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Synthesis of Some Propenyl Alkyl Ketone With Characteristic

Flavor Properties
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Abstract: This paper reports an efficient three-steps synthesis of propenyl alkyl ketone which involves the
fragmentation, in an aprotic solvent, of a dihomallylic potassium alkoxide whose parent alcohol is readily
prepared from a carboxylic ester by the double addition of allyl magnesium chloride through Grignard
reaction, then the mixture obtained by the fragmentation can further be treated by p-toluenesulfonic acid. The

described method is fit for the synthesis of characteristic flavoring substances and intermediates with propenyl
alkyl ketone structure.
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Fragrance Materials
Dai Hui, Lu Huan
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Abstract: This paper intoduced the methods for the preparation of cyclopropane units using alkene as the
starting compounds, focuses mainly on the the fragrance which containing alkene composition.

Key Words: fragrance, alkene, cyclopropanation, stereoselectivity
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Luca Turin"®& [f] Simmons-Smith [ 3 & B T 4500 & 5 i d kL. eiI# A E %2258,
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0 =N OR ——N (CH,) gCH=CH (CH,) 7CH,
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OH OH oH

Baigrowicz, J. A. PYEAIRS T H] Simmons-Smith 2N & — SRR A AR, W N E
6 Firn. IXECH /R R AR TR, Ko B AEESS, Do G ARE. g, Hh
[1- FHJE-2-(1,2,2- = H - RO [3.1.0] C0-3-2E ) IR N 28 FF B LA e 20 RAR . oo SRR A AR
R mTARZHOH NG ERE . E PR AR SRR A LR IE R . KEFNE
DTk, EE¢<3R)#ﬁ%ﬁﬁ%E£%M§ ﬁw,ﬂﬁw£:@MﬁﬁW@ﬂMﬁW@f

R® RS R3 R2
Rt R R Rl pt R
RO RO3 2
B on WOH
M R4 Rl

LR AR SEN Zn-Cu 35 VE S S A N, V2 I Zn-Cu JEvESR N BEAb A4k m]
U= Lﬁ%&f‘wommRmﬁﬁ%kH%A%% CIEREREACIA LA, 133 T 5 SRS R 1)
HWF%A% BN AT G A HTE &FAT@7

0
H, Me
EtyZn, CICH,I A 1. Swern Oxide
CICH,CH,CI, 0°C 2. Li, NH;

] 5 7 ek 5 2 ) VR AT T VR 22 3R DB I DK B R 1 6 R, R T ALY — LR AL
Simmons-Smith W il %o BARKIFEEL > TR K 8 Fis.

#%mﬁ




0 o o} 0
o o]
0]
& 8.

SONSER] 20 7 LB IR R IR Y BRI T B Ak s

XIR[13.1.0]-1 75 e -4-Hi 5 il 2

) 2205 T S R BUREE AR AR S T80 500 2 SRR SR I 2.7 5
94%1) 4-FR-1 Ti4-1-Fd A1 50 ZTHH LR T FElF (MTBE). BRiEASWIHRE 5 08h. S8 21.8 ZTF
1.IM [ EtyZn B AW T 3 35°C AEIR YIRS 2 5, ZEBEFER R o\ 23 78 CH,l,.
BRSNS 60°C . JREWIE LA, FIMA NH,C1 WK, 202 /K 23 H I NaHCO; PR
HHZ. RIGETIK MeSO, ETHEAHLZE . ARG SR 74.4% I ER 1116 TR 54k h BRI fe AL 1)
i .

2.1.2 SRS S YL IR SR R N

BEREARAL G R AT AR A S s (H— ELDUOR A S W26 AE T 2, AR AN B2 2
R FH o il ARG T AR S A A R E IR BRI = (C2- )KL & (=57 T AR
R R AR ARG R K 2 TR B SR B R BRI IC 5 P (0 < R AL B AR AE R IR e S
RBLAEAT W FeCls 8 R AL S MBI RN A1 T, TS S WA 4 BRI S W JsURERT ) IR 36 1
RAPPIIFFRI YA BLEE TIBA A AEALT, JoK FeCls s, fiEfh — R H ety s M ke AT
MR S o

R1. —LEEER IR EY)

U = PR %
OH OH
ik 85
N\
OH OH
pampEET O

\:Zé:j(/\\“%J\\“/OH _;%%izzx/'\\“// W, AE 9
N\
¢ OH 4 OH FERG M, S, 7
— WK, I

55 77 ) A —
= OH = OH

0 OH 67
M dr=1:1
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L, T, I
/rH<}% 4ﬁﬂ<}m ok WHTER.
AR B

OMe Me =

6E, VE, TE
/ﬁ%<2m ://<2fOH M. $THEME 39
OMe oM MR, HHEERR

KRFEFA AR 52
7 04K 7 00,8t
K Eeuk, SRAL, i
B, REEHER 59
f=
Z SN AN B

0 0
30
0 0
74 7
0 0 B, 4R,

o 38
Bk

A0 O~ Wtuk, 241, 5
S g d=1:1
83

RS 3: [ T EE(Nor-Radjanol) (K] K ¥ e £ 31 P A4k
e -2-FHE-4- (1, 2, 2- = I EE-XUA[3. 1. 0] C-3-3%) T -2-4- 1B B ik

Rt i o

F% (1 % ( Nor-Radjanol ) (194 g, 1 mol)i T — @%Eﬁk”(l 4L, 20 mol), ZEAHIF(10°C—20°C)if it
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BUET i) He A b N4l = T 3E45(TIBA, 100 g, 0. 5 mol ). 7E 15 20%H 5, — IR A TE/K FeC13(22 mg, 0.13
mmol), R FFE XN TIBA (620 g, 3.1 mol ). ¥HiZIEAWAE 25 CHiFE 4.5 /I, SRIGAEIZE-10
CT—0C, FH&hREHEZERAEI(-10C—0°C) 25% NaOH . Eﬁﬁﬂme,ﬁﬂﬁ@m%%@
FHEZR I BRI T HRAE-78 CIA SIS . A 3. AN 4%5Ruesk, ARG H
W NaHCO; £ % pH 4074 8. fEANUHTES IR NEE(110 g, 1.8mol), FEAEHRUE TR 22K, RJE1E
PEUE T L B 23 A K e, SRR K IR A 75 (bp 160°C/0.1 Torr), 1351 190 g (93%) JL i
(86%GC 4L, 2% Nor-Radjanol, 7%XUHA A KAk EI 7= 4)) o

e AL PR B S NS 8 T, - ey RS R . 0 3T T R
WILHREEAL S LR ?E&#ﬁ%ﬁﬁﬂﬁﬁﬁE%@%ﬁEm%WE% 55 T MRS 55
F&D&ﬁﬁ¢%?ki&f DAL i S 3 e A g VA 8 5 L IR SRR R A A AR IR — 2 1
WA I DA b 22 e e AT R A AL
2.1.3 IR Sl =

Luca Turin® R A BERRACKE, W 5 RREREAT TR befbslcdt, EMEa T 6, -3 Akitt
(S REREAT A, E W EAT 5 OT AR AR &R, UCERF . W FIE 10 FoR.

OH OH OH
Fii[i? t-Butoxide/n-Hexane - | t-Butanol /THF |
| CH,Br Br Li
Br

& 10.

mm&“ﬁ%?% FHER AR IR AL SO, T A TR A . DR A e 7 I 25 ikl . G
AT HN 43%, SIRABEE MR 25%. [N LK 11,

WOH
1. BuLi, 0°C or LiH, 70°C

W R

Y

3. 4 equiv CH,Br, 70°C

same conditions
l 2 cycles
boa e P
& 11.

2.2 FEEMBSR I MIRC) SB B R A RV
2.2.1 MIRC [ B H e RS A R Y

MIRC (Michael Initiated Ring Closure) [ JW 57 H SE U2 1 85115 K ) Domino K, H™# e &
Little R. D. T 1980 442 M, Bl MIRC 237, B ey e in e A i B 47 8 1 4k 48 5 23 7 P Hidl
BRI SN, TR B (R — 2R R

H H MIRC Jz W 4 PU 3k A 26 %, Michael-Sx2,  Michael-Aldol ,  Michael-Michael ,
Michael-Diels/Alder, X PUFPEA SR P EREE . M HBTHSCER G, A Michael-Sn2 2 WV BE % AE 1%,
S, BISEARZ RS P e HEAT FEHE 0 B A IR 078 1 v TR AR B s 22 1, R AR SRR B )
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B2, AT ZE A e B IR, AR 2 25 BRI e A7 e SCRT BA oy g RS . 28y K RE BT
Michael 2244 I, FRAH—2 MIRC [R, 48 LI RAZIAN 1, FrobH 28 MIRC P,

K 12 s
o™ v
—_—f > —_—
EWG v
H RCH-LG
_— —_—
EWG \/

R

&l 12.
2.2.2 FE—RMIRC R (B £HEMATE Michael 4% |)

AR R 4R RS, WX FLAFE BB SN2 VAT MIRC X Nl 34+, 1982 4,
Yodhathai T BF 5% T B4 SR o0t 4-75 UG8 FH G (0 e S AT U2, A% IR 2 A IS P s e 6 )
A SN2 SN, T N v B A B R R A A TR A MIRC e . LK 13,

G0, Me

Br™ ™ “Go,Me + NuLi ——> Nu~ > COMe + Y

Nu

&l 13.
mmﬁiswmmﬂ%Mmc&f%%TiﬁHWﬁﬁﬁm,w%mé%%” LK 14.

_NCPh,
>j/ COEt  + M COzEt
.NHBoc
MeO <
— COyMe

0
A 14.

2.2.3 A MIRC R M. (B EEHAEFZ AN L)

%28 MIRC & WARXS HBL R, WFEthi %, XK RN HISEAZAR ] — R 7 EE . 1950 4, i
VAR RBAR A, plRiE! ., Eﬁwmﬂfme”ﬁﬁTE$ﬁ$MmﬁémmmmmA
Ji trans-1- 5 U BEIE-2- FILFR N Ke 2 S5, U0 N 15, AATIA TFOATE 2 B3 b 5 3 AE A WL A o T T B
(I 11 o

COPh Me,S (0) CH, COPh

Ph N ] Ph/v/

& 15.
ﬂﬁ%ﬁlﬁ%ﬁ*ﬂE’JHF@F%E&LE’JﬁﬂnTLﬁﬁ%)\, AT RAS PR S RO A e A S L AR AT 9 SRR
Wk % . W Turin Luca™ 35 T H AR M2 28 & AT B R GE L&, WTE 16. 5
Simmons-Smith S WAHEE, 7 SZAEET AE A ELAEA A Le A C e 0B, n R e, T e
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ANEZFE

‘ Ph

\
7ﬁ: CHy Ph— S{ CRR2
~. _GHO 0

N 0 or

Y

and/or CHO \N/ =0

\
| | or Ph—ﬁ: CHCH; |
0
A 16.

SR L IR RO SR DR S e STV TR D0 PN 0D R N (SR P R !
I, IR I AR SRR, Ay SCRRIRGE & S A T AR SRR, R e 2 — P BRI
FAMA KL, Luca Turin™ BRI SZAE S B T AR MER UK, BA 5&F UEMMUINE T, HRAFELHR
- FTH

fRett, HArcA il SAMuIE G T SR SRR N EY), BEAARFNE R
IR LA TR I 17 B

787
|
l NaH
R) 0 R)
N I
Ry + CH—=S— —> Ry
0N | 0N
0 0
& 17.
KR Y oy 1AL 18, Hid Rey Re A B S
CR2R3 R2R3 CRoR3 CR2R3
& 18.

Narula %" FIB I SEASRG— R AR RHE 6 R SEAT AR, RN e Ab RARA

ABATT 5 B RIA TA e P 0 P ) e P P RO e SO L 26 2.0 LRI S N A sic il 4 wh BT - 3X 2

PR NG RERAE A MRS TEBR D 2, B A AEE AR
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*2., ~WIHBEERNT AL

JEE =) SRR AR %

MO \/\/\/\/Q/O 7
f) % 91.9

\
%\/H‘/\ %\/%\O 75

=0
72

|

89

% 5

/
0
0
0/
80.3

SNSE] 42 FIBRI SLAEA R 1- CIEIA A e P
LA 2-N0 S 1 O JsURk, IR SLAESA PR AE 5 1 1- CLIEIA AT e P S ) B M 2 2 B 19

Vi NaH/DMSO 50°C
MO > 0
(CH,) 501

75%
&l 19.
)22 2h¢ 1R SRR A BUE A EERS AR < F T8 1 500 &7 22 3 [3 SR BE i I 4.4 60%

(] NaH 1 150ml —HEK. RAEVINAE] 50°C, FEHFE PN 24.6g (CH3);SOI o (CH;);SOI i
BLoCEE SN 12.8 g 2-W0 FIE=FERE . RONIRGHINRAL 2 NETEURE 30T, SAH RS 2R 73.8% 1 JsUk %
WA VIREPIAREEERA 90 38 E BUORE 73 #r, AR IS 7R 75% 1) J5URHEAR A =4 1- O Jk-34
R . SONIRE AL, BN 250ml 7K, ] 100ml BEORARHER, 40 AN, ARG H ks
JSLI

I ST A A AR R AR AT S R AR 7 1962 4F, Bestmann fl Seng!' V&LV FH AL KL R
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E%

IR S A A AL . I 20 P

COMe

___— PhsP=CH,
Me/// Ph///\w/f//

& 20.

HEAZR AL PR T AR E (i 74l . ST Talor 25USHROE TAGE MM T ER 5 1, 2- 8k
S N ARSI PR R = A A B AT B . N LB 21,

COMe

Ry By Ry
: - ROgCi
0 Base or 0 PhP=CHCO,R - 0
| 8 | OH iti PhsP
: Cobalt 7 syn 1, 4-addition 3 N R,
RQ RZ
pathway B
pathway A
CORy
RO,C Ok
2 o |
~ Ry
R ‘
OZC\\\‘_ R,
A 21.

T g PR e 37 2 45) dap B 4 B R R R 2 B I R — R R At mT DRI LB R R R S N, A IR T 2 )
M1 4 N &l 22 s

come PhshsCrcropn Mo C0uMe

a —_

K 22.
B TR A AL, REEAR B S T AR @, B AR . WERE . B, RESSHE T IR b
A PO, g g A SR S N, T DA R R v AR R N A AT AR Y, A% AN A P A B
(22 R 23,

Ph, COPh
? i-Bu,Te (0. 2eq), Cs,C0;
Br SiMe, + Ph Ph DME/Trance H:0, 50°C N
0 . .
70%, dr:>98:2 Sillel

A 23.

a, BRI, Bl B Rl v, FER R A7 A B s AR S AL AR A7), 3 245 5 trans-2-
LS Hs-trans-3-HUAC A PR YL TG sy FREIE, S S ANDCRAT sy LRI RENE, 1y FLIE H AT AR IR 7
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B, AHRAT IO ERAEAE, W E AR cis-2- L -trans-3-HUFC PRI ER P 55 P Ik e w25 PP iR 12
WAl PUEH, o484, cis A trans FIELBI AT M 99: 1 #4632 1: 99, Uil 24 g,
R COR

0 LiBr, NaMDS ;;
AN

. PN -
i-BuTe” 7 CTHS + R OST R T 7890 76-04%

Br dr:70:30 to >99:1
SiMe;
R, COR

0 NaHNDS

i-BuTe~ > THS + RT OSNT R O -78°C, 76-94%
Br dr:70:30 to >99: 1

>
>

N\

SiMes

A 24.

VT JLAESR, Gaunt 258 NP5t 3748 2 5 (R FR Gk s R BEAT TR ANIIREGT . ZEAbaRkiE S, fb
SV B SRR M ) = G 1 TR R ST A 2 IR B OV o AT SOKE e N E— 2B Ak, B T
WU IR S S ARIE BRI I 2 T IR A I e Ak e o DL I 256

Cat
0

0 e Chiral Rl //ﬂ*\i:>>
R]/\/Br + \/ R1 “‘\EWG

base

& 25.

SURSRUE, A B R LR AN FRIR A N SY, ASKERR MIRC 5 FIF 5T R IE ISR /D,
NS SRV % . PN B ok [T VAR 2N 2 R AP £ e RV N 1] P Oy VA o8 VR AW B2 N it L TS VAIE
Bl SEAREREE = . B, (R)-(-)-F Al W A 3 F RS S e v, 1930 T T B IR b T
Wi, AE — PSSR A A, TR 2 T I S T A7 B/ g — I L, 4 26

0 0
X MeS (0) I, NaH

’

DMSO, 50°C
95%

A 26.
Krief PSR T N8 10 7= % 11143 3 (+)-cis-chrysanthemic K& . 1 JeFR KAk S5 45 31 o i) 44
WEY), SN — A SRR AR, ARG S EOE AR H bR, W 27 FioR.

0

0
0
| Ph,S=Clle, | :>> o
> L . —_— > :
' LiBF,, DWF, -78°C ;>’ | |
OR

OR

A 27.
gE LTk, MRS EVE NIRRT MIRC RN, f P2 m R EZER, AT BR L R ek
Pk MAEAEAR RS, 0T L B R A, 3 B AT IO ST AR E B PE . Kerif? A 4RIE 1)
Fre I HE T IR I 0 S e 3 s N e e R R R A BRI AR . T 28
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N

>ZWCOZMG OWCOQMe
0“ COZMe XO

CO,Me

Ph,S=CMe, LiBF,, DMF, -78°C to 20°C, 1h  76% dr:>98%

PhsP=CMe,, THF 20°C, 20h 80% dr:>98%

& 28.
T ARG R A WL R PER) MIRC N, — PR R FH0ER 2R 1, X e LiER:
W R T IR IE R D o (B)-cis-FA N BEFR IR IR KPR A BEdb BLAR AL I T SUR T 36280k 554, (AR ik ¢
PEIRAEERS, R 29,
Ph 0 Ph Ph

1. Me,SO=CH,
WOT_—BU 2 DIBAL-H WOH + ;‘:"W‘ OH

75:25 syn:anti

=\ GORE
B O 23 J LRI R R, Rl AEREAN 90 AR G, BEAE A R N6 O &84T 7K
R, SRS A AR AT, ONLBE L CIEATE I, (H H AT4E K 2 B A R FRIR A
Jot S 8 TV AR T 5 AR 208 o UL D], 32 0 DR A R 20 T PR AR B FRE A 75 F PR A, ok
A, WHIVEASR, S3AMAFE OV T AT EBR 2, 25 TN IS0 1 RO o BRI T 3 T )
AL, ARG T MR AR I A O, RS AN RRIR A 1) S B TN AL, AR T
R e 2T RICL WD IR S S et R A L A G
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A Review on the Synthesis of Aroma Chemicals from Isophorone
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Abstract: A brief review on the synthesis of aroma chemicals from isophorone, including some carotenoid
degradation products found in plants and some other raw materials.
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The separation and analysis of low boiling compounds from

Huaihua sweet orange oil by molecular distillation technology
WU Han
(Shanghai Apple Flavor & Fragrance Co., Ltd., Shanghai 201809, China)

Abstract: A technology was established to separate the low-boiling compounds from Huaihua sweet orange
essential oil by molecular distillation technology. The results suggest that the purified low-boiling compounds
optimized by the orthogonal experiment have a strong citrus freshness under the condition of material flow
0.4L/h,film rotate 350r/min temperate 30°C pressure 25Pa,and cooling temperature -15°C. The content of the
non-limonene mainly including pinene, myrcene, octanal is 75.24%.

Key words: molecular ,distillation orange ,orthogonal

T (molecular or short—path distillation) FEARZFERES 20 tHLC LA B S H AR FZELE
PR SR (11— Pl B (R B R o AR T — R R, 2 T2 R AR R T4 118 A
FEA [T SEIUAN RV L3 00 23 85 o A 00 TR s 2508, 2 T 280 —Fh e e AP 28m™ . BA7ES
LA TR, 28R B RIA BES 1A ] ER /N . 23N IAVL . 2 B R wh o BRAE IR AR . JoVA 75 B e o™,
JE— PRI 53 B 51 X 22 AL 03 AU AR PR 7 B B 2l R IR L3

T N S FmRIR G NTEAR, SRE. W Sft. e BRUSSROURNG, REB B R T E. E
KBS = KBRS S A= o JE4ETE 2007 SETRBEMHRG > R 2058 J7 AT B Bt e
P R AR AR 7 K [R) ISl 2 A N T 99 1, K a i M BUBE SO Qs 2%, i AE ARG 27 i n 11
S E AN B ZE R, SIS AR 1

MR SR R r S 2o VA B P M5 7 ek T A R it = e v T R A w2 — ", ZEfrdh . H AL,
JHEE B R FNE DG G2 IR o BRI Th B2 M R S A ™, R AR AL
TCER ARG, MR IR T AR — M g Bt . A e &, P AR RIS vl b B DA A o, B
TERAS v R Ry IA 95% LA b, AEX A S DTk /DN, FERTRS i b 5 A7 — R S W s A0 /N s ROV
WA, S EAL TS 2%25 4, AHAE T R Z OB SRR R RS S A, MR A oTlR, R E &R
TR A E AR R )2 BN T S

P TR il A 5 oy EA P, 3 o S A ) B R TSRS, T 2 TRV A TG
TR R R R A S PR . B I o> 7 28R oy B B AR RS AR b AL 5 4, I 4 i mT LA
IO RFERE IO BE ™ o 2 B RS b Ak A e DLARE , 1 P o R L ST Ak 7 o ASTIE ST LA R 7
ARSI R S5O, DhAr 7 28 BB MR AL S AT 4 e g ali, 8 7TmBGRE . HAFER Ty, S
L PRl S AR P AR S 2 O R . S5 G IEASSER LA e IR DY I T2 A A
AH, A TR — 2 K .

1. ME5FHE%
1.1+t

PALTHBE I Y5 E>95%) RAEE(, A IRASIITH S IE /<
L2 (&%

HWMD-3LA 7473 28181%; PL303 MEfrii i+ R-F; c4E4e HPGC6890/5973MS kAN ;s 2XZ—4
Jie fr U R GLTI Ry g s XULS-1360 IR 4R L4l .
1. 3 SEBG 590 Mr ik
1. 3.1 S i

TR A ML ALAFRLE 2 -15°C, T TFe v SRS 3E, 3B ) P %% 50Pa BT H =20y ik
FRULSRAR AR S FL A . IR ORISR IR RN R 2F ol I AN [F) R Al 8 . S . A
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JE A7 kb S L B AT B0 4 T 280 . SO (3 RS e B R AT AR AL S )
1. 3.2 53t &4t

R A AR AL S VDAL 27 LA 20 AT AEGC -MSHRFI A L HEAT, (A% AEDB — SMSA S BANE4E (50 m X
0. 25mm X0. 25um) o #HTHES, M Inl/min, FHET0 C , THEAE160 'C, FEFTHE2 °C/min;
PR 4295 °C , FFFTHRLS C/mine HERELLEE K250 °C, GC — MSEEIIRAE230 C™. HiBi 7 XE
I, EHET0 eV B YRR 200 C, FHETEHEI29~400 amu. FrdEilZE K35 ENISTIEFE . AHXT 40 31
(s 52 A TR U — 1k
1.3. 3 SLIEEE:

NTRBRGH: HRRG. ARG WERG. BRARSE. MARGEE[10] Tk, H
TR R G e R M = ol BOR AL AT, A ) Bk R 1 bl iR, TR %2

IKERER, WMRFEETIA 5Pa.
2. SZRH5iw:
2. 1 P ES KB EDPEFHD R SERR
HBH L 300r/min; FEE ) 20Pa; MAGEE 30°C, WkHAmE s ml#EdI#E 0. 25L/hy 0.5L/h,
0.75L/h. 1L/h. 1.5 L/h, DAFFEAS [ B RN S MK b AL S 0 h AR S 45 0 e F i s

0.25 0.5 0.75 1 1.5
Yk Eh/min

B 2. 1 R ESFFHED RS ERRE
H I BEE YRR R BT, BRSO T R ,  MdR Er 68. 3%FE R R AR 32. 1%.
Hln R RN RN, 3 SRR o RN 0. 5L/h ik 66. 3%, B mifE 68. 3% 1
BEANBR R, LRG3 R FE B 5 i KRB, WPRHA = A% HITE 0. 5L/he
2.2 HERESEHBLEDPETFRY RS BRA
IRkA R 0. 5L/hs NGRS 30°C; JL2% 20Pa; &I BRH 4> Al#EHI4E 100 r/miny 200 r/min.
300 r/min, 400r/min. 500 r/min, LABIFFEAN ]I B TH B0 A 5 20 AE 5 A o B K 5 0 o

mg 70 R R .,
4 99

\45/60

100 200 300 400 500

Wl IR 5 3 /min

B 2.2 BEHE S TR R EERRE
f EERT LS50, AR & bk o BT, AR 300r /min, 45 B KAE RS a4 it
TN 66. 3%, I R AR AT S IR AT TR T o O e SR AE S A A A L RO B
WHIAY, IR E AR AR, G 300r/min JE2E4 O e T, R 2% 8 3 % A& (4T
IHAZ G 3, S MY 300 /min E .
2. 3 Al 5L AL S PP AR R R B R OC R
PLPPRHAL 0. 5L/h; S E 300r/ming #R4EK ) 20Pa; JNH#WE 43l HI7E 20°C L 30°C. 40°C .
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50°C 60°C, LLBFFLARIF I L REX M 1L 200 b A 50 0 T 4 R S
Mﬁ 75

g 65
=
55
N
§45
#H 35
IR

T 25

20 30 40 50 60
Tl °C

B 2.3 MPBEEEFFRY R EERRE

ANTFI RN il B REA% AN R L0 (R 2R RESE Rl 7 7 250K G I 3% o il Il s, 23k
WA 30°CIY, AR i e, AR T 30°CI, 2R AL LRI AL & 285, T4
FETHRE] 60°CHY, KL, SEARTRDTE SR T RO 28. 5%, ZE BT, AR
WEEAE 30°C,
2. 4 RN ERBULEVHETHY R T ERR

CLYRHAER 0. 5L/h; HIBEEE 300r/ming JIAGEEE 30°C; #ff: s 170 Ml#=HI{E 10Pa, 20Pa. 30Pa.
40Pa. 50Pa, LAWFFEAN A 44T s e Rub A 5 P Al M) o 25 5 50

70

65

60

55

pii ) Dicy =+

50

e

45
10 20 30 40 50

#AE s JiPa

B 2. 4 BIEE N EIFFRYREERRE

BAE I e T AR DRI ER, B, 2 TP i, BIERAEIS A, 7
T B BRI WEIRII ARSI A A 10Pa I AR50 & BEAE 55. 4%, AR IS I 4ERF{E 20Pa I, R
Mt B 66. S WIS s 1), BEEIRAEAD T R, AR S R DR, iR b T
10Pa I, 11407 B HFREOR, AR S MR IR 50— IF 28K o T #RAE R I 7E 20Pa I, 2K
WAL SRRSO BE TR, MARTIE S EA il BERMEL M —2 LT, 1B S Pkt
s A K I A R, SEURIL SR T 28K, FFIEYBRE R M. 8 BIrd, 4k
Ji 3 NEHR 20Pa 2 HL .
2.5 RAET 25 e

R AL B S, L LD R, DRI o & o0 dRbs . 2EA TP I
RICPIRIEAS S, DU E S 7y B P2l T2 A

+® 2-1 HEKFR

7K
- i YrkbAL & L/h BB v/ min InFAG EC #AEE ) Pa
2=
1 0.4 250 25 15
2 0.5 300 30 20
3 0.6 350 35 25
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& 2-2 ERNAK B Lo34 LI R A RE

B % .
¥ 5l A B C D = b
1 1 1 1 1 58.13
2 1 2 2 2 61.31
3 1 3 3 3 66. 13
4 2 1 2 3 63. 34
5 2 2 3 1 58. 34
6 2 3 1 2 59. 64
7 3 1 3 2 58. 15
8 3 2 1 3 57.19
9 3 3 2 1 59. 16
K, 185. 57 179. 62 174. 96 175.63
K, 181. 32 176. 84 183. 81 179. 10
K 174. 50 184. 93 182. 62 186. 66
R 3.69 2.70 2.95 3. 68

P IEAS S50 25 RT3 22 Res=RoORORs,, FH I AT A BIAL S RN 4 IR ) g LR 31, L il
5, i Jei T R o AR K AEEAT 04T, B A A Ass BoOBiOBas CoCa>Cos Da>DoODy, Sk FE A AiBsCaDs,
B RA R  0. 4L/hy FIBIH 4 350r/min, IN#AGEE 30°C. #:4E & ) 25Pa.

B ERAL A S A PR EAT — S5, &5 RARTIRP IS 500 75, 24%, ] WA EA 5T,
T 3 AR o - R o ATt T

pA ',E
1400 4 1
1200 4
1000
800 o
600 4 ?
400 4
200 4 o 3 g :
0 L La_*? [ . B
2 4 ¢ g 10 " 1 " o P
B 2. 5 B A AR ik
R 2-3 R S FE B RAR & &
75 FRE I I min 4155 24 =r
1 9. 47 o RS 42.44
. 9. 91 Pk 0.20
] 11. 10 H NG 18. 10
4 11.73 R 11. 65
2 12. 45 5 3 EEST 5 85
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7 13.99 e 22.24
8 R 2. 61
i 100

3. 4w

KH 3 28085y S P Al FI RS R AL A R ST AT 1 20 1 28 AR I B ) o SR 8 PR 5 T
YR RAR T, B S 2 AR . [N SOIEZUE FHAG 2R, 2 — Bkt T 2R A 9 A8 %Rk T
W, A TR 5.

T IE AT S A 2 B PR A TR EAR R R . A MR R ) S R S AR R
BT W TR T EL&M R R 0.4L/h, IS A 350r/min, ANFAGRE 30°C. #AEIE Ty
25Pa. FEMLAAT T 0 B T AL & 1 h A5 06 i /I8 75. 24%.

R &) RO SR ZU R BT EERAG A, r E B o —JRIG. FEEIA . SRl L.
it
P BT I R = R g DRI AR TR 5T (10 K SO Re i dR 5 SO AR 5 T RE I AE (% o A TAE Ty
TR B o

SE IR
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RRIE T 1 PR A 2 RUORS W B 43 X bR 2 e
HE B2 WF
1. L& A4 RNGE), i 201809; 2. bis i@ KFFAMMWAFR TS, i 201101

W OB RIEEREM O FRRS R AR, AR Dok LA 2 R RUAN 6] £ 2% Ry >R 1) 2 A P i) it
—HE A AFEFE X R 5 R D P R Rk Fr . AT T ORI A AR gy, AR Hoh—
FIORE S 2T B A0 R I (28, 174%) . a —JERS (12, 161%)« 1, 8—KemF2E (10, 979%) T it 47
(9.793%); F—FIFEERT N o TR (19.319%). B -JEM (6.664%). 1, 8142 (30.641%).
FEHR (5. 762%), HRHE PIFORE 1 2 B o3 19 2 ol P IORS Sl 1R A 2% R D AR i BT 1, 8—Fem i 8. Jf:
NATES VRS, SRR RO . 22 R B RO« MR BGREE: J LA J % P A 22 RS
MIEAT VR AT AT . SEIREE AR, 1, 8-yl R RARE o 28 Rk A 1) LDso 43 A 7220. 35 mg/kg
H18088. 24 mg/kg, LDso ) 95%. et 5 Ik R 51 96 485 SR W0 7o i 2R A ik A A Ak BE A 2. 3% M 8 T4
S, 1, 8— Ay TR DR A R FEAE 100% I J8 T-rp BE R s 2 R BRI b, A R FEAE 2. 3%
I TR BE A, 5 B IR A 40%I & TR R, FAH R BE T & s 2 i KT e & . TR
PR IGAE BO%IFIRE A P PR A, R b A 2 20 R 0k 0 i el e B8 Y v kg JE i

KRB RRIEARG I AAERY Atk

Component Analysis and Safety Assessment of Two Chemotype

Rosemary Essential Oils
HUANG Jian YAO Lei WANG Rui
(Shanghai Apple Flavor & Fragrance Co., Ltd., Shanghai 201809, China)
Abstract: Rosemary essential oils are now being widely used in flavor and aromatherapy field, but their
chemotypes and safety have not been reported. We study on two types of Rosemary which successfully
domesticated in Shanghai, analyze the components of both two types essential oil. The main components of
one type essential oil are camphor (28.17%). a-pinene (12.16%). 1,8-cineole (10.98%). verbenone
(9.79%) ,for another type they are a-pinene (19.31%). B- pinene (6.66% ). 1,8- cineole (30.64% ). camphor
(5.76%) .This result indicated that the chemotype of two essential oils should be Campher type and
1,8-cineole type. We also study their safety through acute oral toxicity test, acute skin irritation test and
multiple skin irritation, as well as acute eye irritation test. The experimental results indicated that, LDsg of
chemotype of Campher and 1, 8-cineole are 7220.35(mg/kg) and 8088.24(mg/kg) respectively. In the acute
skin irritation test, Rosemary essential oil with chemo type of camphor is mild irritant at concentration of
2.3%, chemo type of 1, 8-cineole belong to moderate irritant at concentration of 100%, and the former
irritation was significantly higher than the latter under the same concentration. As far as the multiple skin
irritation, both of the two chemo types belong to mild irritant, and the former irritation was significantly
higher than the latter under the same concentration. With regard to the acute eye irritation, both chemo types
are non-irritant under the concentration of 50 percent.
Key words: Rosemary Essential Oil,Chemotype, safety

WIEF (Rosmarinus officinalis L.) NERRIRIET B L EA TS/ NEKR, HHMEFIEE, 55
PERNERG . LAk, EREBSE XS B, SRR AR REFRR L, AR
B AR BT P S AR R A (ORGSR AN, B [ — R AN ) A 855 T HORS v ot
AR o AR R I RS AN R], VKRS o ARG AR AL, L@t P ) (Ocimum basilicum) WA
AR PRI &), FE RS I D5 R, WR AT Y 70%, J5& 25%, WUk FE SR A fh. 2
M, WEEH 15%, J#E 50%, WA SRR A2 RATE, MU FEERSAN, T2
R EORAE, X5IR IR VRN, W T AR R 5K, AT X /427 34 F BU™ I
YRR, e, HEA (Thymus vulgaris) 6 A BEMAUAT, FHBERLER, jrE Aol
TV IRE, TR, EE AT ORI IR .

SR 285 SCRRIR ARG i (10 [ b, RV AR AR A Il 32 223 ir oy B (R AN TR Tfg 24 T 552 1
EALDUE SR BRAEAL TR R b o AR FATT H e 211 78 3 2R 35 AR il i 20 #r (1 BORLEA T 2
MRS E B e, BATREIRIE R 0 = Al 22, /D1, 8-t =AY . AR AN o —JRidi .
1, 8-t AL 22 YRR AT AR I 1, 8L RS B AR I @ —JRME 5 S WA AR (1, 845 31 5
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15%~89%, A%k 2%~13%, o —JRM o & 2%~18%), IRMRIETE FH ™ QU HEA . #A 4. 1ig
W FE RN RS o AR 7R Rk FRE I 1, 8—FEMF 3R . o —JRM B BTG TR i S e e R 7
i 11%~35%, 1, 8—F%mf 35 f ik 8%~22%, o YR 5% 12%) , PLRAURIEA 2 (LR A,
RIS WTFIEER EF A, o JRIGTL S 26%34%H) o« —JRME, T 1, 8-k MR & B 70 106454,
SR PR T L PRV B R KA 20 A ™ o TR g D T b T ks B, B o v RS i<
RLAF, RS Ak 22 T EAS g T
wA, REF L) N HRER . AT I Han R 21057 (A, A 2E R AR 3 BOR LR
TAE S B N Al Y A B, AN S DR B K B e A F ) I . B BF 2 Mouhssen
Lahlou BF5T T 3 FhAS [ 4k 27 0 2R3 7 Rt i K BRSNSk s 78 (RIF T 2 AR vh 7E L4
WA RURST (I ERIL Ay B A GE A S . RS T2 i, gy FAURRESE LA, E A4k
A R 2A RURE I 22 A ) S F U A 0, DR IS AN TR 24 RS b 1) 22 A PERIE 92 R
B HJE B NI SCONT T e D= P b R0 B R vk R R 43 AR 8 20 5 9 oloks ok 8R4 T
Ae2ERYIAZE RN EEBIF ST T PR RRAE T RS I A28 1Bk . A B SR . 2 VR S D, DA A R )
BEEE,  DUAA A J5 AN R A2 0 A 02 2 R il 11 2 4 i P B 1R A B o
1 MR 53
1.1 #¥
1. 1.1 R

TSN AR IE T RS (Rosemary essential with chemotype of verbenone, Ki§T oz %5kl
MG RATD 1, 8-k A KL HE (Rosemary essential with chemotype of 1, 8-cineole,
KR T ARSI RS 55 F R R ) FEAMAEZE Bl (jojoba o0il),
1.1. 2 REEY

AT BN (Mus musculus), AN 25 g£3 g, MEMESY:, 1 BIEASHE K- 2524 Bish )
SRR . 8RR BT 22 (Vew Zealand) , KT 2.5 kg=£0.2 kg, MERES, o BiEACl K%
22 E BB S Ot
1. 1.3 RE {3

6890 7 GC-MS i i I (Agilent A, LAY, #EEA, 1nLEHLS, DwiE, EH
BYJ), AnEkaE, BERIBUIERT, JBOKEL.
1.2 H
1. 2. 1 B o i A S AU 5

MK FF: Supelcol8275-06A PTE-5 Capillary #F (30.0 mX250 umX0.25 wm); AEE (fH
W) 0.8mL/min; HEREIURSE 250°C; HERERR 0.2 w1, Zp¥iteh 50: 1; &/ hE/; FID /g,
Kyl geim % 300°C; RAFEFETHE, HIEIRIE K 60°C, SRJGLL 2°C/min HIEZTIF] 180°C, Ll 15C
/min R TFE] 290°C (fR4F 15 2040 .
1.2. 2 2L O0F MR

ANERBENLY 9 41, BBl 16 2, MEMER-F. R 8 I EIA EA] (R K, H
TC B 2 38 AR O S0k 1k RS SR B B AR [RIVR B, MKV 9%, 13. 5%, 20. 25%, 30. 38%, 45.56%, 68. 34%,
80%, 100%. PRI FIX /N RIS S — &, #iA AR . AT ACE T HASEK, T8 R TN
wnel, 45252 hEdb . BFAUVNEEEEFER 0.4 L. 4255 MBS0 DRI EEIL, SRR
ORI I o) S AU T ) o 25 20 H N s Wige, SRR H /DS 2 I, W 14 d. M4t
JFVEVHE LDso tH 779
1. 2.3 2Pk B IR R A B

T FH Rz JOK S8 1 A BT V8 22 (1 5 M S EG Bh), BEAL Y 4L, RRALDU S, MERES o R P RR ik 24 RS
T S0 FE Ll yely 22 2L ) s B B AN [ (R0 3R 5 o BRI T 24 h B0 78 22 AR i S R W T R 6 e’
BB 2. 0.5 mL kel R R T 9 BIX . KA B & B AT Boefisi4 h s, H
SiRYE 2Bk ORI, A W AT — IR R, 2 S RERAE A [R] 1 ] 18] B IR S i A i ok s v, 3
HEWEE T RICITFAC R, IR AT VR S
1. 2.4 2B RRHREAR LS

By RN SEEG AT AL EE LRI R R 71205 Sk e e AH [, A S Rk — ik, &
é@ﬁfuﬁo%%m%%%%&&%&m&@ﬂ%ﬁM%#Mﬁﬁ%,#ﬁﬂﬁ&&ﬁﬁﬁ%ﬁ%ﬂ
Bt
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1.2.5 2k AR AR

6 P AR RSB 0 22 AR RIS . IR0 BT 24 /N R AR AR XUIR I N IEH o KB
BENLAY AL, FE4L4 H, MEHMES, KPRl 2% B IE AR i FH JC 8 A B0 R KRR I 43 ) e e 4 AR
BERE . 48 0. Iml RSB BM N SEEEE Y, 55— M N AR B ER KA e e, ARl k293 ohias ,  SLBEp AR

BWGIRIGZ 3-5 b4l ZG2y)a AUEIR. 4524)5 1, 24, 48, T2 /NNIrnIta AR, B 1M EEEEEL.

FARE. LRSN3R B ICAD SR AT 41 o RN AR I HEA T VP 43 I SR

2 4R

2.1 PRI RRIE TR W o

R 1 RN E M EE SR

Table 1 Main composition of camphor Chemo type’s Rosemary Essential Oil

2217 (Composition)

X 4 ( Chinese | 954 (English name) 75 AHXH5 1 Relative content (%)
name)

a PR a —pinene 1 12. 161
RN camphene 2 8. 665
L verbenene 3 0.577
B VRN B -pinene 4 2.929
JEREBL myrcene 5 1. 364
a —FA I a —terpinene 6 0.551
K=<k p-cymene 7 0. 150
G limonene 8 1. 190
1, 8-FIH 3 1,8-cineole 9 10. 979
RO phenyl-acetaldehyde 10 0. 190
Y —HANH Y —terpinene 11 1.324
SR terpinolene 12 0.988
iR linalool 13 2.304
il camphor 14 28. 174
Je i borneol 15 2. 856
44l 4~terpineol 16 1. 319
HE UM EE D) fenchyl alcohol 17 1. 830
Ly 0 Tl verbenone 18 9.793
A geraniol 19 5.109
Yy AL Isobornyl acetate 20 2. 265
LR 1 geranyl acetate 21 0. 468
FR3E T My methyl eugenol 22 0. 359
B A1 B —caryophyllene 23 2. 548
a —JF G a ~humulene 24 0.397
AT A caryophyllene oxide 25 0.321
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£ 2 1, 8-EMERREFHBHEERS

Table 2 Main composition of 1,8-cineole Chemo type’s Rosemary Essential Qil

1.2 1873 (Composition)
' 3 4 ( Chinese | %34 (Englishname) | J¥'5 AHX5 i Relative content (%)
name )
o-/K o a-phellandrene 1 0.284
o-JR M a-pinene 2 19.319
W camphene 3 3.416
oI sabinene 4 0.306
B-TR B-pinene 5 6.664
HEEM: myrcene 6 0.663
o-FA T a-terpinene 7 1.483
X -Ap e g p-cymene 8 2.373
ERAL limonene 9 8.055
18- 3 1,8-cineole 10 30.641
B-2' i B-ocimene 11 5.290
y-FA TG y-terpinene 12 4.198
SR terpinolene 13 1.020
XL e p-cymene 14 0.175
75 H linalool 15 0.189
155 fig camphor 16 5.762
Jelivi borneol 17 3.351
A5y P 4-terpineol 18 0.243
o- A2 JHITEE a-terpineol 19 0.550
- il y-terpineol 20 0.091
LIRS e il Isobornyl acetate 21 0.328
Nyl 1-p-Menthen-8-yl acetate | 22 1.009
R R R Benzyl benzoate 23 1.859

I 1 AIER 2 W] LA HH PR RS A R ) 3 i 20 B AR (28, 174%) o —JRME (12, 161%)

1, 8—Fm 2% (10.979%). H¥FEIEET (9. 793%);

a—JRM (19.319%). B-JRM: (6.664%). 1, 8—F&nt

7 (30.641%) K (5.762%), HIH A ERANAG 1, 8-t 228, 58 A 1, 8- AR Y,
S TRAN A P R IK T R 20 S VA SR R i R A 1, 8—H R 2

2.2 AL NHEREY
M 3 FTLAE Y, PRI 27 R Rk s b oot B W/ B I #PE1) LDso 23991k 7220. 35 mg/kg I

8088. 24 mg/kg, ¥IKT 500 mg/ke , & SVETFIEI FbRHE R TARTENE . ARG LR IK AR il (- BOE A
TORT 1, 8— A Iy YRR IS A R ik )~ BOE A, TR AR AR TS RS, H P B R TR

R 3AMLOFHLER (P0.01)

Table 3 Result of one-time oral toxicity

IS S e 2, ] N N
RS T (R) FEOEKIE oo
Chemotype of Rosemary Y=ax+b (R) (mg/kg) Limits
Essential 0Oils LDso

— K7 THY 1
1, 8—Femtyi Y B - 5172. 53mg/kg~
Chemotype of Y=0. 00742x-3. 575 (R=0. 9886) 7220. 35

. 8124. 41 mg/kg

1, 8-cineole
S "‘;IF[J ~
i 22 Y=0. 00654x-2. 897 (R=0. 9583)  8088. 24 6982. 70mg/ke

Chemotype of verbenone

9842. 84 mg/kg
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2.3 Sk B RRRI SE

M A TTLUER Y, SARBh ) IR 2y 24 DX R IR A Tk 94 P52 PR 8 D Bl L ) S i i IR A 2. 3%
I, PR i Y RIS A R ) 521K ) Bk et ILZL B AEA ZK  BL . 1, 8—H il Y sk ak 7 i
WPEAE 3. S LAHT MR %, BT IR AEIRBEIEE] 100%I, 1, 8- A% -yl A 1R 7 il 1 4]
WDy 2,43, JE TR, AR YICAET, WA I ERIER, BT ERKR
af o

R4 QM RIFRIBER

Table 4 Result of one-time skin irritation

125 BRI

Chemotype, concentration
A% i 234

Chemotype of verbenone
1, 8-enf i

Chemotype of 1, 8-cineole

1.0% 1.5% 2.3% 3.5% 5.2% 7.9% 18% 40%  100%

0.29 1.10 1.14

0 0 0 0.107 0.25 0.29 0.39 2.43

2.4 ZRBRRIE LS

M5 LA, PR TR RS AR il S XS BRI AT RIS, LA S i R B 1) 1 R
P L T M 9 o A R 2R 3O RS VOGS BB AR W 0t T 1, S A 2, R EAE 2. %I,
B FRRIRE A 0. 625, HAZ RSN ) R JEk S BILFR 23 0D I 1A 7Kk 3 100 sk A =2 o T2 ) R J8E h
Fo 1, 8L ALREMIR BEAE 40%I, 32BN BOK 2 BLE 0 2L B HEAT K B Bl i e v
NYITCHET, WA EIEIER, RRATEPE AR RS

K5 BRBERRBER

Table 5 Result of multiple skin irritation

P BRI B

. 1. 0% 1. 5% 2. 3% 18% 40%
Chemotype, concentration

15 fig 73

Chemotype of verbenone
1, 8-l

Chemotype of 1, 8-cineole

0.23 0.5 0.625

0 0 0. 48 0. 68

2.5 AMEIRRIEL%

SRR S 0 , SZ AR S RIS AR /R S ik ] D045 B 7e i, (TS0 B, B I TH ek
PR B 2 H 5 Do WIFR 6 BT, 8 SO%IRIRE I FE T P, W1 27 2 S 32 78 K il I R 98 e 1 VP43 44
ANT 5 SR A B AN g TC R o AEURH [R) A B A i 2R A 0 kG i PR R s T 1, SRl

i,

6 IMERRRBLER

Table 6 Result of one-time eye irritation

P BRI S

. 0. 50% 3. 33% 10% 50%
Chemotype, concentration

15 fig 73

Chemotype of verbenone
1, 8-l

Chemotype of 1, 8-cineole

0 1.25 2.50 2.00

0 1.00 1.00 1.00
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RBRA: B BOR RERL B0
On Science, Technology and Innovation in Research of Flavor and

Flavoring
CHENG Hong SUN Jingyu
(Shanghai Apple Flavor & Fragrance Co., Ltd., Shanghai 201809, China)
Abstract: “Science” and “Technology” --- two different and related concepts are discussed in the paper. An
analysis of science and technology in study of flavor and flavoring is done, following a conclusion that the
study is not completely in category of science, since flavoring study is with some lingering charms of art.
Innovations are needed in the transformation from scientific theory to technology following to products of
flavors and fragrances.
Key words: Science, Technology, Flavor and Fragrance, Innovation
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Preparation of Cake Flavor by Maillard Reaction and Enzymolysis
LI Mei XU Liping PENG Liren
(Shanghai Apple Flavor & Fragrance Co. Ltd. Shanghai 201809)

Abstract: Cake flavor was prepared by the thermal reactions of different reducing sugars and amino acids
based on the egg yolk hydrolyzate. The appropriate reducing sugars and amino acids was obtained as follows:
glucose(0.5%), xylose (0.25%), lysine(0.18%), methionine(0.05%), proline(0.05%).
Key words: egg yolk hydrolyzate, reducing sugars, amino acids, maillard reaction, cake flavor
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3.3 EERERNHE
H1% 4 W LUE HERRIRAEN = AR IR, SRR ES EE ok, Rk EEmRIE R
SRR LR DR (LR AN A RS g 2o, BN 4 8 PR SR TR A E R H AN Rk
S AAE. WG T WA 5. 12 FHEF IR ks 45 R TR WK 6.
x5 SEEERNHE

e 1 2 3 4 5 6 7 8 9 10 11 12
RIEIR
W% Lys 0.26 | 0.26]0.26|0.26|0.26|0.36|0.36|0.36|0.72|0.36|0.36|0.36
EER Met 0.2 0.1 0.2 |- 0.2 [0.1 [0.05[0.05]|0.1 |0.05 0.05
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JHi% 8 Pro 0.040.04(0.04[0.04/0.04[0.1 [0.1 [0.1 [0.2 [0.1 [0.1 |0.1
F IR Cys - - 0.04 0.1 |0.01 |- - - - - - -
WS Arg - - - 0.1 |- - - 0.1 0.2 [0.1 [0.1 0.1
REZIR Asp - - - - - - - - - - - 0.05
42 IR Val - - - - - - - - - - - 0.05
2R His - - - - - - - - - - - 0.05
0 3 5 TP I D T 5 S A SR R AN N 1) s
x6 HrgdH
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5 10 2 12 8 |9 1 3 4 6 11 5 7
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FEamBRA | 39 32 |49 47 | 58 24 49 54 41 42 42 45
Rp

R T IFREBEREER
RG RZ Rl RQ RIO Rll R12 R4 RS R7 RS RE
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T 5818 H A 20 L=R1+2R2+-++++++PRp VI 5 GE v 5 >R Ay o A 300 JrU (R T BB AT FAT o FH T i 2 P B H Page
Ko s PR e, TSR L ERK, WA
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BN EEEL A, AN s B =R LSD

_|_
L8D =196 @ (2 =00% &
LSD = 2.58 w (a2 =001

A2y LSD=24. 48 T,
R5-R6=34>24. 48, ANA[ %%k ;
R5-R2=26>24. 48, ANA] %Il £k
R5-R1=19<24. 48, 1] %I Zk.
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R FH W S T S A VA DAL P A
ARF M FRE R

( RFALA S BAA PR3] ARE T 5 RiF 300300)
FREE: R 20 BT BT VR RS P ERIR B IC T AT A . IR Plackett-Burman X507 S 45 |
FPEEIR . D-AHE . XSRS IR BRI FN XS PR TR KR KIS, et 32 25 mi PR 1
AR 2F DR RS PR . SRS R SAS YRR N I A ATk — D 6 A B IR AT T %
g%, HE s RO AL B 6. 09g, P IEZRE 3. 06g, XY AIBEHEY) 78. 2g, LEILUAIE, THI(E
LG UE I BB . 7520 S NS AR R A EAR L RIS AR 00 KUK
KRBT WSATRE: M BOE VRS RO WA T (RSA)

Optimization of Chicken Flavor by Response Surface Analysis

Method

Xuecai Hao BaoliangZheng
(Tianjin ChunFa Food Ingredients CO.,Ltd. R&D center Tianjin,300300)

Abstract: Response surface analysis (RSA) method was applied to optimize the recipe of the chicken flavor
base. First, the influence of glucose, cysteine, D-Xylose, chicken hydrolyte, oxidized chicken fat and thiamine
on the chicken flavor base was studied. Results indicated that glucose, cysteine and chicken hydrolyte were
the major factors. Then RSM was applied to further investigate the three major factors, and the optimal recipe
was glucose 6.09g, cysteine 3.06g, and chicken hydrolyte 78.2g. The predominant value was consistent with
mean value of verification test. The chicken flavor base provides natural provides natural and comfortable
flavor and taste.

Key words: chicken flavor,enzyme hydrolysis, sensory evaluation,optimize recipe, response surface
analysis (RSA)

il o e ] ] R 2 % 1 A R AN IR AR VA 7K B8 iy, PRI T AS B PR A g . 1990 Ak [ 2R A=
PRRETIL 2857 U5t RS M HEATOCEE 140, 2000 AR TR E P Tk R A S 200
NP, (B 5 Rk A, 78 S N T 5 A AE7E W] B 220, 58 Y e L AE P B 1
PRI = RN Ol S e s L], R BB K EE 30%~70%, 1R EA 3%~4%; Rl
Fft, ik [ S 1000 Al 1 3k B R P AR X — 22 0 SR PR 2 T TR, e RS 0 S e A
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IR AT AR BE, A A R S LA Bh e o &, S RF B2 FWANE S 05 5, AR
K5, FELURADRE, MR N BE, WARGE T ASCURRE IR (A, R
BEEED S = BEIEORE, PRI FH A= W) i A RN 55 b4 S N AR L AR AT R A T e v il XS R B R 1 ol 2%
FiAR,  fift o PRIR A K 1) A SO0 )

1 MRS F3%
1.1 HEEHEE

EET U AL, AREEBE RN, EANE, O, BOIREE, RIS LA .
1.2 B ERA

SR, SR, EAEEN, KRN, SFARL EAR, D-KWE, milkE, Sk, S,
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1.3 SERAE
13,1 Bl ™= it s s 2 A

ARSI 3 I R A P R B SRR A TN , AR R

W HL SmL AARFE SRR S 100mL, WREL 20mL AR SRR T-HEp h 37K 60mL, {ERE S 45
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(V1-Vy) Cx0.014x100
X =

5% (V/100)
A X 5 T B S R R I TR, 2 100mL
V—— 5 I W A S R BV P AR A, mLs

C——NaOH FrEE LK%, mol-L™';
Vi—pH THE7RH 8.2 &4 9.2 INHFEA A ANARE M K44 F], mL;
Vo— A SEB I FE A AN PR HE R WK A48, mL.

132 N TE

P XS R BEAR DY)« I8 JRRE . EIRR SR A, WIS pH {H 4.0, 7E 100°C4&AF T MY 60min. [
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133 JHEVEE
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2. R 51tk
2.1 ANJRI L 245 Xoh Bl At 205 SR 1 53 Wi
21,1 T AT o0 o) T 25 SR P05 1
76 pH 18 5.5, BHEE GO SRR 1: 1, OVIRE 55°C, g (ARE AR SaEA
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Fig.1 Effect of hydrolysis time on the free amino acids
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Fig.2 Effect of hydrolysis temperature on the free amino acids

H 2 A%, MR 45°C B 60°C I 2 2 SE IR & i i Wi =, 5 60°C Y, Vi i 2 JE 1R 7 it
e MM 60°CHY, BEEEE T &, WEESER GRS FRES, MRS . AR b
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2.1.3 pH X Pl A A0SR 1 5 i)
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Fig.3 Effect of hydrolysis pH value on the free amino acids

M3 AHERIL, pH AR 5.0 EFHR] 5.5 0, W2 R0 o & FAR; Y pH EEE 5.5 I, Vi
AR SR IR TR pH EE — e En, BEMNE ) N, R, MR . L,
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Fig.4 Effect of enzyme dose on the free amino acids
Hill 4 T, HER AR ED 0.1%, Jir 2 S 5L & ik B i KB =2 T AL T 1S 0 ) I gk
U EIEIR S BARMAK, B BCRAN TG . BrEL, JEBOINRE R 0.1%3EA 7 Mg S NV S H
2.2 Packett-Burmanik i1 it EERE R

PRGN A FE ORI o AR IR D-AME. W NBEEY . SR, ik, 2 aEN
PBIREK M6 X X2, X3...X6, TR, WK LUBCE PR I 2250k i AR
K SAS 22 HE ) Sz 06 FH S0 45 W L2 R 3 0

#1  HERSKTPRER

Table.1 Assigned concentrations of variables at different levels in Box-Behnken design

iSES K

-1 1
WA X1 5 7
FeEE X2 2 4
D-AR¥E X3 1 3
B EY) X4 70 83
FALASE XS 5 8
milE% X6 0.5 1.5

R2 ZKFIERRE R H

Table 2. Experimental design and results of two-level orthogonal design

Run X1 X2 X3 X4 X5 X6 Y
1 -1 -1 -1 -1 -1 -1 6
2 1 -1 -1 -1 1 -1 6.3
3 -1 1 -1 -1 1 1 6.5
4 1 1 -1 -1 -1 1 7.5
5 -1 -1 1 -1 1 1 6.4
6 1 -1 1 -1 -1 1 6.6
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10
11
12
13
14
15
16

1

1

1

6.7
7.6
6.6
6.9
7.2
8.1
6.8
7.1
7.2
7.8

MR 2 VPO 4R, U] SAS BAFEEAT /08T, 9513 3. AR IR FEA: Y1 =6.95625
+ 0.28125X1 + 0.36875X2 + 0.06875X3 + 0.25625X4 — 0.01875X5 — 0.01875X6 + 0.14375X1X2 —

0.03125X1X3—0.01875X1X4—0.06875X2X3—0.01875X1X6—0.00625X2X4—0.05625X2X6.

R3 KPERABRSRIFIE

Table 3. regression results of two-level orthogonal design
Term Estimate Pr>| t|
Intercept 7.588 0.0001
X 0.5625 0.0064
Xa 0.738 0.0037
X3 0.138 0.0927
Xy 0.513 0.0076
Xs -0.038 0.4929
X -0.038 0.4929

MER3EAR A R R, X1 X2 XAXT RS R R d K, I P 4Bl . Pt =R . XS
SRS A A B (R RN B, BEAT AT N T EAE

B34S AR

2.3 ARRLEEALIS BT

DRI SPIEER . 1S A B3 IR 3R B2, SR BT 734t (RSAD X HLEAT DL AL F5 I,
DAG R AL RIR LT, JEB BRI A BAE o LA RPPOr 45 RO NARL, BEUE T =R
SRS o R TR SR BT S B 4l R WL ARARIERS

R 4 MNEAHTRE LHE B E R

Table 4. Experimental design and results of Box-behnken design for sense estimate

Run

X1

X2

X4

Y1

O 0 N AN L bk W =

-1
-1
1

oS O o o =

7.46
7.47
7.22
7.92
7.11
6.83
7.14
6.92
7.83
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10 1 0 -1 8.22
11 -1 0 1 8.04
12 1 0 1 6.84
13 0 0 0 8.64
14 0 0 0 8.67
15 0 0 0 8.61
RS PIEBESHATEZDITER
TableS. Variance analysis of regression equation
Source DF SS F Pr>F EVEE¥
X1 1 0.045 0.9725 0.3693 -0.986
X2 1 0.086 1.8614 0.2314 1.364
X3 1 0.349 7.5315 0.0417 -2.744
X1X1 1 0.141 3.0337 0.1425 -1.741
X1X2 1 0.119 2.5714 0.1692 1.603
X1X3 1 0.632 13.6523 0.0142 -3.695
X2X2 1 3.176 68.6115 0.0004 -8.283
X2X3 1 0.001 0.01944 0.8946 0.141
X3X3 1 1.874 40.4887 0.0014 -6.363

M 5 ATRLEH: — kI, P 7 I LL & A8 B IR sk A AT AR B MR S, BRI S A AR S
DAL 3% W AR PR s AR B, AR ZR R o Forhoxs g Ad 4 & 122 (1 AR A0 B S R VPAR 23
Bowmis K (P=0.0417) , AHHLZ FHiZRE (P=0.3693) MR (P=0.2314) AR EE. &
ANE AR ZE RIS A SR ) 2 1) (P=0.0142) IAEEIRBRINAS HAEH .

1ZH SAS FEFFRHATIRNAAE, #1E6 PR % i SRR 5% n] R 81 R R 7R : Y1 =8.64+0.075X1
+0.10375X2 — 0.20875X3 — 0.195X1X1 + 0.1725X1X2 — 0.3975X1X3 — 0.9275X2X2 + 0.015X2X3 —
0.7125X3X3.

X AR B IR R [RVABE I AT G 0 B, 5 ST HLA TRAR Y. R TR JE R 45 20 P o 1. T S A G B 5
6 7 Fimoe

— ¥1

0.4

7.33
06
.27

0.3

X2

o3 84T

RLE

-0.44

7.3 125
T

' X1
5 MIMNEE (X1, X2) SEAAsA AR B A5 w2k 1]
Fig.5 Response surface and corresponding contour plot (X1 X2)
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Fig.6 Response surface and corresponding contour plot (X1 X3)
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M7 WA (X2, X3) AR AEAE

Fig.7 Response surface and corresponding contour plot (X2 X3)

FIFHSAS A XX = Fh 2R AT TAL, RIS R R : X1=6.09, X2=3.06, X3=78.2, I
Hi%E6.09g, F-MEEMR3.06g, XS KEHFEYITS 2g, LI XT N (B K N 4 8.66. it SIXE R IR,
B FIMEN8.65 (ILER6) , HYMMME IR BT, 2 I AH N [0 v2: 453 21 13 R ARG i 7 vl 56

6 WIERE 4R

Table.6 Result of verification tests

KL 1 2 3 4 5 Rl
0 1 {15 859 868 862 870  8.68 8.65
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BRI A CO. B 7 T ZRIEHAR
R A = e SRR R
pﬁ‘t‘:”-‘x}%— 1, if}— 2, 5}.‘5% 1,2, %H@ z, ﬁ%g 1,2%
LA & 8 L A PR AR 8] HABEL s, #1ab ol X X A X+ FF3& 430051

2. R E MR AAG BHA FRANE),  #Hbg RO T A @ X 4 Kid 1355 5 430040
OB SRR G COVARREIURI > T 2B, SRR A 22 AL P I T AREE . BFSC TR 57 CO. iR A%
WL ER Gy T AP T E, ] GOMS MM & WAL E s DIE J5 Rl (ROAR DO 77 3
ZERRY, IR ORI B AL T2 AL )N 30MPa, AEIUILFE 55°C, 43k J) 3MPa, 47
BRI 35°C, Jeati AN JEUR T 12% 0 H0 K Sl AXHUN ] 90ming 7 728 etk T2 A% 20Pa,
IR FE 40°C, BRI 2. OmL/min, %3 30074001 « min', AHINE 374°C. SRl yEsalith, 258
WCH Ay 73, 2%, J5RRREARS FIr &R 61, 8%3R i 4 95. 9%, VAP, IR
R IR CO. AL 4 TR A5 TR

Study on extracting the linalool from Michelia alba with

Supercritical CO, Fluid Extraction and Molecular Distillation

technology
YU Shi-tao', WANG Ping?, ZHU Wei'?, WU Zhao®, XIONG Guo-xi'*"
1. Technology R&D Center of China Tobacco Hubei Industrial CO.,LTD, Wuhan 430040, China
2. Wuhan Huanghelou Flavors & Fragrances Co., Ltd., Wuhan 430040, China

Abstract: Supercritical CO; fluid extraction combined with Molecular distillation technology to obtain
linalool in Michlia alba. The extraction and purification technology were optimized and the distribution of
fragrance components was analyzed by GC-MS, and the content were determined by area normalization
method. The results showed that the optimum extraction technology are as follows: 30MPa for the extraction
pressure, 55°C for the extraction temperature, 3Mpa for the desorption pressure and35°C for the desorption
temperature, absolute ethanol solution as a entrainer and with a 12 % adding weight and the extraction time is
90min. The optimum condition for Molecular distillation: vacuum 20Pa, heating temperature was 60°C,
feeding rate was 2.0mL/min, the speed of thin film was 300~400rsmin™, cooling temperature was 3 ~ 4 C.
The extraction rate was 73.2%, and the content of linalool raised obviously from 61.8% to 95.6% after
purification. The method was simple, efficient and selective.
Keywords: Supercritical CO, extraction,Molecular distillation,Michlia alba, linalool
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Rl GECIE) 5. BTLIGEAER, TFAHT IO RAR IR B AR O i 2 8 ok i g s ™
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i, 2R R R 2 0 GO/NS 3HT, AT — e SCiik ™ HEAT T 483 SR PR I S A6 U 23 1 28148
FE A 1 224 RS AR B T ST B AR IE o A S50 R H B I S A BRI 1 28 BRI 1 =2 4
()5 RERE, A ROH AL 5 R B & B AR S %
1 M5
1.1 #¥

A2 eiE e CRARBTTARVEIIX 25011, S5 w AR R A = e ; oK O (riral,
E 2y R AR A A BR A FD; gl m S RPN RD
12 {3k

HL- (10+3) L/50MPa— 1T A BRI 5 CO. AHUAX CHLMNAEELEIG AL AT B 2 7] )5 HP6890 AU AH A
PEAY (5[ Agilent 2T 4 TFZEMAL (£ POPO A H]); HH-6 % ML E MR /KA Cor MR B2 4
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FRAT]); CP323S-0CE Y HL R (& 0.001g, fEEy>ZFHrA ]
1.3 SEW 7k
1.3.1 #iIEF Co. EMBM&M 5%k

MEPEARIUE ) ARG 3B I FIF B 4 MR, &3 ANK, DUE 22 e IR A5
HFERRR, BT Lo (3D IEACRS, IR R LA W& 1.
1 IEAT RS R KR

Ko P A =
A: ZEUL J3/MPa B: #BURLEE/C C: /B 1/MPa D: 4y BiJE/C

1 20 35 3 25
2 25 45 6 30
3 30 55 9 35
1.3.2 FFEB LTS

KA IR, HRAEME D) 280U YR R RS R 3O6] 7™ S ISR R 5 A BEAE G E 4
SRS, DAL B A A ) T2 44
1. 3.3 ZKEIM GC/MS 437

o pEAE: HP-5MS, 30cmX 0. 25mmX0.25 v m; #/<: 2, lnL/min; HEFEEJE . 220°C; Jhik:
40°C (Imin) 5°C/min 250°C (10min); HEAfRE: 1w l; WHIGER: 4min; 9 100: 1; IE &4,
T0ev, HHYEH 50-650amu; ] WILEY 1 MAINLIB % ZEAG 2
2 RE5vWHE
2.1 EXREERE 2T

RN 1 FITRf A () 2 B 5 R A R b, 2R L (39 HHTRE, RIGL B 2,
Ji ZE T LR 3.

£2 L 3 MHER=KFERXE

RIS | AR J)/ MPa | ARGEE/C | ZEUEKJ)/ MPa AR SE/C | AT/ %
1 A B, C D, 1.26
2 A B C: D. 1.35
3 A Bs Cs Ds 2. 09
4 A B, Cs Ds 2. 82
5 A B. Cs D 2.73
6 A Bs C D: 3. 10
7 As B Cs D. 3.25
8 As B C Ds 3.54
9 As B, Cs D, 3.87
K, 1.567 2. 443 2.633 2. 620
K 2. 883 2. 540 2. 680 2. 567
Ks 3.553 3.020 2. 690 2.817
R 1. 986 0.577 0. 057 0. 250

X3 FHEHSN
J7 22K B 2T R H 1 F L wE
A 6. 129 2 1225. 8 *
B 0. 057 2 114. 4 *
C 0. 005 2 1
D 0.104 2 20. 8 *
R 0.01 2

F0.005<2,2>:19, “ ok jﬂﬁﬁ%% % .

SIS R, S EN A R R R BNPIRIF A& A > B> D > C, RIASHUH JJ AT A< Y26 R i d5
K BRID IR, C IR Z5 0645 B 5200 J6 b 225 1k o AN LTI T) R/ BERE 1K) £ B % 1R, S AU ) 4 30MPa,
AW E 55°C, 4y BK ) 3MPa, 43 B 35°C, itk TEN AsBiCiDse 444040 T 245 F AB:CiDs HEAT 6
WEREE, PRI BT A3 1 22 AR ATV I P18 00 3. 91%, &5 RECH AR, Uiz T2 e 1T,
2.2 AHUHTTE] N A ZTe R B R R
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HIE T ATEAE 423 90min Ji, ARHCR CREATE R A,  HAGRI AR SP A
BT E K.

&

4 F 4 r

L //N‘ N /0——-»—\*
2 r oF o |

1k

0

0 a0 100 150 2 g 1o 14 15

By
By

ERR BT/ min st IR
B 1 AEEU B 75 2R 1) 2 B 2 e A xR R R

2.3 RWHEFHEN A Z XD B LN Z W

SRR T K CRERRN NG, a5 RV 2. g5 IR, WNINJERIEE R 12 %idear i, R .
FRAE DL B gE 5, BRI CO MUAREEEL [ 2 AR S FE 4 AR A . ZEHUE ) 30MPa, AEHUSE 55°C, 43 &k J)
3MPa, 43 B3 35°C, JEHF TR A JEUR iR 12% 0 JC/K LI, ZEEUE ] 90min. A<HUY) AN L VAR 3 (kG A
R, \mRLIE, 5% 3.91%.
2.4 HFFEBRREEREEAL
2.4.1 5 FEBESFIEMW

Pl 3 SR AN IR Z5 13 s g o) D5 AR e 1= S WSS ARG B 20157 S (P03 o % R 2 TR SO R B 6 288 1 ) TR B
fRmidem, (HEAX = Al B sem, EPE 20Pa N GG IR ).

120 120
100 100
= GO = A0 r

40 | — EFESESE 40 M‘

o | —a g o | —a FER T

0 : : 0

u] 10 20 30 25 a0 35 40 45 a0 55

EBES/Pa BIERE T
Bl 3 AWKk Bl 4 ZBRERR

2.4.2 5 FERBERRIET

P 4 JEAN R A8 AR S X6 7 R = SR AT 7 20 B i i . S5 SRR, 38R 40°C  EefE 2R3
W .
2. 4. 3 Ykl K G AR R I R

PRI e AR 2 T 6T 5 I P SR AR 7 2 S s DL P 5 RN 6. PR s 2, HERL
Wk 2. 0mL/min, %3 3007400r » min ' #{4F .

120 100 7
e
00 an L
an - T F /
‘——hu———IH__. 60
S = B0
40 F
40 —— AN EE an F —— AR ETEE
on | _-—.leél:lllqiﬁ 20 rF —I—F"zlﬁ:lqiﬁ
10+
] . . : - . : 0
0.5 1 1.5 2 2.5 5 5.5 0 200 400 GO0
HFERE ml/min TlEEEE fr min
K5 FHREEREN Kl 6 HitRFEERIR

PR R GORIG S KW, 2> T ARy B Al A 1 e T8 4. LSS 20Pa., gk
VR 40°C, HERMEE 2. 0mL/min, %3 3007400r « min ', BHEEE 374°C. &isrEaith, peimiieR
H9 T3, 2%, FSAERBEANXS T S s 61, 8% i 4 95. 9%.
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2.5 HArBAHHT

X 22 A G 5L CO. AN 43 1~ 708 7= S b AT 153 0 B 00 s 0% At s (R AR B 00 B i, AT 21
WL 7 RN 8. A6 HBIG T CO. B R L34 76 FRAL2E Yy, TERITRERE. M. KO0,
2-HIE TR NG b mess, Horp 7Rl AN (20 S 5ol 61. 8%, It 4y 2B AR B alifb 5, 7
R AN 4 2 il B 95. 9%, 4l E7S R i B .

RT: 0.00 - 58.01 SM: 5G

13.34 NL:
100 5.57E8
- TICF: MS
80— yuanye
§ 60
2 40
5 ]
20
4 22.27
- Il 16.14 N 31.56  36.87  42.30 51.07
O rrrrprrrrryrrrrrrrrrryrrrrprrrrp T T T T T T T rr T T T T Tl
0 5 10 15 20 25 30 35 40 45 50 55

Time (min)

K7 BZTEEIKER Co XM Y M B FiR Ak

RT: 0.00-35.01 3SM: 3G
1334 ML

1004 5 74ES
. TICF: MS

i 1

60

40

Rdative Ahundance

B 16.12

u] Trrrfr|trrrr[frrrrJr1rrrJ 11t 11 rfrrrJrrrrrJfrrrrJrrrrrrrrrrrrrrrrri
0 5 10 15 20 25 30 35 40 45 a0 55
Time {min

&8 &ML TIRAER

3 ik

T I EAZ W SR B A 22 ARG S CO. M T2 K KU J) 30MPa, AR 55°C, 75
J& 13 3MPa, 4 25 35°C, J&y A JrUkL B 12% 1 Jo/K O BE, AEHUR TR 90min. AEHUHIAM L S VAR5
wER, FRAIE, 19%4 3.91%.

Oy PRV R, AR . ZEURIELRE . LA RN S AR e S 7 SR AN S AR AT 4
AT E RIS, R A L BUASFE 20Pa. JNHGEE 40°C, BERLEE 2. OmL/min, $43% 3007400r « min ',
A HIRE 374°C o oy B Ak 7y R RE IR B T 2454, 7 IR 73. 2%, JFAREEARN 4T &k 95. 9%,
FI G S CO. IR 23 T 28 TR ARSI A 22 e TP 0 D5 ARl , AN =y T 3EECRCR, if HL ™= i ARk
A BARES A RIRESETE, XA 2205505 B R R 2RI R R B — 2 i %
EH.

S% IR :
(1] VCoRBlEsibe. rhgy Rir s M. B BiERkA R R HRAL, 1977,
(2] T, XIBAR, Mpalfh, 2. GC-MS VE4rHT 22464 A i [J]. PN 244H), 2008, 31
(1) :97-100.
(3] M. RERFGHERES G oy il [T]. fh 2 TRE S 364%, 2008, (7) :21 —26.
(4] KA. BIGFSRAAE A SRR M. 65 A2 Tolk s Rt 2000
(5] Bfiwhvd, FERBL. 75 /il o F280mee sl [J]. R4nie 1, 1993, 10 (3) : 44-46
(6] XUk, TR, S, . FEAEREECURIH 208 B 2248 A s [T, B8 TR
%, 2001, 20 (4) :427-429.
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RUFLTR B W) B 570 URE 23 i B HAE G A S H
AR R, R, B, AT

1. A3t oF 08 T e Ay FRGTAE N &) FARAFL s, 1Ak KX R AR+ 3% 430051

2. R EEFAFAFA NG, #A B KR TF A BEH R 4L KE 1355 5 430040
R TR AL AL i 5 R E PR RCR T — SR e [ I 2 A2 ORI RS I, 0301
FIRAEATE A AR AEREAT GC/MS 70 #T, RGBT Tkt . &5 /AW, RIALSR I 5 M7
W, BRSO AR R BRIORI SCERURIE, 2T A
RIRMAFI AL 23 5 AR VAT R AR AT 20 AT AL 22 o AL AN 78, P DUAH 200 41T ) e e 2
S b B EBCE BOT RPR DL s XU 23 B 4 75320 R LT R AR A B U B0 1 ) 3 o
KRB FIARLREY): BURHGY: BRI AR B

The Double-column Analysis of Aroma Components of Extract

from Rosa Roxburghii and its Application in Tobacco
RONG Lin(1), ZHU Wei(1,2),WU Zhao(2), PAN Tingting(1) ,HUANG Long(1)
1. Wuhan Huanghelou Flavors & Fragrances CO., LTD, Wuhan, 430040, China
2. Technology R&D Center of China Tobacco Hubei Industrial CO., LTD , Wuhan, 430051, China

Abstract: In order to learn the aroma components of Rosa Roxburghii extractand the result of sensory
evaluation, the extraction was extracted by simultaneous distillation and extraction with dichloromethane,
Polar and non-polar columns were used for GC/MS analysis, and the extract was used as flavor in
tobacco.The research results showed, Rosa roxburghii extract harmonizes with incense smoke, and it could
enrich aroma, improve taste; The method of double-column analysis could give the relatively objective and
comprehensive result for the aromatic components of Rosa roxburghii extract, it can be used for more natural
plants extract.

Key words: Rosa Roxburghii extrat,tobacco flavor,aroma components,double-column analysis,tobacco
BiS

RIZ N PR B2 RS, NARRL, RELY, RlAME S RERE R, REEEE [
NHAAEY W “RREAMEE . . Wb, s iR,

RIALZ AR R, HAE . R PRI, Rl AL S A s ALl (SOD), RATt
L Ui, DURTE. PURSTEITE

RIRORE R, 00 L DA R AR A B HATRIAL R 2 FoRME, T T ORAEOR R B i
B B A% L E CUpE SR BORI AL v R M PR T FH T k), B ] . s Rk
ERREIVE o i TR RS IO AL 27 o3 5 AR M P B I RICR o i BB B (0 5850 1l o AT
3R, kB T RO AR N SR i PR A

O ARG AR U 1O — RO T B B U B A (A A T 0 B, S GBI R R E 24T
AR A0 AT — MBI AR 2 50 FHARBRIE A 204 B e i H B o X B Y5 4
(HGR SR ARNME BRI FANE 570 8, W2l AR, JCimEmf e s JORRPEAE v DUR G 1 70 B L 1R
AR50, A b FARPEAT R AR, = ih MDA RESE Uit o DRI P — B i A A R 20 B 4 2R
AR FC S AR B e A s AR B0 s TR X T BT S A 2% R R SRR W S ) A i B I e
ST IXRME O, 1 IR AN R B S i A o A AL S I B 1 oy, S5 A BBV, EEL T 4
RRW], CEG AR REER AT 234 45 R A B AR B0 5 B VPRAHW) &, B ISR 24T 2 40
HTRSR MR — AR AR Tk
1 #RL 577
L 1 MRS

RIBLREY) (92505 A E5RI0, DSQIT U i ikt il (& Thorma 2~ w]), [l 28 A HK
PEE, MK 2 g

TR (sl Fisher scientific). JL/KBRMRIN. LA LWE. FALEN (Ortfral, [HEEE
257D 0. 45 b m SLUENR
L 2 AL E 51T

ORI AL I 50g, N 350mL 47K MU B SAL N, TBONBE T, BEAT [N 28T AR 2 /i, 15
250 mL —AUPHEASIRGR,  IE BOCKGR IR TR, A WA Inl, 1 0. 45 HORIERE, A
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0. lmg LR L1E, HEAT GC/MS 434

SR BT AN

Fi—: VF-5MS 3Pk A7 BB 4045 K (30mX 0. 25mm 1. d. X0.25umd. f. ); & A, Wk lnL/min,
WIGFER 60°C, LREF 2min, LL10°C/min MR T4 250°C, fREF 15min, HLEJ7 BT, HLEGfE 70eV,
BT 250°C, ARELRE R 250°C, FHEVEH] 35-450amu.

FE—: VP-innowaxMS #PEAEEMEH (30mX0.25mm i.d. X0.25um d. f.) WA, WAk
ImL/min, FIEEHE 60°C, f54F 2min, LL 10°C/min [FIEEZEFF 4 230°C, {54 15min, HEHF R EI, H
BHE T0eV, TR 250°C, AR E 250°C, VI 35-550amu.

K Wiley FEAINIST #EPEKYZR, N TARNT IO S ARuEE " ek, bR E e &

1. 3 I ZLIR B 7E 464 0 6 S F

FRIEFEICAII R0, K JLAE R el R T, 3 G bR UE GB5606. 4-1996 HEATHE1E .
BU (L, (R 22 1°C . MIXTIRE A 60 & 2%3REE R P47 48 /NI o, Mk SLI0E 2 #8431 44140 155
0.02%. 0.04% 0.06%. 0.08% 1. 0% IRIZLERENY T2z I, IR, PRk isfE 0. 91+0. 02¢
SO A RS, FEAEUEE 224 1°C . AHRHRIE A 604 2% FREE R P4 48 /NS, LIRS IR I It 45 1
RO R PEIR
2 4R 518
2. 1 RIFHRE Y 7EA A BN PO

VPR S BRI, IR I T SRR, AR . AR R AR
BRARHIL AR SR RRITER .

MM EA 0. 04-0. 06% I, JIZLSLEY) SR, EEWPARE I E . RAWA, 115 ocE
B IVBEIGIER, AR, oA, P, FAREN, A, NIET RS Rk, &
BT, IR . M EART 0. 04%), FHEMAAL, MHERT 0. 06%H, FHISAEM,
S fEAT A 0. 05%.

2. 2 RIZHRE XA 5B

2. 2. 1 BEFTERAVRHIERR

. oo i T I E BT VA W TR A Ak bR (hRUERRER IR ) AR RN A b v iy 22
KM R ERRIEVR” T S AR R A R A2 AT E T . REERRE S TR NS AE
TEPIFPRR A 16 (AT LA R AF (15028, BN m LA AL 7 ) e E S s B s A 223 (P A XS
R R4 T 1, SR J5H IR 50 N AR R 507 1SRk B 4140 i &, R #1380 20 20 40 B 7 HH Bk
A H T BRI 7 R 2, RN R R T R B A AL A3 (R BR A i 110

TENBRY IR RER: L, SHIE KR A 2R RSN E, EH OBRAR O,
TSR SIS R B, PR A S Y, AR AN AR A AR T, WAl
wew, T HAERARYD
2. 2. 2 etk tEpE B s R

AL I RE Al T GC-MS 43H7, 43 FI7E VE-5MS AE s 7 (& 1), 18. 67min &2 NFRS
FROK TR v, HAR T LK 1.

RT: 0.00-58.01 SM: 7G

38.14 NL:
100 2.16E7
1 TICF: MS
80+ cl-090424
§ 1 15.08 34.33
g _
c 60
=1 _
o)
< i
2 a0 1867
5 -
o i
K i
20 0.50 23.62
] ) m 41.45 51.78
O o B 5 Tt e
0 5 10 15 20 25 30 35 40 45 50 55
Time (min)

B 1 RIZUREYIFE VF-5MS A L b B 73R
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F 1 RIBRIBBE RS LR

VE-5MS

\ . MrE L
R RERT | sk TPttt
(min) o mg/g
1 5.71 3—furaldehyde 3-fHif% 6. 31
2 5.97 Isoamyl alcohol 3-F1JE-1-T % 0. 46
3 6. 25 Propyl formate FEZPNE 2.09
4 6. 61 1, 4-dimethyl-benzene 1, 4-_FHIILA 1. 68
5 7.00 Anisyl formate PR mi7riig 0. 37
6 7.18 Styrene /M 5.95
7 7.66 1- (2-furanyl) -Ethanone 1-(2-WRIEZHE) W 1.63
8 7.86 Benzene, methoxy HI4HJELIE 0.72
9 9.19 Benzaldehyde 7% FHIf% 0.71
10 9. 80 Isobutyl acetate LIRS T Iig 1.25
11 11.33 Benzenemethanol 7% [ 0. 66
Benzeneacetaldehyde
12 11.6 R, 0.81
P N
1-methoxy—2-ethoxyethyl-1-furan
13 12. 45 0.30
1- FA -0 2 5 - 1- Wy
14 12. 84 2-methoxy— Phenol 2-F4( LKy 0. 37
15 13. 68 Benzeneethanol 5/, 0. 83
16 15. 08 Benzyl formate FFE &S 7.42
17 16. 11 Linalyl propionate TAF& 7Y Flig 0.28
18 16. 64 3-Pyridinecarboxylic acid, ethyl ester MHERZIME | 0. 26
19 17. 63 2-hexanoylfuran 2- /RN 0.31
20 18. 10 Nonanoic acid Ff& 0.22
21 18.67 Acetic acid, 2-phenylethyl ester ZMRIKZME 5.00
22 19. 31 Phenol, 4-ethenyl—-2-methoxy— 4-Z Fk—-2-F%IFEIRM; | 0. 45
Pyridine, 3-(1-methyl-2-pyrrolidinyl)-
23 20. 28 . 0.19
3= (1-F -2 - Joe 3 g
24 20. 43 3-Allyl-6-methoxyphenol 3% A FE—6-F 4 FE A<y 0. 95
25 21. 64 2, 6-dimethoxyphenol 2, 6- " HI4(FEAM) 0.23
3-Furanacetic acid,
26 23. 62 4-hexyl-2, 5—-dihydro-2, 5—-dioxo— 1.71
476%727 57::l472; 57XX/§§=Q ?)*ujiuﬁﬁagﬁéi
2 (4H) -Benzofuranone,
5,6, 7, Ta—tetrahydro—4, 4, 7Ta-trimethyl—, (R)-
27 24.93 . AN 0.43
(R)-5,6, 7, Ta-PU&(—4, 4, Ta— — F JE~, 2 (4H) — K FFWK
il
28 25. 68 Dodecanoic acid HHER 1.42
29 26. 64 Dodecanoic acid, ethyl ester HAHE:ERLNE 0.27
30 27.16 Megastigmatrienone B =/ 0.29
31 29. 92 Vanillin FHH{EE 0. 89
32 30. 15 Tetradecanoic acid VY& 0. 54
33 30. 90 Tetradecanoic acid, ethyl ester +JUERZHE 0.42
34 31.90 2-Pentadecanone, 6, 10, 14-trimethyl- 0. 48

63



6, 10, 14-—HFL 2+ Fi kil

1, 4-Hexadien—3-one,
5-methyl-1-[2, 6, 6-trimethyl-2, 4—cyclohexadien—1

35 32.35 -y1]- 6.19
5-H3E-1-[2, 6, 6-=HFE-2, 4- L & 45-1-y1]1-1, 4-
O f-3-1,
Pentadecanoic acid, 14-methyl-, methyl ester
36 33.61 L. 0. 80
14~ FFSE— TobE R T B
37 34. 33 Hexadecanoic acid FEHEER 8. 87
38 34.95 Hexadecanoic acid, ethyl ester F#HEAER 2B 6. 75
9, 12-Octadecadienoic acid (Z,Z)—, methyl ester
39 36. 81 I 0.31
9, 12— )\l —J&1 T i
9, 12, 15-0ctadecatrienoic acid, methyl ester
40 36. 92 o 0. 49
9, 12, 151 )\l — )& A
41 38. 14 Ethyl linoleate MVRRIHIR £ TS 9.83
42 38. 65 Octadecanoic acid, ethyl ester +/\[iRZ s 0. 40
43 | 41.91 9-octadecenamide 9—1 )\ B Wi 0. 66

/f @%‘:ZEPEE%{E\% ﬁ Mi= CisAiVi5106 /AisM eﬁ‘ﬁo it':‘j, Mij‘j lg iﬂXi@EP 14@5‘39@3% (Mg): Cij?
AR CIRAE LBERIRSE (0. Img/mL); Vi I WAR LBRAR LEEHAAR s A A w3300 1 D) SN AR
AU TR (pA - minds Mo BT EUCAS U SR (g).

FEARRRIERE (VE-MS) _LXPRIZLRIUIREAT 7007, L4331 49 Mg, Mgt 43 AN, T ZEREEKE.
WS, HAZZMEA. FBARRSIER .. S EG ImE . MR S AR G S G, B R
HARMAT T HRERT R, A7 G0 S, . /> B BRI a0+ DR 40 . AR L6 A
14— F RS e IR FH SR A5 B A M RO o B 0T s R, S5 PRI A5 R O ZRAIE L BRI
RIGHLE) &, B REW ARBLET I A . FE a2y U Ry

2.2. 2 tRERE B g R

RT: 0.00 - 54.00 SM: 7G

| ey v
g 803
T 60
% 405 o 20.83
k] ] i
2 20| 1053  16.88 25.30

o S U P O T S
° Time (min)
B 2 RIZHREYIAE innowax H B BB THRE
. | VF-INNOXWAX . WA b

¥ HRT (min) fes 2k mg/g

5. 04 3-methyl-Butanoic acid 3-FIHLT & 6.22

7.45 1, 4-dimethyl-benzenel, 4-—F J}EIK 1.35

7.60 Malic acid SRR 1.03

9.16 l-pentanol 1-J&JiE 0. 65

10.53 Styrene &M 4.72

12.77 Benzene, methoxy F4EJLA 0.70

15. 82 Formic acid, methyl ester FIEZ NS 2. 46

15. 88 3—furaldehyde 3—f#ifi% 4.78

16. 88 1- (2-furanyl) -Ethanone 1-(2-FRIR3E) 2 2.21
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17.75 Propanoic acid N& 2.65

18. 00 Linalool 7%/ 0.51
2-Furancarboxaldehyde, 5-methyl-

18. 59 L 0.51
5— F -2 e i

19. 87 2-methylpentanoic acid 2-FJE- & 0.25

20. 22 Benzeneacetaldehyde ZKZ [ 0.76

20. 58 2-furanmethanol 2-W:Hg FH iz 0. 67

20. 83 Acetic acid, 2-phenylethyl ester ZERZKZEE | 5.00

21. 41 Linalyl propionate PNFRF5#&fg 0.33

21.62 2-methyl—hexanoic acid 2-F13L LR 0. 56

22.37 Anisyl formate FFRHIZFHE 0. 29

22.83 Epoxylinalol IF&E 5 5L 0.19

24. 61 Hexanoic acid C.fg 0.58

24. 69 Isobutyl acetate RS T HE 1.02

95 30 Butanoic acid & 1.41

26. 02 Benzeneethanol K7, 0.90

27.99 Phenol K%y 0.78

28.99 Octanoic acid & 0.99

33.00 Nonanoic acid T 0. 26
2,3, 4-Trimethyl-4-hydroxy—1, 4-dihydronaphtha

35. 24 lenone 0.97
2,3, 4- — HRE-4-F2 -1, 4- A 25
2,6-Diethenyl-4-tert—butylphenol

35. 59 . . 0.51
2, 6- — HI-4 JUT HoA

35.73 Benzyl formate RIS 10. 07
2 (4H) -Benzofuranone,

18, 14 5,6, 7, Ta—tetrahydro—4, 4, 7a—trimethyl—, (R)-— 0. 39

’ (R)-5,6, 7, Ta-VUE 4, 4, Ta— —H }-, 2 (4H) K IF '

R

44. 59 Hexadecanoic acid ¥EHAF&R 0.56
Hexadecanoic acid,

48. 14 1-(hydroxymethyl) -1, 2-ethanediyl ester 0.19
IR -1, 2-HEMIR 4 1

XoF 8 1% P v 50 i 20 P T R e R AT LR 2, AR PEAE (VE-INNOWAX) _LJGHE 37 AN, %5 i 33
FhL sy, EERRIS. WRAMRYT, WY LIRA LHEAE 20. 83min Hildg, AP TR, 2-FIIE TR,
ORI NG, (EAERMEAE LU TR, (X R 1 i 1 I A R b S s g, e
DS, DOk, A AROREEMITATAE o RN ER A S Bl A RIS T T IOR TR, R
AR, SRR, WTASGEE, WINEES . AP BT ROk E, R AR I B A S
Tk, WA, SCERWIER, SRR, e RWAER Iy, AR R VP
o e 3
2.3 {18
T L P SEAS AR PR i b I LR o i, T LA

L. PSZ st b 15 FRISA Ry, 3X 15 Bl & i AP B b L s B B0 oy o 3 BRI mT
B EAA R RN R R oK CREAEIH AR Y A RESE AR A, e E A K
Bo KR RATIE M BORAE T AR A, WAL R, TS5 &0, mI 5 In G J00 A wk 11 [5] 24
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MRERERI R, 1- (2-BRMEIHE) LW THHEINA, mrigsm iR g, Mt ERTE S . IR RlR. W
R R G AT BT A B

2+ FEAEMMEAE B, 10 DU R IR J LA Aty TARPEAT Bk th 2 Mk vhiR, X2t T
IXLEER AR R, AT A HAERMEARE 2 B o (X /N A3 T D RO 0 A R W R AT B R A
H, AGeZA.

3y FEARMRMEAE BASH 2R BERRS, AR A R P, X RO KBRS I e —
M, 246 230°C UL L, T ARPERE A R BE AN BRI, 53— TR PR A IX BE R R A 5
TERIEAE EANBRIF BVRLF (1) 73 B, (Al fEAIG, Jovksee o X EEEE 2Rt AT A< BRI i
YERL

4y AEARVERE FASH D7 R RN A A 0 R, i AR AT ETER o X PR AR S A, (H
EATHAWACE A RARE L, BFAFM, SHEFER, o ISodEE<, BiEa, HA/EHW
NS
HH oM &l RN, S — (R AR WU L 1R 45 2R HRE S 30 B gy, tANRE S84 5 PR &S R W)
B KPS FI R B IEAT 1) o A 4 e Gl ok, AHE AN, W] DUREF 1) S5 PP Es R, IkiX
Tl 7 m] LUR T R AR B B 350 B 10 1R 93T o
3G

FIRLR I I AE S b AT I < FRACRI. S RRIIPER, 2R R, 24, R
PR AR RIRSE b &AM B M. AP BEREEE sy, BRI Y .

FH B — A TR U 1R 23 B 5 SR I RE 8 20 1 5 PR &5 S AHWI & o RTINS FH AR PR RO AR 1 40
FEMEAT e VR4, &5 FEnT DURI 200 s 4TI 1) s RS B Hh (R 850 1 43 BFAR 0
27 LU T AR B A BT 1853 1 53 AT

SR

(1] BRakws, sKUTEE, i, ALy b 44 5 1k i 7 TR i B B R SEAE A R ok v ) S LT D R kb
1996: 7.
[2] MCLAFFERTY F W. The wiley/nbs registry of mass spectral datal[m].America : A Wiley
insterscience publication, 1998. 1143.
(3] WS M F R AR R HE N T M. Jbat: 2% Tl iRAL, 2009: 253.
(4] XIEERSE (R, XA, RIS MR R PRS2 153 (1) GC A GC/MS Z3#fr LT 1. €43, 2000,
18 (3): 251-253.
(6] RIe2, XU ik, B oeqE. AAHEG-TUEE TR &R B R o) [T, rh R A2,
2000, 6 (1): 46-48.
(6] BAEaEk. BRI Ao D). Jbst: Rhaf ik, 2008: 76-77, 197-198.
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THERAEE PGS COo, FEH A& AW i MY A
I, MRS, EEEE, I, R

1 R FAEEA AR RG], #A A KT R B3 K4y K 1355 5 430040

2. AP T AL A RGN ] FARARL T, H Al RIR TR A X A3 430051
TE: NI RO RS AT RL, SR A I 5 C02 ZEHUEARICT AL 2 i, GC/MS VA& H 3= TR IR Bk
gy, JFT FACE MEET TN AR . 45 RERY] OT F e iIm A 02 A 73 12 i H 4%
PR AEEGRE 50 °C. AHUE ) 35 MPa, 3242 30 Hz, 4)E5%8 1 JkJ5 10 MPa, ¥ 45 C, %1l
J& 43 5 MPa. % 25 C; @izfedalih b % 21 Fimukaesy, FE T &8 SR T &6 A1
Wi @ T B HARIEE . FEE. SEEFURER . T & EME G s i n e .
KRB AR IS C02 FEHL; AR IR
Supercritical CO, Extraction of Clove Bud QOil and Its Application

in Cigarette
WANG SHAN(1), RONG LIN(2), PAN TING-TING(2), WANG NA(2),HUANG XIAO-WEI*(1)
1. Wuhan Huanghelou Flavors & Fragrances CO., LTD, Wuhan, 430040, China
2. Technology R&D Center of China Tobacco Hubei Industrial CO., LTD , Wuhan, 430051, China

Abstract: The Supercritical extraction-carbon dioxide (SFE-CO2) conditions of clove bud oil were optimized,
and the volatile and sem-volatile components in the oil were analyzed by Gas chromatography/mass
spectrometry, and it’s application in tobacco was researched. The results showed that: (Dthe best extraction
conditions were as below: the extraction temperature 50°C . the pressure 35 Mpa. the pump 30Hz(the flow of
CO2 is 60kg/),the separate kettlel temperature 45°C . the pressurel0OMpa, the separate
kettle II temperature25°C .« the pressure5Mpa;221 kinds of volatile and sem-volatile components were
identifyed , the major components in the oil were eugenol, 2-methoxy-4-(2-propenyl) - phenol acetate,
caryophyllene, etc. @clove bud oil was coordinated with tobacco, promoted the smoke of tobacco - enriched
the smoke of tobacco . improved the scent.

Keywords: Clove bud oil,Supercritical CO2 extraction,Gas chromatography/mass spectrometry, Tobacco
flavor

THEIT P&, k&R FJEE, AESTAR, TR A TIEE . 22 i, LRk
W, N B B2, BAEPEY. AMEBRZ. TEEEMAMAT LU TR R, T
HHEAESRG RS JEMPTEAEN, WA fe). SR R RRmam A 6 ik,
N N TR AN B RIS, R E ST M RAR R Y . TR
TR T W A S K 28 S 28R E B WL RPN . (IR e T vk s U2 R P2 R, &)
TR R sl R A 4 4 R AT R SR B L I S CO, AR (SFE-CO,) 7RI R TR, L. Tk,
DRV LA 0385 A T AU o T 4 R R R PR BRI 40 B RS ). T SFE—CO. VERHT 5 4678 i seik™ >
OO T THRIE, R, XSSk WA 2 AEBUIG o 0 AT, e FL7E 3640 v 1 ]
AT ARG B, WFSE T T FAEEMMAE . B8R S e B P N AR, BAENR
SRIHH B RO T R 5 N H S 2%

1 MEETE
1. 1 Rt 5 3

THFNE (Syzyvgium aromaticum (L.) Merr. Et Perry) GMIAbLRFELHEAE); CO.S A (4l
FE: 99. 5%, EIUNEERA S EHRTUTEATD): 95% W Cfrind, mpUEIERHERA T D, 2008
SEWIALAPZ 3 0. 5 UG 10 JCLLE AR IMBEMHLL TN 17 U HEAR ALz GRICEM] #2445 (10
+3) L/50MPa SFE-CO,%¢H (WUINAERAO A PR A 74257 ); TRACE GC ULTRA-DSQIT sl HAX (£
Thermo 2 7#]); CP2202S-0CE Hi 7R [EH: 0.001g, FELZFIER2AEE (a0 HRAF]; F1-130
RNl (RIS R A DD
1.2 5k
1.2. 1 R MG S Co.ZH

BT HFRE T 50C N4 2 h, Mg, i 20 Hif, RN . B 500 g T AL KN,
JRNFER T, AT AU ), AEHGEE Ry 85 )Ry B, 3% 1 AR T AR, B CO. S
() COLTARIENIVA RGN AR, COMARZ N T R G 4T 1 v Hs AR E N 2K HY
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o WITHRAAIENIES . IR, BEEFANG EH 2, T 3 B A B 1
RISV 2 BEHORABINEE, R HE T S BN S, HAHIEER B A A B HOR, 40
JRBCTH0H CO UL A RIS INEEE . AEHURI 2 ho SR, P B2 P T 75
AR, R, B, A,

i i

E7
3 Bl
=

A 4
A 4

D
ey oo

Kl 1 BIRF Co. ZXENHAE

1. 2. 2 ¥ER WM GC/MS H#r
1.2.2.1 AfhbER

FAE R — e &, HC/K GEERRE 500 155, KB BREIALEE 24h, FEH 0. 45um flFLIE R jE
Jii, BEAFESAF AT AL EE
1.2.2. 2 ¥ &fs:

@EAE: HP-5MS (30mX 0. 25mm i.d. X0.25um d. ) B FEFEOER 250°C; #/<: He, Wi
10°C/min

% 1.0 mL/min; *fﬁﬁ)j_i 60 kPa; ﬁ':)?ﬂ-/ﬂ%ll 50°C (1min) — 250°C(10min);
HERER: 0.50 L, ANUEkkE, BMZRE: 250°C; W4k BT B FURIRE: 220 C; BT
fRRE: 70 eV ; DUZAFREE: Wil fFIEas k. 1800 V; JEHIHIER: 20~650 amu.
K H NISTO8 i Bk 22 4T e 1, VUL =85%, A K&l (5. G RIH—fbik e .
1. 2. 3 InEFS5VER

3R 0. 02 mg, 0.04 mg, 0.2 mg [ FHFEFT M, 5 H SmLIS% LBEMRE T, G S 43 73 34) &) s
7EE TR 22°C £ TCRIAGHEEE (RHD 60% 2% P-4 48h (1) 40g HHZZ LR T Iy, I o R 22 4% &
THELEE 22°C 1 "C A RH60% £ 2% T~ 48h, FH IR AR 23 7514 0 A 0 22 1 e i =« PR AL 22°C£1°C
1T RH60%+2% P-4 48 h, AN (K5 FERE kg 6 [ F2 95% £ I 1) R RS YRR 22 A6 A [7) 4 AH AR B 54117
L o

P Bk 3 ANBERESLEG, A 54 3 JC 5 UG 10 JCLL e e AR IR A 17 TR EE R I
MRz 4 DRGYR, FFAFIHIAL A Tl AT PR A T HHEE LY 7 APER /N (CHerp 2 2 B K PR, 5 AR
PRI BEAT ROV o 6 P R8O b 5 B P R S e IO R, B A E N, o i
IFE MR TS = MR YE, RERVHL 3 K.
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2 ZR5iHe
2. 1 XRS5 B &M E

BRI CO TRARZERALHE CO, YN JEURHP ZE UL L, LA ZEEA N CO. A 14 Bk R o 43 25 1
TT3 43 B YT R Al B R A5 AT R IR S Db S AR R AT 4 B TR A TR R AR )
R . IR 22 EL (5 CO. i)
2. 1.1 5 BEL&HHIHE

Y 500g T AALEAIK, 2EN 3L AW ZE, EAUUE J) 25MPa, AEHURE 45°C, ZEEUASTH] 2h 52K
EUAAEAR IS LT, 58T 70 85 1K ) R Gy B BE X AS B A B T A A6 75 A 0 e, g5 LR 1.
R 1A H, 1480 45070 B 38 T For 338 TS 2 A H 3 vk, HIC T R/ eE s R R,
JEHE 1R, UL 185> B A MHRGE T . [AIE, DN VPR g SRR WY, L8 T A e i & A R 8¢ 4847
e, EEE TRIAAERIAT A B, BI4M 828 T R ) 10MPa, i3 45°C; 423828 11 /& ) 5MPa, ¥ 25 C.

5 51 J) (IPa) SYRRIE (C) RIS
o T
i % (%)

el | awEl | swEl |swEl |awEl | asEl

1 10 5 45 25 SRR | SRR 16. 50
4% = ok
2 10 5 40 25 E QLRI gé R 10. 23

R RNIE R RN

Y )
2SN NI IR SGERRTITIR TN

4 8 5 45 25 fl@ W 14. 10
R e E R

5 8 5 40 25 W W 8.12

6 8 5 35 o5 G ok g e EoR |

| ]

F 1 ARG B R4 B BE XTI 5 CO. B SMUA T FIEE AR W
T OfFFR=MRYER (9 /JRBER (g) X100%; @ “—” KildEmkyima .

2. 1.2 ZERFMHImE

N IEFEIE B AR, AEORFF B 7 B EAVRRITSOU R, 420 = 3R =P IR st s
FHE T R « AU A I 2240 Hz (COL &) X ] A LR WA R 5w, iRk 2. &k
2 W OFE 9 M, RIS T AEE S R, HARERRE &8 ABC; @Re>R>Re, i
WA BENS T A AR AR i e K, ORI ) A AR 2558 (COL i) ;. ORI Kiv Kew Ko ZEHIHY
IRAEAEIUEAE N ABICo, 1555 LRI I A5 P58 A ), BIACHR JE 50°C, AEIUE ) 35MPa, A e i# 30Hz.
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®2 TEEEBIMF CO. ERFHN=FR=AKTEZTARLR

K A DRERUR S | B DA G J5 | € [FAH EVEEES
Gl 5 (MPa) ] C) ] 24 (Hz) ] (%)
1 Ai[35] B.[50] C:[30] 18. 62
2 A B.[45] Cs[40] 16. 92
3 A Ba[40] Ci[20] 17. 06
4 A:[30] Bs Ci 17. 50
5 A, B, Cz 17. 10
6 A, B Cs 15. 42
7 As[25] Bs Cs 16. 85
8 As B, Ci 16. 73
9 As B, C. 15. 66
Ki 52. 60 52.97 49.19

K. 50. 02 50. 75 51.38

Ks 49. 24 48. 14 51.29

R 3.36 4.83 2.19

2.2 FEFHRBS

GC/MS Zrirgi i (3% 3) RW, THRAEM IS T 21 sk . Hd, M2l 52.51% (5
—ARIEAR, RIHED, M 27.26%, MEIK 15.43%, B 0.67%, FRIS 0. 28%%%.

(1) MREEN T HE LR A QAR Rk. ikiE, THREEMEZESA T B Bl
My, SIS A ], E SRR R RN R T R A O T B AR
WEEARA T, B,

(2) WRFEHAYM. (3S,4R) -3-F2dk-4- (FRPHR-1-[ U-FEFEER) &) -6-Pim. %=
W55 IR A — B MR R, PR HED 0 E 2 0 o] B BT A AL B IR B IR ER .
BT TR, BB IS T (0 AR IR, BAT ks R i 1

(3) BB TEN LR T G 3-MNIE-6- AL R IE RS IR IG . 28 (FF) BRI SS . MERae 4= T,
AR I ) A R AR 1 B R

M, NIRRT B ABIGS CO2 R T HAcE M e FE e, Mineda&iy, HaHs
BRI
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3 THEWLEMGC/MS iR

A b 0 i B

P9 | AR (min) | 95304 D' VCHC R )
4= (Benzoyloxy)— | 4= CRHIE) — Nk
1 2.63 Ol-pyran-3-one 3 82 0.03
5-Diazo e N
-H A -k
2 | 19.20 1 3-cyclopenta | 2 AL 3 M o) 0.07
di I
iene
3 19. 63 Dihydrocarvone B e | 80 0. 04
2-Methyl-5-(1-m
ethylethenyl)-2 | (S)-2-FR-5-(1-F 3
4 21.07 —cyclohexen—1-o0 | ZM%) —2-3F -1 81 0. 11
ne
5 | 21.65 4@ PropenyDp |y o it m | 87 0. 14
henol
1-Meth —-4-(1-
6 92. 52 roeznml(;/— U @91 -maue-a- 85 0. 06
' propeny FiHAL) '
benzene
2-Methoxy—4-(2—
7 25. 05 propenyl) - THM 99 52. 37
phenol
(3S, 4R) -3-Hydro
xy—4-(hydroxyme | (3S,4R) -3-¥FL-4-
8 25. 62 thyl-1-[ (4-meth (FFHIE-1-[ (4-F4 | 85 17.97
oxybenzyl)oxyl— | %K) &1 —6-PEd
hept—6-ene
9 27.16 Caryophyllene ZENEps 94 9.10
1,1 =T
th 1?,9 etrame 1, 1, 5, 9-PUHIH—3f
10 | 2811 Y -2, 6, 9-—T Z | 86 1.97
cycloundeca-2, 6 -
. FEPU iz
,9-trien
11 29. 16 Zingiberene LW 91 0. 06
3-Allyl-6-meth e
VTIOR3 ) S -6 LI
12 29. 63 xyphenyl N 88 0. 66
FHE P R 1
acetate
3, 6-Dimethyl-2- . N
bl - ﬂii /ﬂ—l—’—
13 |29.79 nitrobenzaldehy | 508~ THT2THAA ) oo 0. 04
p FH
e
2-Methoxy—4-(2— 95
14 30.19 propenyl)— LR T IR 14. 72
acetate phenol
6-Isopropenyl—4
,8a—dimethyl-1, | 6—FAFkt—4, 8a——H
15 31.95 2,3,5,6,7,8,8— | #-1,2,3,5,6,7,8a /L | 90 0. 57
octahydro—napht | &4 xh—2-K
halen—-2-ol
Caryophyllene b
16 |32.73 oxide BT 89 0. 06
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17 | 34.45 Trans—longipino | o 4\ ey 93 0. 10
carveol

18 37.12 Benzyl benzoate | & () BRSHE 89 0.05

19 | 41.94 Hlexadecanoic kA 93 0.10
acid
(Z,7)-9, 12-0cta B ~ .

20 45. 92 decadienoic (E’Z) 9, 12- 1)\ — 90 0. 09
acid

21 | 46.05 Z;?ZtadecenOIC (2) -9~ )\ BiJas R 91 0. 09

2.3 MEHR

PRREE R (R4 Bon: HXHEANL, 7E 3 J0. 5 JCLLE AR A H 22 B s i PEAT RCR B AN
RERELA, OGS R, SR AT 10 G4 17 JCsUES A AR 2 P in 0. 5X 10 °
% TAALEM, MR, FUREGE. WE R FEFEEI. Rl s R s )E,
GROUHE, MR, HHPURUHER S TS “ e PSR & XS, BT
AETE WSS A m A BRI A, & 0.5-0.8X10 "%,

I 0.5X 10 % T F AL 35 M) h s R R A TP IR 4 1 R RCE 3 R VL RS LR
B 48 h BN BORIEA —E, BT A R8I & BORRE -

KA THEEEWMN 3 UL LM 5 TAEHK. 10 TTLEHM 17 TR BN M

FERTR IR (X10 °g) | TEWRE R
0 T UERMERL, HAEAL, ARE, UE
S 0.5 | MM, FAFHHM, AIERE, FIDE, szl
LO | MM, &M, WA TR, B R
5.0 | MSHAMNE HE, THIMA TR
0 BRI, FRERLE, AT
S 0.5 | FAFSGE, AN, WAAIE L, R, S
LO [ A, FAFM, WA, O R
5.0 | MHAMNEREE, MARH
0 TARBAL, HRAUEH, WA, BRI
10 e 0.5 | MM, FHFAURSGEE, WEEE, Eaan
Lo | WA, &OURSEE MEER, FEEREN, WhRE
.0 | M, FHAUTSGE, METE, FEFYNM, AN B
17 JCHEEE |0 TR, R, FARRMEE
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0.5 MM, FRESGE, WEFEE, EEREEEN, HUREIE

LO | R, EwAGE, MEFE, EEEENm, Rk
=

5.0 MREM, B

=
=
Tk
=
i}
_H
Hn}
H
i
&
e
5
&
at
s
i
Em
=

3 4

AHGHE 50°C, AHUHE S 35MPa, F4E 30Hz, 43rE5% T ) 10 MPa. ¥ 45 °C, LI IES
SMPa. JE 25°CIEH T HALEMBIGA Co. XM 505, TH AEMTEESE T EHEH. 4R T &
Bis AR RISy, AN 76.99% o EALH A AR EE R FE WA BN
FEEBMER, HRRRE, E& s ng.

S 30k -
(1] ExRAMZE G P EANRIONEZ 8 CGE—50) M. Jbnt: o Tl ik, 2005, 3-4.
(2] PhERE, XIEF. gHEFRFMM. s P EAKH R, 2004, 10,
(3] X, BRIFH, BRigHE. i C02 AU T 6 1) L 2RI SN A HUII GC/MS 3 # [T, Tk
FRME . 2003 (3): 34
(4] Jimn, Rt Bl B T IGA AR EIEENE T HAM T T HERM SR B %R
KEZEAR. 2003, 24(2): 171-172,
(5] W, By, sKICHE. IS CO2 ZMURIR MR MR RET]. Rl 5% A0, 2001, 9 (14):
8-9,
[6] REVERCHON E, MARRONE C. Supercritical extraction of clove bud essential oil: Isolation
and mathematical modeling[J]. Chem Eng Sci, 1997,52(20): 3421-3428 .
(7] skEEws. HIFAAAZEE M. bt A% Tl H R, 2000, 67-68.
(8] MY, sk S, SREE), HIlEF CO. A HUE I K M IE AT SEH A GC-MS 43 #r [T] A2z 4k,
2002, 21(4): 34-36.
(9] VFPat. R T ZH5FFERAM. Jbnt: 2 Dk, 2000, 68-120.
[10] k&4, SmtE. WEHBEREERM. A EREZEEARRZ M kL, 1996, 132-193,
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KRR T AR A R T
EF, I, RS, RAL, ek, REET

L R A A AR R a], Bl KX T A B K4l Kif 1355 5 430040

3. AL PR T PR FAEA G AL T, #dk g KRR TR AR A3 430051
FE: FUED KRR TR R, A2 EA F R KRMERIE G &R R RN 200
AR BN RN E K TERT GC/MS W AW 26 B 22 31 A RHAE RV ey 34T 70 AN 2, S
125t 43 Ry, P TE AR — AR E T 48 Aol B (0 1T 202 6, LR Bl A« S5 AR SRAL S (19. 47%);
TN MR (9.70%); FEEE (6.60%); VIR LHE (6.08%) %5,
R AT AR KR BRI GC/NS

Analysis of Volatile Composition in the Perfume of Rubus chingii

Hu Produced by Fermentation
Wang Ping(1), Wang Na(2), Yang Junpeng(2), Pang Denghong(1), Yu Shitao(2), Xiong Guoxi*(1,2)
1. Wuhan Huanghelou Flavors & Fragrances CO., LTD, Wuhan, 430040, China

2. Technology R&D Center of China Tobacco Hubei Industrial CO., LTD , Wuhan, 430051, China
Abstract: The Perfume of Rubus chingii Hu Produced by Fermentation has sweet fruit flavors. They were
extracted by simultaneous distillation and extraction equipment (SDE) and indentified by capillary GC/MS
method. The isolated 43 contents of constituents were determined by area normalization method. The main
volatile compositions were: Linalools (19.47%), Hexadecanoic acid, ethyl ester(9.70%),
2-Furancarboxaldehyde(6.60%), 9,12-Octadecadienoic acid, ethyl
Keywords: Perfume of Rubus chingii Hu, fermentation, volatile composition, GC /MS

BT R T B A e RS T (Rubus chingii Hu) T IRA IS, 5= THiL.
FEEE. DN BRVG. 22 YIPE. SUMNARMh . B PR E SRR, VRUCE. AHURAVE, "L
A . L HME, Tk, AT RSB FE OB A, 2 31 R
HERE T P TR AR R A 3 AUKSE . (H i THAE R MR D, R A )
(RIHE S SR A T L 25 T 2 FORT ST, R WA N TR EOR AT TR R R o 2R bk ™ S K 28 S 281 2
Bk 2 T 9 a5 A5 T B3 I R sy, 43 K 28 R 28 ANE T 4 7 B B4R U . A
A A0 R PR 2 1O T 2 1 R O™ R S W R B 48 78 4 T R R AR . A
R AN R, AP B RN 2 AR, SR A RN 288 A B AR GC/MS 40 # 178
T ERP IR RS, I RE R TR ot
1 MRS
1.1 #RL5EG

##EF (Rubus chingii Hu, WiL, sBURZRAHAD: HUEEY) &ML (HHL-019, A B
RERE . HAM EaUREAEYD; A, S8, SULE. MRk, KM . & FH (L
[ 2);

1.2 X&F{EHERX

BT (35[E Wheat on A7) ); SHP-080 HUTERAALESFRHT (LIRS 22 S BA FRA 7D s YX350Z
FLAZEV R KRS (i — FBy T S B 2 51 ); DELTA —320 pH v (%fi—t METTLER TOLELDO £ FR A ] );
AN Z8 P A B CIE TR R BN A A PR A )5 HH-6 FUBURAEIR KR (SR B G TR A ED;
PTHW AL EEHEE (R T THAES A PR ZA 7]): LR4000/G1 Jighs 728 kA% (f# [ Heidol ph ZAw]); SW - CJ %4
B TS RINZRSSFEARGIRATD; THZ - 8A BUHEIIE L (i M [E AL S5 PR A 7] ); TRACE
GCU1 tra-DSQ [T AR (o it i A (36 Thermo 2Aw]); PL602 — S MM R CRESE 0 . 0lg, Fi L MEkF
¥R 2 A,

2 ik
2.1 BEFREERIIHZ

W 52K 1 5 PILRBIEREG, I35 ARG Kl = B R Rh TR B RS A 0
(10g JRAER A WR+5g IERHEI)+10g S AL H+20g Bhifi+1000mL 2l 7K+20g BEfigky, pH 7.0, 0. IMPa
KB 20min) b, B THIRBE SR 37°C R 5FE 24~48h, WEEFEIF I AR TR T R IR 71 7R (20g
M2+ 10g AL R A R+5 IEREN+5g SULER+1000mL 4l7%7K, pH7.0, 0.07MPa KK 20 min) 1, 37 C
ISR 24~48 h, HRNEAIP R
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FEARRRLE 12 100 RGPl T 2 RS WRA), T 37°C R kW 5d. RIFER T
100°C/KEHE 15min CKIE ), 0. 8 m Tl FLIEME I IE | I8 T 75°C £ L'CHAIFLA B 0. 08 MPa £0. 01MPa
SN TR SRR |, 3B R
2.2 [ARTZETEAEEX

KRR T RKIEREL 25g TR [RI I 28 TR AS ke B — i 1) 500mL R B, A 250mL 72518K, H
P P P 2 S 1) 5 — i kA 25mL — SR 100 mL [RECESHE, FH 60°C KM, [N 25 A H
3he TETFHEABUR S /KBRIREN T4, 1L#, ihyE, JEMIRTEL InL, IR T GC/ MS 43H7.
2. 3 BERBRAH

GC/MS A3HT45 s (aitikE: HP-5MS (50mX 0. 25mmX 0. 25 b m) B4 FE; BEREELEE: 250°C; A4ridhte;
#/<: He, 1mL/min; JHEFER: 50°C (Imin) LL 5°C/ min J}3] 250°C (5min); fEAMERNLE: 270°C; &
TUE: EI Y8, WTReR:: 70eV; 5G] 50-650amu; {4 WILEY 3751 MINILAB 3 TR, F145
bR UE T R OSSR, fE Ay, IR s B — ko U A S B A B Ak
AT 2 B
LR GitHie
3.1 HEEREBS S

RT: 0.00 - 58.04 SM: 5G

34.95 NL:
100 5.61E6
1 TICF: MS
80+ 12.44 fupenzi
§ b 717
s 38.04
T 6ol 15.09
=1 _
Ke)
< ]
2 400 42.23
8 19.32
[0]
e ]
20 N‘h
] 27.93
b AL\, Uu_m il uAJMm L LMJL,JUL a4.71 51.56
0 L L e O O B B
0 5 10 15 20 25 30 35 40 45 50 55

Time (min)
K1 BRETEREBEFRE
28 GC/MS 2087, MBS THILE 1. 48] WILEY BEZERT MINILAB REZERHTRY R, JhahSrbrdt i AT

KICHR, e By, FEH A — ik e E A S B N 2 7 AR A B o i
AT A3 FPEER (GR 1. Hp SRR 4 B, A4 RaTERESEY), TR (2), L
JiRERE, AT R s RS 8 B, CAE 1IN L1, YWl L1, WyhiR g, 1+ /)\BR &g, (Z,7,7)-9, 12, 15—
1)\ Bt =IRIR LW, —ERRERR G, SRR TR e TR, AR TR T RS TR MRS B,
TR, KOs, LT HM A, WA, 1-FiE-9-1%, 2S5 6 Bl AFES KEMIGD-4-1%, o-
FATEE, 3—BUT JE-A-HE b1, AWEE. FORERE. 10-%- ¢ —FnyhlE.

R 1 BETENESYRERS TSR

RT Name chinese name Area %
1 5.67 2-Furancarboxaldehyde (CAS) Ui LS 6. 60
2 6. 35 Ethylbenzene L 1.43
3 6. 59 Benzene, 1, 4-dimethyl— (CAS) N R 3.71
4 7. 86 Benzene, methoxy— (CAS) [ERRLS 0. 60
2H-Pyran _
’ . - HEHR-2, 6, 6-—H
5 9.43 2-ethenyltetrahydro—2, 6, 6-trimethyl %@%—2H—”w”ﬁﬁ 0.49
~ (CAS)
10.0 . 9-HEERXIA[4. 2. 1] T
6 9-Oxabicyclo[4. 2. 1lnon—-7-en—3-one 1. 26
1 Y Y- T-4%-3-T
7 10.4 HERBOXIDE SECOND ISOMER T S A — R 0.39
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31
32

11.2

11.6

12. 4

12.9

13.2

13.3

13.8

14.5

14.6

14.7

15.0

15.2

15.3

15.5

16.1

16. 2

16.7

16. 8

17.0

17. 4

17.6

19.3

24.9

25.1

27.4

1, 8Cineole
Benzeneacetaldehyde (CAS)
LINALOOL OXIDE TRANS
LINALOOL OXIDE (2)
L-LINALOOL

Hotrienol

1-Hydroxy—1, 7-dimethyl-4—-isopropyl-
2, T-cyclodecadiene

Lilac aldehyde A

9, 12-0Octadecadienoic acid (Z,7)-,
methyl ester (CAS)

Lilac aldehyde A

Naphthalene, 1,2, 3, 4-tetrahydro—
(CAS)

Lilac aldehyde A
LINALOOL OXIDE (2)

LINALOOL OXIDE (2)

3-Cyclohexene—1-methanol,
4, 4, 4—trimethyl—-, (S)— (CAS)

1, 3-Cyclohexadiene—1-carboxaldehyde
, 2,6, 6-trimethyl— (CAS)
3-Cyclohexene—1-acetaldehyde,

a, 4—dimethyl— (CAS)
3-Cyclohexene—1-acetaldehyde
&4, 4-dimethyl- (CAS)

Bornylene

3, cis—(1, I-dimethylethyl)—4, cis—met
hoxycyclohexanol

trans—Geraniol

4-vinyl-2-methoxy—phenol

2 (4H) -Benzofuranone,

5,6, 7, Ta—tetrahydro—4, 4, Ta—trimethy
1-, (R)-
3-Cyclopentylpropionic acid,
heptadecyl ester
10-epi—¢—eudesmol

1, 8-4%&m 2%
KT
S5 R A )
FREREN) (2)
L-J5 filis
Jli S5 A
KB Af-D-4-18F
ETHE A
RIATE
R
IERERS
R A
FREREE) (2)
FREREEN) (2)

a 2y 7
FELLL AL

UK I

3BT He-4- A LR
Ci-1-1%
A
4= IR R 2- A 2K
1y

R B A i

33N IRHE AR LR
10-K- ¢ —Hm e

.45

.76

.27

.59

.80

.82

.48

.45

.38

.90

.97

.44

.50

.49

.09

. 16

.58

.90

.71

.32

.81

.50

.45

. 56
.62
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1

33 21;9 a-BISABOLOLOXIDE-B AL AR Y)-B 1. 00
28. 2 | S—7-a—4T B IR R AR
34 9 cis—Z-4-Bisabolene epoxide clsmed é%é}ﬂﬁjﬂﬂ 0.53
28.8 . . -
35 6 Baimuxinol AR 0. 38
32.2 1, 2-Benzenedicarboxylic acid, b T A e T
3 - ;. 1.32
36 6 bis (2-methylpropyl) ester (CAS) AR T 3
a7 34.1 1, 2-Benzenedicarboxylic acid, butyl A~ G T G T 131
6 2-methylpropyl ester
34. 2 N
38 6 Hexadecanoic acid (CAS) RWAY 0.76
34.9 . . I, “
39 c Hexadecanoic acid, ethyl ester (CAS) +IN L TE 9.70
37.1 =
40 1 PHYTOL ISOMER H SR I S M Ak 0. 69
Al 38.0 9, 12-0Octadecadienoic acid, ethyl W 2.6 6. 08
4 ester
49 38.1 9,12, 15-0Octadecatrienoic acid, ethyl (Z,7Z,7)-9, 12, 15—} )\ 483
5 ester, (Z,7,7)— (CAS) fE =GR L lE ’
43 385' 6 Octadecanoic acid, ethyl ester (CAS) + )\I& 4.5 0.79

A% sE 43 Bk d, IR 90%, 5 OB AR RN ER T R AL, R
WL TRR T S A A NR AN, FAREZ AN, FTTRERERY R, IK3] T 19%, F5 RN A
AACKRIN A, B, AR IEORTTR AR AT LLUIE K, M) O IR 78 21 A RS PR 7 XU
4 ik

DA 7 N s, SRAD T AE R I 46 A 3 7 AR, 1S B B A IR A AR, 4
DSV IE AT T AR DORHERS IO TR I, R [ I 228 P8 A5 BB A BB B AR SR I AT 1 K
WL T IO ARy, I I A 1 A R RERE SR TR 2 19%, I & AT R, Kk T
R T IV IER S, PR T RRRIL T AR08t

S CHR:
(1] %805, BRE T T REAMERT ST D], P E P ER2ERE, o E A ERNE B 25058 Frii 1 2%
fE83C, 2008.
(2] ZR4Edk, JigH, RAKBESE. B8RS iiE kbR (U], PP S5, 1997, 6(2) :56-57.
[3] MRAIN. BT REEIN T TR [J1, BRI, 2009, 36(4) :64-65.
(4] diR W, B4, 8RS B TR MBI GC-MS /0[], RitghaE, 2005, 17(4) : 9-10.
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T IREE R B RIS
XNEL R R R RREE
1. #ab o 00 LA A PRGN 8] HABRL s, b KX i FA X+ 7H9% 430051

2. R EEFAFAFA NG, #A B KR TF A BEH R 4L KE 1355 5 430040
FE: W BAYERPIRER . SHREEIRE . 0 LT ERT, SN T AE £ RIS 25 40U,
17 T BEARE A A BERE R D>, H2 0 AR, B2 A RS54 T PR
RHAATEAAY) (as by o) WERRHBZEMTEPERE S, 11— —SRFE—2—7 & (DPPH © iHRRSLK 4
RAEW]: WY, OIR SERTEEU) B L A b A A Wy 25 FAT TG Bk A b BE T, PP I R S s P v 1
SRR 1mg/mLTBHQ, 1L (il 4t ¢ s Phd i, 400 Img/mL TBHQ 1) 1.2 %, HW& T 2x 28
LR CBEA Iy A T a, b JHIFR 2050 0 RSSO 1.6 A1 11 A% . (il gl 2 W V.. UV
HINMR il BB A A i 8 IR AT A= ) e ]~ P ZK ARy, by T3-S BB 0 M S B el B R 76
PE TR B R R -
KT W L1 R W [ BRI

Studies on Reducing Free Radicals with 7erminalia Chebula

Extracts
Liu Xin(1), Zhu Wei(1,2), Zhou Xiang(1), Chen Sheng(1), Xiong Guo-xi*(1,2)
1. Technology R&D Center of China Tobacco Hubei Industrial CO., LTD , Wuhan, 430051, China

2. Wuhan Huanghelou Flavors & Fragrances CO., LTD, Wuhan, 430040, China
Abstract: Terminalia Chebula has obvious anti-AIDS, inhibit cancer, antibacterial and anti-oxidation, it
mainly used in food and pharmaceutical fields. The infection of Terminalia Chebula in Cigarette Smoke and
its applications in cigarettes were rarely reported, and the extracts of Terminalia Chebula mainly
components is unknown. In this experiment the free-radical-scavenging activity of different groups from
Terminalia Chebula were researched. The results showed that all extracts of Terminalia Chebula and three
chromatographically purified components had strong DPPH- scavenging effects. The methanol extract in
Img/mL showed that it had better free-radical-scavenging activity than that of TBHQ and its
chromatographically purified component C showed the strongest activity among all samples. Its activity was a
little stronger than that of tea polyphenol, as 1.2 folds of TBHQ’s. The activities of two chromatographically
purified components from ethyl acetate extract were 1.6 and 1.1 folds as the original respectively. By color
test, UV and HINMR all of the purified components were confirmed to be the derivatives of
myrobalani-tannin  or  their hydrolyzed segments. The extracts of Terminalia Chebula
asfree-radical-scavenging of tobacco provided an effective theoretical basis.
key words: Terminalia Chebula, DPPH,Myrobalani-Tannin,Free Radicals Scavenging

T RAT SR AV e TR 4 SR B, BN A B S v BB LA ) A e R S 0,
L5 DNA &5 A5l g o A i 7= AR 580 s L R) 82 B P A2 vl o A pA) S8ty AR A K i P o e i K ) At
FEEE, WA Ot ARt (e, WSS M. AR, S RatE e R A S EE
TSI KRBT E . R, TR H S ROE I RAR IS BR AN 000, X 1 BRI
W ) G 5 B oy R o W R R 78 (Terminalia Chebula) [JHSE, JRF=EN.
AL, EVER. SMSA RO <GP0 EIL “BRIRIE . IR, . Wm. N
25k . HPENRIGRN, 0 AT W AP R « FIHEE R . IESER S R
2905 30~40% ", T T8 LA RIFIPUELTRE™ ™ o 1778 B2 25 Ko IR Faa A0 7 T i 9t i 22,
TR B AR TR 1 b B S R B Y, H2 Ak, AR AN o A SOOI - )
BTG alilk, R BN . UV R HNMR R o A A i 5 1 el 366 A e A0 o o B i 2R R A
A B T KR A TR A MR B B BRI U T A R B AR
1 LR MRS 7k
1.1 FPEHRNA )

W W2 DPPH « T Sigma-Aldrich A HAR h E =0 dral .
1.2 EEAES

721 AN WA NOGETE: ZF-C = %A tihs TGL-18C ik & B0 HL; HG101-1B HLHAEY
K45 : 2110 Fraction collector & /.CaylVE 25
1.3 S5 57k
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1.3.1 Wi BR 1 E 9 P i 20 R S 40 29

200g 1Ry OB 40 HD DR EERRSE X (BELE 1:6), RRK 2h, B IFIER, KRG 2R
R, BREMHOROEEZRER, FEURMERA 2T, ME, SR HRRARE,
1.3.2 Wk RS

MR = SAL BRI R IE-IR IR . WA PR -BE IR . AR RV . o 25 55 W (R 50 9]
SR AT L 32 2l
1.3.3 DPPH-A T P R R 50 [ 10]

BB 5 LA B AR 2 2 Wy AT TBHQ( LA S A 7510 73 BIBC 1 5 AN BEBR .
¥ DPPH HH #5651 40 AL AR 1 X 10-4mol/L ¥R 7 40« HX 2mL AN [P 5 A s v 2 il in N 21
2mL AHXS MY (1) DPPH ¥ 25, SR 4mL, $#£4), 25°CARE 30min, T 517nm M EEE (A FE&D
(LA 2mL AR +2mL X R A E ). 2mL AHN %A E] 2mLDPPH 3 H 25 FU R, e 225 1
Hefli (A ZE) (BL4mL W45 7 ).

TEAHRIRAR N WHE (%) = (AFFA-AFEND /A 2 X 100%
1.3.4 LR B8R EELL A (1 ik 4lith

I3 BN L8 LR R ALy AT RERCAE AT, N LR LBE ALy 1 (0 i 4h 41 5 a KN by FHEE 4L 501551
a1 4y c.
1.3.5 (RS ali gl o 1 45 40 % e

fay b Al e YR T BRI A (UV) FIZREILYRYE (HINMR) HHT450) % 5E .
2. Rt
2.1 WRERE R

$% 1.3.1 TR 1L, IR G/ L1325 7050 40.8%F11 4.18% .
2.2 WEEF 208 LB I 035 1 R i
2.2.1 B IR

PR oy BRI &5 R R 1.

x1 WA EBERBER

e T i i AT it
ek @ég@“ Em%W@H PEE a3 W e

KRR

LEBLE wlEwE - ST RN UG eI N
e
om REEE - st U RO W

e 7 RORE AR 2P,
2.2.2 DPPH « i i i

KA 1.3.3 (J78EE AN R EE NI AR, R IImHIZ, g5 2 s, FFefil iz i
2K

WS M2 I (1) TBHQ Al H EE2H 23 (W4 e imy,  AHBEIAR B TH R BB AR AN R, B
H SRS BR R B BOCR AR . (2) RZWMH LR O 5> 5 ETRIR, R ILETE S WL
IEWRR, (HORR OERA SRR A BHIERTE S T2 2 M.

R 2 AFEFERSBRE T HMHEIRR

0. 2mg/mL 0. 4mg/mL 0. 6mg/mL 0. 8Smg/mL 1. Omg/mL

R Wy 13. 04 17. 39 39.13 73.91 82.61
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TBHQ 47.90 58. 33 66. 17 70. 80 75. 00
LR LR 4y 0. 47 11.63 16. 22 41. 86 53.49
FA B 2H 4y 43. 24 70. 27 67.58 75. 68 78. 38
100 L.
—&—TBHQ
80 _— LR LA 5y
© FHREZH
%60
£
A
; 40
0
20
O 1
0.2 0.4 0.8 1

2.3 LR LEEAT AL 73 i) (il a4k

0.6
W% (mg/ml)

5 1.3.5 AR5, 4R LB R0 H LI 38 AN R RR R (i et o, Ui & 22, E—
Wt CIR LSRN BESHATRERCAE ENT . A JENT Sl R b SR 2 0 AT AR — Sk W (B R B, e 1S
Ay N a2 5y R 0 2.689g AT 0.026g, H FIEESN e 45 %) S0mL 5, WER N 53.79g/L Hil
0.52g/L, 53l 4 M FE a fil b FIEEA 7> ik alifb 5 5 0.385g, HHIREE 2 S0mL, LIk EA 7.04g/1, fir

% NFE co

2.4 =AM TRATRE S R B A A DA Ak 2 1 o) S RS E

2.4.1 Sayketie

JEAUZMTAN o —ZEWREX i aidl 4 a, b, ¢ B, LR 3 FE 2 k.

#£3 Aigsidf g a, b, c KEARKBHE

FeCl, ] 7 P Bt 1R
a PR —
b £ SE! -
c e —

VT PR I PR

TR EF 1 a—%% M
pAREZ AN ESARZS

S RANEN EAR PRGN/
ﬁ%gé,%ﬁﬁ S5 T (6 3R

e =7 RoR RO RNV R
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B 2 ke o IR aR)Z HTEE
He HP AR L 2, 3, 4 0530R: =GB, A B-RIR. AR BRI AR AN
IUETRLER R/

STGAREHTLE BAW I 6% VK 2R H R IF, HF/ESEAMT 254nm FALSE, H B g R 4:
x4 FRRENEBALER

FEW 77 a b .
BAW 1 b2 Rf 0.65, KW, 254K Rf 0.66, it Rf 0.42, HEBEED
6 % fitk g Rf 0.43, R4 Rf 0.42, (s Rf 0.12, JRZHEEEE

CEEER 5,6 Mg L, nTLIEWTFE a JE K T RS LT, 2N RSIR S A0 2K — I L PR L
TE RS FRREIOR —lE; b A4aA 0T, BT AR S m R T = SR R A B A
f, ERFRIEE BRI IO G, AR CLk-I Bd s, IR IR AL B L AR (T A e 1Y
PREMTAELAMT 254nm R UEL R4 (6[11], 7 BAW (1) AT 6% (RS e AT 11 REAE 2700 0.42 1
0.12, XS5HIAFERIREGAE LMD T 26 LU ACEIE DL BAW HREIFFIM LA (RO KA,
T 6% HIBE R A i TF A, e RE A BE 4> 7 PR IESE (0 N 508 it R % MR R R, e il 45 M ok 1
B, 2, 3, 4, 6-1.-O-FK5Hk- B -D-Rk s 78] 24 4k
2. 4.2 2Hh(UV) FIAZ Rk (NMR) 45 #4020z 45

RSN S, a FER UV (MeOH) FU3E: 219nm. 202.5nm. 275nm,b ¥ UV (MeOH) [f]
Pelg: 200nm. 220nm, c FEF) UV (MeOHD [#)#i%:274nm, 205nm. 222.5nm. HRHEZHICER “ 01
o B KRR T A S e TR R, a RE T LD IRR R AR R R, ] ORI S BT R R . b
FEFI ¢ FEIIR MRS AT 108, (H b Al ¢ 10O RN RSN LA 7R (FRRE, 45 %GR
i CUHLEEED 2 B, AR 7 RS BE ) — D, A TR R (1 AR A B 7 B IR K e o AL
b il ¢ [RAEMI &5+ WL 3 FIEl 4.
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oH oH
[1]
[ 4] OH
[ 4]
N,
CH q oH
OH
K3 IEREEEHEN b A g5 K4 ZEEEEHERN c A4
2. 4.3 ZAMOEE SRR S AT DPPH » v 4 ) Ao n 25
XEE a, b, c WEPERIINE 25 A T3 5 Ll 2k s T K 5.
K5 B a, b, c ZFWE FRHIEER
0. 2mg/mL 0. 4mg/mL 0. 6mg/mL 0. 8mg/mL 1. Omg/mL
KL 13.04 17.39 39.13 73.91 82. 61
TBHQ 47.9 58. 33 66. 17 70. 80 75.00
a 42.6 60. 00 72. 50 86. 00 74. 00
b 17.8 21.4 27.0 40. 7 59. 1
c 44 54.7 67.5 76 86. 49
100 —— KL
—8— TBHQ
? a
2 b
—¥—0 .

0.8 1

i Gd

K5 B EOREAIA 7 AL R 2 . TBHQ X DPPHe FRFi il ok

R EIRR], 2045 a, b, ¢ FERIERR DPPHe H thE:AIBCRA T WIS, a, b FEAYEAIIHIR
TP A ILFTAE IR SRR I 1.6 50 1.1 4%, o A A5 0 FEBAE PRI SR VI 1.1 £
FerpIE ERBOR U1 ¢ FEEL R Z LSS, [ TBHQ 1 1.2 1o
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3 HwERE

U7 RSN O CBE S, W ER B H A A 2 ACR, WA 2R av by ¢ Fil
RANHNA T3 5390 A SEFTAESE VIR 1.6+ 11 AT 11 A%, 2SR T AL T SR S T w5 2
e/l
B AR T T AR SR S K R RE T T, TP RSB T IR A d 3 (10 22 7S M ISR X A A JE 1% 1€
TRRWHH 22518 . H AT PUR AN B B AR T N IOBF U 52 RTE, AERAR FA RS
IR B AR IR b, RARPUAA A 32 bk o ARSEI X U7 HEAT SR UM (3l 24k, JF ML A 45
FARE: CRED MIERR B RS EIREE (DPPH-E) 3RS, JFHSRAN. REERS T B e
T OIELCA  AEi, SR Bon I RIS H AT 32 O ok 2 WS BRBE A 2, 2 Hh
PR AR B BTG ER A, BT SRR, A0 T AR R 55 AR T B i B s BR AR
T AR B HR A

S 3CHR:
(1] ek, @rfh%e. M A SR R fE 3. b B2 A& (], 2007, 27 (1): 97-98.
(2] T, XUZEPE, TR 7 R KAEPH T g M 5 e . E 2GR 254 ],
2001. 32(3) :91-93.
(3] sk b, MBI, W FAL2A o S 2B PR A, SLBH 25 R R #2430 [J], 2001, 6-18.
(4] #zeith, JEGE. WFHrE A RIarse. HEmAE L], 1998 .23 (3): 43-45.
(5] ¥, M. PP ER WIS, &A% ], 2000.21 (2): 9-10.
(6] T, XZERE, KRETVEE. W2 omAEss. FEZRICEFR 2001, 32(3) 1193-196.
(7] B, 0roe, 2. U3l AR A A B IS B T, AR [T, 2007, (3):
41-43.
(8] DIEAE, BB, YOIV, B iB5%. 11 2 Wns MRab MEE A 3t RSN S E 9T L], = R
R EEST], 2009, 18 (1): 51-54.
(9] FBgkAl. Thmetkarsh (5B . dbat: P ER T H . 1999. 9.
[10] fea%. DA PN, Kidt: REREFEAR R, 1986. 9.
(11] FEl. 4 PrEpEi e br s s T, i s Tk mEJ], 2001(27)5:28-31.
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AR B £F HHL-1 2028 5 iR S 45 6 B TRR &
B ARG )

AL, EHFC, R, AW, REE" s

1 KR E A AAA A E), #abl KR T R B X 4L K 1355 % 430040

4. AL R T AL A PR AE N B HARAL S, A KR X A3 430051
FHEL: ASCRIFTRRINEE R, HHL-1 SCEE A, il R, IR T B P e . 492
— Pl AR 24, 67%. BN 1.2953+0.010 (201C) g/em’s FGMEA 1.457340.020 (20°C). FR{H
4962.55£0.5 (20°C) HIRFEAMNRETT . &R IITEREY], —ILEh 26 P E sy, Hbf 5
PR 1 IR B WA S R G B Uk gy, e 2- (- FE-2-mme ) —nitng gl 1)
(58. 234g/Kg)~ Mt i (0.129 g/Kg) Hif 4 (0. 152 g/Kg)+ PI5EME (0. 239 g/Keg)+ flifigE (0. 154
g/Kg)o BHIVARAIRN], Rt (R TR INE S 0. 05%, JUHEHIN ML sk, HAEEMT H
F IR . TR RIEIVEH o
BRI BUIERE HHL- 1 R IR S or o
Burley tobacco extractum made from Burley tobacco extract with

Saccharomyces cerevisiae HHL-1 and applicated in cigarette
PANG Deng-hong(1), WANG Na (2), WANG Ping(1), ZHOU Xiang(2) ,XIONG Guo-xi* (1, 2)
1.  Wuhan Huanghelou Flavors & Fragrances CO., LTD, Wuhan, 430040, China

2. Technology R&D Center of China Tobacco Hubei Industrial CO., LTD , Wuhan, 430051, China
Abstruct:The paper is about the technique of how to research and develop a characteristic burley tobacco
extractum and the effect of the extractum applicated in the cigarette. This characteristic extractum is that the
yield is 24.67%,the density is 1.2953+0.010(20°C )g/em’, the refractive is 1.4573+0.020(20°C ), the acid value
is 62.55+0.5 (20°C ) ,The result of GC-MS analysis shows there are 26 odours in all,and five of these are the
main aromas applicated in cigr-atte, which are
2-(1-methyl-2-pyrrolidinyl)-Pyridine(58.234g/Kg), NORSOLANADIONE(0.129g/Kg),
NEOPHYTADIENE(0.152 g/Kg), Tetradecanoic acid(0.239 g/Kg) and Octadecanoicac-id(0.154 g/Kg). The
result of smoking analysis of this extractum indicated that it largely improvs the cigarette quality ,such as the
perfume of smoke-like and strength of cigarette were improved, besides,the state of smoke was very softy,
when the extract was addig to the cigarette by 0.05%.
Keywords: Saccharomyces cerevisiae HHL-1, Characteristic burley tobacco extractum,Component analysis

WM R B BRI SHR 73, BRI B A TR B AR SR BT L
Mgk, 2T IR AR B ERARUNE SR A B R IR TREEOR . — B0, Y
ATV R IR RHTE G R, RIS & RS &R T LLAE [A) T AR B RG BRL
DI I AR BT RRIRERG R, W RARERG AR AR - 32 it T — DB i . Hr, k)
R I 45 C R P SR 08 FH RS R T A X0t . Demain 251 FH A W0 & T 22 3RS0
PR RIRAG A, 25 PR 0 PR A 4 e sh % M PFH 7, AR B R P E A B A
LUACT, B R 7 R R R A A T AT AR

P MR T A 3 FH ORISR AR ™, R 7 PR 1 i, 4R iy i
P . WK, O TN, BRI IE . Bk, 2h3k, WRORSGHE, ROURETE, MRS
e AR AR EOAR R (. JRE ARSI, A A A K, R R TR
FUEE, B, B E B E R

e iV e il N SRS € e K LU N BTN o i AR b e e A 6 L N T = VP b=
FE KRG, T U R TR AME RS SR AL

ATOR R IEEBCARTIN AR AL B, ks IR B o B e b, R L E R
BHRFOE N, DT R Flg e A oh 200 Rk A4
1 SERAPRENJ5 i
L 1 sERAORL A A%
SEE AR

R RERE HHL-1 O [ R 2 (i bty CCTCONO:M209272), PR GRS D, 2- (1-F
BE-2-MERE L) —mbmE. B N, BT . SRR, BEARTR ((Aaal, SIGMA).
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1.1.2 {3

TRACE GC Ultra-DSQII B4k Y (GEEFERIHAFRA7]), TRACE GC Ultra (GEEFIHRHA
{E/NCIDS
1.2 S
1. 2. 1 BB e RE A3 A B R 6 45 62 B R AR B P 6148 7 vk

TP RE AL B P R R A o R B (A48 T 2 1, 3o, [l ke 1. 6, K%
SNy ZIRTSINE N 0. 02%, HZATHERIE K 1. 0%, FRWRERERHE RN 1. 0%, KREHLE A 25°C, K
NSNS

BRI A B e »| [EIFLIREL » AHL T3 » HIA 1mol/L ZEEYEH
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Figure 1 The craft of burley tobacco extractum made from burley tobacco extract with
Saccharomyces cerevisiae

1. 2. 2 EHERD 24T
1.2.2. 1 A ZRAEACER

PR TR B AT RN ZBAR I, AN G, ) S P RE A DO A TC/K R RN,
TEEFERAA R 1 ml, RGBT T GC-MS 28T W RTA A H A A T bR IR B R 7o 106], K
FHADS 58 B v M S B o 1 5 o
1.2.2.2 KRS

GC/MS &4t taiAt: HP-5MS (50m X 0. 25mmX< 0. 25 u m) BN FE; FEREELEE: 250°C; ANMIERE; 2%
: He, 1ml/min; FHEFEFE: M 50°C (Imin) LL6°C/ min FF31 250°C (5min); fE4mZkibifE: 235°C; &
TUR: ET U, HReR: 70eV; FIGTEM: 50-650amu; {41 WILEY A1 MINILAB 3 ZEHEATHY 2R

1. 2.3 O AMERE EEEE RS E BT
SE RO A SRR FE W KR 5 B R T (2— (L-FE-2-mEE L)~k B — i

Bk . WERERE . MARES), RN bRy th gk e /. B bnken, B AR IER 1720 1 G4
EFE, 2004), [FICE K 100%, %M FRFATIHH:

A .
M, = ;
AS-F’-A4S
Kb U—i PRI TR M— AR TR A—1 PRI TR s A— AR TR . F=i1 /
Ay F=M/ As F/=F /Fs F—i PRI IRIER T F—AWARIR AR IE R T F —HRHRIE
SRR
1.2.3.1 TYEMLRHIH1& SR R

A i), B8 hrRe s (2— (1-FREE-2-RbmeEde) —ubue . FRin M. Bk . A5
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MR BEARIRD BCHpk 5 NAFIREERGYIIARIEARL A5 10 nl brAEREPIIA 1 ml (4 mg/mL) LK
LBE (bR 0B J30RERT GC 20T, IS SARAE 5 A BRIUEE TR S A A R B A TR0 4, AT
SRS TR LTI RS AT KRB AENETERIN, % ARG R ELAE 0. 998670, 9997 2 [H], KW
A R AT

1.2.3.2 SO &M

k. 199091N-133 innowax (30 mX0.25 mm i.d. X0.25 wm d.f.) BEF; &< N2; K
. 1. Onﬂ/mln HFEOREE: 230°Cs #EFES: 1 w1 B0 A WEee; Ailgs (FID) dAE: 280°C;
iy , 40 mL/min; 2%, 450 mL/min; FHEFE: BGERE 50°C, £R%F 1 min, 10°C/min F+3 235°C,
G%Tq-ZO mine
1. 2.4 ¥ BINERE KPR VPO

HERFIPRHL 0. 04g. 0. 2g F1 0. 4g Rt IR B *EZ%W,/“Wﬂﬁ&16mﬂhaﬁ,ﬂﬂ%%%%
MBEIWENE T 40g FonA MZE GRICEIH) D, ZEAELE, WOl DA, KA s, rEst
iR 60°CHE 0. 5h, FTHHZS VPP R
2 g
2.1 FEOMEREF=MSH

PR 1201 T MR AR B0 IE SR 1, =520 24. 67%, % BE0 1. 2453
+0.010 (20°C) g/cm3, HTEAE N 1. 457340.020 (20°C), FR{H A 62.554+0.5 (20°C).

R 1 FEAMERE”HRESH

Table 1 The product quanlity parameter of the characteristic burley tobacco extractum

/R ) B (g/en’) It MR f
+
24. 67% 1.295340.010 (20C) 1'4573:E?5020 20 60.5540.5 (20C)
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= .
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Figure 2 TIC of characteristic burley tobacco extractum
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Table 2 The GC MS analisis result of characteristic burley tobacco extractum

R 2 HOEAMERESIRSIER

AT
¥ B N , N o
¥ E i 4 e g
5 I B
(%)
10. 2 2H-Pyrrol-2-one, 1, 5- =& -1-F2¢-2H-nt
1 4 1, 5-dihydro—1-methyl- % —2— M 72.96 0.1
2 1%;8 Benzeneacetic acid K% 67.93 0.24
. o ot B
3 13.6 Pyridine, N 2- (1-F4 zﬁutm%) 97 81 8558
7 2-(1-methyl-2-pyrrolidinyl) - HEE e
Pyridine N
4.8 . oondme 3-(3, 4~ -2 0E
4 9 3-(3,4 dlhydr%_?H pyrrol-5-yl $5) ik 79.77 0.31
15.5 IS
5 g NORSOLANADIONE B2t — 87.11 0.25
16.5 y . y m -
6 5 2,3 -Dipyridyl 2, 3"~k mE 63.30 0.52
18.9 .. o
7 o Cotinine k=S 89.60 0.37
19.6 . . Y
8 4 Tetradecanoic acid R 78.36 0.12
9 20.0 2-ethenyl—4, 5-(methylenedioxy 2-Z.3&—4, 5—kK 4Kt 88.56 130
3 )benzaldehyde — K FH i ’ )
10 20.5 1l-acetyl-2-pyridinyl-2, 3,4, 5- 1= L A2k g 9247 0,29
5 tetrahydropyrrole -2, 3, 4, 5-PUA I ’ '
11 20(; 7 NEOPHYTADIENE B M 83.42 0.32
19 21.0 1,ZTBenzenedlcarboxyllc acid, 1,2—2KAAQHEQEE (2-HW 85 49 0.18
3 bis (2-methylpropyl) ester F) Mg
. -(2- imi - (2-FFL i) A —
'3 21.6 N-(2-Hydroxyheptyl)phthalimid N-(2 ﬁl;tfﬁj;zZ:z 19.65  0.40
8 e FH R V. 2,
22.2 . . NI,
14 g Hexadecanoic acid AR TR 80.00 0.91
15 2%'7 ISOCHIAPIN B S 82.34 0.10
23.4 . —
16 A 1-Heptatriacotanol 1=+l 73.36  0.17
- 4,8,13*Cycli;i;iiéecatrlenefl 1,5, 9-—= Fik-12- (1-F
; ’ ’ ) - - j . .
17 1,5, 9-trimethyl-12- (1-methyle )4, 8, 13~H+|)_I]ﬁﬁ 78.98 0.6
L3
thyl) -
23.9 6,9, 12, 15-Docosatetraenoic 6,9, 12, 15—+ VUhinis
18 L 77.40 0.10
5 acid, methyl ester 1 A i
24. .
19 90 1-Heptatriacotanol 1R A e 72.60 0.28
20 24.3 9, 12-0Octadecadienoic acid [
o . 9, 12-TH KR 86.19  0.13
24.3 9, 12, 15-0Octadecatrienoic .
22 < id e 9, 12, 15- R iR 7166 0.31
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24.6

23 c Octadecanoic acid il 77.34  0.28
4 13— 1 i -1 .
- , 8, 13-Cyc ?;iiiifecatrlene 1,5, 9-= FidE—12— (1%
24 . C X W) -4, 8, 13- PUfk  78.34  2..08
3 1,5, 9-trimethyl-12-(1-methyle ] o
-1, 3- 17
thyl) -
26.9 l-acetyl-2-pyridinyl-2, 3,4, 5- 1- LB -2-nk g
25 7 tetrahydropyrrole -2, 3, 4, 5-PUE % 81.39 0.4
Phenol
27.5 R 7 . 2,2 - HHE[6-(1, 1-
26 8 2,2 -methylenebis[6-(1, 1-dime R ) A R 97.98 1.20

thylethyl)-4-methyl-

M 2 PTLLRAR e, —JEHE 26 B Uiy, BHE 1, 5- S 1- 201t —2-fi . K LR 2- (1-
FIE-2-IEmE KD ke BT Bt Wi Bl M. 1-ARime, WO, miflRmss. Hrh 2- (-
2N RERE) —NERE & b i, LR 85. 58%. XA TR AT A I & U iy 2- (1-HigE—2-
MEmERE) e e T, B e . WESER. BIRRAE.

WEmE S HAT A SE 2 BRI P AR 5 P A IR Y. BRI K5 AN, H
XA SR R AR, RO AT EATIROR I & SOREEE, W LA AT R] s oiE, SRR A KUK, $
AT 1 it U e XA o

Bt WA B B S B 0, AR A E R A VR o BRI R BRI BE R T A 5,
IR I L BAT A A o

PEIEIR . AR IR S KRB AR SR MR b TR A2 o) o Horh N SO I B AR, A
BRI, WRIREH, RERINAR S AR R IR, SRR, Ty AR, SR,
IXLCTREM I T LARRE “ RO RIBNE, RAGERIR” PP A R
2.2 FEAMBERE ETZBE LT BEEMMT

AR O R A M R RO R, R 1 2. 3 TR, AREREA IS
Fiv FRHREL, LeEElmnsR 3, B &R S =k 4.

R 3 MERERMBIZIET R, AXRE. SMEE

Table 3 linear eqations, correlation coefficent and linearity range of the standard sample

FrAE) 2k TR MKRE (R P75 (ng/Kg)
2 (I_Eﬁgé_%;HwEE Y=10. 0312X+0. 0028 0.9995 0. 054™28. 502

) —nigng

B i — il Y=0. 8951X-0. 012 0. 9994 0.095™4. 996

Wik IR Y=1. 523X-0. 0017 0.9993 0.010™1. 482

Sk Y=2. 9245-0. 0025 0. 9986 0.01173. 551

filfl TG R Y=12. 474X-0. 8015 0.9997 0.13172.532

R4 HRPEYTRNEER

Table 4 The aroma content of the sample

Yoy FEf &/ (mg/Kg)
2— (1-FJE-2-nbme 55D —nibme 58. 234

R 50— 1 0. 129

P ) 0. 152

W 5 5E R 0. 239

fill JIG 1R 0. 154

2. 3 FF e F R E B AT BB IM1EH
FERE 1. 2.4 JPiER R SR S, PP SRR SRIE S TSR E A SRR AR . 55 0T AR
b, HPPHrel R ansk 5:
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£ 5 ARFFE B RIERE S INEX 0 &R &0
Table 5 The effect of different characteristic burley tobacco extractum concentration on
sense—smoking of tobacco extract

ﬁ%%mgmma FURIE 1B AIE At e
0. 01% i;‘éﬁf A k%m%gé A
0. 05% B TASAE, I%W%jﬁ? , A4
0. 10% S I x%«wﬂ%g T

M 5 B, R R BAEE A A N 0. 05%, XM s T m, HAEE I A
AR B IA BEAN AN 40 R A
3 ik

AR TAE R IR AR AR TR A i, &S Rr e AR, R T =S PR
24. 67%. 2SN 1. 2953+0. 010 (20°C) g/em’s FEAE A 1. 457340. 020 (20°C). BR{E A 62.55+0.5 (20
Cho MR BEHIITEIN M, iREKH], —HEwl 26 M=y, B4 1, 5- =& -1-Fg-2H-t
M2, KPR 2— (I-FIE-2-mme ) —nbne el T FEAT M. HriE M. I-ARAEEE . AR
MENEIRSE . Horh 2— (1-FIBE-2-Mbme ) —mbne & iy, i) 85. 58%. X HH i U A A I &
AWt 2- (-HISE-2-mbme ) —ubng el 1Oy Bl Brii . WO, RS It e
26 Py, AT 5 iR SIS T ) OGBS Sy e TR, 2- (1-HISE-2-mkne
O -nteme el T Bbh i3 5o HTAE 0 A S g R A IR R 1Y% 5243 1) 4 58. 234g/Kg+ 0. 129 g/Kg
0.152 g/Kg. 0.239 g/Kg M1 0. 154 g/Kg. HHHPFRLEHRI, Frta AR B INEA 0. 05%H, X4
TPt IR R, AR A AT N 2 . S oA FE AR RO, AR T TR () h A
T R, AIE— SIS G U XUk R P BRI T B A3

S 30k -
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FE IR I CO, R BMFEBAEF It NI 5T
* AL AR R B, YR
1. #ab o 48 T Ak Ay FRGTAE A 8] FABEA 8, #ab g RO R A X+ A% 430051
2. AR FEBAAFTEAA B8], Habl KX H A HH X 4D KE 1355 5 430040
FE Y IFR B R A L, R T IG5 CO2 AMA R MMM TS, 1 GC/MS 438t T # K& H
R R AT R Ry, R FE R I BEAT T BN &k . 45 RE W] ORI CO2 A H
FIRAL T 240 Ky ABURTE 45°C. 26BUK /) 35Mpa. #<HUNA] 2h, CO2 W& 20L/ h, Z» &%k
8Mpa, ZFBIEWE 35°C. @QF B RIMILL E M 42 Py, FEARIMITE . BHEm. O,
MR, B-&AUG AT EHm . TSNSy . @BMHINE VS LW, B R M N5
RO I B SR U, SRTHIARIN ARREEE, RERR e S IR .
KRR BT CO2 AW NGRS/ BUE; &R BRI
Research on Supercritical Fluid CO, Extraction of

Herba Moslae and its application in tobacco
HUANG Long(1), ZHU Wei(1,2) ,WU Zhao(2), RONG Lin*(1)
1. Technology R&D Center of China Tobacco Hubei Industrial CO., LTD , Wuhan, 430051, China
2. Wuhan Huanghelou Flavors & Fragrances CO., LTD, Wuhan, 430040, China

Abstract: In order to develop a new natural cigarette flavor, Herba Moslae was extracted with super critical
CO2. The extract was analyzed by GC /MS and applied in cigarette as a flavor. The research results showed
that: 1) The optimum extraction conditions were: extraction temperature 45°C, extraction pressure 35Mpa,
flow rate of CO2 20L/h, extraction time 2h, separation temperature 35°C, separation pressure 8Mpa. 2) 42
components in the extract were identified by GC/MS, and the contents of Carvacrol, Thymol, Myristaldehyde,
oleic acid, pB-farnesene, Methyleugenol and Palmitic acid were relatively high. 3) The offensive odor of
cigarette smoke was obviously lowered, tobacco aroma, smoke smoothness and after-taste of cigarette were
improved by the addition of the extract.

Keywords: Herba Moslae ,supercritical fluid CO2 extraction ,gas chromatography/mass, spectrometry ,flavor
components ,cigarette flavoring

TN B EEHEY) A 7 7% Molsa chinensis Maxim.5({1. 7 3% Molsa chinensis ‘Jiangxiangru’[)--J5
BEAr. WUEIFR CERFET, GEIAF CVLETET. M. fuR, . B, BRIMRE . Aib AR
WA MBS, BIERA, KWL, R, AMEAFR [1]. &FHREEDIREA 33 Fh,
15 NP J 5 ANBRI2], Ko KEAE A, PR EZ MR .

B BIAE By 2 — A HE R, 2005 ERR (R N RERIE 2500 (—30) WRE T F 35k &
HME R (1] AREFERMAEE 25 MR 12 [3-8]. #BIE S CO2 FEL AT A &
fi6s 8 m . MR AR T 50 A A I B O3 G5 R AN R A R S5 R, DR L AE SR B, FH B B2
[9]e A 23 K T R I ZE T AR A 1) B 25 15 st o T A 10],  HER AT I 5 CO2 ZEH 132
T T R IR N B 14500 7 THT (PRI MG oA ARG ok R R B I AR FH Rl 5, BIE T I 9 CO2
WA BRI A T2, KM GC/MS i T EFER M S, FEHAT TN R%8
1. SEEIRS
1. 1158

HL-10+3-50- 1T A ZHIlE F¢ CO2 2B (HUMAEEIN A R A ] ); TRACE GC Ultra-DSQ I UAH
o ut/ S I BoAT A ShidE A4 (3 B Thermo 22 ] )5 BP221S 40 H7 K1, J&i 0.1mg, (£ [E Sartorius
NCIDR
L. 2 R 5G]

Frdg: WHRDOTM A, F=Husdl, a2 b b 25 % 0 B = %00 0 B TE R A 7
7 Molsa chinensis Maxim. ¥ g 1387y CO2 CGRRBUANEREERT, 401 99.99%); Jo/K LB (riél,
s e 254 M iR A A FD s A2 RGBT .

1.3 FHENBIEFR Co. ZH

AN 45°C VT, i, I 40 Hif. HEFFRRE NI CO2 WA, WATEIEA
L
1. 4 FHEHERMBS ) GC/MS 417

{634 DB-5ms (30mx0.25mm i.d.x0.25um d.£)BAEFE; HEFECEEE: 250°C; THERF: &ih
FEIR 40°C, fRFF 1min, 5°C/min FHELA 150°C, fR%F Imin, 10°C/min FHEZS 250°C, fR¥F 10min; 2K
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K: He, W 1.0mL /min; HEFER: 0.5uL, 209tk 50: 15 FrifdeOimsE: 250 'C; W& : EI;
B AER: 70eV: B PV 230°C; FiEFIEHE: 30~550 amu.
KA Wiley F Nist W5 R ZR . A LB REfARAT LA K 256k it AR e SCRE A T o v, AR A —fh ik e &
1.5 FEERMESES M INERE

AR E 22°C £ TC RNV 60% 2% T 17 48h & I8 FUMH 22 454 Wi Skt 25 4 53 il 3
I 2ug/g. dug/gs 6ug/g Al Sug/g(FHINE TR 2L e M & 21 Rl (G 95% L RERiRE) T4z I,
X0 HEAE Sty W57 A ) T 5 1) 95% LB o AR ks LA 22 B BRI BE 22°C £ 1°C FIAHGHE B 60% 3 2% 1)
AT R Tl 48h,  FHSELAH #8 3 J K 25 JH 22 A b i RSCOR SZ, PRIE TR AT 0.91g+0.02 g i [l N IS,
FEILSE 22°C + 1CHIANHESE 60% 2% F P47, EHIAE P Tk AT PRS2 w] PP S B S PP A TT
0.
2 GR50HE
2.1 iBIEFEEEA AT

IS CO2 ZEUEHE CO2 X JERHAARULFE, PAEAEIYI M CO2 Jifhr it/ Bt #E, PRty 1)
A BRI A . SHTEANFEFEFRYAR, 1EMHEFER, ERLAEREER, BT
SRR AL, A T ZAE A G PR 2R
2.1.1 SBE&HINHE

IYEIET) B YIR RE U AL . RIS KA RGO R . BRI, 5 T B AT 2
(4

it 40 HIGM AR, ERUE ) 35Mpa. ZAEURJE 45°C. CO2 yiis 30L/h AR R A4
FASE 2h, DA 23 B AR R IEAT 2 B AT, 5 SARU MR SR R AR (%), SRR 1. K
SR, B AC, AR EE, MRS 2 SRS S AR B R i A R A B
MU BEREA 01, MBI AR o W PRSI RO IGAE, 2 5 AR EUILE G = A R s
PRI ROt i . NI, BARFEHCR 5 Sk, (HlT 2 SPPRACRERLF, ABCRBE DR, K
WA DB AT N 2R T) 8Mpa, 23 B 35°C. fEMMBIAE N, BEA B IR PR R,
NABIF A

K1 HEFHRER

Al 2B 9h 4 3

pe PRERD aaswmco  smmbr AR
pa) (%)

1 8 30 WOE -

2 8 35 A 1.96

3 8 40 T £ Y 1.84

4 10 30 (5 -

5 10 35 B 2.01

6 10 40 A 1.88

2. 1. 2 FEEEMHIFIAR

FEF 35 MR I A A UL R, ST TR A AU 0« ZEBGIRE . AXHUN TR] . CO2 it ny
AEE RA B BRI, SO A RUS Ty AABGAEREE . AR ], CO2 A A H R MPIAE,
FIWE=AKF, D RMAR (%) AHER, HRACFB ik 2.

K2 FREFMHRARERSKT

K S

Jrg A REHCHE/C B A H < J)/MPa CAEHXUINA]/h D CO.¥itHE/L/h
1 40 25 1 20

2 45 30 1.5 30

3 50 35 2 40

R B AN IR S CO2 ZEREE, BEATHIRAZER . HIEZ R KRS, 2 2.1.1
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Wi o B4, IRBE . IR B A B Ve S PTG, JFIRTRIA A, W7 B 3 ALY,
PREHE R i, VPR RMATE, RN TR E VY. MR EASIR S5 R, o A S s AT )
Zin FTESHT, SR 3. R4 MR, A DR ZER 5545 A0 I I 57 A% U 26 A7 BRI
M, B RIEE. C PR T A I s A AR 22 52 AR A, D BRIZ0 i g 4 A i R i 7
RGN SRR A >C >B >D. EEIFREE LN, LK 4. 5. 6. 97
T 0 3 A A AN TR RO R o PR i A E W g Ak e A AN
A2B3C3D1: RIAEHGEEE 45°C. #HUKJ) 35Mpa. ZHUE 0] 2h, CO2 it 20L/ ho

R3 RERFMHEREE

75 ABRE BIES C I Tl DRE FERMEER (%)
SEE 1 1 1 1 1 1.34

SZI 9 1 2 2 2 1. 43

S 3 1 3 3 3 1.68

S 4 2 1 2 3 1.86

SEEG 5 2 2 3 1 1.99

S 6 2 3 1 2 1.91

S T 3 1 3 2 1.68

SEEG 8 3 2 1 3 1.53

SEEG 9 3 3 2 1 1.81

YIMH 1 1.483 1.627 1.593 1.713

YIME 2 1.920 1. 650 1. 700 1. 673

YI{E 3 1.673 1. 800 1.783 1. 690

W2 0. 437 0.173 0. 190 0. 040

R4 HTEMNMER
H& 2= 7 H F Lt F s 548 BEN
V=9i 0. 288 2 2.902 3.110 P>0. 10
JE 7 0. 053 2 0. 534 3.110 P>0. 10
I [ 0. 054 2 0. 544 3.110 P>0. 10
TN 0. 002 2 0. 020 3.110 P>0. 10
2.1. 3 KR

F2 UL ARG RO ZE BRI 43 35 T2 4 AT = B IR A A UA B A i R B 50, 45 R~k 5.
FrH RO % N 2.04%, RSD 4 1.98%. J0ilF 45 W5 IEATIRIGIA 2, W L&k e 17,
[, JEAT R TR IGUE, R4 N5 2 09FE A i 702800 o 32w A A s I U R 3 e, —
HEFTIFRE S B 28 5, UEWAAR B A S5 A N O B, e b AR e .

K5 BEBRFAERTEZRIELHSR

45 REYRE 0 SEEIME (%) RSD
1 2.05

2 2.00 2.04 1.98%
3 2.08
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2. 2 FHEFEKRM GC/MS B Hr

VB EE R MFE BT GOMS 8T, SR 1 FITNER 6 FiR. FasdERime & ri kit
47 AN, SEEGHpRE 42 BRSO R IR TR 99.62%, LR A Y 13 B, Wk
W) 7T, BERAGY) S B, BRIERMMGY) 6 B, BRBUAY S Hh, BeREW 3 Fr, BRI E9 2
Flo FrE4 RN B AT, AR R 15 84 53.79%, HUCONEFREmy, HAEFE Kl
FRIR Ak 17.85%, X PRI A CEFE R R IR R Rl 71.64%, W02 A PB4 R i A& R A A R 2 1)
B[] FERMP S ERT 1%MR e : WOEE, S8 7.68%; MR, & 2.83%; B-&f
Wi, i 2.45%; WIRET /M, &8 2.09%; 5K, &8 2.06%; S0k, &8 1.52%; JRH
BARNE, &8 1.20%; B-ATH, &% 1.20%.

RT: 0.00 -44.03 SM: 7G

100 17,00 I‘I\I.I:l:OE8
] TICF: MS
9 80i xr-2
&
g 60
< -
2 a0
g 407
& 20E
— 22.62
07 T \3\02\ T 1 \9\‘15\ T \1\3\68\ T L 4 \J\L T \25\3\1\ T \k?1§\8\ \36\2\8\ \4\0\66\ T
0 5 10 15 20 25 30 35 40
Time (min)
Bl 1 FEHERMNEEFRAEE
R 6 FEHERKMPIES TR
5 PREE A AR T %
/min
1 6. 57 a —Phellandrene/ a —/K /54 0. 06
2 8.18 B —myrcene/ B - H B/ 0.13
3 9.15 p—cymene/Xf<EAE G 1.52
4 9.28 D-1limonene/ D-FA5 M 0. 20
5 9. 37 1, 8-cineole/1, 8—Fi¢M2Z 0. 07
6 10. 14 a —terpinene/ a —¥A i 0.49
7 10. 51 3-hydroxybutyl-2-methyl-cyclohexanone/3—¥% ] ZE-2-FJEEL 0. 07
(AL
8 11. 41 Linalool/ 7% Aiifi¥ 0.24
9 13.43 Borneol / JE i 0. 09
10 13.68 Terpineol /F5 i % 0.23
11 15. 49 D-carvoe/ D-75/rHi 0. 06
12 15. 65 Thymoquinone/ i H. 7k 0.20
13 16. 66 p-allylanisole/X i P 3 i 7 ik 0.53
14 16. 78 Thymol/ B35 5y 17. 85
15 17.00 Carvacrol /75| 5+%y 53.79
16 18. 22 Isothymol /57 5§ 7 &y 0.59
17 18. 72 Thymylacetate/ Z % 5 7 H i 1. 20
18 19. 67 Methyleugenol/Fl 5 T ) 2.09
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19
20
21
22

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

20.
20.
20.
20.

20.
21.
22.
22.
22.
24.
24.
25.
25.
25.
26.
28.
29.
30.
31.
31,
31.
32.
36.
40.

09
46
71
79

99
63
33
43
62
16
84
31
55
79
79
95
68
16
71
92
98
22
28
66

B —caryophyllene/ B — 1745 1.20
a ~bergamotene/ a — i T-HH il i 0.13
4—tertbutyl pyrocatechol/4—#] 3& ) LAy 0.15
2-methoxy—4-ethyl-6-methyl phenol/2-F& -4 236 FIE  0.08
Ry
B —farnesene/ B —4r& WK 2. 45
Cadinene/# M 0.10
Bisabolene/4l V% 2% 0.14
Copaene/ 1] 47 0.09
Myristaldehyde/ A & 5% g 7.68
Santalol/fE#lix 0.21
Caryophyllene oxide/¥ & 41T 0.33
Torreyol/HEM E 0. 80
3-oxo- B —ionone/3-% % B &% 24 0.09
3-oxo— a —ionone/3-F - a &£ 2 0.09
Isolongifolene/ T M4 0.11
Butyl phthalate/4l K — IR — T [ 0.17
Terpinyl acetate/ZBRFA MBS 0.22
Palmitic acid/-+7S 2. 06
Phytol/fH iz 0. 26
Linoleic acid/MViyl& 0.55
Oleic acid/iMP& 2.83
octadecanoic acid/-/\J#& 0.28
Linolenic acid/MV FRER 0.07
Squalene/ffl & 0. 09

2. 3 HEBEVERMFESHE TR T ERVE
e A 54 A LU 7 sCAs N 21048 - AL b b4 T S PR, PRIRAE SRR W I S AU 2 & 75
PR M EA B SRS UT, BRI, AR, AR BGE URIER], JFRERS
SRR PR, SaE SR 4-6pug/g AHXT 22 i) .
TR RO S BRI B, AR RAT R AR K AT, AU R

17, BB FAT “HRAT PTG . ST L IR R, MR IEA

A L R AT 5 A

1 MEWFRE . S RFERI AR, Wk HARTR . JRIDTWR A BRI e X5 SR P AR T L

{BLEE

R T BEEHFRMEBEHRBE MR

&

2ng/g

4hg/g

6ug/g

8ug/g

BEFN R

AR, BEAT, AT, PR, RUR A IE

LA, AR AREMAER, 2 R, SRR eE
BRI, AOR . 0, AR, 22 R, RURETIE
B, AAUR. 0, AR, 2R R, RURETIE

RS2, WA E R, FEME, SR BRI, RN
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B A2 FE B R i T2 KRS 45°C L 2B ) 35Mpa. 25U 8] 2h, CO2 Jit &
20L/ h, 432811 8Mpa, 43 ENE 35°C. GC/MS Z0Mras L], 2235 i) 32 32 100 A 75 9
TRy BEA R, ERERE. MR, . B-E AW FIE T Ry L, A R T I RS A ) A e
B EAE P IR TN 71.64% . Bz 5 R s in 2280 vh BAT 800 B M ecs & —Um, $e AR
M SRR, HE TR o LR IER, HFRets SHRE R IR, A& I = Dl 4-6pg/g (FH
X THHZ2 i) o PRI, BRI S AR AT 3 R B 4 i 2 — PP b R Akl e XAt B R 4
()8 FH I 53¢

Bk
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Takdk £240F KIEF HFE WAL

R BIREAA RG], R, 518051
E: AT LSRR I ORI KA B AL A B SE RN —REIE 7k . BRI IR
ZAF: WHBT-01 R NImE A HEAL ), RSN I EE/REE 2.1, Bghnte i I i 1%, 50°C R
Fs e N, RV TAEE R, “SERREAL N R N —EE AR A ik 92, 9%, NS AR IR I RIS
N85, 6%, S I A3 I i 28 S AN ZE AN G 73 HTIE S O IR A —WElE . NHIA G LA CRA
TRENR. TR CRERE. CNMRN RERRAN MR IR, AHN BRI EE 0 84, 3%, 14. 9%,
11%, 8. 1%
R MR RS TRIIEE: R

Studies on Lipase-catalyzed Synthesis of Propyleneglycol

Dioctanoate in Non-aqueous Phase
Yu Tie-mei Jiang Xing-tao Zhang Xian-ping Zou Hui Xiao You-jian
R&D Center of Shenzhen Boton Flavors & Fragrances Co., Ltd, Shenzhen 518051, China

Abstract: The paper introduced a lipase-catalyzed method to synthesize propyleneglycol dioctanoate in
non-aqueous phase. Optimum reaction conditions were determined as follows: BT-01 lipase was selected as
catalyst, the mole ratio of octanoic acid to propanediol was 2:1, enzyme addition was 1% of propanediol
weight. The reaction was reacted at 50°C in a stirred and reduced pressure condition for 7d. The conversion
rate of octanoic acid to Propyleneglycol dioctanoate was 92.9% and propyleneglycol dioctanoate content was
85.6% in the final reaction product. The purified product after reaction was proved as propyleneglycol
dioctanoate by MS and infrared spectrum analysis. Propyleneglycol dihexanoate, propyleneglycol dibutyrate,
propyleneglycol dipropionate, propyleneglycol diacetate were synthesized by the same method and the
conversion rate were 84.3%, 14.9%, 11%, 8.1% respectively.

Keywords: Propyleneglycol dioctanoate, Lipase, biocatalysis

TAEIR N IS (FEMA 4471) JJGRAS245 i A AT A BHME AW . AE v, Mg e . S 7
BACH) A AR f b . RN RENRAE T R R g e, RS RO 7. Oppm, X
¥H. Oppm, HZHE250ppm.

GRAS24550 T A~ AT (A BHE S0 Hh A IR AT BRI LE], = LRI S (FEMA4470), —
THRN _WilE (FEMA4466). —NIRN B¥lE (FEMA4465). —Z RN _WilE (FEMA4464) %", H§if,
B AR D) T EER A B Bk o AL S5 B ZATAT 7 A0 TR b Pk 5 B SRR A A AL 7], DA
REVE R A LR AR, D3l ARG G o B AT DO A B S M OR TR I 8, TR — 400
IR ARG TZREWAEE ., S GBIEME, AW REAE R “SR O ALY
MERTE, ERA RN, MR M — RSt m. HEr, EANH DA
ARAL A AT AL A 2 L RCh AR R R R a3

OGS U P AR 2R LA (R AR R E IS 5 BGBR F3E [r EAR S B, ©o KT ™ e (A2, Al
PGB HEAL 5 1 — IR IR, B4 AR DL SCRRIRIE o A SCE IR AR AN T 1 0 JsURE,  FETCHE
AR Z T R R Al (AL e D M T SR R, D e N IR S T RE T 4B
OGN L.

1 M5
1.1 #¥

BT-01 Gl CHHID; Novozyme TLIM CIE4EFAF]); Lipase AY “Amano” 30 CREFHEAS4E);
Lipase G “Amano” 50 (REFFRISAt); IEFER (AR, HREBACCAHRFIERAT)D; N (5&
=99. 9%, PEZhg, BEIGHE:); BUTEE (HPLC, [ ARGl HRAH .
1.2 {x3%

Agilent6890 T AH LI ; Agilent6890-5973NTIEHAN; Nicolet 380 FfREAH LI AMEIEAL;

.3 SERTTIE
3
W ERmAEIR. N EEMAR100 ml PR = EReiih, IA—ERIRIEE, & TR K E .
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B E T, DU B 7 s AL SN o i sk it v FH 2 i AR P B4 B AE8000Pa s S I
HUREREATGCOI M, B 45
1.3.2 FBREMR (DL BE R Hlle

5 =i L e - =i o3 S o N0 VA 7/ Y S 7 7 B L4 1= N T S R S N e A =N
VR N WEATAE o DR 2 AL B0 IR TR o v T L AE I B A ok SR RN IR IR s % . T
ARARAE AR A A A 2 SN A s R RN R A7) DRI SR A i 20 AT 10 3 e g b 2% 2 — /MR
FECAE AR 1) 51

BATERH ARG P bRIE, DOBUT BEA AR, DA ARIE TS S e 9 Rl T R AE e b i
Ay aE. S NBFEH I RNARR T, BT A EEAN, R ERASERRIELL ), DL N
TR BT T S IR AN SRR I TR R bR SR AR R AT 1 S e T I R T
A ZE IR 5 T v 5 AR )

SRS AT R

Agilent6890 S AH ALY, GC 45t BN AE: HP-5(50mX 0. 32mmX 0. 25 u m); BEFE LIRS 250°C;
FiskHE: 58kPas #EFfE: 1ul; BEFE A AR AHE: 50°CAREF 10min, LL2°C/min JTHE R
250 C A 20min.

il ¢ — gy —F B —_FRRERIRTAERT SR o,
FEaBaLE (LI 23RN EERT T A E « 100%

1.3.3 RN IR 1T
1.3.3.1 JaitEs#r

Agilent6890-5973N < JHIE AL, GC &4 5 1. 4. 1 AR MS 4. EI J§; HLT-REE: 70eV; HLT
fEI g . 1800V; JFiEFIHiJuE: 33~350amu; & FUHEE: 180°C; PUMLAFIE)E: 230°C.
1.3.3.2 AT

FE R ELAN G T AENTcolet 380 A RBAHALIMLLAMGIEAL FEAT .
2 RE5WHE
2.1 AFEIREEHTEEX & R RN BRI

N T e A A 8 P TG 107 e v T R TP D SR I ZE 5, TR B AL PEREAT B K I 22 s Aok
W NE T B RR AL RE A Z2 0K, RIS = R N R AR X 1 P R T RIS S A A Rl PRI IR P50
(06 0 BT 5 Bl — S TR RE R R O E . ARWEICIERE T DUF I I Novozyme TLIM, Lipase AY
“Amano” 30, Lipase G “Amano” 50, BT-01 AR/ ML VIR S5 A —RE RN . IR 5 N AR
Eeoh 201, HEWiRGIn &SR 2000/g N 8%, 4% 1.3. 1 FATHAL RN, [N 3d 28 BIEURESEAT GC 40 HT .
ANTE) B W B AL S N =y v PR R N R . IR N R A S R 1 PR

O R Y — e I
W TR N R

TLIM AY30 G50 CRL
I 17 it
B 1 AENep B RN RS N R AN S R

Figure 1 Relative concentrations of propyleneglycol monoctanoate and propyleneglycol dioctanoate in
different lipase-catalyzed products

HP 1 ATBUAR ARSI 0 i T B AL VIR S T 5 i~ IR I — e IR (Y e ) 2257 W
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Ko 3P Ig il Novozyme TLIM, Lipase AY “Amano” 30, Lipase G “Amano” 50 X GefiEfL. &
B/ I PSE IR T R, 22N 5. 6%, 4.65%, 2.153%, FEATS RN EEREER. FH] BT-01
JIE I il A 7 4 v B S T TN I A B 22. 3%, R R N WERE SR 50. T%. W, BT-01 gk
HARWA R F RN BERRIIRE ), EH BT-01 ARWEEIEAT T 255 .
2.2 Z¥BH _HERH TE&GHR
2. 2. 1 WEXEREALZ K

TR S TN I BE R LA 221 INJECR), N A T BRI 1. 5%, A HILEIRE k) 40°C, 45
‘C. 50°C. 55°C. 60°C. 65°C Fi%& 1.3. 1 #iAT e N, FEBE 1d BUFEREAT GC 0 #r, W AR N 1
Befb % (DL 2R IR, S5 1 Bin. BB 1 i, BT-01 BRI EEHEAL & K — RN
Pk pe S ML S 50°C, R v BRI AR T e N A T

100%
90%
80%
70%

60%

RN

50% T

40%

30%
35 40 45 50 55 60 65 70
e/ C

B 1 R F IR B LR A
Figure 1 Effect of temperature to the conversion rate of octanoic acid
2.2. 3 JERYIPE/R LLXT SR B AL K3
PR 5 T IR R LU P R Ol R T —RE IR K BR AL AU ROR, 25 SR JRE IR LT IR
BEAL A KIS o [ E N R AN, FE IR N WK LE O 101, 2015 3: 1. 4L IIAEIR, N
RN RECRA 1 5%, 1% 1.3, VBTN, JSEANFRRMIBE R B R FRIBEL R (LR I
BV B S BN TR AR AL, S5 R 2 P

100%
90%
80%
70%
60%
50%
40%
30%
20%
10% T

0%

ML

SN ] /d

B 2 YR LR R ZR 1 R

Figure 2 Effect of mole ratio of substrate to the conversion rate of octanoic acid
Hill 2 W40, BEAEIR SN R EEREEAN LoD HEn A 2:1 I, SERREEAL ) — IR N R MR 1 BE 1L
FARKIREL A PEm, QRSB 4 3:10 4:1, FRRESILRIEINEEA K. FR, B EEm & AR
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T F RN IRER A, MOER SRR SN R R R R 2: 1,
2. 2. 2 INE B S PR R AL 2 1) 5 1

EEIR SN B R R G2 AR, INBEE 2 30 8 & 190, 1%, 0. 5%, 1. 0%, 1.5%, 50°CF
¥ 1. 3. VTN, B8Nt E R BR L % (BL RN s mosgm, g5 anpEs. hiEsnr i,
B N N, ERAGE BT, EEAL RS, N R 1% AR S 1. 5%, 2. 0% 5 e T i
A2, R, RNV TARRAL K92, 9%, Wk 5 dc i In i B A I R ) 1%

100%
90%
80%
70% T
60% T
50% T
40% 1
30% T
20% T
10% T

0%

ML

—_—

SRR/ d

B 3 tnlg xR R R

Figure 3 Effect of lipase addition to the conversion rate of octanoic acid
222 VA RLR R N Y AR T
VIR N REAERR TR AR Ao RN R oE IR R, P A S R S
TR o 25 %8 S LN TRDXE B N DAL RIS, IR 5 0 W BE AR LG 2:1, TNl 7 I 5
(K] 1%, 50°C 4% 1.3.1 BEAT S, BERG 1d BOUEREST GC 73HT, T2 Se A b SR I — el 5 — 1R
A REBR A & R, SR 4 P

100%
90%
80%
0% T

0% |

ST 50w |

40% t

30% f

20% |

10% t

0%

AEXF

0 1 2 3 4 5 6 1 8 9
SN A]/d

Bl 4 BFRRAN —REER 5 —FRRAN — REBR AN & B BE R NI E AR 4
Figure 4 Changes of relative concentrations of propyleneglycol monoctanoate and propyleneglycol
dioctanoate with the reaction time

HiP 4 wT4n, BESE SN RIHEAT,  ON) BRI T IR S S B S B R, SO 1d
SETRIN RN RS ik el 42. 5%, Bl IR AR . T IR TN IR S B s I TR ) JE K R
wihn, N 7d ik 85. 6%, 4ReiEK I NAR LA K,

2.3 ¥R BRI IE 5 A Sk AT 4 R
SNGA G R S NBIES [ E AR, R R L BRI N L IR IR, S
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FR A BEBR= i, 28 GC T IS ) 98% LA Lo 677 S AT B 15 40 A6 o0 AT, 45 R4 5. 6 BT
K 6 H = AR 1737 em A SRIRIE (-C=0) MZEdRsh g, 7F 300074000 cm ' 2 W) JCH 2 I
e (-OH) Feah s,

Scan 19678 (74.144 rrin): 121102.D O

Abundance
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2000000
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500000 100
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ol ‘u“m “1\“ S ,H\“‘ M N H L g |l M 226 2a251 254 oom 313 zoo
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Bl 5 — RN Rl B A
Figure 5 Mass-spectrogram of propyleneglycol dioctanoate
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Figure 6 Infra-red spectrogram of propyleneglycol dioctanoate

24:L@W‘@%‘:W@W‘@%\:T@W‘@%\:B@W‘@W%%&Am

o SR N R A IO AR A B AL T 24 1F, 207l 2% GRAS24 A (e N R ARl —
CURN BElE. T RN IR, NN RGN RERR.

FENRIWITR 5 N EE AR EER 221 IR AR I IE TR « TN I, BT-O1 JIE W7 A I &4 T R it
(1 1%, 50°C F 8 Al S B CHErb — R P Bl s 3k A2 A AR H RPN T I /E 8000Pa, FL' = F
WD, N 7d BOREHEAT GC 20 #r, D IRR IRtk % (LA I laih). g5 Rl 7 fos.
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Figure 7 Conversion rates of different fatty acids in propylene glycol esters
H1E 7 AT RUE th, AHFE SOV 40T, CRREAH — RN —REBRI BRI 2 84. 3% 5 SFIR M EAL
(92, 9%) MLEMS ARG TR IR LIRS 5 B i iy MR ok B 11 v A 1T S8 T FEAEG, 2031 4 14, 9%,
11%, 8. 1%. TR, IR, LIRIIEEACAHRARM S I AR . Wb AR A6 Z0HEAT 1 I P 1 S BiAT R, IR
A SRR BE SRR LR, AN S I R S8 1) a4 5 1] 54T

3 4k

1) AT U0 5 T 5k ORI A A e — RN — S . I BRI 4o 6T
BT-01 AW AL, Mty pd WALy 2: 1, BGATHEY P9 WAL 1%, SCLIE 501C, M
VBRI AR R IR )4 8000Pa, JRV 7d £53, SRRELAL N — RN — BERE NG %k
02. 0%, RIS T RSN 85. 6%, SN A R T L LA IS R
S

2) FUHAHI AL 2l DR NG — T WP RGP IR 2P
R, R PERRERILA S )0 84. 3%, 14.9%, 11%, 8. 1%.

25 LR
(1] BoH A GRAS24 W44 (B . BRI S [T], 2009, 2(1): 57762.
[2] Zaks A, Klibanov A M. Enzymatic catalysis in non—aqueous media at 100°C [J]. Science, 1984,

224: 1249-1251.
(3] 24, Wi, NeWyBeketE LN . AR5 BT, 2003 (3) :19720.
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3-FAR- o T =W RN A
RFAx] FRF 2 AR 1 a1 A1
ARH 1 Bl B3eh 1 HAE 1
1 #Ad B T A PR AENE) FH AT, Kb, 410007
2 KIVIRBAR P R AR FEE, KV, 410004

WE.: ASOFR T R LSBT B ST, LB B I AR A R 354 o —K B 22l 5
he FEHOT TR E; MR B BRI RV . 15 3-EAR o R AW
FIA A o —48% 24 1.92g (10mmol), VO(acac).0.13 g(0.5 mmol), JF4BCT W 50 mmol, 7E
35CFF 10 ml N Y 6h, 3540 o = 221~ K IA 2 58%, Al &1 98 %. XA )
BT BRI 250, A o™ mT W 38 S R A A& U0, 38 R [

KA AT EE; SBENEIP; 3-FA- o KT EE; Ak

Synthesis and application of 3-0xo0-a-ionone
ZHU Zhuo-yue”' HUANG Shu-fang” YANG Hua-wu'
DENG Chang-jian' FU Jian-shan' ZHAO Yu' CHEN Xiong'
LI Yan—ling1 SU Li-xia'
1 The Technology Center , China Tobacco Hunan Industrial Co.,Ltd , Changsha 410014 , China
2 Changsha Environmental Protection College Changsha 410004, China

Abstract: 3-oxo-o-ionone was synthesized by oxidation of a-ionone using t-BuO,H as oxidative reagent and
VO(acac), as catalyst. The effects of amount of oxidative reagent, catalyst/a-ionone molar ratio, and solvent,
reaction temperature on the yield were investigated. The optimum reaction conditions for this reaction was
found as follows: g-ionone(1.92 g, 10 mmol), VO(acac)(0.13 g, 0.5 mmol), t-BuO,H(50 mmol), and
acetone(10mL) as solvent were reacted for 6h at 35°C to give 3-oxo-o-ionone in 58% yield with 98%
purity.The result showed that the aroma quality ,volatility and mellow of cigarette smoke were improved by
the product.
Keywords: tert-butyl hydroperoxide, VO(acac)2, 3-oxo-a-ionone, oxidation

=
i

3 a T WA NI LT, BEAEREIAAT U > 2 e ok, e M IS
AR, RAEFEZ L TR BRI AR A A B . AN A B AR AR R
Bl L B SR AN R R IR R TR IRRAE, 0 - R AT S B AR o HR I B0 A A
BRSNS PR . R R N A S bR e

HE A, AT Z, B RN TR . AR 3540 o R WG 107 %
MR B Z, HHHmAMAME", BmEE” . SR RREAA RIS L BRI T R
k™ SRR IRIEIE S ( PCO) AULIR" T, GURWVEAIE™ " M PR A IR Ik, X
LET AR R R ORGSR AR BEAME A s QM . BRI TR AR AVA IR T 50 %,
B A A TR, FLERAE A iy 50 T e — R e 2 15 I S, il 2 IR T
25 XSRETEM LN, AN LEBIA RIS o DR BATTIEFE LU AU T B2 48 A5, VO (acac) »
AL EEAT HEAL AL

IR AAT Pt A I HARAE . #RAE A R AR B R ARSI, AR T
MAL A= T RE o S IEASCAEE R GC-MS T30t S B4, WHFT s Nl B, JER AL, ik
FUFE, 5, TSR BN (MM REA T T

1 2R
L1 R®F 58

a. WA o ~RBEE] (DAL, SEBCT I (E 2B AR A R A H], 65%), Wl CREE
RS TAHRAT, AR) ZEEAEIHL (B =2BRAERARD , HaB s,

b. f¢#s: Agilent GC-MS 6890-5973 M k1L, Varian INOVA-300 MHz ZRZH4ALHRI .
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1. 2 RMNJFRHE
R AR T A AL o~ A I S R B AR

O @)
A t ~BuOOH N
VO (acac), 0
1.3 RM#E

a 2T 2Wi 1. 92 ¢ (10 mmol), VO(acac)»0.13 g(0.5 mmol), TAER 10 ml, J 100 ml E&HA 35 °C
FHEEE, AU EE 50mmol ZEMBE N, 6h JEE I BERE, B0 BT, TeE Ak, SRt 3 (U
WAV IE ke V AR LEE=6:1) 13257 3-8 o KB A (% 58%) .

1.4 F=YRElS BT

i Agilent GC-MS 6890-5973 Xf [ W r=#)idtAT k5 e o, B AW HP-5MS (60 m
X0.25 mm X0.250m) . ERELAA: SAAMER, BFEOHE 250°C, HRIEN 1.0 ml/min, ZdittHh
10:1, KBTI, BIEEE N 80°C, £ 2min, LA 15°C/min FF& 280 °C, {f¥F 3min. Fiilseff:
SR A ETE, BT RER 70 eV, B YR 230 °C, FUE VA 50~550 amu (m/z) . Ff] Varian INOVA
300MHz R R 4R A306] B 8 P20 i 'H-NMR 1 “C-NMR #EATI 52, CDCLs SAvssl, DY F LAk A

3 a B L R IO A, S S T1~T72°C JEI-MSm/z (%) : 206 (M, 1), 191(1), 163(1),
150(23), 135(6), 121(3%), 108(100), 91(5), 77(10), 65(2). 'HNMR & : 1.199(s, 6H), 1.802(s,
3H), 1.897-1.925(t, J=6.9 Hz, 2H), 2.364(s, 3H), 2.539-2.565(t, /6.9 Hz, 2H), 6. 165-6.220(d,
JF16.5 Hz, 1H), 7.218-7.277(q, J~16.5 Hz, J~J~7.2 Hz, 1H); "C NMR & : 198.514, 197.393,
157. 694, 140.271, 133.451, 131.254, 37.164, 35.432, 34.067, 27.865, 27.193, 13.332; HI
BREAHST . 0T 10 128 ClisOe TR, C:75.25%, H:9.66% o SEfE: C:75.71%, H:9.79%.

2. #R5iti
[l 52 « —5R 22 1. 92g (10 mmol) , FEMAEMFE . AR W77 K S N X A4 ) 34
e @ T AW A R R

2.1 EMFIERT 3-8 o LT ZWr= LM

a %24 1.92g (10 mmol), VO(acac).0.13 g(0.5 mmol), PAMET 10 ml, FEEEATIERT
B FH 0 3-%8 A a —5 2 2 = AR e . (S5 R WER 2. 1) WA SR T BE =4 50 mmol HY,
a P2 DAL SE, B 35 A a 5B A P AR B A 58%, Y P AL, AT REA A
o EEEEAL Y IN,  3—5A A o R B A ER A R R

2.1 FALFIEX 3-FA- a K 2 W™ R K0

AT I /mmol 20 30 40 50 60 70
PRI /% 28 37.2 49. 8 58 50. 6 43

2.2 EAFIERT 3-8 M- o —EF ZWr=R K Z M

a %P2 1.92g 10 mmol), PR 10 ml, BT EE 50 mmol, #%5%% 35°C R4k [VO (acac) -]
BX 3-FAC- a BT LRI, 4B RE, A1k VO (acac) . HEN 0. 13 g(0.5 mmol) i,
3R a KB AW PR R AT (58%) , [ NI ) EL IS B, AR R I, PR IE R N,
HHw . (I 2.2)
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R 2. 2 BALRIEX 4-FA-8 KD ZW~ R F w0

VO (acac) /g t/h I /%
0. 066 8.5 36
0.13 6 58
0. 266 4.5 54
0.33 3.8 49.5

2. 3 EFIR 3R o KT ZF= R M Z W

a %22 1.92¢g (10 mmol), VO(acac).0.13 g(0.5 mmol), T4 T EEHE 50 mmol, #%%¢ 35
CRANRREE T 3-% A a —5827 22 /= 2 (150 M . SEIG A5 AR LR IR ARUT BErh 2T 440 SO N BT 4
PRI, JUHAE A RN, 3 a KT AW R s, ik 58%; (HUE, TELMRAMR. 1E K.
R U e i S, 32840 « =8 % 22 i) P R AR, 7000000 8% 10%. 6% 3%. (W3 2.3)

R 2.3 WA 3-EAN- o RT ZW R

sl t/h 7R /%
A 6 58
LR LI 12 8
I 16 10
F 4 16 6
T/ BT I 10 40
i 10 3

2.4 WX 3 M-« B 2= R K0

a —%% 240 1.92g (10 mmol), VO(acac),0.13 g(0.5 mmol), iHAEHUT FEH = 50 mmol, N 10
ml, FE VIR 3R o K R . SIS A5 R 78 35 C RV, 3-FAR - a RS
AW ECh 58%; M IR N EE T E B 45°C, 3-5EAR o B 2 AT 54, 2%; M ROV ARSI
F60C, 3-5FM-a “KY LW REL 50%. (WK 2.4) WLFEH, 358 o &P L0 R
FETF R BEAL, Bk, AT KA 35°CF I W RGE H -

R 2.4 WEX 3-EM- o RF W REEN

R (C) 20-25 35 45 60 70
FEER /% 48 58 54. 2 50 42

2.5 INFLBFANFR

BUE =5 T, HICK SRR R 2 51 40, 54 1,04 1,54 3. 0g/LUCENH, KT FRNES
AL CAAESZS w LI 523 SR ARIR BE F P= i A e S NS LB 22 b, 5 G, 22 “CHIA
S L 60% I 46 1E T F4748 h, HiHIEE TP B AR O PEZR R . 5 IR N [R]E TE K 2 i 2 3 R 4
WIS LN . VPSRRI, 3N a K LHIRON E S SR A AR, At s
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WA, BOEEANE, G, RN, RESCGE LR, HERRAY R, IR
W, EHIEVERY0. 5/ RERTAN

3. NG

AL ESEBEAE, 24 a 555 220 1. 92g (10 mmol), VO(acac):0.13 g(0.5 mmol), % AT
fZ 50 mmol, 7 35°C KT 10 ml ANdH MY 6h, 3—4AK- a 5D 4 1) = 2 IA %) 58%. 1%/~ WIfe ] i
Ed =ik ey 0. KW e W O 747, v U a2

SR
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E IR B A B PR £ S AR BRI R BT (GC/0). RURERHX
(GC/MS) AT RRE NG EF AT

The identification of volatile meat flavor components using SBSE

made by ourselves, GC/O and GC/MS
A, FREHG, ARFH, X B, IO
( RAEARL A S BAA R a) A F s K& 300300)
Deng Li, Xing Haipeng , Hao Xuecai, Liu Na., Guo Cong;
(R&D Center of Tian jin Chun fa Food Ingredients Co.,Ltd. Tian jin ,300300)
B SRH 1 T PR A IO P T PAIR K S B 2H 20 EA TSI, R B ISR, 25 5 AR 3 i
WA (GC/0) USR] (GC/MS) XUEEM T2, L4l m R, Mg RENEsE. 20
b S e RS IO AL B A s 2R R O RINE S 7 7 AR SR A Ak o SEB As RMAE il AE s 1
LA CAGEIT BT 1o 10U, AR I SN BT ARG T, RS TR T IR AE AN AR o
b, PR VESLIEARS BT 31 B, A GC/O K I BT 24 F, AN GC/MS A (Rt 26 Fifr
R BEREFEIR AR (SBSE): #UBLFHAX (TD); AR RS T (GC/0); USR] (GC/MS)D;
PIRTH: &)
Abstract: Extracting meat flavor aroma components with stir bar sorptive extraction (SBSE) made by
ourselves, introducing sample by thermal desorber(TD) and identifying by the cooperation of gas
chromatography /olfactory(GC/O) and gas chromatography/mass spectrometry (GC/MS), we got the
qualitative results that reflected more truely and objectively the composition of flavor. It provided powerful
data support to blend and copy of advanced flavor. Quartz three-way pipe was installed at the exit of column
to bring sample(1:1) to spectrometry and olfactory at the same time, which avoided the disadvantage of using
only one analytical method . Among them, We can detect 31 compounds by both GC/O and GC/MS, 24 only
by GC/O and 26 only by GC/MS.
Key words: Stir Bar Sorptive Extraction (SBSE), Thermal Desorber(TD), Gas Chromatography /Olfactory
(GC/O), Gas Chromatography/Mass Spectrometry (GC/MS), Meat Flavor; Aroma Component

PRI AR 70 PR ) oI o A R R AR (1) s A o™ S AR IE & A (2) 3™
Wl Jys (3) Wil i O U VRSN L 20 (4) SRR A 7 A S T AT B AR (5) B AIG
PR TR, PRSI AT PR A R P SRR G, T PR R S A A9 K SR
R B $ it B AR

PEREFER I AS Y (Stir bar sorptive extraction, SBSE) sZfE[EAHMALEL (Solid Phase Micro
Extraction, SPME) JEfitli Ik JEE SR ) — Al BUAE i BT AL BEEEAR o 23R 5 AR AR I — o BAT i 50
R P FHLEAE L SR IOV RSO0, AR AR IO AR TR B R 8 5 8 AR, S T AEFiber
SPMEFFHEPE T ) S W BT, 1T FLILAS I 52 M A AR BUASPMERI501% LA L, DRIk, & S5 A m ™ s
FUAT, A e r w42, EAMIS Eh oo BRI, RFSBSEBCARIIBFIEAE — I+ 7 BAT GH I A1 5k
B 2 S AR

TR AE S — b DR i TRAL BR R, ATk — E 2 B 00 M AR BV, AR &AW N IR IE
EAEHEAN, A RS 1) RIS 1 R AR

FEACEALI R, AT (GC/MS) REREA T L, |1 GC HA&XRHE gl RIF 17
BIVERE, 4 MS X T REME S YRR ETERE ), AEFF GC / MS AEF T Hrh — E R 3E BERAER .
HE Y TR SR 2 BRI, AEBEAT AW, RIVEER AT H i R BRI 2, FLR
BUSE R MR B, S mpra sy . MAk, 6C/MS ToVAHRENE SR S A IR R
BTBRIIR DN o GC /0 FA R AR i L6 a5 i) — P BRAR %, AR B R SE THICH] (GC/0) 2R AR
W TS S, B Seld GC BEAT M B, FRARGE F R U, Rk A DR o A
FIWE. BRI TR R IR, R, S A S TR RS 1R
Mo ERARIIRE A TR, WEWRIEELEY . B UGTEACE ) ST K € % 4170 &
AREE KT AN GC / 0 AN — R B & M 75, AEESM N2, H B Y AR BFFE T
AZ W, KRR GC /04 GC/ MS WA T 2455 BEAT R EE 23 B ) v R WLARIE o
1 SEBER Sy
L. 1 sEibel

PIRRTFRE ORI T T LA ] B (ARG = it ) FR Ak dabiin — AL SR Ak 4Ube (OH-PDMS) (F3-#r 4,
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INARFEMBRA T AHRAR]) 5 B = AR MTMS) ( T4l WidbOCH VUREB A R BR 2 #]) 5
A E (PMES) ( 40#ral, Btk 1)) s AR (TFA) ( 4rbrall, Rk 1)) & F ke (rdral,
KRR RRAL 2R BR 2 ]
1. 2 LB AN AR

ARG - T A (Agilent 2] 5975-6890N 1) 5 WGt (i1 BRECHBUHLER 2 ]
sniffer9000 R4 ; ML (SE[E MARKES 2w UNITY) ; A 5Bl (04 (Agilent A H HP-5ms
30 mX0.25 mm, 0.25 um)
1. 3 LB v
1301 W PR A IO 1D ) 5«
1.3, 1.1 FeARmy e

TEHA25mm, B4R A 3mm i R B, A FHIRORE M kT beods R R ) 2k 1 T
1. 3. 1.2 BRARZR I I Tl AL BE

WYRFHCH2C12, 1 mol /L NaOH¥§#. 0. 1 mol /L HCL¥SW X HEAA R BEATAOBY, ) HEBE T
KPPYEZE T PE, 2150 CHEU/H R T .
1. 3. 1.3 BEARYR IR HIAE :

HY 400mg OH-PDMS JIl CH2C12 ke, UM 100mg PMHS. 100ul MTMS. 80u TFA #8434k, N
R FEEACHE A 30 min DAL SOV REAT o INHARR 23, FEE TS BAT — e R
PP 1.3 L2 AR B B FE RO, B TR 30min HUHE, ARG, BOEAMRIN BRI
IR E, Wk R B 2R, HRWREEBI PR b, SR TR 12 o H s Wk R ] 2
FIiRe
1.3, 1.4 FefRuR 2 A0 S Ao 25 B«

HERASRYE, SHTRPTHEZM 150°C fR%FF 4 h, 180 °C fR%F 4 h, 2RJ5 220°C frEF 60min,
BIE Al . oo BB i B PR AS BB £E 80 © C Z8 M K P HIRIR WL 2 h, 50 °C S MHEEIAR 2 h,
BT, LA 2802 Th AR S 0 R N IR o

Bl 1 W ACE B AR

Fig. Sorptive extraction stir bar

1
CH, (l:H_‘ CH, CH, CH, ?
HCO— Si—OCH, + a0 Caabsl go g on + coon HO——8i — OH + n}—]()*Ti‘{)H—r Hg—glgi ‘((.‘lsnu—n-_-
|
OCH, (8121 OH OH 8] CH,
e 1 son 2 I
| ! }
ll’,‘H_, (') CH, CH, tI:H, CH, O (1:}%, (I_‘H, CH,
A:Is'ig—{n—s.i)"— OH  + HO—S8—O0—(8% —0) — 5j —0H ————= —Tl —{ —:T‘i)r-u —Si—0 ~(:?i — 0}, —Si —OH
(I, CH, CH, CH, CH, (I'J CH, GH, CH, CH,
stepr 3
O ‘ e}
P ll_H) l‘) ll‘. H, l‘_H‘ |T‘H, . |
+ HO— Si 0 — Side— O S O €8 O Si - — ll:”‘ "‘ (;:"’ ‘!:H~ ‘4:“‘
oH tl? (";H, :I:u: (‘LH‘ <i-_u, R 'I" -t "'5?”‘7 o— i*'!' O TR O s
o TR an o ar,
— OR - oY
Fiber surfnce »a
—on | ) . N . .
r{) -l-H (I,H, (l:'H‘ (II.H, ([H (1_H‘ (TH‘ (‘_Hi
o -—-_Ti —0 - ,Is;.-)r-— [5) -—--1T‘i e T == T S B s[. — O + H,C —f—sl‘. — Oy — ?1 ) —— ST —--n).-‘-—ﬁ. - CH,
f
Con O ? O, CH, CH, H CH, CH, CH,
{ Surface-bonded sol —gel PDMS coating) { Polymethylhydrosiloxane , PMHS }
H (i‘,u, CH, (I:H,
H G5 — Oy :Js. -—0 ”*-fTu — Oy si — GH,
ény N o
oM (!1 \(]) h <o, s T
rr()r——Ti LS Ery 1 e——— T.- O S - O 1?; 0y —
OH ('I; CH CH, CH,

D i 1, surface-bonded sol—gel PDMS coating}

step S

Bl 2 IR % SBSE ¥R /E
Fig. The preparation of SBSE coating by sol-gel method
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1.3.2 HEFFRRIR B RAE

INAURE RS 10g, IMAEE LB KBS, BT 50ml T BN N ZEMERERE, Biprd
500r/min, AHC, FFRTAHGELEE A I ] HEAT PR 3R 5
1.3.3 FABEBRASCHERT: -

RPN L, TR 12min, ADZEBEHT, PRI E) Smin, A B4R Z —8°C, MFH &
160°C, F PRI 1] 2mine AL4IEIRSE 120°C, AR 120°C, [, X420 ot Bt S 047 P D 32 2%
£,

AR S B B

HEREIIERE: 230 °C AU e : 1.0 mL/min;
EEHE: 70 eV JREAAE R 40-400 u
BRI 230 C VURR AT : 150 C;
BN 230 C Ky &tk . NISTO5. [ atk e

FEFPTHERGEE : 40 CL#FF 3 min, A3 ‘C/min J}% 150 ‘C, f##F 1 min, FLL10 ‘C/min T} &

250 C, f&¥F 10 min
1.3.4 Zp Akl

ARSI R AR AT V22 0 =0l AT 1 10, IRl 2 SO T PR R
MK, LURIERE S5 MS #1 01factory (UL 3) , A Wik Il i) H g ik i) it R — 3,
HT PR s RS LR

HFE O
M s St -
AHE ’u”ﬁg—l Mtee Costead Wi |
=z = - -

FHraAEEblpos
B3 GC/MS—Olfactory &R
Fig.3  Figure of GC/MS—OlIfactory instrument

LREREITIE

1 HEFEYWMNE, MfiemEartisi

L1 ANTRIE AR R 0 A B 5% 1«
TEAE BRI AL S2 56 TRk $6 20°C, 30°C, 40°C, 50°C, 60°C TANBRJEHEATSLH, #<H( 60 min,

FAFRE RS 2 WHCFEIE. SAADURE R AR 2 A0 SBIEmAmE 4 Fros. g88%W, KT 50

C IR AR 2N, B8 Bl I F A AR BN, Mk 50°CJE, AR K fik,

T T BE R B R R A A AE KA R A TS EL G BRARG, S840 R B A 2 v, R B AR A T Ay

wl 10 1, [l AL () AP AR, [ AH VR 2 E AR (P B o 1 b1 AR VA R B

DRI, 3 SR A de A S 2

R AR R L 2

2
2.
2.

_ 5.O0E40S
e

g 4, O0E+H0B — ] —

— J.O0EHIE [

e -
T 2 00E+08

§ 1. 00EH08 [
W

©. QOETOD 20 30 40 ) 60

ZHEE ©
B4 FRUREXNERBCRIZ

Fig. 4 Effect of extraction temperature on extraction efficiency
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2. 1.2 A[RIFRE B R A H I [ o) 25 U280 B () S

A VEPE 15 miny 30 mi n. 60 min. 90 min 4 NSRS, SIRAKHL, AMEREES 2 L
SPIME, S AU )R R0 R AL ST W 5 FrR. SEREOR, AL B R ) SE K
B0, 60min J&5 PR INASEUN A), ASHUCE IR W RIS . T 60min I CUR BRSO, BRI AUk
SRR, L, R 60min 1F K S AE SL I 4 At

ZERR i alR R B S A 2
. B.OOE+0S
.'I_:fé
@ 4. QOEH0)S ] ]
= 3. 00E+0S
EIEE 2. O0EH0S
g 1. O0E+0S
m|
0. 00E400 : : '
15 30 80 a0
ZEHARHE] (min)

B 5 AU RIR A HBCR KR

Fig. 5 Effect of extraction time on extraction efficiency

2. 1.3 SR BRASCAN [R1 490 25 158 B s o) iy Ak BRI (1) 3 T

L P AR N BB, TR 2min, A0 R BE 43 3 BE 120°C L 150°C 180°C, Mt B A [H] Smin,
E AN [7] 471 202 J3t BRI E 5 B B B RS2, T IR] 6 e 4 SRR B, i RHI EE  150 °C ) ml by W 45
R B2 5y e o B o teAh, S s R AR T RS R AL A R A A O, AR, R,
5 e B SRR PR R R, T I AU B A S0 LA SRAT L o

TR R R TR S EN 20

o
T B NOEHS
g? 4. O0E+08
g - OOE+08
M 2, nOEHE
glomma
ot

0. QOEHI0

120 180 T 180
ek R E ¢

B 6 2% i B BE X 4R Y ek B

Fig. 6  Effect of desorption temperature on extraction efficiency
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Total ion chromatogram of meat flavor aroma components
DA AR G 2 BT 0 B0 8 2 U PRI A L 7 s s MS 45 R D0 NTSTOS JZEA (5 2 AT 1% A R A5 2]
GC/0 &5 Rt A 2R R A N 53 e P B 45 20, 0 ol P v AN AW ol o o e il I LA A, &5
BRI 1,

Fig.7

TIC -

= —1. Dhdata. m=_

23

AR E R 2 &A1 GC/MS BB T

K1 AREREFHLD GC/MS. GC/0 735 R
Table 1 Qualitative results of meat flavor aroma compounds by GC/MS and GC/O
53 a4 TRES | MBI | B ZEA R tH i GC/O GC/O H
] (min) | 476 (%) | B (%) GC/MS | A FHIER S
SE PR
1 B acetic acid 3.818 3.08 86 J v i R A
2 T HIETHIRE  methyl disulfide 7.119 1.59 93 J v HAEA
3 LML pyrazine, methyl- 7.772 237 93 v J Pegr . W lge
4 —HIJENEE  pyrazine,dimethyl- 8.626 1.89 94 J J e
5 3-FRR LN propanal,3-(methylthio)- 10.089 0.43 97 J
6 2-%i%E-3-T ¥  2-Mercapto-3-butanol 10.562 7.20 v KGR B
B
7 2-%i3E-3- Tl 2-Mercapto-3-butanone 11.063 3.56 v FAATRAFFES
B
8 3-(2H)-WEW - dihydro-3-(2H)-thiophenone 11.546 2.18 95 v v WHE. AR
it
9 3-HIERIENEE  1-propanol,3-(methylthio)- 12.339 2.11 95 J J P E
R
10 = HIFENtYE  pyrazine,trimethyl- 12.819 2.55 97 J J s
11 ZBEFENLE  acetylpyrazine 13.447 3.05 94 J J PN
R
12 2-F2FE-3-FH 234 45 - 1 -1 14.150 3.08 94 v v FEME R
2-cyclopenten-1-one,2-hydroxy-3-methyl- =
13 FHJLNEYE  pyrazine,tetramethyl- 15.267 2.56 95 J v A REH
14| 4FIE2-L K53 (2H) Wi 16.043 5.28 94 J J il
4-Hydroxy-2-Ethyl-5-Methyl-3(2H)-Furanon
e-
15 2 I3 IR A 16.503 9.06 96 J v WA B
2-Methyl-3-Furanethiol
16 FHZE (2-HIBE-3-MEM 25 ) it ik 16.912 221 98 v v Wiz, R
*methyl-(2-methyl-3-furyl)disulfide REX
17 2, 5-— HIIL-3-g R 17.206 5.82 J A7
2,5-Dimethyl-3-Furanthiol
18 1, 6L 1,6-Hexanediol 17.802 3.32 v W B
19 2-FHT A4, 5 — = FR ok 18.203 3.41 J et A,
2-isobutyl-4, 5-dimethyl-3-thiazoline IR,

112




20 IRy 18.808 8.88 94 J J P
4H-pyran-4-one,2-ethyl-3-hydroxy-
21 K7 benzaldehyde,4-methoxy- 20.065 3.62 96 J v RS NN i
il
22 4O A BIAT 20.553 2.33 92 v v EF/ THR
phenol,4-ethyl-2-methoxy- =
23 4-F L5 7, I 21.050 12.56 86 J v W BEA
5-thiazoleethanol,4-methyl- B
24 BN Furfural 21.501 6.32 90 7 7 . e
25 BHT dibutyl hydroxyl toluene 23.021 0.17 87 v
26 T %) Eugenol 22.530 0.17 92 J
27 LI 25.393 0.39 93 J
benzene, 1-(1,5-dimethyl-4-hexenyl)-4-methy
1-
28 e 25.657 0.13 95 v
1,3-cyclohexadiene,5-(1,5-dimethyl-4-hexeny
1)-2-methyl
29 B 25.972 0.54 86 J
cyclohexene,1-methyl-4-(5-methyl-1-methyle
ne-4-hexenyl)-,(s)-
30 TR BREE  bis(2-furfuryl)disulfide 30.042 2.59 82 J J . W
31 AF W LR diethyl phthalate 30.716 0.13 90 J

2.3 T AT 5 0 I 12 R AN AR I
Forb, AN IR GC/0 WAt ASRAE T RE . SRAE T B SE Y B § NISTOS JEHh A7 A8 il
i, AREREATIE R, AT RARI B e (11 Bg b 1 E

abundance e

Q000 = mS=106 (100%)

E g —{k, m =107 (5. 3%
s000 = mS=108 (4. 8%
TOOOo =
OO0 = 106
5000 - 55
4000 - T3 55
I0oo - =]

- —15
2000 - = 3
1000 E 21 15

_ 51 | 65 BE o TIB

_ 11 |I | | 1 M T T || | el
&0 =0 100 120 o=

B8 HETHET 6 SR
Fig.8 Mass spectrum of No. 6 peak on TIC

B, K76 Sk E WKl 8 B, wE I i SO I m/ 2106, SRR m/z91 AH 2
15u, 570 m/288 A2 18u , NG, HRILAINT m/2106 470121 (%D , HIF2
RS TR (n/z 62 BRAM) , ATAIBCREYITPA S IR Ny iR 73 PR [FAL R W2 R
K 4. 8%, AIRIARINMITEA 1A S A LA 0; MG M1 A=A 4. 8%, w[EIARMPIP S 4-5 4 C, L
i Cy Sy 0 FEyulF i, 2>+ 106u S E AU RESN C4H10S0. $2 K (1) TP MAUEEE A 0,
i B AR FN AN IR BN S5 4, AT, A 06 M=33 (m/273) W] 0K EN 40 Hh % —SH,  HH % i
M-18 (m/z88) A ANA AN & —OH.  DEIth, HEWTILA IOASREE T IE, 5 GC/0 A4 R —5L.

I3 T IR A= (2x+2+2-y) /2
Hrp: X=C. S. Si; Y=H. F. Cl. Br. I; Z=N. P
Prub vk, HoAth NISTOS FE v Jo ik 2 HAak GC/0 e MEAS (4 Jeds) vl Jin CAHEWT A A

x (D

3. &t
S 0 T I A5 ) 2R R A AR b i R W B A R, o) R B BT 3 27 PR B e

HSAARRE, 380 TR A A ISR e S BB ACRE HAT R By PR 2 JE IR S D A
AL AL G AN AE I (SPMED AT BEOR KA e A AR, DNk, BATE R R B,
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GRS AL IR, AEBRSEORE T S ol 7 B 0T I i sse) ™ el
m ¥ec/ofsH

M iRGC/MstE

B AEED
B9 GC/0. GC/MS fx 44 $i &
Fig. 9 Number of detectedcompounds by GC/O and GC/MS

K19 o3k 1 85 R EoR: FIH GC/MS. GC/0 PIFF I ikILks th ot 31 Firo Horpr, Bralidsr th4H 73 26 F,
A ds R 417y 24 Bbo PIRRDT VRS RER L 19 M ot ] LG 52 Dy e PR A R AL B, 9 dn G
Y 3-HIBRAE NI . 2-F -3 IRIG BN . LHEZ2 250 My A-HIAE-5- M 4245 . L GC/MS Ao thiif GC/0
AR BIE T Bl AR S A BRI B, X A TR K. ATRE R A Ao ) 0 e i AR
TR A I BT RHR TS e sR AR T B A NS B A B, AL i) 3— IR AR Y ]
RE M 3— MR FE N EFAEAL MoK BHT N Hua bl AR IR £ O SR A4 3 el R mh s Jon vy 1 2 591
MTZEE M B2 55 T RE FH AR AR N o A GC/0 A H 1T GC/MS AKS: Hi K i3k 5 B, w] Jall by 7
RSP 2 ARAEL ) S 4L el 2w (L NIST BTtk B i ANEAE I BT, ISP A AT X B OB
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HIRBEMEA R, WL, GC/O I3 HT & SR2Xs GC/MS 45 AL HE BEkh 78
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A = FE R
HardE WA
a2 P A FAARA TR 3]
The status of the Chinese vetiver
Xiao Tingting  Xiao Yu
Fujian Nanping Li Yu Flavor Co., Ltd.

FE . ASCEE 2 A TR H AT SEBR TGO, BRI A, R D Sl 5 DA RORE A Rl R A R
SEEAT IR A .
FBER: BRI s AL AR
Abstract: In this paper, vetiver in our present situation, resource distribution, vetiver oil quality and future
development of the species described.
Keywords: Resource, Quality, Prospects

1. BEUH

L1 fhFle 52250 (vetiver) AAFL (Gramineae) ZT-HiJE (Andropogon muricatus) 4.
s 1~2m; WA ZIE (il 1D REAR BN 0.2~0. 8 mm, A AR, FEEEPEERIE (A
Bl 2); E 2 RReil Y & Al B3R A ARG A R B K RO LB Z
ARG, KRR 7 BE A A 0

L2, 228 TR E AN, R TEIREJE Y. AL

1.3, AU I AR, A2 Peif, i, SRS MRIUE 22 50R . DRI EAR )
FURZEFMAFRA AR, — B 1-4%; WA 4%, 5 225852 8 ot A o . 76
KRR, Al ARG HR Y AT 20 AR R BT K 7 26 25 R0 SO K 20 & 2
B, RO EKEe, A1 R 3/5; BELFUIELKE, 25 2/5,

L4, FEERFAT T A 2 HARD S S (HA A BORHRIE IR A 2 5h 7 SO BRI B 7 o
g, X WARIIE 2R TR HEAT A AR R, RO E AN 5K A SR AR ST

L5, A RBEAAMERERE, MASE R, 22 s i D G L U, 28
AN LR BT .

L6. A2 HNAZ, eSOy 21 el U E KRR B R Rl 2 —. I EEES 50 4240,
R )RR, VAR RHEY), SRR F R . e 80 dELLE, fEfER.
ARy VU EERLE 2R TR BK B K. e AR, putksR, RATIRGFR BT
P AU, TR IR N -10°C ~ 45 C FIEERE N i 300mm~6000mm [RI3 X A4, 5 2 H0 R
SRR RO R0 600g/m2, [R5 B0IE I i BT R R I DR BT g AR
TVIE AR Skt o
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2. ARSI R
2.1.
2.2, A EEEORE IR o R

2.2.1. FIXFTEEE(20/20°C): 0.985~1.020

2.2.2. Pr6IRE(20°C): 1.5200~1.5300

2.2.3. FEMEQROC): +17°~+46°,

2.2.4. 8 i e T Ty €A s b B G O PR RS S bR

= —
=

.

g

i

Ll

1

L ROREITR AN b O IR B R AR, AT ARHIRAE . Al AL R IRIRIAR T

T T [ T T T T [ T T T T [ T T T
— 5.00 10,00 15.00

T T T T
’:0.'00 y

2.2.4. 1. BFMANEFUH I EE MO HER:

4153 2 F B (%) M (%)
Pl Y 9 11.5
e 2.1 0.48
YRS 16.4 2.5
FaE 11 6.8
W20 1.1
LR 55 11.5
Ea Al 3.1
HEHR 7

20 0l A S AT € 1T 0 AR ARt e BRI, (R A B AN, SO ) S5 T

2, W Z R T T AN

BT AT, R, bRt
VDR ITIE S i ST LY AR/
T IR 2 ORI R A Tl (R TR S
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3. TR

3.1 FAEEE M EE R R . H A ERRIE R K AL SPA B A VEH
AR TR R A B R N T R R T R R, B LA A (05 R IR I R
B A, FARARFURRYRE, BRI RIE 2 R, BAEVE T e, R a2
FRERAN NI SRER . Pl e 1557, 622 ESL AR BArh — 22107
B, TR RO . BLARREIEM H R, ERR R E R, AR BT RN
AT AR A ——55 N IR

3.2, EEEUREMBINER, HERMEM, BERA, B MRIHEER. £ Ta 2L KN
I F K RER BE 22 B R sy, nT AR H — Rl G VR AR

3.3. fEESL, ARG 225 iz, Wt eie 2, B RGeSk, fEik Ao
SR, RS, AR AL ER T A I RETE. W RS AL, EENR BRI E )R, BELLPEE
ORI o 25 2 BRI T IR BT PURZE (b i A B MR I RCR, A 22 okl T
Ak, FAsb. ALetE UG A FEIR . R a2 ORI e B S, AT
(e G R AR s, TR, . RS IR AT R R .

3.4, RIEEZEEE AL M. Bost, BIREERKAEBUE . SO M &3

MR LA T LA, 5 2SR R R AT SRR . (B, TRl TR A R, B
IE A 22 BRI AT S e, BRI AR P S A ik A AL 55 3 AR BT S A& Bt
JFAS B (R R S AR AR 1), SR TR SR 2 B R R I I S SR . AR N BT, S N IE AR U5
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T A Y A B ZE BUR AR ) F R T 8t
RRFE EXF WL FRE AT
RYVEIRE A PR3], I, 518051
THE: R B AL IEORIE A D AAE RN B R A IO A5 2R BT o A SR P
G A B i A I 5 CO 2 HURTER 75—~ Anltipe P [ A BIOCAE R SRAE D) A RS B T ) o 2 P
NI GBE AT T G, [R5 Al B A BOR IR A ) A B AT SR AT T e
KRB AN, ARG RREEL BRI
Research Progress in Ultrasound Assisted Extraction of Natural

Plant Flavor
Yu han-mou Jiang Xing-tao Xiao Hai-hong Li Qing-ting
R&D Center of Shenzhen Boton Flavors & Fragrances Co., Ltd, Shenzhen 518051, China

Abstract: Ultrasound assisted extraction technology was applied widely in natural plant flavor extracts in
recent years. In this paper, the latest application and research progresses of ultrasound solvent extraction,
ultrasound assisted supercritical fluids extraction and ultrasonic-microwave synergistic extraction of natural
plant flavor were summarized, the prospect of ultrasound assisted extraction in natural plant flavor was
prospected.

Keywords: Ultrasound; extraction; Natural Flavors; aromatic plant

RANMDF RS TR H HART . ORFFIR A M AR 8 LA EHE I e, B 1
Koo By ARENHL T 25, PIoKFEE S B B OB I - b o JGoRk, IscRs v =E . BT AN g
IREE RS MY I T

WEAHFEWERRED T, 2914 500 RFIFERY 250401 20 N, H A DERIT K
R HEATERg, BLETT AL 200 B, mmEETFRKIZ 100 R, (HRH T35 1 %I,
PTH P RAR R B AL AL T AR G PARES . H ATAE SRR B BRI 18 F B A K 7%
KA RAEE TRV Wk, S5 aTEASE . TEIREEAR GO vk R, AN nT e B2 A
TR, T ECR AR Al b B B gk B Ak 2 AN PR B BB IR, DR T e 1 R AR A R ) e
TR . DR, BRR P RAR A BRI V20800 0 RO o R IR, A R B A sy, AR AR
MY AR AL IE, B T 1 S84k 3 1 R AR A R AT MY 16 A& e J7 1), 1 8 75 I Al B AR Y
(Ultrasound Assisted Extraction, UE) FEAAE 2 H A HIWFFTH L.

FE 5 YR I A E AR P 75 R S s it e AR TR s R AN . B AN L I L T A
YERSEZ B8N, BRPT oy Faa s e fg BE, v A28 i& 77, AN H AR s 2 N, 2
BERECRHEAT S . B A I A B S A S A BRI L, B M BE. SRt s S iE R
TR LG, R S A HU B N o, T DA R G, e Lt an ey, R A R R AR
AT AT A — s ) S0k B AR L, B RS S AR P SR T /D, ZEOS FR T, A S0 AR
TERGE Y, WAy, BRERE LR [ AR HOE B R

HHEr, &8P A R ARAE & T g H R AR RL . Dhagtkuh i, 28 k& H
JUREEE, R RN A R IOT T A 0 T B

1 AR (ERIE) ERRAREYE R IR

RIRKEY A BHEH 2 AR L R S AR RS, AR A RHEA (0 ol A 00 B AL
AN, AN AL (R B0 R B AN, DAL P e A RO 5 S i & ANH ], AR SR s
B IMLRIE .
L 1 FRUEYIR AR 2 08 A AR

PR SR SRR RORUSHE, = RHE ) (KD 7 B B A IO 7 % o SR (0 S0 18 73
FEAFAE T . BRI LU T b P 4R UL 15 /K 28 AR I B 1Y) 2 B R A 22 J 3 AR
KRBV RPCEAUM A SR AR, SRHOCR s, A K VORI T B A K R
OYBS . A URRAE R AL A SR R R 2 A IR, 2 pH=T, WY 7096 LR, R AR IR 1)
130min I, 5 R 2 RSRER SR L 1. T SUMEFS ™ R FHBE A K 25 R S 4 P SR A% i
WCiH 5 0 0. 31%, FFAL I L P s B0 FROE I 1) T B o) 2- (DY S5AIE) - LI (4. 88% ) AT-T-LAHifiL (9. 48%).

G35, HAb TR AR AR 2 1 P A B SRR R A T T . SR 5 R TR A R
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FMHRRE N L2 S TRFERCE, 455 747 B, 08 m T e MRS s R0 8080 B 1R
S TR T R P 7 AR IR S I T AR AR A
1. 2 FRMEY B8 75 P A EX

B /NSRS A UL, B T K T 2 R I B B e B B B = e g
BN, KB A B \ i B A 4% 1h, R m T4 13%, 1 S E AN & E e R
A, o T UG A SR 3T 2R (R 7 U AR R ARGV AU RS AT ARG, BRI T AR IF
CUREVEZEE], BORHEE N 3: 1. RS IR IR 250W, B A AL I ) & 7 min, BRI K 70 min,
PERURS IR 0. 33%, Athanasios C Kimbaris 25" Rl FH /K ZE RPN Mo il B /K ZE MR Bk
IR P PEOESE ORI A, R R IR A B T ml ol D e SR A S D IR, I Ho s gt
VEfRT o, B TAVAR A P2 A E o R N B 8T SR 2 Tk 7 a4 A B 7 e 2 4 v, AR Ol
7. Tml/kg, FER A VERAED

Wil 7 [ 25 DL 2R, SRR A I A R S TS A, g fE ol 25°C, 100 min, Bh%E
60%, 7R 0.284%, Hrfoks i A BRI AW (47.569%) . E S ST T AR H T X
WA TR G AR AT 2 m . 85 SR AR R 3 5 i Th A& AORS i s i Ay
R m T HEIRFERD, HFIREOE R I FEEM 1. 80 f%,
1. 3 FRE YL 5 AR EL

RS R P AR I T FAE T T, 4 TR W P U B e L K 2R R 7. 8%,
SRR 12, 57%, [RINETF R, AR A 1A 30min, T —RBURHE, ki
HEAT TR 7 Al B AR DGR A SO A ST, A B T2 RN LA 112, Rk 40 H . S
TR A 30mine FESLAAME NAFEN 1.09%, AHXTALGIEEEU vk, 1 B4 Bhis AR A R e & T BE
P A RO (P TR O, A RSN T, AR A AT R, SR
1. 4 FRL R B2 i 75 2K EL

A HARAE S A0 A TR A B 3 0 sy, T4 Iy B A 4 I I 26 0. 75KkW,
] 60min, A SIREEN T5% MM EZ Y 1 6(w/v), $RBUEN 18.95%. TyENvES:""HiE T8
Y AL HGE A M Bz v A A SRR Tl (1 453 2 AR B2 28RN N NaCl =y, 182 2. 71%, GC-MS
SRR T AL BT (81 T%) o SRR AE " S i A VA AR OE AR, IR,
IRZEVRZENA . RIS 2 7 7k A B R S HORS B2 ks o, BF 9045 H DL SR e /R 71, ) 20 KHz &8
FPEHEEL 10min O3 H R EEHE 4 Fhor v 2h (8 R AR 2 5 AL, B AAH i A to Be FH 43
MTAS BRI I BB R M A AT o SRR T SIRIR . 9— 1 NIGIR, AT 8 —FHAM
a-FZEL o SREHEME. IR AOE T ORGSR
1. 5 FRME Py R 5 52 1468 75 P AR EL

R B 450 25 0 FET R 7 e Al B S B A URFAZ R BURT 752 S CE AR, FE RO OB B R Tk
7. 8% 6. 74%, ELINPGEEELEE T 48, 9% LA o {H 2 PAERmAL A sy 25 AR K, Horp B FEARURR X
IR (BRI Ne  J5  BEAEAE A RORE et b o W A5 0 KRS T L S VR ), AT T AR (A
I 1. 2W/ em®) AR BUBAE A R A AR R BCAE A T PO 9, b OUSTE 75 42 B LR A4 i
PR, K 30, 1% XU TN HE A g N7 — Tl 7 B B ERCAE Mt A G 1) 7 Y —— A P 7 A B
LERBFE TN S 600 W B, FEABUHRB IR IS0 26. 11 %, B2 FoHE RS HE BRI A1 B8 75 4l Bh AL By v
OB 3. 186% A 8. 140%. 1% 7 EFERF . $2HAL 4354y, N RBITRM D) B R I HE R AL T 30
.

AN, R B v ALY NHEEDT L I T A R A A B AR AT R AT
2 MFERALEIE T Co. AR & BI 5 it R

ARG CO,#HL (Ultrasound Assisted Supercritical Fluids Extraction; USCE) F%
AJE AL FE CO A< HL I [ B IR 737y, DAIE 21 B s S A% UK ) FIASHGLBE « 4 Fa AR U )
LHE AR H I EAR o IR 75 i e 5 CO. 2 am Ak 1) 3+ B H A okl 4 21 B R T N i)
ZRAE, BN T R R — AT

Balachandran 25" BT T i f 0B I FAEHUA R TR0 m . (A EN T, FEEHbs
VI ARG B AR e, B I i T 30%. WA O WFS T e b 75 3 AR I 5 o, %€
HCBRMICKT A AT 204y, B 7 R A 2K IGHR P = 240 15%, HAN S EEZEEU)AE RS o K FfR, Rl B
MR T B A O R N . AME T RS, 2 AR YRR USCE BEARAR IS )5 T 7 PR % R i,
FEEEST. T AN A ES) Sy 2A AR, RN a5 5k 60W/L (KB A Th 2, ¥ R M BCR T IA 11. 60%, fiifs
BT H SR R MR m TR TR IRUT B WA R A
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3 B RZERCR AR E Y &R AR

-kt [EI A HC (Ultrasonic—Microwave Synergistic Extraction; UMSE) AR KR
S A AR FH O A S &, 7820 R P e 3R 30 1) A VR F LS (s ReVE T, Sl 17 R
JEB P IO R B 2 AN LSBT AR s A5 AR A EE R AR A PR R R . PRI, R S A
[ AR HOHT R A AR W T 46 Y T R AR A A R Ak

Shrma A 25"" SR I A I b ) A B S8 22 IO 22 3R, I A0k 29. 068%. A2 R
FH R 75 30— P [ AR R AR A= 220y rh 2203, IR 7 38 250W Tt Blp [l A 3 60s, 22 35 R R
AIAH 3.262%, st HAFAEAIZIN 2h () 1.5 4.
4 BEEARDERRAEYELREE

RARFED) A RE) 12 N H T8 AT H AL Tk BEE AR DML R R, RARME A k3
U SR AKE B T e I m R MR I it . BLAR I iy 408 7 3 il B A6 R R (R 9 4
AP, (HIHAE R A B N @08 Bos AR AL, RO AN EAR . (5 H &
75 e B AL R 9 3 A B AR S0 S AR AN b, R AN BAAOR G AT ] L) L B4R,
TIREFER Ry BRSO AHCHLEEF A 7 0 S 5, H AT I 2 o O TR HERE 75 )%
BN AR R Ak, FRATA I AL s S LU LA

(D) RIFERLZ HIREY), WorE, ARBPRAFRHEDUERA R S5 g, A, JEH
B W) SRS IR, DR AR F R RIS P BRI . MR RE, TR SR BE 43 A1 2%
KHEEISH, A AP m R T BHEHCR

(2) FERIRA R 7 4 Bh PR U BE— 20w o b, RO I HLEEFNB)) ) A R A T IR AR, A i
ANFIRARFF RIS, LA A 38 () R AR AR 5 ol B X R A o T

(3) FEHEA R TR PIEFT, AR IRIR TR A 4 B PRI TREBOR R, W & RAR TR
B P BN AR R A%, WG PARE 75 A, T AN 17 5 7 e e A T AR L

(4) WS AREOSAGE S PRI A, AR i fS S S SRR AR . DR SAIGER 75 78 70 R4 T AN ]
AR PR PR AL, THIR TSI, AR SISy, SRR Ak

SR
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TRLLAEIR LR & BT 9%

UJ//\ 73 %%*ﬁ‘
CRIEIREAIA FRE),  FY| 518051)

TE: ULOBEORR CBE R RE, o 57 8 SN & 2E Michael N, JEZIBNRE. K SRAT L1
IR Ol = RIVEWCRR 51 7% j7 i & O AriE ] 1450 . %G Iz iR 15 IOV
WeE R EA AR,
KEEA: Michael Mk MRAALIR OHR; LEELIR WG SN SN
Synthesis of Flavor Ethyl safranate
Ma Hongliang Wu Qilin
(Boton Flavors & Fragrances Co., Shenzhen 518051 China)

Abstract: Synthesis of ethyl safranate from ethyl acetoacetate and mesityl oxide was studied. Total yield of 3
steps were 51.7%.Ethyl safranate obtaind had confirmed by GC-MS. This synthesis route had the advantage
of cheap and easy available of raw material and high yield.It is bencficial for commercial production.

Keywords: Michael addition, Ethyl safranate, Ethyl acetoacetate, Mesityl oxide

1w

ﬁﬁf&&%ﬁl(n,m & a— B- Y-=ARWARRIREY. HARR HFER.
BRSSPI (7 HA BRI B I ANSIENE (2], |2 TEORE AR B . £E
AR R SR AR N REAES 2 573 T o K S A A R o H i B A P PR R AT AE IR £ 15 = MRS 3t 11 iy
Quest A F] i, WAMARIA) KA. BT, FAUFK T — 20T B & BORZAERR LR B 2L
ATTFIE A L LR CWEA SN T IR IORE, S B HEALS), 2EAT Michael IIRURNY, 135
m*@%(266:$ﬁ4ﬁ%§2%8%g)$%Z%(m,ﬁ%ﬁﬁ JI AR A 3R AT IR LT AL IR £ i
(Do LA S BAERME SR EGS . AR, &6 Tk,

m

2 SEROEA
2.1 A28 AR
138 AR GC112A (LR SR AT R A D

SR 5975B/6890D( 3 Agilent Technologies)

WAY-2D 4] DTHT 5
WHl: AEEORR WG 58 LR A i85 4 b 4l ).
SUALEE. ROE. HOR. AL, SEALE. B, IR, WRIREEN N T AL 2R Ak 5 .
2.2 SER R

L}

o] =] (]
Py + lon — o
o - =~
.

=
o o
,—“A“"-\-\.\_\_\_
HO =

2.3 LW T
2.3.1 (2,6,6-5%%-4-#%—2 HEmE) FRAEE QFH%

TEBEA MK A B 2% . VUL . IR S LA RE A1) 2000mL = i, 26)5 I\ 2.0k 2. Z.15E 390g.
SR A 294 %%%@ﬂWEf%%gﬁ%mmEmmm B NI KA 1L, VI
Wi 60 N, N ERRER AR, ARG RN NI 300g 10%EEFR/AK RN 150g FRCUkE, iRk 10
SR, BRESE, FEKE, FHMRIK 10 % BRI K= . & R IGA IR 2k,
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BRI 20505 28 Ve 108-112°C /bmmHg 1873 B 228g,  (2) & &4 92.6%.
232 (2,6,6-=FE-4-BE 2R CHE) FRZEEQG)HHIZ

FEREAT O S« VAT RS TG 1000mL = FUHAR NN (2) 225g, LB 85g, FEHFE NN
KBH4 21g/KOH 2. 1g/H20 100g V&AW, WM FErh UK A ED, 58 s N EEAE 45—50°C, ANy
()% 30 2340, WEmseke, 7o FAkeibe Y 12 /AN O 8505 i N O N 180g FER,
SR FH 100mL 10%BS PR /K oA, TS /KSR bk, 3R 20KI2 w2 HTJEK CaCl2 Tt i, 94
i (3) 346. 3g (Fr ) , EBAL TP I NATH
2.3.3 WMAHRZER ()FKHI%

BT MKy B 28 . VBT L IR T E R RERS I 1000mL = O NN B3k SN A (3) 346. 3g (77
T AT FORTEPR 3. 5, HEREINAERMEK, SN ZIEAKG R A 1L, [N RIZTEE 2 /N o O &
WG, JeH 5% RN K i A, PRI KPR b, 520K E . WESE 70 T T 2808 2505 1 K,
TR s ZE 4R 70-76°C /bmmHg B84y, 13770 (1) 152. 2g. Tilir kT, =AM RE8 K 91.5%.
24 PRI R

eI T 4 F: BEFE IR 250°C; FEFTHE, RIAIRSE 100°C, LUEEE 4°C/min FHEZ 200°C; 4
AR (B =99, 99%) B AU 0. 6mL/min; HEAEE 0.3 L, 0¥kl 70: 1. R ke E.

FE4AE: 30m x 25mm x 0.25 0 m BAIEA: (DB-17)

St 2 E)E 250°C; B TR (E1D) LR 350V, WS 190°C, KA 150Ma; F13itA] 0. 5s/
s Ve F 29-540amu.

A LRI A B 5 R

S MRS LK 20 R Y HACER 266 B il B =N SRR ARG A, 5 AR SCHR (1] B fn4b
RAFAEN E &5 AT . =N R ST 91, 5%.

JRE AT A TR W AN TR AR IR TS ] 5 A R b 1R 0 I 54— 2

PTG Sk n25D=1. 4832, 15 SCEk [ 1 AHIT

-----

aun

-----

aan
aza
s

Bl  SEALIERE 2. KS9 o4H s i

3 ZR5iHe

SEATH H ST TAE, FRATEE ST —4 Michael WM [ 5 3 I a6 2 3 45 24 IRy s i T L
BRGNS . (ERROEE LR 415 390g. 54 XN ER 294g. FALEE 5g FIFA L bE 1508 A4, Mdle
SN EAFFA RN G 0T, BEAT T ASTR) B4 s o B TB) e L S 36 . Sz 45 SR B 3 T

M 3 R RTAE Y, el SONIE] g 60 /NI o i s S TR A, D s N AR e A, OV I A K,
RNAF R K . NAETFR G AR &R F R, K SN i ]2 A S BT
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== /=

80 -
50 L
A0
30
20

B 16 24 32 40 48 56 64

B Rl h

El=s EREMRMEFFE (2 S

4 Gk

LA 218 LA S A SO A ke a6 SRk, T S BE D EAL AR, BEAT Michael BSOS, #53IMK)
R (2,6, 6- = FIHE-4-3RAE-2-FR AL HIRANR (2), FEHAIECKE . Bi/KEHIBGRL LR 2
Be (1o G T EM A RS B, . SRR, &S T A, 77 e
W, PR [ Ah™ iR dE, B USRI 20K,

S 3k
[1] Hans Julius Wille, Wilhelmus Martinus Bernardus Konst and Jan Kos. GB Pantent 1, 456, 152
to Naarden International N.V. (1976)

(2] XUBSC, %2, S RAERHEOR T IME. dest. s ES TR HRREE. 2009, 347.
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FEEZRZFm S REES]
E‘]ﬂkg, F!fx/gfa *i’fl‘%;f%,7 QF}"YJ;EI\:a %ﬂé‘ﬂﬁ

34 P A TH RIS, 314006
WE: FEFLEEWERS &R IMFA= 5, s KA % e AT EmEE R
Mo RN A FZ R RIS/ IR 7= 52l R A s 5 2L Sl s
T FERIE L 95% B G, HP-5 B4 iA:, FID &4, £ 120°C 250 CREFTHE, H
MARE VT e E . SRR, A B/ MEHEEREEER] 99. 90%LL I, A4/ J % =4
ot Haigogimim s TR X F 2R P E T aE L 50ppm (48547 4r 25, A GC—MS
5 H—NMR &5 7 V5T T s e, IR i 17 2% 006 7= i 3 0 nT REIE IR 52 o
BRI Tt E U 24 b

T2 Z R BRRAE I KN A SR 2 —, WA RS A R 4, L7 Sk 1 DR
AF 5%~ 8% I K R EDE M A B R A AN O, 3T LE R EF R R AR
KSR, FERABE ZMEE, Bl k2 k32 2R 1 #0 2 SRR A QU 5 s 26 .
VAR LR L AN, BORE, kD, SR, BN TR E R K E L R A,
2009 fFSLFRAY B IR 22 58 Uk 9200 20, (H AR L R TTIHZ 60%HI L. F L E SRR SRS
AL Ay, AR TR R IR S T, N AR AR A 2 R AT RN ERER S A
VR = i TR R AN 2% 0 S B i, A H B e AT A Y 1) et

1 MRS E
L1 KBRS FIEFR 25
1. 2 A& 51EA:

HL TR CREE 0.0001); SAHMGIEL (Agilent 247 7890 A,y HBhBERERS): LW (Tl
1. 3 BEAN AT AL
H T RAERAFREL 0. 2g Z2 A7 UFE S, ) ImL 95% L BEHS AR
1.4 i &
HP-5 B4 (3% FE (Agilent A7) 30mX0.25X0.25); #EFEL: 250°C  kEkJk: 12 PSI FE/FTHL:
120°C (4 min) -250°C (5min)  FHIEZR: 10C/min  FFEE: 1ul spbl: 10: 1
1.5 FHORZL M) GC—MS ZZHE il FHEUR ZE Rt AT Rl F= b & S0 IR . 290 H—NMR 7E
ZHE RN T R

2SR50
2.1 ZeFUE M HORIE ST

CPETRVE = B e 0 AR QAR By AN L R AEBRE 25 A T 4 & 7 i 3- AR B4R R SRR, "E AT
PESAT N 2128 3- AR 4R IR O IR, SRS AR 45 T M R B AR A 2 3o it
FEU R

OH COCOOH CHO
OH T“O OCH,
+ —_— —_—
OCH, COOH OCH, OCH,
HOCHCOOH OH OH

FRYE S N5 s 45PN 22 5 AR A R b & A H At — SR =4, AR A =, 5—
B 2, Zad GCMS AU RESLIR FOEAI, e & LB P BRI E L5, LREF
. -HIEEF LR, 5—BIF LR, Hh oIF 22 R TR IR A R S D B 4T
s AR LY bW LR R RV INGE R T 5 F A 2L R NE IR A 7 4 B H Y 2w in T
T2 R NR A T B HOE A A (AR, 2 HT A 5] (ORI R AR )y T84, R —T
SRR A 6-F 3L A OIARmYEI =4, T 6-FF 3L AT 7E A 7= 22 A B A N AR R T
LIRS Sy
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. + —_— —> +
on “at OH OH

CHO CHO

L

Thig
#

114

B 1 FERSAAGELE
CNZEARA IR s AT 23R, /2R, CHEFER, -FHFEEE, 65— BEF=F)
22 AFEHIEE
N T DR 7 SR T R RN A 2230 B AR TS L IR SR AR D A, i
F 1.3 PR AT A A, HCELERM AR, IR A 8RBT SE v B, 2009 AR SEBR AT
PSS

Hor (%) | HEHR SFE=R | CEF=R | S-PEF | S—BEEE
Hor
— 99.96 0.0022 0.0088 0.0260
- 99.97 0.0026 0.0129 0.0120
- 99.98 0.0019 0.0098 0.0062
Y 99.96 0.0021 0.0105 0.0237
h 99.95 0.0031 0.0079 0.0099 0.0291
Ay 99.96 0.0025 0.0086 0.0108 0.0181
+ 99.94 0.0018 0.0102 0.0220 0.0260
J\ 99.96 0.0027 0.0092 0.0216 0.0065
u 99.97 0.0018 0.0131 0.0134 0.0017
+ 99.96 0.0033 0.0077 0.0127 0.0163
+— 99.95 0.0022 0.0113 0.0119 0.0246
+= 99.97 0.0020 0.0082 0.0094 0.0104
e 99.91~99.99 | 0.00~0.0132 | 0.00~0.0343 | 0.00~0.0391 | 0.00~0.0418

1 FHEAFZRARATHEERE

MR THAUER, —FREF RS SN RBHEEORE, Horp 5- PR 2 1 5 hE H H
MIZACH —E MAALIRSE, fET. N BAGHZRET &, 2B, XEERh TR £
HRE-CAY B I AR I T AR, b Sa e 6-FEEaIAN, 83k AmmE st
W/ 5- AR 22 3R

MRS > AT RN 2 20 S ML 0 B T2, AT T B AR B N B e br o 20 AR AR A 7 22
NS OERIRE AR, BATWLE MR T AL TR, S 2 R I A R R B R,
P DA it P R R EAE 7 i R R e ARG AT AR AL A 2 R A L A U IR, AR R
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HFOINN 500ppm (14847 7 24 ZR I 5t R 43 3 H AR B 22 RIS IE AR, IR LSRR 7 i P AT B 22 (e R
Vi E/NT 250ppm. 5-FIEHRZEE 5—MILFE 2 X H LR MNE L GINFE MR, kil
FEZ = S 84424 500ppm LLF o

X R A AT S S R, W T ROV A L, PR R NS TR R . 1R T R
TARESG, SABAH G I E S W SRR, ART AT I F R 5 &SRk
4%, IEFIA A H I,
23 HERERMNEEESHENRBN 2

N TR 222 BT, BRI T R R A, FRAT AR 2T B WAL T o)
FTIRR PO TP S S S R S R B B A

B GCR FHAEUZAST I, R AR B A 1ppm, 7= 5h 56 JE 48 5 YR, 5 S PR TSI B

W E AT 22 28 A P e R P A B O R S R A R A, BT I R A R B AT TR
M, 3% GC g FAS I T EEAT IR, AR BRI R 1ppm, 2820 URESIN, —Pgssa) itk B 2 AT A0 AR B

3 4@

MR T 25 2 A TR, A ) B2 I SARHE S 7 S BEAT ARSI A, 6 B AT R R
AR AF L3 5-FIER 2L 3. 5— AT 24 AT TR (1 P P bR v E A TR WA B T RAE S
(2l FE IR F 99. 9%LA 1o [R] IS v BE S = T 1) 7 U, TR B A TR I, R s, R
L5 VR 7B B S A TG B BR
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R W 2R TR B R
AFA MER 3 R A R FAE
A R AL FRGTAEA S AR s K 410007

W AR T P S A HaO., BACul 5 2, 2, 6, 6-PYF R 1 e (fjFk TEMPO)
A AR (ENAD A A B A Y) (Scheme 1) 7775 AR HI AL AL B R H
T A8, PR 55 A A XTI I SR e e R S S LB . 45 AR 2R R 1. 08 (10 mmod), Cul 0. 095 g(0.
5 mmol), TEMPO 0.046 g(0.3 mmol), CH.Cl, 10 ml, #EJHEFE NN H0.(30% ) 20 mmol, 8 h JGfs
1EBERE, BUORERE GC-MS K, ek 78k, ShERct bt g, AR EBA CEFEE) 1.0 g (94%) . 7~
WG T FIAL AR AR IE i . S R BZ IR Ha0. M5B RE, B R RN bR, ik
BRI L AR R ITE I JEF . The synthesis of flavor compound of Aldehydes and
ketones

A 2, 2, 6, 6-DUFIREEA A h; fiifl; Ak B 5 H0,

The synthesis of flavor compound of Aldehydes and ketones
ZhuZhuoyue*  YangHua-wu ChenYong ZhaoYu
ChenXiong LiYan-ling SuLi-xia
The Technology Center , China Tobacco Hunan Industrial Co.,Ltd Changsha 410007  China

Abstract: The studies of H,O, as oxidant and Cul and 2,2,6,6-tetramethyl-piperidinooxy (for short
TEMPO) as catalyst for the oxidation of alcohols and the studies of the synthesis of o, B-unsaturated ketones
by allylic oxidation in recent years were summarized respectively. The synthesis of flavor compound of
Aldehydes and ketones were completed by oxidation in our thesis. For example: The synthesis of
benzaldehyde by oxidation of benzyl alcohol.The reaction conditions for effects on yields and selectivity and
conversion and the scope of H,O,/Cul/TEMPO system were investigated, and the proposal mechanism was
speculated. We discovered that benzyl alcohols. allylic alcohols and secondary alcohols can be selectively
oxidized to corresponding aldehydes and ketones with high yields by H,O,/Cul/TEMPO system in
CH,CI,-H,;0.The structures of the products were identified by NMR and MS.: The optimum reaction
conditions for this reaction was found as follows: benzyl alcohol (1.08 g, 10 mmol), Cul (0.095 g, 0.5 mmol),
TEMPO (0.046g, 0.3 mmol)and C,H,Cl, (10mL) as solvent and H,0,(30% ) 20 mmol were reacted for 84 at
room temperate to give benzaldehyde(1.0g) in 94% yield by the separation of silica-chromatographic.
Keywords: 2,2,6,6-tetramethyl-piperidinooxy, catalized, oxidize, alcohols , Hydrogen Peroxide
1 /S

JEMEE . BRI o, B MR 2 A H R RS AR T KRR AR
LI P 1 A A ) 7 v DR A2 7o RORE 404k T T — AR B S ™ o 8RR 48 LA AL
#=—1 Cr0s, KMnOs, MOz, Se0s %™ [ FHl 345 IRBEAE K T LA™ B A0T5 Y. Ik, FRARBTI R BE A AT
e I EE R A TR A Z AT SRR SR I H AR o

00 A2 — PRI (AAL T, IR 4 10 55 0op SPERBEEARAT RS . AR 1.0, " g8 4k 51,
Cul 15 TEMPO by 3LHE AL, ALIE 24 ot B e ™ (I D,

)O\H Cul 5 mol% TEMPO 3 mol%

R{ R,  CH,Cl,--H,0, H,0, R1)L R,

1, R4=Ph, CHs;Ph, CH3;0Ph, p-CIPh, m-CIPh, p-NO,Ph,
PhCH=CH, PhCH,, CH3(CH>)g
R2=H
2, Cyclohexanol, 2-Indanol, 2-Octanol
&1
2 SERES
2.1 U5
KL (ppral, ERuIE AR ma IRA R IR RS (0Hr4l, AlfaAesar) . X4
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FIRHNE (44, AlfaAesar). STIHEEARFEE (Or#74l, AlfaAesar). - ARFEE (4r#74l, Alfa
Aesar). 4-HARHEE (/riral, Alfa Aesar). WHERE (pfrall, EZEBMAAFAERAFD. B
BE (Orffrdl, Alfa Aesar). KA (g, BEZAEBLERAFERATD . 1-2F8 (Orbral, EZ
LR AAFA IR AR H00 (fb22all, mPURIME TAHRARD. &5 (rbrgl, 12581k
WHIEBR AR Eke (g, EAEBLHRFIERATD . LRAEE (riral, Wl K
WA D HER Opbrall, BRI AARATD . O rtral, E258E L2 RA R
LW pbrat, IR ARAN) Dy DUEIEE (0 Fral, Askiivapeib T ). e (rdrat,
WL THRAFD. 48 (sl YEHRRME) . Wl (rFral, e R8540 ). 2, 2, 6,
6-PUH LB A E A (TEMPO, Z3#T4li, AlfaAesar ). Cul  (4pffral, EFH#FHEYALT) ). CuCl (43
M, L= KT ). CuCly (rdrall, Ll —sK4b TBIF) Dy CuBr. (4374l KIS R
AE]D S Cu(NOs) . CAHTal, RIRJR I 2E A BRA D
2.2 X5

Agilent GC-MS 6890-5973 B AL, H T/ W)tk e f; Varian INOVA-300 MHz BUA% 10
PR, H TS =Yg .
2.3 WA NERAE

ZEFEE 1. 08 g(10 mmol), Cul 0.095 g(0. 5 mmol), TEMPO 0.046 g(0.3 mmol), CH.Cl. 10 ml, %
WPEFE W N H0,(30% ) 20 mmol, 8 h JafsibdiHe, A2 B 1) Na.S0s b i &1 H0. Fl 1o, 43,
EUFERE GC-MS K0, hEkk78k, SR @IS 2, VIECKD : V(LR LHER) =4:1 JPeliR, 5266
AR CEHFEE) 1.0 g (94%) .
2.4 FYEtsSEEMMT

H Agilent GC-MS 6890-5973 X Jx M=) iiAT stk 5 o #r, B CIEFEA HP-5MS (60 m
X0.25 mm X0.25 1m) o EELAAT ZAMERSR, HFEOWRE 250 C, MEmIEN 1.0 ml/min, HiteH
10:1, RAFETFFEL, IBEEE N 80 T, 8% 2min, LA 15 C/min F+4 280 C, fR%F 3min. Jigkscft:
BV EL U, HOTRER T0 el B TRV 230 ©, FiEFHIGE AN 50~550 amu(m/z). H Varian
INOVA—300MHz RERESLIRAL, %t SN P~ 41 H-NMR A1 “C-NMR #E4790 5%, CDCLs MW7), DY FERE K A
B o

3 #REIR
DU TP 0 [ N IR, Ha0, 28467, TEMPO DAl 7, 33 SEI075 48 s I 2 A10) 2% Y I Ak
AR R (RS, AT O e R O RO AR (B 20

i, TEMPO
CH,OH CHO
Solvent, H,O,
A 2
Figure 2

3.1 F AT R 8 of 5K IR 46 B 52
JKHIE 1. 08 g(10 mmol), Cul 0.095 g(0. 5 mmol), TEMPO 0. 046 g(0.3 mmol), CHCl, 10 ml, %

GEAA AT (Ho02) B AL Ak b 28 FE S (K 500 oSG &5 SRR W] 2% F S (R B4k SR B A 4804k 771 (H:0.) 1)
FHER IR, 45405 (H0.) &N 20 mmol W, FHELSEEAL, EHEME>99%. (WE 1
1 Ak 7 B 0 2K B R AL 1 52 e+
H,0./ mmo 1 5 10 15 20

conversion rate /% 24 51 73 100

*IEREME>99%.
3.2 ANIRI EhXT 2R F AL AL K

ZEHEE 1.08 g(10 mmol), TEMPO 0.046 g(0.3 mmol), CH.Cly 10 ml, H:0.(30% ) 20 mmol, %%
AN (P R 7 S X 2 P B D R RS R S o S 45 IR 24 %W 2 h )5, Cul. CuCl. CuCl.s
CuBra2+ Cu (NOs) » 5 TEMPO A 2K FE RS AL I L A AR, 2R F R R A A3 2030 0 18%. 1% 2% ~ 2% 4%;
N 8 A, Culy CuCly CuClsy CuBray Cu(NOs).5 TEMPO Sk 2k FR R4 A AL AE AL TR IRE, 2R F IS
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20y 0k T9%. 35%. 4%. 6% 5%. (WL 2) Bk, FRATIA A HE Cul Ak FIHaE 1 .
R 2 AR 2 B REFE AL B B i+

copper salt (0. 5 mmol) conversion rate /%
2 h 8 h
Cul 18 79
CuCl 11 35
CuCl, 2 4
CuBr, 2 6
Cu (NOy) 4 5

* Cul AL, EREMED99%, 10 A J5 A8 FE R4S 3G Ak, Ay 25 F g
3. 3 HEALFIEXT K F RS L

ZHEE 1,08 g(10 mmol), CHCls 10 ml, H:0.(30% ) 20 mmol, &4k 70 &6 4 H s AY,
KRR M. BATRIL: Al TEMPO B, ZKFEEJLT-AEAL; i Cul AL, 2K
FEHEAL AR /D o 2 TEMPO 5 Cul [R] R I, B 5/, 25 AR Ak R AR 2 2L, 2 4 Cul 4 0. 5 mmo
TEMPO 43 0. 1 B, 5% 20 A A BETEMIR N ; L5 H BTN, BATIESE TEMPO 55 Cul I & 514
0.3 mmol(0.47 g5 0.5 mmol(0.095 g HTAHREWAEI. (JLFE 3)

R 3 AR BN K F BRI

Cul/mmol TEMPO/ mmo time/A conversion rate

/%

0.5 no 10 5
no 0.3 10 no
0.5 0.5 9 100
0.5 0.3 10 100
0.5 0.1 20 100
1 0.5 6.5 100
1 0.3 9 100
1 0.1 12 100

3. 4 RN 2R B A0 2R 5 ik BRI e

KHEL 1. 08 g(10 mmol), TEMPO 0. 046 g(0.3 mmol), Cul 0.095 g(0.5 mmol), H:0.(30% ) 20 mmol,
SN AIAE ST R R R A K R 52 m . SEEGZ5 R AR IR, 4R, O, —
O, &b, B, AR, DUSRER, 1ECkoumailt, AT CHCL. NVl K RES
A 2R F R PR AL R B, Ty HLEFEPE O99%) hly. (LR 4D FrbL, FRATIAA, EFE CHLCL. N e
B UF -
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R 4 DRI E F R R 5L KR

solvent conversion rate % selectivity /%
1 ethyl acetate 35 58
2 acetic acid 5 55
3 acetonitrile 9.3 31
4 Dimethyl Sulfoxide No reaction —
5 Dichloromethane 100 >98
6 methylbenzene 6 43
7 acetone 28 72
8 Tetrahydrofuran 8 >99
9 n-butane 10 45

AR DL, 2 2KFEE R 1. 08 g(10 mmol) W, S8 A5 H0. 824 20 mmol, Cul 24 0. 095 g (0. 5 mmol),
TEMPO 4 0. 046 g (0.3 mmol), Zi FAE CHCl, (10 ml) "R NVERIEH
3.5 Cul 55 TEMPO {1k H.0. AL A [RIBE Y S I 45 3R

25 [ K TP B A A R R S (1) B I 46, TRl 100 0 e B R4 T T 48R IE ST, 45 SR L3 5. it 36 5,
BATTUAE H: B M A AP EER) BE Ry Bk I e AL A Y (IR, A AR I il =, o
B ORI 1 RS AR D (1) e A RSRH  FRTPEE ) (ant: A- SRR FRBE entry 2 AT 4- A28 28 I
entry 3); W T IE UL N EE R EL 40°C I R VR AT 5 mo 141 TEMPO EARX K 1 B 1) B 4
RE AL ST N IR (i . 3-SR Y entry 4, 4-FOKHEE entry 5 I A-THFE K FIEE entry 6) 5 SR
H0o/ Culy TEMPO {4 ZRAJIARAE /D053 (1)1 Bt rh A7 AT HE 4 1 s v 1 (s iy A A B 1 N B4
FRILIRHNE, ALK R A RE Cul TR TRCAAL &4, A AR R AR 20 T I s th) 5 9 A I
R A AH S A5 YR TR R 2 2F N AL G (. AEERE entry 7)) APEEIUTE B 40°C 1) S il B i
5 mol%1) TEMPO {EAHXS K TS [H) BL A B 4% AL ROAH R I (i s PR CURERR 22 24 h entry 10) o {HZXT
TREW A mE e i TR 4 AL, H0o/ Cul. TEMPO 4R A AL i NEYE, Kl -3¢0
IFEAL R R AR AR K Centry 12, entry 13).

%5 Cul 5 TEMPO #84Y, H0. EALAN RS ) S I 45 51 °

Entry Substrate Product Time Conv Yield
(h) (%)

2 H3COCH20H HSCOCHO 9.9 100 o
3 H3COOCHZOH H3COOCHO 8 100 93

4b CI
©—CH20H @—CHO 11 100 95
b
g CIOCHZOH CIOCHO 9.9 100 95
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b
0 OzN—*<::>%—CH20FI ozN—«<::>>—ch> 10 100 v

7 oy CHz0H oy CHO 8 100 96
8 OH 0

Ph” “CHj Ph/ﬂ\CH3 10 100 94
9 OH

4 100 95

©i05

b

10 QOH <:>:O 24 90 80
\/\/\)?\

12° Ph”” “CH,OH Ph” CHO 8 6 —
13¢ \/\/\/\CHQOH \/\/\/\CHO 8 6 _

(a) BEBETE > 99%. (b) RNVIREE 40 €. (¢) EE: Cul: TEMPO=10:0.5:0.5 (FE/RLL), KVIHEE 40 C.

3.6 LR AE

Entry 1. ZEFIEE 'H NMR: §=7.48-7.52 (m, 2H), 7.60-7.65 (m, 1H), 7.85-7.90 (m, 2H), 9.95 (s,
1H). “C NMR: 192.053, 136.106, 134.145, 129.423, 128.691. MS (EI): m/z 106 ().

Entry 2 4-FIJEZEHES 'H NMR: 8 =2.440(s, 3H), 7.317-7.344(d, J=7.5 Hz, 2H), 7.763-7.789(d,

J=7.8 Hz, 2H), 9.964(s, 1H). “C NMR: 191.687, 145.237, 133.916, 129.553, 129.415, 21.594.

MS (ED): m/z 120 (M).

Entry 3. 4-FUAJEA I '"HNMR: 6=3.897 (s, 3H), 6.987-7.003(t, ~2.7 Hz, 1H), 7.018-7.034(t,

J=2.7 Hz, 1H), 7.822-7.838(t, J=2.4 Hz, 1H), 7.853-7.869(t, J=2.4 Hz, 1H), 9.893(s, 1H); “C

NMR: 190.703, 164.499, 131.872, 129.850, 114.204, 55.480. MS (EI): m/z 141 (M)

Entry 4. 3-5ZCEHIE 'H NMR: §=7.464-7.516 (t, 7.8 Hz, 1H), 7.590-7.627 (m, 1H),
7.856-7.868(t, J=1.8 Hz, 1H), 9.938 (s, 1H):; “C NMR: 190.672, 137.677, 135.320, 134.252,
130. 247, 129.164, 127.829; MS (EI): m/z 141 ()

Entry 5. 4-5EHE 'H NMR: §=7.505-7.534 (d, /8.7 Hz, 2H), 7.816-7.845 (d, /8.7 Hz, 2H),
9.989 (s, 1H). “C NMR: 190.802, 140.896, 134.664, 130.857, 129.415. MS (EI): m/z 141 ().

Entry 6. 4-f5E2XHIEE 'H NMR: 6 =8.070-8.099(d, J=8.7 Hz, 2H), 8.391-8.420(d, J=8.7 Hz, 2H),
10. 168 (s, 2H). "“C NMR: 190.260, 151.080, 140.011, 130.438, 124.251. MS (EI): m/z 151 ().

Entry 7. AR H NMR: 6=6.687-6.766(q, J=16.2 Hz, J~7.5 Hz, 1H), 7.429-7.511(m, 4H),
7.558-7.590(d, J=6.9 Hz, 2H), 9.700-9.725(d, J=7.5Hz, 1H). “C NMR: 193. 472, 152. 553, 133. 787,
131. 056, 128.897, 128.409, 128.297. MS (EI): m/z 132 (M).

Entry 8. 1-ZZJd 'H NMR: §=2.615(s, 3H), 7.441-7.500(m, 2H), 7.544-7.597 (m, 1H),

7.950-7.982(m, 2H); “C NMR: 197.996, 136.952, 132.932, 128.401, 128.134, 26.446. MS (EI):

m/z 120(M).

Entry9 1-2fifid 'H NMR: 6=2.679-2.718(m, 2H), 3.133-3.173(t, J=7.5 Hz, 2H), 7.346-7.399(t,

7.8 Hz, 1H), 7.467-7.499(d, J=9.6 Hz, 1H), 7.564-7.618(t, /7.5 Hz, 1H), 7.752-7.780(d,

J=8.4 Hz, 1H); “C NMR: 206. 746, 154.826, 136. 754, 134.267, 126.951, 126.372, 123.389, 35.890,
25.485. MS (EI): m/z 132 (M).

Entry 10 PR 'H NMR: 6 =1.687-1. 759 (m, 2H), 1.828(m, 4H), 2.364(t, J=6.6 Hz, 4H); “C NMR:
212.131, 41.916, 26.957, 24.935. MS (ED): m/z 96 ().
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B2, 2, 6, 6-DURIILIRIE (3) T 5 ¥l oh AR R AR SE 1E 25 1 (2) fE R A2 sk TEMPO H B3 (1) [ILK]
3, (A)AT, VIR, M 5e aE A SOV .

4>O< + 4Cu(ll) —= 4>('€\]D< + 4 Cu(l) (1)

o 1 o)

X i
+ 2 @ — 2 + 2 + 2H"  (2)

R‘I R2 N R»])kRz ’}l
O 2 OH 3
2>(@j<+2>(j<—»2>0<+2w 3
N NS N *
o) OH o- 1

4Cu(l) + 4H* + 2H,0,—= 4Cu(ll) + 4H,0 4)

B 3 HlE
S
H.0. NEAF, Cul 55 TEMPO SyILMEALAI, 7E CH.CL, HPoxf EE. 4 A IE S (B (0 SR Ak A2 — i A ik
WERR PR 4 D700, RTTR RO AN, JERENELT, oAU, I A

e EPU

(1] PhE, M. FeMeES T2 M. dbnt: A2 TR, 2004, 26 23 b1
(Sun, B. =G;He, J. Flavor Chemistry and Technology[M], Chemical Industry Press.Bei
Jing, 2004) , p.23(in Chinese)
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sk, BAAE, NEH, TR
(1. AR EAH, d Bk 4755065 2. 7T B AL TARGLPTA FRTAEAE), 7T %R 450052)

THEE: P FH AL SR R 1R [T IR 2B = PR K Hh (R B R N 1R
KA. O LM IR MK [RDik

The Recovery of acetic acid from Hexanoic acid production
GU Chang—anl, GU Li-min®, LIU Xiang—ju], WANG Yan—ing1
(1.Weishi country perfume plant, Henan Weishi, 475506; 2.Henan Chemical Industry Research Institute
Co.Ltd., Henan Zhengzhou, 450052)

Abstract: It was recovered Nitric acid and Acetic acid from waste water of Hexanoic production with
oxidation and azeotropic distillation.

Key words: Hexanoic acid.; Acetic acid; Nitric acid; waste water; recovered

O MNEARRE AR, BHR. 4. NR. TR, WR. IR HAEFEMET 2
I, A SRR BRI CURR £ 16 2 I A Rk =22 o B TT F T CRRIGIN IR . — LR H g
KAOEE 2 2556 (1A B, T TR FRIBE AR . G2 bR A AR R R A

T CRRA ™) RA P ORI — M = B IR R AR Ay 75— 258 PN A= BE R AL ),
TRAAE]— i, ARSI — e R AR, ST R Y, e AR TR N, YA EIRE )T I
B, A RONVAE— BV N T, RS RYEAE, TR R

AV AT OB G B T2 LA O o 1 SE Ui, SRR DMPE B R SRR T 22k, Tohe
JERF IR, I T B T DT DR A v = s A SRRy In T s 3 R B o, FLORARPEARE T H TR 5 T i
ANk, FFE SO NI S NG 7 TR - R R R B ), A R iE FE LA L e )
25RO R, AT A LUl DT, WnECRE. Ol O, SFI-2 s et 4 R0k
HREE LA ERE DT

FLR VLA, 1y e i) e B 2

CH3 (CH2) 5CHOHCH3 +30—CH3 (CH2) 4COOH+CH3COOH

ANV SN RE A, T S N AR W RE L IR AP S0 T4 3 AR, IRIE R A B AL
FURE S, Tb Ew AR 4% 02, HNO3. H202. K2Cr207. KMnO4 4%, $3ign] 45 15,
TAABA AR, ORI, TR UM AR R = A im0 BN & 5. IR 1)
TR AT i DA T = e R S P 2
(1) 2HNO3—2NO2+H20+0 126 2 748/ i
(2) 2HNO3—2NO+H20+30 380 /A JT48./ Wi fils i
(3) 2HNO3—N20+H20+40 506 23 T4/ MR TR

KT A A P R AR, A S TR EME T =] )\ R, A8z H
BRI A e 2 g, R B, WIS AT R, BISCR AR AN, ek Tk AR,
DGR R PR A eI [12], ik Tk rs . s g fd] o w) ik s (13145 —f 2
FRECRIAE P= T 2MEEE VN, ik B E A T8 H R ERE &L, EANEA JE
PR T AN TR () R AR AR R 2, H B TR i T U B R R AR A v A e R A 2 i
AEFATEL, HORERR LA R/ITR, — A& JuR— M E— o, NizA k. o it B v
TH AR A P BRI T E B R AR I A Z AN rTPRBE Y, PRI e T2 RS 1. T alis
WRETERBCR AT, DUAE CR AN A FANIR . B4 RS IR AT A V5 S, RUNRSIR 70 T I &t
FEAREALA BIBA T Shrp, ANAT G ) = AR AL B R R, BRI T RE A AR B NOX. 15 el 2
PRoEmE AL 4 O T EA R Re Ay —, BRAIAH. (b mEREARIT &) 30
Ao KRB TORPIKIGEE, R AR IR K — B IR TR BV AR A&, i ki T
Ja TS T B, PR B QR T2 (W Ja — AN Q8] “ — RYG0E” — M EAE TB. %
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FAEE: R TR0 BB AR ORI B SR o R4 A 1 o8, AR 38— R 20 A B S SR R 422 5 e
Moy, FHFUANARAS I, TS S8 A MR o AR B e SRR, AR R TRIL T 1
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RERE: HBH AU B0 . BURgr ME

Application of Themal Desorption-Gas Chromatography-Mass

Spectrum in Analysis of tobacco flavor
Zhao Yu, , Yang Huawu , Tan Xinliang, Zhong Kejun, Zhu Zhuoyue, Li Yanchun

(Technology Center of China Tobacco Hunan Industrial Corporation, Hunan, Changsha 410007)
Keyword: Thermal Desorption, Gas Chromatography/Mass Spectrometry, Flavor components, Tobacco
Abstract: In order to evaluate the content of volatile components in tobacco, the constituents of flavor
components from tobacco were studied by Thermal Desorption-Gas Chromatography/Mass Spectrometry, and
the content of the volatile components were quantitated by Internal Standard Method. The results indicated
that the technology of thermal desorption can shorten the process of sample pretreatment and provide reliable
data for fururer analysis of tobacco volatile components. This method which established by Thermal
Desorption-Gas Chromatography/Mass Spectrometry reflected the constituents of volatile components in
tobacco exactly and might become an effective means for tobacco volatile component analysis.
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The application of principles of aromatherapy massage therapy

Aromatherapy technology workshop, Xin de Fragrance science and technology Co.Ltd. meijiaqi
Guangzhou University of Chinese medicine
zhouxinxin
Abstract: Massage is China's most ancient hand skill therapy, also known as tuina, anqiao and so
on.Aromatherapy Massage therapy is using various hand skills on the human body surface or in the meridians
and acupuncture points , combined with aromatic substances in massage therapy, to achieve physical fitness
and purpose of disease treatment .
To achieve this goal, the key point is whether you can grasp and apply all sorts of aromatic substances, and
massage techniques.
Because the therapeutic effect of aromatic massage is related to the preparation of aromatic varieties, skin’s
transdermal absorption, and the selection of massage techniques
Keywords: Mechanism ,transdermal, absorption aromatic media, massage techniques
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B B ASCRADEIR S COp FARAS IR AR HUAL LIS F s (L 25 M0 e b HRORS il PPk i 22 A €
W—pil (GC-MS) il KB 32 By S LT MY . R I 7 2R B AT TR 5
AU AL P, S 0] AR A RIS ISR FRIARI N 5 B N 73.90% 8 v 21 L 90% .

FEER: W% WHAEBENEER OB, #Im A C02 A 7> 1281

The Extraction and Enrichment of ethyl-P-methoxycinnamate from
Rhizoma Kaempferiae by Supercritical Fluid Extraction

and Molecular Distillation
HAN Hong-mei', HUANG Miao-ling', ZHUO Li-mei', HUANG Yong-ping ',
ZHU Long-ping', MEI Jia-qi', YANG De-po'"
1 Institute of TCM and Natural Medicine, School of Pharmaceutical Sciences, Sun Yat-sen University,
Guangzhou, Guangdong Province 510006, China
2 Guangzhou Xin De Spice Technology Co., Ltd Guangzhou, Guangdong Province 510430, China

Abstract: In this article, it studies the extraction of the essential oil by supercritical fluid extraction from
Rhizoma Kaempferiae, a homology of medicine and food with Traditional Lingnan feature, there are 32
terpenoid and its oxygen compound was detected in the essential oil by GC-MS.And it is refined and
purified by molecular distillation, the relative amount of the major constituent, ethyl-P-methoxycinnamate
raises to over 90% from 73.90%..
Keywords: Kaempferia galanga L., ethyl-P-methoxycinnamate, Supercritical Fluid Extraction, Molecular
Distillation

W R (25, RGP Rk, H 2 Rk A Ao, 52 s
KB AN, AR M BTG 0 Hela AMAETE L. RBEHOR S 25 A P
Forh, b PR PRE IR IR A S T P s P M A Sy, BB PO B, R
LAM AR ST S5 TR B AR o) o XTS5 8 IR 5 CO. 2B 2R, IR %€ T4
X AL EEIR Z I EERR CF6 . IE+ Fibes 39 b ad™ o A IR - 00, ARHN -4y T 281k
PR, AP RO F AU PRI R IATDRE & B R b, U 28I T2, Bt e et i
[ e 5 AR PR IR SR K00 bR IR, 10 Ji5 5 A AR B T A el g JOR A P I G 7= i (1) T2
JsUkt.

1 SERFER 4
1.1 FENEEME
WEEESIE T AR 1Y), Gl K222 B AR 25 5 R AR S0 M A B0 4 e o 2R
Y% (Kaempferia galanga L.) fRZ5. VIR 60°CHLT, e, i 20 Hif.
HBIR ST CO. MARAE B A% 2L I S AU (MR R Rl 7 B AR IR A H]) o
O3 T AR A% MD-S80-TI1 43 T 28 MAE . () M HEH L A ) o
GC-MS: TRACE DSQ GC-MS ML .
ML 500 seREdE A m i 2 AL (DFY-500).
R A AR S, 2lE 99, 99% .
1. 2 R 7
1.2.1 #BIkF CO. AXEHL
KR 7022 500g , NN 2L I 5 CO. AEHNZEH o AN AF: it & ) 5. 5MPa, AEHUSE ik ) 25MPa,
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fAMT 385 ) 6MPa, ZEEUZIR S 50°C, fENTEE 1. 2 JRE 00 40°Cy 30°C, AHIKIRIE 5°C, AHU
[f]: 120min.
1.2.2 4 FAVERE R4

(D 2ith: FBilmAAR 2Lk 1 o1 28T 20 alifl, PR [R) 2 T 0 2%
TRLE R sem, BEIRARTEREES 2T H ) (extraction) FIEAYI (remains) .

¥ ERISH] 4 MBI B A S Vb ST GCMS 23T, X6 Eb AR 40 1) B 5 9 28 i ) 32 B B 2y
()5 2 5

(2) Bith: ¥alith a2z LR & T R b B . ARl S 3EaE b, SO 28R % K
JE 150500 65°C . 10Pa BEAT 281 i (o b B
1.2.3 GC-MS 447

FESACEE: 23 BVBUEEIG F A oy 1 280 T o S S i il i, FHIE CRei i, 824,

SRR LA RS RE  DB-5MS B4 4 (30 mX 0. 25 mmX 0. 25 Mm); FHEFRT: ¥ 60°C, {5
5min, LL5°C/min MR THE S 180°C; LA 10°C/min JFE 210°C, {#4F dmin; HEFEIRSE: 250°C;
HERERE. 1ol #9: mais/<: #7°UAE: Iml/ming 20ikL: 30:1; ¥R 2min.

T4 B 1R BT B YRR 250°C; B FL 70ev; 2 MRS 250°C ; i &y [l 29-500m/ 7.

FrdfE B2 20 52 [F NIST A1 LIBTX 354, TR — Ayl e AH X 7 i o

2. 51 518
2.1 Bl 5 CO. ZEHL

VLI LRIG F CO AL L A AR 10% (m1/g) » 45 R W N AE B COMPIRIBAA, AT RE R A IR
W, 28 GC-MS M1,  FTf 85 oy O S0 48 5 b e FE AT I, A 2] 32 Bl (R 2), ot
AR RIS SR IR 5 58 73, 90%.
2.2 ST ARBERENYZMAEHILE RINEW

(1) PLHARMEE D) AR E REERR SR AR & o fabs, 58100 T8RRI I . k. 3T
25 PR S G L, AR 8 T 20 4 SR (K 5 0 - 6 AR SR O R A AN kAT GC-MS o Hr, WsE
FLHO AR R R IR Z T8 (R AE 5

28 GCMS 43HT,  FITA 4% 18 o0 it Bs 26 55 bk i PR R A T 6, MTR APl H 13 Bl sy, S
X FA S RFER SRR ARRT S 504 90. 33%, #%E r b & &k, 7. 7 rim. AR & s
* 2,

(2) WO TR, V02 AR B AR B PRI R AR 7% 8 o PRI A

K1 HTRENYDEMBAN TEEME

Table 1 Conditions of molecular distillation for the purification of ethyl-P-methoxycinnamate

. P T T R
o U FE ) e WO W o WALTR MR
7 ) (Pa) (rpm) (‘C) (C) (ml/min) %)
Il A YA
1 45 50 300 25 40 2 86. 50
7] AW A
s FE A W B
2 0 2 40 2 90. 33
U 50 50 300 5 A B 0.3
IG5 4 e
2 4 2 4
3 Y 60 50 300 5 0 A C 87. 43
R A YD
4 70 50 300 25 40 2 83. 05
e AR D
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S
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2 34 K
1 WEERME N E T
Fig. 1 Total ion currents chromatograms of volatile oil of Rhizoma Kaempferiae
(E—HIm AR . h— TRy T—0 7 &RERY)
=e 1: 5 5 =N
SO, ZATIRE 50°C, ZEMRJ) 50Pa I, AR rhon) AR AR IR TR IR A N R
(90. 33%)-

R 2 YEM TGRS B

Table 2 comparison of the constituents and their relative contents before and after the molecular

=]

HY 5]

distillation
-y : N T
Si% (REBT AT T D S
1 6.42 CioHis IR-a —JR#i  1R-o-Pinene 0.01 —
2 6.98 CioHyg B Camphene 0.04 —
3 9.02 CioHys & —3-¥5 4 8-3-Carene 0.5 —
4 9.61 CioHy4 PUELY NS p-cymene 0.04 —
5 9.75 CioHis LEREV Limonene 0.03 —
6 9.88 CioH;50 1, 8—H&nt 2 1, 8-cineole 0.02 —
7 14.59 C;oH;50 KA Bornel 0.14 0.03
8 18.44 C4Hj3 + U Tetradecane 0.05 —
9 18.68 CoH,40 L I Eucarvone 0.03 0.04
10 20.35 C;sHyy a4 o-Ylangene 0.03 —
11 20.91 CisHay Y Wi Y -Elemene 0.11 —
12 21.28 CisHyy PN Cyperene 0.38 0.04
13 2138 CysHyg o7 a-Humulene 0.19 0.02
14 21.72 CsHys B — 1 # M B -Caryophyllene 0.05 —
15 21.97 C;sHyy T-WiF M T -Elemene 0.03 —
16 22.11 CisHoy B-#ZEM B -Gurjunene 0.03 —
17 22.66 CisHyy a -] &% a -Caryophyllene 0.1 —
WHEPR LI
18 2299 CuHi0, Cinnamic acid, ethylester 7.29 508
19 23.31 CisHyy E VN Cederne 0.27 —
20 23.7 CsHys ¥ s Yy -Selinene 0.13 —
21 23.83 CsHs, WE+TFikt  n-Pentadecane 13.08 2.24
2 24.13 CysHy v —FFM% v -Cadinene 034 0.09
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23 24.39
24 24.58
25 25.02
26 25.26
27 25.71
28 26.77
29 27.65
30 28.08
31 28.58
32 29.84

CisHyy
Ci5Hy60
CisHy60

CisHyy
Ci5Hp40
CisHy60
Ci5H260
Ci5Hy60

Ci7Hz6

CioH 1403

B -WAIAM B -Guaiene
6 —ALFARE 8 -Cadinol
WA Elemol
T #E&M  Patchoulene
R M2 Spathulenol
T AN T -Cadinol
T—KZMEE T -Muurolol
ilvlea Ledol
IE+-t%t n-Heptadecane
X FAR L RRERR 4 1

ethyl-P-methoxycinnamate

0.09
0.14
0.05
0.07
0.04
0.02
0.08
2.21
0.51

73.90

0.11

0.02

0.27
1.39
0.23

90.33

R RSB

3. &k

X AR R PR IR LT i Vb 2 Rl o e 2 A2 1 o3 » A R I 5 COL AU B VD 2o i 15584
10% (ml/g) , O FHAECHE AR SRE AR 2500 73, 90%. FEASCSEI LA AT 2 1 43 1 2 i th 4 A

X PP AR AR 2 BTN 2 i i 90%, Ak Sl T 16 A e R kB0 0 7 i RO IC 5 7

IS CO. AR5 7p 1 28 IPE ] 1 46 v0 bl S O A 1 22 D0, BT R I A 1 28 Tl g
AR BT 58 3%, LEAE VDR it RECA A BRI PR S B 2018 75 AT B8 D |l (1 FH i

(11 XT3, Bbh B 2 R S8R U A R AR B e 4R K

&, 2005, 10(5) : 486-491.
[2] Takuo Kosuge, Masami Yo, kota. Studies on anticancer principles in Chinese medicines. Chem

Pharm Bull. 1985, 33(12) : 5565.

EEPEN

i L. i A e

’ﬂl,
e

(3] gL, DI 55, s AP 7R Ak AR R MRS 1) & it e (U] AR A gt 2001, (3) @ 18,
(4] <4kEE, HOAPE. FARPTECE T2 BRI 0 A R R SR B [T ). KRR IT5S TT A,

1994, 6 (1) : 40.

(6] XUTHg, HEEER, M, S5 Bim A CO2 VAR L A AL T 2wt 5T [T]. 2k,

2007, 30(9) : 1150-1152.
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Ultimate AQ Cy# HPLC ¥ENEMHE R HHLE S E
2 F A ek
EYEIREAA RG], T FEFEY T EH LR KHL 19 2 518051

T, h TRIEE T 6 PN S8, R Ultimate AQ Cwkl. Aglient 1100 Z ki AH (4
T R SRR K AR RR R, AL T R R RGAR B (HPLC) e Jriki. iR &
1R L3RR, AR, 4R AR, T BRI EIMCR 50k . 102, 7%, 89. 3% 107. 5%, 119. 4%.
109. 5%~ 99. T%. AHXWZE/NT 2% Z 7578 PLbl, BN, RuetE RIF, AT MHERE S A HL
FRsE e 5 5 RS .

RERIA: AL, AN SRR B

Determination of Organic Acids content in tobacco by HPLC on

Ultimate AQ carbohydrate column
CHENG YONG CHEN LING DENG XIAO CHUN
Shenzhen Boton Flavors and Fragrances Co. Ltd, No.19 on Daxin road, Nanshan, Shenzhen, Guangdong,
Shenzhen 518051, China

Abstract: In order to detect the content of six organic acids in tobacco, specially selected Ultimate AQ Cig
column, Aglient 1100 HPLC, gradient elution with phosphate- methanol. A method was established using
High Performance Liquid Chromatography (HPLC) .The results showed that: the average recovery of oxalic
acid, malic acid, lactic acid, acetic acid, citric acid, succinic acid was 102.7%, 89.3%, 107.5%, 119.4%,
109.5%, 99.7%; Ralative standard deviation is less than 2%. This method can be conveniently used for
qualitative and quantitative detection of organic acids content in the bulk of tobacco samples for its great
repeatability and stability.

Keywords: Tobacco, Organic Acids, HPLC

AHUR) ZAAE s, AR O TYER 12% ~16%, S HAHLIRSG RLAY 2. 1%~
2. 4%, MM HATHUR I 7 AR AR R CRIEIRERAN) LRGSR 2 i R IR - AR R PE A HLIR
o DPBIR . SEARIR . SRAEIIR S R . XA PR T DL T E L pH,  SCERIORE, g
WRIEA, JERERY 9 TIR L, TFAEM PR IR T- A 1, T e M 7 <o I A LR i T
TR RNEAEAE IR RO R rp T AR E AN, RN T RO, R AP LR S =il
VUL il AR R 3 7 A T A S o DR o T LR 1) B 2 R M A - B LA 4 iR

Ho

ZAELK, BEERFAHEARKIRIE, WG RREEmsckm s, # Wis 2k, wmes .
BRSO . BRI (HPLC) ™ ¥ L B etk (10) L AU RE- BT (GC/MS)
SRR VR E RR R, VER AR, SRS R ], (R RN TR Kk
MEEHURUFT IR . SRR IR, m T ism, ANk, WIEHT B Ak Ak, HAE %,
FERK ™ B il don B S AL B SR B, RUACBEIRR A A, H 2 RITFR BB R R £h B 11 kvt
W AT B I E o T v AR € B v T AL AR N B AR B, S A AR R
LRI, BRAE AT B 2 N s ™ . w3k %5 A5 Ja K fiNucleosil 100 Cis (250
X 4. 0mm) FlHypersil Cis(250mm>X4. 6mm, 5w m) W5 T WP AINE S A 6 R A HLIR, (H38) K 55 v,
— LT LR (1) 50 B R RN LIRS B Ve O 4 1T WLBRAEC s R LTI AR B BT LA 20 I B4 7K A U
AT A BEAT L4y B 5E 4y, AR IULtinate AQ Ciste— 20 Bk Ak 24 LA B ik 4 B i
FkEEE R, I H T LIRS KAR T izdT. Kk, 347 7 R HULtimate AQ Cisft—HPLCE I g JH
R, SERE. AR, OR. FER. BEHRESOM A MERIRE:, B 78 LR GRS X e LR
EIE RIS % .
1 MELS 3
1.1 RS

TeoK F i (fhikali, S50 Merck 2AH]) « 4K (i Millipore 2li/KAH]D s W . Na,HPO,. KHPO4 (AR,

JURAMSKT Bt ) ) s B Codrall, 4R 99. 5%, ) ARE MK TPt T ). LSER IR (4

152



Mrati, 2Ry 98. 5%, HALERFARA) D LR (rdrall, 4ifEh 85%, w2 A Fa A
D). 99 . 5%BEIIME (4r#r4li, Dr. Ehrenstorfer GmbH A#]), LA ERE (riral, 4ifgy 4 99. 5%,
T ATEL T ) 2002 425 FaEfa A= 7711 X2F, 2003 4E 1 418342 7= 11 C2F . 3E 117 B G 11 4 BHI
5 TG AR AG, 2004 4 2 g BRI A 77 1) B2F, 2005 4F 2 1 BIR A2 [ C3F, 2006 4F 2 AR 111 47 1 B3F
WAL E B A= 1 22 C2 GRYIGHE) $4).

GEE1100 B (O84S A T, B LM 2% B A5 8%, FEIRAR % DENVER
T-114H, 7R UE: 0.0001 g, EESHAHD; DL-180A FBA PAH VAL (L2 S 3 PR A F) ),
Millipore Cimplicity 185 BEAi/K RS (FKEMilliporeAw]).

1. 2R R B 5 404

FRECT4 (T4 FP R A0 CHE T 2 AE ) « MY 140 H 9% FHAE"™ 0. 5000 T T4 i 15 (K150mL 2%
I, MASmLIFIL. Omol /LI BERRAS W, %I ¥R 30min, 0 A40mLyt s AH (FE WL B 45 415) , T8
BV 35°C N HE A AR I 35min, 198, EIEFH U s ARG RS I 25 22 50mL, BY8mLJE #8000 /min | &5
L220min, B EIE A0, 45rmilfL gt 38,  JEMRALRAH (iAo 2> B 4

iR Ultimate AQ Cisht (4. 6X250mm , 50 m); AFi: 25°C; KB K: 214nm; WishA: A4
90. 03mol/LIJpHA 2. 91 [P IR A — B AN IR — 54, BAH W FIRE, J&aR1ZeMhidit (O BRI, F
ilomin/5 A ZhHERE; JWE 0. TmL/min, BEFEE: 20uL. BRAEERSF R KL,

&1 RHBRERSF
Tab.1: The gradient program of mobile phase

I a] (min) B A A B Ji# (mL/min)
(%) (%)
0 100 0 0.7
10 99 1 0.7
15 98 2 0.7
20 90 10 0.7
25 90 10 0.7
30 100 0 0.7

2 ZR5NR
2.1 BEigAEEEE

%R T Synergi 4u Hydro-RP Cis5Ultimate AQ CisXf6F-HHLERHEAT T X LS50 ; 45 SRR I,
MR S6E R 1T 902, Synergi 4u Hydro—RP Ciii A5 MHIEHLIER 70 B AR I, AL LR 5y
KRR 70 B FE AN, 2 S IR S LR I 70 B S ANEE ;UL timate AQ CisfERIAUBREAAE T REMZIA
TRUFI 7y 25 1 (ILEI2) , IF H AR B, MULEHE TULtimate AQ CuhEME AT VLI (AT AE.
2.3 WANAHRIEFE

IR RIS H LB A, 300 5 5T XUERAE AN W) pHAEL I 06F 6 Bl A7 HLIR 43 25 (s, MOk R T
0. 03mol /L) — S AR IR S — BN /E MAAH s JF H 23 ik T 7EpH2. 98 5 pH2. 91 I AN i 45 A4
TRET T RS2 . g0 R W] &10Q, M43EH0. 03mol /L (pH2. 98) [HREIR — S/ FIRE IR A —a/ER
EHAHI, BRRESSAE R, 98%A: 2%B (07 15min) , 85%A: 15%B (20730min), 98%A: 2%B (35 min), Wik
0. Tml/min, 6FH AR LR SA R ANGES 52 200 2, /B 1. 02, SR FEARAREE (LK 1);
MA@, MiEH0. 03mol/L (pH2. 91) HIMEMR — MM AR A A EVLBIAHIT, BRREAAT N, 100%A (0
min), 99%A: 1%B (10 min), 98%A: 2%B (15 min), 90%A: 10%B (20725 min), 100%A (30 min), 6Ff
HHLUR AT Lhse ik B3 ek i By, Hor s Bar, HAAWIEAIRAREE (ILE2) . UHX6F A HLER N A
TEAAFOVE N TG BU T, B H I Ll 0 A I8 B A I R TR RN 23 B RO . WO 8 T 4@ A
THEI R BN -
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264

30

10 12 14 min|

1 QE& (oxalic a01d ) 2 L LR (mahc ac1d) 3 A (lactic acid) 4 &M (acetic acid)
5 ¥R (citric acid) 6 BEIAER (succinic acid), ARFRmAU, FT/RTE214nmkd (W (8, BT
ZWCRE; B bRmin, RKoRBI], AR R

Bl & 4Or6F ARk E

Fig.1 The chromatomap of six organic acids using condition one

mal
100
204

80 2 3 4

204
D-—/}

B2 &M@ m6F A IR i &

Fig.1 The chromatomap of six organic acids using condition two

z4%ﬁ%ﬁ$@

I3 RS E R 6 M HUR — 2 2, R P BT 4 1) ST 2 25 48 25mL il VR B, 15
IR IR A AW 1oL, FREIFHBE T A S 10mL, A IL5 8454 0. Ing/mL. 0. 4 mg/mL. 1 mg/mL.
1 mg/mL. 1 mg/mL. 1 mg/mL; BRFSA MLRRVE GARHERER . AR5 43 kG 25 5t EUC il 4 PR A A LR VR 5 b v
BE 0. 5mL ImL. 3mL. 5mL. 8mL T 10mL Z¥FJH, MIAS 2] FAAS R BEON ;. L. 2 iy
TEREATRIN, R 4k D 7068 TR 5 6 S R M VRO FE AT R P IRT ), L L 2.
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R 2 6 MANRKLERIETRE (n=5)

Tab.3 The equation of linear regression of six Organic acid (n=5)

L Y Ry A

e R R FI% 58 Arban it
mg/ml) (pg/ml)

oxalic acid R y=12.942x+20.031 0.9999 0.005~0.099 0. 050

malic acid L3EREE  y=1.445x+1.811 1.0000 0.020~0.394 0. 400

lactic acid AR y=0.727x+5.383 0.9999 0.043~0.850 0. 430

acetic acid L% y=0.825x+3.437 1.0000 0.050~0.995 0. 500

citric acid FriE y=1.728x+9.225 1.0000 0.050~0.995 0. 250

succinic acid IR y=0.881x+5.155 0.9999 0.050~0.995 0. 500

2.5 PR 5REEE

HERAARIL 7 4 C3F MHAKFES,, 0.5000 g/fre 2 5lld% 1. 2 Jidd AT kbl (A2 , RIgEHLH
(16t a3 AN SmL VRS PRAERER (BCHITEDL 2.4 775, T T il e s, 1% 1.2 ik
PR JEHEAT HPLC 204, JEARME AR i AN Inbsil e S A AR Il e fe v S e, fREE 6 (X Al e
A AR MR ZE (RSD) , S5 ILFR 3. Hubrl W, SA PRI N 89. 3% ~119. 4%, RSD 4/
T 2%, VLA VRN E g R L, RS R AT

& 3 JERIEME (n=6)
Tab.3 Recovery efficiency of method(n=6)

S P & JIIL7N s buﬁiﬁ!ﬂ%;ﬁ A g RSD
(mg/mL) (mg/mL) (mg/mL) (mg/mL) %) (%)

A, 12. 29 0.01 12. 30 0.01 102. 7 1.3
RN 96. 87 0. 04 96. 91 0. 04 89. 3 1.4
LR 2. 74 0. 09 2.83 0. 09 107.5 0.9
7% 2.93 0.10 3.05 0.12 119. 4 0.8
FrigiR 5.75 0.10 5. 86 0.11 109. 5 1.5
DRIAR 3.07 0.10 3. 17 0.10 99. 7 1.1

FE: 6 I “IbrilE =" 1 EE

2.6 MRS A IR & B E

RHIATT 00 TR0 DA BRI ) B 2200 8 ANHEIHRE S b 6 R HLIR & & . 45 (K 5)
KWL QBT AE h FSR RS B e, IXARIL T SRR A SGE M SRR P AR T s @5 ARSI i
AT AT o SR B 2 PO R R 5 i v, IR MBI S S B 0 A s @ EE S 2R
Mo, FBRIRIRE, LRREAR, » I H AP BIR & s, A B AR & Rt %
JH AP e Y, XS TR R T U AR £ @5 B SR S AT B IR 15 AU T B AT R IR
K, JF HICP IR & L PTAT 8 MM FE S fe i (1, Xt ek 1 L2 PRy o

R4 MAEERRTFENRN S E (ng/g) /

Tab. 4 Contents of organic acid in several tobacco samples(mg/g)

JEAE TR WHRR FLIE LR R BEHR BANIR
fr1l B3F 13.75 94. 7 2.63 6 9 3. 66 129.7
il B2F 12.5 95. 22 2.35 3.88 7 4. 37 125.3
K& C3F 12.29 96. 87 2. 74 2.93 5.75 3.07 123.7
Wk C2F 15. 23 86. 93 - 7.51 8. 66 5.21 123.5
“f X2F 6.31 102. 32 — 4.91 5.3 3.55 122. 4
EL G 13.53 110. 61 — 4.21 24. 41 — 152.8
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T FL 22 R 16. 27 104. 48 — 2 15. 71 — 138.5
R 13.18 106. 51 2.72 8.53 9. 46 6. 54 146.9
H: OFRKKH.

3. 4t

Pl Ultimate AQ Cis(4.6X250mm , 51 m) {AitAE, 0.03mol/L ) pH & 2. 91 FIRERR Eh AT /K FE I Ky
WENAH, R SO HPLC RAESE K 214nm R A BFI0 5 7 0RERE S 3R . SERIR . AR 4R ks
TR, DEIAMS, RUALFRREI A, p SR, MEMER S, mILMELE, &SRR S LR S B
K

S 3k
(1] E g, Ak 2 M. db 5t : A AR M H Rk, 2003:99-106.
(2] HE R, YenlvZ. M rh A ML o it ot g [T 1. MHEERHEE, 2003 (3) 1 29-32.
(3] FFBr. MHEAL 2% M. Jb T Fh ER L H Rkt 2003 :277-279.
(4T3 . AT A B 40 4 SO a2 R I I e T RS I v s SR . LR AT AR IR [T . A 3 Bt o
i, 2002, 30 (3) :304-306.
(5] 2 0gr, FHEHK, Bt ith 5. SORHHPLCYZ [ IS0 s ik 2 v i 6 R HLIR [T MRk, 2006, (7) < 36-39.
(610 %%, 258, MR 25, IRH im0 (i v (RP-HPLC) 52 MUl rh A HLIR [J]. & dh 5 R T
\k, 2003, 29 (8) :6-12.
(7] S0, AR, 5N ME, S5, BR RV B 7 (i vl e 00 b (S R . AR A &1 (). or sk
I35, 2006, 25 (7) :31-33.
(8]0 %x, XUHLI, U5 UE, &, I rh 26 R4 A 1 5 4 R P AT HLIR (1 GC-MSS MY [R] iF 4347 [T 434 U
W23, 2008, 27 (7) 1 739-743.
(9] YC/T 31-1996 MHHL S MH B 3R (R £ Rk gl e JEFEv: (ST
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SPC ZEF AT W R EE H N R
G S
(1R EIREAA FRAE), Y] 518051; . 2. FIAE T WA FRAAENE, EI) 518109)

T A SO FoREAT b 1 A = s B9 407, 42 SPC I JEARAEAT I N T R NI b 2, 79471 T SPC
TEFHRATI NN AL AT, 4 02 5 A S MBI A 8 5K, 451 T SPC L7k
gAY Y o N S m i H AR T, g5 A m TERIAEEIZH, oA H SPC T A, I
F PDSA fIEFH LUIA 21RF 2L ok (10 S

FEE: Gl R E] (SPC); FREAT, JRE R P

A Basic SPC Study of Quality Management in Flavor

Manufacturing
Zhong Qiaoxia1 ,  Wei zhao *
(1. Shenzhen Boton Flavors & Fragrances Co.,Ltd, shenzhen 518051;
2. Shenzhen Tobacco Industry Co.,Ltd, shenzhen 518109)
Abstract: This paper introduced the manufacturing characteristic and the necessity of the use of SPC in the
flavor industry. It analyzed the current situation that there were some problems in SPC use, such as the
contempt of the leaders, the absence of all the staffs and the shortage of the data processing, etc. Then it gave
some countermeasures by raising the leaders’ awareness ,increasing the staffs’ training, improving the data
processing with suitable soft wares, and running a PDSA cycle.
Key Word: SPC, Flavor Industry , Quality Management

L ERAT WA R AT

TR AL S WA IAR S, BUR AR, ARSI NI S tmy, i 3] £l A RS 1 NS89 2 e
AT EERIAE R H AL 90 ALK, JUH ORIk, BB AR AR 35,
X A I P £ i SR AR AR T 2 2l FEACORFF RS 15% AL (R IR, S BRI Gt MR AR (A
M E H A, SEEUE D (RN, PR LA B R UK T 10% KR U K. A F
FEATME I AT E AR i, AFAER BT 584

FREN B S BRSO A T 58 4 b UG UU AL, 77wl SRR AL IE & T AR e iz KA
TH B A E AR R SR IR . A A A R, SRR I
YUE TR IR . 0T AN R T S AR B, 2SI LR BRR R L3 OB IR
% W @B Z UL ORI G ORI A, VTR R, SR %
SIS W o DR RS AE QA i A i S 3 b B O Ty LR ER )T 5y 2L
— B M BUTCR R, s RO . — A TSR IR, s SREULME Rt
WK 9 i TR AN G A%, SO ECRM RS R Ty B A Sy . I, YRR R hl, fEREAMT
b Fh AR FRAE S A

feg b, BRI A DR ORI T CRCH 32, JERTRE R — R R A H .
A e — L] R PAL TR AR NS “ FE a5 R e R, B T SR RIR R A A A R
TR SR E G, ARG D2 R . ER2%, AR RN RS, Mt
BRI Wi% . GRS ZMERTEE L. KPR AT I @, #HoR ATl e S 80>
AU AN G, TR Sk, R4 e Bk bl D2 R s k. Ik, 51N SPC
JARE TR, XA R AT e . b R, T DA 28t vt 780 A 7 10 D 1 L St Ak F

2. SPC ZEFAFAT AL B I BAR 434
SPC B4 it B4 (Statistical Process Control), ‘B &N S H M H AN A pe ik Fe k4751
I, JF HRFEHL 2t AR = sk R v = it B e B R LI B 5 R 8l AR A2 P= i R 1) e a3
PR TE, DA =N GOSN R, R, KRR AR e, 8 IR S R R H
(YRR — B B B ) T o
SPC LM VF 2 [Ebr KA R a1 BEFE P fr AR5 12K, e E ek B 7555017k
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A T BN T . ABFERRAT Y, A B AT AR A RS SPC RS, (EARAR N F R R R A
LAMMIRBORL, AEAT A SR T T SPC N S FEAISTHR, A NIAhy SPC AEAT A W ANV 3 5k
BUELLCR JLANJT T :

(1) EBRARGIE A o SRR 7RG Al R BELZ S AR o PR P A B AR A I et
FR SPCOBr TH . BrEfig NI, FEOSILIBIRBAAL, SCRFEAR

(2) 2RSSR . AR BB e, SRR A — R,
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I "R i 5 AR SR TBCR LR T 5T
Raesh MR et FIL
Hd ¥R LA RFAT NG, KIPTF T 426 5 410007
B OB ORI RRUHT T RIS (T6-DSC) R AS N B Z4M3 555, F0H Sy 4T T GC-MS
Rl S5 RN, FIL T IRAE BRI A A2 T RSN, 1) A5 A OB TR SRR S Wiy
R WEY, FENTR, W R, KR
Pyrolysis of phenylmalonic acid and its conversion to phenylacetic
acid in tobacco smoke
LI Yanling YANG Huawu DENG Changjia FU Jianshan

(China Tobacco Hunan Industrial CO.,LTD., 426 Laodong Road, Changsha, Hunan 410007)
Abstract: The pyrolytic experiments of phenylmalonic acid in nitrogen by TG—DSC and in cigarettes were
carried. Smoke components were testes by GC-MS analysis. The results showed that phenylacetic acid was
released by phenylmalonic acid during pyrolysis both in nitrogen and in cigarettes.

Keywords: precursor , phenylmalonic acid ,smoke , pyrolysis , phenylacetic acid
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FE MR RS A8 (1 7 TR o
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25 PRI & AL T R 1K) S50 0 2 A, ARG — AN IR A — AN 10 mL 6
K CBEIWO, P HIRAR IR &N 48 L/h, WEE R E RS . B 10 mL Jo/K SEERIL 8 24
AR ARy o K R L T 2 R R RS2 36 A JRH =l 23 1R LRV 00 I AE. HP6890/HP5973 A AH €4
T RS B A B AT A
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AR MR R FRE At & B B
R ERK, X
(FHHA LA (L) A Mnd), & 201507)
Application of Continuous Microreaction Technology in the

Synthesis of Flavour, Fragrance and Cosmetics
ZHAO Dongbo, LIU Tao

(Bayer Technology and Engineering (Shanghai) Co. Ltd., Shanghai 201507)
Abstract: As a novel process intensification technology, continuous Microreaction technology (MRT) has
shown more and more applications in the field of Flavour, Fragrance and Cosmetics. The recent progress of
MRT and its application in Perfume synthesis is overviewed. In contrast to a conventional batch reactor,
continous Microchannel reactor is recognized by its merits of contiuous operation, intensified capability of
mass/heat transfer and precise control of reaction parameters etc. The advantages of MRT was demonstrated
in many reaction types mostly utilized for perfume synthesis, and successful examples of MRT in Flavour &
Fragrance industry forecast its promising and broad outlook.
Key words: Microreaction technology (MRT), Microreactor, Microchannel, Continuous, Flavour, fragrance
and cosmetics, Instant mixing, Precise control, Synthetic perfume

W EA—IAaF I Bt B, SR N ARTER B B R  & b i sy H 5 H AR
B ARSCERIR T AR N A AE T LB A e AR 72 7 T PRk g o S5 AR S e e i s B B AN ), i
SEANTIOM A s N Ay 1) F R R IR SRR AR IR ) ORI s DL A nT DURS ) s Y. S 505 1%
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T ERRAN—RHE, WgEnpEM. Kishk N T 2238 Halkammeaett. T A3
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B ETIE5000 28, 5 H B AL RS S EEIE1000 B [4a-c] ZERERI D2, &R 43 ik
Tkl BERTFRL, MERARL MRERL. AMEda oS Frorl . MERIABER TR, BRRA KL WERTRL,
FRETTRL, M2 Ak, WG 2R RIS & BB A 2 B4

B AR @A IR 2, n] LA AT B 25453 IR AR AR 5o vl OB H [ AR & ke 280
SERI I A ME LA U AR A L R 5 O R DL S i A 48 T 2555 bah, &R, Bk il
A IHAFIRYE, — FRCER™ S Al R sl 7 b 5 A B LE R R e (AN F—4150), Rtk
T T2 E A ] A SRR e (HNERHG B il S A2 S Nk dE, i R s B SR ARAN Ak
TAA LU —28: EA RN (BN B RN (AR N ) Michael I N 15k A L4 8
WEWZEH RN O% XNV BN RN RAR RN BRGNSk s BL &
B NS . DL BT R S N R T BEAR B A — AN E LANE S U B 2R B AR AT T2
BERAE (2a], e

(1) PRI s s V5

(2) RPN [N 5

(3) BRMEFEHI RN L ESH (R T OSYIEC RS B I TR 45D 1 s 8 5

(4) W JAER S v R P~ sl i SR SO ) SO 5

(5) I R SE R 2 i B il e e 1) S B

(6) ERTZRwtm. nTEEMEL,

T ICHN SRR N BT A B BCHT FH I — L2 fs 3 vp 1 1 FH 23 A e (R A A B e
2. 1 84N

VF 258 RN — B R S PR R U0 B8, U2 A FH 5 A8 A 500 1) s 0 25 R T B 0K 1) IR B 4
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B TR IE S BN s M AR e 4k 2 i Bl b, RIS R A B i 1 B e AR AN LB . AN
AR 2 B AL, IR 2 SO R FEPE TR A ME L. R L= AR e M2, AE R N gs g
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2. 1. 1 bR

AL S Y 1 B 2R P R AR A RO, S B R A LA R B, RO R R R AN S . R
KB s, BRI RN, mH - B REIR A S K AEF . Lonza A A 7E20054E 1Y
FRAE AT A S 28 BEA T AR SR A SO, FR T e R A e ST PRAIE T ORG BfasL, $2 1 SRR R R
[ T AEZ /DT [ AN S dedss, KORIRFE T T 224t ek, BIAS & 70 %A TR AL 7R o ey
WPELL 2 TR AIIE O, ZIESAL IR T 285 R AER 1 [6al o MAstraZenecaZy /) &l W B L I
R T IESEATR N T ZHEAT M R A P iy 2 RS A N, % L S BB Tl B ik e
i [6b]. Kulkarni &% NHRIE T 28 H I R I SRR SRR AL 1250 I PO S 2 12y A IR 5, %
AT 20T DA i gk — A T B il P pRad 5 B CONL INF ) o] DUKOR ARk 24081 [6e] .

2. 1. 2 Swern 8N

PADMSO KR SEAb S WA B EE, FR WMot fatt—Swernfa k., 2 DL 48 3 Ak & W i AT 250t m)
SEMA TR RN, AR DL = AR FIDMSO E AR B B b 1) PE 4,

{HIX P 3 R 25 2 4 i Pummerer EEHEAE BRI =W . WL, RONLZAEAR T 50 C4&AF TatT, LA
R E =P A R, IR AR BRI T X — s WAE Tk BN o Kemperman %5 A il iiE T A H F£
H (Ehrfeld Mikrotechnik BTS) 2 &) (U N AR RS SEIL T 2 Rl BE ) =L P Swern 8 46 S Y,
BT 2R WL AR T e s N, U= N T2 A LUR JLAMES: (1) el 7R E =9
1) & SRR R B T T SN IR R 22 4P (20 F AU N 2% il DAPRAIE SE 5 R 045 B I T|) (=240
%), ST Pummerer JECUNEEHERON, RIS N T 20T DIFEBE R T (0-20°C ) SEHL T AN 75 22
TENARIRE T REAT: (3) TR NFAR T AL B i/ i AR — A T 2R IRk -1 &, (Rl k2
filh B A AT ASEEUR I BOR, T EREM RAF (nnff2 e k" Testosteronell7 g+ L-1 « h-1) [7a].
T. Kawaguchi®F AN S HRIE T 1R N 28 B AESwern ARV T IR T, HUAS T 2RI 4 N BB 1) 45
xR

5.8 M base E ])+> >

Cooling in Cooling out Pt-100
/ Thermocouple

Reagents FITLY Ty sendensammna
= -
- ]
4.0 M DMSO = =
- -
- -
- =
CR T R, -

= = Product
- -

2.0 M TFAA @ = Rs = Collection and

_'. > H M R: =

4 = / L : = off-line analysis
2.0 M alcohol H
\ 4 =
-
=
-
-
-
-
-
-
-

b

.

Bl R M EARFESwern SR N A (KR

2. 2 BERMN

RN, CRLHREEAR YD 55 SR A I N AL IR A7 S5 N 38 Pk 2 AR B iy P o v 6 e s, I 3G
SR TSSO S B BRI I SR SN o LAD T bal—H Ay A J5 1 D 8 B TS 1] 4% JS 1140 S5 I3 3l 2 S A — A 491
T TPV E EZE,  EH RSO 4 HH 15 B I T K sl ol PR R v el 2 o R SR A T BRI T
SN R BEPERRC o 55 ) B S N, — e 8K AR A i, (=78°C) I HLAS F M 35 b 1 77 X g X — i 2,
T AW 2 I 3 A AT AR 7 A A i — MR . Lonza 2 vl S 38 A B80S S BOAR i h 58 B 1T R F G 1)
THERIDibal -HIE J5 s N, FAA s 7 FE R I s . an B2 s o 4 SRR, AU . 2 R A T DAAE T
SHEE B E ST T (—20-0°C) R SE BT AS S0 SN RS, (R IHZA0s Y, T 20 mT AR 5 seR
AT SN IR . (EA 302, MBI 48 T AU N 88 76 12 S N H IR R B L S LR A Mg
HrhFH (Ehrfeld Mikrotechnik BTS) 2w FRIER25H i W i 35 S gt - [8] o
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k1
OMe
\/\.‘
COMe ™ nhiparh, \/><
1 toluene H O—Al(iBu),
2
k? I
k3
‘\.\/“\

Dibal-H CHO
4 3

B2 U= B AR FEDi bal-Hid R R B H A BT B H

2. 3 Michael Mg MN

Michael HN NAEEEHGHLA B2 —RAER B Ehm HN AR T Z RN, FERIEEZIA
FRS HPOFRIEN AP ERIL, AN . AFTFEN, BEARMI chae LN e #4027 50 Infee e bV % 2k, H
SELEADAIGOU T SAFAEL, 2RI N o AN, e n] LUK A2 2 M chae 1 v AH 5 H 22
SRR, I ATE T RN A% S SR ETEC B CL SRR %) &5 SR 5% ma 4R T HLE s R 30
il e ZBUARRT == ) o U N T EE T IR AHE DUER T LLSE I T 2. — 1, Tz
I 2 A A AR L A RT AR T O IR B 5 — T, bl TR N 2% FR 4 nT LA AR 1 g 1) 355
AT, BRI, AR A D B K. He Loewe &5 N VEHRIE T F HIELLAL R WV T Z5E
LT LR et TIEBe B &5 (GBS BMichae LN e v, WEISHR. M%&)V 8 Tl
IR, FEAEGE B N A T IR AT AR H T R AN RN A 0 0 A% i I 2 R S 1 A i
s AN 40% = FF R AU R VA 0 I 10 s B 8 S T AR TS K T-85% %, (HAE A R ZEFERT 17-25 /)
o A AU N T2 mT DS s W T 3 A R R T 22 J LD 21 AN NI T AS 52 0 S B RSO, IR
NI AR (space—time yield) B M Y % Al ik 6506%5 (9] o

R R

\
NH 4 HCZ R

N
R/ R’ _\—R"
(1) (2) (3)

with R, R'= alkyl-
R" =-COOR, -CN
B3 P SR AR 7EMi chael &N A () BTl 1

2. 4 FRAVNEBULEYSEHRM

FRA B P AR DS AR EWS 5N A HUR RS R N 45D OV,
H 5 N AR AR AR EORAE N R R A R AT . X2 N A R 2 i B K B
B, W E S PR A R R R B R TR DRI S A R AR AR
R I S5 SRR S0 0 100 7 X A T R o AR N T 250 13— R S N AA B HE Al Je 1o 16 LA
FLilg s, M2, 1. 2 Swern FAfLRINVHIZ. 2 B JFUR VA . i EFEH A H SR E LR (W0
2007/054213 A1) i T R F B SN T 2 Bh SRR AT ML 25 10 S5 A B At i e o i) 44488
TH A T T AR RN e, RWIAS T IR -T0°C SN AR A v N TR IR v 1A A
H, Bk B —ERIBR N, B2 . B ARFRBURIERASB, AT UE— R 5 H
A AR o T SR W I B AR R i i, 3L T 2R i B4R

W A T,
— U A 1

\ 4

R ) 44 T,

TN &5 2 > )

&Y B

Bl 4 FEER N T2 A B T AR & R
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A5 ) B S N A T A 77 ER T T BEAE — T0°C SN, XA 1 a6 R i ELRERE R g EL AP )
WARTTRIR, RNVARE ) A%, PIAEAEAR R 22 A Ra e TR N T2 mT LU ok B3R T 2T AP i
WM, RAT AL REREIG. RBUN . MOREAEIER . R 1 MR NS BOR S 8T ZHE 5 80 i
HORTBE R BEREIR SR K™ i TR (1 R

R 1 WM TEZEERAER T EEGRIEBE A HEOR R

AR R B A (EUIVEEF TN
S ZEARFR 400 Tt 37k
s 24 NJTIR 40 AJTIR
R 89% 94%
el RIARFUR, 2 4Ba ik SRARFRR AN, 22 4B i
SRR —70C —40°C
XA HI A R X VA A EESRAR ANTFEARSZ R I 5%

2. 5 BERR ML

BAIIIE, XA BT S 5 B AL SN AR T LR R R, RIEAE S B
T AE = N HAER ) Ve AHSE, R RO N 2 AR TR R, AR A B S At
YR AT A SR B R T g o TR N A T IR T RO T R AR 3 DL SO T s B T
SRR FIRET T AR AH RN, T EAS A TR MR 4. Pd/C ALK Heck (B NVAE A
BBt N H 25892, W Beta-Lilial (48 [10a]. FEH Ehrfeld /2] S 5E T 4 BIE A 10 5 v
FE A FH BV 22 R R S AR AT AR A AL SN 25, HOURR R 20 28 L R 1 mT AR J (8 1 3R 4T 44l
TR DA A AN R RS AR 7= 1 RF sk [10b] o Fer, s S Ek ] e R AU W48 (Catridge reactor
or Fix-bed microreactor) #§mLhHiN 2 Pd/C AL BRI MG R LR IP) Heck i, SEIl T
SRR N T2, il 5 Fros. {ES—3n, ACREEA . JEH P s i B S5 HR I
TEAZIRR AR 2R P S8 R 56 s, FEARTILH AN [) T 0 B 25 R AR 3

B5 FEEAM U N ARTE ARSI e B T2 A B A

3 MR NMASBRTER R B Tl b i 5 A S5

AR HIUS N A A T A2 S N T AR 22, (HLBE IR ) 6 - M FH IR R E AR 2D o 3K
SANMEREAR, DB R BN FAEAE 0 (8 3 0 RS 3R T, bRy IR LA RS, AR 20 Rk
PUg IO o AT W, SCRR A TR (1 9S NHAAE BB 1 18— 28 N S 7598 B8 14
WA 2 S 2 s B IR D FARN ) R T 5%
3. 1 MADLHEEMRN A M (-) -ZBUmE

HORBE SRR A ( Rose Oxide ), TEHHITMECER. FHEEA AN, B 2T i
£ Firm 2w A& Dragoco 2w 7. HIHCEIBEN & LR 2, E BAT T A i 2 A
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TN RRHE S R 2 . Tk — WA E A R] GE1137730 RIE S & 26 BT e a ik, ™
W) A B B D p e, B S AE R R A I P A B BB A (1) B 2 . 1% AT S — D B S IO
SN SEHEAN T E I IEEITAE, Monnerie %8 N W AR L1 IHZD N T 2T T A= (F=HEA
100t/a) HILHHHEPEAL [11a] .

oA N B AE O R R A SRR SR G B I RAAEAE TR A YA S U 1
RNV, O — S SRR IE T R R N AR T e s, DA AEIX A8 T2 FR A 5 8
RN L11b—f] o il Meyer &5 N AU N R AR B D SEBL T B S BE Db 22840 T2, ik
K6 . HAKK T 244 0. R LED AAE A6, Ru(tbpy) 3C12 /EGHEEGR, 76— BEESH 0T 1) 1
R NV A (Ol TE RSP Iim) - EA7 B2 A4 15 200l A b A 44 (E) —7-T-hydroperoxy—3, 7-
dimethyloct-5-en—2-ol. AXFF i #K] Schlenk VA%, =N L ARIFEREA L RIIEET (B
28k 4.8 « 10-2, Schlenk RN #&EK 2.2 « 10-2), [A/IHZHILE (space—time yield) £ 20
min JAl s NMEH [11g].

Microflow phoiooxygenaition

CH,OH ~_-CHzOH

| sensitizer OOH

Oe, fru S i | O

(=)-Citronellol Rose oxide

K6 FIAMRN T ZEHATHAEEMR N AR (-) -BUBikk

3. 2 FIFIREEEE AR RN A 5 R

JiRERE(Linalool )& A /KRS « HAL = ik LA S8 FH ARG (M C 7 A AR B s A b bl (42
A8 1 g, 5825 FZHOR QREFF H a i Sy = AR e eAh, 5 REREE
L TAROF 2 HAh AR, I b e A i 25 E k. AL gl By FERE I vk, EMNE &
JRERE RN b oy B AR 0. HRUAE Tk FoR A2 2 DL Sy TR A RS 4R SRk ) 4 6 B
PLA Clo- IR MIB-YR M (COR B RVEM A =5 IAA 15 turpentine) A4 J5URHE) A bk AR L A= r~
AR o HA R AT — AN R B B L H&R 2 W) ISR E 1) BASE A W], 15— 7 A LLEE 1 Glidden
28 v RS [E 1) BBA 24 W] ARG o F T ANAR 9 il 23 B9 BT IO A A2 2, D[] BBA A W] AE 1976 4
T Ho- kM (EESENNIRE, RER A RITRES E Y TR RSIRGERE, B i 2
RN A AR = 5 AR

TGN, 40 N — AR AR H S R R T o FEIXE S Wk B vl e B G R A
mn ANERE A Ty A S B R s N L A T U SRR o TSN AR B K IR A% T A e ) DL R 6 T T2
TR ORI S R N AR X R G KRB RN R WA AR IS . RiIEm IR CSIR
Biosciences WFFRMNIIFRIZBURF THRIP  (Technology and Human Resources for Industry Programme)
WH L9, MR 78 Mo RGP AR DT R F 22 P ER™ i (N 2P me .
T BACRE. ALl . BB MU N G R T, iy DLYR ke i e i 24 At 2 il 0y
P 2 1) Bz W Ay b ELPR R PR AT LR 7D [12] 0 B T2 3888 S W 2 4E 500-650°C [ i R k1T,
ERLIE A A S 2% P — LA A 3R 3 v it 25 5 B0 ) 05 A I b e 1T A S I B 8P () ) R o ks 4
TR N, T 25 AT L SHE s 2 A 28 R B4 o 7 T Ak s i LA AN P75 A 5 0 4 FH ke il =4
(PIo il AHXS TR RPN R AR, TS N s (1) N 2 8 e v e B IR Ak 2 (M 50%F1] 70%) FiTik
FerE CNANT 50%FN KT 70%), FHH H e N A B FE A (i B LR D . th TAer AR, M
4R TME R AE 2 420 WP BHA T AR R £ CH % o RIS A BV ), IR N T RS T R 1 7=
SUAS T T o
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1Oy,
\

=

cis-pinanol linaloal hydroxyolefins
(HOL)

BI7 FIFS R N T 24T IR e BE A AR IR N A 5 A I

3. 3 FIARE B ERiL I NG B B8R 5t IR PR

LIRS IREE (Isoamyl acetate) ] T#&E. A RGNS HMAERE A, HEEHTEHE
FEEC 7 RO S P R A AN . QR e R I8 5 A2 th SRR AN S5 I 28 WAL S MR ey, 2B AR =
T [E 1) H&R A W] FE[E 1) BASF 2~ w] . 9 [E [ BBA 2w FIEE ) Rus A w4

T A Y B A 460 S5 I IR 4 340 DA AT s I, RIS A R R A A 7R R A A A S L LA
KR ] o B0 N B H T I R nm A A FH mT DAAT 254 v S B 6 [13a] , JEH T — AN R
T Tt 3k TP R A AT SOSETT , TURON BR S R E T N R A ML [13b] o A B AR R
(Shiseido) AaAIWMRKELH] JP2008290958 il T M N BR AT A DA NE T RAL &40 0 JsUk] H R AE T
SN2 T2 AL BEAN LR LA A 0 532, erbinl R B A DL RN 3 ZEAT IRk s N RN i A B v
P AR RIS R LA, Z T AT LI SR A R TR a I LR A 0 R rl DL s e
B At ) H bR e (e SO ISCR Al ik 100%) o 56 FH Aok S o 2 s i PR G P 8 e #dlt Plazl
S N U T 70 AR B A5 R T CALB LR B A 1) R IR e SR 1) A I AL S N, R AR T
FLTR) R s 1 8 G e I 3R T AR TF P45 22 [13e—d] o BbAL, iZFITIE 4R T Be Ak S M Ji 2R . 2 A
FH BT WUAA/ A HUA AR RAERIE AT B 1 TAE, 855 8 N AR 20 T2 EsRIEH T
P R IR Y B AL R G F— /N ROV 2SI T RV FIZEI (O 200D RO, &
ARIA B Ja—A A H A o B2 TP AH 7 2 .

feRfEbic & a & , 10: 7450 Fo%5—
12 FE
- -
“%ELE 1
o AN . f’-\m
FOULBR o7 Yma A
REB#kea B )
ppg— k 18: /M0
TR S

B8 FI| 180U S 28 Il 46 1 21 B A LA R ML B W 1) & F3RTE

3. 4 FIAMRMNEARGEATIEEMN ISR N A A R

ANHIFNEE ,  JCIL IR TN SEREAE A A B A B B A L R 1) DB rh TR R I BRI, M 2 i
fiZ (Camphene carbinol) . fE7F 206, &7 208, &4 A (Farnesol) 25, SEFMIEFAHIES (8
B A A SN G AN A 2 RS 40 A LA R, JCHOE TR W6 b — AR F 2 OV
{H AT T C=0 XUBE IR JE K 1, C=C XUBE (W ALk A2 ) 22 5 0 AR 38 5 4 IO, PR LG 5 R I 0
A TR AT R I s NI BT R AN PR AR

TS S A A R T A 4t A7 T e () R o A 1k B TG 18 6 T[] = AH (ot Pd/C b4k
LR ERER N [14a] . Pd FEFR DIV HE A IR p i (R 38 B Pkl U A S [14b]) 3 2 - AH LA
X Sz W 351 22 UL HE R s N 2 VR BRI A A . Claus 258 AT 2005 SEHRIE T A1) FH B 90 55 55 s W 28
(Capillary Microreactor) FIISEHLT 757K 2 AHAR 2 ANV RIS (1) B ff AL S AR JRUR N 14K
REG TWAIRG UL — B U N 88 7E 1. 0-2. 0MPa Fl1 60°C FogdEAN T8, Horpokigtt
IR ARAEAL T Ru (TT) —TPPTS. A3 HLAH P RS 47 JSURHEE FE JRU ) H2 —F B T A P Ad e A ZE i (UL
9o BEAL, VR LLASEES Ry SERTARRE T ki /I 5 0 2 FOR ST B v YA TR S X T 48 T 38N J 3 T 46 (1) 3
%, AR T ZARMEN R N T 3 ) 22 [14c] .
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R2 =0 Ru(l)-TPPTS . R2 OH
\ﬁ\/ + H, H20, solvent f\/
B 9 FIHBRNEARATEEE IS E SR NA A A

3. 5 RMNEAREMBREETR A BT N A

BT ARG HE R v B A I TR JE S i 287 S Rt BT, P DA RS R I SR AR e A2 H i 1L Py &b
WFFEI B S R . URZEE RS (Perfume—Containing Microcapsules) FiAR ZEFHFK AR ZZB R
BHARPAEE EER—M, FERRHIEE AR REAR . &R RERER SR IR B LA B 45 5 5lidh
PG RARGER T ZATE € PR R, NI 9805 sl 75 45 7 oRE N H v i R v, K
FREERHO B A o H AT S B A R A b i = IR U R S SR A R NI, HR X
TEHAAEAD RS TR N8 RN LREEAS A UF 4 &9000 skl i e 7
o B AN PR AR G SO AE AE AR TEAN =y

AU N 24 A — B X AL TR R T AR VR 2 A0 AU n] LAK R 5 F, il il ik R s A0 i A8 3848
RN T 2. L. J. Esteller 25T 2008 fFEHE T —Fh AR T 1R N A B LUK HE I s W s PR T4 VAR
P =0 RGBSR A T TE ARG 18 & RN R AE s JL A B s 3843 F MATLAB®ASAUL, 1T 5 KL o4
73 LA Aspen Plus®5g i [15] o IS0 AU S AL 7= HAR & — R IR TR S B T.21 (phase inversion
precipitation), M TN, HAARES WK 10, L —A kNI T RS YH
(polymeric phase, HL-FEEM. DME FIFERIRSY) FIZESEAH (Continuous phase, ¥ oke) MR
Fro HTIXMAHAAER, KU — DR G G4 T A8 RAG WA E R o LR fesE — A
SV g R NJEE AR (NonSolvent phase, 7K) SE GRS WIMDIRIERE . XFEFR M OEAER S
W FIE R T IR RS o BEAh, S/ NAIR SE R T IE ] 1% T 2 0 L5 = BB W rp ik e . (7
SN IRIEALE 23 WK A .

hﬂﬁuwhu
e
:& . Product
Palysulfane —_—
Polymeric phase =

Microdevice 1

Bl 10 MR A B R N T 2 50E

4. giENRER

X FAE G T B N T8, R g B s &y mue i, N Pfs a2 o0 A . &
BVELF . RGN TE TR JLT TR L AE LR b2 i b, WTTIR B0 s 2 Ak g
SR WG, TERSAIAL TN AT LT 20% 0 S 8 AT DA I A B F R AE ISR | e Rk Bk 2z Ak
MAARIEETH16]. ZE LRTR, RN A N B RHE T SRl FE T & LR o T 2 FE 4 5 v IH R
TR . — 5, VFE ARMEE SO TR B8R N B AR A TSR R R N e B B A
PRy T H Cln H A AR HGT I 2 4oy N T 2% (171D —J7 1, S A Sosma T2,
OB RGN T U 5] o B N B AR A At S R Y A R A R RN A e
N HIEH R E, Er LTI AR, X AR N .
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Exploring the Application of Irradiation Technology in the
Perfumery and Cosmetics Industry
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1. College of Material Sciences and Engineering, Beijing Institute of Fashion, Beijing, 100029; 2.
Medical School of Tsinghua University, Beijing, 100084;3. Chinese Academy of Medical Sciences
& Peking Union Medical College, Beijing, 100730
Abstract:Irradiation technology is a novel non-thermal processing technology, which is developing
rapidly in recent years. It uses the physical, chemical and biological effects produced by the interaction
of ionizing radiation (mainly refers to Co60-y-rays, electron beams produced by accelerator, or X-rays)
and materials to process fragrance, flavors or other cosmetics. Irradiation technology can modify
molecules and degrade harmful substances in cosmetics, which having been proven to be an effective
“green processing” approach to enhance the safety and to extend the shelf-life of cosmetics. Studies have
shown that irradiation only causes chemical changes of cosmetic elements and there is no radioactive
residue harmful to humans. Therefore irradiation technology is safe and reliable. Comparing with many
other processing methods, it has many outstanding advantages.
Key words: Irradiation Technology, Cosmetic Sciences, Flavors and Fragrances Sciences
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