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Effect of Onion Consumption on Cardiovascular Disease in Human
Intervention Studies: A Literature Review
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Abstract

Onion (Allium cepa L.) production in Korea has increased gradually over the past 15 years, placing second
in food consumption survey with 20.6 g daily intake in 2006. Onions, used as an ingredient in many dishes
and accepted by almost all traditions and cultures, have been reported to have a range of health benefits which
include anticarcinogenic, antiasthmatic, antibiotic, and antioxidative effects. These effects may be attributable
to a powerful flavonoid pigment-containing compounds, such as quercetin and alk(en)yl cysteine sulphoxides
(ACSOs). Although antiplatelet and antithrombotic activities of onion have been confirmed by many of in vitro
or animal studies, only a few human intervention studies have been examined. The majority of human studies
identified that onion improves some cardiovascular markers such as lipid profile and platelet coagulant. With
regard to antioxidative effects, somewhat positive effects are confirmed through strengthening the resistance
of oxidative DNA damage in lymphocyte and urine, while most studies failed to find inhibitory effects on LDL
oxidation. The discrepancies among studies might be ascribed to producing area, processing methods of onion,
dosage, subject characteristics, study duration, and measurement methods. In this review, we focused on the
preventive effect of cardiovascular disease through onion consumption in human intervention studies.
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Fig. 1. Beneficial health compounds in onion.
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Fig. 2. Generation of the major flavour groups in onion (ref. 6).
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Table 1. Summary of intervention studies showing a lipid profile improvement effects of onion

S Biomarkers significantly affected
Onion preparations Dpse per day.and Subjects profiles — g Y - Ref
intake duration Positive Negative
Alcohol extract 200 mL (500 g onion) T-CHL" = 220 mg/dL (N=18) TG | T-CHL 50
8 weeks
Onion concentrate 100 mL TG =250 mg/dL T-CHL (15%) | 49
12 weeks T-CHL= 241 mg/dL (N=17) TG (31.2%) |
LDL-CHL? (8.7%) |
Powder onion powder 10 g T-CHL= 240 mg/dL (N=14)  T-CHL | GOT? 47
(= 22 mg Q”, 300 g onion) LDL-CHL | GPT”
12 weeks AP
TG 1
Juice juice of 50 g onion alimentary hyperlipemia T-CHL | 48
one week induced by feeding 100 g butter

in healthy subjects (N=10)

T)T*CHLS total cholesterol. 2TG: triglyceride. YLDL-CHL: low density lipoprotein cholesterol. Q: quercetin.
AL atherogenic index. 9GOT: glutamic oxaloacetic transaminase. "GPT: glutamic pyruvic transaminase.

Aot S7HE Ao yEhd A7 Aol 3lot AR 3t vk
A FAAY FE9 B8 Nam 5(60) 92EH o] Aelzt ratd F QIS AARE HE Sl
I A2 Az 9 (placebo)well BIs) FutE A F

RESE L n;*a}g%r:}i 51_31_3]—93:2\'—'1], Hwang 5 (49) ;y_}é%; oal ;E;iﬁr 2 wi_gﬂ 28 w4 wg
o AFANE U3} 5FY Fol 47 T Sl 7 . L}‘;} AR
132+26.8 mg/dLoﬂ/\i /}j-r] < 153.3i40.5 mg/dLEZ 23| ¢ T v A e T

FolAo2 45e Aow dehton oo uste) A T S AL Y ANLAS AAR Sl TA4D

’9“ olo

gAAle} A8 Ao J_;qzsaﬂﬁ:,L B =AY 7 T ol Big vl glom o] AT Agd Bt

R

272.1 mg/dLSt TFHAFAZ B § 200 mg/dLR T} 5 Bordia §(48)2 AAHOR Hol¥ 2XWFE FID
< F=T du3 vk Sk o] Eﬁf} Ane 9 A1=1 A7 Aol Al F9ES dFd Bt FHEE 2 29
Hlwa] 2 ) Lee 5479 AFolME AT A= A 242 Sl Ao #gste FEH A B glo] Ak
Hho] 1324268 me/dLE Soe Wb =24 7hx &3} g FuAZtH BB G EAdo] FUIE AT Bast

A gto

Ve o2 Ao A= 2651 +889 ma/dL(49), 1763+704 AT
J

mg/dLGOR AH o2 w7l Fute) A A N FRHFLS FRAAHD FASGLP Kalus §652)
F397F JEd Aoz Alg o waha] ofnie] o A7 = S B oA AES A dAANA FFIRS
A2 A mTE Bolsty] 98 tda Ao Yol o 5AIZE & P} G HAJo] sl FvtEAe

Q9|Ho g BrH uAPZEL Gl B oju gz EVF FASATa Huskidnh ek a sk Sxjel Al St
Ad ET7} ol Hol GEAo] ol U7} A et 2P 24 Aes dFY T 35T Mayer 5(53)¢]
Aoz A8 H™ o= in vitro A8S B3 Srivastava(sl) ATAME Jefzol vls) svtEIYET} 4T A
o] AFME BE 75_] uh gloh © 2 veht 3 #de oo Faasrt el

kul M= Q% 2 Y 2HE, SAAY A§) ox ey 220 g FukE AT dAANA dFd s FE
Zu) 76‘5}1]—1‘(47)9} LDL-Z%) 28 2(47,49)¢] A3} &3} 3 AFGLHIAME 4 3, EEELB2e} 1 9] g
2 Byd A3 E oy oy AHd wE A Exo u A B AFANAM Fo Al eyt YehA gk
S e BAs FEEE G 8E 9 2 Al A4 U, AT NS Yo R 70 gol A FuhE AFY B
z274 Foll wet e v FEE HY F doER o] THT ATGHAME 238 EFEAL B29] w27t 7t
e 443 71F == der 22 Ao g Agdn A g Aog RuHt) ole g Aute e AREe A7 Uid
A= Hwang 5499 AN €5 Foae ™) $38 A FFSHE P A, AR Az PE 2 3F L FF
of 473 FFT A T S =EH S0l FAY 58% A 713t & R A9 2319 AolellM 719ddE ALR HolH
= AR o, 322% e =713 7,39. Ve oH £-3] Janssen 5(54)7} Srivastava(55)9] AFolA= N
125 Foll= tidabe] 705%7F gk WA 29.5%00 A= 50 B4V Sl A3 AHES dFeE seng
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Table 2. Summary of intervention studies showing an antithrombosis effects of onion

Dose per day and

Biomarkers significantly affected

Onion preparations . . Subjects profiles Ref
prep intake duration ) P Positive Negative
Raw onion 70 g raw onion Danish healthy women TXB2 1 55
one week (N=5)
Juice juice of 50 g onion alimentary hyperlipemia fibrinogen | 48
one week induced by feeding 100 g coagulation time 1
butter in healthy subjects fibrinolytic activity 1
(N=10)
Onion-olive-oil onion capsule formulation apparently healthy subjects stickiness of platelets | 52

maceration capsule only once
formulation

Powder
one week

Onion-olive—oil four capsules of onion
maceration capsule one week
formulation

220 g onion (114 mg Q") healthy volunteers (N=18)

arterial hypertension
patients (N=24)

plasma viscosity |
haematocrit |

platelet 54
aggregation

TXB2 production

other hemostatic
variables

diastolic pressure 53
platelet &
erytherocyte
aggregation,

plasma viscosity

haematocrit |

1 . 3
'Q: quercetin.

i AN 2 dd &3io Ayt JehA @& Ao
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Table 3. Summary of intervention studies concerning an onion consumption and antioxidative activity

Dose per day and

Onion preparations . .
prep intake duration

Biomarkers significantly affected

Subjects profiles Ref

Positive Negative

500 g of fried onions
(150 mg QA") one day

Fried onions

200 g fried onions
one day

Fried onions

Fried onions 225 g fried onions

healthy male (N=3)

healthy non-obese
normocholesterolaemic
female (N=6)

healthy volunteers

protective effect 60
against LDL oxidation

lymphocyte DNA

damage | urinary

ag malondialdehyde
urinary 63
8-hydroxy-2'-

deoxyguanosine |

total antioxidant LDL oxidation

one day (N=5) activity of plasma 1 59
Cooked onions cooked onion slices 260&2‘?60 female subjects (N=0 gzgeieiiti?];ig;
g/day (67.6~93.6 mg QE”) . 62
oxidation
one week
Fried onions+olive 76.3 or 110.4 mg Q¥4 stable type 2 diabetic oxidative lymphocytic Endonuclease III
oil+herb tea 2 weeks patients (N=10) DNA damage | TEAC(trolox 64
(+/ tomato ketchup) equivalent antioxidant
capacity)
Onion cake+ 91.1 mg Q/d healthy human subjects oxidative DNA
black tea 2 weeks (N=36) damage plasma 61

150 g onion cake (89.7 mg Q)+
300 mL cup of black tea (1.4 mg Q)

F2-isoprostane
oxidized LDL

DQA: quercetin aglycone. IQE: quercetin equivalent. 9Q: quercetin.

28 4
27 4

26 §

""
254+ " N I
44 " BTN
23 } :

22 4
21

20

19 T T T T T T T 1
0 30 60 90 120 150 180 210 240

Time of sampling (min)
Fig. 3. Changes in H202 induced DNA damage in leukocytes

measured by comet assay before and after single con-
sumption of freeze-dried onion powder.

2 aste Ao Z IRIHATHES)(Fig. 3). 99 75
T8 = o &3 HH= LDL AFstE AAlst= A2 <
282 o1 R3le Aoz Holn o] FAMdo] Tz
FAstAdo] o v (66) LDLE T+ HDLO EA4)3}7) o &
° 2 AlRHTh o] A G AS Felste] AAES 39
S+ McAnlis 5(59)9] A7l A4 LDL¥} VLDLel= HAE o]

golEz) gke whd HDLoA ¢RwS v 23 o2 gula
3 A HAEoe] g Aog JFE 4 Jduh. 2HY
¥ DNA €£4(64)3 = T 8-hydroxy-2'-deoxygu-
anosine(63), 84 Fd2+35(59) 4 Al FAAQ &a37}
Uetgen 2 ¢fute] g4ksl Ao s o g £}

o O_lt

B FHoIE FEAG olo] AAMFAATANA F3t
o FEAS AFHL GRAA &5 P4 oo] BYTAe
29, 54 2 A871%) hF FHATE As) Pl A
o A% L P8 wvel Y@ 71E FAATE FYS
of ANSIA STk Fohel HBuA A AN Eve
HEEd AAFAATIN BF 2U2HBH FHA
As e Faw S A L R 89 BY 51 982
Eol AU 53 g KR olF 8F A4 ¥
7} o} A FEA o] vrobzl BRI Al oF 300 gof
S8 Ak 127 oY AFE W) EAH Ao Amd
= FHEE Pohel AR, AR AR W, FEEE AR
F @ A7 FA 717 B AN A4 2 e
F 4Y 279 Fol7}t Ase] IFE F AoE ARHDE
ool g YA 71 L Bel7t WaY o wly
9l b LDL A48 olAlols R 40w gahe 23
£ 70 uoly ot AAde] ez A5y ke
S04 718 Zow Azt deE dutel Faks)
E3E AR RSy nrke P45 AIE WA
e BT ERAL B4 AE A8 L 908 B 43
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