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Abstract

We investigated the chemical components of red onion powder dried using the low temperature vacuum method and the
inhibitory effects of solvent extracts of the dried red onion powder on the growth of HT-1080 human fibrosarcoma and HT-
29 human colon cancer cells and HyOo-induced oxidative stress. The moisture content of the dried red onion powder was
17.95%, while the vitamin C content was 96 mg/100 g and the total phenols content was 39.1 mg/mL. The inhibitory effects
of acetone with methylene chloride (A+M) and methanol (MeOH) extracts of the red onion powder on the growth of HT-
1080 and HT-29 cancer cells increased in a dose dependent manner (p<0.05). The inhibitory effect was greater on the
growth of HT-29 cells, while the A+M extracts had a higher inhibitory effect than the MeOH extracts. Treatment with the
hexane, 85% aqg. methanol, butanol and water fractions of the extract led to significant inhibition of the growth of both
cancer cell lines (p<0.05). Among the fractions, the hexane and 85% aq. methanol fractions showed a greater inhibitory
effect. To determine the protective effect on HyO,-induced oxidative stress, a DCFH-DA (dichlorodihydrofluorescin
diacetate) assay was conducted. All fractions, including the crude extracts of dried red onion, appeared to lead to a
significant reduction in the levels of intracellular reactive oxygen species (ROS), and these reductions occurred in a dose
dependent fashion (p<0.05). Among the fractions, the 85% methanol fraction showed the greatest protective effect on the
production of lipid peroxides.
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<Table 1> Chemical composition of red onion

Fresh red onion  Dried red onion

Moisture (%) 90.96+0.08" 17.95+0.03
Carbohydrate (%) 7.46+0.01 62.96+0.03
Crude protein (%) 0.55+0.01 8.7440.03
Crude fat (%) 0.06+0.001 0.70+0.01
Crude ash (%) 0.35+0.01 4.04+0.03
Vitamin C (mg/100 g) 15.03 96.00

Total phenol (mg/mL) 34.29+2.06 39.05+2.38

YValues are Mean+SE
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<Table 2> Inhibitory effect of acetone/methylene chloride (A+M)
and methanol (MeOH) extracts of red onion powder on

<Table 3> Inhibitory effect of solvent fractions of extract from red
onion powder on the growth of HT-1080 human fibrosar-

the growth of HT-1080 human fibrosarcoma cells coma cells
Treatment Concentration  Inhibition ICs, Treatment Concentration  Inhibition 1Csy
cATments (mg/mL) (%) (mg/mL) (mg/mL) (%) (mg/mL)
0.1 6 0.1 32*
0.25 24* 0.25 67*
* *
A+M extrace gg 32* 0.94 Hexane fraction (2)2 32* 0.19
5 98* 5 93*
0.1 2 10 98*
0.25 5 0.1 8
0.5 4 0.25 7
MeOH extract 25 21* 546 85% aq. McOH 0.5 10 -
5 50* fraction 2.5 86* )
10 89* 5 86*
" - : 10 98*
p<0.05, significantly different from control
0.1 3
u} Hualo 22T 0 1}O 1o a 0.25 5
‘\‘L} —EE—J A+M FEE W OE?_] 0.25 mg/mLoﬂ}\_1T 0.5 5
B & o2 oR HT-1080 A2 44-& AINA 2.5 BuOH fraction 25 67" 239
mg/mL H7FsEoA 96%2] SA4 AAEIE HIAL, 5 5 94*
%
mg/mL A7HsEolME 98%2 e oA EIE Bt 10 7
- - - = .1
(p<0.05). MeOH &2 4%, < YU MeOH =5+ 0025 1?*
= 5 % 10 mg/mL F7Fs=2 HYFS o 242 50 % 0.5 15*
_ - Water fraction * 5.58
89%9] HAIE S4) AR EIE HATHp(0.05). A+M % 25 44
*
MeOH F&E9] ICs 5%+ 217 0.94 E 5,46 mg/mL 150 gz

2 A+M FEEI U 2P i MeOH FEEL W2 54
A ZIE YRR ST, B2 uf 553 hexane, 85%
aq, MeOH, butanol (BuOH), water® T}A] F&3}0] &
olxl 7t #EEES FEHEE HT-1080 Ao A
4| (Table 3), H7FsE 5 mg/mLe| FEoA FH Ff &
S5 5 water H¥ES ALJSlaL 86% o] YAIE F
Al A E TS UER LAl (p0.05), olE E8EE F 59
hexane £28&9] ICsq =7} 0,19 mg/mLE 7P =2 &
& YR It (Table 4)&= HT-29 A|3zo] thst At
£ UERd A&, HT-1080 A2} fAH H2 Fat
A+M ZEEE MOH FEBE} ]nghe v HT-29 A
2o gk S4 Al Aurt tiAAe® #3hth E3] 2.5
2 5 mg/mL F7RsLo|A £ okul A+M 2EEo| 7+z+
91 W 97%2] &2 A3 AE HA3(p<0.05), ICs =
£ 0.02 mg/mL3{th. MeOH F&E2] A4 5 % 10
mg/mL H7Fs oA ZH7F 58, 70%2] LAIE F4 A
IS YERNRIIL ICs %+ 3.43 mg/mLE HT-29 A
2o thgt SAIAl A7 A+M FEEo] Hsl ok Wk
o= A & 7F AeH(p0.05). (Table 5)+= &< &
Z559] hexane, 85% aq. MeOH, BuOH, water &
Sl sEE At dute 9hA HT-1080 Alzzof o
ot AR water w2l=& A|2ISHaL 5 mg/mL ©]
o] FEoflA= 88% ol AAaNE HIlr, £8EE
£3] hexane ¥ 85% aq. MeOH £3&E50] 23 &4
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*p<0.05, significantly different from control

<Table 4> Inhibitory effect of acetone/methylene chloride (A+M)
and methanol (MeOH) extracts of red onion powder on
the growth of HT-29 human colon cancer cells

Treatments Concentration  Inhibition 1Cs
(mg/mL) (%) (mg/mL)
0.1 51*
0.25 59*
A+M extract 0.5 59* 0.02
2.5 91*
5 97*
0.1 35%
0.25 37*
MeOH extract (2)2 2?* 3.43
5 58*
10 70*

*p<0.05, significantly different from control

o] ko Z}zko] 105 == 0.17 % 0,16 mg/mLo]3l
oh wEba] 2 A5 AReRY QA ARSEAEHT-
1080)9} 1A AU ZHT-29)0] et oAlE F2]
Al A= 7 G A+M FEE0] 22 559 MeOH
ottt 28E50] Aol water &

3|
8)2o Aols HYBSo| QAE o] BT} EUT BE



<Table 5> Inhibitory effect of solvent fractions of extract from red
onion powder on the growth of HT-29 human colon can-

cer cells
Treatment Concentration  Inhibition IG5,
catments (mg/mL) (%) (mg/mL)
0.1 37*
0.25 67*
. 0.5 80*
Hexane fraction 25 96* 0.17
5 98*
10 99*
0.1 37*
0.25 70*
85% aq. MeOH 0.5 88* 0.16
fraction 2.5 88* ’
5 88*
10 87*
0.1 16*
0.25 25*
. 0.5 36*
BuOH fraction 25 58* 2.15
5 95*
10 94*
0.1 29*
0.25 26*
. 0.5 28*
Water fraction 25 48* 4.41
5 52*
10 84*

*p<0.05, significantly different from control
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<Figure 1> Inhibitory effect of extracts of red onion powder on production of reactive oxygen species in HT-1080 cells

1

(S

Blank was treated with phosphate buffered saline without H,O,

Control was treated with 500 uM H,O, and phosphate buffered saline

)
)
3;A+M 0.01, acetone with methylene chloride extract 0.01 mg/mL; MeOH 0.01, methanol extract 0.01 mg/mL (A)

YA+M 0.05, acetone with methylene chloride extract 0.05 mg/mL; MeOH 0.05, methanol extract 0.05 mg/mL (B)
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<Figure 2> Inhibitory effect of solvent fractions of red onion powder on production of cellular reactive oxygen species in HT-1080 cells

YControl was treated with 500 uM H,O, and phosphate buffered saline

DBlank was treated with phosphate buffered saline without H,0O,

YHexane 0.01, hexane fraction 0.01 mg/mL; 85% aq. MeOH 0.01, 85% aqueous methanol fraction 0.01 mg/mL; BuOH 0.01, butanol

fraction 0.01 mg/mL ; water 0.01, water fraction 0.01 mg/mL (A)

“Hexane 0.05, hexane fraction 0.05 mg/mL; 85% aq. MeOH 0.05, 85% aqueous methanol fraction 0.05 mg/mL; BuOH 0.05, butanol

fraction 0.05 mg/mL; water 0.05, water fraction 0.05 mg/mL (B)
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