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Abstract

Numerous studies have suggested that dietary flavonoids contribute to prevent cardiovascular disease. Onion contains many
functional phytochemicals such as quercetin. The aim of this study was to examine whether onion peel extracts supplementation
affect blood lipid profiles and blood coagulation in animal model. Total 48 Sprague-Dawley male rats at 5 weeks old were
divided into 6 groups with different diets(C: control, HF: high fat diet, HFOE 0.01%: high fat+onion peel extract 0.01%
diet, HFOE 0.02%, HFOE 0.05%, HFOE 0.1%) for 8 weeks. Onion peel extract supplementation significantly decreased
serum levels of LDL-cholesterol and increased HDL-cholesterol, while total cholesterol and triglyceride levels were not
affected. Hematological parameters(hematocrit, white blood cell, red blood cell, and platelet count) and blood coagulation
parameters(prothrombin time, activated partial thromboplastin time, thrombin time, and fibrinogen) were not significantly
different among 6 groups. However, activated partial thromboplastin time of HFOE 0.05% group was significantly longer
than that of HF group. These results indicate that onion peel extract supplementation displays hypocholestrolemic effects
but does not seem to have anti-coagulation effects in high fat fed SD rats.
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Table 1. Effect of onion extract supplementation on weight gain and feed efficiency ratio in rats fed control or high fat diet

. ) HFOE’ HFOE HFOE HFOE
C HF
0.01% 0.02% 0.05% 0.1%
(n=8) (n=6)

(n=8) (n=8) (n=8) (n=8)
Initial weight(g) 181.7+ 9.8 179.6+ 3.3 181.4+ 5.7 181.4+ 5.5 181.2+ 5.0 181.3+ 4.8
Weight gain(g/8 wk) 22324323 237.5421.4 234.8421.8 239.0+19.3 241.3+14.8 235.9+16.9
FER* 0.2120.02° 0.25+0.01° 0.23£0.01™ 0.230.01™ 0.23£0.01™ 0.22+0.02

Mean=S.D., 'C: Control group, *HF: High fat diet group, *HFOE: High fat diet+Onion extract supplementation group(0.01%, 0.02%, 0.05%,
0.1%), *FER: Food efficiency ratio, Values significantly different(p<0.05) are indicated by different letters based on ANOVA followed by

Bonferroni method.



Vol. 24, No. 3(2011) Fut A F2E9 A Astet ¥ N an

2. It FEE SY F0{0| [E 5 NESE

ot 35 HNE §E Folo] ME BF AW5we| Wt
+= Fig. 13} Zth ANOVA £4 A7}, total cholesterol(p<0.001)3}
HDL-cholesterol(p<0.005) ¥ LDL-cholesterol(p<0.001)2 1%
79 8-9J5t zlo|E HYth AREEA A total cholesterol-<
B gzl vls) TA a9 DAk 7 22
& 150l oA 3% I(p<0.001), At} v
Al St A FE2E ARl weEt gaske AdE Aoy

8
@
&
=]
=]

5 100 b
LI o B o

~
o
a8

E 60 a

il

Total cholesteral (mg/di)
o & o
o 8 8 8
e
s
%
2, % -
4
% I
< I
Triglyceride (mg/di
"
o 8

&
SR & H s S
& i oo o & o & )
& 3 S 3 g & @ #&
o o o O S
F & ¥ ¥ & & ¢ ¥
Cc D
80 B, R
s70 L] g T ab &b a
260 be 220 b T i
350 be bo 3 15 .
2w ! ° 3
;g 20 i 10
520 ¥
B | 2 i
o L1 . . 0
& & g &
& & £ £ EL & & & & L
o RO S A P e
SN A & F F Y
o o & s
& &« & &«

Fig. 1. Effects of onion peel extracts(OPEs) in rats fed
high fat diet on the plasma total cholesterol(A), triglyceride
(B), LDL-cholesterol(C), and HDL-cholesterol(D). The results
were expressed as means+S.D. Values significantly different
(p<0.05) are indicated by different letters based on ANOVA
followed by Bonferroni method.
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Table 2. Effect of onion extract supplementation on hematological measurements in rats fed control or high fat diet

o HF HFOE’ HFOE HFOE HFOE

=8) (06) 0.01% 0.02% 0.05% 0.1%

(n=8) (=8) (r=8) (n=8)
Hemoglobin(g/df) 152+ 0.6 143+ 03 144+ 05 146+ 05 148+ 06 15.1+ 0.6
Hematocrit(%) 447+ 2.7 428+ 2.7 03+ 22 433+ 2.0 442+ 14 449+ 1.8
WBC(Thous/s() 75+ 1.6 7.0£ 1.7 79+ 12 87+ 22 6.8+ 14 62+ 14
RBC(Mil//0) 8.0£ 0.5 7.6 0.3 7.6+ 04 76+ 03 7.8+ 03 8.0+ 03
Platelet count(Thous/ /() 673.3£135.8 717.0£71.2 681.4+265.9 724.8+134.4 693.0£100.2 745.8+86.5
MPV'(fl) 6.6£ 03 6.5+ 0.2 6.9+ 09 66+ 02 6.6£ 0.3 6.4+ 03
MCV’(fl) 56.1+ 0.6 56.3+ 1.4 557+ 09 567+ 0.9 567+ 14 563+ 1.8
MCH(pg) 192+ 04 18.9+ 0.6 19.1+ 09 192+ 05 19.0+ 05 189+ 0.5
MCHC' (%) 341+ 09 33.5£ 0.3 342+ 15 337+ 0.8 335+ 03 337+ 05

Mean+S.D., 'C: Control group, ’HF: High fat diet group, *HFOE: High fat diet+Onion extract supplementation group(0.01%, 0.02%, 0.05%,
0.1%), “MPV: Mean platelet volume, MCV: Mean corpuscular volume, “MICH: Mean corpuscular hemoglobin, "MCHC: Mean corpuscular

hemoglobin concentration.



446

87 -

A9

CRE TSR

°|73]

Table 3. Effect of onion extract supplementation on blood coagulation in rats fed control or high fat diet

- HFOE’ HFOE HFOE HFOE
0.01% 0.02% 0.05% 0.1%
(n=8) (n=6) ! ~ _ ~

(n=7) (n=8) (n=8) (n=8)
PT’(sec) 17.8+ 0.4 18.5+ 0.8 18.7+ 0.7 18.6+ 0.7 18.4+ 0.6 182+ 0.4
aPTT(sec) 244+ 0.7 21.6+ 1.7 23.8+ 5.1 241+ 5.7 274+ 6.1 248+ 74
TT (sec) 346+ 5.4 332+ 3.5 31.6+ 2.0 33.1+ 32 33.1+ 2.8 35.0+ 7.5
Fibrinogen(mg/d) 260.5+41.6 273.5438.3 289.7+19.2 286.3+57.7 283.559.7 273.0+43.0

Mean=S.D., 'C: Control group, *HF: High fat diet group, *HFOE: High fat diet+Onion extract supplementation group(0.01%, 0.02%, 0.05%,

0.1%), *

One was excluded for analysis due to insufficient specimen, *PT: Prothrombin time, *aPTT: Activated partial thromboplastin time,

"TT: Thrombin time.

aPTT (sec)
40

LN

o
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Fig. 2. Comparison of aPTT' between HF’ and HFOE
(0.05%9" using Student's r-test. 'aPTT: Activated partial thrombo-
’HF: High fat diet group, "HFOE: High fat
diet+0.05% Onion extract supplementation group, *p<0.05.
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Table 4. Effect of onion extract supplementation on weight gain and feed efficiency ratio between low gainer and high

gainer
PT(sec)' aPTT(sec)’ TT(sec)’ Fibrinogen(mg/ )

c 17.8+0.4 24.4+0.7 34.6£5.4 260.5+41.6

Low gainer High gainer Low gainer High gainer = Low gainer High gainer = Low gainer High gainer
HF’ 18.740.9 18.340.9 21.9+1.8 21.3+1.9 34.8+4.3 31.5+1.9 280.7455.4  266.3+21.2
HFOE’ 0.01% 18.740.6 18.680.9 22.5+4.4 25.5+6.4 30.7+2.1 32.8£1.3 297.3£17.3  279.7+19.8
HFOE 0.02% 18.740.8 18.4+0.8 23.343.5 25.0£7.9 32.4+1.1 33.7+4.7 292.8+60.5  279.8+63.3
HFOE 0.05% 18.140.7 18.740.5 27.0+4.3 27.848.3 34.02.4 322432 264.5£82.4  302.5+23.8
HFOE 0.1% 18.040.3 18.340.6 27.3+1.4 22.3+1.9 37.8+10.4 32.241.0 270.3+49.3  275.8+43.1

'PT: Prothrombin time, “aPTT: Activated partial thromboplastin time,

High fat diettOnion extract supplementation group.

*TT: Thrombin time, “C: Control group, *HF: High fat diet group, HFOE:
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ehiTha sh7c izl @3 Aol vjAe AFES A

B2, o Sy A 9] $2 A8 AR Zﬂ—Er, A4 o
Fe FEE0 =¥ AHY AE SRS AjAA FE
A Ga9E Adrkal B13kg3(Kim & Kim 2004), £152] 4
FARE 23} A 204 &3 ImM quercetino] PT= 7+

2AFo, PTTE A%A7IE T2}
A tHGuglielmone 5 2002). £3F T FAS iAoz St &2
ATE O] A3 A7 A 1Y 100 mg quercetine 353t oFu}

—T—vi@—J 1037 B35 37T PTE 122904 13.0%=, aPTT

2

F

£ 3752004 40022 QAL st (Lee 5 2010a)
°J-L}7P 2wy olel AP HE FEH 5 A
S Q=) ofulo] o]yt SEA 1= =2 flavonoid

9 7] etk gt 2o 2 AzHeithMoon 5 2000).
oFm}-9] o E 22l flavonoid?l quercetine 7323t gFALSH 28-S
Adohal 48 A e m(Hermann K 1976; Formica & Regelson
1993), 2 4 SS9 3931 thAF IHA 2l eicosanoid
pathway©]| 4] quercetin®] inhibitor2 2}-g3te] J8A ails
Ad = 5ol o AP Aol Ead v gtk Moon 5
2 9kul 2&-5F-9| arachidonic acido]|A] thromboxane Ax(TXA)
EQ] Z‘]ﬁ‘_*% vhgct . 2 11819 © 1 (Moon 5 2000), Lanza
52 AY IFE 53 quercetin®] cyclic phosphodiesterase 2+
g o m%m EA)o] BATHRS] AMPE 74417 TXA,
L ojAJaka prostacyclin® Z7HAIZIkT ShicKLanza 5 1987)
S Tzeng2 quercetind} ZH2 flavonoid7} TXA, receptor2}
prostaglandins ©] FAFEEAZ 2H-g5to] 5L 8RAUS T
3Rt Tzeng 5 1991). 3HH, in viro Q75 F3l Futo]
SISIBHEQ] sulfenic acid= 292 A A thiosulfate, cepaenes
£ AJA3HY thiosulfate, cepaenes= A WAL AJA a7}
Qitkal X 3 Eo(Block 5 1992), quercetin ©] o= oFi}o]
TRl @3 A axte] 7|9 4 S THeAEE &
Agtct E5F oFubo] -2 ofl+= quercetin $FFo] 2F 0.01%21
v|3j oFulo] 72 HEo|= 6.5%= A FE 9 quercetin §F
ZFo] § #oKCho 5 2003), Fute] S ETh o] Hep &
FEA a5 Ador d#HA AckMoon 5 2000).
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HH, —E— AtollM= ot A =259 3 /A o
22l 7FsAdE AXs = st e, o3t @3 A
J—lé Ho|z] got Ag) A A= Ao|E Yt
] T7ItoIu At Bdl FoA REHo® A0S &
= Aiﬂhtﬂ 2 Aol AME FE 2h2 dFolA 1A
W 2olE Roste] AT SV AUEeEN 94 29
thrombotlc state’S =8t} §F Zojoh & A4 Aol
FZol vlsl| A5/ Brhe= Aol dFase 1A
W2 gut FE FEEFNA FYSHA =RARE A 4]
ol B8l 7IHeEEY AT S7HE A== £ A
o] REZ o= dAFAuo] RtFHAUTL & 4= AT ol w
2} 87t AlF 571 Aol wet tii FES low gainer?} high
gainer2 THA] Urieof A% A3, high gainerof| A 9H oFw}
FEE 23 ot PTY aPTT7 A E = kol T E
T}, ol ofub high gainere] -9 323 A% Z7bol 0
ujaket Abelsh el SuelRt TS Z7AIA ke Al
FYEY] g3t B 93 AD EAE o Fsk & 9
L z7lo|gly] el Foz 2ywh ugkele] A9, A
A|3Eof| A EH]E]| &= leptin, adiponectin 5 adipokineX} cytokine
o] ulAA 0.2 Wsks}, o]t fibrinogenh 2 Wo) $31
At G ol MAT WS T7HI7E A= gEA
QJth(Fontana 5 2007). £3] X w]gte] 79 fibrinogen activator
inhibitor(PAI)-1 antigen @ activity Z7}9} A34d 0] =0l Samad
T 199), 5 Rl - 3 Fol7t 2E 7HsAdol o
£ ZolATHCho 5 2003). §tH, E A9] high gainerof A]
PT @ aPTT7} 0.01%, 0.02%, 0.05% Fu} &5 712714
dojA = FdS Holtrt 0.1% dut 55 7oA =
DA E FAE B, ol 0.1% St FE2E H7HEY
Aol dH Aoy AlF vﬂ‘“""ﬂ’ﬂ R =] o] A4 o]
2 QI8 A% B7h 7k SRR 29 Aol $EAY Agle
2 4% 4 A
2 A7 % 7hN BARE AT ek T A
Woz A A W gute] U BHE F23) B3]
o 717to] REBFAL FhsAo] EAjRT) webd ek g
7re) A ATI} RyEofof 3 Zolnl, wr} ke FE
sje] ofm} 22ES ol gato] AnHel ANE BT B4
QA7) ayEjolof o Zolth =g 2 AFoIAE quercetin
47t el 7154S Relitkn 23eks o 1 287)
e dobd7] §3F A= o Wol o]FojAof & Aolch 1
U 2 A7dne A Aot 9 8 Fof) S ST A
G A3k 27] oA AAka Y shtE SRS o AF Y
T84S AR, Fukel A=A 84S st
LY 7 ool Auh ot AHg Al oF 1007} BA BB
2 H7|EAY FHZ ARSI Qlths S 28T di(Joo

2 l"-?{-‘:
). rlr l:ol, gN [-

o

A-8E - 0149

A=A Fetal

5 191), & 472 Fa 4% 7H
sk AR el 84T A%
e e Bt e AAHoRE 2

B2 o]g5x #ahd
s NEORS B
g Ak

aE4 oA 853be] gk £EE Wb
gq= X]Z‘%‘—EOﬂ 2 gge =L 3, BN Lux| A &
At Mz $UsiAE otk 2y AR 2ol H]
3 0.05% Pt =25 A7) A] aPTTE] §-9F ¢ Z71= o}

J o SIAAH REHOR JFS &
3= 9 7I5AS AAE R S bnt 58 2dS thike
2 oeket F= W Jup BEo] aiuE 1Yk ¥4
A77F aFgcka a5l

o OF
S =

L2 9 Y 43 FE 2WI gt S &
H(0.01% 0.02%, 0.05%, 0.1%) & 857+ HE HHAZ =
9% 12 ok W Aol A4l nlAE derg Amms
S Zx BZFoZ 3ty

2. ot AA FEE 4ol ue} total cholesterol®} HDL-
cholesterol & LDL-cholesterol& 15719 $-23F z}o]& B
gt} A} EA Ad} LDL-cholesterol& AAF & to] H]3)
A g2 @ DA A 222 80| f2aH
EUA, A 2 tH] 0.1% Gt AE FE5E HFHE
9] 7} F95HA 74 E 1t HDL-cholesterol-2 At =

2 o] A Ao) & felshA] Gastacht ot 47
222 4700 Tet 8% gjzHoz gelsiA Flehe 2
e Bk

3. Hematocrit, WBC, RBC, platelet count, MPV, MCV, MCH,
MCHC 5 @olahd At Ao i o2l Holg 1t
EFR] &ettt Hemoglobin®] 739, ANOVA £4 A] 47t &
O3t Htgke zfolE B o4, Bonferroni corrections 53t
AFEAH An 7 270 297el xpolzh Tk

4. g &1 X EZ BEAH PT, aPTT, TT¢} fibrinogen
ANOVA 24 4| BE 27+ 5152l ol7}h gk T2yt
ttest A TRWF )220 HF) 0.05% I} 228 A7E
ol aPTT7} fr&j2ez A=t

5. AF 5719 cut-offo]] whe} low gainer?} high gainer=
Uiro] 3H8A X HEE v et A1, high gainerof| A= 0.01%,
0.02%, 0.05% ¥t &5 AFwto] A x| B
PT9} aPTT7} ZHREA O 2 ZojR] = HE HoF3rh
6. ool AutollA 1A AHF TE ZdofA & &

S gl of
[o

g

=2 o
o 228 Prhe 8% AQ SEo| G T 9w, 89
gmAATe] AAT WekE SUAAE e Ao Bal
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o}, SR TR g 22o] B8] 0.05% ul 22 A7) A]
aPTT9] G-9J2|¢l Z7H= ol 2&50] U4 29 $114)
Adlo]| HEog JFS = & 9l IS AARIER
S vHgl T8 nds tare =
B39 adE fEste 5 A77F 85"tk

B AT AY4UR AGATAI A ATl
YIRS AGBUFA LAY @A F Y
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