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This study was performed to determine the effect of onion peel extract using 70% ethanol and 95%
ethanol on its anti-oxidation activity, small intestine length, and intestinal villi of high-fat fed mice.
Five percent of each onion peel extract using 70% and 95% ethanol showed significant decrease of
E. coli and Listeria monocytogenes. Total phenolic contents of onion peel extracts using 70% and 95%
ethanol were 166.89+0.03 mg/g and 160.89+0.13 mg/g, respectively. In anti-oxidation activity, DPPH
radical scavenging activity and SOD-like activity of onion peel extracts were higher at 100 ug/ml
concentration. The obese mice were fed high-fat diets supplemented by 1, 3, and 5% of the onion peel
extracts using 70% and 95% ethanol for 4 weeks. Body weight, feed intake, feed efficiency, small intes-
tine weight, length, villi's length, and number of bacteria in intestine were determined. Body weight
of mice fed 5% of onion extracts using both 70% and 95% ethanol was significantly lower than that
of control (z<0.05). However, feed intake was increased in mice fed 5% of onion extracts at both fer-
mented ethanol levels. Small intestine weight and length of mice showed no significant change with
supplementation of the onion peel extracts. However, length of small intestine villi was significantly
longer than that of control. Total bacteria counts of (J. Perfringenes and E. coli in small intestine of
the mice were significantly reduced by supplementation of 5% of onion extract using ethanol, while
lactic acid bacteria were increased. These results suggest that 5% of onion peel extracts using ethanol
at either 70% or 95% concentration have potential to be used as an additive for body weight control
and enhanced gut health; however, more research on its effectiveness is needed.
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Table 1. High fat diet fornula for ICR-mouse
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(Phosphate Buffer Solution, pH7.4)2.2 3|43t 10% formalin
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Items mlg mg (70% EtOH) mg (95% EtOH)

c T1 T2 T3 T4 T5 T6
Casein, 80 Mesh 200 200 200 200 200 200 200
L-Cystine 3 3 3 3 3 3 3
Corn Starch 0 0 0 0 0 0 0
Maltodextrin 10 125 125 125 125 125 125 125
Sucrose 68.8 68.8 68.8 68.8 68.8 68.8 68.8
Cellulose, BW200 50 50 50 50 50 50 50
Soybean Oil 25 25 25 25 25 25 25
Lard* 245 245 245 245 245 245 245
Mineral Mix, 510026 10 10 10 10 10 10 10
Dicalcium Phosphate 13 13 13 13 13 13 13
Calcium Carbonate 55 55 55 55 55 55 55
Potassium Citrate 16.5 16.5 16.5 16.5 16.5 16.5 16.5
Vitamin Mix, V10001 10 10 10 10 10 10 10
Choline Bitartrate 2 2 2 2 2 2 2
FD&C Blue Dye #1 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Onion Peel Extract (%) 0 7.7 23.2 38.7 7.7 232 38.7
Total 773.85 781.55 797.05 812.55 781.55 797.05 812.55

C: high fat diet fed group, T1: 1% of 70% EtOH extract with high fat diet, T2: 3% of 70% EtOH extract with high fat diet, T3:
5% of 70% EtOH extract with high fat diet, T4: 1% of 95% EtOH extract with high fat diet, T5: 3% of 95% EtOH extract with

high fat diet, T6: 5% of 95% EtOH extract with high fat diet
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DPPH radical &7 23}
A AFphske] Auk-Sol Hefshs FAs 28 S
frel7lsh whgto =z hgE #2719 11-diphenyll-

Table 3. Total phenolics content of each ethanol extract from

onion peel (unit: mg/g)
70% EtOH 95% EtOH
Total phenolics content 166.89+0.03° 160.89+0.13"

“*Mean=SD in the same column with different superscripts are
significantly different at p<0.05.

Table 2. The growth inhibition effect of onion peel extract by EtOH

. . Log CFU/ml
Pathogenic bacteria Control 7§% EtO/H 95% EtOH
Escherichia coli O157:H7 6.43+0.02° 5.67+0.05" 5.02+0.02°
Salmonella Typhimurium 6.74+0.01° 5.97+0,02° 5.92+0.04”
Listeria monacytogenes 5.82+0.04" 5.44+0.03" 5.28+0.02°
Staphylococcus aureus 6.93+0.07° 6.28+0.03" 6.21+0.02°

"“MeantSD in the same row with different superscripts are significantly different at p<0.05.
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Fig. 1. DPPH radical scavenging activity of activity of onion
peel extract with EtOH.
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Fig. 2. SOD like activity of onion peel extract with 70% and
95% EtOH.

Table 4. Reducing power of each extract from onion peel (unit: pg/g)

Extract

Concentration (ng/ml)

10 30 50 100

70% EtOH 0.50+0.046" 0.53+0.019°® 0.5620.077"® 0.60+0.025*®
95% EtOH 0.70+0.251°* 0.75+0.122°* 0.76+0.463"* 0.98+0.110*
Ascorbic acid 0.53+0.0187® 0.56+0.144°® 0.57+0.072°® 0.60+0.0527°

"“MeantSD in the same row with different superscripts are significantly different at p<0.05.
*PMean+SD in the same column with different superscripts are significantly different at <0.05.



1482 A 38+3] 2] 2012, Vol. 22. No. 11

Ao AHE nig o g ¢y A5FE5-2 DPPH radical 4
A%, SOD FAtE4 e SAH AT ME Vit. C ¥ Hold
g3 58S LA e ZIAT FEJEH R FUtE)
= 895 Yehy e w3 #99 4849 vit. CRY o
=& e TE S YeEY L, F As5dEe 13ste 4yt
A- FE2ES 53 LE Fatsl o] B2 Aoz 4
o gto g FuPAg o] &t AxT oY AF, ARE ¢
g SEAA gl FasA A 7T H3 T Aol
71diE o}

QA FE20| v|2HFQ A517|H0] OX|= F&

A, ArAATF R ArEE 29

FHPE FEES FEEE AAYAR F7Hsk ICR
mousedl] FoIgt F SA Y, ARAHATF R AAREEY Foe
Table 59} 2th. SAFE F22 v we} v ofE4o
2 AFATH(p<0.05). °]¥ e A= Kim O] Hil
naringin, hesperidin 59| flavonoids &¢JA] A|Z°] 7Ha
= A8 frAFetRlaL o] E2 EHORE A S
AA AFo] Faste Ao A8A ] & AFolME I
A FeEe WM ARY AFe AFx2750l Sle AL
2 gddd

I F ARAHZFS 70% T4 5% AT B% T4 5%
A7t 2+244.24 g/day, 457 g/day S Ho] 2T RT F

3

&L ofN pob of
AN T

2 &
o)
<4
K015 4
E 70%EtOH 95%EtOH
en
5
z . :
& 1
g
h p— -
3 ol
[=}
=051 I8
[}
£
175}

0+ ‘

Control 1% 3% 5% 1% 3% 5%

Fig. 3. Effects of onion peel extracts supplementation on small
intestine weight of mouse fed high fat diet.
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Fig. 4. Effects of onion peel extracts supplementation on small
intestine length of mouse fed high fat diet.

Table 5. Effects of onion peel extracts supplementation on body weight gain (g), feed intake, feed efficient ratio in high fat fed

mouse
Treatments”
Items Control 70% EtOH 95% EtOH
1% 3% 5% 1% 3% 5%
Weight gain (g) 1.0520.10° 0.97:0.39° 0.96+0.27° 093006  1.04£0.09°  0.94£0.08™  0.90+0.03°
Feed intake (g/d)  3.88+0.06° 4.21+0.05" 4.20+0.06" 42440.07° 4574005  424+0.09°  457+0.08
FER 027 023 023 0.22 023 0.22 0.20

““Mean+SD in the same column with different superscripts are significantly different at p<0.05.
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Table 6. Bacterial count on extracts additives treatments groups (Log CFU/ml)

Treatments”
Items Control 70% EtOH 95% EtOH
1% 3% 5% 1% 3% 5%
TBC 7.29+0.39° 5.90+0.53" 5.87+0.53"¢ 548+0.16° 6.444005°  6.23x0.12°  5.67+0.56™
Cl pefringens 411+0.09° 4.01+0.03% 3.86+0.16™¢ 3.71:0.04%  3.92:0.06™  3.80+0.17°%  3.64+0.05°
LAB 5.59+0.30° 5.86+0.04° 5.98+0.31° 6.8610.84°  574+027  635+0.07%  7.54+0.32°
Ecoli 5.36+0.11° 4.42+0.04° 437+0.14° 3.84+0.16" 436+0.07°  421+019b°  4.03+0.02°

*IMeantSD in the same column with different superscripts are significantly different at p<0.05.
TBC, total bacterial counts; LAB, lactic acid bacteria
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