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Effect of Dried Powders or Ethanol Extracts of Onion Flesh and Peel on Lipid
Metabolism, Antioxidative and Antithrombogenic Capacities in 16-Month-Old Rats*

Kim, Soun K - Kim, Mi Kyung
Departmant of Foods & Nutritional Sciences, Ewha Womans University, Seoul 120-750, Korea

ABSTRACT

This study was performed to investigate effect of dried powder or ethanol extracts of onion flesh and peel intakes on
lipid metabolism, antioxidative and antithrombogenic capacities in 16-month -old rats. Total of 40 Sprague-Dawley male
rats of 16-month-old and weighing 816 & 6 g were blocked into 5 groups according to body weight and raised for three
months with control and experimental diets containing 5% (w/w) of dried powders of onion flesh or peel or ethanol
extracts from equal amount of each dried powder. Contents of total flavonoids and total dietary fibers in peel powder
were highest among onion preparations. Body weight gain and epididymal pad fat weight were lower in peel powder
group than other groups. Plasma total lipid, triglyceride and total cholesterol concentrations of onion-containing groups
were lower than control group. Above all, peel ethanol extract intake decreased them most remarkably. Plasma HDL-
cholesterol concentrations in onion-containing groups were higher than control group, especially that of flesh powder
group was the highest among groups. Liver total lipid, triglyceride and total cholesterol concentrations were not
significantly different among all experimental groups. However, liver total lipid and triglyceride concentrations were
tended to be lower in onion-containing groups than control group. Thiobarbituric acid reactive substances (TBARS)
concentrations in LDL + VLDL fraction was not significantly affected by onion intakes, However peel powder group
showed the lowest concentration, Plasma TXB, concentrations in onion flesh powder, peel powder and peel ethanol
extract groups were lower than control group, while plasma 6-keto-PGF,, concentrations in these same groups were
higher than control group. Clotting time was tended to be increased in peel ethanol extract group. In conclusion onion
diets seemed to improve lipid metabolism and antithrombogenic capacity while effect on antioxidative was not significant.

(Korean J Nutrition 37(8): 623 ~632, 2004)
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9Ful= quercetin, isorhamnetin, kaempferol, rutin@}
2L flavonoids?t F5-¢ AFo2 &#EA Jed” fla-
vonoids@ diphenlyprogane (C6—C3-C6)¢ &3¢ 7}
7] phenoldl FFES] FHO0Z Y, ok, AAFE HIF
o AE2 £7], e, Aol g £2Ho I Fla-
vonoidst F4Hsh = g 79 E A 9 low
density lipoprotein (LDL) %] A3}iA] a3} % orja} &
U3} Yo g, FEdnio], I U 45 gFUdad
59 gekst A2 S 23 9lon!” olef$t flavonoids
o A g A AEHA FEYHE SAlshe
aglycone = @3 A%d widA] Fu) 5 724 B4
of Wt 27 ke RAow YA Yrk” =38 Ly
28 ZokojlA AMEE yellow onione flavonoids% qu-
ercetin®] o] 3] 29 ® quercetin® 459 ¢k
ZHT= gRloht JR-E 07 AFE o] Folr oyt
4 94 G9E Foll= 0.01%, % AAdE 25749
6.5%° °)&rki BuE Yk

A outr oz AEA 9 FEA ZEHES £, o
=, oPAET &2 fulo A FFo] Jhedty, EAE
5,000 o2 1EA ZeHlES o|F &uld =2 4
GollAl feh? =g AF o 4% flavonoidst 34
3} hydroxylation, glycosylation A5%¢} & 318k %0
e} S5t APEHBE P AR FEWel ulebd 1
A a3t gebd Aog Atgdrt

ojulof = ok} o= S—alk (en)yl—L—cysteine (AC-
SOs) 9 22 #3gtEd Ho] AfE v EiHo 3l
oL g31stES 3P sulfenic acidsE AHE3) B9
& 2R AAAQA FAE AXMA o7 Fa A A
k=], 2 F in vitroollX ARABEYE JA A7E A=
o2} thiosulfate, cepaenes® 7] HAIEE Ao 1}
ERThY ofml ulel] o] Mf EFEE Aurd, 3
FEole ¢ 04~05% &= Jla 53] BAFEele
25~32%7} T == Aoz Yepgeh”

A k= A= Z4AellA] AuiEle] U gatsko] 1990
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ArkgE 935,828 Eo|thY s Iwindd dUdx
Al Tha] AEZAN] w2 o] dY HFHE- 146 g
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AAFREOZE iR HHE AT Ty a3
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EBHE ol &F AT oM A Wi
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2 ogE wet =% FFelN A dirf, Pisks, #E
Aeoll vlAE FF] A 29 Edth

Nz Mg 9 g

o T MA HE % AEIZTEE FH|
b (A 74k 20029 6€4h W) = St S

AAE BEst ¥ SFa8de B2 2~33] sty
T 1 cmZ A A1, g AL A8 F 4 54 A
Zat 3E7Z ¥ 28 AlE% fitz mill (Fitz Patrick
No. DASO6) & 40 mesh® 548 ¢ xE 23} 5}
pei=g

&t £ 4 dat PR EFEE-S Kang 57¢
e BFste] EHlth %9 3 W A ARs 4
z} 158122 95% ole-gol AFAIA 80TIA 1A3HE
QF 3R FEEh o] dE oHsta MAKE 95% ol
£2 23] W3l &3 3 oHfAS A3, Al A
£ o} 30837 10,000 rpmelld A4E2d & 1 A=
M-S rotary vaccum evaporator$ aspirators ©]-&so]
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2. Ano] Mg U Flavonoids X AloKd& 24

% flavonoids 8-S AR Alg4 50% methanol
£ 71t 857 F28 A2 v]4 YPsh= Kang 5779
HHH-8- ARE-319] spectrophotometer (Genesys 10 Spe-
ctronic, USA) & ARE3I] 420 nmollA &3=8 £33}
At Aol dHaEe AOAC ¥ iRl Lee 3779 ¥
Hoz A% ek
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Atk 1 % AlFo) 618 = 6 gQl ASES AFel uet 3
Y (randomized complete block design) ¢l 2&] 8=}e}®
5o ® BE3le] 37047 §F vl stainless steel cage
oflA ARFEI T, Aolst £ ARFA HES 3l &
B AL 2% 22~24T, £% 45%HZ FA AA
© 1 lighting cycle2 12A12F 712 A5 3Iich
Ago) ARRE 2o]9] FAYE-E Table 13 23k} A
o]9] &r3lE FYo2E 2444 E (corn starch,
HE AW FHoEE 55 (corn oil, 257D 9} df
% (soybean oil, CI)E 3: 2 (w: w) 2] B]&E Ao} A
P2lold) 10% (w/w) Fxo7 ANy, @ad 34
© Z3= casein (edible acid casein, Scerma Goulburn Co—
operative Co., France) & 2Jo] FA|¢] 15%FT2E At
£33t #7149 vlElS AjekE-E ARESle] &8s A
(AIN-93M) & 22z} ol AI] 35%S} 1% FFE2E 4o
o] o] FFISTh. AeE F27-2 A AolFAL 5%
o A&k ut A BAY AXEEE 95% leE
2 FF3sto] Hojofl Arisiily, AR ol S5

Table 1. Composition of experimental diets (g/kg diet)

Groups Experimental diets"
Ingredients C FP FE PP PE
Con starch 700.7 650.7 650.7 650.7 650.7
Casein 150 150 150 150 150
Corn oll 60 60 60 60 60
Soybean oil 40 40 40 40 40
Mineral mixture” 35 35 35 35 35
Vitamin mixture® 10 10 10 10 10
Choline chloride 25 25 25 25 25
L-cystine 1.8 1.8 1.8 1.8 1.8
Onion powder 0 80 0 50 0
Or;t/m :f(;ur((::rrw]ol extract 0 0 50 0 50

1) C: Controtl group

FP: Flesh Powder

FE: Flesh Ethanol Extract

PP: Peel Powder

PE: Peel Ethanol Extract

2) Mineral mix (AIN-93M) (g/kg mixture): Calcium phosphste,
dibasic (CaHPO.2HO) 500, Sodium chloride (NaCl) 74, Pota-
ssium citrate monohydrate (K:CeHsOH.0O) 220, Potassium sulfate
(K-S (MgO) 24, Manganous carbonate (43 — 48%, Mn) 3.5, Ferric
citrate (16 = 17% Fe) 6.06, Zinc carbonate (70% ZnO) 1.6, Cupric
carbonate (53 — 55%, Cu) 0.3, Potassium iodate (KIO;) 0.01,
Sodium selenite (NSe0:5H,0) 0.01, Chromium potassium sul-
fate (Crk (50.)212H,0) 0.85, Sucrose finely powdered, to make
1000 gram.

3) Vitamin mix (AIN-93M) (mg/kg mixture): Nicotinic acid 3000,
Calcium Pantothenate 1600, Pyridoxine-HCI 700, Tiamin-HCI 600,
Ribofiavin 600, Folic acid 200, D-Biotin 20, Vitamin B, (cyanoco-
balamin) (0.1% in mannitol) 2.5, Vitamin E (all-rac- e -tocopheryt
acetate) (500 1U/g) 1500, Vitamin A (alHrans-retinyl palmitate)
(500,000 IU/g) 800, Vitamin Ds (cholecalciferol) (400,000 IU/g)
250, Vitamin K (phylloguinone) 75, Powdered sucrose 974,655 g
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HES Wrhsk] BEaisich Aolzmre 95 33
AR AZol] ZHAAT, AL Vol 23] 2L A7)
242 shglom, Ho) MM ot 1A AZRHES
o] glalo] AF 27 242 o] Alo] 1RE W,

4, NAFE2| spy A B, g Y A

ARTES S| 8UAFE 1248 23 4A
A (metabolic cage) ol 24A)7E<re] W8 A3 s}t
Rk olw Aolo] oJ3f WHe] Fio] eEHE AL I
Aste] dAbFellE Ao]aRE YolFA] sttt AR ¢
ol 2% 9AJRE 24 A7 Aol g A st
QI 1 2 9AREH t2d A A7RE T £
] ARFA HolE AFHFES 3 T AFE AF 3Y
A & 2 9AIFE ThA] 124145 Akl Bs
At o] 77 F B2 A glo] FEIY, AMFH
3 W FAE 243 T —20To ¥E 5ot A
g7)7to] Fu9 APFELS 1247 FAA £ diethyl
etherZ vHEAIA &S ¥ 10 ml FAPIE o83k A
el dAE SIS olnf NHLE 3.8% sodium ci-
trate €9 0.1 mlE UYE-Z coatingdt FA1E ARSI
o} olst Z Woz AqFHI AL SuHE RE W
2517] 98l ethylene diamine tetra acetate (EDTA)7}
£0J9)+= polystylene tubedl] B¢} ice bathell 20%7F W
A% 5 44 Easich d4dEe § ofeiF S red blood
cell (RBC)¥ 48 Bty €4 £ d%= g3 Y A
H=23) DL oxidationS S33}7]) Y8 —70°C deep
freezerel]l R@38t1, UHE eicosanaoids 4L 3
Yook §°9 W02 Hz|slodarachidonic acid’} pro-
staglandins & A=A LTS o Fofl BASSIT]

gdag YFHFT F ice bath$lold FA] 7+ w9 ice
cold saline®l] go] AA& vk A2 E7|E AAS F
FAE &332 vl -70C deep freezere] B33}
At F2 S0 ARESIYE 1 9] A, v, Faigks
g dolA FAE S48tk

5. yefet Al 2

Aol EA4 5+ FringsH? 28 710 24} =
+ Bligh$} Dyerl™ & olg3le] F43qich 8%, 2+
o) FAALEEY FYAHE FEE A0S o] §%
A kit (FEADHE A3t B4 313l o, HDL-
ZHAHE 5 LDL ¥ VLDLE HAA & 544
o2 233 B4 kit (oMHA|D) & o] &35t u| gk
33t

LDL + VLDL fraction® ¥#]+ Sjoblom¥} Eklund®
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ol i oz g ¥ Fof Phosphate—buffered saline
(PBS)°l %<1 LDL + VLDLW2] ©@9a &2 Lowry
"ol #31 4% ¥ LDL + VLDL protein 100 xg<]
TBARSS} &8k Ferenoux T29 #o g &4 sjgict

AY S AR A 71 FE doll A8 FES ethyl
etherZ. vIHAIA 753 v FAPIE o83l 4%l
A AE AFEa AHE Y F 1 miE At Yun
59w o7 233k Thromboxane B (TXBy) =
enzyme EIA kit (amersham phamacia biotech, UK) &
AMEEI o prostacyclin (PGL) & EIA kit (amersham
phamacia biotech, UK) & AF2-81] microtitre plate ph-
otometer (SPECTRA MAX 340, USA) & &4& 55k

Adux] EAMEA (one—way analysis of variance) 2 %t
% o = 0.05 54 Duncan’s multiple range testel
ojsle] Zt AgF B FAdE AR

Rk

1. ¥MAIRY +2 X F Flavonoids< Al°| H/eR

£ Aolx] ARRSE outel 52 9 A AR oRkE
259 78 7 4 A2 Eol9l+ flavonoids$} 2]
ARe] & Table 29 #Aith g9 AR F44
FEE {2 7AF0] 3.76% Whde| AA HE-L 0]
10811 32.27%°13ct. St §337 A AR A2
HEY] &g FEE T 8L §3 e eFEST S
o} 0.78%, A3 Jd&&5E0] 3.59%2 eI 2 A%
% AE 1 goll qFEHe] Sls F flavonoids®] ¥ F
A Hth= A, A% Hils e 528 £ o7
FaEoI AA ofjkg FEE ¥2 o] §4 APH} o

2L e

Table 2. Yields, contents of totat flavonoids and total dietary fibers
in onion powders

Flesh Peel
Constitute Flesh ethanol Peet ethanol
powder extract powder extract
powder powder
Yields (%) 3.76 0.78 32.27 3.59
Total fiavonoids 2.06 3.76 4552  204.87
(mg/kg diet)
Total dietary fiber 197.2 50.9 767.3 296.9
(g/kg diet)
Insoluble dietary 104.7 214 652.5 29.03
fiber (g/kg diet)
Soluble dietary 924 29.5 114.8 6.6

fiber (g/kg diet)

1009 o] E8ith & Alojdfe] ks At A4
AE (767.3 mg/g)ol 7P ka1, I thgo 2 A o
£F2E (2969 mg/y), §4 A¥ (1971 mg/y), 2
AehE F2E (50.9 mg/e) & YeRth Aoldfe FH
E AuEd JAL 249 Holdirt & Ho) HH €%
o] thRE-S xpAsh= ubHe 828 84 Aol f9
84 Aol &l v3ilch. A 2o] 1 kgl 7t
okul X g B2 RE ZFEHE flavonoidsdt o) -89 &
F2 25 4u 44 Aol /M gston, uk £ o
©E F28 o] 7 Fgdrh

2. Mgt

1) 4lo| MFF, MZF 313 X M3 100 ¢T SOAH 29|

ARFES 815 B Ao AFH AF710ER A5
Z718kE Table 37 Zgith

2Ty Blags o dAukdoe b Alg AFH FE
o] Alo] AF|FHo| H|al] AF T/ AF 100 g F
T3 Ae ofo] AL Ao et ole 4t AR
e} 2o] A, flavonoids, B33lEHES] 2hgof 7)Ash=
Ao rtg ) upe] g3dio] tujale] wlxj=
gkol] @&t Atol|lA Block'™ ¥+ prostagandin 3] PGF,
o] AL Ad3le] XubER oA epinephrine® glucagon
<] lipolytic effect ZZ1gHc}al a9t £ Ader AN
8t ofute] o] Mfaterg Avu kvl Aol U &
Aol T 38.36 g/kgE ThE 4T A|8 Ao]e] 1)
sto] 71 w9k a, 1 ok ofdl §Ado] o date] ok 4
Hlol] sl Jolith oFnt HA Ul Holdfoll= 8
At B840 2o] df{rl BF ekl ol 1 F B
24 Aol Af7t 7849 o] Adfell vlE] oF 5uf A=
ok, B84 Ho] di= Ao d5FS X3
I HFE AIRS TAAAA ], i3S ost
£ & ¥ ol FHEAE Yol ool ojA uivt 7
wol AFEQ) AoF UdHA u F8A4 o] i

fin)

P>

Table 3. Food intake, body weight gain and epididiymal fat pad
weight in rats fed diets containing different part of onion”

Foodintake Body weight gain  Epididimal fat pad/

Groups (g/day) (@ body weight (100 g)

C 2131 £066” 8360+ 14.98° 2.24 + 0.26®
FP 1929 = 0.68° 5780+ 9.87° 250 + 0.19°
FE 21.86 085" 5334+ 9.40° 2.10 + 0,14®
PP 2343 +127° 1831 + 16.63° 1.86 £ 0.10°
PE 2226 +096° 4512 + 21.40® 2.03 + 0.24%®

1) Mean + Standard error (n = 8)
2) Values with different alphabet within the column are signifi-
cantly different at ¢ = 0.05 level by Duncan’s multiple range test
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Table 4. Plasma lipids concentration and HDL: total cholesterol ratio in rats fed diets containing different part of onion”

Piasma lipids (mg/100 ml)

Groups HDL: Totat cholesterol ratio
Total lipids Triglyceride Total cholesterol HDL-cholesterol
C 494,78 + 26,51 80.44 = 2.87% 182.94 £ 5.50° 27.42 + 3.50° 0.15 + 0.02°
FP 408.51 £ 44.71 5455 = 6.02° 167.81 + 12.22% 51.09 = 6.20° 0.20 = 0.05°
FE 408.94 £ 63.16 50.68 + 12.99% 134,86 + 1714 4585 + 7.14° 0.35 + 0.05°
PP 461.87 £ 64.48 4763 + 8.99° 162.67 + 19.57%° 49.39 + 7.49% 0.28 + 0.03*
PE 341.45 + 45.37 4421 + 467° 129.95 + 16.93° 31.52 + 4.98™ 0.28 + 0.05%®

1) Mean =+ Standard error (n = 8)

2) Not significant at ¢ = 0.05 level by Duncan’s multiple range test

3) Values with different alphabet within the column are significantly different at @ = 0.05 level by Duncan’s multiple range test

ZolAe] FHAHE U G5 FASI] HoR njidA]
71 Ao A ok 3 Kim 5 Aol
A+ naringin, hesperidin 59 flavonoids 354 Ho g
o) Aol FkiRickn wagied, & A8l st
2ol9] flavonoids &2k A3 ARTAN 7V %1
I R A des F5E §3 A8, §Aode
FEET £OF A Jeidoy AF AR R
A ogE F2EY 24, §2 AT oF 200l 3
e otk ol 4 AR HH FE F 53 g2 A
—'":TL°] ez og Ao] HFHFE e I H]?T}o% %
3 AF F71ES AF 1009 F18 A9 TAS
JZ'LE AL Ao vehd R FA oebE FE2ET
o] Ao} AFHFE thE FEo H]S}"% oA og wgke
o AF SV AF 100 ¢ 3 R A2 A

S Ueha A5 A B T 4 A

2) B, I, o) A5t

g;g-g] % x]u} ZA—]X]H]- %ﬂaﬂ/\gﬂi HDL- ig“/\
HES 2443 U § 292 Sl dist HDL—-Z & 2H
£9) Hl&E Table 43 Z2gkon, 748 A, $4 AW
% & Ze2EHE 2t Table 57 234tk 49 Ha ¥
FA dY AL FEAE, FZU2HE WEFS
Table 63 &34t}

849 & A4, A BEE Ao o AR
FHoT wolgon 1 % AW e 330 FA%

M FYALE ot 7Y W 73?% & 5!.@‘ o F4
Aol M E
9 AR o= o};J]. ;\]a M_r]i ‘i}°}7q‘” A SEO-
RGOy FolHoE ity B AT gzl 8%
B AP £EL S 999 20097 $REAE o
3t Um3} Kim*™ 2] 43 23} (455 mg/dl) & FAsH
I AR 8 F AE L ST 29 A A
e okJ}__— )\10]_,] 10%2 ¥ ].—1 jy_;qul— /Jo]E 1
RE W EF 9T %%J} AaslohE Sheo 5
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Table 5. Liver total lipids, triglyceride and total cholestero! con-
centration in rats fed diets containing different part of onion”

(mg/g wet weight)
Total
Groups Total lipids Triglyceride

Cholesterol
c 6331 + 084" 503031 255+ 007
FP 44.81 + 7.85 3.47 £ 0.48 2.84 +0.38%
FE 4613 £ 7.11 3.69 = 0.69 2,51 +0.26°
PP 47.48 £ 60.6 3.54 +0.73 3.62 £021°
PE 64.71 + 6.87 462 =117 3.06 + 0.31%

1) Mean £ Standard error (n = 8)

2) Not significant at @ = 0.05 level by Duncan’s multiple range
test

3) Values with different alphabet within the column are signifi-
cantly different at ¢ = 0.05 level by Duncan’s multiple range test

o] AT AFelE XUt T3t kvt S0 AR Y 4
&g FEE) st A8 d79 And Kim™'9 dA-olA
5 o3t Ao dHe 8% A, SAAAEES A
Al71e AoR vieRth dellA Ag3t viel Zo] <kt 2
olof tj&F THrElo e Aol ARE A% EF A& A3t
23 9% flvonoids7t AWuirtel] vx= AT A2t
& = JATE? 1A A)o]of| quercetin, tannic acid 52
flavonoidE T o BF A2 FFo] M= Uh= Mu-
ramatsu’® 8] ATFH 19} quercetin® catechino] A
HE 9 o7& A AF) 837 7 W ZIAHES
A3tAATHE Ba7} AtE” of2{dt flavonoids ) A A
AAs}t g7hk= ofd 1 71M gEAA] ko), Nuria
579 Ao A& flavonids7} Aol Af-gl vld 710
2 Hogo A widFE T HoE HuEgich
R B ATelME 4t Al W $EERMEY R &4
kAl Z3lglovt oFmt S bt iEHe Ade 33
FE 3 Ad & WFe AVeE By ik
5 F ZU2HE $5v EE 49 AR TS B
Rom B3] HAA AREFEETolN FelHoz Wk
o} =3 HDL-Ze2HE 55 43 A8 AF Tl
BT 1 F 53 9 g AETeN A wsid 8%
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Table 6. Fecal weight and lipids excretions in rats fed diets containing different part of onion”

Groups Fecal wet Fecal excretion (mg/day)
Weight (g/day) Total lipids Triglycerides Total cholesterol
C 1.05 + 0.19™ 41.46 = 8.72% 0.67 £0.12% 4.37 £ 1,38
FP 0.79 £ 0.7 33.156+ 979 063 £0.15 3.15 + 0.56™
FE 0.90 = 0.11 55.75 £ 18.17 0.57 £ 0.15 444 £1.11%®
PP 125 +0.23 4588 + 11.58 0.75 £ 0.23 1.47 £ 0.37°
PE 091 £0.20 68.64 + 21.56 0.75 £ 0.27 5.07 = 1.53°

1) Mean * Standard error (n = 8)
2) Not significant at @ = 0.05 level by Duncan’s multiple range test

3) Values with different alphabet within the column are significantly different at « = 0.05 level by Duncan’s multiple range test

v ZY2HES 559 HDL-Zd28HE9 vl&s 4
e, SarE AHY G371 3lo] BE g9 AETE
o] gz nlste] e, 1 F $4 AEH 54 9
SEFEETIA JPY =3k 3 T Ul F ZHAHE
TEE 49 AR e Aot VeRtA] gfton, WO
729 F FHAHE RS $5 AE HHE S7HEA
A3 235]E A FET FHAHE uidFe ¢
ARFE vl F2 207 el Kang 579 A+
AMe Gt A7} Aolrt F FAAAWE L EFY
1 ZFHAEHE Holz Qg F FUAHE v THE
AAER oY 7F Yo & ZAHEY F AW FFele
QS WAA AUty BusiGint EF T AolE
Hel FHeljAl FuzHH dAesdes et g A3
dME 8F FeAHE 758 FAHY HDL-Zd2H
£ FF0] Frlshes A0 o7 Yehta 2 Ay Aue o
23150} ok sixolA ok AF L B T v 7
HA FARES 99l Hong $''% 43 FARE 35410l
a7 & Fu2HE H2e 37 85 HDL-Fd2HE
o] STkt o HllM e AT I F ZHAHE
FEollE g3ko) tkn Bastn glojx LR AF
o Fe2HE Fa A TelA Boke 8%e4 2o
Aty Azbdct ek o g Ao] Af 53] Ao F
pectin, gum, mucilages, hemicellulose 59 484 o]
A 8% SU2HE 758 S5 24808 2
1 Hojgith olg} AP JHeRE F /N2 29k
e, e AFA 84 Alo] AR AP A1A
7 AsRgor 784 Aoldart g 9 SHUAHE
Agste dF FHUXEHE FF0l A7l A o
e 84 Aol AR did wHEAkE?] propi-
onic acid 7} 3—hydroxy—3 methylglutartyl coenzyme
A (HMG-CoA) reductase?] AFHAZ 2gslo] dF =
AAEHES W Aol Hono F ZAHE )
g Avnd 8% ZYAHE F£5o) M Wk A

A L FEETANA ZHAHE wdeke) 71 & R
o2 el 32 AdREFESE Aol do] AFEH
o] S Ao2 Hol Ao] H{o wid adEE Y
2 = A" Flavonoids F3 FHAHESE A3HA|
e Aoz A Y, Yugaranid A7FAME
tannic acid, tea catechin®¥ ¢ flavonoids& ¥3§3F 2|
°)Z 837} 4F L o hypocholesterolemic 37} ¢l
Atk Nuria & flavonoidsE 4o} Alf-¢} vl=3t 714
o7 Hore A wjdFS FUMTR, elAY] EF
AF A Z719) 7helM 8] LDLFEAY 78 S |-
poprotein GAle] TS T Aoz FAGL:
Glasser 2 in vitro Q74 quercetin®] # 2] hepatic
cholesterol 4 Asfigitty Hasch® olejox <&
= vy 4 335MEE 213 hypocholesterolemic
effect 7HITkT o] A7 el AkE 1 gloH
I 7134 g8l Bock'”E ¥ Wle] (+) —S-—methyl—
L—cysteine® DADSE HMG-CoAZE A5k chole-
sterol & A8t AlFRoEH EF ZHAHE FEE 7
2A7IE Aoz Aysiict £3 2 Han $7°9 in
vitro ATolME ool £2l8t S—propyl cysteine©]
hepG2 cell®ll*] apo B1002] #8]E JA|S}1 acetate 2
e At ZHAEEY $4 2 BHlE e
o] &AL} oo thsl Han 5772 ofuke] a8
1 S—propyl cysteineo] F/3ALF FUAHES] T4
£ A3}r] 8= apoB100E 7K1 = LDLY &
HE dAgozH 39 FAAL FH2HES 4]
£ Ak 2oz ddysigitt. sk, out §4 H-4
F2 EAke A7133EES 78499 AeAeE Uy
= AeAF $84 fraction BF HEAE oty B
I H3 Jh? wepA kel dF FH2HE $59 )
A 439 Afole 32 F9dd o2 sl 9
= Ao]Ad{-9} flavonoidsell 93 A% & 4 glon 54
o] 7-¢oll= flavonoids 9t #71383HHE0 ot Rog
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43t A 8e] FAsts 8 AR E= LDL + VLDLEE
U TBARSE &%d}5i=1 LDL oxidation& %7) 9
7AsHd Huie] gAdn Ao Fa% 9ge 3y Alksld
LDLo] Ak3}=]x] ¢k LDLEC} tha o] o) o 4A
F &5 foam celle FAt] THAH3NE L3ty B
T HolUek A 2AUE xgilAn AU x|z
W 2t AR gotry] s LDL + VLDL fraction
) X A= k3}E 18k (Thiobarbituric Acid Reactive Sub-
stances: TBARS values) & %783 Z3= Table 79} 2
act AT FHQ Aol ot BA AET
o] ThA WSk}

A ZAAE &4& BAL] 74 GED GF B
Tk Fatslrt 38 Ao g deA e, o)
o} 22 A ks A A fa8 22 i A
o] H7I% 3kAIRE AA3AQ] diA} 3 FolM T Aol
At o9} 2 AU free radical 2H€] AEo3} A
I BAE Bos] % dAadstd 7)de) &A=
olol & FAsLA 71AL A AL FA oF 54
Al Wi g4tsl vlelloY flavonoids 9t 24 dHAk3H
Aol 23 H]EAAN o Utk 1 F vlEAA]
W elli= B —carotene, carotenoids, ascorbic acid, toco-
pherols, flavonoids 5°] &4, I £ flavonoidsE SOD,
catalase, GSH-px 59 #kst 54 &4& SAAFIA
U AUl f49 F84% 5 chelatingdto] AH3E214)
2 28 B3 32 28 22271 AA free radical sca-
vengerZ #2807 AU st Ae 44E A
T ¢EA QIh® Ferrali 5772 glutathione 25 #9 3
TR in vitro AES 31¥9E, 2 A3 querceting #
B3& lipid peroxidation®] el =A Za= vk gt
o}, o]9} #H3} querceting H]EE flavonoids7} ROS

-~

Table 7. TBARS level of LDL + VLDL fraction in rafs fed diets con-
taining different part of onion"”  (nmol TBARS/24 h/mg protein)

Groups TBARS level
C 535.45 + 59.26™%
FP 629.75 £ 4101
FE 527.07 £ 117.47
PP 477.80 + 8150
PE 548.15 + 4576

1) Mean + Standard error (n = 8)
2) Values with different alphabet within the column are signifi-
cantly different at @ = 0.05 level by Duncan’s multiple range test
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£ AAS= irond chelatingstAY lipoxygenase A
%3] ROSE #lA3t LDL-oxidation& #x|sh= Ao &
=9 H1 gk

e AE el EA5R= quercetin®] tiE-E-S o]
L glycoside HE|Z &3}, o]9} £ glycoside &
B quercetin® B —glycosidic bondE Z& F A= F4
T Huk el &4 3kA @71 whizel] ohek A Aol 9
M 7k EalE 4 A3 aglycones FEIQ] free qu-
ercetin?to] ¢ & 3l F4E = okw AP In
vitro A8-& %3 flavonoids% ¥ radical scavenger
2 483 quercetin®] oFF FHE Fupe] AT B
ATl ME= LDL—oxidation®]l ZA &7} L ohet
quercetin 52} falvonoids #&o] =3 A2 AR
Agk Zgo] vpeRdt). ol atel] $4F quercetin® F
2 glycoside FHZ EA3}7] flF o2 Azt

4, J1e| M3 FEMS 01Xl IY

A831 A 3% AFe} A | thromboxane B,
(TXB, 9 & 9 84 6—keto—prostaglandin F,, 2] 3
&= Table 89l AAEIYcE AE-$T AlRRe Az AA
oebE FEETo] U ROE YERTE TXB, 552 #2
A Qgrovt okl A|IRLEM Wotn B3] SAAE,
B 1% 9 A deE FEETA oA BES
HAN 6—keto—PGF,, ¥E% F3HA] kot ofut
AETF 54 28 43 71F € 33 ogE FEET
A E9k

w33 R T, A% 2 g9 g3
o3t MAFE Fog HloZ o7]0] A= A0R infla-
mmatory condition®li4] arachidonic acid7} H|ERo 2
€ &5 lipoxygenase®} cyclooxygenaseol 2]&)
prostaglandin endoperoxide$} thromboxne A, (TXA,)

Table 8. Clotting time and plasma eicosancids contents in rats
fed diets containing different part of onion”

Plasma eicosanoids contents

Clotting fime -
Groups ( g) Thromboxane B, Gketo '
sec (nhg/dD prostaglandin Fia
9 (ng/dl)
C 47.52 = 9.14%? 19.66 + 8.77™ 391 £ 1.68"

FP 33.60 + 14.9¢° 1296 = 3.13 6.34 £ 117
FE 3554 + 963° 21.71 £ 583 2.98 £ 0.51
PP 53.75 + 11.60%® 1542 + 3.72 7.21 £ 219
PE 87.38 + 21.39° 16.80 = 5.13 548 +2.38

1) Mean = Standard error (n = 8)

2) Values with different alphabet within the column are signifi-
cantly different at e = 0.05 level by Duncan’s muttiple range test
3) Not significant at @ = 0.05 leve! by Duncan’s multiple range
test
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2 dAEE B3-S M 4oldth™ Prostaglandin en-
doperoxide®} TXA,& 4A%E SAYMAAAN TYste
Hago| o] J&, FHHES 53812, lipid pero-
xide$} free radical®] ‘2A8E 7712 3 Ulg] AE
oA A 9 ozl prostacyclin® nitrous
oxide7} A== A& Walshs 43S Sk

F T vkl A el B3 Moon 5778 ATl E
ok} FEE0] arachidonic acid2%E TXB,29 AT
AA sty sglon ojgktd gL FA3gEe] <l
Aog Aysiglon B AfME &2 HAEe] A
o] ZH AL & F Ak

3HH o}A7A] in vivo STl flavonoidsd €EA
of gt ATE o]Fo] AXAS oY in vitro ATl
oju] t}ekét flavonoids?} arachidonate cascadez”] 3
A& ZHE 207 YeRGEd], ™ o]9k #AF Fa-
wzy & quercetin®] extracellular Phospholipase A,
o] #Zg-g AAgttn By 3509, Liang 52 AH
2] marcrophagesE ©]-8&3%t in virro A 8A X apigenin,

ofr ot

¢ oojr

genitein, kaempferol 5% flavonoids”} lipopolysaccha-
ride (LPS)¢] 2l8} =5+ cyclooxygenase—29] tran-
scriptional activation®] &#}<1 inhibitor & FH3I%
t}. Lanza 5P quercetin®] cyclic phoshodiesterase
49 JAE T B IS W & Pole} A
HY cAMPE ZAALOEZR TXA, dAIAZIE v
PGLE 571 ARtk 51tk oF8#] Tzeng 5 < fisetin,
kaempferol, morin, quercetin® Z flavonoids”} U46619,
TXA,S mimetic receptor® Z-£-8}11 prostaglandin H,
AR ZA435p7] il o]&E antiaggregatory®
AFslih. 019} 7o) flavonoids®= thFsHA| eicosanoid
pathway®l] inhibitor2 283l] PGI, activityS SV
7]%= EAle] thromboxne synthesis &4, thromboxne
receptort T 0 UERITh webs] gut 531 2 A
A %29 querceting %3t flavonoidst= U eicosa-
noids®] A& A3 FEAEE M HeR
AZts]o] 53] flavonoids ¥%°] ¥4 B &R 4
A R SEE Ao)E AFHST FEoA UERG FEAF
9] F gglog 3T F gk

ol AE FHALD I Alg Ao] A7t =7
FF Y A AETAL FERASE AT Ao YE
WA 2 ave} FFe &k AR FhRe FERCl o

2t 23ith A AF Aol FA diel o #5¥
2]0]A36-9} flavonoidsE 0131 HAEZ7) AANEHE B
Pk 85 FAY, A4 AL, F FHLHE 5 BEE
Al A BTLEAN A eH o] F AE gk &
EolA 7 2okrh k) X4, A A vEE &
oJHo|R= ¢kor} 4 Al IR Wole AEdE B
R F FULHE FEE 49 AR AFHY 2t K
o} §oRe] X4 gl FAAAH WL A 7T HA
AN Aoz Hot g} 22 AR dit A Gk o)
= ¥t A5l thE SR e Aolid Rl flavonoids
o] A wd A aolgjel FAY A T Ea FA
ado] 718K Zog xeld d3Y LDL TBARSH
F2 A4 7AEF9 LDL TBARSFEO] #a Ao
e, ol A AR 2o] Yo A3t free radical
scavenger@A] 2H43sH= Aog d#A Qe quercetin
o] wedlel ZIigitky Al ETh &, quercetin ¥
o] w2 ok} 4] 4371 LDL ArstdAlel azael A
o7 Aztdnh E% TXB, #4 ¥ 6—keto~PGF,, ¥
of tist 4342 Qoksle] B SAAR, BA AETH
A oerE FEETA AE-g3 AlZte] 0 R e
%1, TXB, 52 ®3toH, 6—keto—PGF, , 75 &
Aoz vt} ok 1Y A A CEE F2
E70] & oz Yt olgt 2L dddF ave
529 AF Beele 71gEsgE) Ajow Y
o, A3 e 44 s FEEY A9l flavonoids
o 71Q1sk= Ao= Az
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