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Effects of Onion Flesh and Peel on Chemical Components, Antioxidant and Anticancer Activities.
Joo Ri Jang and Sun-Young Lim*. Division of Marine Environment & Bioscience, Korea Maritime University,
Busan 606-791, Korea - In order to determine chemical components of onion flesh and peel, general
nutrients, vitamin C, and total flavonoids were measured. Onion peel showed less moisture (14.3%)
and no vitamin C compared to onion flesh. Onion peel contained more amounts of total flavonoids
compared to onion flesh. In addition, the inhibitory effects of solvent extracts from onion flesh and
peel on HyOrinduced oxidative stress and growth of cancer cell lines (AGS human gastric ad-
enocarcinoma and HT-29 human colon cancer cells) were investigated. Acetone with methylene chlor-
ide (A+M) and methanol (MeOH) extracts from onion flesh and peel appeared to significantly reduce
the levels of intracellular reactive oxygen species (ROS) (p<0.05) and a greater antioxidant effect was
observed in onion peel. Among fractions, 85% aq. methanol showed a higher protective activity
against oxidative stress in both flesh and peel and there was no effect in the water and hexane
fractions. The growth of cancer cells exposed to medium containing extracts and fractions from onion
flesh and peel was inhibited dose-dependently. The growth of AGS was inhibited more in both flesh
and peel compared to HT-29, and onion peel was more effective than onion flesh. Among fractions,
85% aq. methanol showed the greatest effect on growth inhibition in both flesh and peel. ICs values
of 85% aq. methanol fraction from onion flesh and peel on AGS were 0.04 and 0.03 mg/ml, re-
spectively, while those on HT-29 were 0.23 and 0.04 mg/ml. From our results, 85% aq. methanol frac-
tion had an inhibitory effect against oxidative stress and growth of cancer cells, suggesting that it

may contain biological active compounds.
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Table 1. Chemical composition of onion flesh and peel

Components Onion flesh ~ Onion Peel
Moisture (%) 93.07+0.11 14.32+0.01
Carbohydrate (%) 4.60+0.05 45.2910.06
Crude protein (%) 1.0340.02 1.4140.07
Crude fat (%) 0.15+0.001 1.11+0.01
Crude ash (%) 0.36+0.01 5.00£0.03
Vitamin C (mg/100 g) 6.27 -

Total flavonoids (ug/ml) 19.67+0.48 951.1+34.0
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Fig. 1. Inhibitory effect of acetone/methylene chloride (A+M,
0.05 mg/ml) and methanol (MeOH, 0.05 mg/ml) ex-
tracts of onion flesh and peel on production of cellular
reactive oxygen species in HT-1080 cells. Control was
treated with 500 yM HO. and phosphate buffered
saline. Blank was treated with phosphate buffered saline
without H;O».
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Fig. 2. Inhibitory effect of solvent fractions (0.05 mg/ml, A;
Onion peel: B; Onion flesh) of extracts from onion flesh
and peel on production of cellular reactive oxygen spe-
cies in HT-1080 cells. Control was treated with 500 uM
HxO2 and phosphate buffered saline. Blank was treated
with phosphate buffered saline without HxOx.
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Fig. 3. Inhibitory effect of acetone/methylene chloride (A+M)
and methanol (MeOH) extracts from onion flesh and peel
on the growth of AGS human gastric adenocarcinoma
cells. ‘p<0.05, significantly different from control, “p
<0.05, significant effect between onion flesh and peel.
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Fig. 4. Inhibitory effect of solvent fractions of extracts from on-
ion flesh and peel on the growth of AGS human gastric
adenocarcinoma cells. p<0.05, significantly different
from control, #p<0.05, significant effect between onion
flesh and peel.
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Fig. 5. Inhibitory effect of acetone/methylene chloride (A+M)
and methanol (MeOH) extracts from onion flesh and
peel on the growth of HT-29 human colon cancer cells.
*p<0.05, significantly different from control, #p< 0.05,
significant effect between onion flesh and peel.
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Fig. 6. Inhibitory effect of solvent fractions of extracts from on-
ion flesh and peel on the growth of HT-29 human colon
cancer cells. *p< 0.05, significantly different from control,
"p<0.05, significant effect between onion flesh and peel.

Table 2. ICs values of onion flesh and peel extracts on human
cancer cell lines

ICsy Concentrations (mg/ml)

AGS HT-29

A+M extract Flesh 2.54 6.63
Peel 0.07 0.05

MeOH extract Flesh 253 5.09
Peel 0.75 3.31

Hexane fraction Flesh 0.50 284
Peel 0.59 091

85% aq. MeOH fraction Flesh 0.04 0.23
Peel 0.03 0.04

BuOH fraction Flesh 0.28 057
Peel 0.31 0.78

Water fraction Flesh 1.85 476
Peel 1.16 3.65
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