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Abstract

The aim of this study was to examine the effects of 10 week onion extract supplementation on blood lipid
profiles in borderline hypercholesterolemic participants. The study consisted of 10 males and 17 females aged
45.91+10.0 years. At baseline, serum total cholesterol level was 228.6+4.1 mg/dL (201~ 239 mg/dL). This study
was designed as randomized single blind placebo controlled cross-over study. After 1 week wash-out period,
subjects were randomized into two groups; they took onion extract (150 mL/1 pack, containing 30 mg quercetin)
or placebo for 10 weeks. After 1 week wash-out period again, subjects took exchanged samples for another
10 weeks. The total-cholesterol (226.7+4.6 — 206.8+3.6 mg/dL; p<0.01), LDL-cholesterol (151.6+5.0 — 127.1%
4.1 mg/dL; p<0.01) and atherogenic index (AI: 4.0+0.3 — 3.4%0.2; p<0.05) decreased significantly after 10
weeks of onion extracts supplementation, while there were no significant changes during placebo periods. The
levels of HDL-cholesterol (onion extract: 46.5+2.0 — 50.2+2.1 mg/dL, placebo: 47.8+2.1 — 50.1+2.4 mg/dL),
GOT (onion extract: 36.8+1.8 — 32.3+1.8 IU/L, placebo: 35.1+2.1 — 32.8+2.0 IU/L), and GPT (onion extract:
36.5+3.2—32.9+1.8 IU/L, placebo: 36.6+3.8 — 33.8+2.8 IU/L) showed no significant changes in both periods.
These results indicate that the consumption of onion concentrated extracts exerts beneficial effects on dyslipide—
mia through the decrease of serum total cholesterol and LDL cholesterol levels in borderline hypercholestrolemic
subjects. In conclusion, onion was useful as dietary therapy for hypercholestrolemia and adequate onion intake

may help to prevent cardiovascular disease.
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SFANZUEE AMREE Y3 (Alllum cepa L.)= flavonoid
PAES)| phytochemlcal quercitrin, rutin, 33} 3-g&<l
allyl propyl disulfide % diallyl disulfide 52 phytochemical
ot ATHR). o7 98t AF D AAF AF A7 A7)
2 dietary flavonoid A3 # ¢} A& A3 H49ke] #HHA
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Fig. 1. Experimental design. WO: wash—-out period.
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Table 1. Composition of the onion extract (150 mL/pack)

Component Amount
Calorie 100.5 kcal
Carbohydrate 21 g
Saccharide 195 g
Dietary fiber 15¢g
Protein 15 ¢
Fat 15 ¢
Saturated fatty acid 0g
Trans fatty acid 0g
Cholesterol 0 mg
Sodium 25,5 mg
Quercetin 30 mg
Flavonoid 222 mg
cetin Zo] A4 1Y 20 mg ©) HEE YuFEE 9
3 4B 2YSHAT 9 AGE FRFEER Y
g AUAE et Ao, okaE §leF 150

mL/1%8S& 1Y 13] A =5 st

SIMAE X MIlEH X|E 4

ZAM ALY At o 2 WS ZAMSEAL AF 3 A
e FAEAT AT NS e 23 Pﬂ% ol A
AAA LT AAAZ7)S o] 83lgon AZES 0.1 kg, 217
< 01 em7kA ZAs AT 49 AT 1G-S ]ﬁs}oq

A A ZF A4 (body mass index, BMD)Z Zﬂ?(kg)/L%}(m)z
S 2 ALSIATE 124171 o]/de] ob FEAE A A A F3}
Fom AFA A& A 4% FH S ] F -70°C
A l‘?—ﬂé}?\iﬂr g4 il & Zd=HE, HDL-S¥ 2H &,
Z A A" 2 glutamate oxaloacetate transaminase(GOT) 2}
glutamate pyruvate transaminase(GPT) &4 -2 H] ¥ o &
A& 7) E(Bioclinical system, Hwaseong-si, Korea)Z A}
£33l gAxE=AH7] BS-220(Full Auto Chemistry
Analyzer, Mindery Bio—Medical Electronics Co., Shen-
zhen, China)E #2413}ttt LDL-ZH2HE X< [ &
A 2B E - (HDL-Zd =8 &)+ A AL/AIZ, 9 H3HA
Z*(atherogenic index(A)= [(£ Z#2HE—-HDL-Z4
2®|2)/HDL-Zd ~H&]2 &34t

2E ZA} X}E—t— SPSS-PC+ B A| package(version 14.0)

£ o] &3l EASIAT RE AE e Nz HEE T
+ AxEZ JeEPN AL, A8 FF A5 AAAS

PSSR 35}5—7'} 2 AR Zold M= Palred t-test 7&%

% 27| Y 5 Zel2EE

A Y 2"HE Astad 1785

Table 2. General characteristics and initial total cholesterol
levels of total participants

Variable Items N (%)
Male 10 ( 37.0)
Gender (M/F) e 17 ( 63.0)
Age (vears) ~ Male 43.3+3.3"
ge v Female 474424
. Middle school or high school 9( 33.3)
Etda‘iﬁzt‘o“a‘ > College 17 ( 63.0)
Others 1C 37
Yes 16 ( 59.3)
y No 7(259)
Exercise Others 4( 14.8)
Total 27 (100.0)
Light 10 ( 62.5)
Exercise Moderate 4( 25.0)
intensity Heavy 2(125)
Total 16 (100.0)
YWalues are mean+SE.
(37%), 34 1795 (63%) eI Atk A thdAte] Ha AH LS
459+19A 901 FAL 4334334, AL 4744244
AT} AE FF2 63%7F UE o)del Fr4Ed 5
3= Hl &) 593% Ao &5 v /M &50] 625
%, B5 HAxol &5 25.0%, 43 +%Fo] 125%°]}th
B AFdE FAAY 1 i‘ﬂ*Eﬂ% }—2: [SIEARSR ) 3 N
ggzte] AT AR 2719 Ho @ F ZHLHELS
228.6+4.1 mg/dLo] AT},
I A=
=73}

UFEE HAH AFE AR, AT, AALAFE
o Btk Yo B PSSR AR H AZFA
FE Yokt 246+35kg/m), FHFZSE AT 245+
3.2(kg/m*) & FAZFol ) F= et Table 3] e nls}
Zo] ok 2 FHFEE 4T BT, 107y AlE 4
A AFZ AT, ADFAFY FAHQ 2ole AT

N

PNE]]
I FHFEE AFHATo A5EHA A1 Wske
Table 4 Yel At FHF25 4T FF 1057719
FuFEE 43 29, F 9282 0<001), LDL-Z8 &
H 2 (p<0.01), 59 3344 (p<0.05)7} F2lFoz 4 F
Atk A F FE2EE FF2 199 meg/dLB87%) 743}t
dom, LDL FH2HE #5245 mg/dL(16.0%) 743}

ofje

Table 3. Anthropometric measurements of participants

Placebo Onion extract
Variables . After 10 . After 10
Baseline Baseline
weeks weeks

66.6+34 67.3+£3.5
245108 24.8+09

Weight (kg) ~ 67.0+£3.7" 66.7+35
BMI” (kg/m?) 24.6+08 24.6+0.8

})Values are mean =+ SE.
YBML Body mass index.
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Table 4. Effect of onion extract supplementation on serum levels of biochemical markers

Placebo (n=27)

Onion extract (n=27)

Variables
antables Baseline After 10 weeks Baseline After 10 weeks
Total cholesterol (mg/dL) 2135+4.8" 210.2+6.0 226.7+4.6 206.8+3.6™
LDL-cholesterol (mg/dL) 138.9+46 130.7+6.6 151.6+5.0 127.1+4.1"
HDL-cholesterol (mg/dL) 478+2.1 50.1+24 465+2.0 50.2+2.1
Triglycerides (mg/dL) 134.1+96 1385+11.9 142.9+11.8 148.1+11.8
NG 37+02 35+0.3 4.0+0.3 34+02"
GOT” (1IU/L) 351421 328420 36.8+1.8 32.3+1.8
GPT? (IU/L) 36.6+3.8 33.8+2.8 36.5+3.2 329+3.0
YValues are mean+SE.
P Al (atherogenic index)= (total cholesterol—HDL-cholesterol)/ HDL-cholesterol.
YGOT: Glutamate oxaloacetate transaminase.
YGPT: Glutamate pyruvate transaminase.
"p<0.05, “p<0.01: significantly different between before and after by paired r-test.
20
Placebo 260
O Onion extracts 240 Onion extracts
10 WO
220 | Onion extracts
3 Placebo e N
o | | m\ﬁ? | jN_P ' — E’ 200 Placebo e,
2 180
10 k7
I fw
?
20 = 140 — Group |
* T 040 Group I
30 o 100
T-CHO LDL-CHO HDL-CHO TG Al
(ma/dL) (maldL) (mg/dL) (mg/dL) 0123456 78 9101112131415161718192021

Fig. 2. Changes of serum lipid levels and Al between before
and after 10 week onion extract supplementation. Values are
mean+SE. Al (atherogenic index)= (total cholesterol —HDL-cho—
lesterol)/ HDL-cholesterol. 'p<0.05, “p<0.01: significantly differ—
ent in differences between before and after serum lipid levels of
10 week placebo— and onion extracts—intake respectively by paired
t-test.
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ZY2EE, FAAYW, GOT, GPT £5& 43525 434
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ol 29l 2po]E Holx| ekt (Fig. 2). A, =477+ 5
¢t 7} 289 83 F FY 229 HIE Fig. 30 AAS}
Ao FIAFE2ES WA AHS group [9] A SHFEE
AAT TAY 8 F SEEHEL2 235.4t4.9 mg/dLol
A 2164+42 mg/dLE °F 19 mg/dL A% 7Adgon,
HerE A 717 Fetole 206.3+£69 mg/dLol A 210.9+9.6
mg/dLE °F 4 mg/dL 7}kl %’4“2‘—& wA AdHs
group 9] 7% fIkF A7 5 4 FZd2=HE
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Fig. 3. Changes of serum total cholesterol during the inter-
vention period. WO: wash-out period.
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Table 5. Tolerance and compliance of onion extract intake
Variables Items N (%)
Regular 18 (66.7)
Regularity of onion extract intake Normal 8(29.6)
Irregular 1(3.7)
Yes 3(11.1)
Change of appetite None 23 (85.2)
Others 1(@3.7)
No changes 24 (83.9)
Change of meal amount Increase 3311
I will stop 2(7.4)
i . S I will quit after my health is recovered 2(7.4)
Plan for onion extract intakes I will keep 15 (55.6)
I don’t know 8 (29.6)
ol E FuFEEE JHSHA Fuldr AES 53 A4 FEE AAVIZ S AL FE, WAAE, FEHY] T
2 F7E AAEF AT aF3E 7T & dS FHoloh e BA-$FE Hud Alle itk &8 275 F4
B AFoM AHEE FuFEE 150 mLe %3k oF 300 g(15 =Ygl GOT, GPT7F AF 717 Sk w3l glo] Aa4
Mol EFshe EFO R At A dF 7hegt ol T2 FAHYeH TE, A F A4S FHE55E B
o kA B A s ofghe] AAF 24 S FElA 1A g At AT A B AFoA AR R FEES
g3 A5 ngdst 345 7|E ¢ ﬁl%% Al ALghth 1771574 AFozZA AAs] &3t vlnd F3
2 AT 2T 1A 3 S%o] glo] ¢S A= FriE U

mEL
olN
%
o
1>
>
ﬁd
O
i3
O
HU
r-1m
rsi'
]
o
NG

dHel Ta4s oA 5_}13}%131 °FXH4 quercetm—o— H] &
8 flavonoid 29 A& 84S 7
T doE Ad
gix-l o2 105 Z_,] 30 mg quercetin% 3493l okup
29 AH= AAY 1&g~ BN
Eﬂ %, LDL 2 2HE, %ﬂﬂ#—;— foM0z 2ax

A grEEel FuAY
3

2
M= oA 85.2%7F 2182 wishrh flvkar
Qo 889%7}F AAtEe] Wabth gltka Skl
A dAke] thiite] Fut 25 HA AFE 4%
AVeFo] WskE] A oot Yt EE o] A &olut AA} 4
Wrhe 9L 77 P Ao WHEIG FF Ft
28 &0z A AQAd e 55.6%=
AHsHATL stglor, duFas 43S ASS A
& EFole 29 (74%)¢e] Tt st FuF=
AF el o vk vl F5g Ao g

B
£ og

E dAqE A9 1292 EE 5SS Ak 92y
2} 41 278 e g S FEEH %S 105770 44
A713L FaFEEo] 899 AAFES i 8HE
AYEA Hrkstden o 8 W8S aofstd o33 2
o B AFdAeE A 2 AlE - As - A% - FF
AL T3l FUFEES AXHoH, Axd FRFE
E 150 mL(1%3)9] F2 944 FHF2 A 1005 keal,
flavonoid 222 mg, quercetin 30 mg, 2] °]d-F4 1.5 g°| A
o AAY 1Y HEEFE GRS oS dige s

F3te] wash-out 717+ - 10573t FopF28 e A4S
194 1% AFHst=% stlom v 15349 wash-out 713t

£ T 1030 A58 sSel A st gt
25 A4FATFS 89 F Fd2HE] 87%(p<0.01), LDL
%aﬂﬁeﬂéol 16.0%(p<0.01), &% 2 821527} 15%(p<0.05)
#olHow gastgont F4AY, HOL 2a2HSe &
o9 WS HolA gk Ak e B F el
(LDL 226, 5973825, 4%, HDL 242
wE AR Fo29) Aol wol Btk P

=

= -

E A g &85 AR, At 1’41—%:" %Ur—r
= e}

==

Z}3]

N



I3z gl W3

WRHAGE FaADoA G 2HEES ANE U

Btk mebd QP oldel g3k AATHEA HAE

ol AR 572 ASAA JABAS oY L Ano) £

o] B Folvl, nAYZF L HAAAP AP} NES AD

AArane stz AYF it 4HA7 BRE w9

£ Q7R PUEEE HAE M dQskn £IEE

Y] AARARE A AY7)5A HFL2AY 7
SAE FlsHer

A 2
B ATE 2007d% A4ZARNN ABT G Fuig

FAIEe) Aoz ool el Axoln ofe] 7hAL
=gy,

A0
o

. South Korean Ministry of Health and Social Affairs. 2008.
2008 national health and nutrition survey: overview.
Ministry of Health and Welfare, Seoul, Korea. p 272-275.

. National Cholesterol Education Program Expert Panel.
2002. Third Report of the National Cholesterol Education
Program (NCEP) Expert Panel on detection, evaluation, and
treatment of high blood cholesterol in adults (adult treat-
ment panel III) final report. Circulation 106: 3143-3421.

. Ra KS, Suh HJ, Chung SH, Son JY. 1997. Antioxidant ac—
tivity of solvent extract from onion skin. Korean J Food
Sci Technol 29: 595-600.

. Knekt P, Jarvinen R, Reunanen A, Maatela J. 1996. Flav—
onoid intake and coronary mortality in Finland: a cohort
study. BMJ 312: 478-481.

. Geleijnse JM, Launer L], Van der Kuip DA, Hofman A,
Witteman JC. 2002. Inverse association of tea and flavonoid
intakes with incident myocardial infarction: the Rotterdam
study. Am J Cilin Nutr 75 830-886.

. Sesso HD, Gaziano JM, Buring JE, Hennekens CH. 1999.
Coffee and tea intake and the risk of myocardial infarction.
Am J Epidemiol 149: 162-167.

. Arts IC, Hollman PC. 2005. Polyphenols and disease risk
in epidemiologic studies. Am J Clin Nutr 81: S317-S325.

. Erdman JW Jr, Balentine D, Arab L, Beecher G, Dwyer JT,
Folts J, Harnly J, Hollman P, Keen CL, Mazza G, Messina
M, Scalbert A, Vita J, Williamson G, Burrowes J. 2007.
Flavonoids and heart health: proceedings of the ILSI North
America Flavonoids Workshop, Washington, DC, USA. J
Nutr 137: S718-S737.

. Formica JV, Regelson W. 1995. Review of the biology of

quercetin and related bioflavonoids. Food Chem Toxicol 33:

1061-1080.

Odbayar TO, Badamhand D, Kimura T, Takashi Y, Tsushida

T, Ide T. 2006. Comparative studies of some phenolic com-

pounds (quercetin, rutin, and ferulic acid) affecting hepatic

fatty acid synthesis in mice. J Agric Food Chem 54: 8261-

8265.

Kamada C, da Silva EL, Ohnishi-Kameyama M, Moon JH,

Terao J. 2005. Attenuation of lipid peroxidation and hyper—

lipidemia by quercetin glucoside in the aorta of high choles-

terol fed rabbit. Free Radic Res 39: 185-194.

Igarashi K, Ohmuma M. 1995. Effects of isorhamnetin,

rhamnetin, and quercetin on the concentrations of choles-

10.

11.

12.

i

o

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

2.

26.

27.

28.

29.

(>
I,
]

)

ol
ol
k[)‘l
i)

1789

terol and lipoperoxide in the serum and liver and on the
blood and liver antioxidative enzyme activities of rats.
Biosci Biotechnol Biochem 59: 595-601.

Duarte J, Perez-Palencia R, Vargas F, Ocete MA, Perez-
Vizcaino F, Zarzuelo A, Tamargo ]J. 2001. Antihypertensive
effects of the flavonoid quercetin in spontaneously hyper—
tensive rats. Br J Pharmacol 133: 117-124.

Ramos FA, Takaishi Y, Shirotori M, Kawaguchi Y, Tsu-
chiya K, Shibata H, Higuti T, Tadokoro T, Takeuchi M.
2006. Antibacterial and antioxidant activities of quercetin
oxidation products from yellow onion (A/ium cepa) skin.
J Agric Food Chem 54: 3551-3557.

Hung H. 2007. Dietary quercetin inhibits proliferation of
lung carcinoma cells. Forum Nutr 60: 146-157.

Azuma K, Minami Y, Ippoushi K, Terao J. 2007. Lowering
effects of onion intake on oxidative stress biomarkers in
streptozotocin-induced diabetic rats. J Clin Biochem Nutr
40: 131-140.

Juzwiak S, Wojcicki J, Mokrzycki K, Marchlewicz M,
Biatecka M, Wenda-Rézewicka L, Gawronska-Szklarz B,
Drozdzik M. 2005. Effect of quercetin on experimental hy-
perlipidemia and atherosclerosis in rabbits. Pharmacol Rep
57 604-609.

Williamson G, Manach C. 2005. Bioavailability and bio-
efficacy of polyphenols in humans. II. Review of 93 inter—
vention studies. Am J Clin Nutr 81: S243-S255.

Hertog MGL, Hollman PCH, Putte B. 1993. Content of po—
tentially anticarcinogenic flavonoids of tea infusions, wines,
and fruit juices. J Agric Food Chem 41: 1242-1246.
Lee KH, Kim YH, Park EJ, Cho SR. 2008. Study on dietary
habit and effect of onion powder supplementation on serum
lipid levels in early diagnosed hyperlipidemic patients. J
Korean Soc Food Sci Nutr 37: 561-570.

Hwang KH, Jung LH, Cho NC, Yoo YK, Park PS, Noh YH,
Seo HS, Noh I0. 2003. The effects of concentrated onion
juice in a body composition, serum electrolytes and lipid
levels on hyperlipidemia. Korean J Food & Nutr 16: 36-45.
Nam KH, Baik HW, Choi TY, Yoon SG, Park SW, Joung
HJ. 2007. Effects of ethanol extract of onion on the lipid
profiles in patients with hypercholesterolemia. Korean J
Nutr 40: 242-243.

Woo HS, Aan BJ, Bae JH, Kum S, Choi H], Han HS, Choi
C. 2003. Effect of biology active fractions from onion on
physiological activity and lipid metabolism. J Korean Soc
Food Sci Nutr 32: 119-123.

Sheo HJ, Jung DL. 1997. The effect of onion juice on serum
lipid levels in rats. J Korean Soc Food Sci Nutr 26:.
1164-1172.

Cai Q, Rahn RO, Zhang R. 1997. Dietary flavonoids, querce-
tin, luteolin and genistein, reduce oxidative DNA damage
and lipid peroxidation and quench free radicals. Cancer Lett
119: 99-107.

Duthie SJ, Collins AR, Duthie GG, Dobson VL. 1997. Quer—
cetin and myricetin protect against hydrogen peroxide-in—
duced DNA damage (strand breaks and oxidized pyr-
imidines) in human lymphocytes. Mutat Res 393: 223-231.
Noroozi M, Angerson W], Lean ME. 1998, Effects of fla-
vonoids and vitamin C on oxidative DNA damage to human
lymphocytes. Am J Clin Nutr 67: 1210-1218.

Eastwood MA, Hamilton D. 1968. Studies on the adsorption
of bile salts to non-absorbed components of diet. Biochim
Biophys Acta 152: 165-173.

Kritchevsky D, Story JA. 1974. Binding of bile salts in vitro
by nonnutritive fiber. J Nutr 104: 458-462.

(2010 9€ 6¥ AHF5 20109 10¥€ 229 A=)



