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Effects of Onion Peel Water Extract on the Blood Lipid Profiles and Glucose
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ABSTRACT

Objectives : Onion (Alliumcepal.,) is one of the richest sources of flavonoids in human diet. In this study, we
studied the effects of onion peel water extract (OPE) on the blood lipid profiles and glucose in rats,

Methods : The experimental groups were divided with 5 groups (n=6) of SD rats: normal diet + distilled water
(NC), high—fat diet + Quercetin (PC), high—fat diet + onion peel water extract 4 mg/kg (OPE—4), high—fat diet +
onion peel water extract 20 mg/kg (OPE—20), high—fat diet + onion peel water extract 100 mg/kg (OPE—100),
Results : The liver fat showed significantly lower weights and size in the OPE—100 group as compared with NC
group (p<0.05), The epididymal fat and retroperitoneal fat showed significantly lower weights and sizes in the
OPE—-4 and OPE—20 group as compared with NC group (p<0.05). The serum levels of total cholesterol, LDL
cholesterol and triglyceride were significantly lower in the OPE—4 and OPE—20 group as compared with NC
group (p€0.05), The OPE—4 and OPE—20 group showed higher HDL cholesterol concentration than NC group
(p<0.05). Atherogenic index of OPE—4 and OPE—20 group was significantly lower in as compared with NC
group (p<0.05). The serum levels of glucose significantly lower in the OPE—20 group as compared with NC
group (p<0.05),

Conclusions : In these results, we suggests that onion peel water extracts supplementation can reduces the
serum lipid components and improves the lipid metabolism in hyperlipidemic SD rat induced with a high—fat
diet,
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Table 1. The composition of experimental diets

Components (g/kg of mixture) NC OPE
Casein 20 20
DL—Methionine 0.3 0.3
Corn starch 15 45,2
Sucrose 50 15
Corn oil 5 9
Cholesterol 0 1.5
Cellulose 5 4
Mineral mixturem 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), OPE; onion peel extract
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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 QE Polyphenol GAE Anti—oxidant TE
Content
(mg/g) (mg/g) (mg/g)
Water extract 13.5 34.74 63.33
Ethanol extract 16.56 30.15 13.09

QE : Quercetin Equivalent, GAE : Gallic acid Equivalent, TE : Trolox
Equivalent
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Fig. 1. Changes of body weights in the studied SD Rat

NC; Normal control group, PC. Quercetin supplemented group,
OPE—4; 4 mg/kg onion peel extract supplemented group, OPE—20; 20
mg/kg onion peel extract supplemented group, OPE—100; 100 mg/kg
onion peel extract supplemented group.

Values are Mean+SD (p<0.05)
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Table 3. Changes of liver weight, liver index, epididymal fat,
retroperitoneal fat and peri—renal weight in the studied SD rat

Liver weight Liver index Epididymal fat Retroperitoneal fat Peri-renal fat

N ) ® ® ®
NC 9.9+0.64 3.3+0.21 2.5+0,24 1.8+0.13 0.8+0.07
PC 10.1+0.77 3.2+0.24 2.2+0.19 1,5+0.14 0.7+0.05

OPE-4 10,1+0.44 3.2+0,14 2.2+0,18 1.6+0,09 0,7+0,05

OPE-20 9.940.75 3.2+0.24 2.1£0.12 1.5+0.13 0.7+0.05
OPE-100 9.6+0.82 3.1+0.23 2.2+0,16 1.6+0.10 0.7+0.05

NC: Normal control group, PC. Quercetin supplemented group, OPE—4.
4 mg/kg onion peel extract supplemented group, OPE—20; 20 mg/kg
onion peel extract supplemented group, OPE—100: 100 mg/kg onion
peel extract supplemented group.

Yalues are Mean+SD

Values on the same row with different superscripts were
significantly different at £{0.05.
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Table 4. Effect of onion peel extract on the serum lipid profiles,
Atherogenicindex (Al) and Cardiac Risk Factor (CRF) in the
studied SD rat

G TC HDL LDL TG A'themgenic Cardiac risk
(mg/dl) (mg/dl) (mg/dl) (mg/dl)  index (%)  factor (%)

NC 5404292 1544161 756+270 3224438 26+053  3.6+053
PC  47.6+207 23.3+1.89 682+164 232+192° 11+021° 21+021
OPE-4 49.2+2.39 22.9+278 69.243.03 224+241° 124024  22+0.24
OPE-20 45.6+2,61° 24.7+2.85 66,4+3.65 21.4+336 1.0+0,100 20+0.10"
OPE-100 50,4+1,14 1814195 7124259 2384286 18+0,32  28+0.32

NC; Normal control group, PC; Quercetin supplemented group, OPE—4; 4
mg/kg onion peel extract supplemented group, OPE—20; 20 mg/kg onion
peel extract supplemented group, OPE—-100; 100 mg/kg onion peel extract
supplemented 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 levels of
glucose and SOD in the studied SD rat

Group Glucose (mg/dL) SOD (U/mL)
NC 140.6+8.68 7.740.13
PC 120.9+8.29 8.140.10°

OPE—4 125.8+5.76 8.1+0.11°

OPE-20 118.249,58" 8.4+0,11"
OPE-100 127.6+9.74 8.140.15

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

aValues on the same row with different superscripts were significantly
different at p{0.05.
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FHp<0.05)(Fig. 4).

Fig. 2. Effect of onion peel extract on histopathological findings of
the liver in SD rats. H&E, x100

A; Normal control group, B; Quercetin supplemented group, C; 4
mg/kg onion peel extract supplemented group, D; 20 mg/kg
onion peel extract supplemented group, E; 100 mg/kg onion peel
extract supplemented group.

i “)5-...‘ I;'_,". S ._!.’d
Fig. 3. Effect of onion peel extract on histopathological findings of
the epididymal fat size in SD rats. H&E stain, x100

A; Normal control group, B; Quercetin supplemented group, C; 4
mg/kg onion peel extract supplemented group, D; 20 mg/kg
onion peel extract supplemented group, E; 100 mg/kg onion peel
extract supplemented group.
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Fig. 4. Effect of onion peel extract on histopathological findings of
the retroperitoneal fat size in SD rats. H&E stain, x100

A; Normal control group, B; Quercetin supplemented group, C; 4
mg/kg onion peel extract supplemented group, D; 20 mg/kg
onion peel extract supplemented group, E; 100 mg/kg onion peel
extract supplemented group.

Table 6. Effect of the onion peel extract on glycogen percents of
the liver in SD rats

Group NASH scores in the liver Glycogen percents of the livers (%)
NC 1.6£0.55 31.8+2.99
PC 1.2+0.45 28.0%3.37
OPE—4 1.3+0.52 27.5%+2.65
OPE-20 1.240.45 2454311
OPE-100 1.4+0.55 29.8+3.10

NC; Normal control group, PC; Quercetin supplemented group, OPE—4; 4
mg/kg onion peel extract supplemented group, OPE—20; 20 mg/kg onion
peel extract supplemented group, OPE—-100; 100 mg/kg onion peel extract
supplemented group.

Values are Mean=SD

Significantly different (£€0.05)
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