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Effects of Onion Peel Extracts on Blood Circulation
in Male Smokers
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Abstract

A controlled and double blinded trial was performed to evaluate the effects of OPE supplementation on blood
circulation in healthy male smokers. The study population consisted of 92 healthy male smokers aged 44.4+7.8
years. The supplement group (n=49) received OPE containing 100 mg quercetin/day for 10 weeks, while the
control group (n=43) received placebo powders. The prothrombin time and activated partial thromboplastin time
increased significantly after OPE consumption, indicating the attenuated blood clot formation by OPE. In
conclusion, these results indicate that the daily consumption of OPE (containing 100 mg quercetin) for 10 weeks
exerts significant health benefits through the modulation of physiological functions including the blood

circulation in male smokers.
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53] AL 18, aAEFH T 3 ol s do)
= 3t T8 Rl A TN FHAs) AAHES =
AA7IE Aoz &R AT®). T4 A UZH, diksiet
&, 08 7t AdER Aty Z T A2 2250] A
ol FHEHA dane $FES AsA gt 3 U
Ao AT s AstE X8k, A% 59 dHE 5
ANA g A5S rtgL o2 oy Rgs 34 =
hH9). =5 A AE A3t Ao BhEg wEA & A%
o] RS FUMAIF O ZA Fallo otd3FS H XA HTKQ).
Hwang 5102 A7 21 32 FAAblA 2 v Fa#
o Hlgte] AZHF oul5o] Hase] Je AS Hilst
931, Barua 5(11)9] A7olAE FAAY Ao =FA|
71 A= YA E 9] NO synthetased] FAE7} 7HA 5
I FAd g WHAE 715A3 7 Sl o3 A=
FEE B4 9ste] NO synthetase EAEE ZHAAA
AT Bast gt 131‘/} ol¥l Y& EF3taL
A Fejvete] ko] FAEo] 47.7%, A7t FAEol

1406 ZAHAGD). FAE RO Tl A5 1998
Aol 66.3%, 2001d 60.9%, 2005Lﬂ 51.6%, 2007 45.0%,
20083 47.7% =2 2008 F-80] 200739l B3| 3+ A
A2 AT BAAeE gasT S ATl o

A3 =& FAES Ve ATHQ2). =3 FAL A3
= 7o) 20089 AL 27 @A} 1914, A=A} 2664 2 2001
W ZAL Al EREY] 9 200 ZRE, gxbe] - 200 Fukl

AT wmste] A7 ol FHE Hol
g3 ol Aol Hg WA Utka
AW The BAH a5 o3 B3
GULA AR WYAY) DA 2ol Ao, o
Awo] WSl FEANRE 7] Wol dlgeiete 2
14 2988 2T 4REV Wb Fa 52 9l

‘?l E B7l2¢ 2 ZY9E 57 22 ELAlg}%Z\E%o] 23}
p=i

A At o nay 0% %}if\lﬁﬂD}E A7 Aol

Sk g wjegto 2 Q| HARE A Zr|EEA HHs] A}
£ o] gkom(13), X A%s & Fakstas(14)8 ot
%ﬁ;@:#(m) dAstad(16), ABAA A3 ax

(17), =AW l(18), FL2-&(16) T v A2 &
A 71%5E 7L e Ao = Yrelx] &Hhe] T dig
#Aol nxHI Ut ol ot A & 75
&ute] sk AE F quercetin, quercitrin, rutin % fla-
vonoidAd] M9} 338 33521 allyl propyl disulfide 2
diallyl disulfide®l] ¢J3F Ao & H 315 Qt}H(18). Flavonoids

g ggna av 1791
o] Aed Hge Ad FEdAM FdHE EAsE
aglycone == B3 AT widA de) 5 F+23F EA0
wel Z47F e Aog g A ow(13), 53] -2 uEtet

7o FoJo A AFE-EH+= yellow onione flavonoids %
quercetin®] ko] ’B 23] =TH19). Lee 5(20) 1A=
AAE g oz g AFAFANA FarrFe AHH (25 mg
quercetin) 2 %H]ir:ﬂ I} LDLEdZHE°] fFode
= Z:}——/‘\_‘a‘]__] = _1|4 §]_ ] = ﬂ_,];ﬂ =4 7]—/\6]—% y__,_o}
e de Whalley 5(21)¢] A7-ollA = Al a4
A Zo A2l g quercetine] LDL] AFshE A sjA|ZThal st
Atk =3 Verma 5(22)2 doAe FHolAl BFAZ
2% quercetin 2]©]7} 7, 12-dimethylbenzo(a)-anthracene
3} N-nitrosomethyl urea® =9 FHS A 7] Ao
2 BRuFEAY 1 9elx Kim(23)0] 43t FEE e
S5 o] gl+ quercetind] &F2Fg-o] 9l =
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e

My 2 s FAshs

AFZE 784 (onion peel extract(OPE) capsule)9 4137}
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o ok A4 AT 49 IRB(Institutional Review Board)ell
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o
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impedance Analyzer, Biospace,
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ASHE o]&3te] A AT 242 (Body Mass Index, BMI=
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|2 (MCV), 3 4 a—? U—é“ﬁi%k(MCH) Jﬂﬁ Z
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%—'}(MPV) aeﬂ% ;—qﬁﬂ:ﬁ H]
(HCT)& SH4staTh %*—1% Flow cell 7} H| & A2}t
= WA Flow cytometry &2

o to Mr ot By Y

Sysmex AHTokyo, Japan)®] XE-2100 ZH](Full Auto
Complete Blood Cell Count Instrument)& o] 83l =43}
At F 3 Z2¥5E(TIBO), Ex3} 3 2354 (UIBC)2
gl zFEA7] BS-220(Full Auto chemistry Analyzer
Mindray Bio—Medical Electronics Co., Shenzhen, China)<-
R8s ZR s,

EN X2 2o

HAEA A x B v A 2 ob FEAFH A O
BAEY] dAE AHASIAT AT BHL FA EFH
& Fste] £4& fal -70°CollA Bt Y
<31 71 F A8 F8Y whE ARkE & e 22F
ol A %<2 activated Partial Thromboplastin Time(aPTT)
T 210 g9 wkE AIZHE YolRE & Prothrombin Time
(PT)& =2~ DIAGNOSTICA STAGO A 2FS Al&314

Siemens AFHBerlin, Germany)2] STA/R-evolution FH 2
=438t

SHAz|

2E A59 g = SPSS(Statistical Package for the
Social Science, New York, USA) version 17.0 ZTZ 135
olgeted FAAY oAtk HERAIE FH hAE
HAFES Chi-squared test(x*—test) S o]-&3te] Blx o} Wl
3}95103% OPER & fHis AA A7 $9
F2]43-& Paired t-testZ AS3I T WSS
+ Pearson’s correlation coefficient$] r Al
Uﬂ] = X739 2= Hd(mean) AT L
o2 p<0.05 FENA

N E4

OPER &3 e 24ze] o I
Al, 424+82MZ HA tdAEe] F AL 4.4i7.8*ﬂ
AT Table 1). 7129 FHE ‘Brol 7} 8 Als 7
Z 7t A I ETANA 72.1%, OPEZR &l A 735% =
74 @ka, SgEe ‘AEGE ool YUpETAN
90%, OPE & Tl M= 100%E thF2S 2R s5tgch ¢

L Qe ETol e A, AEF, FA A F 0] 86.0%,
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Table 1. General characteristics of participants
Variables Ite N ) 2
aria ms
Placebo (N=43) OPE" (N=49) X
A 42.4+827 461+7.1
ge .
Average: 44.4+7.8 years
Alone 3(7.0) 4(8.2)
. Married couple 2 (4.7) 6(12.2)
Shape of family Married couple with children 31(72.1) 36 (73.5) sl

Married couple with children and parents 7(16.3) 3(6.1)
. Middle and high school 4(9.3) 0(0.0) .
Educational status ¢ )10 39 (90.7) 49 (100.0) 21
Salesman, services 1(2.3) 2(4.1)
Occupation Professional job, self manager, office worker 37 (86.0) 46 (93.9) 3.600
Others 5(11.6) 1(2.0)
<100 2(4.7) 0(0.0)
101~200 4(9.3) 3(6.1)
Income 201~300 16 (37.2) 13 (26.5)
(10" won/month) 301~400 10 (23.3) 15 (30.6) 6.737
401 ~500 6 (14.0) 5(10.2)
501< 5(11.6) 13 (26.5)
Total 43 (100.0) 49 (100.0)
Not good 6 (14.0) 3(6.1)
Perceived current So-s0 24 (55.8) 35 (71.4)
health status Good 11 (25.6) 10 (20.4) 3.053
Very good 2(4.7) 1(2.0)
Total 43 (100.0) 49 (100.0)

YOPE group: onion peel extracts capsule supplemented group.

Values are mean=+SE. 4
*p<0.05; Significantly different before and after by Xx’—test.

Qe 2 el 2’5 Y e 42 2.3%, 11.6% S UER
o, OPERETAXE A2, A&7, Fgae] s ol
9BI9%=Z JA] & zvlo}m‘v} 1=+ *%1% AR E
Tl A E 201~3009kL’0] 37.2% = 714 Bgton theo
2 301~4007H)’0] 233% & ¥ H&S x}AE g vk
OPER & - A& 301 ~400HL’ 0] 30.6% = 714 Bk,
201 ~3005+-9’ 2 5017k o)A o] Z+7t 265%F A5k
AerlET R OPERET] 3 & ¢ HolA ozt =&
Ao 2 Yepst). ERlo] xztsle 473 dHlol sl ‘H5 o]
7t ek sl E 55.8%, OPE &l e 71.4% =
T o EROA 7 =9k, g7 242 256%, 20.4% =
502 £& H&S A3 Aale] A7l tigk 927}
w3 =4 e Ao 2 Yy

Z0l U ST
w AP g FA e £AG A3 Table 29
o E9 717 b TAAE 20~204'F 10~19

247} 319% 2 71 & Hl&S XY, 30 ©]
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297) 31)°(58.1%), ‘30~397] 31'(18.6%), 10~197H34’(163‘V)
10705 B19F(4.7%), ‘4071 T o] (2.3%) o2 el
H, OPER &A= 20~29719'(59.2%), 10~197HJ4
(18.4%), 30~3971 30’ (14.3%), ‘4071 3] ©]*(6.1%), ‘107 =
v 9 (2.0%) =22 YEhY F FolA 25 3HF ‘20~2970
o'e] gl E 9= Hgo] 7HE B2 ASE YERTh
sl A9 e Uag e sl
A 05~09 mg'e] 512%E 7FF &%, S22 05mg
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F7NAE 05 mg Plvro] 388%=E 7+ =%kaL, 05~0.9
mg’e] 32.7%, ‘1.0 mg ©]4F o] 286% £ & YElton 1
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Table 2. Smoking and alcohol intake habit of participants
Variabl It N (o) :
riables ems
ana s Placebo (N-43) OPE” (N=49) X
<10 years 4(9.3) 0(0.0)
. . 10~19 years 15 (34.9) 13 (26.5)
Smoking period 20~29 years 15 (34.9) 23 (46.9) 6189
>30 years 9(20.9) 13 (26.5)
<10 2(4.7) 1(2.0)
10~19 7(16.3) 9(18.4)
Cigarettes a day 20~29 25 (58.1) 29 (59.2) 1.562
30~39 8(18.6) 7(14.3)
>40 1(2.3) 3(6.1)
<0.5 mg 16 (37.2) 19 (38.8)
Nicotine amount 05~09 mg 22 (51.2) 16 (32.7) 5.098
>1.0 mg 5(11.6) 14 (28.6)
Almost not 4(9.3) 4(8.2)
Aleohol intake 1 bottle of beer or half of soju/l time 10 (23.3) 11 (22.4)
frequenc 2 bottles of beer or 1 bottle of soju/<3 times 14 (32.6) 27 (55.1) 6.716
a y 2 bottles of beer or 1 bottle of soju/>3 times 15 (34.9) 7(14.3)
Total 43 (100.0) 49 (100.0)
YOPE group: onion peel extracts capsule group.
Table 3. Changes of anthropometric measurement before and after the intervention
) Placebo (N=43) OPE" (N=49)
Variables
Week 0 Week 10 Week 0 Week 10
Height (cm) 172.140.8” 170.8+0.8
Body weight (kg) 73.7+1.3 732+1.3 723+15 727+14
Body fat (%4) 247+0.7 24.0+0.7 23.2+0.8 23.3+0.8
BMI” (kg/m?) 249+04 247+04 24.7+0.4 249+0.4
Waist circumference (cm) 89.3+0.9 88.1+1.07 80.4+1.0 79.9+0.9
YOPE group: onion peel extracts capsule group. Values are mean=+SE.
YBMI: body mass index.
"p<0.05, "p<0.01: Significantly different before and after by paired ¢test.
A% 54 Wshe Table 39] e} Ak Solst ol HoUMSISIA| x| E S
T 289 AL e 1721 cm, OPERET 170.8 FrZedl(Hb)e] B5E 130 g/dLE 7|F02 T T
em@om, B2 A AFE ANUET BT ke, OPEAE A 25 P5Eolgov], 4712 AF e #o5Q
T 723 kg, AAGES AFHET 24.7%, OPEH & HslE gltH(Table 4). 48 TRBC) &, M T(WBC) <,
232%$31, BMI 9] feFl&<, OPER & 247F 249, 9 87 P44 FMCH), 387 £X Z(RDW), 84
2A7 kg/m'E F T BT FAF W90l Atk AAYE, o BX Z(PDW)AME w37t 2 105712 A& F ol
BMI 7 AxNM= F 2 1ol e A5 A $9 F917 o3 §-9]29l ol Holx ekgtt).
o Aol A Y aeu At A9 F OPEZAIAN S 328

R Awo] golxH
o] o]ggo] ol HB
HrrEw, oy FHelEE e BR
2 A A 3
7} old Y EUE A5
cmZ OPEF<E°] 80.4 cm

=]
=]

07 s THp<0.05). ol Yok
Z} Aol OPER &Rt} s Ed7
Hoz HTh

-

F Z utEIZYEHc)X 7} 93 o2 Z7Hp<0.001)
HhH B3 A dA4 F=(MCHCO)ZF freld o=z 7
2%E BHYom(p<0.001), A3 SF(platelet count)=
OPER <&, Y AET F 18 EFoA foFes i
SFATHP<0.0D). & & A% =(TBO)T &x3 3 2% 5
(UIBC) 3 T 5 EFdA fFodoez F713 Aoz
YERSTH(p<0.01, p<0.001).
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Table 4. Changes of serum biochemical values before and after the intervention

Placebo (N=43) OPE" (N=49)

Week 0 Week 10 Week 0 Week 10

Hb (g/dL)” 15.9+0.27 15.8+0.2 15.8+0.1 15.9+0.1
Het (%) 46.7+0.4 465+0.4 46.2+0.4 472404

RBC (10°/uL) 5.140.0 5.08+0.0 5.01+0.0 5.03+0.0

WBC (10°/uL) 71403 7.42+0.3 73+0.3 71403
C (10%uL) 260.7+7.4 248.0+7.3" 2745+72 262.3+6.8"
MCV (fL) 91.1+05 91.7+05" 92.2+0.4 93.8+0.4™

MCH (pg) 31.0+0.2 31.0+0.2 31.6+0.2 31.6+0.1
MCHC (g/dL) 34.1+0.1 339+0.1 34.2+0.1 33.7+0.1"

RDW (%) 12.8+0.1 12.9+0.1 12.7+0.1 12.7+0.1

PDW (fL) 127403 12.9+0.3 12.9+0.3 12.840.3

MPV (fL) 10.6+0.1 10.8+£0.1" 10.7+0.1 10.6£0.1
TIBC (ug/dL) 294.2+4.6 342.8+86™ 305.0£6.6 3441456
UIBC (ng/dL) 165.3+3.3 214.0+10.0" 168.9+6.3 201.6+9.0”

})OPE group: onion peel extracts capsule group.
?Values are mean+SE.

YHb: hemoglobin, Hct: hematocrit, RBC: red blood cell, WBC: white blood cell, MCV: mean corpuscular volume, MCH: mean corpus—
cular hemoglobin, MCHC: mean corpuscular hemoglobin concentration, RDW: red blood distribution width, PDW: platelet dis-
tribution width, MPV: mean platelet volume, TIBC: total iron binding capacity, UIBC: unsaturated iron binding capacity.

"p<0.05, “p<0.01, ""p<0.001; Significantly different by paired #-test.
14 ok ok Table 5. Correlation coefficients between anthropometric
’g 12 4 measurement and blood coagulation parameters
< 1 2)
g 10 - PT aPTT
£ 5 r p r p
-_% 6 | B pefore Current weight -0.132  0.210 0.033 0.758
g - BMI -0.321 0.002 -0.052 0.625
R after Body fat (%) -0.375 0.000 -0.130 0.215
? o Waist circumferences (cm) -0.318 0.002 -0.070 0.509
& 0 A . X 'I)PTZ prothrombin time.
YaPTT: activated partial thromboplastin time.
Placebo OPE
50 - N
* %k 375101]}‘;] /H_'q < IO_I‘Oﬂ z -ﬂ;ﬂ—g—i %7]'?:]'%
40 B A (p<0.01).
% 30
3 307 ST R|Ee} BEEl 2017k Apaby
E mhefore
a 20 A mafter PTS BMI(r=-0.321, p<0.01), A A %(r=-0.375, p<
10 4 0.001), =9 (r=-0.318, p<0.01)} FolF A <2 AuH
AE B R, A %, S EH I} ESFE PTo]
O - T 1 L
FoHgoz AZ=H= ASEZ YEH T (Table 5). W
Placebo OPE

Fig. 1. Changes of PT and aPTT before and after of inter-
vention study. “p<0.01, ““p<0.001; Significantly different by
paired f-test, significantly different by Student f-test between
placebo and OPE group.

thrombin time(PT)3} activated partial thromboplastin
time(@PTT)& 435t oH, 9% OPERE A3 ©WE
PT# aPTTS &A3 A3+ Fig. 194 B v} 2o

TAAT A ZF Fo PTLS 125%, 12722 F F+ 9
zkol7F Ao, 10573719 43 F OPEF g0l A 13.0%
2 Fo8tA F7Fs I tHp<0.001). aPTT«] 35 AFHE
Tl A= A3 A 382x0|Rey AFH F 10500 = 37.6%
Z fAste Aol & v, OPEREFoANA= H4H A

aPTTol A= BML AAW %, =8¢ S AAAAS
Hole A el S ¥ F939 484 YeElYR &
ig=y
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