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Effects of Onion Peel Water Extract on the Blood Lipid Profiles in Mice Fed a High-Fat Diet
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ABSTRACT : Onion (Allium cepa L.) is one of the richest sources of flavonoids in human diet. Onion peel contains over 20
times more quercetin than onion flesh. In this study, we studied the effects of onion peel water extract (OPE) on the blood
lipid profiles in mice. The onion peel extracts was extracted with hot water. The experimental groups were divided with 3
groups (n =6) of ICR male mice: normal diet + distilled water (NC), high-fat diet + distilled water (HF), high-fat
diet + onion peel water extract 20 mg/kg (OPE-20). The oral administration was conducted daily. The experimental period
was 7 weeks. Onion peel water extract showed higher concentration of polyphenol gallic acid and anti-oxidant trolox equiv-
alent than the ethanol extract. The body weight gain and food efficiency ratio was significantly lower in the OPE-20 group as
compared with HF group (p < 0.05). The epididymal fat and retroperitoneal fat showed significantly lower weights and sizes
in the OPE-20 group as compared with HF group (p < 0.05). The serum levels of total cholesterol, LDL cholesterol and trig-
lyceride were significantly lower in the OPE-20 group as compared with HF group (p < 0.05). The OPE-20 group showed
higher HDL cholesterol concentration than HF group (p < 0.05). Atherogenic index was ignificantly lower in as compared
with HF group (p < 0.05). The serum levels of glucose, GOT and GPT were significantly lower in the OPE-20 group as com-
pared with HF group (p < 0.05). In these results, we suggests that onion peel water extracts supplementation can reduces the
serum lipid components and improves the lipid metabolism in hyperlipidemic mice induced with a high-fat diet.
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(flavonoid)?} & 3}3E (sulphur compounds)o] TiEz o]t}
(Jaime et al., 2001; Woo et al., 2003). MieanZ} Mohamed
(2001)e] Aol wWEW gu= 627K EU HE T
flavonoid o] 7P Htlal HuEon HE H7EZ 2
AEojRe AzxE FopgEodM e BHFQ SR AR
she ZEtHcolE wiRgA] Fol e FoE dEA Ut
(Brahma et al., 2009).

&t HAL ol Blske] oF 10-10081<] flavonoidsE ¥
3, 23 flavonoid= quercetin®]t} (Bang and Cho,
1998). Quercetin® Z2]¥E 3}gHas] SepH 0|29 dFo
2 AFE T AFcks Eevle T ¥HoE 7MY Fast
T ot} 22 So] F2 Ex)5 (Brahma er al, 2009)
F2 g3 Agsle] quercetin glucoside FERZ Bo] EA) 3}
I (Wach et al, 2007) quercetin-4'-glucoside®} quercetin-
3 4-diglucoside”} A flavonoid®] 80%E A& HrL=z 7}
& ti34 20 FeEolth (Bonaccorsi et al., 2008).

Quercetin in vivo 2 in vitro AT-oA TFst oFelast
7F o] gtk (Chen er al, 2004). Quercetine free
radical& 2713} rbutyl hydroperoxide®} 72 f-3iEZ |
o3| BAslE EAHOIE AAISkE 7ol BAFHNeH &
o= Qs Wshs AEd 2o dojshes @] Qe
AAsl= Aoz 4eA vl (Edenharder and Grunhage,
2003; Pinot et al., 1997). Quercetin® =37|Alo= 7323t
oF) 28-S WRsh=dl, ASAE A2 A, s sk
A2+ Tol A o FH HEES oA AX Y
G RS oAs7|= dt}t (Psotova ef al., 2004;
Daniel et al., 2003; Duarte et al., 2001; Soloviev et al.,
2002). T=gF UVell ofgh 9)5323e] A, gy 28 5 4F
3HA 2E# 27} Hojsle the Al il fastth (Vessal
et al., 2003; Mahesh and Menon., 2004). F=3F oA Als}
& Yo7l S22 peroxynitrate?] FFS Y= 371 9
E Ao Ud#A Ut} (Shutenko er al., 1991).

H Gute] o 24 G4 74 Y 2 g 2l o
e vl A7t AYEAT (Jang and Lim, 2009). F
1}l A flavonoids 72<> polyphenolic compounds’t &4Fs4
Z2hgo] Zhstal g 71dol| 7ldshe vt Ave A
S THE Fx Jdow, ole ¥ quercetin 19
glycosylated derivatives®] 3}sH aibzk8-S 7|dislA] gt
BRI EAT} (Siess et al, 1997). Alkyl sulphides} diallyl
disulphids SA] YSH=2 9] tialel] Hofsle BAE HIAY|
WA st 270004 o Agske ZleR HiuEth
(Siess et al., 1997).
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Table 1. The composition of experimental diets.

Components

(g/kg of mixture) NC HF
Casein 20 20
DL-Methionine 0.3 0.3
Corn staech 15 45.2
Sucrosu 50 15
Corn oil 5 9
Cholesterol 0 1.5
Cellulose 5 4
Mineral mixture? 3.5 3.5
Vitamin mixture® 1 1
Cholin bitartrate 0.2 0.2
Sodium taurocholate 0 0.3
Total 100 100

NC; Normal diets(AIN-76), HF; High Fat diet group.

FEAY &S993 A Fdte] FsTE (Approval
No. WKU 13-42). ALE& NC ZolAlE dut vpg-2 wighat
F (Samtako, Osan, Korea)S HI3}3, HF9} OPE-207-l+=
High Fat Diet 60% (Saeronbio Inc., Uiwang, Korea)?} 2
B 9 xe)d A2 o3 AdE AATE AEA AF
St=S Rt ARG AR 242 Table 13 728kt

5. 74 2 AMZFH
IAESE F 2 AIEAY 7 T ATEES 12/ A
A& §AAZL F diethyl etherE ©]83td s&w3 A]7]A,

ool APt FHe s & 80T FHARE
ik HElzA e HAE 98 7F (liver) 2 XWUR3
(Epididymal fat, Retroperitoneal fat, Peri-renal fatyS &3}
o FAE SHsHAT

6. S Mol FAM
5 AdL F FEUZHE (TO), 34894 (TG), IE=
At FY 28 E (HDL), GOT (Glutamic Oxaloacetic

Transaminase), GPT (glutamic yuvic transaminase)®} &9
(glucosey> oEAISF kits ARE-3l] AFEAslsEHA] BS-220
(Mindray, Shenzhen, China)2 Z73I3tt S4E & S
HE, HDL ¥ &HE, S4AES ol &a Ade A =
d2HE (LDL), 3974 3}A]4 (Atherogenic index, Al), A%
Y A]4= (Cardiac risk factor, CRF)E AXHIAH

7. SIS HAL

7+ 22 g A4 (epididymal fat, retroperitoneal fat,
peri-renal fat) 10% S4 X2 A3, Wz ke
AAE SIe B WS ARgste] dietd Zefjek

R4

ofA xE=2o

=T T=2=
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4um FAR AHE i SFtel= AR F Ak
Hematoxylin & FEosin (H&E) 94-& 4AAIS3L Nikon
Eclipse E200 (Nikon, Tokyo, Japan) &m]73S o]&-dle] NASH
(nonalcoholic steatohepatitis) scoreS 2313t} (Neuschwander-
Tetri and Caldwell, 2003).

8.5 7

4¥e Botel Qojn BE AFE FFrEFAA
(mean+ SD)E WERNIEh. ZF AJFEe] felgel v A
t dxws AgT 29 FAE v 98] One-way

ANOVA SPSS v. 12 (SPSS INC., Chicago, USA)S A}&
Sl #2493199.2™, Duncan’s Multiple Range Test (DMRT)
ARES AN (p<0.05) °l3ld W BAFHoZ Foldt A
o2 st

UUAHAL AL 9 oIER2 FESC| Melatd 58 Hi

2 AFME f7180 FEE] ofd G5FEES A
2 ARgEIE, ole F& Al AVIEE 8o 54
AE Fsto] shst 3 Al @ BEA diA gk} A&
Aol 2FE Y] e TheFst ARl B AAFHESE A
of 71t & 4 lom, ol FF 7154 A e AAE
2F AR NEA] AAA oo g AR ARESI
wjiolth (Eloff, 1998). & A¥o|x EFFEEY ek F

1.

il
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e vaslgle A9 T Eeves s de S
uhd Z Zehe o= 7HAEGITh (Table 2). ©]2ld AFE
Solo] g AEEAS 2HEINE W ErFEEe] 28
Aolghal AHR €
2. AIE Hst & AR 85
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3l G BaEel A
i (Fig. 1). 4%
g A% sl #4
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TR ¥ 20 AF Bk AR
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Table 2. Composition of flavonoid quercetin, polyphenol gallic
acid and anti-oxidant trolox equivalent in onion peel
water and ethanol extracts.

Flavonoid Polyphenol  Anti-oxidant

QE (mg/g) GAE (mg/g) TE (mg/g)

13.5+£036 34.74+£0.32 63.33 £0.76*
16.56 £ 0.66 30.15+£0.01 13.09 £ 0.06

Content

Water extract
Ethanol extract

QE: Quercetin Equivalent, GAE: Gallic acid Equivalent, TE: Trolox
Equivalent.
*Value are mean * SD.
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Fig. 1. Changes of body weights in the studied ICR mice. NC; Normal

control group, HF; High fat diet group, OPE-20; High fat diet with
20 mg/kg onion peel extract group.

Table 3. Changes of weight gain, feed intake and feed efficiency
ratio in the studied mice.

Table 4. Changes of liver weight, liver index, epididymal fat and
retroperitoneal fat weight in the studied mice.

Measurements NC HF OPE-20
Weight gain (g/day) 0.9 £0.32* 2.92 + 0.4¢ 1.6+ 030
Feed intake (g/day) 2.40 + 0.01% 2.67 + 0.04¢ 2.59 + 0.04
FER 0.38+£0.03* 1.09+0.1° 0.61+0.13"

NC; Normal control group, HF; High Fat diet group OPE-20; High fat
diet with 20 mg/kg onion peel water extract group, FER; Feed
efficiency ratio.

*Value are mean * SD.

**Values on the same row with different superscripts were significantly
different at p < 0.05.

A Hl2] o]

=

Tl HF] whe-2 Hr} %’Jr’@é‘
04% OPE-20+¢] wR-27) §2)81A @
AT (p<0.05) (Table 3). Chung (2011)
S _E"—;O:]oﬂ U?}~ Xﬂ% 24 é]o] E‘%Oﬂ}‘i
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3. ZD|=2k Y5}
7rel A7) A}
OJAQl Alol& HolA]
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A7) FAE 24 AY
%9ko1} OPE-207°] U W& 733

S Hby)} SRukx|dle] BAl= 7x|HRA]o] FolFe] HF
;L,] u}T* wo A dF FEE T2l OPE20+
9] U]—r-/\7]— TI"/]O]'}“ o /\a _—%'1.0 g9 Oj\]:]' (»<0.05)

(Table 4). Kim¥} Kim & (2004)2] A+23 Jubgd og
& FEE A 2ol e = vEl AT 100 gF FL
3 Ake] ool A 7S He] E AY Axel st
CESE oA ofleke FEEC] a2l HlE] 57
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Group Liver weight  Liver index  Epididymal Retroperitoneal
® (g/b.w) (%) fat (g) fat (g)
NC 1.1+0.14° 3.3 £0.04* 0.2£0.04 05£020%**
HF  1.3+0.15* 3.0+0.34* 0.54+0.05" 1.7+0.31°
OPE-20 1.2£0.08* 3.3+0.09° 0.16 £0.10° 0.5 +0.15°

NC; Normal control group, HF; High fat diet group, OPE-20; High fat
diet with 20 mg/kg onion peel water extract group.

*Value are mean = SD.

**Values on the same row with different superscripts were significantly
different at p < 0.05.

Table 5. Effect of onion peel extract on the serum lipid profiles,
Atherogenic Index (Al) and Cardiac Risk Factor (CRF) in
the studied mice.

Group NC HF OPE-20
TC (mg/dL) 158.7 £7.02* 197.2+5.76°  180.0 + 6.60%*
HDL (mg/dL) 107.0 +9.00° 100.6 + 6.54> 131.0 + 5.15°
LDL (mg/dL) 44.7 £2.47°  88.2+5.52" 422 +553°
TG (mg/dl) 35.0+2.00° 41.8+1.48” 33.8+2.86
Al (%) 0.5 £ 0.06 1.0+0.11° 0.4 + 0.04°
CRF (%) 0.3 +0.01° 0.4 +0.04° 0.3 £ 0.02°

NC; Normal control group, HF; High fat diet group, OPE-20; High fat
diet with 20 mg/kg onion peel water extract group.

Al (Atherogenic index) TC-HDL)/HDL, CRF (Cardiac risk factor) TC/
HDL, LDL = TC-HDL-(TG/5).

*Value are mean + SD.

**Values on the same row with different superscripts were significantly
different at p < 0.05.
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NGl Blal] A 2lo] HFZolA frelshl S71=E2
Fofl OPE-2029] »R-27F o] W
%) At (p<0.05) (Table 5). HDL] FE&
NColl Blal ZA% 2]o] HFolA folaiAl =l
wW2jo] FolitQl HF-e] mho-2 Hoh gapgd d
FoliQl OPE-20:9] w27 folshA &2 Ae
T AAJT (p<0.05) (Table 5). & ZH=E =3
AE 7L AL ARG AR
Coll ¥ls A Ao HREZOIA 28l Z7FE9)
Walo] FoiitQl HFwe] w2 Hot Jabgd 4
Fo] OPE-20:-9] whe-227} fofafA] W 2
T AAJT (p<0.05) (Table 5). Fuke] A2 713}
diMe A3 2He] FEAEY AAAYES Sl
vl e, dE 54 9 fd el ke
| LDL Sd|&8HE2 7H4A7]5L, HDL SHEHES
JIAZIT R LR E o™ (Campos et al., 2003), F A &
A7F A4S T Al 7k F A FEsHE 39

Zto) vlE) 6.2%, 9.1% RUThs U] A 2ot Q)
(Park et al., 2008).
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Table 6. Effect of onion peel extract on the serum levels of
glucose, GOT and GPT in the studied mice.

Group  Glucose (mg/dL) GOT (UL GPT (U/L)
NC 91.0+ 6.56° 203.3+15.57°  37.3 + 3.57%x
HF 113.6 £ 6.88% 257.0+17.76"°  53.8 £ 3.96°
OPE-20 95.0+6.12° 211.6+16.83¢ 434 +3.21"

NC; Normal control group, HF; High fat diet group, OPE-20; High fat
diet with 20 mg/kg onion peel water extract group.

*Values are Mean * SD.

**Values on the same row with different superscripts were
significantly different at p < 0.05.
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Q4 E==20
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A= WskE G NC2oll vlsl] A% 2o HFAllA] <]
Al ST, A A o] Folwdl HFo] v B
o Fd A FE= oIl OPE20:29] w27t f
oJsA W AE AT & AU (p<0.05) (Table 6). 3L
A} o] e IFHZHE 2olE AT A9 1 24
AN 9 FYzEHEY] 88 doA 7 FAVE St
Hed, FEFe] FH e Eo] AW FEA ofxh

(apoprotein)} ZgFslo] Ak (lipoprotein)© 2 HiEEA] ¥
st A7E e 7Ede el @k (Sung er al,
1997). & AolA Sagd dF FEE2 IAP)E F
T 7R digt] A5a2dr e AeE ERIFUTH

¥ AT A9 A=ARe oy Feka 9 Paa
G5 F2E 7RI sl BFAAE AT T
Y

HanF) o 74 A ES GOTS GPT 4

%At} (Table 6).

B #lst

A7k ol Hls) SA el EA
A F7HEAT A D5 FEEEAA §o)
Moz 7h23l%tt (p<0.05) (Fig. 2).

A 248 A3k PP Gl Hs| A

Holzo BAHCE folshl F/1AT PEa a5
F2 B2 om0 gasiich, FERUAYINE B

2ol vla] TAYH ol FAZ O Felapl Sk
P D5 FEEZN RO P (p<0.05)
(Fig. 3, 4).

AQoNA QojAz NBY HF & Fehwol=o] HAE

B o3 Aol 1B oklEA FUANE, vaEd
Z, U 5L oMY 5 e Aoz wHA U

(Rivera et al., 2008; Nomura et al., 2008). thi3Ee
I AN EaA FE F Y FHExol=e 5] 49,
A, 5, oL, 2} Tl TR FHrEle] Jlem, < 28
A A Aot 7EA] ZhellA tiEARl EehEieol= il
quercetin®] S SG%H A3 Fufol|A] 1 Feo] TP FH-

Fig. 2. Histopathological findings of the liver in the studied ICR mice. H & E stain, x 100.
A; Normal control group, B; High fat diet group, C; High fat diet with 20 mg/kg

onion peel extract group.
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Fig. 3. Histopathological findings of epididymal fat adipocytes in the studied ICR
mice. H & E stain, x 100. A; Normal control group, B; High fat diet group, C; High
fat diet with 20 mg/kg onion peel extract group.
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Fig. 4. Histopathological findings of retroperitoneal fat adipocztes in the studied ICR

mice. H & E stain, x 100. A; Normal control group, B; Hig

fat diet group, C; High

fat diet with 20 mg/kg onion peel extract group.

A YERSt) (Perez-Vizcaino et al., 2010; Davalos et al.,
2006). 53] Y2 HE D& quercetin glycoside= 5 3F
3 Bl A W o]l o] o mHFolgh=s A+AH
7} BAEAT (Hollman et al., 1995).

£ a7 A% gelBgEdel B 9w guda a4
F2Re 93 TUzEEe 2dsty SUAs ool
Aseloleln BetEn], 9 sl Bt Y How 3
9 ¥ % glgiet.
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