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ABSTRACT

This study was separated and identified prostaglandin from garlic by TLC, HPLC, and Gc¢c-Mass.

In this experirnent-aimed at researching the effects of garic on body lweight, and serum hpid, protein
and glucose in male rats,

The male rats applied in this work were 42 of Sprague-Dawley strain. In addition to basal diet, the
worker admiinistrated 4 groups of the experimental rats solutions which were 0.2 and 0.4m/ of raw gar-

lic juice, and of etanol garlic extract with together 2.5% cholesterol solution solved by corn oil for 8
weeks respectively.

These results were as follows,

1. Separated and identified of Prostaglandin from garlic.

2. The growth rate of body weight and food efficiency ratio{(FER) appeared to be more increased in
the eXperimental groups administrated ethanol garlic extract than raw garlic juice,

3. The content of serum total cholesterol apperaded to be decreased in the experimental group
administrated 0.4m/ of ethanol garlic extract.

4. The level of serum HDL-cholesterol had a tendency to be more increased in all the experimental
groups administrated garlic than control group.

5. The level of serum glucose appeared to be decreased in all the experimental groups administrated
garlic, particularly ethanol garlic extract.
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Garlic

Homogenize for 3min

place at 3T for
15-20 hor

Evaporate at 35C

pH 8, NaOH

Partition(petroleum ether) |—discard ether layer

pH 3, citric acid

Partition(petroleum ether) j—discard ether layer

Partition(chloroform) pool chloroform
layer
Evaporate at 357 |
etanol/chloroform
washing 3 times
N; gas

Filter (sep-pak, Cis) benzen/ethyl acetate

Evaporate at 35C

etanol /chloroform
- washing 3 times

N: gas

Fig. 1. Extraction procedure of the garlics.

Table 1. The experimental contions for prostagia-
ndin E: analysis by HPLC

HPLC Waters HPLC 600 Z system
Detector Waters M 484 UV -Vis,
Integrator Waters M 745 B

Injector uUek

Waters Nova-pak Cis, 0.39%30
cm 4pm particle size

0.02 M KH.PO,: CHCN(3:2,
v/v)at pH 4.7

Injection vol- 20w/

Column

Mobile Phase

mnn
Flow rate 1.2 m//min.
Detection 214 nm
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. Table 2. The experimental conditions for prostag -
landin analysis by GC-MS

Gas chromatography Hewilett packard 5830

Mass spectrometry  Hewlett packard 5988
-SE-54, 0.2mmX8mXx0.1

Column 207 /0.5 min, -

QOven temp., 120C —— 300TC

Source NIC], 150, 1 Torr CH, gas

Injection port temp. 280

Tonization energy 240 eV

Emission current 300 uA
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Fig. 2. Photograph of TLC plate for the garlic and
standard.

Table 4. The R, values of PGE: developed on 'TLC
plate for the garlic and standard

No. Materials Distance  Distance by Rf value

by solvent compound
1 PGE 16.80cm 3.88cm 0.231
1 Garlic 16.80cm 3.69cm 0.220
2 PGE, 16.48cm 3.88cm 0.235
2 Garlic 16.48cm 3.18cm 0.193
3 PGE 15.92cm 3.62cm 0.227
3 Garlic 3.36cm 0.211

15.92cm

2) HPLC &4 33}

¥+E4d PGE 9] HPLC Z2vlE1d-E Fig. 3
i 23 uiE &9 HPLC a2 E 1@ & Fig,
48 rt,

Fig. 33} 40l i HPILC mA=2vlE 1 o] ¥ &
AlZH(retention time, RT)e] 8.18%-0.2 4 j}e}
ot

3) GC-MS 2433}

F#FEZ PGE: 2] GC-MS<¢] Total ion chro-
matogram(TIC) Fig. 5% 1 nly 3259
TIC: Fig. 63 zth |

Fig. 50l A E218 5262 PGE G549 B &A1
o] 8548010, vy F52 SEA GC-MS
A2uteTd A Fiz. 64X E 2/FA17 8.54% 4
m/e=526°1 3|25t I A(peak)”7} JVeEldeo ==z

LEACTRG R iy~ S
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2 @ 218  ¢57@ @3
3 0 3.5 20233 ez
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PCE) ze. B.18 10071614 Q1 S04580.7
PCAL 20. 11.26 999187 @) 49959 .45
T0TALS 'y 16931297
NEW FILE:
NAME RF RY
PCE 5045807 8.18

PéAl 49959 .45 L B

Fig. 3. HPLC chromatogram of standard PGE..

'> .65 ta}
13 .32
4 M
b .46
.12
" B 1n
11.84
HANME PP ¥1 AREA BC Rt
1 e 16 TSYae4
2 Q. I P 26117 @
3 g. 4,34 {0837 &1
4 Q. Y 4é 27720 81
3 9. 71? 27405 @3
PCE1 & .814 B 16 3359717 Q) 472445 .]
PCAL Q.4%2 17 84 23782 0F 48773 4%
1 l.?g? b
.78 z.
397
S 42
\"-'—-__
)
oLl
Bo o
H
R o ' B@
HAME PP Fi AREA BZ Rt
1 <] s Ispd0 @7
b e “1 2I57S QL
3 ] - 521545 @3
4 ¢ - 1285y @
b @ It PE gl It
. 2 < ez LIT904 Q.
PCE1 199 145 m e WLATLRTA B3 471445 3
) e LI 1LR06H B .
PLat 1 47 1o Foul s RO MR UIVA I

Fig. 4. HPLC chromatograms of the garlic extracts
: (a) diluted, (b) as extracted.
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G HERFRY 234 53] dge :5Y% 0.4mlE
2o DFo] 0.2562.2 71 & A3S Yy
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-§ BERQ
B caao
3
é 4000
20034 ' A}
R PSSOV T S bl o
4 B 8 10
Time(min.)
(b) Scan 286(8.538min.) of DATA : PROS 3.0 |
E@RR \
o [ =
Q q26
_8 1380
g
8 o ‘
2 0o I_
R T S | | N
420 449@ 46@ 48@ g=[= s2@ 5408
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Fig. 5. Total ion chromatogram(TIC) for the standard PGE: derivative (a), and its mass spectrum at re-

~ tention time of 8.54min(b).

(a)

ion 526.00 amu. from DATA

., 16306

&

m 4

g 1550Q" |

2 : V4

© [ 5 &6 f’ q"M '\AMW Tl et AR A Th e
,..,E:r..,e.....'7,.TT.B,,1,,9,....H,a...,

Time{min,)

Fig. 6. Selected ion monitorings(SIM) at m/e =526 for : (a) the garlic extract derivative.



8 Wad - ol SEbLREEE
Table 5. The effect of garlic on body weight gain and food efficiency ratio
Initial body weight(g)  Body weight gain(g)  Food efficiency
B/A
Group (A) (B) ratio /
Normal 90.00 % 2.56* 205.00 +10.23 0.191 2.8
Control 95.00 + 6.80 180.00+ 4.08 0.194 1.89
A 11125+ 7.40” 242.50+12.88" 0.222 2.18
B 128.33 +7.45" 247.17 +13.34" 0.206 1.94
C 100.00 + 4.47" 222.00 £ 11.06" 0.203 2.22
D 92.50 +5.59" 238.75+15.65" 0.256 2.58
a) Mean +SD
b) Significant difference from control group(p<0.05)
Table 6. The effect of garlic on organs weight
Group Liver Kidenys Brain ’I‘es_ticle
Normal 9.30 % 0.86" 1.80+0.17 1.56 +0.24 2.79+0.15
Control 9.47 £0.89 1.97 +£0.29 1.62:+0.06 2.87 +0.37
A 9.20 +1.07 2.36 +£0.33" 1.50x+0.19 2.94+0.22
B 9.81 +1.33 2.40 + 0,26 1.82+0.12 3.32+0.31
C 9.62+1.65 2.13+0.41 1.72+0.15 3.07+0.28
D 8.83+1.18 2.05+0.51 1.74 +0.09" 3.10+0.32
a) Mean £ SD

b) Significant difference from control group(p<0. 05)

2) A7 5%

85 U AgAoE Al #HY 1H, AF,
¥ a8z 1g 59 FAl= Table 63 o] Vet
t}. |

A gd &4 B7le FAE 2y & 0.027
~0.034ge°l 11, AL 0.0061~0.0072gold, He
0.0042~0.0059g°l v}, 18] 11 132 0.0083~0.0104
go| ot dydolo] mE Ve FH ¥Hales ¢
v Aoz vehd

3) EHEH

(1) S 2d 2 &3

3o & Z2HZ(T-chol.)3 TR % =g
2 Z# 2d E(HDL-chol.)9] %2 Table 704
B vl g2 & S 2HESY e F ATl
70.86mg/100m/, t=Fo] 139.24mg/100m/, 18] 32
AE 72U A B, CZol A+ 170.43~220.95mg/100m/
2 U ZFRc 30y} DEE 116mg/100ml/ &2 o

ZFET Wt adM ArlesS FAE A BT
Ro g g &AL AL C, DRAA R &
& Jehien, 53 dlgg 339 04m/E FAD

DEME FostA B2 FZFE HERH(p<S

0.05).

HDL-Zd 2l 89 32 F4FlA 18mg/100
ml, AZ T A 14mg/100m/, 18] A gl A 28
~36.33mg/100m/ 2 YeEh}A tizFol vlE EE
AN fFostdl & Roez YeEHEHTHEL
0.05). |

3] YulsF 04mlE T3 BFAM = 36.33
mg/100m/ 2 tixFEch E4 2 Aoz velkd
o1} ZwA3}R| 42l T-chol. /HDL-chol.&] gt¥}
LDL-chol. /HDL-chol. 9] gog wu dwrzgoz
fzFEg e g el n, 53] degd 24
0.4miE T35 DFAME 4.049) 3.042 HETY
0.95¢ 8.958.Th WA we g vepdoy B4
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nh& ( Allium sativum) @] L g ~e}lF3d s oje-g &5 80] 3

Table 7. The effect of garlic on serum total-and HDL- chloesterol

N

(mg/100my)
Group . T-chol.(A) HDL-chol.(B) L.DL.-chol. (C) (A)/(B) (C)/(B)
Normal 70.86 + 7.86* 18.00 £ 4.25 52.86+4.36 3.94 2.94
Control 139.24 +10.28 14.00 +3.27 125.24 +6.57 9.95 8.95
A 170.43% 5.52” 28.40 + 4.33" 142.03 + 7.45" 5.99 5.00
B 220.95 +12.37% 36.33 + 5.80 184.62 + 6.45” 6.08 5.08
C 177.03 £ 16.26" 28.00 % 3.38" 149.03 £ 7.23 6.32 5.32
D 116.00 £ 3.82 28.73+3.71” 87.24 + 3.46" 4.04 3.04
a) Mean +SD |

b) Significant difference from control group(p<0.05)

o g+ 3.949} 2,94 Th= £ HEL Yehd o

(2) FAXNAD QXA et

Wy Zo] FAXNAF QA L Table 8
(A, B)olA B ute} 2ok AR e A
Aol A 130.00mg/100ml, ol &) A 147.67mg/
100md, 1¥] ar Ay atoll A 145.43~151.27mg/100m/
2 gE2FS 483 e 4959l ol 2 5 ¢
o, AYF Aol M E HHolv} AT}

AxA ] ke PAToA 61.52mg/100ms, o
ZFo A 57.39mg/100m/, Z1el3 A8 Fel A 69.49
~89.30mg/100m/ 2 AvlEF 259 04m/E &
BN 712 B Aoz Uyedon, gz T
Ha) AP Fo|N §JHO B =ton] Ay 7hd)
A AutEES 5o A B dge 232
=8 C, DR & AS nach

(3) @A o] g |

83 2o F9UA, Y2 9(albumin), 222
(globulin) 59 &=L Table 9ollA] B nio}
t}h oW d FFE HAFNA 7.41mg/100m/, of
2ol A 6.67mg/100mi, HBTA 6.01~6.26
mg/100m/ 2 Yol AP 7o 2uma Fo] gz
FRU 3 A Yo, Auss 2oz
AN 22N FoiF o] Fol: gl Ao Uyt
ek

¥xy 2w 2L AYTIM 4.81mg/100m,
th 2ol A 4.22mg/100md, 18] 1 A & Tholl A 3,22
~3.87mg/100m/ 2 AP TLL dxTo}t JAER
o we A ngon, B3

A, BTol A g, aeln 2280 e Ay

FoA 2.60mg/100ml, hZFNA 2.45mg/100ml,
gl Z28FNAE 2.30~2.79mg/100mi 2 thF
TR 2 23S BJ AN {9 Fol= g
53| g &Y FAZEY Auls FE59 Fo
oA =2 S JeERA T '

TET(A) /B2EA(G)Y e B ATl
A 1.85, dZ2FlA 1.72, 283 243 FolA] 1.15~
1.682 tZZHTH 482N we AT U
o, 53] YulsF S T A, BRolA St

(4) 229 &F |

Ha o] 3 3L Table 10014 B = uie}
2o e §e FAFA 129.03mg/100ml,

WzFol A 187.74mg/100m/, 18T AR Fo e

127.48~152.26mg/100mi{E Wiz FEt}l e A
S vEpdog, B3] g FE2AL FA4%C, DE
of| A WA el

|
?

N. 2

fl

. TRAEIZUC 24

EF &3 PGEH vhs $#28& TLCR) 34
ARNA Fe Rygkol B AxsAE ggkovt A
o v]%% 3 2
3 9@ 2e gAolgy @R F
2 TLCZMN ®¥ 27 EFEIA PGEL
HPLCZ WA 24ste] B 4AHRT) 818804
M9 Z2rtEad S 92 & YY) Wi v
ol PGE:°] #-fslol Utkn 4z8d. 58 GC-
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Table 8. The effect or garlic on serum triglyceride and phospholipid
(A) (mg/100m/)
Group Triglyceride Phospholipid(A) T-chol.(B) (B)/(A)
Normal 130.00 +5.37¢ 61.52 +£3.26 70.86 +7.87 1.15
Control 147.67 +10.84 57.39+3.72 139.24 +10.28 2.43
A 145.33 +15.00 72.53 £ 6.63 170.43 £5.52* 2.35
B 151.27 +10.98 89.30 £ 7.50* 220.95+12.37" 2.47
(B)
Group Triglyceride Phospholipid(A) T-chol.(B) (B)/(A)
Normal 130.00 + 5.37° 61.52+3.26 70.86 +7.87 1.15
Control 147.67 +£10.84 57.39+3.72 139.24 +10.28 2.43
C 147.22 £11.77 70.25+7.74 177.03 +£16.26" 2.52
D 149.17 £19.49 69.49 £ 7.47 116.00 +3.82" 1.67
a) Mean +SD |
b) Significant difference from control group(p<0.05)
Table 9. The effect of ga.rlic, on serum total protein and albumin
(mg/100m/)
Group Total protein Albumin(A) Globulin(G) A/G
Normal 7.41+0.25" 4.81+0.23 2.60+0.46 1.85
Control 6.67 +0.43 4.22+0.36 2.45+0.25 1.72
A 6.01 +£0.02" 3.22+0.25" 2.79 +0.24” 1.15
B 6.26 £ 0.26 3.59+£0.32% 2.67+0.45 1.34
C 6.08 +0.19" 3.65+0.59 2.43+0.52 1.50
D 6.17 £0.27% 3.87+0.22 2.30+0.33 1.68

Table 10. The effect of garlic on serum giucose

Group Glucose (mg/100m!)
Normal 129.03 +23.01
Control 187.74 £ 20.02*

A 140.32 +15.84"

B 152.26 + 20.84*

C 138.06 +15.07"

D 127.48 +12.99®

a) Mean +SD

b) Significant difference from control group(p<0.05)

52690 | F3le= 2 2efE aRe] HAFAr} ehdon
# vlE $& 89 PGEo] &4l QL8 &gt

B
AU

gy AR 3o ZaAgtEddo] 2@
A7uast B4 43, vy Fo g de
©2 89 PGE S} o] wgoz EAst7] o
ol AN ETEY 24, ol EZ 9T &
5ol Fojstajol & Holn B} FEHIT FAAEA
& BEo|3 HFRHE o]FoFok & AoIn 4F
of =2 AEETH o|HAEE FAUFoF F RS
2 A8,

ol

2. S =¥

=
o} MZ 7 Holago] hzFol
o7} UA] e oz uel A
Q Aoz 4z, vy Tl 0.

-—1-1
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%
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B} 0.4mi & FAF FoA dpzog $2 g
& el Ao molulzel AR TR AR}
E Aol Agisjojor & Ao w AZtE,

Gupta 572 ZAEAelz Ao ZuzHE
ko] FolXIH FHWAY o] 2R HY L I}
fAch olet B vzl AFdA Augusti’®, Chi
52 nhgo] FUE gl A8 FolsA A
oy B uEHAI, Jain $HE vteE g F
Zdo] HHe EYIHEY FAAY FFS T2
ANZAYR B339, Bordia $2 ufsiFo]l 8
A o] HDL-Z¥ 28 & #FS dsAl7led 714§

Ao.2 wastdch 22l 3 Bordiat vhso] A¥Y

8ol EAT Qi FH,

B A Mx vlzo] Ao FFYLHE T
W EFEFS 744A1712, HDL-E8 2H 9] g%
Z7A71 Ao Vel Agusti, Chi, Jain 722 T
Bordia $ ¢} Hie} AU,

ol ol A B upe} Fo] B2 AFRE| viEdd e
Ao AAF G FqFS FA2A 7= FLo] ATk
3 B335 Qi vkEe o]9 & A58 Au
Aol wix gley} ol 19 22 &0 FA
2x A duy i AR gk Jain® 3 Mathew™
= "solAd AP ZAL-& sl A8 E4Eol
diallyl disulfide =& allyl propy! disulfide 2| <
Al (allicin)olgb ¥ 118t 1, Bordia 52 vl=
o] Q173 Fof viFo 2 EA3t= XN & AR EF
o] d FFE AeAlI|e o] ¥E¢E vt
B st |

gy} gejilo] AsdAT o]l Yo AU AL
o} FflAlol] 2 F FAISITS BI|= ol 2R 2
A7 UM AdedT FAE A4
715E 713 ReZ ¢HF TR AEEdHo] uis
of 3rf-sio] 7] wf ol npo] A (F EL G
Aol G&kg v X Aoz AdEc],

ojn] AR g o] Tz AEZATIL A&
3} o] cAMP Y +=F& ZAAAAM XA 23 aL
o] &AL Aty YA ZRE A
HEEEr FaHoM Yo NAFBe] FaHE

Aoz NAnHr} g8y T AElEFTUL cAMP
o] #&F& #2AIAA phosphorylase a2l 2/4& <
Astez w2 T Axol JAs M Hgol

o}l & (Allium sativum) o} Z2 AElZ AU ol && & 50| 2] Y JEo A= FF 11

AaHeE Ao AzdEd,

B AYE vz g8 2 2epF@d S TLC
HPLC, GC-Mass& &Ristg on vlso] 37 &
Ao X4, gld geja FFFe A FFS
HHstnA A S 101 +£10.5g 5= Sprague-Dawl-
eyAl 87 A 42ul8] & 7vlE] A 672 YFo] 8
7+ AHSEH T

Ag Aol 71BAIE S 84 25% FHLIHE &
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AE vls9 degg FE59-§ 7242 0.2m/ 9 0.4md
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