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S EER RHF B2 505 Ajoene » B B B8 A RS AT R HPLC %
BIER AL THEERMA L4 HFSA LR GIICE , WEBRRSZIEZE ) HAETRKEWK

Ak, BHEEEEFTR ASE—F e o

RA%R : 3ERE ; Ajoene, Allicin

i}

B

hEE A E A R B E &8N Liliaceae) 2 H
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HIR LCR(EE , BIg) - AL IR(NMR
)EEERT A Z BB (CDCL) B FER (E. Merck)
o AEEFRFEFRET > 30 % BEALE > Dially  di-
sulfide » Diethyl disulfide &5 RAE/FHRIN o
HeBAE % » BEEIH Kieselgel 60
GF:s.(E. Merck Art. 5735) » (E. Merk Art.
13792, 13794)E @ (column  chroma-
tography) &% (support ) Kieselgel 60(E.
Merck Art. 7734, 9385) » Fuji-Davison ODS-
18(chromatorex) > = XX ¥ tHE 47 {# F Shima-
dzu 6A two pump system > ENTEH FHHEAEE
£ Merk » RP-8 » 5um » Cat. No.50832 > ID :
40x 250 mm. » fLA#REFEE A Shimadzu
IR-440 spectrometer » S X ILIRERBET=
G IRER - JEOL FX-90 EiHIRE » FAH
JEth —EiE®EFH Hewlett-packard 5995
GC-MS system > ¥4 #2EH CAMAG Uni-
versal UV lamp > #HE&K 254umK 366um.K
RAYTECH Model 88, & 254um & 366um
= SRR RIE

Mok (F75H > 778k > Tr > BEH » FEAE, A
YINEZBR B ER AR >, %, BERE
2B BEFF =M, FEZERPRIE 30 58 > A
BEFRER, ERETHERSN  ME30458#
 WIERERE > ERS0BAZEERA, EE
HMER=K, MAFEHEEEEESEN » RS
BEHE5 > BL3000 r.p.m. B 538 20 5388 » 53
B o LL0.45umiE B EIR - RS HPL
CH&dn o
= EEMEER

ERARFEEEB RS Allicin & Ajoene
s MUK LR EEERES , ARABEBEZEE
ST o

() BEERE 8

BEERBT 45 SANA B ANLAEH > (8180

A 30%H:0. 10 3T - PRFFIEWRIE 35-40°C °

FERRFRE  HEBEEREMER -

() Allicin B Ajoene & & B,

EX Diallyl disulfide 5% » A 200 ZEF#1

A > BIA SRS 20ZF - IIAREH

BE > wHEBEMA L ARBEEMEZ BEEE

RISE - BEBRTRIE20 58 » RIE

SRR MARKBRSIEHMLAFR , &

AR}, MESKRESERLETS

fio, IREENEE NI EARSE=%R, &
 LIEEHE » RIBBBIEMMEZZUWBE
M & R B BB BT i (R4 -
n-hexane : Isopropanol=98 : 2) » ODS-
18 H R EHEITIE(FEEHE : n-hexane : T
HF=9: 1) JEERBSHHRLEEYD , &8
BRI R G IR B 3L >, HEERT &K
FIMEEIE Allicin 1 Ajoene o ¢ 7
Allicin (allyl 2-Propenethiosulfinate)

FEEVRRECHRYE -

RLAFSEFET » 7£1635em F] RTEAFI(C=C

YR ZRIL 5 7 1425¢m? > 1403cm™ > 1230cm S

BFI(C—CHO#E IR » TIFE1080cm’'EH S-S

=0 ZFFERIK - HEEHLIREFE (Chart 1F »

5=3.29—-3.54(m » 4H)FB RifH allyl group L

Z methylene proton » M7E §=5.07—5.26(m

» 2H) B MiAH allyl group £ vinylene pro-
ton » §=5.51 —6.25(m » 4H)RIEFE PRI al-
lyl group _£EZ vinyl proton » #F& LA L EIZEEL

BREENT » MBSO Z B K HPLC VB Z

B R EE RMEEEN Allicin -

IR(cm™'v max):
3075(m),3025-2900(m),1635(m),
1425(m),1403(m),1230(m),1080(s,SO-S),99
0(m),830(s).

'"H-NMR
(1it.) (8,in CDCIl;:):6.30-5.04
(m,6H),3.94-3.65(m,4H)

(exp.)(4,in CDC1;):3.29-3.54
(m,4H),5.07-5.26(m,2H),5.51-6.25(m,4H)

"C-NMR(it.)(§,in CDCIl5):133.02,

125.95,124.07,119.10,59.98,35.06

Ajoene (4.5.9-Trithiadodeca-1,6,11-trien

e-9-oxide)
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ALAIEREH > E 1625em* A RAEERI(C=C

YR ZRIL » 7 1420cm™ > 1400cm™ > 1220cm* 5

EIFI(C - CH)BZRI » TTE 1040cm* EH S=0

ZFFERI o HEHEIRE L (Chart 2) » 6=3.3

3(d,J=17.4,2H)5C:_t methylene proton Z

Wt > 6=3.54(m,4H) » RIBEHE S=0 /M Cs >

CiwZ methylene proton ZiAHE > TFES=5.08-

6.47 3 F 8 EE FHE S » HEFB P IEE vinyl

group ERYEF (Ci > Ci2) » KIU{E vinylene

group ERJE F(C.» Cs» C:» Ci) » BRCe EZ
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vinylene proton FETIREME MR F » {LEAL
BAE R P EESES=5.1-5.99 [ » FifH vinyl
proton(C, » Ciz) » HPBC.EOEEHEEES
=0, RtMEBNCELRFEBEES C.AHRE
B F6=5.13(m) » C..AIMEE F6=5.30(m) -
AU LB EIRAEN » WSO 2 BiE & HP
LCEFEZZHEBRBEREERLEYWAS ajoe-
ne(®” ") o
IR(cm? v max) : 3000, 1625(C=C),
1420,1400,1220,1040(C-S-0-C),920
'H-NMR(lit.) (6,in CDCI:):6.38(1H,
=CHSS),5.82(m,3H=CHCH.),
5.50(m,CH.=CHCH.S-0)5.16(m,2H
,CH.=CHCH:S),
3.54(m,4H,CH.SOCH.),3.33(d,J ="7.
32,2H,SSCH.)
(Exp.)(8,in CDCl:):6.39(1H,=CHSS),
5.1-5.99(m,3H,=CHCH.),5.30

(m,CHz ZCHCHZS-O),5.13(m,2H,CHz

=CHCH.:S),

3.564(m,4H,CH.SOCH-),3.33(d,J="7.32,

2H,SSCH.)

"“C-NMR(1it.)(4,in CDCl:):134.7,132.6,125.7,

123.7,119.3,116.9,54.5,563.1,41.4
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Chart 1 : 'H-NMR spectrum of Allicin
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Chart 2 : '"H-NMR spectrum of Ajoene

M@~ ST E
BB EY (Allicin, Ajoene)H¥E
S o FIA BB ENT (High pressure li-
quid chromatography) » R&EECRAIFLEIFE
HEE AR o LLACcCN : H:O : MeOH=50
: 41 : 9B IRIF® o H 1 Ajoene 7 HIFEH
(Rt; Retention time)4. 73 E2E—KIK
& (Chart 3),Allicin FY#8FEFMHE] 3.7 43 (Chart
4) - HF|F Ajoene BIEEE AT ML EER
y FTEEC IR FF R 54 & Ajoene » BFEWE
RFfE 3.7 7R B9 Allicin WL » RZER FE K
H/NBF 1R 3.7 93 (Allicin) B RIEREA -
M 4.7 57 (Ajoene) Y RIPIERE K - PNESIE A &
(I.S. Internal Standard)#fEHEET#ER L Die-
thyl Disulfide 7E¥¥ & el 9 S8 2 H RIIEE »
TRt 1T o
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Chart 3 : HPLC chromatogram of Ajoene. (R.T.=4
.7mim.; Int.st.:R.T.=8.7min.)
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(~)Interal standard < Ao 54
#578 100 Z 5 Diethyl Disulfide fR#E
fho BR10EFEESA , INFEREE
B10EFf , ROBEHEIEH -
(20 A2 ¥ L 5 i T Y
EUZ ¥ 5 (Ajoene or Allicin)#J 8.2m
gER, ER10EFEERAN , BR LR
WNIEZEEM , RER1ZAMA » REH
FEFHEEEI10ZA, ROEBEEHET , DL
0.45um membrane filter B » FTH IR
B .
C) AR B
b RAE HE LS W AR &% FAARE (pi
pet) FEHERT1ZSF , 2BF 4 BT+ - 77
AIEAZME 50 ZFE B » FFEEC R4
HASBRES 1 EABERS 0 EA EEMR
R IMPELCBOEEERESOEF » T
MR EFE > LA0.45um membrane filter
BIE >, FE 20l FEA HPLC 4347 » LAY
FRAE e T 2 e T R B N ER AR Y o & TR
TR L B8 R 2 B AR ok AR HE B AR 2 A
TEERE TR AR IREL » R B ERF
» Allicin B E 21.55mg / ml Z 3.88mg /
ml I IEfE y=0.99981(chart 5) » Ajoen
e B 1.64 ug/ mlE65.6 ug/ mlHJ
MIE(E y=0.99951(chart 6).
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Chart 4 : HPI."[! chromatogram of Allicin.
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Chart 5 : Calibration curve of Allicin.
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Chart 6 : Calibration curve of Ajoene
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#HRIEERT AR

Allicin ZREH & BHEYIR 5 Allicin  sat-
ivum LEEE , H A. fistulosum L. 8% - BH
VIsEERE > BERENBEESIEER , geinE
RABILT OB ERIER » BRI IRER
&, BH® it , BEREERBEE -

Table 1 : Time program change of Allicin in A/lium species

£—X =¥ E=X Fox BEX
AR5 0.166 % 0.103% 0.055% 0.035% 0.017%
#*a 0.164 % 0.090% 0.044 % 0.025%
£33 0.026% 0.019%
¥ wE
% ¥
F 3] ¥

Table 2 : Time program change of Ajoene in A/lium species

R | F=X | B2R | $uX | $E2R | 25X | FNE | £+X
A #E 0.015%_] 0.017% | 0.018% [ 0.019% | 0.020% | 0.022% | 0.017%
#a| #E 0.020% | 0.022% | 0.024% | 0.026% | 0.026% | 0.025% | 0.022%
¥ w¥ w¥ wE fcs 3 w¥ wE
# ¥ 0.046% wE
| #¥ wE wE¥
3=)

Allium B R FEMHEYIFT & Allicin » Ajoe-
ne Z XU -
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Allicine : Table 1A KFRHFT& LA HY
gL - 5—X0.166% > 55 =X 0.103 % —O0.
092% » =K 0.055% —0.049% — > ZEIHX 0.0
35% —0.034% > 58X 0.017% - srHHE—
K 0.164% » 85K 0.09-0.07% > 5£=X0.044
% —0.037% » 55U K 0.025% —0.024 % o 7r 2%
HEE—XK0.026% > 55X 0.019% —0.016% >
FEEEEAR , B, ARG TESHEN Allic
in °

Ajoene : Table 2, FrUERIETFEEC &R
o, BE—RKRAEWME , E2XKH0.015% —0.0
17% » 5=X0.017% > 5EIMX0.018 % —0.019
% » BBEAK0.019% » 557K 0.02% » B/UK0.
02% —0.022% > FBENK0.021% > B+KEZE 0.
017% > HEUIERER Ajoene FUB L AEE /UK E
REEo-

THTE Ajoene B & - HE X 0.020%
» BB=XK0.022% > BIHMX 0.024 % —0.025% >
BEFHK0.026% > H£/SK0.026% » /LK 0.025
% —0.023% > F£E.XK0.023% » BTXK0.022%
HI AT AIFREH Y Ajoene 2 EILFES & » W H
EEARERESSE -

FERAPIF RSP S RERN Ajoene(0
046%) > BREARESENME » BRBRRU
wrELSEMEEM TS &E >, HMFHE
B BARESWE PRSI LA EERE
K o

P/ MR EESE R FE 2 BB R Ajoene &2
EHERP Allicin”’(Ajoene : ADP :
ID:;x=166 +38um, collagen ID;=196+ 64um,
Allicin : ADP, collagen B K# 400um) o MA_E

BEHER Allicin 8# A Ajoene WL &Y
» Ajoene ERARYC & BB HFEA L > H
B >R EEEES > K Ajoene K Allicin b &9
ZERGELERL I EEAENRRE , H
M RRAECFREMNS I RENOR - &, ZHEHAT
ERARAREE HPLC BEMEBHE R K F i
FFHES 14 R EE XRERINIE , thERRKSZ
EERTBETRKEMHN, MILEGEEBEEES
B, BRE—FZ2mET o
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QUANTITATIVE DETERMINATION OF ACTIVE
COMPOUNDS IN ALLIUM GENUS (LILIACEAE) BY HPLC

Jin-Bin Wu Yih-Dih Cheng Shung-Chieh Huang
Kuang-Hsiung Chang * Ming-Tsuen Hsieh *

School of Pharmacy and Institute of Chinese Pharmaceutical Sciences *
China Medical College

This work included study of plants, synthesis of standard compounds, allicin“and ajoene, and
quantitative determination of these two components in A/fium genus by HPLC. The daily change of
allicin and ajoene in methanol extract of each species were determined.

Garlic bulb was found to have higher content of allicin whilst fresh Allium cepa, Allium fistulosum
and Allium bakeri were found to have less allicin.

It was found that the quantity of ajoene reached maximum on the sixth day in the garlic root, and
on the fifth day in the immature garlic bulb. The content of aioene in immature garlic bulb was higher
than mature garlic bulb. The ajoene content of Allium cepa (0.046 %) was twice than garlic bulb. The
amount of ajoene in other species were too little to be detected. Fresh Allium cepa was shown to have
higher ajoene content.



