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SUMMARY

Foods have long built up their products with vitamins and other nutrients to enhance their
benefits. Progress in nutrition science and food manufacturing a removing the industry
toward designing foods to promote optimal health and wellness as well as prevent the
onset of chronic disease. This trend has brought the supplements often called nutraceuticals
and stimulated producing functional food. According to some market surveys, the global
market of these functional foods has been up to 117 Billion $ (2010) being in the United
states, the largest market segment, followed by Europe and Japan. Even if functional foods
are in their nascent state, holding only a few percentage of the total food supply, they are
growing rapidly with an annular growth rate of 6.6%, thus functional foods industry will
show a leveraging growth as long as health-conscious consumers are demanding for
various products. Today, primary agriculture was exposed to competition based mainly on
price and quality. Product differentiation is very important factor for a successful
competition in food industry. This trend impacted to make high wvaluable product in a
unique way. Functional food processing brought from crops had to present scientifically
data regarding material origin (involving intake safety), standard processing condition and
validation of biological marker compound. For these reason onion peel, known having
biological ingredients such as quercetin and flavonoids, was used to process a high value
added function product. The objective of this study was to set standard processing
condition of onion peel extracts (OPEs), and also to develope functional food having body

fat reducing effect from OPEs.

A. Development and quality characteristics of OPEs

1. Changes of qucercetin contents during processing of OPEs

o The processing of OPEs was tripled and the qucercetin was evaluated processing step,
respectively, to establish to the standard manufacture of OPEs. The contents of quercetin
were of 18.64 mg/g (in onion peel), 1.27 mg/g (after extracting and filtering) and 291.10
mg/g (in final powder product). The results were shown that the content of quercetin as a

biomarker compound was maintained following the processing.

2. Stability at temperature and UV explosion of qucercetin contents during
processing of OPEs

o The degradation of quercetin in aqueous preparations with DMSO when exposed to
UV-light, three different temperatures (30C, 50°C, 70C) was studied for 72 hrs. The
results indicated quercetin degradation in OPEs according to time of exposure of UV-rays
used. Losses of quercetin within 72 hrs were 254.44mg/g (89.9%). 30°C and 50°C exposure

had a similar ranges (264.187273.27 mg/g) of the quercetin contents before the exposure

_10_



but 45°C exposure was 92.8 % (252.03 mg/g) for quercetin degradation in OPEs.

3. Assessment of hygienical and chemical risk
o Coliform bacteria test, residual pesticides (Diazinon and 58 other) and mercury did not
detected but 3 heavy metals (Pb, As, Cd) were found within ranges of 0.1170.12 mg/kg,
0.7870.87 mg/kg and 0.0170.02 mg/kg respectively.

4, Changes of total phenols, flavonoids and quercetin contents as biomarker
compound in onion peel extracts (OPEs) during storages (180 days).

o The OPE were processed (n=3) with pilot scale and the levels of total phenols,
flavonoids and quercetin in OPEs were measured during 180 days, shown in ranges of
598.577626.73 mg/g and 211.737233.64 mg/g, respectively. Total phenols had a consistent
rages during 120 days but the contents was decreased after 150 days (25C: 678.007731.87
mg/g, 35C: 682.627737.21 mg/g, 45C: 680.327731.01 mg/g). However, flavonoids was steady
ranges during storages (25C: 388.777413.89 mg/g, 35C: 39241741193 mg/g, 45T:
395.397418.24 mg/g). Quercetin as a marker compound of OPEs, was in the ranges of
258.217292.12 mg/g (at 257T), 255.867300.99 mg/g (at 35°C) and 270.207288.59 mg/g (at 4
5C) respectively. From these results, this study was predict shelf-life of OPEs. Total
phenols, flavonoids and quercetin as nutrition values were used to estimate shelf-life with
Arrhenius equation. The estimated shelf-life were 367 days, 4,967 days and 316 days

respectively.

5. Research on perception of health functional foods and preference of desired OPEs
o Questionnaires were distributed to the 582 adults (34.2% male, 65.8% female) living in
the Gyeongnam province. The major information sources on biological effects of onion were
TV/radio (37.1%), followed by from people around (32.8%), internet (11.0%) in that order.
Reducing cholesterol effect was the most important factor in terms of perception and
concern on biological function of onion. Over 72% of subjects had experience of taking the
processed onion products, and among all types of the onion products, onion juice (53.5%)
was eaten most frequently. The most considerate factor for processing onion peel derived
functional foods was taste & odor (30.2%), the convenience of taking (28.5%) and nutrition
value(26.8%) in that order.

6. OPEs application products (Yanggaeng, cookie, jelly and drink)

o Yanggaengs (AY) added with onion peel extract (OPE) were made and stored in retort
pouching film bags at 25°C. Comparing with control Yanggaengs (CY;without OPE),
physicochemical characteristics including proximate composition, total acidity, pH, water
activity, color value and texture profile, and microbiological analysis, the contents of total
phenol, total flavonoid and quercetin, and sensory evaluation were evaluated during 100

days of storage. The pH of all products (AY and CY) increased, whereas the total acidity
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and water activity (Aw) of those decreased with storage times. The lightness (L value) in
color value and the hardness in texturometer were higher in CY than AY, and the values
of those in all products increased with storage days. Viable cell counts in all products
were detected in below 5 CFU/g and coliform group were not detected during the storage
of 80 days but the cell counts (3.05%10° CFU/g) of AY were founded at 100 days. The
contents of total phenol, total flavonoids and quercetin were higher in AY than CY during
storage times, and the level of total flavonoids and quercetin in AY were retained 85.9%
and 70.6% of product at 0 day, respectively, after 100 days of storage. In sensory
evaluation, color value in AY was higher than CY at 0 day of storage, and the values
decreased without significantly during storage times, whereas the values of taste, texture
and overall acceptance were no significant in between AY and CY, and decreased with
significantly during storage (p<0.001). However, the effect of adding onion peel extract in
AY appeared until 20 day of storage with high score (over 8.80) in sensory evaluation and
lightness and AE in color difference meter, and was maintained its quality during the

storage of 100 days.

o Cookie (AC) added with onion peel extract (OPE) were made and stored in OPP
(oriented polypropylene) film bags at 25°C. Physicochemical characteristics including
proximate composition, total acidity, pH, water activity, color value and texture profile, and
microbiological analysis, the contents of total phenol, total flavonoid and quercetin, and
sensory evaluation were evaluated during 120 days of storage. The pH and Aw of AC
increased, whereas the total acidity decreased with storage times. Viable cell counts in AC
were detected in below 5 CFU/g and coliform group were not detected during the storage
of 120 days. The contents of total flavonoids in AC were retained 78.6% after 100 days of
storage but the level of quercetin in AC had a consistent range (1.2971.35mg/g) during
storage. The lightness (L value) and yellowness in color value were increased but the
hardness in texturometer were decreased with storage days. In sensory evaluation, overall

acceptance had a 6 point over during storages (120 days).

o Jelly (A]) added with onion peel extract (OPE) were stored in retort pouching film bags
at 25°C. Physicochemical characteristics including proximate composition, total acidity, pH,
water activity, color value and texture profile, and microbiological analysis, the contents of
total phenol, total flavonoid and quercetin, and sensory evaluation were evaluated during
30 days of storage. The pH and Aw of AJ increased, whereas the total acidity decreased
with storage times. Viable cell counts in AJ] were detected in below 5 CFU/g during 20
days but control jelly (without OPEs) wes detected in 10°CFU/g at 10 days. Coliform
group in control jelly were detected at 30 days but AJ were not shown it. The contents of
total phenol, total flavonoids and quercetin in AJ] were retained 819, 93% and 84% of

product at O day, respectively, after 30 days of storage. The hardness, adhesiveness,
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springiness in texturometer and The color values (lightness, yellowness and redness) were
decreased but cohesiveness were increased with storage days. In sensory evaluation, the
values (odor, color, texture and overall acceptance) were decreased during storage, overall

acceptance of AJ had a 6 point over during 20 days.

o Drink (AD) added with onion peel extract (OPE) were stored in retort pouching film
bags at 25°C, 35°C and 45°C respectively. Physicochemical characteristics including
proximate composition, total acidity, pH, color wvalue and microbiological analysis, the
contents of total phenol, total flavonoid and quercetin, and sensory evaluation were
evaluated during 150 days of storage. The pH of AD in all temp. increased, whereas the
total acidity decreased with storage times. Viable cell counts in AD were detected in below
5 CFU/g and coliform group in all samples was not detected during 150 days. The
contents of total phenol, total flavonoids and quercetin in AD were 0.93mg/g, 0.25mg/g and
0.17mg/g respectively. From changes of total flavonoids and quercetin in AD during 150
days, this study was predict shelf-life of AD by a using Arrhenius equation. The
estimated shelf-life were 30 days and 50 days respectively.

B. Antiobesity effects of OPEs in high fat-fed rats

o The aim of the present study was to examine the effect of quercetin-rich OPEs on
anti—differentiation in 3T3-L1 preadipocytes and the antiobesity in high-fat fed rats. We
found that lipid accumulations and TG contents in 3T3-L1 cells were markedly suppressed
by OPEs. The mRNA levels of activating protein (AP2) were down-regulated and those of
carnitine palmitoyl transferase-1 a (CPT-la) and fatty acid binding protein 4 (FABP4)
were up-regulated by 75 and 100 lg/ml OPEs. Body weight, retroperitoneal and mesenteric
fat weights of SD rats were significantly lower in the 8 week high fat (HF) diet + 0.72%
OPEs group than in the HF group. Peroxisome proliferator-activated receptor (PPAR)c
mRNA levels were down-regulated in the epididymal fat of OPE than those of control and
HF, and significant down-regulation of CCAAT/enhancer binding protein (C/EBP)a mRNA
levels in OPE was also observed than the control. The mRNA levels of CPT-la and
uncoupling protein-1 (UCP-1) were up-regulated by the OPE, while those of fatty acid
synthase (FAS) and acetyl-CoA carboxylase (ACC) were down-regulated in HF and OPE
groups compared to control group. These results suggest that quercentin—enriched OPEs
may have antiobesity effects by suppressing preadipocyte differentiation and inhibiting

adipogenesis.

C. Effects of OPEs intakes onbody composition in overweight and obese adults

o This study investigated the effects of 12-week’s intake of quercetin contained in onion

peel extracts on variations of weight loss, body composition, resting metabolicrate (RMR),
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blood lipids and blood glucose levels in over weight and obese adults with BMI> 23. The
study was designed as a randomized, double blind study in which 72 subjects had
participated. The test group was administered with a capsule of 180 mg onion peel
extracts, containing 50 mg of quercetin twice a day, where as the placebo group was
administered with a capsule containing 180 mg of lactose mixed formulation twice a day.
After the intake of onion peel extracts for 12 weeks, the difference in anthropometric data
showed significant reductions of body weight, BMI, waist circumference, hip circumference,
thigh circumference and triceps skin fold thickness (TSF) in the OPE group(p<0.05). After
the intake of onion peel extracts for 12 weeks, the variation in body composition showed
significant reduction of total body fat (kg) as measured by Bio electrical Impedance
Analysis (BIA) and also showed significant differences of arm fat and percent age of total
body fat (PBF) as measured by Dual X-ray Absorptometry (DXA) in the OPE group. On
the other hand, there were no changes of body composition in the placebo group. The
RMR was significantly increased in both group. It also increased significantly in the out
comes after corrections with body weight and free fat mass. Respiratory quotient (RQ)
showed significant increase in the OPE group. The blood glucose was increased, whereas
the blood leptin was decreased significantly in both groups. The level of triglyceride
showed significant increase in the placebo group, but the OPE group had no significant
difference. In this study, it was observed that 12-week’s supplementary in take of onion
peel extracts having quercetin as a marker substance had effect on weight loss and BMI
reduction, and body fat reduction, as well as on change in RMR in over weight and obese
adults.
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. ABAsH AE FUY A3EY

o H+ 1y 3} Algle] mEo} A5FF FHORE AujAte] AGo] e AFE A BAe] wfS-
ZobA AL k. olH g FAle= AT FuiEe 7R 40 o] o AH|AITolA AdAE,
W (well-being) F7 5= &3 = 8

Aol &
of Fuj= ofofxHA ARl stE el AEF AFS oasta

o AlAl 147154 A% A4 Nutrtion Business Journal(2012)2] ztgzeof] w2 20101 Al
ARG R oF 30149 EE U752 F Aol F8H L ojgg e 2006 2,3329 &
TrEOIA 20106 oF 30149 &2 A 66%%] 4SS 7IFstar Jdokar sk oleld A%
FolA 53] sFH/EAH1L7%)7F 7HE Ewskew, 1 vty gEobw g 7H11.6%), =
(11.4%) =22 YESTH60).

o AA AR7ISA AE AFe nF NGy dES
Hol= T=(8% e 7hAl e} '%Ml MR EG=re] &
o) ZrtE ARIEAEY AR 38 duE goz Oy

I AGEH AA A7 AEAE R (200672010) (9 WeE)

x| x| 20079 | 20083 | 20004 20104 HHE
o= 87,199 97,399 105,939 110,626 117117 77
NaE 65,750 71,203 76.306 77.056 78912 4.7
o 37303 37,066 38,309 39,551 42,169 3.1
FLtct 5,846 6,354 6,838 7,149 7631 6.9
&= 9,770 10,920 12,144 13,340 15,033 1.4
7|Et OFAJo} 10,325 11,236 12114 13,160 14,725 93
CEEE] 6,069 6,921 7,931 8,442 9420 1.6
SF/FANE 4,487 5,144 5,788 6,117 6,755 10.8
SN 4,042 4819 5,669 5,781 6,291 1.7
&= 1268 1432 1,601 1,677 1,809 93
0pmaj7t 1,107 1218 1326 1403 1524 83
g7

233,166 263,711 273,966 284,303 301,386 6.6

=2 Nutrtion business journal, NBJ's Global supplement & Nutrition
industry report, USA (2012) (61)

o AABAYT(WHOYE AAHCZ 164 o4 49 F 169 Wol AAFo|xw A4d 49
e wiwel Aoz wwsta gom 54 ol ool F Holw 2000 ol HAF HOE
Basn Yrh20059 71F). EWF 201590] HEW 49 F oF 239 W sAFelm v 7
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=
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=
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10.6

415
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29.1
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33,735
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£9.6

9,184
10,211
13,126
13,507
14,066
4.1

A AlAHe]l 7191 =+ o}, phytochemicals, 50t ©]

[e)
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AN (F D) | BAAF(E) [BIAGD| BAF(E)
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=
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v Edl=7F dERYEA HEEARl AARstA AAE T 7eA AFLEA Gl YET
(60).

o = AR7ITAAF] AAEAA d3s B SAAFS 536999 os M
o] 40%E AAste] A3 A w2 4SS Hoy I FEE 11| o)F AEHHo=w
e Aor AEAY. A oo /MEAAY  16%(2324919), wlEd - F71E
129%(1,74791 ), Z=2ulo] 282~ 5% (80491 4), 2ol 4% (628919) AlF ¢o = YEYT
A A M2 7154 955 AR IEJAAY AFCddad 29% S7h3 Zzujo]
QE 2 AFEUH] 55% F7he] T3 A= e THE3).

A1z 4,820 4)
z

R

=2
n{ﬂ

(‘13. 12. 31. 715, =A:4 kA

Z AA(g4) SHE
%9 T8 (13/12
3 ‘4 ‘ 14 ‘ 14 )
9 98800 |'2Y  [m%200 |°°  [F9200 | %)
A 13,682 100 | 14,091 100 | 1480 100 5.2
1 = 7191 526 | 6431 60 | 5869 396 | 495
2 IEREE 14% 105 | 1807 128 | 2,34 157 | 286
3 e - =1 d 1561 114 | 166 117 | 1747 118 6.1
4 ko] o g A5 30 | 51 37 | %04 54| 52
5 oeha;oﬂ & 51 &1 19 | 68 12 | 286
FAGE 11,284 | 825 | 1,142 | 791 | 11372 | 767 21
1T
6| 7 }E”ﬁi}z o} 207 15| 40 31 | 54 37 23.0
TEE
7| =R 500 37 | 4 35 | 490 33| al4
o 1T 1T
8 4t =l 28 | 40 32 | 46 31 36
EEFTESEEE o
o | Saaelsie 1 | 1® 10| 308 21| 1281
0| HAEEA 24 16| 13 11| 186 13 224
=R
FAQ0EES 12743 | 931 | 12816 | 91.0 | 13363 | 902 13
11 | 71 E} EE 99 6.9 1.275 90 | 1457 9.8 14.3
o e EE Dﬂ"jﬂv A BE AE] HHEo] B%E P =gha, 3N A(22%), Ak
3H(21%), GdAE H5(7%) 2 & 1474 (6%) #AF o] ATH63).
ﬁ:ﬁf&m\
e AZ2.7%

7|E}7.7%

Hx| 2 A3 7% B 7l 24.8%

FUYLHE65%

O MEJNAE ARV AE 71 E A A 012:d/9 9, E A F o oFE ek A)
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0o %9l quercetin, quercitrin, rutin 59 flavonoidE o] Z33 i E24 AFLA= g &
4 AtH31). Flavonoide #Y, ok, AdFE H|E3 25 F7], By, AAo EXd=
Mg Eol sy, diphenylprogane(Ce—Cs—Co)S 7122 S92 benzene-y-pyrone =&
Zk= phenoldl st§tE9 FH o2 kst AE A 75S 7HA L ATH32). FAkstAl dE =
geoZd 2 24E dASATIE 2HE3)7F A= B oofdE A HEGBY) B AEE
o] A3t A(35), &Hlole] 2~ (36), FEAW|(3T), T X 74F FFFEH3R) 5o thds A
IS AYM SA4S A9 YEA &e o deld dn 3 5 SS9 A
ek 7@3}7\]74 S sH39, 4004 2ESH4l, 42)° BT = AeE dEA A= o
= ]S B
w

A
Ju)
=

Sz Ao FZ dAo KEAo
I A TR(33, 43). o] 3+ flavonoid= Aol A

ol tAe] A9 HE aRAdd Aow B
= eAHE EAt Al A DR Ade Al Fez s o, of
9AE AT Q= FRE A dne, ax 5o A AA AeRe S DAY 4
outh e AU 2% 0 gadsdel o e Aow A ATk, 45).

o o] F=E  gFFHo e flavonoidEE  quercetin 4 —glucoside,  quercetin
4" 7-diglycoside, quercetin 3,7-diglycoside, quercetin 3,4 ~ —diglycoside, quercetin aglycone,
isorhamnetin monoglycoside, kaempferol monoglycoside’} 2™ °F 80%7} quercetin
diglycoside, monoglycoside, quercetin aglycone® = =23t} (64). o] 7P HEE o = 0.01%
o] quercetine] ¢r=of flom A= Z——I—/Fi FHeo] mobA datg A= =5 A 65%
23}= quercetin®] % o] ATHA6, 47). T3 Aol HAKT = -yt 3
717 mkE Aol 5W3E flavonoid &0l ol 25765%2] querceting XSt H

14(48) Quercetin< alcohol, glacial acetic acidoll+= F oy Eol= A XX &%+
t}(46). Bang¥ Chool Ao A (49) = Uupg 2yt s

A 2| 2
& FETAA FEEE] 7P =3S B ofyg = ksl @48 By, 4
FET77F @ ko] F AW, A, FE2A2HES] sEAG g

A UEhve so® BuE JQTHB0). 3 Kwak 52 A7-(51)el A
e FEEAAE fAel g A kA A Ay Fgars a3 Felo] yEhY dd 3
AstA R A 0] o] & TheAol w9 Euhal sglow, dgd vlee FEEIA xanthin

=2

rr

o M
o H o
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Table 1. A2 AHTG(EAH, 27HF B2 1SAHAD A B 75 &4

AYAT 23 AxeE =324

1. A FAA #1E9 55 (ppm)

Cyhalathrin : 4.966, Endosulfan: 7.480,
Isoprothiolane: 0.952, Kresoxim-methyl: 0.683,
Pendimethalin: 1.865, Permethrin: 1.662,
Procymidone: 16.552, Trifluralin: 0.819

2. WA E A A A BAA AEH s o}

(ppm)

Cyhalothrin: 4.80, Endosulfan: 6.065,
Isoprothiolane: 0.460

Kresoxim-methyl: 0.640, Pendimethalin: 1.865,
Permethrin: 3.136, Procymidone: 10.892,
Trifluralin: 0.644

3. FAAA A7 2 FA FAA AEE AFEoF

(ppm)

Endosulfan: 2.702, Kresoxim-methyl: 0.379,
Procymidone:7.432, Trifluralin: 0.251

(E94H, Z2T, J-H‘_*RHE

ofmpEky
Filter press (OjatE=H| F=E, #4EH

Fig. 2. A& 3 /M4 A
1) AR W& SR AAFEE QuercetinFS L AF5¢ AAEZH

(1) Az * FAFEAFEE Ax
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AFE=9 Ax+ Figo 3% 22 : d
0.2%(w/v) 15AI A A (YEAL A, olst AlH Aol 2%(v/v) Hle= AlH - 132 dF02@8
0C, 24hr)ste], Axd FHAEB)e AU o2 473z vy Adedes ARls

)

A A 71(50°C, 10min, Mujigae Co., Ltd., Seoul, Korea)E AF-&3F 3 A4 A& +DW) =5

g 2o Aelsth @ Fdsras R AHA Aol FEE FASGF2F03% v/l
Azg FHRAL 687 T s A4 APTe BA 2o At @ B
% ARA AYFEE BT FEF] AxY FRAABL 220 BT F AHA A
Tob BQF zAoR A skt

o 7 AA A Te 22 dFUXB0C, 24hn) A g &
Astel 28-S AxsATHI 0L Z, 60%(v/v)E =
2

Ae daFAH(F)FE T4, FAE gk
7} citric acid(¢]3p2(F2), M=, =) & pHE 555 43 S, SFagde] dis] 1:15(w/v)

H &2 A st adk FEAHE5043C). 5 & 12k o260
FAdE FYAZIL 1715 °Brix7H#] 53kt & o AF
IIshin Ltd. Co. Ltd., Dongducheon, Korea)S o] &3t ¥ 54 A

gaksict,

—
=
(=
3

esh) 34 & F3dlo] 4
AAZ7](PVTFD 10R,
Ps

5
x5l 4P ARE A}

Onion peel

(&)

l

0.2%(w/v) Detergent washing
(DW)

l

1st Hot air drying (80°C, 10min)
(B)

l
l ! ! }

2nd DW Ultrasonicated washing 0.3% H;0, (v/v) and DW Blanching and DW (95~97°C, 2min)
©) (50°C, 10min) and DW (D) (E) (F)

\ \ \ |
|

2nd Hot: air drying (80°C, 24hr)

Extracts with 60% EtOH (v/v)

]

Vacuum freeze drying

Fig. 3. AIH A & dagd FE22A =

g

(2) ARLR mE FRAFEFEE E querceting F& £4

o FHHAETE AL
quercetin §+%S Table 2] E}l

=
i AxeHe BRI BFAA ARl

L
i
=
L 2

=2
2
I
L
o
=
o
=3
o
=
wn
e
=
S
fr
O
i
Y,
i)
fu pN



H 13AHA Aol o3k 12 FARFozmes dupgds 34 944 o4 2 AFE ok
AA7L BT, & APoA et o] 22 FARAS =1 .
AFEAZAE gl A dhEko] 71 we JS5A] AR

aE =

-
Q
c
@]
]
)
@
=
=]
o
rx

o Quercetin ¥F2 A=

Az & 95Tl A 2A12F&<E S W2bsll i ol & 7 %%— % 60% ethanolg_ /\}*‘10}04 50
mlZ F&3 FH 045 pm filter2 o33t A& Alg&Aqoz x8319 2 Hewlett Packard
1100 series HPLC system (Palo Alto, CA, USA)® FA3ldth 48 22 ZORBAX Cis
(4.6 x 150 mm, 5 um, XDB-Cys, Hewlett Packard, Co., Palo Alto, CA, USA)& A}-&3%xL
o] 5o 2= water:h% aceticacid:acetonitrile (40%: 30%: 30%), PDA detector (370 nm),

flow rate: 1.0 ml/min, injection volume: 20 ul$3tt.

ro

WRDY A Waaan g IR a0 ORED 18 D)

- X
0 i1 A
- Standard —>
800
00
00
00
o 2G3E3 b \
0-- P —_— -
e : 3 4 . L] . L] L
AT A W g0V 00 b OIOMIREG N Y B
o X
it B
- Sample —>»

o
"
-
-
2

Fig. 4. HPLCZ ©]&3F quercetin(Z% A) 2 UGG AFEEEB) A2vETH,

FAA 100 g& 123 MHA Ao AxB) & 374ge] FA4AFZ=E(ED)o] 55
, 22k A AA (O ANAM = 2.76g, 253 AZ+A 2 A A2 (D)ol A= 2.79g, 0.3% 43}
+AHA(E)l A= 3.33g, HIX7]+AIHA(F)= 1.66gs 22 539 th(xE 2). 128 2 23
GA A B BAH el vla] CxEl= 73.80%, DAl = 74.60%, EX = 89.04% % FA
= 4412% % F&o] iAo 53] dX7] AYE) = TtEAYR A 249 SR F
4o &=F0] &olstA oldlHeo]l Aol TS AA dojd Aow Algdy. vk 34
2 AYHE)S e Aol vl danlEo] A ol S E

oA/ 3oz OH- & HAAA EHI T2 %22 FZ &< hemicellulose®t lignine]
Aol S FEETr e, B AFol % lignin?} hemicellulose$} 22 &7 2o

24 AgA HtslrAZ2HE fEE delignification(22] 1)l 98t FHFE] F&

o
4 32

2
0_4

—UE?EOFOA?LOP)E-{}F)«H
J%—{Yoirré‘h
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Fo7k deg Ao ARd

o ZF AlHFAo wE AdazgAde] 7] TAE quercetin §HEHS BA ] oA 29575 mg/g, C
A2+ 325.32 mg/g, DA 329.33 mg/g, EX g7+ 321.48mg/g 2 FA 2 311.61 mg/gl=
AZEHJAHTable 2). 224 FEF8S 3 dF FE&4 Edo] AAH FAPgAFE=A
quercetin®] /o] FUlH o2 F7tE o= FuEnh APAFfolA S A RFE 23
A7 glo] Azd YA PAFEE] quercetind FS 101.28mg/gol et A=, B A
A 3] =& quercetin HS AAH T FAHA WE £xo TR dAdEY wEHI ®
slegos AAFAGE ALRET 72 FAlFge wE FEE9 & 9 quercetin
Ao 1A AFHA A=Y Zhzbe] 23 FAles A adAEE CHE T 81.22%, D
29 83.09%, EX T 96.84%, FA 2l 7 4651%=, Hatslpax e+ 24 A2 +E)7F 1%

7154 98 FAAEAFE SEFSGieldol 23] HHoR AT AT

Mo AN 2

S

(3) AR B FFRBIEA

o AFEF F 177FNA 68F 2 GC-ECDEAMo%, 60F2 GC-NPD® #4891, 375
HPLC-UVD=, 12%< HPLC-FLDZ #43lem™ 5352 Table 3 % 40 WeEtidet. ¢t
MAZEEE 50 goll acetonitrile 100 mlE 9< FT 327 (WiseTis® Homogenizer, Daihan
Scientific Co., Ltd., Seoul, Korea)oll4] 5000 rpmCe. & 3&7F #2353 Act oS 7Feto] 743t
% o HS sodium chloride 10715 go] E9o]2lE 150 mle] &4 9 nfE e 3 O1E
1 EEo] AT oF 1A% A A8t acetonitriled
=

= A= do]l geetonitrile= 10 mlE FH3tel #d =

o 2
>
b
iy
)
(@
M
X
ftlo
Rl
ot
>

5
Els
n-hexane 1 mlell A&sstdct. AA= vz FAFA7
Waters, Milford, MA, USA)9] Artcte] <A &3k A&
20% acetone¥f n-hexane 8 mlZ £&3lo] A3 AT
stk & 20% acetone® - n-hexane 1 mldl A|-83) 3}

Table 33 2t} HPLC #AAlE+= A7) acetonitrile 35 <Y
methylenechloride 2 milol Agastgde. AAl= nea] 24327 Sep-Pak®  (Florisil®
cartridge, Waters, Milford, MA, USA)2] Atttol] kA &8st A|5E 7}3to] Al g o] whar
o]} A 10% methanol 3+ methylenechloroide 8 mlE §%3te] HU3F Al F o] wqlt}, o]
| "AlFSe F acetonitrile 1mloll A&kl A @FEHom AFEet L FA 20

Table 49} 2t}

o M
J

o FMHARYE 74 ANTA W 177EY FREHALR] (FYHE AAAY, o
We o 4% T & BAY WS Table 5o UEA 7t AR THoRE A%
A PoEERIRY 3% % gl g9k A

¢} cyhalothirn, fluquinconazole % procymidone®] 7%
-Cyhalothrin® = ujell A Aba) 2 7F 5 w5 &4 G SUF 59 ss W
3 AHEH e wofo® FwgdTol i HESAH LstTmol 8 dFEAHE
A5 4 gy =gEol=A AFA o]t

o Cyhalothrin® £ oA 0.3770.68 mg/kgl & A&EHY #}43t 4248 ZAE) 2 4
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271 AYzAE)lA tha @2 HE Udetlidth. s cyhalothrin® &3 H738] 8752
05 mg/kgl =, AR HFdA F&HAAE 2HE AoY YE2ZHEH FF - F5(=601])
AL s nHeod AR ALsHT

o Fluquinconazole At} #lj, Qo] ¥ EntkE EHgol IH(whih), £%=, 38|, 7=, nhs, &
g, 3, gy, 23S FFES, A4, @7], AFEF, 2

Lo Abg¥ = A AlZ U fluquinconazole FHFEoFs] 72 0.2

AMe X7 A 2AE) A 2 2156 & v shaFe Yeha At
S 27387 ES 293 $9(0.3573.28 mg/kg)ol AEH AL

=
AHE AAEA], 20039 s oF R BA A AEuE L EE, 0], g
w7], BEvtE, a3(GaFiEd)), 5 3 W A, 5o

AL
ke
e
i)

t}. Procymidones 7} 3 4
(A g2ufe, 25T) 2 330€ (AW 2, 100)2 Raudo, & AFoA Iy
22 AFAFRAGS F3 vAZF AHZF(A)el Hls] 58.77761.37% (128.017133.67 mg/kg)
FANE FIFE 87 0.2 mg/kgel HE| =2

1) AxHAd mE procymidone HFEFe] AAIA Halo| A Az} EFAx(80T)
&3l procymidone AR INE Hastg oy 2 AFoA= dEEAQ EFAx A mE
= UERA] 2T Procymidone®l EYFF FiEs] 9 7bis] A3 Hale] wEW 2
stoll A Fitsle SE7F =8 A o

tt
ol

= & il 4
21 9 = RN EaEErt wES Bustdvh AHAAHE 3 procymidone®] A
s vy oy Fatgde] dREHe B s AFsty] fsA e 2319 A
Hapgol g Hds Almstor & Aol Fukel 7leAd A EetRolEdd e &
Zelol A F2AQ WItE MHAER TVedA v e g AHUHE ol
& Zojtt, R Ao 2dk AFUN S B3 d9gE FEEe ARs Azste dA7I
AYFE) A Fisefe]l Az A2 FF HEo] Hdoy AubARl FE=o] 50 o
of AAdol HoAHAEE ISt Al HA] A E o] &7 AR & M= 7HE A

skl
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Table 2. Yields of onion peel extract (OPE) and quercetin by washing methods

Washing methods”

B C D E F
Yield (%, w/w of 100g onion peel)? 3.74 2.76 2.79 3.33 1.65
R-OPE? 100 73.80 74.60 89.04 44.12
Quercetin (mg/g) 295.75+6.4397  325.31+7.75%  329.2242.43"  321.48+1.26°  311.61+2.91"
Total quercetin (TQ) ¥ 1105.51 897.88 918.55 1070.53 514.16
R-TQ” 100 81.22 83.09 96.84 46.51

URefer to the legend in Fig. 3.

Y Amount (g) of OPE obtained from washing treatment and processing (60% EtOH extract and freeze drying), respectively.
YR-OPE: Ratio of yield to yield of B.

YTotal quercetin: quercetinxamount of OPE.

YR-TQ: Ratio of TQ to TQ of B.

YValues are mean value+SD, n=3.

"Values with different superscripts within same row are significantly different by Duncan’s multiple range test (p<0.05).

_86_



Table 3. GC operation condition for residual pesticides analysis in onion peel extract

GC Agilent 7890A
Column DB-5 (30mx 0.25mm I.D., 0.25 ym )
Inlet Temperature: 250C, split mode (30:1) Temperature: 250°C, 1 ul splitless
GC-ECD GC-NPD
Detector . ) Temperature: 320C, Ha: 3.0 ml/min, Air: 60 ml/min
Temperature: 320°C , Make up (N2): 60 ml/min )
Make up (Nz): 10 ml/min
o 130°C (Imin hold) — 10C/min—220C — 5C/min — 240C — 110C (Imin hold) — 10C/min — 180C—5C/min — 220C—
ven
10°C/min — 300C (12 min hold) 10C/min — 300C (6 min hold)
Trifluralin, Flufenoxuron, Tetraconazole, Isoprothiolane”, Fenothiocarb, Flusilazole, Fenbuconazole, Pyraclofos, Mepronil,
Dichlofluanid, Probenazole, Fthalide, Iprodione”, Disulfoton, Pirimiphos—methyl, Methabenzthiazuron, Cadusafos, Napropamide,
Pyridaben, Cyfluthrin, Tolyfluanid, Tetradifon”, Indanofan, Esprocarb, Malathion®, Tebupirimfos, Fludioxonil®, Molinate,
Vinclozolin®, Azoxystrobin, Dithiopyr, Indoxacarb, Deltamethrin, Diazinon®, Myclobutanil, Triazophos®, Fenitrothio’/MEP,
Chlorfenapyr”, Dicofol”, Butachlor, Pyrimidifen, Dimethenamid, Tebufenpyrad, Pyrazophos®, Ftoxazole, Furathiocarb, Cyproconazole,
Kresoxim—methyl, Alachlor, Simeconazole, Fenarimol®, Folpet, Dimethoate”, Dichlorvos’/DDVP, EPN", Diniconazole, Methidathion",
Pesticid Fenpropathrin®, Prochloraz®, Nuarimol, Zoxamide, Etrimfos, Bitertanol, Pyriminobac-methyl, Profenofos, Cyprodinil’,
esticides

Paclobutrazol”, Tefluthrin, Fenamidone, Ofurace, Oxadiazon,
Cypermethrin®, Flucythrinate, Permethrin®, Chlorfluazuron, Captan,
Bromobutide, Endosulfan”, Penconazole, Cyhalothrin®, Propanil,
Fipronil, Piperophos, Halfenprox, Bifenthrin®, Lufenuron, Pyridalyl,
Mefenacet, Acrinathrin, Chlorothalonil”, Triflumuron, Flutolanil,
Tralomethrin, Difenoconazole, Anilofos, Triadimefon®, Thifluzamide,

Fenoxanil, Fenvalerate”, Procymidone” (69)

Azinphos-methyl, Phosphamidone®, Parathion’, Fosthiazate,
Edifenphos, Metconazole, Buprofezin, Pendimethalin”,
Phenthoate”/PAP, Chlorpyrifos®, Prothiofos, Chlorpyrifos—methyl’,
Thiazopyr, Phorate, Fenthion’/MPP, Ethoprophos’, Fenazaquin,
Terbufos”, Hexaconazole, Tolclofos—-methyl, Tebuconazole,
Iprovalicarb, Terbuthylazine, Phosalone, Metalaxyl, Dimepiperate,
Triflumizole®, Diphenamid (60)

“Residual pesticide item inspected in imported food by KFDA.
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Table 4. HPLC operation condition for residual pesticides analysis in onion peel extract

HPLC Agilent 1200 series
Column Zorbax Eclipse (25 cm, particle size 5 pm, Cig)
Injector Injection volumn : 10ul
HPLC-UVD HPLC-FLD
Detector
Wavelength: 254, 235 nm Excitation: 330 nm, Emission: 446 nm

H20/ACN 70/30, 1.0 mL/min (0-1min) — 60/40(1-7min) — 40/60(7-9min) — 30/70(11-15min) — 30/70(15-20min) — 20/80(20-22min)

Mobile ph
obrie phase — 15/85(22-30min) — 0/100(30-31min) — 0/100(30-38min) — 75/25(38-42min)

Pyributicarb, Ferimzone, Cyhalofop-butyl, Trifloxystrobin,
Fluacypyrim, Dimethylvinphos, Pyribenzoxim, Fenpyroximate,

Thiacloprid, Dimethomorph, Pencycuron, Boscalid, Pyraclostrobin,

Forchlofenuron, Chromafenozide, Imidacloprid, Quinoclamine, Oxamyl, Carbofuran®, Aldicarb, Thiodicarb, Isoprocarb,
Pesticides Cyazofamid, Clothianidin, Cymoxanil, Acetamiprid, Pirimicarb’, Ethiofencarb, Carbaryl, Fluquinconazole, Fenobucarb,
Metamifop, Teflubenzuron, Diflubenzuron, Diethofencarb, Thiamethoxam, Methomyl®, Methiocarb (12)

Mepanipyrim, Flumioxazin, Pyroquilon, Carbendazim, Tricyclazole,

Imibenconazole, Pyrimethanil, Pentoxazone, Pyriproxyfen,

Tebufenozide, Fluquinconazole™ (37)

“Residual pesticide item inspected in imported food by KFDA.
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Table 5. Pesticide residues of onion peel extracts (OPEs) by washing methods

(mg/kg)

Washing methods”

Pesticides

A B C D E F
Cyhalothrin 0.38+0.022" 0.50+0.04° 0.42+0.01° 0.67+0.20° 0.47+0.02" 0.37+0.02°
Fluguinconazole 0.35+0.01" 1.96+0.02¢ 1.8140.03¢ 2.08+0.01° 2.2340.03° 3.28+0.02°

Procymidone 217.81+£12.57*%

133.46+3.93" 128.47+£10.29° 133.67+21.71° 128.01+0.93"

131.52+7.05°

DSee the legend of Fig. 2.

Values are mean value+SD, n=3.

YValues with different superscripts within same row are significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 5. oA3g Aol & dagd FE22A4 =

(2) AdFfFAH ME FugAFZE D total phenol, total flavonoid, quercetin

% 2 quercetin® F& ¥4

o Quercetin®] #4& A7joA AF3 WHor HAAgste] BEAsTt. A3 Ay=
Fig. 69 Yet Atk Quercetin® 92 Hlof 744 2] 5+(F1) 311.05mg/g, 0.40g°] 1 %E&E
A7} (F2) 304.58mg/g, 0.66g2] F2E H7FH(F3) 312.23mg/g 2 0.48gFEE + 0.10g
4 A7) 21223me/e o2 et

200
800
700 -
600
500 -
400 -
300 -

200 - B Total phenol

100 - M Total flavonoid

B Quercetin

F1 F2 F3 F4

Fig. 6. o34 mE 4344 F=55¢ total phenol,

total flavonoid % quercetin & .

0 O HTHL BF FNHAAFEZEDL F8 47 FI 250%, F2 2.02%, F3 2.14% o
F4 096%= o #gAe wel FEF29 F&o] 37.07782.63%% st tHTable 6).
53l 4" H7belA w2 F5&°] dEuten dAl quercetin 25 " (Total
quercetin, TQ)¢] #&F&= thE Ag 7ol vl 1/3 FEo2 YA e

o Total phenol §r#e] #2412 Singeleton 59 WHS W3 Liu 59 WHoz 497
AFEE 01,2 DMSO (Dimethyl sulfoxide)el *¢] 200ppme] Al &g Ho] H == 3}o
Aol Abgstdth FHFS 05mLel A& 125 uLE £33 % Folin-Ciocalteu reagent
125uLE #H7Hmixing)3dle] 6&7F WXx3ggc). o St&-o] 7% sodium carbonate 1.25
mL B3 HF F97F 3 mlo] HEes FRTE 24 3 Fo 901 AolA WA sk
UV/visible spectrophotometer (Shimadzu, Serial No. A10934101307, Japan)® 760 nm®l
A FHEE AT olu F ZYdE 3 ES gallic acid(Sigma Co., USA)S 9]
&sto] A BN or By S St vk (Fig. 7).
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Table 6. Yields of onion peel extract (OPE) and quercetin by filtration

condition

Filtration condition"

F1 F2 F3 F4
Yield (%, w/w of 100g onion peel)” 2.59 2.02 2.14 0.96
R-OPE” 100 77.98 82.63 37.07
Quercetin (mg/g) 311.05+13.94% 304.58+1.25 312.23+£18.84 212.18+5.44
Total quercetin (TQ) ¥ 805.62 615.18 668.17 203.69
R-TQ” 100 76.36 82.94 25.28

URefer to the legend in Fig 5.

Y Amount (g) of OPE obtained from washing treatment and processing (60% EtOH extract and freeze drying), respectively.

YR-OPE: Ratio of yield to yield of B.

YTotal quercetin: quercetinxamount of OPE.

YR-TQ: Ratio of TQ to TQ of B.

YValues are mean value+SD, n=3.
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Fig. 7. Gallic acid®] ¥ =7 %A,

o oA Aol W& total phenol®] T2 Bl IA 2] 7-(F1) 685.21mg/g, 0.40g®] & 7}
T(F2) 775.3mg/g, 0.66g9 FxE H7HH(F3) 77848mg/g B 0.48g7txE + 0.10g Z4E A
7}F(F4) 660.75mg/g o2 YEFSTH(Fig. 6). F3 Aol A 7Hd =2 38 YEgdla &4
g 7S Fdoll A vloj3t A el qtol] Hlaf zhaste] vEud. dugd FEEE(E2, F3)2
oA FALS EIf dF 2AF S crude componets AAR 18 AAFANA total
phenol®] $HFZT7HE YERG T Al E o vk @48 A oM AATH F SHAY

gdde A5 =& olgfo] YENGIL, o]lE B st HAHolA AW SR total phenol?
o o

o Total flavonoid®] 41> 17752 %3 A (A F S FFRPAA, 2009)0] wep Attt &
WA-AF=E 01ge FHAst 90% ethanol 40mLE  7Fste] &3lgk 5 3,000 I‘pmoﬂ/\1 1023
HAAlEE stk A A Hskal HRES 80% ethanol® Bﬂ HhE &3 & d®F 100 mL
2 ALt 8dS AFgEgo=z sk AlFEY 05 mLE Al@ o FHshal ethanol 1.5 mL,
10% aluminum nitrate[A1(NO3)3 - 9H-O] 0.1 mL, 1 M potassium acetate (CH3COOK) 0.1 mL,
ST 28 mLE 7Fslo] Ao A 4083 WA & UV/visible spectrophotometer (Shimadzu,
Serial No. A10934101307, Tokyo, Japan)& AF&3te] 415 nmol A AT o|uf F EohH
0] == quercetin (Sigma Co., St Louis MO, USA)& o] &3] #Ae i3 Haad oz

S ok th(Fig. 8).
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Fig. 8. Quercetin 57 24,

o Total flavonoid®] 3$F=F2 w®]oj3Ax ] F+(F1) 336.10mg/g, 0.40ge] Fx2E FH7FHEF2)
310.00mg/g, 0.66g°] Fx=E H7I(F3) 320.93mg/g ¥ 048g7Tx=E + 0.10g A& M7+
(F4) 221.03mg/go.2 A=At (Fig. 6). 72+ A& Fol|4 Total flavonoid= total phenol®l
sk FAN &S o F1 49.05%, F2 39.98%, F3 41.23%, F4 33.45%% o] 3=jg]el] we} 7+
Aot Ao E YEST meba o3 FHF AR flavonoid Ao Aol YENG Aew 3
ISash=

oAFAe mE T FHEAN A F3 Aol SFuagd =
=9k o quercetin, total phenol 2 total flavonoid $F#Fo] 714 =4 eyt

e
Mz
=}
o
al
|
o
)
N

o_|>io

(3) AFTHd e FAHA F22T IFFIEY

o AFEEAe A7 HHoE ARE AAEste] EASATAT7E). A A o E Ao
wel ZHF%9F cypermethrin, procymidone, fluquinconazole, fenobucarb 4%°] &% ATt
(Table 7). A&9 4% FFEoFS oJu 4o wet vjojy Ao Hla|r Fistes A

o Ugtyth o] ¥ Y} FEFe FE&VITel A" 3T ZPEiOE(cypermethlrin
procymidone, fluquinconazole) 75k 3] &7|FE 243 FTo2 AW YT FFsof
3]-8& 7] cypermethrin(0.5 mg/kg), procymidone(0.2mg/kg), fluquinconazole(0.2 mg/kg) =
ARE 72 R AYGHE Vo r AFH AolngE g4 w3 AS e (=60w) it
A FAR T A AYTe] FE7E Wl vESEHY. Aol nE IAFsgAAR
e FERE D FGS EFHIE F4 AT s Held EHE Jehgloy A x4

o] g 9 dugd FEEEY F5&0 & AT vlE WoyAA adE FxE H
7hit F3A g 0% ofdgAdS HAAsHATh

ol el Yad EHY ApsEHRES e GRgAEYg AHTAHS EFEA(EYW
%:10-2013-0131740, 2013.10.31.)8 3t}



Table 7. ¥tz () FRgdFELLolN Had IFefdd

(mg/kg)
drior o 72z
F1 F2 F3 F4
Cypermethrin 8.31£0.43 6.32+0.61 3.01£0.08 1.51£0.06
Procymidone 177.30£0.52 165.06+1.18 121.82+0.80 57.17+0.13
Fluquinconazole 0.96+0.01 0.88+0.02 0.54%0.01 0.82+0.01
Fenobucarb 0.09+0.01 0.13£0.01 0.06+0.01 0.09+0.01

=]
.{,___Z\;']

s

(4) 93 T nE FAPE FEEL TF

0 TEEEAL EYedeA AT U wat Ay F fFRA2gEdzr EREEAR
=AsAr. T4 BAZA3 $(F1 56omg/kg, F2 617mg/kg, F3 10.15mg/kg, F4
13.77mg/kg) 2 7}=8(F4 1.22mg/kg)e] HAZ=F ATt (Table 8). #2ol AH$ oJap-gFAo u}z}
AAE = B UehbA kil A7 s4E Fall=4d 4% vasiA F3¢ Fie 14
BT =A UERAT dd AHAZFAg oldhe nHdHW fFalEd qrAolle kg
He 2 AdE o

Table 8. A¥}-FAd W Fugd FFEL T55 4
(mg/kg)
3} 2L A
Sk A" S
F1 F2 F3 F4
o <10.8ug/< 565+0.12” | 6.17+0.06 | 10.15+0.18 13.77+0.40
I= B < 3.0ug/d -3 - - 1.22+0.02
H| & < 150pg/Y - - _ _
T < 21pg/d - - - -
o = +
7325 (Cr o4 ) B ) B
)
AN ELE FAEAT A
U9 A
VBA%
o Faad AAEFTH MAGAETH L AT wE fFAEE AAKFE S 2 S
2= ZAAA 2L BEEag AT filter press(SHA LA E FFRE H7M0.66g T
E/plate mlL)) o5 AHgFdA FAEZY FaraHE  YER HbH s ok

procymidone?] #=3t HELS WAL Furt g2 FAikEe] dl&] #H7]3t Xﬁ*o*ﬂ‘: I} A of] A
AAstE 2] 9l weFe] A9 Axy e EYOoEZRHY 9o A% A2 F4

_‘
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Ak EF o] F3]7)e] FEolY, FA el tet Fure] EASA ] w] S ol
gEE ARRe #% we A37)5A0% AARE Y $AES nED A
o] BYAE()-GAP 9% 549l B AN AsE 9ust BEHolol T Ao A

SR

3 BESTAH 4T YAFAZ=REH FHHE FEE£LA

BN

(1) F4HAFEE A=

o & AdoA AMEE FagdE 2012d 879 FdA ol AAT NAlA Aled Fapgd
= Abgste] 1, 23 AlF A B/ TS qrAstete], & A Aol 5385 = (Method for

preparation of onion process residium extract having antioxidant and fibrinolysis, Korean

patent 10-1101189)% A x&FS ¢ Zo-dS Ak oldd s A= F
5o dag FE2% AR 2 &H9 & 5, HAH x2S WHEEUHEAY

(response surface methodolgy)S &3] HA 2712 %}
scales A& dAFolA dFAASH7] SeliAeE BTse8S destehe
n=g 7N 454 d) = FAFAH( &

AR2FIZ BEHTIS 2R

o WetA dbg AR ZRuA 2= ofg], Table 1164 A &
Ay Z2A(53] =9 5:10-2013-0131740, 2013.10.31.)¢1, & SAFHAA S E44(23]), 0.3%

kst 2 02% 1SAHA A9 3 s Tz dxd FaAES 60% F4
F=0B0T, 3A17H 3 F=Z NS filter press(0.66g2] TFZE/plate mD = o] 73k & 713553819
TAAEY FES ANRE ARSI

(2) F9gAe dUHE £ FEE

o YT AIEHE AFedgyed dAste] B & FeddS e Az,
Zode AIdTFHe o83 duld 2y FA47) (e Ealgx] SOX 416 Macro, S
R A G4 Gerhardt Vapodest 45s), 322 214 3|3}y, 42 somogyi¥, HEFZ
Al

Agslor AlgE AAES ¢ FEAY ZH=vl HEEF7]ICP-OES, Perkin-Elmer
OPTMA 4000 DV)& #4]3} %t}

4
1%
il
_ﬂ
>

i 6.87%, 2N 1.74%, 3% 7.38%, $LF 2.14% H YEF 479mg%h >

T (%) e (%) 32 (%) 43 (%) YEF (mg/100g)
6.87+0.02" 1.74+0.05 7.38%0.13 2.14+0.09 479.70
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FHPAFEETE At 245 Table 100 YGeEPH AT F 15659 A4te] HEH A
]

1% SFA7F 71.75%, PUFA 19.14% % MUFA 9.11% = AT}
Table 10. B+t 4ol o3 FFAAFE= AWAEA

Fatty acids Area(%)

C11:0 15.43

C12:0 472

C14:0 272

C15:0 0.86

C16:0 20.54

C18:0 6.35

C18:1 3.19

C18:2 14.22

C20:0 1.39

C18:3n3 1.49

C21:0 0.58

C22:0 9.19

C22:1n9 0.92

C20:4n6 3.43

C24:0 9.97
Saturated fatty acids (SFA) 71.75
Monounsaturated fatty acids (MUFA) 9.11
Polyunsaturatedfattyacids (PUFA) 19.14
0 BF3FAHNA Aoz Iy d FE=EU total phenol, total flavonoid % quercetnin
Mg A3E Table 116 YEldde &k Aol Aozl FagdF=E(ED)

L rlo Az

total phenol (778.48mg/g)¥} quercetin(312.23mg/g) $F#o] =4 yelykont Al (RE2)7
ZFol & oA (+20% W 9]) FFAA R ARl dAHAR vEhd Aoz dAdET)

Table 11. Estd Ao A Aozl Fupgd 2 F=FLH(OPE)2 total phenol, total flavonoid %
=]

quercetnin 43

Total phenol | Total flavonoids )
Samples Quercetin (mg/g)
(mg/g) (mg/g)
xEstEgelr A
681.67£1.63 372.00£0.00 286+4.48
o]zl OPE
1, 22k AgoA A
778.48+1.63 320.93+3.33 312.23+18.84
o]zl OPE
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of Ab&stth FFAFE=

T TaE)e Azt s =, °Eu+7§1‘ < 02%(w/v) 1ZMAA(YSA AFE, olst AlH
Al MA F FaEstA7(0.3%, v/v)E MFHA0.2%, v/iv)E 22k Al stAtk FAISH St
AEL d30x F A EE AN AU E S 58549 ¢ 99 s 10-2013-0131740).

13 45 stz 13 45

Fig 9. 95y 5454

(2) dFAA Al % EH ] pllot plant & dZZA(FFscale A4h)

o Azx= °U}@ AEFLA THEERBel YA FEES AXsATHIH

10(53] 5 =). 60/o(V/V) 249 B FA(F)TETA, T4 =) citric acid(o] g4k

W), AL, L%)i pHE 55% %4g the JUP{V‘OH ool 1:15(w/v) Hl& = 3A13HE 3t
ARk FEEATG0+3T). FF F 12 93607100 mesh) 4 S F3lo] Sy S el

rIo
J r
O.u

i 1715 °Brix7HA &8t 553 o %%é?ﬂiﬂ(P\/TFD 10R, Ishin Ltd. Co.

[e)
= =
Ltd., Dongducheon, Korea)Z ©]&3te] W& &
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- 66RF), UM (21RFY) = 2,839/ H1

L ol UM BadiE g A Asae SadiE Ade
ol Zlgold A AAsE Aol wgAstin Bt
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Y
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5) 71T AR (AAYA A FHFEFEE9 AL AT

BE 7)S5AAE A2 AN SE AZFS 95t AdaaA
Fe LE(30T, 50C, 700), pHE, 7, 10) 2 AN wFx

(1) pH(4, 7, 10)=F°l W& FAFAFSE AR E AAD FFas

<!

Ll
A

o AFOFEMAA A7V AF MEAARY Ve AHALRY Vexd A4 W oAs
of Alggde pH 4, 7 9 1002 =43 90% DMSO (Dimethyl sulfoxide, v/v)el 1mg/mL
SFoR whEol A T2A7HE5+2TC) w3 Zh7he] pHel =FAIRAT Ao 23N mF:E 4
HHAFEES 0, 24, 48, 72 (4 point) ¢ A5 E At FAARTZFS F4 830

o F¥HPAFEES Y, T8 ZE A8 Aol T2AREE 27 278.107292.84mg/g,
275.197278.10 mg/g, 270.157289.292] A E HLE YEFNATHTable 14).

Table 14. pHx==0o W& 444 FE5E2 quercetin =W 3} (mg/g)
A2k hr)
pH
0 24 48 72
4 277.26+8.71 292.84+4.54 288.66+4.45
7 278.10+£5.48 276.56x4.41 276.53x2.11 275.19£5.78
10 274.92+5.80 289.29+4 .85 270.15%4.75

T‘ —

AT+ F 7 2Hn=9)

(2) F=ES(XYA)d & YgAAFEES NFAHAE HAAE TF =X

(%]

A FOFEMIAA AATTAH AF MNEJALY VsAA AR Vlexd A Wl 9As
AlggANe DMSO Img/mLEHFo @ wr5ojA Fig. 117 o] #ED HA 15mLy &
o] 727 7F5 <k 2] A (UVC-254nm, G40T10, Sankyo ultraviolet. Co., Ltd.)oll =3 (A2 A
ZHEH 60cm)AI A TE Aol doll =Ed YFFAAFZES 0, 24, 48, 72 AZH4 point) &<
ARE AFAst] AMDFEFS A3
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Fig 11. 944 F2&82¢ Ao =&

Table 15. AF&] A =Zo] W& Adup7gd FEHE9 quercetin W 3}

(mg/g)
Ohr 24hr 48hr 72hr
283.01+6.96Y 284.24+10.84 267.97£8.06 254.44+£5.57

5 3+ F 8 2Hn=9)

100

B0 +

60

40 -

Retention rate(%:)

20

L= AZHhr)

Fig 12. Ae]d ==l & AR Wsts

0 A A x=Fe] e SRFAFEZELS = 48X 0] F 7FAste] 72X 7ol 89.9% = 7+ A
254.44 mg/g®l #*S YeEFH I tH(Fig. 12, Table 15). weba 7 2

FEE=S Ao A
AP mgel mE Ve 249 vt diFHEg AFAz 7o FedALE Al A
Atk A (e 2 EEAH87] Mol By )0 AEojor & Aow AlrE .

(3) €50 BE FRPARZEY AFHE ANY §F =7
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o Al&EEdL DMSOo Img/mLEHFo 2 TFEolA &% 30T (£27C), 50T (£2T), 70T (x27C)9l
B3t g AdFEELS 0, 24, 48, 72 A 7H4 point) B¢t A 8BS 2 F 3] AAHSTHS
A8 )

Table 16. =% W& Gupgad FZEUo] A FFdst (mg/g)
] ZF(hr)
<% ()
0 24 48 72
30 268.883+11.86 264.18+4.84 266.74+4.98
50 271.54+2.90" 273.27£5.25 268.77£7.02 269.35£4.78
70 277.01£5.12 266.04+3.14 252.03+£6.30

V5 9t + 3 59 2Hn=9)

100 |

80

60

40
——30°C

Retention rate(%)]

—§=—50°C
20

70°C

0 24 48 72
HAEA| ZHhr)

Fig 13. &=z w AAE A&

o ¥HPAFEEL 30T 50TColA 72475 264.187273.27 mg/g®l &= A3 ®bd
70Ce] A% 72712 A F 25203 mg/go = 0AlZtel] Ml 92.8%= 7FAdtStH(Table 16,
Fig 13). mebs AAEFEE2] A= 4§ d2fFsodAds b8l o Belew, =
o mFoAME 2FE7Ie] Aol tiFH A

6) A== ME JSHALEAAGASER) FAFAFE=9 AYH 7154 AL
¥ 3}

(1) A=l M FAPAFEEY FASTH
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o} (25TC: 678.007731.87 mg/g, 35TC:

“

Total phenol (mg/g)

800

600

400

200

B 25T
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B 45°C

&0 50 120 150 180

Storage time(days)

(2) A= &

Fig 14. A% &

FolEtty Wa

“

FRAPAFEEY EFRlE FF

FEe A 180
Coll Al 39539741824 mg/go2 Yelyty FopgdFEEo
oAl AR #e dUEhh Rl

Totoal flavonoids (mg/g)

g

g

200 4

100

W 25T
H35C

W 45°C

(3) AFLEEd g YRHAFEE]

o =L mE Gy
Z180¥  Eot

1] 30 &0 o0 120 150 180
Storage time(days)
Fig 15. A2xd g ZH o= W3}

AFEE

o AAE
25Tl A 258.217292.12

AA D A3
35Cel A 255.867300.99 mg/g,

mg/g,
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s dekel Wake Fig 140 depisloh Es @
FARTI 1502 ol F tha Fast 4L dEg
682.627737.21 mg/g, 45C: 680.327731.01 mg/g)

o] ZetrH ole Fheke] WskE Fig. 159 YeEtuiivh Soa
&< 25Tl A 388.777413.89 mg/g, 35CelA 39241741193 mg/g,

ZehH o= 180U B9k 7}

kel WS Fig. 160 eIt A A

45C ol A



270.207288.59 mg/g°l A .
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STEP 1. AR5 AR7|e] wE Z FAARY FFEHY 33 W54 HTF)

Table 17. YA AFE =] A%71302 =g A) (mg/g)
==(TC)
A9
25 59 45
0 731.87£13.97 731.87+13.97 731.87+£13.97
30 717.83+12.65 737.02+17.46 723.61+23.74
60 718.93+10.14 729.82+6.89 719.85+9.85
90 719.93+3.33 737.21+9.32 701.29+5.29
120 719.69£12.29 '7132.31+36.65 7123.33+5.04
150 688.76+£12.81 695.51£6.01 680.3219.44
180 678.00£7.00 682.62+2.03 693.27£11.04
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Table 18. ¥t A5 &%) 44708 Sehuwol= G2 (mg/g)
25(T)
A9
28 35 45
0 398.58+5.97 398.58+5.97 398.58+5.97
30 388.77+8.85 411.93+8.99 399.78+4.39
60 413.89£6.76 392.41+20.56 418.24+3.81
90 396.30+3.19 396.27+7.03 395.39+5.68
120 396.43+3.16 396.17+3.15 396.83+3.16
150 395.90+3.17 396.30+3.14 396.43+3.24
180 396.04+3.24 396.17+3.17 396.96+3.11
Table 19. @ AFEE] A%7 AME A (mg/g)
=%=(T)
A9
25 35 45
0 285.61+27.51 285.61+27.51 285.61+27.51
30 266.11+10.24 300.99+8.83 270.15+18.49
60 277.93+7.73 266.33+5.63 288.59+9.40
90 272.583+4.02 277.42+4.63 270.20+4.75
120 292.12+9.79 268.77+6.89 273.22+6.26
150 263.82+9.36 266.28+8.15 271.38+4.82
180 258.21+6.45 255.86£20.55 271.78+4.93

STEP 2. ¥24A %Y B3&=4FK)9 A&

0 0% R 13 WA ARASF EAAS} FoEe 04 W
1SS Was o egon FrEe 03

Ks50=-0.2718, Kupe= -0.2368, EetH =ol= 03 It
=-0.0413, Kie= -0.0392, #AAMES 1x29Eg21e] wrgEHEd
=-0.0006737, Ku5c=-0.0002325 ©]-&3}

S = Kose= —0.2607,
H}%Q‘E}E}ZF Kzs"c: *0.0129, K35°c

-0.00032, Kssc

r]I,
oo
1>
lo



Table 20. AF2=d FHAARZ RFSHEAT

=EAA R £ s 3] 74 A AR A%

() A
0 Y = -0.2607X + 734.1789 0.7501
» 1 Y = -0.0004X + 6.5993 0.7477
. - 0 Y = -0.2718X + 745.3671 0.6275
1 Y= -0.00038X + 6.61455 0.6282
0 Y= -0.2368X + 731.8164 0.6502
® 1 Y= -0.0003X + 6.5958 0.6473
0 Y = -0.0129X + 399.1462 0.0119
» 1 Y = -0.00003X + 5.98904 0.01105
ool - 0 Y = -0.0413X + 401.9825 0.1812
1 Y= -0.000102X + 5.996220 0.1806
0 Y = -0.0392X + 403.8482 0.1002
® 1 Y = -0.0001X + 6.0008 0.1018
0 Y= -0.0864X + 281.5461 0.2102
= 1 Y= -0.00032X + 5.64037 0.2199
A - 0 Y= -0.185988X + 291.204643 0.6465
1 Y= -0.0006737X + 5.6742077 0.6579
0 Y = -0.0648X + 281.6757 0.2892
® 1 Y= -0.000232X + 5.640354 0.28819

STEP 3. 2%=° g FZAA RS &A 3o JA (Ea) 4E

Table 21. #1=9] 02 Bb&-4ol o3 &4t A] A&

== () T 1/T K LnK LnK = -(Ea/R)(1/T)+LnA
25 298 0.003356 0.2607 -1.34438 LnK =446.2350X-2.8124 (R°=0.4438)
35 308 0.003247 0.2718 -1.30269 Ea/R = 446.2350 (R=1.987)
45 318 0.003145 0.2368 -1.44054
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Table 22. FetH =o]l= 0xF ¥H-§2 o ogh &g q=] b=

=5%(T) T 1/T K LnK LnK = -(Ea/R)(1/T)+LnA
25 298 0.003356 0.0129 -435053 | LnK =-5,326,7444X+13.7146 (R*=0.7316)
35 308 0.003247 0.0413 -3.18689 | Ea/R =-5,326,7444 (R=1.987)
45 318 0.003145 0.0392 -3.23908

Table 23. HAE 12 dkg-2 ol o3k &3l A A&

L= () T 1/T K LnK LnK = -(Ea/R)(1/T)+LnA
25 298 0.003356 0.00032 -8.04719 LnK =1,430.3833X-12.5536 (R*=0.0762)
35 308 0.003247 0.0006737 | =7.30273 Ea/R =1,430.3833 (R=1.987)
45 318 0.003145 0.000232 -8.36877

o AdgstA @2 T FE2AdAL fdus € HdE2ES agste] A& =
W e Eol M FAARAL L] A stES AkEsy] flske] 20074 V13 ARE HE
sto] Mas HES TN FAAet FHE ) A9 At s A FErIt AbE
ke ZAR st AMA R 1Y, 2€) 39, 11€, 129671 152¢9)9 Ht7]= 10Tl st
Fomw, 449 13T, 597 104 @2/¥: 61¥9)2 16718TC, 6¥ 3 94 (2/¥: 61¢) 21T, 79 84

227049 61Y) 25726CQl Ao2 ey

o old wa} AL FE5A 197 25l o §FEA5E 10TU52%), 15T(30¢), 20T (61Y),
2BC61Y), 30COHIY)R 3] FE7|7F AE9] AR A9
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Table 24. #l=9] &A% o YA ZHE H3stx] &S 2E=77e wheE% A&
() e | e Lk K fnl}f ijjez.ézgfsox—z.glm

10 983 | 0003534 | -1.235598 | 0.290661 | LnK =446.2350(x0.200661)-2.8124

15 288 | 0003472 | -1.262073 | 0282812 | LnK =446.2350(x0.282812)-2.8124

20 293 | 0003413 | -1.280414 | 0275432 | LnK =446.2350(x0.275432)-2.8124

30 303 | 0003300 | -1.339677 | 0261930 | LnK =446.2350(x0.261930)-2.8124

Table 25. ZetH =o]=2] A3} UAZHEH AgeA] Fe =77k Me-&E A=
K 4+%373
2% () 2% | 1/T(=X) LnK K Sk
LnK =-5,326,7444X+13.7146
LnK =
10 283 0.003534 | -5.107818 | 0.006049
-5,326,7444(x0.006049)+13.7146
LnK =
15 288 0003472 | 4781040 | 0.008387 |
-5,326,7444(x0.008387)+13.7146
LnK =
20 293 0003413 | -4.465415 | 0011500 |
-5,326,7444(x0.011500 )+13.7146
LnK =
30 303 0003300 | -3.865415 | 0.020954 |
-5,326,7444(x0.020954)+13.7146
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Table 26. AAE el A3} oA ZHH AEsHH] & 2EF31e] Hhg&E A=
K 4H% 7
2=(TC) e | IT(=X) LnK K =
LnK =1,430.3833X-12.5536
LnK =
10 983 | 0003534 | -7.499242 | 0.000554
1,430.3833(x0.000554)~12.5536
LK =
15 283 | 0003472 | -7586991 | 0000507 |
1,430.3833(x0.000507 )-12.5536
LK =
20 203 | 0003413 | 7671746 | 0000466 |
1,430.3833(x0.000466)~12.5536
LnK -
30 303 | 0003300 | -7.832863 | 0000396 |
1,430.3833(x0.000396 )-12.5536
STEP 5. #5718 A&
o FAA WY AN F U FEAND 4%
ColAy S g6l weh AEF HEHEAF (0% U AT 2= o4 §5



et

PN
T

o] g%

Table 27. & =2 AbAsSF A=

ew(C) | ZUaneEd o8 $EAFA) W94 = 3B 2171 5} 2H(AXB)
10 1524 (571 4) 0.290661 44.18046
15 30(171€) 0.282812 8.48436
20 61(2714) 0.275432 16.80137
25 61(2714) 0.268483 16.37747
30 61(271€) 0.261930 1597774
A 3604 (12704) 101.82
Table 28. ZA =25 H23 45718 0HH34 e Be
H29A) | EATAB) | AB | A0WHHCO) | [(ABYOwEs | L oNT
(x0.7) 9%
731.87 585.50 146.37 101.82 524.70 367.29
S EAEC 0% BeAS e
Table 29, EZehn o] =] QAzbAs T A%
o5 | IYATesd d4 SEASA) W94 = 3B 21 7h¥ 5} eH(AXB)
10 1524 (5714) 0.006049 0.919488
15 300170 €) 0.008387 0.251618
20 61(2714) 0.011500 0.701495
25 61(2714) 0.015602 0.951698
30 61(2714) 0.020954 1.278208
A 3654 (12704) 4.10
Table 30. % Ze}n o] SR RE M3F F5718 OHNIIS 42
H2gA) | EATFAB) | AB | QA0WSEO) | [(A-B)C)365 el
(x0.7) A&
398.58 318.86 79.72 4.10 7,097.02 496792
TEgRmoEE 0% Mg ulE.
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Table 31. A

s} F(AxB)

gl

Eds

B

0.084132568

0.015210125

0.028414041

0.026179407

0.02418581

0.1781

0.000554

0.000507

0.000466

0.000429

0.000396

1524 (5714)

30(70€)

61(27149)

61(2714)

61(2714)

3654 (12704)

H
o}/
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15
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25
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Table 33. &

on
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™
A

</

X

367.29

4967.92

316.72

o

524.70

7097.02

452.47

A4 (mg/g)
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(1) 342 =&

it
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off

1o
M
i

o AFBOFEAL AETA dEeobdAE BAY AZAAETA 412200 we Az e
(BRI EATN BA). F RS BEA 420 mE ERAES BAD T o@wa]
(Cutter mixer)ol]l Wi &3t EFFEFEH71(Omni mixer)Hel ¥l oA E HEZH 100
mLE B2 ¥ THFETH7IZE 2333 s olE AA 7t Z2EUe FesyZdur
2 ot & gAe AJUEF 10~15 go] EJE 500 mL E4 2w 7]ol &7]13 vy
(Teflon-lined)& "2 & AstA &5 Fo] &xs] Feld w7tA] HAA AT oFHNEYE
43S FTFIMUEFA SHAA @58 * HE9 o AEYEHS 7tste] HFE F37F 100
mL7} HA 3 F olHNEYUELS 20 mLE Zt7 FHshal 40Colst 840 A s =3t
g Rt IRFES GC 24 i sk A5 20% otAlE i A4 4 mLE &3St
al, HPLC &4 i 592 1% Wee g dE==ve 4 mLe &3doiA GC 3 HPLC
XA gR AAgstdu. z2hzte] 717|849 271& Table 34 2 Table 359 Z+z YeERgA
=
Table 34. GC =48 =x1d
GC-ECD GC-NPD GC-FPD GC-MS
DB-530 m x 025|DB530 m x 025|DB-5B0 m x 025
- mm, 025 mm % | mm, 025 mm % | mm, 025 wm % |DB-5ms(30 m x 0.25
=v DB-17(30 m x 025 |DB-1730 m x 0.25|DB-1730 m x 0.25 | mm, 0.25 pum)
mm, 0.25 pm) mm, 0.25 um) mm, 0.25 pym)
ol &
7t N2, 1.0 mL/min N2, 1.0 mL/min N2, 1.0 mL/min He, 0.8 mL/min
9 A
80T Al A Alg-gAE | 80CA Al g e 80°C°ﬂ*1 Alg gl | 70TCol A Alggds
Fd3 L 28T FA T dsta 283+ FAH At 287 FAS | FYsta 333 FAg
o w | ¥ 7C/min® HIE&E|F 7C/mine HEZ —ﬁr 7C/min® ®&=2 | ¥ 20C/mingd HE&=
;1: T 2B0CHHA EE S | 250TTHA] 2E2E S | 250T7HA] 228 A4S | 180T 7HA] =28 s
= A713L 5C/min® Bl | A17]122 5C/min® B]$ | Al7]22 5C/ming ¥]& | Al7]22 5C/ming Bv]&
2 280C7HA AsAA | 2 220C7HA AsAA | 2 280C7HA AsAA | & 300C7HA A5A1A
208 ol FA s} 204 ol A gt 204 ol A g T ol FrA s
FAHE | split mode(20 : 1) splitless mode splitless mode splitless mode
HE7
280°C 280C 230C
Lx
<l E
o] 2~ & 280C
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Table 35. HPLC =4 x4

HPLC-FLD HPLC-UVD LC-MS
- C18(39 mm x 150 mm, 5 p | Cig(46 mm x 250 mm, 5 n | C1g(100 mm x 2 mm, 3 um)
=" m) m) T olet B3 A
4%7) pxcitation 340 nm, BIISSION | 46 544571254 nm)
A(E + 01% EE2H 2 mM
2w e 5 2 oMAEYEL S EARAE ), B(99% oFAl
e pEgeR/E  gga | oo L 0% EE 2
. . 5 - oMAEYEY/E E3te L
- WEe  B(3:7)9 &3l I mM oM EATE R F)
oz pmEg wrse 5 |9 EFAOR AR FE |- ABOVI0, vV
1]“‘0]“ EFEE::;}L U e 3108 ol EelR | (10/90, v/v)e Edom 20
woohe = = L= 1 FEAEg & 108 o
R R R
ol54 #%F | 0.8 mL/min 1.0 mL/min 0.2 mL/min
Post Reaction Pump % o0 T L% 1 40T
7e 05  mL/min(NaOH 025 ] N
mL/min, OPA 0.25 mL/min) o ©]&3%} : ESI positive

0o 3 Lot Alx YFA4HAF=Z=Z9 FIF Y 59%(Diazinon, DDT, Dicofol, Dichlorvos,
Malathion, Methomyl, Methoxyfenozide, Methidathion, Boscalid, BHC, Bifenthrin,
Cypermethrin, Cyprodinil, Cyhalothrin, Acetamiprid, Azoxystrobin, Atrazine, Ethion,
Endosulfan, Imazalil, Isoprothiolane, Iprodione, Iprovalicarb, Carbaryl, Carbofuran, Captan,
Quintozene, Chlorothalonil, Chlorpyrifos, Chlorpyrifos—methyl, Chlorfenapyr,
Tolclofos—methyl, Triadimefon, Triazophos, Triflumizole, Triflumuron, Thiamethoxam,
Parathion, Parathion-Methyl, Paclobutrazol, Permethrin, Fenarimol, Fenitrothion, Fenvalerate,
Phenthoate, Fenpropathrin, Fenhexamid, Phosmet, Procymidone, Prochloraz, Profenofos,
Flubendiamide, Flufenoxuron, Pyraclostrobin, Pyrimethanil, Pirimicarb, Pirimiphos—-methyl,
Hexaflumuron, Fludioxonil)e] #2]Z23E Table 36°] WEMA ST

o FHAAFEES 37 BT Aiwe] AEHA @Urh £ Aol AMgH A= 43
AL 678Y Atolell 3 (Agyh) 9 HaE JyvERyE HA5H ARER 1xdR AA"
s gy 2 Ao)lE Btk oy e ARy AgHnTE b AR w2
Zol7F We S & & ATk F, FAA AARER @ fFdEHE & o= 5o §9
o] FAHANA AH3] AAHE ZEstE HA wirde]l Hesrial Al E AT whebA
A=(FoAg )] FhAAFE Aitel]l wE AbHEFSE 2]le] AAo] & dasty, 15717t
2149 A7 AEY AxE YA e FolRUE GAP 22 SFEiEA R =9
H dEFwol saFHAY
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Table 36. Y74 F=&4 R (mg/kg)
F19d FEE
A 5 opr)
A Lot B Lot Lot
1  |Diazinon - - _
2 |DDT - - _
3 |Dicofol - - _
4 |Dichlorvos - - _
5  |Malathion - - _
6  |Methomyl - - _
7  |Methoxyfenozide - - -
8  |Methidathion - - _
9 |Boscalid - - _
10 |BHC - - _
11  |Bifenthrin - - _
12 |Cypermethrin - - _
13 |Cyprodinil - - _
14  |Cyhalothrin - - _
15 |Acetamiprid - - _
16 |Azoxystrobin - - _
17 |Atrazine - - _
18 |Ethion - - _
19 |Endosulfan - - _
20 |Imazalil - - _
21  |Isoprothiolane - - _
22 |Iprodione - - _
23 |Iprovalicarb - - _
24 |Carbaryl - - _
25 |Carbofuran - - _
26  |Captan - - _
27 |Quintozene - - _
28  |Chlorothalonil - - _
29  |Chlorpyrifos - - _
30 |Chlorpyrifos—methyl - - -
31 |Chlorfenapyr - - _
32 |Tolclofos—methyl - - _
33 |Triadimefon - - _
34 |Triazophos - - _
35 |Triflumizole - - _
36 | Triflumuron - - _
37 | Thiamethoxam - - _
38  |Parathion - - _

_64_




am % o

A Lot B Lot C Lot
39 |Parathion-Methyl - - _
40  |Paclobutrazol - - _

41  |Permethrin - - _

42  |Fenarimol - - _
43  |Fenitrothion - - _

44 |Fenvalerate - - _
45  |Phenthoate - - _
46  |Fenpropathrin - - _
47  |Fenhexamid - - _
48  |Phosmet - - _
49  |Procymidone
50  |Prochloraz

51  |Profenofos

52 |Flubendiamide

53  |Flufenoxuron

54  |Pyraclostrobin
55  |Pyrimethanil

56  |Pirimicarb

57  |Pirimiphos-methyl

58 |Hexaflumuron

59  |Fludioxonil

g 3
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2 Table 399 YeEPATE AEE P41 (34.2%)°] Hll <4 (65.8%)
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Table 39. General characteristics of the subjects

Variables Group N(%)
Gender Male 199(34.2)
e Female 38638
20~<30 165(28.4)
30~<40 116(19.9)
Age 40~<50 104(17.9)
50~<60 126(21.6)
>60 71(12.2)
Officer workers 178(30.7)
Students 130(22.4)
Jobs Professionals” 91(15.7)
Housewife 72(12.4)
Business owners 42( 7.2)
o Others 6916
Underweight (BMI<18.5) 36( 6.2)
BMI” Standard(18.5<BMI<25) 439(75.4)
Overweight (BMI>25) 72(12.4)
Missing data 35( 6.0)
Total 582(100)

Uprofessionals : professor, doctor, lawyer, etc.
“BMI(body mass index)= [weight (kg)] / [height (m?)]
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Table 40. Awareness on health functional foods
Gender Age group
Variables
Male Female x? value 20~<30 30~<40 40~<50 50~<60 >60 x? value Total
Health Know 51(25.6)" 91(23.8) 35(21.2) 24(20.9) 33(31.7) 38(30.2) 12(16.9) 142(24.4)
ealt]
functional Don’t know 148(74.4) 291(76.2) 0.231 130(78.8) 91(79.1) 71(68.3) 88(69.8) 59(83.1) 9.135 439(75.6)
food mark
Total 199(100) 382(100) 165(100) 115(100) 104(100) 126(100) 71(100) 581(100)
Recommendation 45(22.3)? 107(27.0) 37(21.9) 26(21.7) 20(18.0) 43(33.6) 26(36.6) 152(25.4)
Raw ingredients 42(20.8) 95(23.9) 44(26.0) 34(28.3) 34(30.6) 22(17.2) 3(4.2) 137(22.9)
Concemns - pcereditations 32(158)  63(159) 22(130)  22(183)  1907.1)  20(156)  12(169) 95(15.9)
selecting
health Brand 36(17.8) 56(14.1) 10.020 24(14.2) 21(17.5) 25(22.5) 16(12.5) 6( 85) 54.253™ 92(15.4)
functional
foods Function 22(10.9) 52(13.1) 23(13.6) 11( 9.2) 8( 7.2) 15(11.7) 17(23.9) 74(12.4)
Others” 25(12.4) 24( 6.0) 19(11.2) 6( 5.0) 5( 45) 12( 9.4) 7( 99) 49( 8.2)
Total 202(100) 397(100) 169(100) 120(100) 111(100) 128(100) 71(100) 599(100)
UN(9%)

2)Multiple responses

YSum of price and others

“p<0.001.
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Table 41. Information sources on functional effects of onion

Gender Age group
Variables
Male Female x? value 20~<30 30~<40 40~<50 50~<60 >60 x? value Total
TV /radio 71(32.7)" 166(39.4) 62(36.5) 46(35.9) 36(29.3) 54(38.0) 39(52.0) 237(37.1)
grrgg}ldpeome 63(31.3) 141(33.5) 41(24.1) 39(30.5) 52(42.3) 53(37.3) 24(32.0) 209(32.8)
Internet 27(12.4) 43(10.2)  5.685 37(21.8) 25(19.5) 14(11.4) 11 7.7) 1(13) 39401 83(13.8)
Others” 51(23.5) 71(16.9) 30(17.6) 18(14.1) 21(17.1) 24(16.9) 11(14.7) 104(16.3)
Total 217(100) 421(100) 170(100) 128(100) 123(100) 142(100) 75(100) 638(100)
UN(%)

D multiple responses

2)Family, friends and acquaintance, etc.

¥Sum of each item such as Books/newspaper, Professional and Others

“'p<0.001.
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Table 42. Awareness on functional effects of onion

Gender Age group

Variables Male Female 20~<30 30~ <40 40~<50 50~ <60 > 60

(N=199) (N=381) (N=165) (N=116) (N=104) (N=124) (N=71)
Reducing body fat 3.12+1.09™" 3.70+1.21 3.22+1.17° 3.16+0.98"™ 3.50+0.95™ 3.49£0.92 3.39+0.95"
Anticancer 3.32+1.00° 3.43+0.94 344+1.02°  3.36£0.99° 3.38+0.91™" 3.45+0.95 3.24+0.89°
Antidiabetes 2.95+1.01° 3.02+1.02 267+1.03"  2.86+0.95" 3.20+0.98" 3.27£1.00 3.21+0.97°
Antioxidant 3.04+1.10" 3.18+1.03 2024119  297+1.00"  3.25+0.91" 3.34+0.99 3.37+0.99°
Reducing cholesterol — 3.54+1.09° 3.74+0.97 342+1.09°  3.41+0.98° 3.74+0.92° 3.91+0.92 4.18+0.90
F value 10.121° 35.223 15.125" 6.888"" 5.568" 8.551 12.970™
Total 3.19+1.08 3.42+1.08 3.13+1.14 3.15+1.00 3.42+0.95 3.49+0.98 3.48+1.00

YScale score: 1 (not at all known) -~ 5 (very well known), "Mean+SD

“Different letters indicate significant differences among group by Duncan ~ s multiple range test.

""p<0.001

_73_



Table 43. Concern on functional effects of onion

Gender Age group

Variables Male Female 20~<30 30~<40 40~<50 50~ <60 > 60

(N=197) (N=373) (N=165) (N=116) (N=103) (N=118) (N=68)
Reducing body fat 351£0.91" 3.85+0.84 3.62+1.08" 3.72+0.79 3.95+0.75 3.70+0.84° 3.74+0.70°
Anticancer 3.600.87" 3.76+0.83 3.550.98" 3.67+0.73 3.83+0.79  3.81+0.88" 3.79+0.64
Antidiabetes 3.42+0.89° 3.64+0.87 3.22+1.00° 3.56+0.74 3.76+0.83 3.71+0.88° 3.81+0.65"
Antioxidant 3.48+0.93" 3.660.88 3.27+1.07* 3.62+0.81 3.800.76 3.690.87° 3.900.60°
Reducing cholesterol 3.75+0.94" 3.94+0.86 3.60+1.04 3.69+0.75 4.04+0.73 3.99+0.89" 4.41+0.63"
F value 3.805™ 8421 5594 0.757 2.345 2.525" 12.410™
Total 3.55+0.91 3.77+0.87 3.45+1.04 3.65+0.76 3.88+0.78 3.78+0.88 3.93+0.69

UScale score: 1 (not at all interested) - 5 (very interested), UMean+SD

“PDifferent letters indicate significant differences among group by Duncan ~ s multiple range test.

“'p<0.001, "p<0.01, p<0.05
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Table 44. Intake experience and take type of onion products

Gender Age group
Variables
Male Female x? value 20~<30 30~<40 40~<50 50~<60 >60 x? value Total
Have 144(72.4)" 283(73.9) 98(59.4) 72(62.1) 81(77.9) 109(86.5) 67(94..4) 427(73.4)
Intak
ma é Have not 55(27.6) 100(26.1)  0.157 67(40.6) 44(37.9) 23(22.1) 17(13.5) 4( 56) 52310 155(26.6)
experience
Total 199(34.2) 383(65.8) 165(100) 116(100) 104(100) 126(100) 71(100) 582(100)
Juice 117(51.5)” 242(54.5) 73(44.8) 57(47.9) 67(55.8) 97(62.6) 65(57.0) 359(53.5)
Confectionery 27(11.9) 74(16.7) 43(26.4) 24(20.2) 11( 9.2) 14( 9.0) 9( 7.9 101(15.1)
Gochujang 16( 7.0) 39( 8.8) 4( 2.5) 9( 7.6) 12(10.0) 9( 5.8) 21(18.4) 55( 8.2)
Drink 21( 9.3) 14( 3.2) 12( 7.4) 6( 5.0) 7( 5.8) 6( 3.9 4( 3.5) 35( 5.2)
Take
type” Doenjang 10( 4.4) 21( 47) 15567 6( 3.7) 7( 5.9) 5( 4.2) 70 4.5) 6( 53 64.199" 31( 4.6)
Vinegar 11( 4.8) 19( 4.3) 3( 4.9 3( 25) 7( 5.8) 9( 5.8) 3( 2.6) 30( 4.5)
Others” 25(11.0) 35( 7.9) 17(10.4) 13(10.9) 11( 9.2) 13( 8.4) 6( 5.3) 60( 8.9)
Total 227(100) 444(100) 163(100) 119(100) 120(100) 155(100) 114(100) 671(100)
1) 0
N(%)

2)multiple responses

YSum of each item such as tea, alcohol, tofu and others
p<0.001, "p<0.05
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Table 45. Perception of onion effect and use of onion peel

Gender Age group
Variables
Male Female x? value 20~<30 30~<40 40~<50 50~<60 >60 x? value Total
M i 1
any A PeE 5095.4) 154(41.0) 31(189)  29(25.0)  45(45.0)  57U467)  42(59.2) 204(35.6)
than flesh
Comparison  Dopt know 75(38.1) 93(24.7) 74(45.1) 45(38.8) 24(24.0) 16(13.1) 9(12.7) 168(29.3)
of the
biological Similiar 41(20.8) 68(18.1) 17.221" 34(20.7) 26(22.4) 14(14.0) 25(20.5) 10(14.1) 78914 109(19.0)
activities Many in flesh
19( 9.6) 36( 9.6) 12( 7.3) 9( 7.8) 10(10.0) 16(13.1) 8(11.3) 55( 9.6)
between than peel
flesh and  Not at all in b
12( 6.1) 25( 6.6) 13( 7.9) 7( 6.0) 7( 7.0) 8( 6.6) 2( 2.8) 37( 6.5)
peel peel
Total 197(100) 376(100) 164(100) 116(100) 100(100) 122(100) 71(100) 573(100)
No use 121(54.5)2) 216(50.5) 127(72.2) 85(64.9) 69(61.6) 39(27.1) 17(19.5) 337(51.8)
Drink 37(16.7) 81(18.9) 1.149 12( 6.8) 12( 9.2) 12(10.7) 48(33.3) 34(39.1) 130.943™ 118(18.2)
Take
Tea 17( 7.7) 38( 8.9) 12( 6.8) 9( 6.9) 9( 8.0) 17(11.8) 8( 9.2 55( 8.5)
type
Others” 47(21.2) 93(21.7) 25(14.2) 25(19.1) 22(19.6) 40(27.8) 28(32.2) 140(21.5)
Total 222(100) 428(100) 176(100) 131(100) 112(100) 144(100) 87(100) 650(100)

UN(%), “multiple responses

YSum of each item such as gochujang, confectionery, vinegar, doenjang, alcohol, tofu and others

“p<0.001, “p<0.01.
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o7 M Fastta AZtste 897 A AR d& 5548w e Ao FAL
a3

o ¥HAAE o] AAVISAFE MEA JSA(E DS AT vFow s Fasitha
BZhebs aQls XA ARE Table 4601 UEbeh. A A o= sta} 3F 580 HaA o
FEEES v &R TaAdta Susiglon, Ada Addd uebA fFoAdl ddA
o ATk A (p<0.05)el wEtA e HHEe IS ToA e v, e g g &
g0 AYEE TR FaAEAL, AP (P<0.00D) e webA = 20d = i FE FaA
St aL, 30tHet 40t st &, Hgo WA 9 JEHES v nEw Fagclol A
Ztgiom, 40t o] Hgel Hyd B JER o tEAE Fre AR o F Al
Foa9 AY 7FE FlA AMGT%), 7HE(G0%), HAF EWH28%) 5 FL 1Y A

o FIALE ol&stol MTHIE Uk AWV eHFS] FH(Table 47)= S 877F 342% 2

M dzske FHda, teo® AP F(281%), FAF105%), FH(7.3%) woldlen Wit
H(6.1%), 2125 (56%), A8 L44%)F 7@7%)= A7t vu|sFAtH(FEA A 7] el &
). el mE g He] damoME oAl Aol
w2 AAALES 2o F0(p<0.001). 20NFE 40ui7hA] g A Es
ool o= WAR ol 50U ool sF Hsat= HE
746%°] SHAE 7HE Amehs FEon, ga AR, T =oldrh

o He WHoE B AL HE FAEe] e ATFeNAE(72), FuHFF(FIEF316%),
kvl 13 AH(265%), FHElAH(264%)) 8 Fo el 4 (274%), %S R (268%)7F HLE HEE
2 Rgot B APeME Fosa (6% FR69%)E AEE wekn, FoaE s
2o A2AES gdon AR S A5t FuAE UE AE=S ARG AF(T)NA
B, AT (G55%), FuIAHEE1%) B FARGL%) B A ESel izt
50% o]/do] AseteE FHoIRT, SIS 5(286%)9 FuF7](35.9%)= AUlHoeR AT w7}
go ow zAH AAES ez ¢ X Ave A gES % & Ak

3 g

B SERFIL 342%% 7}% AR 63
FO81%), HAT105%) FolATh o2l 4ula AAZAE Aeos 17
ARl ke T, B 2 2 5 & AFoIth
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Table 46. The most important factor for processing health functional foods

Gender Age group
Variables
Male Female x? value 20~<30 30~<40 40~<50 50~<60 >60 x2 value Total

Taste & flavor 56(27.5)" 125(31.6) 99(58.6) 36(30.3) 22(20.2) 20(15.0) 4( 5.7) 181(30.2)

Convenient . e

ki 51(25.0) 120(30.3) 8.871 18(10.7) 36(30.3) 40(36.7) 47(35.3) 30(42.9) 113.076 171(28.5)

aking

Nutrition value 70(34.3) 91(23.0) 33(19.5) 35(29.4) 29(26.6) 40(30.1) 24(34.3) 161(26.8)

Others” 27(13.2) 60(15.2) 19(11.2) 12(10.1) 18(16.5) 26(19.5) 12(17.1) 87(14.5)

Total 204(100) 396(100) 169(100) 119(100) 109(100) 133(100) 70(100) 600(100)
UN(%)

1)multiplre: responses

?Sum of each item such as hygiene, price, satiety and others

“p<0.001, 'p<0.05
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Table 47. Desired health functional foods to be developed from onion peel

Gender Age group
Variables
Male Female x? value 20~<30 30~<40 40~<50 50~<60 >60 x2 value Total

Drinks 78(39.6)" 124(31.6) 31(18.3) 26(22.2) 27(25.5) 65(51.2) 53(74.6) 202(34.2)
ggical drug 43218)  123(313) 48284 40342)  MALE)  26(205)  8(113) 166(28.1)
Confectionery 21(10.7) 41(10.4)  9.283 30(17.8) 15(12.8) 11(10.4) 6( 4.7) 0 131.887" 62(10.5)
Sauces 19( 9.6) 24( 6.1) 11( 6.5) 7( 6.0) 3( 2.8 15(11.8) 70 9.9) 43( 7.3)
Others” 36(18.3) 81(20.6) 49(29.0) 29(24.8) 21(19.8) 15(11.8) 3(4.2) 117(19.8)
Total 197(100) 393(100) 169(100) 117(100) 106(100) 127(100) 71(100) 590(100)
UN(%)

1)multiplre: responses

2 . . .
'Sum of each item such as bread & rice cakes, seasoned foods, serial, noodles and others
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o AIEZEIS-X(131 cmx194 cmx93um, THFEFHIY ST 4b)ol] Hol Ao 4 3A]3F
A3 & L% 25T, #% 15% %719 327 (Hybridization 308-1, 5-99°C, 37L, US)d| =33}
WA AL8-3F A, vl g e = Table 483 2t}

Table 48. Formula of Yanggaengs made with various levels of OPEY

Applied Yanggaengs

Ingredient(g)
0.1% 0.2% 0.3% 0.4%

Onion peel extract 0.3 05 0.7 0.9
Water 100 100 100 100
Agar powder 5 5 5 5
Red beans

) 100 100 100 100
sediment
Oligosaccharide 24 24 24 24
Salt powder 0.2 0.2 0.2 0.2

YOPE: onion peel extract was made by method of a patent application No. 10-2013-0131740

(Preparing method for onion peel extract)

A Az EAo] T Agel FFE vAA GEE 57
o = Fatach Bpwe 97 JlsH =y o) 94
USC: o vad, & 4F FNF AR DAY BIIEE Deolon), Hiase),
WA (smell), =23 (texture), F A4 ¢l 7] 3 %= (overall acceptability)®] 57+ &0 3

o FHHAFE=Y HA HAMEe st A FE= e 2Este] Axd &
7ol Iz AL A3E Table 499 WERSIH Ao tigh o=+ 0.1% FH7kdo] 7Hd wek
o1 (p<0.01), Btell dg 75 == 0.1%A  03%7HA H7FE wle $de] Fotda4sE 7|3
=7F Skt ot el #oA Aboli= HolA kil 04% H7kEE 71EE7E 2389
7B ST (p<0.001). ol ¥RFEAFEE AA] F3 ‘33 W2 gho] 0.3%7HA] H7FAlof =
02 Fdsek @ Mol desdor AAsHA Xes Aom ALREH, WAl tidt 7|5
= H7bEel wWE FoH AolE wolA &tal, A Wi Ve 02% H7b A 0.3%
7ol 7B =3t (p<0.01). F78e AAAQ] 7z Es 04% H7kto] 7Hd wigkem e

# 2ol & K. THp<0.001).
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o M7= 0.3% 7hA= A3k g, 2243 5 A H <l
Z1Zkd 3 AEEE STV 03% ol AEEE BAl #aAvlE As 4 F 9l
FAel 54E FAT A FHPA FE2E] VIS AW FAE A=z A% Fugd
FEE HH HMEE 03%HaL AAHG

Table 49. Sensory evaluation of Yanggaengs made with various levels of OPEY

Applied Yanggaengs

Property

0.1%(0.3)” 0.2%(0.5) 0.3%(0.7) 0.4%(0.9)
Color 97.30£0.48"  8.30+0.48" 8.20+0.63" 7.90£0.57"
Taste 8.20+0.42" 8.30+0.48" 8.50%0.53" 7.20+0.42°
Odor 7.90+0.57 8.00+0.47 8.10+0.32 7.70+0.48
Texture 7.80+0.63" 8.40+0.52" 8.60+0.52" 7.70+0.67*
Overall acceptace 8.10+0.57" 8.20+0.63" 8.50+0.53" 7.35£0.47°

YOPE: onion peel extract

?Onion peel extract content(g)

"Mean=SD

“PMeans in a row by different superscripts are significantly different at 5% significance

level by Duncan’s multiple range test.

a. = s} =
o YW #42 ACACHGDC we, &2 105C Ag7rddzxd, 2uwds

H
semi-micro Kjeldahl®, A %<& Soxhlet % 3|28 A23|sHor 245}

o YRFAF=EC] FH7ME FAAFD) FEFH(Table 50)2 58.27+0.09%,
58.56+0.10% 2.2 thFE o] = UATHP<0.05). WA L2 AlFto] 5.09%, tHErol 4.37%°] A
H, A AFEae] 0.19%, HETS <0.01%°1A.  F3]FEES AlFae] 0.39%, HEa
0.36% 2, & e ALlstas dvdE diFell= 2 Aol7k sl evA F8(74)9
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TS 394974351%(20C)9] W, wESFAB(75)S 45.01748.3%, 7t F7(76)
447574837% .2 E AF-9] 7o g o] ik =55 & 5 Atk

Table 50. Proximate composition of Yanggaengs made with OPEY (g/100g)

Group Moisture Crude protein Crude Fat Crude Ash Carbohydrate7>
c? 58.56+0.10" 4.37£0.00 9 0.360.02 36.71
pY 58.27+0.09 5.09+0.63 0.19 £0.02 0.39+0.01 36.06

DOnion peel extract

?Control group(without onion peel extract)

YProducts made with onion peel extract

4)MeanirSD,

“Means in a column by different superscripts are significantly different level by t-test,
p<0.05

Y- trace (<0.01)

7)Carbohydrate : 100-(Moisture+Crude protein+Crude Fat+Crude Ash)

b. AF71zkel] wE S T4k pH R 2% W)

o pH+ pH meter (530-pH meter, Corning Pinnacle Co., Switzerland)E AF&-3}o] 33 Wk
SAste] Hogte=E vt T4 7 AlE 1022 FHAste 100mLA &
phenolphthalein A Al ¢FS #H7}8le] 0.1 N NaOHZ A4 313 acetic acid o=
ATGEY). FESHAEE AR FAFE et FHAVIE 1023 £ ths dAge A7
PJAAE 4 cm x =] 12 cm)ol Hol FEEAHFA7](Humidat IC-3, Novasia AG,
Switzerland) & ©]-&3to] 33] Wk SAsto] WA go= el At

A7 e kel AFE pHe WilE Fig 1739 2o tixate pHE A
2924 AFol I =2 pHelUu dE+S A% 1009 Ft
S AA 80YFSt 6.2977.26 WA F st T AEFLE AH
gtk whdHo] 2l e thxdtol A Ax Al 032 mg/gollA A7)
7 Aol 024 mg/g2 #HAeAa, AFLAME A%
0¥ ztell 0.43 mg/gol A A7 804 Aol = 036 mg/g= HA3HATHE A% 1009 0.42 mg/g
2 SU7tekd Y dEzd AEa BEE A gk 2 st oy, gAEe A9
AdQgs AFgololA] Y52 A 7ME o] B T B AT FEWIs FAke 7
2ol GFE v oz ARFHJT. 2 A Fake] 3 pHe F7l= I48AE
. _

= A
YR A AlETS A 100Y ol % AE pHeF Frhe FAke] WaE JERSITE oY

=
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flavonoids % quercetin®] $HEFRSE Az 047 A 80Y olF= uH EAs oM, 1
A3E Table 510 Yetlideh 2 AP AFatel 7k g dFEEole=  total
phenol(731.87+13.97 mg/g), total flavonoid(398.58+5.97 mg/g) % quercetin( 285.61+27.51
mg/g)el  ©&F  FrEHol A Az 0d AFT9  total phenol(p<0.001), total
flavonoid(p<0.001) = quercetin®] o] R HTF FoFow =grom Ao o]zt

71574 Aese AxEER AAS] AT FEdAAE & v ZAIGE o=
=] HA7td e A FE7IF AAoE vy uEA S Aow o E

o Total phenol®] A% A|Z Td P2+ 217 mg/g, AT+ 509 mg/g oAtk thEz
e BYF9 cyanidin® 22 anthocyanidin 7} total phenold &l A& 7]ost= AL
o AATHE6). AFatoll H7tE A AFEEo| EASHE total phenoldtFS At 53
2& AxTAAA &Aool frk= 7 sl AbsAo® A4betd 535 mg/gel EAE AL
2 o FHu, AAE 509mg/gol FEdt] o FA9] 95%7F EASHA AL, o= A F A el A €]
dtzdely TheEAgoe] ZleAEAe] bt wg viEAg Aow AlgHAY. A
A7 80 ol F-9] dlxwelA= 0.71 mg/gel FEsF] 33%°] EFES B, AlFTolA =
270 mg/gol kEsto] 53% 9 HAr&S Wetlo] AlFato] tixatel] Hls) A47|zF 2t 7E

g Rl FARAC el Ul

o Total flavonoid &9 4% A% T x2S 0.14 mg/goel L, AFS 149 m

=4, A 0¥ Aoll= xS 0.04 mg/glz ZEEo] 29% % FAsHA "o, AET
M= 134 mg/gl = ZEEO] NV%E FASL AAT. o= OJQ@Q—%%%EE%HO
flavonoid77F 295 AHAlol £A3F= flavonoidF Xt} A &S5 ek A o] = As 9
st & AFoA FRAPAFE=EY H7MEHdE 71T AF Azl 7]%"0 Al A S

Mol A= vl S whgd @ Ao FAHA,

o YA AREYH HFHUE quercetin® THFLE dERTALAAME HASHEH HEHA Fdu
A FA AR Az FY 110 mg/g o]l A E A=, o242 F&(1.24 mg/g)oll B3l
AAH S Z 8I%7HA] FrEFo]l Aol AW npgEAstta AZE AT A 80d
Aol= 074 mg/gZ A7 9 67% FHEES e, total flavonoidsel H] &
FFEEO] EHE d F AT AFTIE F ol Ve AEY FAhAE 25TAA Y =&
217 E AIMEZETG A AFetAdAnE W xxegs Fo A T4 Soll o
EQbg g om Qg AR FH ETHET-83).
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EEF2(90)2] % phenols 141.08 mg/100ml, flavonoid: 37.88 mg/100ml &5 o] dthar
stz ol 2AgA &3 A4d FEE0] Hrbd G AEFe] AS Ax G VTo=
oF 25~28g°ﬂ 59 A ¥ v sitha B 5 vk A 2 Ao A Alxg FAES A%

HATo=A o5 754 AEse vA AAERE W 2 Aow Jgud.

Table 51. Changes of total phenol, total flavonoids and quercetin of the Yanggaengs made
with OPEY during storage

(mg/g)
Storage days
Variables Group
0 80

c? 2 17+0.047 0.71+0.01
Total phenol , s

pY 5.09+0.01 2.70+0.08

C “0.14+0.05" “0.04+0.01
Total flavonoids »

P 1.49+0.02 1.34+0.05

C ND” ND
Quercetin .

P 1.10+0.01 0.74+0.01

DOPE: onion peel extract

?Control group(without onion peel extract)

YProducts made with onion peel extract

“Means in a column by different superscripts are significantly different level by t-test,
“p<0.001.

“Means in a row by different superscripts are significantly different level by t-test,
“p<0.001, “p<0.01.

Mean+SD

"Not detected

= el steFS- Table 520
el Zgrxols 2 FAAE Y THFS A 1009 Fe FAaEe] 247 1.28mg/g 2

o
2
N
o,
2,
R
|t
oS
K=
oY,
i
x
i
i
%
Ho
o2
o
Lo
i
)
[
=8
o,
Iy
he)
)
>
oo
1o,
‘?itl
ol

0.77mg/gel Atk o] FF2 A xdl Huste] FES 859% B 706% At dwHHow
A7 489 FE71% A4 #dd 7ed A7 AYYrisd 2
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Table 52. Changes of total flavonoids and quercetin of the Yanggaengs made with OPE"

during storage (mg/g)
Storage time (days)
0 20 40 60 80 100
Total ”
1.49+0.03 143£0.02  1.34£0.01  1.33+0.04  1.34+0.06  1.28+0.02
flavonoids

Quercetin 1.09+0.01 094£0.02  0.91+0.02  0.93+0.01  0.74+0.01  0.77+0.00

YOPE: onion peel extract
’Mean=SD
@ A7)z e S n A=

b 54y

1o

a. 43 =74 (Viable cell count)

o WxTH AFTe AdTE FH3 A3 Table 5334 2o A=A FHE 25°Cell A 80
At 9t R AlFT EFolA Adaes 5 CFU/gRIvre s HEH JAAT, AF
T A% 1009 3.05x<10° CFU/ge] A7} Zﬂ.ﬂmu} 2 A7 Fpe FRINEVL
0937096 M= Atz mAZo] 5ol HA dojvp= Weoltt. 53] AFw> H7E &
H4d F55 H7k BE A7x9] ojgko g Qlsto] thxute Hldte] US HAAES 5o
o fA dold Aoz dAdtdrt AFFHAAA AAstE FABY TE, TAS AEEW, U
H AFe] A AdrE 10000 /golstE qFA skl JTHED). webd 2 AR Ag xR
AT BF oldd 45 & wSsiivh dukxow Ay e AFY FErlde AFETH
AN AAGIL YA= Fort, e A FAFEe]l Wol fEEol o] tiE WAL EA
1725 oly& =gtatal i, AR o2 FEss Y A5e 1 oldesE AAA R HA s
) B A= 121°ColA ATe v AIMEZESS-Ao 35 F53 49 Holx
A% 807 A= i Ao R AR EH AT

b. o 2E

o AT e HAI 2d AE Table 533 Zrh xTy AlEFTolA O EF
NS Az AFAARH 100947 A7 F< AEHA Fdh o= Gl dg
AgATo] AFe Hlaf FRGF} FREEHAETE ADe] =5 Bstar 2 AP
Az Ao A autoclave(121°C, 15lb, 15min)ollA el At e} Zulz AldEZEIL-9-%] 9
T4 H A o A ARE 3 d¥o HHo] T LHds Aetlr] wEolt
AtsETt
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Table 53. Changes of viable cell count and coliform group of the Yanggaengs made with

OPE" during storage (CFU/g)
Storage days

Variables Group

0 20 40 60 0 100
Viable cell c? <5 <5 <5 <5 <5 <5
count p? <5 <5 <5 ND <5 3.05x10°
Coliform C - - - - - -
group P - - - - - -

YOPE: onion peel extract

?Control group(without onion peel extract)
YProducts made with onion peel extract
YGas not produced

“Not detected

]

® Ag7Iel W G B B4 CIAA 54 9 B5H

olr
J{m

)

a. Ag71zre mE Fge) A3 W3t

o ¥789 Texture A4S 18l ¥ FAHFE 2 cmx2 cmx1.5 cm 27| 2 ZEkA] Texture
analyzer(TA-XT 2i®/25, Stable Micro Systems, Surrey, England)E A}43te] =A%)
(load cell bkg). 5712 Table 549 o =42 TPA(texture profile analysis)®2] <]
two bite compression test® 33] wWHE A ste] HAgto = el e A4 (hardness),
24 (adheniveness), &2 A (springiness), &3 A (cohesiveness) 59 4714 52 H7}sl%

.

Table 54. Instrumental conditions of texture analyzer

Conditions

Sample size (cm) 2 x2x15

Plunger diameter (mm) 12

Pre Test Speed (mm/s) 2
Test Speed (mm/s) 05

post Test Speed (mm/s) 0.5

Repture Test Dist (mm) 1.0

Trigger Force (g) 4

Distance (%) 70

Time (sec) 5.00
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2719 AFA(AE35 cm x =0]155 cm)oll Hol M xFA(ZE-2000, Nippon, Denshoku, Japan)
5 o] 83l Hunter's L(Y8 %, lightness)#k, a(d M %, redness), b(Z4 %, yellowness)atS 3]
e ZAgste] H@agie® Jehgiglen A8 dd A3 (Standard Plate) 1=96.83,
a=-0.41, b=+0.63°] 3 t}.

o

Sl AMEi= Fig. 199 Yepidoh W=@Labhel 49, 478 AxA T gzt 21.27,
A FTE 16,0622 AFa9 ghel FoshA vk en (p<0.001), HM=(a) 2 FAN=(h)olAH %
747 754 9 5572 tEate] 894 9 6841t o EA A THp<0.001). o) AlFl MUt
FHAAFZZ07 g) AAZE 7FAL J= A Mo e 7idE Aolgt ALEE
a8y AFFdE Bxe A, dE2ad AET EF A7k @4 M@ folsiAl F
7Vele AEFS Hol(p<0.001), A 1009 4ol e 2297, AEFE 198602 A4 100
A Fete TIFE<] ﬂ%l?oﬂ Hléﬁ U7t =S ¢ 9192@ w}aw rﬂz%% A Eae]
7ol FA W] 7dske AL FH A BSwol 9

)

o Koide (792 ®¢ Fd AMAQl dEAoIS 3t A3} A2 (violet-red) S 7F

cyanidin®] F A#o]® rhamnose’} A%H g AE EA3cta sk dorF o g wjdA
o]

5 AT dEAQMD AMihes a4 Agou, 2% 9 pH Tl 9ste] aglyconedHj 2 A
ghglol wet sistH o m EQEASHA Hol AAe A r]sol AAHAY M4 So] Wty
of AddTa A JUvH80). wEkA 2 APl Yol A 80Y Fetel 2=(25°C) #
TFagddE 3 pHO W3l so] #AW §‘r°ﬂ ERA o R JEFS vt AsdET

o ETY AMAE(a)st FN=(h)e AT FAHAE Bolxl FUAIRE AFL A A (a)ol A
A% 4099l 8695 Mo FIFATHE 1 ff— = Aasle] A% 100€Fdd = 8272 Ho
Aev FAE(b)= A 604787H4 S7hstt7h 100274 oll= 6.34% assivh. 53] Alw
o] Mrstel= txatd G Hrbe Ok«ﬂrzﬁé—%%%oﬂ EA 5= quercetin(ZAM A2)E X
Sk flavonoidf 2] sFaFol A 100¥ s<to] TAhsts AdFS HAdd weh(Fig 19), ol A
kol Favh M wstel] J3FES wHT L A€

o °olH3 AFFY WE AR g GAL gre] Wsle] wE AF}E Qlste] AW E(AE)9
HE AF dA GFE v A, 2ot AXAF 7642004 747702 A8 1A (p<0.001)
SEA AL, AFTS AR 0L Aol 81.359014 A& 1009 Aol 77.67= Wzvtol| H|sle] Wl 2o
ZATHP<0.001). 53] A7 20 ol FHE= WskFo] offk Frtetdivh. AW % FHAE) 2725
o]dold M7t &Qtow AWE £ e oz g A ATHEL).
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Fig. 20. Changes of sensory evaluation of Yanggaengs during storage.
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Strong flour

Soft flour
Sugar
OPE

Ingredient(g)
Salt

7
Yeast
Butter
Olive oil
Water
Sensory
description

'OPE: onion peel extract was made by method of a patent application No.

Table 55. Formula of the cookies made with flours and of OPE"

(Preparing method for onion peel extract)

1



o kA, ErEito] T Az AHon, FHHAE FEE FF AAS A Table 567
22 wEu 2 F718 Azt #deAAE AASAT FUAZRE Gy dY a5 4
A BIE oA A= 28 AZ HAE & A" AvS T 59 & 2P
EH)E 2ol st 7128 FASA e F ATS 336 o] Ho ThAl AL £ A
A AR FohE B 29S Yol TR Aojer ddE s WAl A
IA7ZF FAAD 38 ARA 22 9 g 2cmx 3emx 0.2cm®E &3 & 190CTE 99

Table 56. Formula of the cookies made with various levels of OPEY (g)
Soft . .
Sample OPE Water  Olive oil Egg Sugar Salt

flour

C1 0.5 100 20 20 12 12 0.5

C2 0.7 100 20 20 12 12 0.5

C3 0.9 100 20 20 12 12 0.5

C4 1.1 100 20 20 12 12 0.5

YOPE: onion peel extract

o FAA FEE FLHO05% e 2uA 71 ZEHAL A3 (Table 57) FHAA FE2 ]
FFol FAY £ el I VEEE BRIUT B 54 %, F 2397 L Awnd
713%E 1y Ay A5 C17C39 A5 79492 #ol& Holx ko C27F =2 A%
55 Ho C2& F7] AxvEE AASE A, ol EUZ tg GAQ A HAdS sk
Table 57. Sensory evaluation of cookies made with various levels of OPEY
Property C1 C2 C3 C4
Color 7.63+0.96* 7.40+0.67" 7.23+1.10% 7.00+0.83"
Taste 6.90+1.18%" 7.30+1.06 7.23+1.17% 6.60+1.45"
Odor 7.23+0.90 7.40+0.86 7.30+0.92 7.13+1.17
Texture 7.43+0.97 7.50+1.01 7.40+1.00 7.13+1.01
Overall ab a a b
acceptacne 7.10+1.12 7.43+0.94 7.32+0.97 6.57+1.25

YOPE: onion peel extract
’Mean=SD

P Means in a row by different superscripts are significantly different at 5% significance
level by Duncan’s multiple range test.
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(3) A47I] g2 FRAAFEES FHT )0 FASA

O A= g2 FINA=

o B Ao AHgE SHgAL, 20139 AEES FAHoR g XA I FupRA F
E o ddEd 2 A WA s8R SoA FAS 99 olEd AFES AAT F
of At&statt. IR AFE=EY AXxARE 5559 10-2013-0131740) )+ 44 d= F
B Fig 103 2% #Ao 7 dugd FEES A %(Onion peel extracts, OPE)3}ith = A
Ay FAAAS FAEANE 2L 02% 15AFA) Ag $ 60% +45F=(B0C, 3hr)stdth 5
AFEES o} A (filter press) & #AYsHF T s410%% F9gd FE=55 AxsA0
2 Ao F7]% Table 587 22 v =2 F7|5 17 9ol Azt 5 wE ) A
g Aae FugdE BHs Ao A2 20 A2 HARY B HAY 27S g 59 F
ST EFAHETE Fol et 715 A4S v T ARE 33 wiro] ¥l oA
AolEnh, wpA o R A A F Wb g B AeS HolA FHLE 4ol
o g E w2 WA A 1A FAIAIZ o AUA] EdlE WS 2cmx 3cmx 0.2cm
2 483 F 190CE odd LEA 108 werth 7973 Fo)5 A2 By Fo
)

OPP (oriented polypropylene) ¥ & (14.6cmx17.9cm>0.03um)oll =% 3 5 v F7](25+2TC,
RH 15 %)l A7sto]l 7 AG7|E =2 Ao AFEstATh (Fig 21).

Table 58. Formulation of cookie prepared with onion peel extracts (OPE) (g)
Flour OPE Distilled Olive oil Egg Sugar Salt
water
Control 100 20 20 12 12 0.5
OPE-C 100 0.7 20 20 12 12 0.5

EX| (10£2°C, 1hr)

A& (2emX3emX0.2cm) =7|(190°C, 10min) £ H|E

o ¥AAFEE] HUtE FIN(AFD)Y R FH(Table 59)2 3.04%, = g

*= 07%, 23|32 0.66% R &F3t=S 67.99%01A. 2w FEgd 3.74%, *=
w2 12.91%, A2 14.60%, =32 0.63% B ©rsha 68.12%%

of vta =l e ey FARS W E e AT

¢
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Table 59. Proximate composition of cookies made with OPE" (g/100g)

Group Moisture Crude protein Crude Fat Crude Ash CarbohydrateB)
c? 3.74+0.53" 12.91+0.25 14.60 +0.07 0.63+0.03 68.12
p? 3.04+0.12 13.24+0.25 15.07 =0.06 0.66+0.02 67.99

DOnion peel extract

IControl group(without onion peel extract)

YProducts made with onion peel extract

YMean+SD, “Carbohydrate : 100-(Moisture+Crude protein+Crude Fat+Crude Ash)

@ A7 WrE F7)9 F4F pH 2 FESAE= W3}

o T4t A Ax T AFLel A4 048me/g FEFESE vl 0.36 mg/gell HIdte] =
FFE dErAR, AN whEh FAe gHe RE AnolA girds 4EE urwgi
oh(dl .

Z7 0.3070.36 mg/g, AlEF7 0.3670.48mg/g). pHY A5, ¥JAAFE=ES T3k A=
T7F pH 6302 Wz 6410 Blste i ¥ FS L}Ehﬂ?iﬂﬂ? 22), A7kl me

719 pH W3sle= x7(64176.70) 2 AF7 (6.307647) EF F7tste 4Aads HEAT
o] A% T F4te At pHO T/ 94 BAE JeEhdeh tiE2a ) AETelA
TS =(Aw)E 217 011 2 0.08% A|Fto] thxatol] H| s A ”% s deuth A7)z
of & FEIHAEE (0117019 E AEF (0.0870.19) EF A7 wel F7hehe
e JYetdder olgdt A F7]o] ¥AWH o Ao®  OPP (oriented
polypropylene) X7 FEo] FFAdo| WE oF FFo] AFoRE FFo o3t FU7H=E Atud

o},

_— —

]

Totalacidity (mg/fg)

= Cantrol = —4—Control

==0PEC ——OPE-C

o 40 60 100 120 a 30 60 S0 120
Storag time [days) Storage time (dyas)

Aw

==g=Control

=== OPE-C

T T T T
0 30 60 S0 120
Storage time [days)

Fig. 22. Changes of total acidity, pH and Aw in cookies during storage
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@ 7154 AE A (total phenol, total flavonoids % quercetin)

S H7bsk F719 A, g9 71544 A2 total phenol, total flavonoids
2 quercetin®] WSS Az 0L A 90 Aol Z+zt B3R oW (Table 60), 90Y€ A
2 Fo] AET F7]19 Total flavonoids 2 quercetin®] &3S Table 610 e ST

o B AF AETo #HIAS Ve AAEER] FHFAAFEEoE total phenol(731.87+13.97
mg/g), total flavonoid(398.58+5.97 mg/g) 2 quercetin( 285.61+27.51 mg/g)°] vk S % o
o] AZE 0 AF9 total phenol, total flavonoid % quercetin®] & #o] ZH T} F
3l feld o & =okth Total phenol ¥ total flavonoide] 4% ZH2 Az Fd xS 521

mg/g, 1.73 mg/g AFa-2 871 mg/g, 253 mg/g°] A tH(Table 60).

Table 60. Changes of total phenol, total flavonoids and quercetin of cookies made with

OPE" during storage (mg/g)
Storage days
Variables Group
0 90
c? 5.21+0.33 4.60+0.07
Total phenol 3)
P 8.71+0.01 5.30=0.03
Total C 1.73+0.07 1.39+0.19
flavonoids P 2.53£0.12 2.47+0.26
_ C ND” ND
Quercetin
P 1.29+0.01 1.31+0.02

YOPE: onion peel extract

IControl group(without onion peel extract)

YProducts made with onion peel extract

YMeans in a column by different superscripts are significantly different level by t-test, ~p<0.001.
Means in a row by different superscripts are significantly different level by t-test, ~p<0.001, “p<0.01.
Mean+SD

"Not detected

o A% 90¥ o]% ]+ total phenol % total flavonoid?] &S 7HAde] thxS 460 mg/g,
5.30 mg/g, 2.47 mg/g°] 3 th. Total phenol % total flavonoide] # %< ol

& o

2 AEES sto] Eobd AFaS 247 61%¢F 98%, tixat 88%9F 80% W1 zt
e UEUAH 2 Ao EHlEsdES A VT Sd s AE54 2bE
BEe Soto] dm el AAAAEd A=Ad= o] AdFHT oI BYE
ALA QD Abshirg-& Sal @258 jbES Fste] A {UIHEAE s AL AmAh
ojolel =, o]itst Taof e FtEre] Mol ART|tel] dojdt Aow dArH, o]
Azdstd=o Farh dojd Aow AFRET97). FAHE2FE FdlE quercetin®] ¥



o= ASHE AEHA @k, AFdolAnt Ax T
3}

o
HAk A% 90Y Ao+ 1.31 mg/gR A7 Fk HAR ]
A =

)

o A7t wE FAPgAFEE T FIIAFD) SEE ol B AR FEFANRE
Table 61 YERATE AG717F FF FetRwo|=E tha AE vEldo] A 120
+ 1.9mg/g = 786%°] FTEE&S UEhd v AAR S A 120974 %= 1.2971.35mg/g

—

A A = HERH A

Table 61. Changes of total flavonoids and quercetin of cookies made with OPEY during
storage (mg/g)

Storage time (days)

0 30 60 90 120
Total flavonoids 2.53+0.12% 2.01+0.01 2.04+0.03 2.05+0.05 1.99+0.02
Quercetin 1.29+0.01 1.30+0.02 1.33+0.02 1.31+0.00 1.35+0.02
POPE: onion peel extract
“Mean+SD
® A7z e 719 B 54
o WETH AFTLY AHdTE AT A= Table 629 2ok A=A SHEH A4 12047+
A g2 W AET B AROA A 5 CFU/gr vt 2 HEH A AEFa3xe] dut
BARe e AwnE, wgw A% 4% AdEsh 10000 CFUgeIsR st gln
(85). wpeb ® Aol 3¢ dzen AR wF oldd 1AL % wEsdn B 4ye) A

2w AET 25 AL 1209 St vA=eA el P S YERSAT

Table 62. Changes of viable cell count and coliform group of jelly made with OPEY

during storage (CFU/g)
] Storage days

Variables Group

0 30 60 90 120
Viable cell c? <5 <5 <5 <5 <5
count P’ <5 <5 <5 <5 <5
Coliform C - - - - -
group P - - - - -

POPE: onion peel extract
?Control group(without onion peel extract)

YProducts made with onion peel extract, Y_:Gas not produced.
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J|m
o,

® A7 wmE F7)9 v SHACIAA 5S4 % B

a. A7kl & F7)9] =27
o Texture FH<S & F719 TAHAFE 2 cmx2 cmx15 cm 372 ZEkA Texture
analyzer(TA-XT 2i®/25, Stable Micro Systems, Surrey, England)E A}43te] =A%)
(load cell bkg). =4 %x71& Table 633 #om =4 TPA(texture profile analysis)® 2] ¢
two bite compression test® 33| wWhE ZA3lo] Hrzko 2 Yl e 714 (hardness)
o2 e AT

Table 63. Instrumental conditions of texture analyzer

Conditions
Sample size (cm) 3x3x0.4
Plunger diameter (mm) 12
Pre Test Speed (mm/s) 2
Test Speed (mm/s) 2
post Test Speed (mm/s) 2
Repture Test Dist (mm) 1.0
Trigger Force (g) 40
Distance (%) 70
Time (sec) 5.00
o A7k wE F7]2] 7 % (hardness)e] 24 A3}+= Fig 23¥ 2t}l. Hardness 4% thzx
ol H7batel Blste]l E2 TS Ut AAT|Zrel whel e AlRolAM Hadte A
< YErAT olefgh AEFE F719 AAG7|Ze mE FEEHY Tt mE AL A
2 dE

15000 -

e

Hardness (g)

10000 -

5000 - —4— Control

—i— OPE-C

o 30 60 80 120

Storage time (dasy)

Fig 23. Changes of hardness of cookies made with

onion peel extracts during storage.
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b. AZ717kel wE 7)o ME W3}

o F719 MEWstE o Zo] FAGNH. Alse TANTE e dde A4S A7) 93
w72 1023 F4T v, AT 2719 YA (HF35 cm x E0]155 cm)ell Hol M}
A (ZE-2000, Nippon, Denshoku, Japan)E ©]&3}lo] Hunter's L(* X, lightness)#k, a(Z M=,
redness), b(ZA % yellowness) @< 33 WHE A 3to] Hyrgto 2 Yepdlom ALEH ¥+

w2 7}k (Standard Plate) S 1.=96.83, a=—-0.41, b=+0.63°] 1 t}.

o A717H(1009)l wE F719 A= W3h= Fig. 240 Yeb ok B=Lah) % F4%(b)
of A%, F7] AxAF Z7F izt 69.509 9.87, AlFwa-2 50.78% 19512 AFe] gk
Hrp Eoko, AMAL(a) L ZWE(ARCNA tETo] ztzh 478 2 35792 AETO] 9.87
2 5082 HTF v @S UEhSdY o= AlETel HUbE R RAFEE(04%) AAE 7F
Ax gy @A Azl Qi) 7198 Zolet ARHT. AU weh BE R AR
S BREE Bast Al dustd. olel@ 719 Axe wae T4 7 2
B4R F4E A% Ao Wsw FAHY 2 wsle] Zo| ofF Ao AEe FAe wA
= 9P 33 4 oz Anan
L M = ml__—-—-l———l——-'—'—'_.
sy | | ]
§=|41J =#=Contro| ;:' £ e
* == 0PE-C 4 e b v g Y
20 =—¢=—Control
10 - %4 —B=0OPEC
’ = Storage ls:;e (days) N . ’ = Storage lsiie (days) a .
30 60-|
25 - ‘ 50 M — = — =
P ¥ >
20 g C -—lb—_8 w:w- .
% H =f=Control % ® == Control
10 A == OPE-C 20 == OPE-C
’ * Storage :i?ne {dyas) ” = ’ * Storage tsizle (days) ” "

Fig 24. Changes of color value of cookies made with onion peel extracts during storage.

c. A47\zke] W H7)e) BHAL W

o B HEFFFS AT A Ei USAES THF PO g L A
294 AP A3, o FAA WA ke AR KA FAUH), A6 T
AR EF 109 Adete] AFe] A% YL ANSAT. FAE AR BrE G0 A
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Alste]l Hrtete s el ow, s 570 A3 Al wHol Ao, Hd AR

Algol FEFe HXA FEF 7] flste] 24 AR HAF Aol {igkE AT

A 7A=Y el osl] 98" HL=(1: ofF ymr 9 ofF FThHE

ALg3te] Pttt HUeE-2 Al(color), SH(taste), WA (smell), &2 7 (texture) 2 A HHA]
]

(overall acceptance)®] 57}A] o] At}

O

b1

o A7t wE F719 HsA S Fig. 250 YR viep zho] A gh dlA)
E: Lls ] “8AFel el WSS AlEklaL, A% 1204
AARE AL 12024 7HA4] F71¢] e A<l
o] 7IAA SAA BEe] Haet Mo
o F7] AFe] Wi (A% 1208 A5)7F 1A

O
=5
8

?'—===u—._:_:,_-~::h‘%z§q

=== Control

Color
(= I TR N - DI -]
Taste
L= T v Y - T -]
===

=il 0OPE-C

=—Contro|

=@—0PE-C

a 30 60 a0 120 a 30 60 =0 120
Storage time (days)

—

Storage time {days)
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r

Texture
@ B MW R W om s @

odor

Ok M W kW@ W om0

=#=Conftrol
=fi—0PE-C
=4=Control
=fi=OPE-C
o 30 60 90 120 o 30 60 50 120
Storage time (days) Storage time [dasy)

-]

a9

o)
8
g
g5
g
=
E
23
=]

2 =g==Caontrol
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Q
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Storage time (dasy)

Fig. 25. Changes of sensory profiles of cookies made with OPEY during storage.

YOnion peel extract(powder)
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Gelatin
10
10
10
10

(g)

Agar

24%), AEH)Z T4
Water
200
200
200
200
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“

1}

A%

OPE
0.7
1.0
1.3
16

Samples
J1
J2
J3
J4
'OPE: onion peel extract

Table 64. Formula of the jellys made with various levels of OPEY

1
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Table 65. Sensory evaluation of jellys made with various levels of OPEY

Property J1 J2 J3 J4
Color 7.07+0.69 7.17+0.75 7.10+0.40 7.03£0.85
Taste 7.03+0.89° 6.70+0.88" 5.77+1.10° 6.53+1.38"
Odor 6.57+0.73 6.47:0.63 6.27:091 6.43:0.77
Texture 7.20+0.71 7.13:0.82 7.22+0.64 7.23:0.73
gcvceéﬁl;cn . 7.10+0.84° 6.80+0.92° 6.10+1.09" 6.70+1.32°
Mean=SD

@b Means in a row by different superscripts are significantly different at 5% significance
level by Duncan’s multiple range test.

13;E|_/Ké

u{m

2) A7k wE I FEES T A9

Z(A 2= E3=9U: 10-2013-0131740)+= S34d = F¥ Fig 109 2
2 Yoz 4agad F2E5S x]Z(Omon peel extracts, OPE)3I3th. &5 A¥E Sugdds
FA(EAH 2AA) A F 60% FAHAFE=GB0T, 3hnstde. FAFEFES o3

Al
= 71%%:7‘.;4 I Z=AAZS Ohﬂr’é?‘ FE=8S Ax3Y Table 663 2
%ﬂ(lZl C, 15min) ¥ AIFMEZE3--%(13.1 cmx194 cmx93um, ©
Ao 2% A= 10(+2)Coll BastHA A= (100g) = AFE-3f

2] 2] (filter press
Hju| 2 & 3ks}o
APSFRIYF, 4h)l
Atk

_m>
r:LIu
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Table 66. Formulation of jellys prepared with onion peel extracts (OPE) (g)

Distilled water OPE Agar Gelatin
Control 200 2 10
OPE-] 200 0.7 2 10

o 7154 A FgAFEE HtdE AYAFT)S TR (Table 67)2 93.73%, W=
T2 9348% .2 AlEFvto] thAa =kt WAL A FTo] 6.87%, o] 6.38%°] %o
o, ZAE AET W giERao A v EH(<0.01%) HEE A, 232 AlEato] 0.36%, iz
T2 1 E3(<0.01%) o2 BEA AT FHte A thets) 5-! L st7b vEREel whe o A
ERe Ao el F/h dua i oo wE dId BEEFol, f4, Fa
S)98), AE(FF, &5, ST )99 F A FFAAWY, vks )OS H7Ee Rad
o} ojgl sk AP AEFS HrbEe gk mE dnbdte] FEFo] thFstAl WERaL Sl
Table 67. Proximate composition of the jelly made with OPE" (g/100g)
Group Moisture Crude protein Crude Fat Crude Ash

c? 93.73+0.01" 6.87+0.63 N 0.36+0.02

pY 93.48+0.03 6.38+0.00 -

DOnion peel extract

PControl group(without onion peel extract)
YProducts made with onion peel extract
4)1\/[eanirSD,

Y- trace (<0.01)

b. A&7 kel mE Aol T4 pH R T4 %

o =%l (Fig. 27) 4% A&+ 058mg/g StHo =, o
UER A A7) ke whe} FAke] shee BE A 1
T 0.3070.41 mg/g, AET 0357058mg/g). YA AAFEES 3§
Zar 5910wt vhA ghEs WEddT A 7e] wmE Ao pH W3t
(59176.60) % AF- (5.6776.15) EF S7lste S Ut Ao A% & 4
et pHE F7h= 9433 ﬂﬁ] el tixzat 2 AlETAA A7 mE o] 5}shA
4 725 7 e Agey 2 }ﬂﬂ?ﬂﬂ n| A= %“éii A gk

o,
3
o
rle
N
Oko
o
g J
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Fig. 27. Changes of total acidity, pH and Aw in jelly during storage.

21 (total phenol, total flavonoids % quercetin)

FEES #HI7bd o2 A9 754 A& total phenol, total flavonoids %
quercetin®] HFWH3E A X 047 A 30Y o]F = Y EAMsPF o, 1 A3E Table 68
of YERNSTE E AFe] AFLo MUt g AFE=E = total phenol(731.87+13.97
mg/g), total flavonoid(398.58+5.97 mg/g) X quercetin(285.61+27.51 mg/g)°] th#E 3Hf-5 o]
Aol Ax 0d AFT2] total phenol, total flavonoid % quercetin®] & #Fo] thxa+Htl A
3] oA o & =kt Total phenol ¥ total flavonoid® 45 Z+zF Al 2d 2+ 1.87
mg/g, 0.67 mg/g A& ELS 5.84 mg/g, 1.37 mg/golth. dutgor IHE& L7 ey

[e)

A7l el S FX2F MERE =0 Wil FoAN FHESFESL AAE FIAA FFE T
=4 o] $H%& 2% %31]% HhEste] g A7l $ Az o] ghdolth, whebA HIb
of FYFsy FetEcolE TS A8 FERIMAEY mA YV ZRE VY FoR F7
stoh, A% 30 ©] % total phenol % total flavonoid®] &2 FHAsto] tizxat2 747} 1.17

mg/g, 0.17 mg/g, A+ 212+4.73 mg/g, 1.28 mg/g°] 1t} Total phenol % total flavonoid
o] AAd wE FELES uHsle] Euwd AEtS 27 81%%F 93%, RS 63%9f
25% = djzxtol vlsl] AlFate] 7T A FAFA HAFAAS UER A LSl

o xS A= A 10Y olF5E A= &Aoo 2 WE vehd(Table 69) ¥, <
Hg A FEo] HrE AFT(Table 69) izl Hla] wABESHA P S FASFAIL ©]
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of WE 7ledwe] WMEAETE tixwel Hste] duiHor AHA dEd dow vt
FHHAZTE frel¥ quercetin®] FHEFE WETOIME ASRE HFHA @k, AET
%OJ

—_
=
3
0
X o
5\
2

=]
R 1:1 - ]
A % £t & AELE ﬂ%‘loﬂ ARAAAT W] AZAL B s T
k) ;g

o Q% Aaw FAHEN

Table 68. Changes of total phenol, total flavonoids and quercetin of jellys made with OPEY

during storage (mg/g)
Storage days
Variables Group
0 30
c? 1.87+0.01 1.17+0.05
Total phenol %
P 5.84£0.08 4.73+0.20
C 0.67+0.01 0.17£0.02
Total flavonoids
P 1.37£0.05 1.28£0.04
. C ND” ND
Quercetin
P 1.29+0.01 1.08+0.03

DOPE: onion peel extract

IControl group(without onion peel extract)

YProducts made with onion peel extract

“Means in a column by different superscripts are significantly different level by t-test, ~p<0.001.
“Means in a row by different superscripts are significantly different level by t-test, **p<0.001, “p<0.01.
“Mean+SD

Not detected

@ Aol uhe Aele] nYRTH 54

o WERIIH AETS HHFE =AHI ZAyE Table 699 2ol A Z2AHF 2 2 A%
oA A& 5 CFU/gHRte & A& et A4 7)zkel] e Azlo] Ait4o] ¥sts Aun
W x2S 109 o]F 10°CFU/g ol Ads7F 249901, 309 ol Fox tadTol 7
Zol ® ¥ Y9FHEo] IHH AETLS A 30Ye 213x10°CFU/ge] ATF7t ZA
R e 308 AEHA vt Fug A kst et e A g4 A
Toz Fewol= Al #Ed @2 Harh vk oY ¥ FTericol= wEA 52
g0, FrEds, Iy 2 75 Byt obye} 3FF 2] WAl methyl parebeny} W]l
RS w) FAFSE &t E A (Staphyvicoccous. aureus)S 7P THE Ba1(100)9F Zo] gupg A
Z5o] gfE AYAES IYPEAFEEY SR wolE wFA S} e = 97 A
E ZA4E& AAE Bato] AF9 AATA AAHAEE VA o= AlsET
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Table 69. Changes of viable cell count and coliform group of jelly made with OPE"
during storage (CFU/g)

Storage days

Variables Group

0 5 10 20 30
Viable cell c? <5 <5 1.13x10°  4.3x10° 6.13x10°
count p? <5 <5 <5 <5 2.13x10?
Coliform C - - - - +
group P - - _ _ _

DOPE: onion peel extract
YControl group(without onion peel extract)
YProducts made with onion peel extract

Y—:Gas not produced, +: coliform group was detected.

@ AY71e] e A BEd 54 A4 54 2 #5H 54)

a. A7) wE Aol 22z W3

o Texture AL & 4o TAFE 2 cmx2 cmx1l5 cm 7|2 ZEA Texture
analyzer(TA-XT 2i®/25, Stable Micro Systems, Surrey, England)E A}-&3te] =A%)
(load cell Bkg). =4 %71 Table 549 7 om =42 TPA(texture profile analysis)®2] 9]
two bite compression test® 33 WHE =Aslo] Htgtozw el om A A (hardness),
-2+ (adheniveness), %24 (springiness), 8-/ (cohesiveness) &9 47FA &&5 #7ek3d

7.

o AA7|zre wE Ay el Z# 7 hardness, adhesiveness, springiness, cohesiveness) 4172
= Fig. 287 vl Hardness -9 dlxwro]l A7 (AFaH)ol vlste] =2 &S e
3L A7 wEt BE Algo A ASteE AeS YER It adhesiveness, springiness9)
A5 A 109 ol Fel HAaskA L HIbES A 5YHA w48 FUFg ol % frAstes A
YEHATE BFA cohesivenesst A7 717bel mEl BE A RAA FrbeteE AES
ol Al Wstelte St W2 YdebdS 4 7 Ak g AFEE Ao w
Fe] Wisles SupgdFEEe] Adgd gAE #3F e

hardness®t adhesiveness& eI Z o2 JFohen T3 A

L H7MEY Agde At 729 olgke] wmE A7 WY

N
i
2

oo o o
U\I
(]

(o,
ro,
o
fr
o,
I~
)
=
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Fig. 28. Changes of texture profiles of jellys made during storage.

b. A%713be] whe Aele] Ax w3
o Aele] AERsis B&I Pl 2AAY. ARE FARE Y #AF AL A7 98
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o}

A (ZE-2000, Nippon, Denshoku, Japan)Z ©]-&3}¢] Hunter's L(® =, lightness)gt, a(d A=
redness), b(Z4 % yellowness)dt= 33] ¥H&E A sl A go=z ‘JrE]rlﬂ‘}iP—Uﬂ AHE-H

w2 9} (Standard Plate) 1.=96.83, a=-0.41, b=+0.63°] 31t}

713kl whE Aele] ME wsk= Fig. 29 yebdd. B =@l 45, e A=A
= 2099, AFTE 138722 Aol fgrRu Ekoy, AMk(a), FH=DH) =
S(AR)NA txvto]l Z+7F -1.18, 0.88 ¥ 75.88= AlFat9] 798, 6.13 ¥ 83.60ETF ¢
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Table 70. Sensory description of drinks with ingredients (apple extracts, lemon flavorants,

fracto-oligosaccharides)

Ingredients C D1 D2 D3
OPE" 0.1g 0.1g 0.1g 0.1g
Apple extracts? og
Lemon flavorants® 0.0bg
Fracto—oligoSaccharides4) bg
Xanthan gum 0.1g 0.1g 0.1g
Water 100ml 95ml 100ml 95ml
Ababe] o o] Eo B =l =% X
. WEvtolw oF | wjZo] E3ulo] . gk B, ot
Sensory description B g oz v ‘Eji gro] o Agae] W]
=) v =95

YOPE: onion peel extract was made by method of a patent application No. 10-2013-0131740
(Preparing method for onion peel extract)

IababE S 72 Brix A A (F4h), AR 2L SHR(AE90%, AR 10%)

YAAUEG  AAA(FAD), AR D FRHAARLE, FA)

Y EgYnY @ FAR(ZHELY 1Y30%0] )

= KX =
[} = =
SEARE A BE {lA B A V3ol w2 HeE WERY

Table 71. Formula of drinks made with various levels of OPEY (g)
Samples OPE" Water Lemon flavorants Xanthan gum

D1 0.02 100 0.05 0.1

D2 0.05 100 0.05 0.1

D3 0.08 100 0.05 0.1

D4 0.11 100 0.05 0.1

YOPE: onion peel extract
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Table 72. Sensory evaluation of drinks made with various levels of OPE

1)

Property

OPE" (w/w,%)

0.02 0.05 0.08 0.11
Color 6.33+1.18"” 7.13+0.94% 6.93+1.05% 7.00+0.79%
Taste 6.40+1.19 6.97+0.96 6.38+1.06™ 6.29+1.36"
Odor 7.40+1.35" 7.86+0.86 7.50+0.82°" 7.26+0.98"
Overall acceptance 6.40+1.19 7.23+0.97 6.58+1.07" 6.58+1.19"

YOPE: onion peel extract
“Mean+SD
“PNMeans in a row by different superscripts are significantly different at 5% significance

level by Duncan’s multiple range test.

4) A7) ME FAPAFERS FHE SH FASA

D FHEAFEE L LRAZ

B AgA A FubgAe, 20139 A9e FAOE & AdelA Fihd Pz 3y
HeEa 2 39 WA FEERY SN FAN%e] EUE o BAT FRBL AN Fol
Agegch. FRAAFER ARAZE 5HEL 10-2013-0181740% FHPAR

Fig 103 2& Aoz gda7gd FEHES A F(Onion peel extracts, OPE)dlo] Table 733

2], EAAAE: polyethylene tetraphthalate, PET(12
¢m)/aluminium, AL(7gm)/nylon, NL/(15um)linear low—density polythylene, LLDPE(86um), A}o]
= 85cmx14em) & A A (95 T, 1h) st At Aeld S5+ 27 25T, 35T, 45T
Ao Baste] A EE ARESES

Table 73. Formulation of drink prepared with onion peel extracts (OPE)
(g)

Distilled water OPE Lemon extracts Xanthan gum

100 0.05 0.05 0.1

@ AF7|7ke] W S5 oldlsy 54

a. AW E BA

o YMAE BAEL AOACHS W, FELS 15T AR AZY, 2L semi-micro
Kjeldah), A% Soxhlet ¥ 32 A4sspgor 2Hd. IgdF22 &4
SR FEG g

F2 99.83% % 2w =AY Bl 23] E 2 1 2H(<0.01%) H=H A
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b. A7zl mE S5 F4F % pH ¥

o ¥R AAFEES T3 59 04Ao= F4F 0.12mg/g, pH 6.070]Att. BE 2%(25T,
35T, 45TC)7 3ol A A 30Ul T4 lé’:(25C 0.1270.06 mg/g, 35C: 0.1270.06 mg/g, 4
5C: 0.1270.06 mg/g)stAL(Fig. 33), pHE A5(25T: 65176.99, 35C: 6.5177.01, 45C:
6517699 mg/@)3tATh. AFY 30ARE 150874 BE LE7gke] Fikv pHE A4S
FASIAY. A 3047bA 8] FA4E pHE WEeE 559 #5A FAES fste] Hotd #ZE
59 o] wE WstE dAdd

1T N\ 70 + 7
008 - ;
‘. E6 T
06 - & -

Total acidity (mgfg

\ __‘_.__./I = 6.5
0.06 & = 5= N p
= so W ——25'C
004 - —f— 25°C
=8— 35°C
002 - =3 53 7 45
e A5°C
0.00 T T T T 1 50 T T T T 1
a 30 60 90 120 150 Q 30 60 S0 120 150
Storage time [days) Storage time (days)

Fig. 33. Changes of total acidity and pH in drinks during storage.

c. $89 gy AHAE EX(Total phenol, total flavonoid, quercetin) % X E A E(H Al
gl) stefko] W %575 AF

o Total phenol, total flavonoid 2 quercetin® #4418 1xpd o] A3 AWy o7 Ad

o g8el PP AT Table 4ol UEhIATE AzE LR FidE IS 093me/,
Zeluwol FHEe 025me/e, AAE AL 01Tmg/eton Uehdth TEFe Zu
=102 1327 162mg/mLE B3 A3 913, S5 4E 420039 Fehriwo= % A
Aol 4% Lomg/ml, 01Emg/mlebz 2292 95 & A7 YUY 254 Th &2
o A% A FEHT Yt HYSEETE B e BedEn Bduwolt §¥e e
SEEDC

Table 74. Contents of total phenol, total flavonoids and quercetin of drink made with OPEY
(mg/g)

Total phenol Total flavonoids Quercetin
Drink 0.93+£0.02 0.25+0.03 0.17+0.00
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o AF7|7te] & ZegtR o= & WElE Table 750 YERNATE A Z7| 7o) oiep R E
eETN Fehrio = H@e gaadth 58 A% ewst molgel Wy gastt &
b wEA Yebgth 25T AZE 259 A¢ ?ﬂ%%l 1204 74A] ZetH o]z gheko]l b
E&0] 50% oS FAsta Aoy 3BT F5e= AFY 90d, 45T B¢+ AHd
304 7HA] FHEE 50%°]dS SRt AT
Table 75. Changes of total flavonoids of drinks made with OPEY during storage

(mg/g)

Storage time (days)
Temp.(C)
0 30 60 90 120 150
25 0.25+0.047  0.19+0.00 0.13+0.04 0.14+0.00 0.13+0.00 0.11£0.00
35 0.25+£0.04 0.16=0.04 0.13£0.04 0.13£0.04 0.11+0.00 0.11+0.00
45 0.25+0.04 0.14+0.04 0.11+0.00 0.11+0.00 0.11+0.00 0.11+£0.00
o AF7|Ztel W AAME ek WEE Table 760 YERATE A7) weg RE 2%
Tk A & AEEH AR FJAE FHE gAasAn 53] 45T AFE S59
Agt A% Qo] B3%el AAE  BEEL uehol 8ol el muw
FohgAFEEe] Ao dF WEE e AERe] wske] o} F Wi et
T U ol Az B, S5 e A HEHAdAM= FElAdEHe #AAE AR
Abshel wiztsto] wf9- EQFAE o= HFHlon, astel FE HEve] Ayt 283
Aog ALRHAT v 25T ¢ 35T 45 A 150¢ &<+ ¢F 50%9] tE=&S YEha
AR A7 EA 2EF 7TA FESE 0% 7|Fow HEuwm B Aol g ofF
B4 E FEAPYS Uehih WA o 2AE JFoR @ §5/13 2R
AA A e}
Table 76. Changes of quercetin of drinks made with OPE" during storage
(mg/g)
Storage time (days)
Temp.(C)
0 30 60 90 120 150

25 0.17+0.00 0.11£0.01 0.10+0.00 0.10+0.00 0.09+0.00 0.08+0.00
35 0.17£0.00 0.10£0.00 0.10£0.00 0.10+0.00 0.10+0.00 0.09+0.01
45 0.17+0.00 0.06=0.00 0.07=0.00 0.07+0.01 0.05=0.00 0.04+0.00
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STEP 1. #28A %Y W&E=45(K)Y A=

Table 77. A= QA F ] W& =44
° -
FaAE | UM RS 3193794 AR5
25 y = -0.0008x + 0.2205 R?=0.7902
Oi}l) 35 y = -0.0008x + 0.209 R?=0.7329
45 y = -0.0008x + 0.1948 R?=0.5685
Total flavonoid
25 y = -0.0049x - 1.5142 R?=0.8342
122 35 y = -0.0050x - 1.5788 R?=0.8135
45 vy = -0.0046 x - 1.6854 R?=0.6121
25 vy = —0.0005x + 0.1448 R?=0.731
0= 35 v = -0.0004x + 0.1386 R?=0.5195
45 y = -0.0006x + 0.1252 R?=0.5933
Quercetin ‘
25 vy = -0.0042x - 1.9408 R?=0.8103
1k 35 y = -0.0030x - 2.0046 R?=0.5503
45 y = -0.0074x - 2.1306 R?=0.7016

'Y = KX + B (X:AZ717E, Y AZAE XA AAA AdaEe] Aggh K& E45)
Y = KX + B (X:4%7%}, Y:iLn A, B: Ln Ao, K‘ﬂ&—o—éEé}‘F)
(Ln A: AA717F XA Ao A A& &=l ngk, Ln Ao

—‘ O
P
>,

o

1o,

—

=]

2

0 0% 2 17 WeAe ARAS BA AT F ZTeppwols 2 AMDS AN w2t
o= 1xpHk-g-A o] WHSAE A Kye=-0.0049 |, Ks¢=-0.0050, K4
5¢=-0.0046, HAE Kos50c=-0.0042 , Ks5¢=-0.0030, Kssc= -0.0074-5 o] &3t F2AX 1 &4

o
sl YA 5 A=

STEP 2. &%xof djgt

A

=

o] &4 sl A (Ea) &=

i

Table 78 . Ze}H -o]=29] 12} "k o] o3t &3} oA At=

o% T /T K LnK | LoK = -(Ea/R)(1/T)+ LnA
25 298 0.003356 | 0.0049 531852 |y = 29394x - 6.2879
3% 308 0.003247 | 0.0050 529832 | R2 - 05087

4 318 0.003145 | 0.0046 ~5.3817
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=

Table 79. HAAM €] 12} wk-g2lo] o3t &A 3} oA 2=

=5 T 1/T K LnK LnK = -(Ea/R)(1/T)+ LnA
2% 208 0.003356 | 0.0042 547267 |y = 26192x + 3.1139
35 308 0.003247 | 0.0030 580914 | R = 03671

45 318 0.003145 | 0.0074 ~4.90628

STEP 3. 24834 &2 2% 3t

_|_,
1o
rE
olo
b
o
ox
5
=z
>
i

Table 80. Z¢tH mol=2o] A3} JUAZHY HAstA] &L 2= BHeEHE AtE

22(0) | &= VTEX) Lk K Ilfn;g iﬂg):i@(— 6.2879
10 283 0.003534 5249243 | 0005251 | LnK =203.94(x0.005251) - 6.2879
15 288 0.003472 5267275 | 0005158 | LnK =203.94(x0.005158) - 6.2879
20 293 0.003413 5284692 | 0005069 | LnK =203.94(x0.005069) - 6.2879
30 303 0.003300 5317801 | 0.004904 | LnK =293.94(x0.004904) - 6.2879
Table 81. HAE Y &3} JUAZHY HAYPetA] g& =Y &% A=
2=(C) | =% 1/T(=X) LnK K ;{—&%2392; . 31139
10 283 0.003534 6141224 | 0002152 | LnK =-2619.2(x0.002152)+3.1139
15 288 0.003472 5980544 | 0.002527 | LnK =-2619.2(x0.002527)+3.1139
20 293 0.003413 5825349 | 0002952 | LnK =-2619.2(x0.002952)+3.1139
30 303 0.003300 5530324 | 0003965 | LnK =-2619.2(x0.003965)+3.1139
STEP 4. #5713 2=
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Table 82. FZgtH o]l AZMH3 = A=
*=
() TUAEEE dd FELFA) HHS-4= = 4= (B) A+ sk F(AxB)
10 152 (571 €) 0.005251 0.798227
15 30178 4) 0.005158 0.154729
20 61(2714) 0.005069 0.309184
25 61(2714) 0.004984 0.304023
30 61(2714) 0.004904 0.299115
A 365 (12714) 1.87
Table 83. HAE AztAsIF A=
2=
oy | FUGUEEM A8 FEARW) | MEEEGED €171 SFHAXB)
10 152 (5714) 0.002152 0.327148
15 30171 4) 0.002527 0.075823
20 61(2714) 0.002952 0.180058
25 61(2714) 0.003429 0.209195
30 61271 <€) 0.003965 0.241847
A 365 (12714) 1.87

Table 84. & ZetH -o]= 2 HH

o o =
IES- 2 S wHE

HzgdHA)= | FE214B) FA Al
A-B AZFA S F(C A-B)/C)*365
Ln(0.25) =L.n(0.20) ) . VO (x0.7) 4%
-1.38629 -1.60944 0.22 1.87 43.55 30.49
- TR EolEE 1A HEg A S W,
Table 85. HAME oz HH A=3 f-57|3 (1xH)HES-A S &
Hzx3T=HA)=L | F4+41B) oFA Al
A-B AZFA 3} (C A-B)/C)*36b5
n(0.17) =L.n(0.136) HBO) L = (x0.7) A&
-1.77196 -1.9951 0.22 1.03 79.08 55.35

oy

~FATE 1 A E

uE.
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Table 87. Changes of viable cell count and coliform group of drinks made with OPE"

during storage

Storage days
Variables Temp.(TC)

0 30 60 90 120 150
. 25 “ND ND <5 ND ND <5
Viable cell
35 ND ND <5 ND ND <5
count
45 ND ND ND ND ND <5
25 _3) _ B _ _ B
Coliform - . ) ) ) ) )
group
45 - - - _ _ _
DOPE: onion peel extract
?Not detected
YGas not produced
@ Ag7IA] mE FRe] B 54 (A= 3 AeH 54)
a. 47100 e S5 M=)
o &89 AxWste ggi o] HAs g FASE Azt Aol ol AAA(ZE-2000,

=
Nippon, Denshoku, Japan)Z ©]-&3}o] Hunter's L(*8 %=, lightness)#, a(d %, redness), b(3
A% yellowness) ks 33] WHE S 3to] Fatgho 2 Ve AT

o

>~
)
2

AAAE, W )M AbstEE
2,4,6-trihydroxybenzoic acids, 1,3,5-trihydroxybenzene 53 #2 3}gEo] AAHHTL H
o webA olE g setEe] Aol AFY ARWE St S vHE AR %
T Ws7E mAlste] dREA 9l Ao WstE FEC FFS HAA e AoE AEHTH
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Fig. 34. Changes of color value of drinks during storage.

b. A%71zkel wE S5 IsHAIAS

o #eR7te TS Fxoto] AFILTE AT FAUH), AR EH)eE FA4H, F 104
o s o WPHAG. F715 AR FFEE FAOE AA st Hrletes 53
ow, Alge A Ld3E&FH ol Fol Ao, A AR 5o v AR d¥FS T
A A s at7] 9kl 2 Alm e HAF Hell ks AFEH S5 AT HPpEH S
9" 7EH =Wl 93] 98 HE(L: ofF v, 9 ofF FThE AM&ste] H7bstsith 37t
&2 A(color), Ut(taste), WAN(smell) 2 AHEH Q1 7] 5 E(overall acceptance)®] 47FA] &
o] it

o AG7I7te] W FAPALAFEE 55 #H5H 5AWSE Fig 3590 YERd vRel Zo] A
ahodlAl 2 AW Al VI E BRE 2E=FIH25T, 35T, 45C)dl A 7784 ol MRS fA S}
of A% 150Y st #EFEAEAL FEtAd S YEATH
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O LAY HHAZ FES Hol4 MW BRI FuFEEol REHA AF L ALY
Zad AL 59E @7

O Wy #e fAAe] 2AY WA AHE APorn T 4874 T4

o Ml¥re @A A AN BARAZ BEHT gom Sl AR 1 uge] H 109
% 57% FbehE 4@S molx Ak ole@ MmARS oux HASE 2ule BFPo
2 Q8 R AUAT Aoz AFH B So| HHH] A oA FaF A
4909l NEHALHT Yol 2 WHAHS doyt Fod Ade] s Ytk oo
g oumat oo mE Ao o] BAH BARATAES 2HT 5 Ak A2 YR
2579 wrle] WaskAn st HEol BAe AFATEL UAste FIHom FAH9
Qe Atk AAM W 2 g A & YA

Gt gt &t thdxE YA dldE, 7F A5 T TeAE dE A

o A= AFA = AAtelA s 9 FARHEE JHE Bol AMREHE 4

& 3}bol = quercitrin, isorhamnetin, kaempferol, rutin® 22 Z¢lH -o]l=9} 3 313

ropyl disulfide % diallyl disulfide #2 phytochemical®] %o Qo] th3 A

35 AYe o= dEA vk e AdEst FAst g3E AU o]

a2, dudy 29 F9s A8 R didAe &2 o] Ay A7 # oA
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¥, 1o @ pet ™ g o @ ©
a2
N
=

e

§

N

o ¥ ATEHE FHZ Aol vwt FERA FHAE i FuFEES Be AFHAA HAEA
" (epididymal, perirenal, mesenteric fat pad)W] Ale]E7}e1o] f-Hdxwrd Wl ojsh oA
= A3 vl Qo) 2 A3 oy ¥ UlEl e u A ERto) HlE] UuFEE BELAA FA
2 wElo] ZrbatE AL B 4 991, PPARgamma2s A txito] Hls felshAl

Harste AS EAsIAT olglst Aye ddF 2 ddAstd & a3E YE o}

ol U=
txdeo] Aiko] FaFEEo oa ¥ 1 7122 PPARgammazol] ¢jE4olgh= A
S Yelle Aoz olE FASEA Y Huste] AFZAIE ARt (Phytotherapy
Research, 2011 E-pub Ahead). o}t] 39 €lo] X ubA|E Aoz A EHETE HE
Aot s w AWzA fFe Al ETEQlel Aak wistE AX o] Weel dEAdS B Zo
= ek

=2
X
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o e & ARANE BAY HAZ FET ol W FLRAA 9% 47 72
P4 gFom nE AADS W AF LAY daol vAE GnE

GAAS EAU TR WAE APOEM A8/14E AR AL Hi
D AdAE 2 48Py

dulZA A %8 (Onion peel extract powder; OPE)

FHgd FEELS ZFAdgtudA Axd AEE AT S5 AdE Gk
(ZA1F 2 02% 154A84) A8 F 60% FAFEG0T, 3hr)dAt. FHAFEE
press o137 A2l $ AdEH F FEAAZRY Fghd FEELS A By (19

AFdETEY AHS R A9

o A3 5E2 Specific pathogen—free 7oA AlS¥ 5539 Sprague-Dawleyd 73 3
40vkel & FFdste] AREsEATE B ASA717] el A AE A 1T dEjAbSe &
W3 (randomized complete block design)oll ¢ 8n}&]# % OPE supplementation'd &
A 1% 5 F 5 Av° Foto] AMSEtdth A EE ASAY 2E5F 1824TC, ¥%+v
50760% A== 218t ] ‘:}%jﬂr 2o AMRE Tl 853 AFSSEAY (£ 1), Aol 14
AES AIN-76 2ol 2AS 7|Eog da uxWdol= AW gake & I 40% T+

[e)
2 F7HA71a, 7 5 Sagd FEE(OPE)S H7bste] 2Aeolef & AFra2stdnt. &
H8 G HAFEELS 1g Y 276 mg9 querceting I3 AoEA, AAFE 27 0.25 mg
quercetin/d (Z1% QE1), 0.5 mg quercetin/d (15 QE2) % 2.5 mg quercetin/d
T 7 A YAJEJT ZAG Aol= 4T ¥ HastHA wd AE2E HolE +
= oF A T
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¥ 1. Composition of experimental diets (g/100g diet)

Groups
Ingredients
C (n=8) HF (n=8) HF+QE1 (n=8) HF+QE2 (n=8) | HF+QE3 (n=8)

corn starch 15 15 15 15 15
casein 20 20 20 20 20
sucrose 50 34 33.99 33.94 33.8

corn oil 5 3 3 3 3
Mineralmix' 35 35 35 35 35
Vitaminmix® 1.0 1.0 1.0 1.0 1.0

Cellulose 5 5 5 5 5
DL-methionine 0.3 0.3 0.3 0.3 0.3
choline bitartrate 0.2 0.2 0.2 0.2 0.2
Lard - 17 17 17 17
cholesterol - 1.0 1.0 1.0 1.0
BHT 0.001 0.001 0.001 0.001 0.001
Onion powder - - 0.00362 0.007241 0.0362
Quercetin equivalent - - 0.001 0.002 0.01
total 100 100 100 100 100

¥ Groupell tist At

O g2 el tHxa (C group)

@ IAW - 1ZFY2HE 2ol Fg+ (HF group)

@ AN - nZ Y 2 S o]+%FEE supplementation (QEL: 0.25 mg quercetin/d,
QE2: 0.5 mg quercetin/d, QE3: 2.5 mg quercetin/d & &)

AFTEY Y AH

o AA Ades= T 1AW xa HF)I a4 =55 A3 (QE2 9 QE3) £
dsEo] 247 & vy A7 Fol o AVIHAL, APTES ARSIt F54
SIQAI717] A 12412 &< A7 & Z#8Y 30mg/kg, B 10mg/kg= HojA FE 1L
AR I AR S U}—ﬂ’\]i’i‘jr k3 & fEg T/\V]% o] §-3fo] EHF sl
o A dAS A3 < EDTA7F E91JAY & §l+ polystylene 94+

:\L
ol
ol
22
£
:>|4£
R\
o
i
J%
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ol ol #&A A 3xo] A o] & 3}913’— pxA Feid g AW (epididymal, perirenal,

mesenteric fat, retroperitoneal fat pad

M;
nHN'
_O|L
2
=
D
ot
-
X,
Ll
AN
o
_0|L
S
v

o AFe AFA B WA FAw, Ao] WAL L LA A7l FYse] Hol44
&S 49 A 1 B AFFTAGS 2e 1% Bebl HAD Ho] HHAGow
s

A HHA E 9} 7+FE 9 histology

o A=3 RuskAwryt 71 %28 1 M phosphate buffered salineol#] A &3 3 71 AR =
0.1 mm’ 27|12 ZA ZZhJo] 10 % formalin & Aol A ZAA AT}t 7HAEE HE staining<
B3 g AEAS JAsle] AWEHe s dFEE FudAW NEXE I Av|WEEEsE
HESA

stk #A4

o d% AWk A3lst EAMog:=  total cholesterol, triglyceride, HDL-cholesteol,
LDL-cholesterol, &3 93 F& XA (free fatty acid) S EAHE o] &sto] AEEA7=
o] -3t A5t

g3 % leptin® adiponectin =

o Y HwHdE T =2EQ lepting adiponectind =+ ELISA assay kit (Invitrogen, USA)
= o]-&ste] SAs5HA

FAA dd A5 24 RT—PCR)

o 7t A3 WF AW %2 W Lipogenesis®t Adipogenesis ## Fxx W3S =AH&7] ¢
ste]l = ZZA Y RNAZE QIAzol Lysis reagent RNeasy Lipid Tissue Mini Kit (Qiagen, USA)
S o] g3te] F==3Fa, 1 pg of RNAZE oligo-dT <Fsuperscript II reverse transcriptase

(Invitrogen, USA)= cDNA 343t th o]% cDNA (1 pg)T quantitative real-time PCR
amplifications E3 FAALEAS vustA . PCR 2742 95T 15+, 40cycle®] [94TC (156%),
58T (20%), 72T (30x)], 72T 103t} HeolH+= GAPDHO ddFo=E HAGsIR oW
A A -4 A= lipoprotein lipase (LPL), fatty acid synthase (FAS), carnitine palmitoyl
transferase-1 (CPT-1), uncoupling protein-1 (UCP-1), SREBP-2%<& 333t}

SAAY R 4 2939 FAAA 4
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o BE A7 A= SPSS-PC+ 57 packageE Al&35te] A3ttt zF 5o ugl Wi
&3 HAA+EFAA (SD)E T +E fFo94d H5S e one-way WAHEA
(ANOVA)S A33Fe] Duncan’s multiple range testS o] &3] 945 5% <ol A8}

2) Aol Hvt FERDAA F3 FE FAD &FE Fod B AT W

o AF7IF Fd sEY 2UNAF, AT SUE 2 AHolas&e a9 29k ¥ 20 AAE nie}
2 aA Aol s Al 2FARE ATe ol BlE fostA deAlzl dE x|k
olo] Y AAFEES BFI I2FS Uz F93 2o]E yehA LEUTH AMS 453
HEE AW gixzael v QE2 179 AFo] FosiA v Aow YEhyta, 5573 &
FEE AW gixool vl& QE2, QE3 179 Asol FostA sttt 248 F5F AdE
ol AFe Edol vls) mAH 2olZ 3 oA FolFHor Frhslga M2 o]
A7t S d FEE JHT (QE2, QE3)AA  folste] #Aastdth doa& (FER)S L
A zate]l Azl v fFodor Ut SAAFEES HIUMS TolA 4
Al FelH oz At olde] AE FTHEEEH, B A7 A gaplste] ALE-g wwk
frE2lol= A2 olo] Bl caloric density’} B #=5 ¥ ofyet Aola&S F7HAA {9
Al AFT/HE xS Aol WvteErRde] fro HIde & 5 Ak T g
AAFEEL AANHAHAZ A3 vt A AFTS ZFaA71E v dujnkg o] 7]ojshs gl
=
530 Body weight
480 -
430
380 1 e L
= HF
330 -
selfffes HF+(E1
280 - —§—HF+0E2
HF+QE3
230 1

180

19 2. Body weight gain of rats fed experimental diets over 8 weeks
HF: high fat group; QEl: HF+0.25 mg quercetin/d; QE2: HF+0.5 mg quercetin/d; QE3:
HF+25 mg quercetin/d.
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3t 2. Effect of onion peel extract supplementation on body weight gain, food intake,

and food efficiency ratio in rats fed normal or high fat diet for 8 weeks

C HF HF+QE1 HF+QE2 HF+QE3
(n=8) (n=7) (n=7) (n=7) (n=8)
Initial body weight (g) 181.7+£9.8 179.6+3.3 181.4+£5.7 181.4t55 181.2£5.0

Final body weight (g) 4383+16.6"  491.5+30.1°  462.1+31.0° 461.7+27.8"  458.2+284°

Body weight gain (g/8 2554+16.2°  307.2+30.0° 277.6+31.0° 279.7428.4% 2746227

wks)
Food intake (g/day) 19.6+0.7° 17.6+1.3" 17.2+0.8" 17.0+0.7° 17.5+1.0°
FER" 0.12+0.01*  0.16+0.01>  0.14+0.01°  0.15+0.01°  0.14+0.01°

Mean+S.D. Tested by analysis of variance (ANOVA) with Duncan’s multiple range test. Sharing the same
alphabet indicates no significant difference between two groups (p<0.05). C: control group; HF: high fat group;
QE1l: HF+0.25 mg quercetin/d; QE2: HF+0.5 mg quercetin/d; QE3: HF+2.5 mg quercetin/d; FER: Feed Efficiency
Ratio

3) Aol Hvt TERLAAN IR AAFEE §FE AHFA #E ALY=HF ¥

o WAASEFS SAs] fall Fug, Axe, 5 2 A FHe s AEse] F
As 4% A7t £ 33 2o AddAolz 87 ASE Ay, uATAFH Az AN 242
o 4l Aol FAlek 2 FFel woH o Tk dgdFEE A Lol WE
A FAZE Aaske A¥ES BT & WAARNFAS durd Aol e Aol vzt
Az vt oA Atz Blel 2 A feldor ST ATE SRR AFEE
oA Fasts AFS Uetdled, 53 QE 2wolA FolAom HAadte As ddaiit

3t 3. Effect of onion peel extract supplementation on visceral adipose tissue weight of

rat fed normal or high fat diet for 8 weeks

C HF HF+QE1 HF+QE2 HF+QE3
(n=Y) (n=7) (n=7) (n=7) (n=8)
Epididymal 8.2+2.1° 11.7+0.9" 105+4.5" 9.9+3.4" 10.2+1.6™
Perirenal 2.2+0.6" 3.0+0.3" 2.7+1.1% 2.3+0.7" 2.4+0.3%
Retroperitoneal 6.0+1.5" 105+1.8 8441 7.0+2.4% 9.4+1.7"
Mesenteric 7.3+1.7° 10.7+1.3" 8.6+2.3° 8.2+2.1° 9.0+0.9"
Total 23.8+55" 35.9+3.5" 30.2+¢11.3" 27.3+8.3* 30.9+2.9"

Mean+S.D. Tested by analysis of variance (ANOVA) with Duncan’s multiple range test. Sharing the same
alphabet indicates no significant difference between two groups (p<0.05).
HF: high fat group; QEl: HF+0.25 mg quercetin/d; QE2: HF+0.5 mg quercetin/d; QE3: HF+2.5 mg quercetin/d.
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4) Aol Hgt FERI AN g FF AAEY §FE Foo E AFA X} THAEY
histology

o Fu3t W 7txAS Al A& histological images’t 18 33 49} 21 2000 &R
Ptk FAE Faust S Oy 33 o] wd WAY AXE AV|E FIl ¥ usde
ol ol HlSf HRbfatol A ASE S| A7 AAUJLL, FuEd FEE A L
N = M EbF =l BlE] AW A shube] AV 22 RS dEe k. 1E 49 o] b
Z2S HER M3 42 histological imagesE &3l tzrol vlust v vbfFEdo s gz
a0 Al Wi E o] Q= A HlE FHo] Uola FEo] glow Aol HAEHo e
AAHEE A4S Gl FuFEE AF dLolAe oldg ol dstd RS HET
T AU A 2 AT A AFEHE BIRRFEA ol = (hERA Y AWNSAE gA R FE

19 3. Histological images of epididymal fat tissue from rats fed normal or high fat diet
for 8 weeks

A: CTL; B: HF (high fat group); QEl: HF+0.25 mg quercetin/d; QE2: HF+0.5 mg quercetin/d; QE3: HF+2.5 mg
quercetin/d. Image captured at 200X magnificaion.
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1% 4. Histological profiles of liver tissue from rats fed normal or high fat diet for 8
weeks

A: CTL; B: HF (high fat group); QE1l: HF+0.25 mg quercetin/d; QE2: HF+0.5 mg quercetin/d; QE3: HF+2.5 mg
quercetin/d. Image captured at 200X magnificaion.

5) Aol W FEEUA N FHgAFEE S%8 A ue A5 AAA

o BNHAFEE §3 Fofo] wE A AAX Y WaE E 49 2tk ANOVA B4
7} total cholesterol, Triglyceride, LDL-cholesterol, HDL-cholesterol®] &%=% 153t o]
B9t} Total cholesterole w3 AWz vto H]3] QE29F QE3°lA] feoldo=zw =7}

e

3t 3L, LDL-cholesterol& A4 thxtol Hl&] AW iz 2 uAS+4a44d F58 1
FolA S7Fske Ao & yEwth. HDL-cholesterol<> H}EHE A dizatel s AW o
a2 A gd FEE 2FdA faste AS Fden SAANS g4
FEE BT AFALol AW dixadd Bls o5t Lﬁ: st AR yewt sRdd S
Azl vvks F g aAW dxdtelA Sk, FugAFES ATl i
st s detlled 53 QE2 awdA fFostA Hadste As & ¢ Add 4
AP FEE 151 2ol 7F fldth
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3t 4. Effect of onion peel extract supplementation on biochemical measurements in

rat

C (n=Y®) HF (n=7) QEl (n=7) QE2 (n=7) QE3 (n=8)
Total Cholesterol (mg/dl) 75.3+6.9° 80.9+12.1° 66.6+10.7" 109.7+20.2° 110.0+18.0°
Triglycerides (mg/dl) 69.0+30.5" 70.3+14.3" 40.3+14.3° 50.1+23.1% 33.0£13.0"
HDL-cholesterol (mg/dl)  185+0.9" 146215 13.1£1.9" 13.0£1.3° 14.4%15™
LDL-cholesterol (mg/dl) 6.5+1.8" 17.6+4.4° 15.75.8" 36.0+9.2° 31.9+75°
FFA (uEg/1) 2058+981  304.1+1268  264.1£134.8 219.6+38.6 318.3+144.4
Glu-FBS (mg/dl) 252.6+56.7"  320.6+49.4°  2956+64.7"  238.8+60.1° = 292.6%62.1"

Mean+S.D. Tested by analysis of variance (ANOVA) with Duncan’s multiple range test. Sharing the same
alphabet indicates no significant difference between two groups (p<0.05). C: control group; HF: high fat group;
QE1l: HF+0.25 mg quercetin/d; QE2: HF+0.5 mg quercetin/d; QE3: HF+2.5 mg quercetin/d.

6) Aol HF FEREAAN FRPAFEE &FE Fold @E ¥ W leptind

adiponectin &3

o SHollM AF Rl vintdd2 ouA Ak anje] sddor s o4Z 9 AuA|7F A
Weow deEo] B Fol FHH o] A7 ot AYAE o) leptine] T H R}
ZhetE R dF leptin Flow PIWHES] A RE ARGET i AgelM = ¥ 5ol el 2o

sde W oo wal MWRETAA leptin FEIb FrheHE

9] leptin &5 =4
HYa, Fa4dF2E AFATAAME 1 s57F gaste 4%¢S vEdoy A%

[0 od met ofN
)
o oy

b
A= gkokth, dbH AHF M| ¥oA  EH| = insulin-sensitizing  hormone$!

o
do
1o
ol
oL

adiponectine AW AHF LA Aoy FRgAdFEE AF wE FUHAQ AolE
o] %] %Skt
18 12
a
1.6 T i T i
1.4 ==~ T
? 1.2 = 0.8 b b
E £ b
— 1
5 £ o6
=R 0.2 g
3 06 & 04
. =
0% 02
oz
0 0
CTL HF HF+HQE1 HF+QE2 HF+QE3

CTL HF HF+QEl HF+QE2 HF+QE3

29 5. Plasma leptin and adiponectin concentrations of rats fed normal or high fat diet for 8 weeks
HF: high fat group; QEl: HF+0.25 mg quercetin/d; QE2: HF+0.5 mg quercetin/d; QE3: HF+2.5 mg quercetin/d.
Means+S.D. Tested by analysis of variance (ANOVA) with Duncan’s multiple range test. Sharing the same

alphabet indicates no significant difference between two groups (p<0.05).
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7 Aold W FEEUAA I} % AAY £3Y Fojo BE AFzA 43R

A8 FRAFEE 9% AT AEVIHAE
Hal7] Yl 1t Az Z oA Hivk By fHAE ez 2 7FA] §-A A} lipoprotein lipase
(LPL), fatty acid synthase (FAS), carnitine palmitoyl transferase-1 (#!-1), uncoupling
protein-1 (UCP-1), SREBP-2& W} o =2 RT-PCRS A A8ttt

FeHa, Fad FEee] ES

]
%729 LPL, SREBP2 ¥ CPT-1 4=

o o FFL WA B AL BoIF 2t

2@ oA AAo] we Aozt 9T UCP-19 A$E FhaFEe AA¢ me 1z

o WAEs Frlelt AL BT, QB2 1EAA @A AeHE Ao ey
[e)

= El
Epididymal fat®] 7%, FAS+ QEldA TAste FdE HYou dAlgdo=z & Aol= gl
Aot E=3F epididymal fate] LPLe} SREBP2 +dxp @&
olo] ksl CPT-13 UCP-19] =AW Hdd=s Fag4
W H S B At} Carnitine acyltransferase IZ2%= <48 # <l

AALEA RS 55 vi7istH B-oxidations #18) ZFZo]7] vl CPT-1& &

.
= B2 UiAMY AEEel oA vl TS oA, EF UCP-1%= A7te] 4ksts o
ok FAAEA CPT-13 UCP-19] =AW 2d= S7hes ABrte] Aksts F3es As
ofmigrtar & 4 Qlvh 3 AWFYE UEhl= FAS A AAl mE ddFE w4 &
T AoR Hol dupfAFEE] AsHrads A 9 AstEvs 238y At
Abshe] Axe Bl =2 e Ao dddn

Liver Epididymal fat
CTL HF HF HF HF CTL HF HF HF HF

+QEl +QE2 +QE3 +QEl +QE2 +QE3
| LPL.mBNA — e e - '.— +—ILPL mRNA
;+ __; '—_. — |l—FASmENA | — —— — ‘e |—FASmRNA

Iy . ; = - EagRiE CRESE. Ra b ¥

sEmmEevee (R B o
— — — — w— —TTCP-] mRNA =  JD. . | (R —TUCP-1 mENA

£ 2 . |—srEBP2 mRNA “‘ e —— —— |<SREBP2 mRNA
‘G Gy ew=e ewee ewwe | CAPDHmRNA |- eime em sy e |—GAPDHmRNA

19 6. Effects of quercetin—rich onion peel extracts on the mRNA levels of several genes in liver

(left) and epididymal fat tissue (right).
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o A7y

D oA s 3Rl 24

o ATl Hel7kr] A, B MG BA U gl ekl J Aol A A AW
g2 Wt AW Bt J@AL AR AR AP A AW B o]
o QA @A oI, HE, AENY, A, Ade] HEe W LEI F

2) AAAS A

o AAASE 05, 47, 8F, 1259 43 %‘;‘33}04 217 (height), A& (weight), F¢9 =4
(mid-arm circumference, MAC), “&¢+ A% I F5F4 57 (triceps skin fold thickness,
TSF), ¥ #] A" (thigh), body mass index (BMI) 37, o], ™A= AT Al
A ASS w W A Al AA] &AL, 7 RAH o R SAslon, 23] S5kl 23]

Fis g AAAYAA 7)1F5A 6 7158

3) AATE B AAGEF FA

o A7 AA ANOF) AT F8B ANA2F) 23] =A3 oM, Bioimpedance® ol ulz}
TBF-202 A}8S AFg3ste] AAWE, A A% (body fat), #1# W (lean body mass)S =733

=
ek ol YA WAL &4¥ (Dual energy X-ray Absorptiometry, DXA) & o]&3}o] &
te, ¥F5 2 T ARES ALEFS v FA AT

o 7}23 &4 7] (Ventilated—hood device; TrueOne 2400, Parvo Medics, USA)E ©]-8-35}¢]
FH9E=AY (indirect calorimetry) 0.2 F2] A% (Resting energy expenditure, REE)x}
S E A5 (respiratory quotient, RQ)E FA3stth IAFAE FE3] HFAIZ AdEjalA Hu

VA BEFFEF FHA

A A

Olr

of ¥l Aer A=y (canopy)®E L= HYE Y 58

TH7EEE wAsta, Ak age] A E F oF 2083 =

ox
i
5

A
o
o
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ml 2 AHATE AT A S A FHste] EHE £ & Y, SAAAN, T =9
2HE, HDL Fd2HE, LDL ZFd2HE, FeAEAS x5 7]E o83t =43}
At %ﬂ?‘é ol CBC(comple te blood cell) - H&HRBC), WdEFH(WBC), HXZF

2
(lymphocyte), 3l %= ZRI(Hb), 3v}E =3l (hematocrit), & U 3-F(total lymphocytes count)<
=33t #ME 3t 214 HLS Human leptin RIA kit(Linco Research. St. Louis. Mo., USA)$}
Coat-A-Count Insulin kit(DPC, Diagnostic products Cor.)E A}-&3dte] =AH& et & &
A visfatin¥} o}t ¥EMWEl F%+= ZFZ} human visfatin RIA kit (Linco Research, St. Louis.
Mo., USA)®} human adiponectin RIA kit ((Linco Research, St. Louis. Mo., USA)S A}-&3}
of =43t &2 W malondialdehyde (MDA) =43}

H+= Hit (mean)d X FHA}F (standard deviation, SD)= EAISFA T iz )
=2 A AE AH AAAY Fo AAAS, dEaAAH, dATH A%
P9 FoA S paired t-testE AMESIIT BE %ﬁ]t—, ABE p < 0.05 FFoA

A S HEdA L, EA A4S statistical analysis system (SAS ver 9.1) for WindowZ ©]
[ex]

w A7 AR
1) AT g Quy 54

Ak Z

o AFUgAe] dubd EA S Table 19 YERAT. 2 QA A FHo] didxtsE &
72 ™ [Placebo: 36", Onion Peel Extract (OPE): 36W]o. & thixle] Hi+ dAw& 9 okto]
426 + 94 A, ]@E(OPE:F)O] 439 = 89M= o FFe] Afol7b YERUA] gkth Zb dhel A

e 77 HO‘E?LOHH 59, 31" ¥ OPEwelA 6%, 30 o= Fu EFo|A]l ofx}o] Hl&
o] =k} A} AF HCLFELO] Zy7} 161.5cm, 69.4kg ol 1om, OPE©] 161.9cm, 70.0kg
2 zfo] 7} AUt Oﬁa%i’ﬂﬂ body mass index (BMD¥E $2FtollA zHzF 90.3cm, 265
kg/m® ©]91 1, OPE-ell 4 72t 919cm, 26.6 kg/m” &2 $ % =ol7b ¢loith

b

o

-

2) AA =A< A3
o AT A Alg} AlEAE HFH 12 Fo A AFS SHeta, AdF A S4(body mass
index, BMD)E A4t om, A X W&(body fat, %), A=z AAL#F (lean body mass,
LBM)& AAE A 7] (bioimpedance®) ¢} o] F oA WAL T4 (Dual energy X-ray

ol-&3te] FAsklth A7IZE 1253 A A5 Wak= a4

e >
ol
o
>~
_H

>
mlo

Absorptiometry, DX
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2 A3l Fo) nwe E3) o] ol Atk

o flokre A9, A A, FAA AT BMI= 74 @ﬂ I el e, OPETol A& A
Z(70.0 + 114 kg vs. 69.2 + 11.4 kg)™ BMI 94| 266 + 3.3 kg/m’l A 263 + 3.2 kg/m°Z
Fol Al #AaE Btk (p<0.05, Table 2). 3 Ed9 44 @eﬂb 9] o, OPE%LOM RS
FrolAel Wsts BT (p<0.05). O%ﬂﬁﬂﬂl‘ okrtol A Ad A 902cm, 2¥ F 89.5cm=
=%om OPEv oA A3 A 919cm, é_“?i T 899cm=z 2cm7F =tk 128la, ddgo] &4
= koA Ad A 1007cm, 2F F 999cm=E =% o, OPET oA A% 7 101.1cm, &
3 % 999cmZ 1.3cm7F At}

Table 1. Demographics at baseline

Placebo (n=36) Onion Peel Extract (OPE, n=36)

Age (yr) 426 + 949 439 + 89
Sex

Male 5 6

Female 31 30
Height (cm) 1615 + 7.7 1619 + 79
Weight (kg) 694 + 92 700 + 114
Waist (cm) 9.3 t+ 65 919 + 76
BMI (kg/m’) 265 + 25 266 + 33

Iy
Mean + SD or n

BMI, body mass index; There was no significant difference between the two groups.

o F¢ AT Ede Aol 23 A 302cmelAd AE F 298cm=E FYskAl A4S
S} (p<0.05), OPET oA = 23 A 30.2cmelA A3 F 30.lcmz F 42 #o]E& HoX|
okt wh EF Ey= YokatolA Ad A 585emelA A F 579cmE 9 F <l 2}
o] 5 Holx] Egfoy OPET A= A8 A 586ecmolA Ad & 579cm=zZ F2l3t FAE B

S 3EF EAE RS OPET RFolA fo8p0 astgiztl (p<00D), fiokee 243

—‘I | T =
A 332mm, 43 ¥ 31.lmm =, OPES 23 # 34.1mrn, Ad & 309mmE 74383

=247] (bioelectrical impedance®)S AF-&3ke] A1s Az flofrrol A AA &, A

A Wb gl e, OPEwoll A A Aol #olstAl #Hasidtt (D<005)
AR Fe] A9, ekt A3 W, 3= 7b7; 239kg, 23.6kgdHl F A< WS rF gled v
3, OPEv< A3 #d, &2 717} 24.3kg, 23.7kg o2 st A 743k
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Table 2. Changes in body composition

Placebo (n=36) Onion Peel Extract (n=36)
Baseline 12wks Change Baseline 12wks Change

Weight (kg) 69.4 + 9.2V 69.1 + 8.9 03 + 21 700 + 114  69.2 = 11.4* 08 + 21
BMI (kg/m’) 265 + 25 264 t 24 -01 + 08 266 £ 3.3 263 + 3.2* -03 £ 09
Waist (cm) 90.2 £ 6.5 89.5 t 6.4* -08 + 22 919 £ 7.6 899 + 7.7* 2.0 + 34
Hip (cm) 100.7 + 5.2 99.9 + 4.6* -0.8 + 1.7 101.1 + 59 999 + 6.3* -1.3 £ 20
MAC (cm) 302 £ 21 29.8 £ 1.9* -04 + 1.0 302 £ 29 30.1 + 2.8 -01 =14
Thigh (cm) 585 £ 3.9 579 £ 3.6 -0.6 + 20 586 £ 53 579 + 5.2* -0.8 £ 19
Tricep (mm) 332 £ 55 31.1 + 5.6* 22 + 25 341 £ 71 309 + 6.4 32 + 32
Impedance

FATP (%) 344 + 43 342 + 42 -02 + 1.6 363 £ 122 341 + 65 22 +98

FAT (kg) 239 + 43 236 3.9 -03 + 21 243 £ 6.2 23.7 £ 6.2* -0.6 = 1.7

FFM (kg) 455 £ 71 455 + 72 00 £ 11 474 £ 123 455 £ 89 -1.9 £ 105
DXA

ARFAT (%) 365 £ 5.8 362 £ 6.3 -0.6 + 2.0 36.1 + 88 355 + 8.6* -0.7 £ 1.8

LEFAT (%) 350 * 64 349 + 6.3 -04 + 14 360 £ 7.8 354 + 76 -0.6 + 1.2

TRFAT (%) 419 £ 53 421 + 52 -0.0 + 1.9 421 + 6.2 415 * 6.3 -0.6 = 2.0

FATP (%) 378 £ 438 379 £ 49 -02 + 14 382 + 65 37.6 £ 64* -0.6 = 1.5

FAT (kg) 249 + 43 249 + 44 -0.0 £ 21 251 £ 6.3 248 £ 6.2 -03 £ 28

MAC, mid-arm circumference; Thigh, thigh circumference; Triceps, Triceps skinfold thickness; FATP, body fat percent; FAT,
fat amount; FFM, free fat mass; DXA, dual X-ray absoptiometry; ARFAT, arm fat; LEFAT, leg fat; TRFAT, trunk fat;
FATP, total fat percent; FAT, fat amount

Y Mean + SD, Significantly different from the values of baseline. * p<0.05, ** p<0.01

(A) . (B)
Weight (Kg) Total Fat (%)

M baseline

[ — ] ———  Hbaseline

& 1 2vweeks B | 2weeks

Flacebo OPE Placebo OFE

Figure 1. Changes of weight (A) and total fat (%) in placebo and OPE group
Significantly different from baseline. */<0.05
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= 4

0 o1F IR AN F4H (DXA)S o] §3te] =4 @ A3l 9okl
AAE, el AL, Axnee AALE, AA B AA
41.9%, 37.8%°N A A3 T 36.2%, 34.9%, 42.1%, 37.9%= F2 A<l W3S Holx gt} 1
Ju, OPEZl AL A% Aol 2599 AA &, thele] AAWE, AAwige] A%, A
A Fe AAWEo] 42t 36.1%, 36.0%, 42.1%, 38.2%°A Ad T 355%, 354%, 41.5%,
37.6%% 2R AAWET QA ol AN Feak7 2asAG (p<0.05, Figure 1),

MIO_E

2 o] 29l
Z} 36.5%, 35.0%,

EE

N

0 lFWAL ANF B ATelA AF % AFAUAPANFFEOR Z4T AALgol
ekl fold9 Wb} A, FAPAFAFERLLL AT OPEFOIA AdA
)
T

3} st A9 Fof

3 FANNE B 5FAFY w3

OH

o FEAEHANA 72T EFEAVIE SHH FAHAE (resting energy expenditure, REE) &t
< Table 3 YERH AT

o FAHANEFE koA AF A 1444.1 kcal/day, 2% F 15245 kcal/day® Z=7138F3A
3, OPET oAM= A& A 14172 kcal/day, 2 F 14989 kcal/day = FolstAl 5718ttt
(p<0.01).

o AlFo 2 BAZ FAPAEZS Yokrtol s Ad A 209 kcal/kg weight, 28 3 22.2
kcal’kg weight® S7}st¥ 3, OPETolAE 23 d 203 kcal’kg weight, 23 % 21.7
kcal’kg weight® Z7}3Fith (D<001) AAFoz Bt FAUAE e ] eFatol =
A& A 353 kcal/kg FFM, é_l??j 377 kcal/kg FFM ©.2 Z7}3t41 3L, OPET-A A &= A3
A 34.7 kcal/kg FFM, 23 % 36.8 kcal/kg FFM o &2 7[5t} (p<0.01).

o MA e AN AWSHeE FAUAF] FasolAH, A ARA FAUAD
of GreAEt § 47 BoRA AF fae] AEHOR o FojAH RETh AAEFEA]
gal B4R AT, B ATNE FANARL ob

o A
solt BaE Mgl FAANSE o6l el

- 140 -



Table 3. Changes in Resting Energy Expenditure (REE) and Respiratory quotient (RQ)

Placebo (n=36) Onion Peel Extract (n=36)
Baseline 12wks Change Baseline 12wks Change
RQ 0.7 + 01" 07 + 0.0 00 + 02 07 + 0.1 08 + 0.1% 01 + 01
REE 14441 + 217.0 15245 + 217.3** 858 + 1544 14172 + 253.8 14989 + 261.4** 85.0 + 170.1
REE/WT 209 + 21 222 + 2.0% 14 £ 20 203 + 2.8 21.7 £ 1.9* 14 = 238
REE/FFM 353 45 37.7 + 3.2%* 24 + 45 347 + 52 36.8 £ 3.1** 20 £ 43

REE, resting energy expenditure; REE/WT, resting energy expenditure/weight; REE/FFM, resting energy expenditure/free fat
mass

Y Mean + SD

Significantly different from the values of baseline. ** p<0.01

4) @F HAH A F 9 2 29 g9 W3}

o @ = W AFH H BHL AT AEF AeE AT 12 Fell 2 3] s e, dulelA
AE A3 59 was Fa ofFo] vk (Table 4).

o dukzA el ol 3}etA EX oA 9 okitol A total protein, albumin, red blood cell (RBC),
white blood cell (WBC), hematocrit, platelet, blood urea nitrogen (BUN) B5% A3 A3} %
oAl wWstE ol ggtew EFE AN WHed HFaddd #9994 WstE B
hemoglobin =3 A3 3 Fo] 25 A oo £tk OPEx Y 4%, 49 A3 vuw
3lo] A8 Zof albumin, hematocrit 3ol A ¢ %<l W37} A= EQ o} BF FA 9o
A ATt OPE+o| A = total protein, RBC, WBC, hemoglobin, platelet, BUN =% A3 A3}
o o]l WEE Holx| Fgtom RF G WMl &t

o Aspartate aminotransferase (AST)®} alanin aminotransferase (ALT)+= OPEolA+= 4
A Fo] WstE HolA kot tixdtolA FAE BYPou BT A W9 &35k3
t} (p<0.05).

j&

[+

o &8 A F glucose T Ao A5 A3 H 953 + 94 mg/dlelA HE * 987
+ 99 mg/dLZ Aoz F718F A, OPET(TM)ol A= A3 A 959 + 88 mg/dLolA A
$ 992 £ 113 mg/dLE FoA o2 Frletiov B B &8kt (p<0.05). <
do] B9 9ok d OPEw EFolA A3 A3t Fo %<l Wstrt #zs ] okt

My o

il

9% A4 wEE Auw, FAL 9, fkrilAs Srksha, OPET A= a4t

o
ol
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G+ (p<0.05).
A9 A3} Fo o129 Heo]E welA

S Bt (p<0.05).

F2Y~H%, LDL 2d2H%, HDL 2H2HE 2% 9 ok2d OPEZoIA
okt oL} free fatty acid7} 9 eFtollAl f2odk A

o AF W AAYI} AREA Fhu deld G WHE Aol A BF BT B
W, B3 wsAust ok fol@ Yol dutm wmsm g, B AFAE 4F A

o} . adiponectin < ¢
FoA A S FoHdor FrlstAtt (p<0.05). ol H s ZAip= ofr] Y
|

ul e ghohs

o A& Azt ALel B#EEe] AW W malondialdehyde (MDA)S =A&) & Ay 9okt
OPE & E 5S4 AY 2 23T (p<0.05).

Table 4. Changes in blood and urine parameters

Placebo (n=36) Onion Peel Extract (n=36)

Baseline 12wks Change Baseline 12wks Change
Total Protein 73 £ 04 73 £ 05 0.0 £ 0.5 73 £ 04 73 £03 0.0 £ 0.5
Albumin 45 + 02 45 + 03 0.0 £ 0.3 45 + 03 46 £ 0.3* 01+ 03
RBC 45 + 0.3 45 £ 03 0.0 £ 0.1 45 + 0.3 46 + 0.3 0.0 + 0.2
WBC 58 £ 1.6 57 £ 15 0.0 £ 1.0 59 £ 18 63 £ 21 04 £ 17
Hematocrit 43.0 £ 3.3 415 + 2.8 1.3 £ 19 43.7 £ 3.2 424 £ 25% -1.3 £ 23
Hemoglobin 138 + 1.1 13.6 £ 1.1* -0.2 £ 05 140 £ 1.1 14.0 £ 1.0 0.0 £ 0.6
Platelet 2685 * 63.1 277.8 + 65.5 9.2 + 377 267.0 + 71.7 2788 * 68.3 114 + 554
AST 231 + 11.3Y 193 £ 5.0* -3.7 + 878 226 £ 95 209 £ 121 -1.7 £ 10.3
ALT 195 + 16.2 16.3 + 10.1* -32 £ 91 201 + 125 179 + 16.7 21 122
BUN 13.0 £ 3.8 125 + 35 14 + 311 12.7 + 2.7 13.2 + 3.1 05 + 31
Glucose 953 + 94 98.7 £+ 9.9* 34 £ 95 959 + 88 99.2 + 11.3* 33 £ 91
Insulin 79 = 46 74 + 33 -05 + 34 76 £ 36 8.0 + 64 04 +71
Triglyceride 1134 + 463 1325 + 60.0* 222 + 575 112.7 + 445 1079 £ 383 48 421"
TotalC 1912 + 463 188.1 + 35.8 -31 £ 293 1894 + 327 1925 £ 30.8 3.1 * 319
LDLC 118.1 + 35.2 1174 + 33.2 -0.7 + 28.2 1203 + 30.0 1241 £ 308 38 + 279
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HDLC 529 + 13.5 52.0 £ 88 -09 + 89 52.6 £ 10.9 533 £ 11.9 07 £75

FFA 556.8 + 2393 467.7 + 1749* -89.1 + 2387 5464 + 1749 5319 + 1824 -14.5 + 180.9
Visfatin 09 + 08 0.6 £ 05 -0.3 £ 09 15 £ 15 12 £ 11 -03 £ 1.6
Adiponectin 39 + 17 72 £ 2.3* 33 +18 38 + 24 72 + 2.5% 34 + 22
Leptin 149 + 8.0 11.6 + 5.7** -3.6 £ 52 15.7 + 109 114 + 6.7** -42 £ 76
MDA 14 + 0.1 1.1 £ 0.2** -0.3 £ 04 14 £ 0.1 12 £ 0.4 -0.3 £ 0.5

RBC, Red blood cell; WBC, White blood cell; AST, aspartate aminotransferase; ALT, alanine aminotransferase, BUN, blood
urea nitrogen, TotalC, total cholesterol; LDLC, LDL cholesterol;, HDLC, HDL cholesterol; FFA, free fatty acid; MDA,
malondialdehyde

Y Mean + SD.

* Significantly different from the values of 0 week. *P<0.05, **P<0.01
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1. 989 FHPAAFEE
2. 9A = S (Allium cepa) B2
3. 715(A %) :
o Quercetin
4. AZFH | AAEAH->FAFEoAR>THos AT YA T EE
1O % A& 2 g2 gto] e &%
1O 715 (A #)A £ Quercetin 223 ~ 334 mg/g
1O a3l g+
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- FH] A o] 3]
gax | 3 IALTen s
_ - == 0. m 5
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« FuE AEFAH ZAFE EFHO U

« FRAAL AEFYER ALY (Aol Y
A4S, 2009), FRHLE dEFEE
(A FEZFA, A 1A A2013-204%)

« FAHLER] B FRFE Yo ARV TAF
71548 9852 AAE (UAHAZ A2010-38%)

O=9

o YEANAN e} Fgdo] AFoE ERHY
Ae (FAETHAEARY FAHE 59
AEFEFE)

a

<ASHEF>

O=

- A X3 F ATl duHEFoE JiEL
U

O= 9

- YEOA IR BY 3F 49

AukNZ o2 F-EH Y&

() <44 42 DB
. F9773 2 quercetind] i ol kg, RAE
B3 ge
cFdE FF2WA R FIuAY ZHE
FAND § Ax;, I LA} A B
bz WA HAN LA F7h A 9

(Natural Medicine Comprehensive Database)

OA P A =
s FRAHAZFESEZ A 0.36 g/d
« Quercetin® 24 100 mg/d

OA#AF
cAFEE 2 dAsAd AT AHAHF AR
=
+ Quercetin® 24 =L FT 12.8 mg, 95
percentile2 48.7 mg A3

(FRNAZFEEA + E89H 0= DB)
« Quercetin® 24 w20 HT 5-100mg,
A FH T 626-1,926mg A F
OA & =3 7t
« TRATFFEZAL A& AH =T
EtH ol FF  dHolEHolx RRE
A=z k=9l quercetin AFHFE
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&g oy, AP dolgHol A =<
ORls HF HFEY EFdER=o=E FF
Az7t 2EX gormz Ax HAF xRy}
AA ALLEANE 7H50l A&

kA, B5Q9) quercetin HHFOE HAH
J7te 3%

YA HAFEFER AR = quercetin®
AMAAFE vFAY Hd HAFF 3R
@i, nAHHATY HEHFAFEY S

<=
—I—T':?:]J

wetd AgtE LMAFL YHHHFun
794 2L

- AFLEE FPE 2749 JdAHEAHAA
1071253 036 g/d FELE AHIAA
o] dukgo] BIHA R

« 7 (A E)ZEQ quercetine 3HF 110-500
mg FE2E AFHAAZ AAH LA FAA

A

aRdawA, FInAS AAGAT 9
FHA7E e ARE AR F4)
FHAL.

AAY Hdadd 2ves € T e

00.36 g

i

rJ
o

[AHL=]
[] 3T3-L1 adipocyte / 0, 25, 75, 100 pug/mL /
A gt oy
- AMEY AWEH, TG &%F T4 (p<0.05)
- AP2 mRNA o3& 74 (p<0.05
- CPT-1q, FABP4 mRNA 2 57} (p<006, 5592

~

[FAFE E]
[] 3T3-L1 adipocyte / 0, 1, 2, 4 pg/mL /
A et v

- AlE AP, TG 24 (p<005, F=2E4)

- GPDH activity 4 (p<0.05, 5=2]<+4)

- PPAR-y, C/EBPa, aP2 mRNA =3 74
(p<0.05, 5=9]&4)
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- LPL mRNA & 74 (p<0.05, s=2o]+4)

O- ATGL mRNA 2d Z4 (p<0.05)

- HSL mRNA ¥ #Z4 (1 pg/mL, p<0.05),
Z7} (4 ug/mL, p<0.05)

o 5

[Quercetin]
[J 3T3-L1 adipocyte / 0, 1, 2, 4 pg/mL /
A gt A
- AlEW A=A TG g% 724 (p<0.05)
- GPDH activity 74 (p<0.05, ¥=2]F&4])
- PPAR-y, C/EBPa, aP2, LPL mRNA & 74
(p<0.05, F=2]&4)
Q- ATGL, HSL mRNA 2d Z4a (p<0.05)

[] 3T3-L1 adipocyte / 0, 1, 10, 50, 100 uM /

A g et oy

Q- Adipocyte differentiation Fd Py
(TE9E7)

O- Apoptotic cells (%) F7} (p<0.05, T
oEH)

Q- C/EBP-q, PPAR-y, SREBP-1, FAS ©3&
4d A (TEYEF)

O- AMPKs, ACC 143t 571 (5= &%)

offt
i

juiid

[ 9E]

[J SD rat (A W2lo]l&2 B%t §%) / 85/ 0.36,
0.72% 2lo] / tjzx=a- tiy]
- Body weight, feed efficiency ratio 72> (p<0.05)
~ Viscerdl / retroperitoneal / mesenteric fat 7+~ (p<0.06)
- PPAR-y, (/FBP-q, FAS ACC niRNA & 74 (p<0)
- CPT-1a, UCP-1 mRNA & Z7} (p<0.05)

[FAFEE]

(] ICR mice (A2 ol2 vk {f%) /357/ 1, 3,
5% / 2ol / &t thH]
- Body weight gain 74 (p<0.05)

[Quercetin]

[] ICR mice (A¥Ao] &2 v H-%) /125/
0.1% / Aol / tx- oy
- Body weight, fat weight 7+ (p<0.05)
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- Adipocyte size, diameter 74> (p<0.001)
- AMPK phosphorylation =7} (p<0.01)
- SIRT1 protein expression =7} (p<0.05)

[] C57BL/6 mice (ALA¥2]o]& v|¥F F5%=) /9F/

0.025% 2lo] / tix- tiH|

- Body weight, liver total lipid, TG 74 (p<0.05)

- Lipid droplet number, size 72

- Hepatic mRNA expression of Cyp2cb0, Fnta,
Ponl, PPAR-a =7} (p<0.05)

- Hepatic Aldhlbl, ApoA4, PPAR-y, Abcgb,
Gpam, CD36, FAS, Fdftl mRNA & 74~ (p<0.05)

~ Hepatic CDB6, CEBPq, FAS ©hid 2 7k~ (p<0.0b)

- Hepatic Abcgb, Ponl @2 23 =7} (p<0.05)

(] C57BL/6 mice (ALA|¥2]o]2 HITE f1=)
/2057/ 0.05% 2o] / oz tiy]
- Body weight, visceral fat 74 (p<0.05)
- Hepatic fat accumulation, epididymal fat 72~
- Hepatic TC, TG 7% (p<0.05)
- Hepatic PPAR-a mRNA 2&d =7} (p<0.05)
- Hepatic PPAR-6, CD36, UCP-2, SREBP-Ic,

FAS mRNA & 74 (p<0.05)

o
2l
Y
ofo
>

jue)

(A3 EE]
O] ZAls/819k] A4 (n=72) / A1 H Y5 0.36 g/d
/ 125
- Body weight, BMI, 3]®H A 5d %4 (p<0.05)
- Impedance A A= 744 (p<0.05)
- DEXA ZA&, AAYE 24 (p<0.05)

[ AH 9 2]
] Hl9R) Aol (n=10) / FAFLE 120 mL/d /
125

- Body weight, BMI, s8] &4 74 (p<0.05)

RS

AIAF 8l
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24. =U-9] ALEE
24.1. =4

ynAEe £z Yuel ZAT SAL W FE T Hejol YuAEcR B
|0 e, HE HES2 or2iet 23
4 HAHA 44 AE
A}Z]
AFEAA AEY A=A} P =oape s 5 4 g
e} 120 mL e A4k = ekxl 100% | &
IE {13, HE =R
2 & 14
3=53L
A=l 100 mL el vt = ¥ 100% | F
/1=, S (3a=d)
14
3-5%
= 120 g R Ayt - okxl 100% | &
NE 1= AE (gz=gh
a4 20 mL e ggk = okt 100% | Z
1=, A E (#A=d)
14l
3=5%
HE 20 mL e a4k = ekxl 100% | &
7] 2 & /1%, 2 E (gd=g)
14
2-3%
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. S = O Ab Xl o o
Hotze|7ISels, SEFES, Ol SX0Ms & &2 el EE |FAAZ|17| €
S M =35 n = [e1x=] o= MX|SH 1§ 0|l=
5to] b A= FE FE0 quercetin 50| ZRE S2E MFIe (1998E 0|9)
a4 e | 44 P 24 AF
A AZT | gme | am | 8= e
mile (= o= | 3 i |4 | - | @ 100% e
l;“m”e'l‘: s e o A= fo;*: T E 100%) )
""" : = o= A%k = Bl
A - ﬁ e it i
£ £ oy e
b4 .2
i g. l .
=3 i
E . )
= - R =3 Ayl - T B33 2o
HE (ERE i)
| =4 g = vtk = o g3 B
Sl ) ENE {7z 2 i Eohg
100%)
5 315l = Atk = R
i i HE
= e
it
Lo Grsy Ak - 1]
AE EE X #Fl b A
= | 2EER KA it
00 Yok
RS i 1 floz brE sy At - 1000 ml @3 2=
el i Heale {querc A& quercetin (from
el 10 & etin red onion) 1000
7t Persona | 325 mg. YIERI B3 83
= | Care | me) mg, V]EkY B6 83
mg, BIEMI C 500
mg, FHER 150
mg
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Az=33

AB/AEUNE

23

‘Quercetin ¥%F
(mg/g)

&%)

45 (482

) A%

2) 9%d=

!

3) 74 3%

4) A%

!

5 AYAZEH

!

6) #ddx

|

7 AT RE

TEE (0.29g/plate cm®

0 s ThAF AL A
0.3 Fazsts

0.2% 1% 477

Al =4 (448
1540 (w/w)
FE 4 .07 g/l

70~80 €

50=3 . 343k

50~70 T,
42~52 mmHg
2~3"Brix

20.7

31.5

100

100

o

1]
T2
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341 AR AxETA

) AE AFH

3)

%

= A o[22 HA

02 %WwW/N) IEMAEM MAE — 03 % TFASIEASHEZ| — 0.2 %wN) 1EM A
X MA

1ZMHAS] AE7IES =oto] STFEES MM 1~220[W ERALHE
§ O,

EX @e =2 289 oY ngsty HE0|

_.; _
m; |o+
=0
Rl
+
=
ot

=HlE AM =t 60 % FF(EME 72| 158)S F=7I0AM 10 F=

TE80: 60 % FF (FAHLUS o 007 g/L IS0 pH 5622 =73)

P

t27|7|: =&7| (Double jacket &bottom open type - Full volume: 1,000 L)

FEZU: 5013 T, 3A|2E

4) A3 Ot A34)

7tk At 7| (Filter press, #+Z=E 0.29 g/plate cm3)0f| S}

5) YA TF=H

6)

7)

S57(0)A 2~3 °Brivitx| S5t

=]

Hz2|x=H: 50~70 C, 42~52 mmHg

FAAZ
JZds
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A 4% 459 A Y AR

41. 988 §F AL F U A, B 5
RSk 2Mel He o] L B
42. 71 AR (2= XEAHE) € 24
7l s(XH)’d&: Quercetin
OH m
OH
* Structural formula: OH
HO 0
OH
« [UPAC ol 2=(3.4— dihydroxyphenyl) = 3,5,7— trihydroxy— 4H-
chromen— 4—one
* Chemical name: Quercetin
* CAS number: 11 —38—b
* Molecular formular: C;sH;00-
* Molar weight: 302.24 g/mol
* Density 1.799 g/cm?®
* Melting Point: 316 €
452

> Quercetine Adeo] &A13+= flavonoid = A

S 7IzE ok A ko, hdAdol FlH(A
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& Quercetin, total phenol

5}

=

o, 7|
=
;:,‘

3]

| e
=

=
[==}

2
]

S
A

a
Al
> Al

>



21t

> Quercetin

45T

*1.80

278331264

1509
27TO3=T73 | 2725R=4.02 R84
26633563

(e+2): mg/g)
=
s Flox 304 604 g04 120¢
I
25¢ 266.11 1024
HR12
5T H8.12

180¢

=

> Total

27143882

26382936
27742463

26708226

26877680
28030314

26628815
27040475

273221626

274251326

phenol

27138482

45T

+13.97

TAT021746

71893=1014

1504 180
719893333 | 7196891229

271.78=493
(w2 mg/g)
!.,--1-/31]_ ]
iy 0Y 304 604 804 1204
257 71783£12.65
35°C 73187

ue

> Flavonoid

723612374

72982684

BBRTET1281
T3T21TU32

67800=

70

71985985

32313665

0.0l =6.01
46593035

72333004

BRZ62T203

68032944

693273,

5
b

L} -;4]_

; Kot =

T )

30Y

38R TT=8HE5

60Y

904

1209

(+21: mg/g)

411.93=859

41389676

39241405

396.30=3.19

39643=316

1504

180

45T

39978=4.39

6

38627=7.03

39617315

39580=317

Jod=324

41824581

9539568

39630314

39617317

JU683T316

39643324

39896311
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A 5%, 71TAE [ET AFAHAE] 748 2 A I3 =
51. 71SAE (B AEAA®)Y 74 £ <A
51.1. 7158 % (5= AZAHR)9 73
7|5 (X E)HEQl quercetin@ 2 A 223 ~ 334 mg/go 2 MMSIALCE
5.1.2. AA
7154 2 U 715E|E)HE9| &2k0| 2685~290.0 mg/g HE £AM5|0f
2udx|o| WRZHO! 2784 mg/g0l B} (20%)2 TEfSI0] 223 ~ 334 mg/goE A
SIEL, AMEETEAAZ|2C 2MZAnt0M Yol JE7F d-E 40 HetesS
otzfet #o| =olgt
AMEMHEEAAZ| 2 220 [ 5-1, 5-2, 5-3]
[AAZ| 2 AZOstn ME 0= K AL AE]
(49: mg/g)
]ﬂ_g__/lr_ LOt NO LOt ]. LOt 2 LOt 3 A é—%%&%i‘l_
1 289.8 268.5 275.8
2 289.9 269.2 276.8
278.4
3 290.0 269.3 276.7 + 92
Y + FFHA | 2899 + 0.1 269.0 £ 0.5 2764 + 0.5
52. 7l AE (BEE ANEAE) E5F AH
ExoEY Quercetin
m 9 | A - 3 A Sigma-Aldrich Korea Ltd.
Al e = BE%E
= Y C15H1007
CAS No. 117-39-5
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53. 7A€ (B XNEAE) NIALH
53.1. AEHH

Negeld 7lsd E=

|
HMHEQl quercetin A|d HE =

u
ro
oz

T

W A e W A8 Al deld) A5 AE ofF

P ARG F = AET quercetin FEFe] wof W9 dES

1. e A=
L1 A4 A 8 axE

111 7+

1.1.2 Water bath

1.1.3 Azt&ek~= (250mL)

1.14 w2=AddY9 (50mL)

1.15 B-&&ek2~= (100mL)

1.1.6 o #%-& WB <l ZY (045 m)
1.1.7 ¥4}7] (10750mL)

121 n&AAAZnpE T
1.2.2 UV-Vis 370nm
1.2.3 Agilent, ZORBAX column
(Eclipse XDB-C18, 4.6x150mm, 5¢m, Agilent, USA)

2. &

=4

M
et
7
rE
.2
o
|~

21 x+&4

2.1.1. Quercetin (AR CisHyO0; A 302.24 g/mol, Sigma-Aldrich Korea 1td.)

o

22 AukAof

2.2.1. 60% Ethanol, 6N HCI, 0.5% Acetic acid, Acetonitrile, Methanol,
Water
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Sa=
32 Adgd Az
321 AE 1gs A3 o} 60% ethanol 40mL, 6N HCl 5mLE zt7F H7}

ZF2AIZE, 95C) 8t} o] & 60% ethanols A}

w3
&gt 483 §F 045m ZEHE AHT S AY

411 nE&AQIZutE TS =4

o A Agilent, ZORBAX column

(Eclipse XDB-C18, 4.6x150mm, bum, Agilent, USA)

e °]5: Water: 5% acetic acid: acetonitrile (40: 30: 30)
e HZ7]: UV-Vis 370nm

: 1.0mL/min

o Y8 P APEN 20uLE FYUS 7] 2o wet Agdy %
=89 T JAHLE WH I 3 HIFHAE AEst] AlEEA F
HAAY sEE Fstar, v Ao w2t JA F HAAE (quercetin) 3HF

(mg/100g)& -3ttt

<AAE2 >
. Vv
Quercetin 3% (mg/100g) = C x Ty x 100

| AMF9] quercetin % (mg/mL)
£ A=k (mL)

o
4
o L

532. AFHY " eol A
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Algissiol Efg 2 AAISH ZTh EINO| ASEINS (R 43) [ 54

35 A4 g

o ¥ AlFE Ao A quercetine] AE]H o7
.]

AL 9,
£ o] A (Specificity) A E A

o ¥#¥E: R=0.9997
244 (Linearity) g

A8 A4 (Accuracy) o 344 105.437115.79%

A A (Precision) )
O T

B9 (Range) o 268.737304.89mg/g

- 168 -



3

9

: 1 ppm ©]

#ASAFALZS 74 L 2A
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6.1.3. ZF& i

29| Mz= g0 Ar8oHA| etz 4 2F0A g

=

=
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2

HEaAtA v

[e)
IT

6.2.

A X

=
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(TF5, 37T, vd= 5)9 AlEEHE
g5 AEY S
) A EEA
Z0) & A10. LREAIE
IR 7. HE T
5o el = d A EY
71 Ta% AY
EiCai AEEA

3. HAEAEY

3.7 At
Diazinon, DDT, Dicofol, Dichlorvos, 1. A &34
Malathion, Methomyl, Methoxyfenozide, 2. #|10. < HkA| A
Methidathion, Boscalid, BHC, Bifenthrin, 4. %}% <
Cypermethrin, Cyprodinil, Cyhalothrin, s oA Y
Acetamiprid, Azoxystrobin, Atrazine, 4.1.2
Ethion, Endosulfan, Imazalil, 0h&-5 oF g A
Isoprothiolane, Iprodione, Iprovalicarb, H

Carbaryl, Carbofuran, Captan,
Quintozene, Chlorothalonil, Chlorpyrifos,
Chlorpyrifos—methyl, Chlorfenapyr,
Tolclofos—methyl, Triadimefon,
Triazophos, Triflumizole, Triflumuron,
Thiamethoxam, Parathion,
Parathion—-Methyl, Paclobutrazol,
Permethrin, Fenarimol, Fenitrothion,
Fenvalerate, Phenthoate, Fenpropathrin,
Fenhexamid, Phosmet, Procymidone,
Prochloraz, Profenofos, Flubendiamide,
Flufenoxuron, Pyraclostrobin,
Pyrimethanil, Pirimicarb,
Pirimiphos—methyl, Hexaflumuron,
Fludioxonil
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_RERER RS

Aet 71
9 7 A gE At 71E 2 F4 | AE2x ANFHFA) Y
s Aa Aol we | 3 gae) we gol
uto] U= B U= Bk
Quercetin
75 (X B)A B 289 269 276
° ° 223334 mg/g
5 1 o3} 0.11 0.12 0.11
2o22 | zua 1 ole 0.79 | 081 | 087
- o = 0.02 0.01 0.02
E— (mg/kg) II=H 05 ©o]3} i i
20 05 o©]3} =HE | w4dE | =S
o <A =4 A 4
m] Ay =2 At
(FN2) - - -
(cfu/ml)
35 0] = 7]
= A (FN2) - - -
AR | o) (31281 2) - - -
58 N .
T2 ook HAFS (3Fele) - - -
] 237
= =] =
_C]_% ?ﬂ—%—%cﬂfm 590 E@E
5% -
D AA7 % AR dea A5 u 29T
2) AA B AR EA T
W33 19 =23
_ 19 A et I+ Z ol )
F55 | 42X . Aot +37 9% %%L;% 19 9y =&
pal = -
s (mg/kg) (ug/g) 32 F (ug)
(g) (ug)
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=1 0.11
TH| & 0.82
RSN 0.02
TFe eHE

4. 0.36 10.8
5. 0.36 150
6. 0.18 3.0
7. 0.18 2.1




[y =1

3
«

AR H

A 77

of &3 4 (4 A

A7z H

A14%

5)9]

A|2013-217

LA

7F? [t 2]

= AARJAZR? [oFH 2]

o]
AA -

ww 4ol

e 9
, A E 4

!

712 [4l]

ot

)

B

o
i

—_—

0
N

oy

77 [ehi 2]

@ A Fol LA FRT S

()]
DA

=717 [obH 2]

5|

HAY FE

L=
=

of et hdg AEAR

—

X
A

3}
.

t= A&

9 = =
55 57

A

A=A AR (A 2% =)

7.1.

Q4
A

=2 2@ 7|ZH AHHi &l of

AL A0 ® MANez de| g# 52

J

QFIHAllium cepa L)

=
=

b el

of

=),

X TA| H2014-117

AlOE
1
, 2009. 8.

M= ANMSSH,

=
<)

Al
—

2

oIF H|2010-383)

SN

19] ¢4 (528, 54 5) DB A4 AR

Ax4 DB ANZA TG

7.2.1.
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YItet quercetin0f| CHSHO H|O|HH|O|AF HMot Aut= O HeF €2
> AAZIZE 720143 74 124
o o]  H] o] 2 A o HA | dAAY | FFEA
43 ad 3
ARASF
Pubmed (Onion, Allium cepa, | 347 8 7-1
peel, hull, coat, skin, ~7-8
Toxline (Toxnet) quercetin) AND 111 0
(safety, adverse
effect, side effect,
toxic)
FDA poisonous plant DB Onion, Allium cepa, 325 0
WHO monographs on selected quercetin 1 1 7-9
medicinal plants
IARC monographs on the 1 7-10
evaluation of carcinogenic
risks to humans
AHRQ (Agency for Healthcare 29 0
Research and Quality)
AHP (American Herbal 0 0
Pharmacopoeia)
AHPA'’s Botanical Safety 0 0
Handbook
(American Herbal Products
Association)
ESCOP monograph (European 0 0
Scientific Cooperative on
Phytotherapy)
IOM Dietary Reference Intakes 0 0
(Institute of Medicine)
GRAS (Generally recognized 1 1 7-11
as safe)
Natural Medicine 1 1 7-12
Comprehensive Database
EFSA (European Food Safety 600 1 7-13
Authority)
Health Canada 50 3 7-14
~T-16
TGA (Therapeutic Goods Onion, Allium cepa, 118 4 7-17
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o] o] E] ] o] & Ao A4 | A | HFWH
43 a4 3
ABASF
Administration) quercetin ~7-20
PDR for Nutritional 11 0
Supplement
(Physicians'Desktop Reference)
PDR for Herbal medicines 1 1 7-21
(Physicians Desktop Reference)
Tradimed Onion, Allium cepa, 0 0
b, I A,
quercetin
KISS (Korean studies (Onion, Allium cepa, 7 0
Information Service System) %3} peel, hull, coat,
RISS skin, I Ad, Ad, [ D 0
NDSL quercetin) AND 324 2 2,
(safety, ad s
DBDPia safety, adverse 11 0
effect, side effect,
toxic)
7.2.1.1 &3 AZe XA DB AME
oot AEo| ot g HHEE XNEr=E US
iz Yot #£20| ot AEE of2fet 20| HESIS.
> Gk e ok o] AR HE A e A7 HaA] JH
WHO o oFulo] AME H9 G
monographs on e Contraindications: %3}ol &e#]A7} A& A AFE FA

selected

medicinal plants
[(HF 7-9]

e Warnings: X% v} &
e Precautions

- Carcinogenesis, mutagenesis, Impairment

of fertility:

Fo e AFBARAA EAEelE FHLEA
&=
- Other precautions: YHFAQl FoAlgS B ag 4
glom, T3 ofEwe]l Fu g FHE, holoe
AR, A F 1A gabe] UM E HaiE XA
o) o) O
5 A |1
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e Adverse reactions: B9, HEFAIFAH 2 LAt
HiEo] 915
Natural B I
Medicines o AGH AFom HFH Al LIKELY SAFE
Comprehensive o A= HA3A A3FH Al POSSIBLY SAFE
DB - ¥uE e s AFAN, 3 AR
[H % 7-12] dlphenylarmne =4 35 mg/d7hAl AFHE Aol A
e e} oAl SR ARV glema dgHl
AEAHE ol ow HASHA ¥ s AT
o o] gukg: Bk HAA HH EHZH(stomach distress)E
s & e

EFSA
[d % 7-13]

213 ddg=27] FHEY E systematic review A3
o kol A 6-8A oldol & oo = SRS

cross—sectional studyol A &F3te] & =27] Ao st

Bk A5

- Ay, wgzkA, R/AAE, 3 ol digh skin
prick test A3, %ui= gEE w3 ddgE7=
fFrastg e oE AEe HE AUHeR =
VHEFEE S

Health Canada

ate] ALg o) T

_L
Health Canada°lA 3 1z$5

[ 5 7-15, | e ol Fukel =7
7-16] IR = ] < OOkIJrE °Li'ﬂe7] e BH=
7o) AAstA] gfrha ddd [HE 7-15]
o U} < 20114 Natural Health  Product Ingredient
Database?] ‘non-medicinal’ ingredient® S A5 A< [H
7-16]
TGA o Futo] ARG F9 1
[AF 7-18. 7-19, | o o= A= it A glo] &< 2™ (homoeopathic)
7-20] MR 7tHo U [HF 7-18]
e oFu}:= herbal substance®  F7tEo] 9o ARTG(the
Australian Register of Therapeutic Goods)9] listed
product®] ‘active ingredient® AT F U [FH
7-19]
o U3 T excipient (H7HAl, FEANE FH7IHA A&
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. G pash AE, nEA, FEel 454e A [AF 712

- opz/mFAsle]l 4EA8: "o g JBL WAL 4PL T
ohz(el: ANz, AF, WA, s AY, o8, AN, 9T, BEEE,
A8 %)% B Agstd 28l 990 B - A

7.2.1.2 Quercetin® <txAA DB AA 43

Quercetin®| OtFA Sl SAHHO|KIMO| CHSH 2[5O A, quercetin2 Salmonella
=

= QustioLy, in

<
©
=
3
c.
C
3
EN
A
i
>
o[
rot
5
<.
o
40 n
2
Jn
0x
>
o
2
>x
i
e
rE
o

= = TT=0°
vivo G110 M= SCIHO|YEO0|LE R 5E0| SIES SRS, [HE 7-2, 7-5]

o
Quercetin2 E2etMO| Qe Zd{o2 HIE.
o

> Quercetin®]

)
4
2
X
Z
jab]
[
o
=
=R
=
o
.
(@)
=N
Qo
0Q
<
)
=
)
Q
=
job]
3
o
=

of AbgH Ag wWHol HAs A Lk fgFE AFoA quercetine
ol xJo] gl Aow 22 A AS. [HE 7-5]

> H3F 1998'd TARC (International Agency for Research on Cancer)ol A
quercetin®] TIAFEAdS H7HS 23} ‘Group 3 ¢ Not classifiable as to
its carcinogenicity to humans' & #F%. [H% 7-10]

> AFES Ao 2 quercetin =X querceting 33 A EFEES 3-1000
mg/de] &R @3|-12F AAAZ AFEANA] o] dHkgo] HalEXA]

gron "ol % AW AAAE Wbt AL [T 75

_

1o o gt 2HEE AlREAE W SSAIF0IM quercetin2 QFHTH A2 =0l

> 7 Wistar ratell quercetin 31-1260mg/kg BW/d %+ Y435 quercetin®
241 19-94mg/kg BW/AE AT2 457 AAANAS u, AT A
(Quercetin 315mg/kg BW/d ©]4; %3} 47mg/kg BW/d ©|), Alsd 2l
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](Quercetm 157mg/kg BW/d ©|%; <3} 34mg/kg BW/d o) 7F
2 Z789 o}, 8% AST, ALT, creatinine 0= #s7 gl
A

Col7leld] Rabgol BE g3k A FES Agel 4R A

32 1o o
rlr o _1>4 —11:1

A8 AEe Fo=m, A AR dHstE duke] Tl A

= kA g g7t fle Ao gelE. [HF 7-1]
> A 92 SEAIFAA quercetine A 7S Welsta A EE
= Ao #o]stE thyroid-restricted gene? W3S FHAA7|E Ao=
bk o, o2& Ay A &lE vyt fle. & A, SR
A7 A S SRl A ALE AlgHS aEE] B 8 e [HE

> P19 neurons (pluripotent mouse embryonal carcinoma cell line)ol A
quercetine A E A&} A FAPDC #olst= FHA wAd JFS T
S, MEZEAEE U MEARE ZA o= FFES T4 2 o= gy
AL, [FH 7-4] quercetin toxicitys FshA] gowA] & dIE

vebdithar ®askal Sl (M5 7-7]

QuercetinOf| Lot Lo §REEIM £ 7| E0ME Ot €5

Health Canada ¢ Quercetine Natural health product ingredient®=4] t}22]
[HF 7-14] Lol AFHHFCR 7t U
- & & FAEA, RAES/dH BSA
- AHF ~1200 mg/d (F4skA]), 600-1200 mg/d (2
X3 A)
e (Caution and warning
- For products containing 40-1200 mg/d: Al/FHF =
o| Ak}t deojsk A
e (Contraindication
- FAFE 918 (No statement required)
e Known adverse reaction

- | FAE §15 (No statement required)

TGA e Complementary Medicines Evaluation Committee (CMEC)
[(HE 7-17] 282 39l (2001)ol A quercetin® <SrAAS g H- 3
A3} ‘registrable  therapeutic  goods’o| 4] ‘listable
therapeutic goods' & W7 ¥ S

- 180 -




GRAS (Generally | ® "=+ FDAY GRAS E 2o S99 39S (GRN

Recognized As No. 341)
Safe) - Intended use: &%, =& A3 (grain product), J}2~E}
[d# 7-11] 7he e, Y F LZE A e A

- 13] AF&%F: 500 mg
IARC e Quercetin® T IAS ‘Group 3 : Not classifiable as
(International to its carcinogenicity to humans = #F3F (1998\).
Agency for
Research on Cancer)
[(FHF 7-10]

[}
o

JECFA (Joint AA Al bl el Hrbstdou SRR
FAO/WHO Expert FH3#] ol ADIE A A A £33k (19974d)
Committee on
Food Additives)
[(FHF 7-24]

73. A% W AR

A dd HFH: G H4ZAFEEZ4 0.36 g (quercetin®ZEA 100 mg/d)

731 R4S JAZ A=

7.3.2. Quercetin® AFAF A=

ot= Q19| quercetin {F[22 B 12
o2 AME (FUAZIAERA AE
AegE ZHE L)

8
U g ZetEe0|E oEF OO H| 0| A

> 0

0|=9219| quercetine| &

=282 LAAl0|, dietary supplement 3 fortified food2
sl M2 TSt 71J-_||., T 2
5

= O
2 T EF 2 5-100mg/do|H Ly =ol gFFE2

626-1926mg/dO| 5. [HE 7-

[M]=1219] quercetin A # & 3 7H

mg/d, 95 percentile &% ZF 48.7 mg/d

(4491 mg/day)
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=9 e AT HHF

A2 ol 5-100 200-500
Dietary supplement 0 200-1200
Fortified food 0 226

A 5-100 626-1926

=0dZ 0”‘*} AE g7 SStEL0E E1|0|EHﬂ1|0|A N2E 2
23 o Lt e HOlE# o]~ ot=0l CtElE
g5 AE=2 S2EL0|E o Ar7t SEX oLz X “*IE* 2o HA
AL

tetM Oj=219| quecetin At2E Z2HZ gF s 7t

FMAEFZE=2M HFS= quercetin®] H|QHEFHEH100 mg/d)
Bodrgel 5-100 mg/del 3HIE 2(5HX| Hel, ngFael EmdFE
626-1926 mg/dELCt H2 =F&.

rlo
a
X H
ro
1o

tetM, dF 0l S7totA| @2 A2z EotE.

74. ¥BH BEXH F8A4, AAHEANE HE
741 ¥R AR

P2 9 quercetin Of T2 Y40l B4, ChAL L0 DIXE Y28 BIf

74.2. BETH K84 FR

QuercetinQ| CHA}

> Quercetin aglycone AF 5 91747 oA G wgEdd os) el
i, quercetin? 1 %Eiﬂ{— o)A FrEo] tAEH, A3

ﬂd
o
o

ol

o

quercetin®] ¢F 60%7} S%. S9% quercetin conjugates= THA
Ao w wjdE I thAE A %S quercetind WA=l oaf &3

quercetin FEAES tHo R wjAdE. E3 quercetin A ES biles

- 182 -



23 Bl 58S B8 COE WMEH/%E & [A% 7-5]

o
2t
=2
X
o
C
(]
b
0
@
=
>
1o

AL quercetin® ZA] 1.4 mg/kg BW @3] HAHAZ Ay, 2 HFTH
ot AA AF oA EF quercetin® Cmaxet AUCZE © =A e

> L3 A7l Al quercetin 1g/dS 453 AHAANAS W], % quercetin®]

AAA 8 984 =718 [H2 7-6]

743. AAHEAH FH

MHAZF 0.36g/d (quercetin@ Z Al 100 mg/do))% 10~12F7F MF AIZI 21X
HEAY Zda Mot GF oM QHEDE Aoz TEHEL [HEF 7-25, 8-1]

L AAARE A AFS 1gdR 1070 AHAAS W, sz, 4
Q74 METS B 48T G AYT BY Z 24w vy
of Fagol YIS
ABTAN HH A Hmo}oq SvlE e =4 (Heo 7t 57H8k3L(p<0.001),
BT AYT DAL FEF A2FAOHP<000D), B e Waae

Selm AT AT BEeIA W 57 JAsne00D, F A A

233l A 2357 2740 Hp<001, p< 0.001), o EF Gl e
EEPE

L AN Ak 4AF 1g/dR 1270 HANALS 0, A5 B Sz
AP, METSE @aw, BUNG 93] 2R

AR dE 4R aE B drtEAEA(Het)7h tzaol A &5
aetlon A9 el Sstols

agla AP 2T BFoA 8F 229 FFol 9 ST o
e el WSt

Querceting &83%t sX 82E quercetin@Z A 110-500 mg/de| o=z
41277 MAAZS [ B O|MUrSOIL; IOl LIEILIK %S [ME
7-22, 7-23]

T 1O
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TG R E 3
Al e | NeEd | ARE | o 23 oa
- Hb, RBC, WBC, MCH,
RDW, PDW W3} ¢S
- HCt %7]— (}\1@5,
A3 din], p<0.001)
RCT. | v T45% | 036 g/d A wiH], p<0.001) [2n
Parall j'joﬂox} 92 2 | (Quercetin | 105 |- Platelet count 7+4: 7‘_”2—53
bl Il (g | o= (NF & th,
945) 100mg/d) AHA din], p<0.01)
- TIBC, UIBC =7}
(A& & x=T
AH A dib], p<0.01 &
0.001)
- Total protein, RBC,
WBC, platelet, BUN
Hal gl
- Albumin <7} (A&,
. P | 5582 A HAA v, p<0.05)
RC’f A =, TAF= | 036 g/d - Het #a (A F, (2 n
Paral] | FTHER | 72 | (Quercetin | 125 | AF % div], p<0.01) 8_“1]T
ol 49l (X3 O 2 A - Hb, AST, ALT %4
¥7) | 100mg/d) (2=, AHA g,
p<0.05)
- Glucose 7} (A&
& Hlz=7, AFHA o],
p<0.05)
- Body weight, BMI,
=z} BOOmL/q body fat percentage,
271 (quercetin ) § _
DB, (;]U o I sg veoside | 42 vital sign, blood & [ 5
RCT |" ;51 (quercet gy R urine parameters W3} [7-22]
i%) 3y o ) E/q Q %
480mg/d) _ l‘j—l}%— e %
A
E ==} Quercetin
DB, | (% | 20 | o5 |glycoside |, [ NRAEA wRE [
RCT | 20-65, | o 1 |q) |(quercetin| 4] T REe e 7-23]
BMI sH) 110mg/d
25-30)
75 A&
M =EQl Fmb(Allium cepa Lo ZE2 A& 7Isstl, "YUtAHFES"2
o HAEZ the I8 FE9F A0|H, A ES ehaot UM EF0| ChYsh HEY
BHOfE D Y.
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20144 123 HAXHX|, Q- DBE HAMoh 21, FOPZE A quercetin0i| LY
(]

[
ot oS A RAE0| EAE[X] HE.
Z:

Quercetin ZMO2 =S BIISH A, ORI B 44

=13
o
M3Ro| WRYHTS MBS ot HHTO| ZIOHA| Y Aoz WItE

LS

o
w
=
=
|_

36g%! 10~12F7t quercetin@ZA| &

0.
12% EE 4%7 H3SAS 1 008 o4urs

—_

MM EAIHON "FLPAEFZEZ"2A OtF
£ 110 E+= 480mg =& =2
A FEHEO0| LIEILER] B

F|>|

ojo

_,_
o
o
X

Tt "MEEz"E M
CH=l
| I e
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A 8. 71 A # A=

8.1. At 7154 W&

HAY 20 =85 & = AU

)
ojo

%
N
o

AU HZF
"YOAEFEES"2A 036 g/d

83. 7154 A=A=R

(1)
AFEA Z AEA= AEHAANE TEAE A A &AE
AL = 3 1 1 1
A =w 7 2 4 1
<AEAE 25>
No [NBEd/| #4498 K= ar| 97 |43  #elenA
M3 Y/ 27| %39 ZEl
A H71%
[E-RALE 21A4E8A% O Human A%, |47 | Body composition
8-1] =R H]7kel - Body weight, BV, Waist,
g4l Hip, MAC, Thigh, Tricep
- Bioelectrical
Impedance results:
FATP (%, FAT (ko), M (k)
- DEA results: ARATO4
[FEAT (%9, TRFAT (%),
FATP (%), FAT (kg)
- Energy consumption
- RQ, REE, REE/WT,
REE/FFM
(R WAHAYLE [Food Chem | O | in |SD rat |2 °] |- Body weight, food intake,
83l Toxicol 58: vivo | (A% feed efficiency ratio
347, 2013 ez - Body fat: epididymal,
HIRE e perirenal, retroperitoneal,
mesenteric, visceral
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No N@Ed/| £a% [N= dv| @F [8A]  woledts
A H =/ 834 +3 A=
AH7I1zE
- mRNA expression of
PPAR-y, C/EBP-q,
FAS, ACC, CPT-1q,
UCP-1 in epididymal,
adipose tissue
[HAFKRIAHAE Food Chem | O in |3T3-L1| - | Cell viability
8-3] Toxicol 58: vitro | adipocyte - Intracellular lipid
347, 2013 accumulation / cell
differentiation
- Triglyceride content
- Lipid metabolism
-related mRNA
expression (AP2,
ACC, CPT-1aq,
UCP-1, FABP4)
[(d5- A S The Kor J O [Human| H] 72l AT A, AAEE(%),
8-2] |(¥ 3} 5/ Sports Sci o] Tt Ay BMI, 3]&-9gdo]
7 A F = 22(1):955, =d HE&, sg=y
=) 013
[ A9 S [Journal of | O | in |ICR mice |2 °] - Body weight gain
84l (&34 4 [Life Science vivo | (ZA%
- A F Fp21): 1477, Hol®=
=) 2012 HIRE e
[H51715(X13%) |J Lipid Res| O | in |ICR mice |2 °] } Body weight
85l Pt b5(3): 363, vivo | (A% - Fat weight in
(quercetin) 014 2o epididymis adipose tissue
ARk ) (EAT) or subcutaneous
adipose tissue
- Adipocyte size,
diameter in EAT
- AMPK phosphorylation,
SIRT1 protein
expression in EAT
[HH 715(X13%) Phytother | O | in |C57BL/6 |4 9] |-Body weight
8-6] P& Res 27(1): vivo | mice -Liver total lipid, TG
(quercetin) 139, 2013 (A -Lipid droplet number, size
Aol= -mRNA expression in
HRF {5
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AaEA/
CEE7
A7

i
I-l (
o

25
a7

e s

A3
A=

whe] & A

hepatic tissue
(Cyp2c20, Fnta, Ponl,
PPAR-a, PPAR-6,
vCAM-1, Aldhlbl,
ApoAd4, PPAR-y, Abcgb,
Gpam, Acaca, CD36,
FAS, Fdftl)

-Protein expression in
hepatic tissue (CD36,
CEBPa, FAS, Abcgb,
Ponl)

[H7

8-17]

715 (X1 3%)

)=
}5]'1[

(quercetin)

Mol Nutr
Food Res
b5(4): 530,
2011

n

ViVO

C57BL/6 |4

mice
(A
2lo]=

Ik

-Body weight, Visceral fat
-Fat accumulation in
liver, epididymal fat
-TC, TG contents in liver
-mRNA expression in
hepatic tissue (PPAR—q,
GPx1, PPAR-6, CAT, (185,
UCP-2, SREBP-1c, FAS)

B

8-8]

Jo
~
-1
(o,

o0
Y |

o?‘iﬂ

ald
e o

e N

75 (A 3%)
Al

(quercetin)

J Sci Food
Agric 94:
655, 2014

in
vitro

3T3-L1
adipocyte

-Cell viability

-Intracellular lipid
accumulation

- Triglyceride content

-GPDH activity

-Lipid metabolism
-related mRNA
expression
(PPAR-¥%, C/EBPaq,
aP2, LPL, ATGL,
HSL)

715 (X1 3%)
o

(quercetin)

Biochem

Bioph Res
Co 373(4):
545, 2008

n

vitro

3T3-L1
adipocyte

- Adipocyte
differentiation

- Apoptotic cells (%)
-Protein expression of
C/EBP-a, PPAR-y,
SREBP-1, FAS

-Phosphorylation of
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NEEEY,
42/
A7

i
rl

S
a7

A3
A=

whe] & A

AMPKs, ACC



@ Abbreviation: MAC, mid-arm circumference; Thigh, thigh circumference; Triceps, Triceps skinfold
thickness, FATP, body fat percent; FAT, fat amount; FFM, free fat mass, DXA, dual X-ray
absoptiometry; ARFAT, arm fat; LEFAT, leg fat; TRFAT, trunk fat; FATP, total fat percent; FAT, fat
amount, RQ, Respiratory quotient; REE, resting energy expenditure; WT, weight; WHR, waist hip ratio;
PPAR-y, peroxisome proliferator activated receptor gamma; C/EBP-a, CCAAT/enhancer binding protein
alpha; FAS, fatty acid synthase;, ACC, acetyl-CoA  carboxylase; CPT-1a, carnitine
palmitoyltransferase-1a; UCP-1, uncoupling protein—1; : AMPK, AMP-activated protein kinase; SIRTI,
silent information regulator 1; Fnta, farnesyltransferaseCAAXbox,; Ponl, paraoxonasel; Aldhlbl,
Aldehyde dehydrogenase 1 family, member Bl;, Apoad, apolipoprotein A-IV; Abcgd, ATP-binding
cassette, subfamily G, member 5, Gpam, glycerol-3—-phosphate acyltransferase, mitochondrial; Acaca,
Acetyl-coenzyme A carboxylase alpha; CD36, cluster of differentiation 36; ; Fdftl, squalene epoxidase;
GPx1, glutathione peroxidase 1; CAT, catalase; UCP-2, uncoupling protein 2; SREBP-1c, sterol
regulatory element-binding protein—1c; AP2, activating protein 2; FABP4, fatty acid binding protein 4;
GPDH, Glycerol 3-phosphate dehydrogenase; aP2, adipocyte fatty acid-binding protein, LPL, lipoprotein
lipase; ATGL, adipose triglyceride lipase; HSL, hormone-sensitive lipase

8.4. #8714
8.4.1. Z&71A

14 & A, Agar absh, AW 34 2 AMAE

X Al
£3lol Add AAE ZHFoEZN AAYS ZAAAF. [2¥ 1]

X|ghAt ShMd0| Ztodsl= ACC (acetyl CoA carboxylase)@t FAS (fatty acid

synthase) XXt LHZ AKX 2 M XAt oS ZAAZ.

PPARy (peroxisome proliferator-activated receptor v), AP2 (activating protein
2), C/EBP-a (CCAAT/enhancer binding protein alpha) S7MXAt &g ZHAA|F] X|
Y MNE 225 AXME.

Qg4 CHEIOl UCP-2 (uncoupling protein-2) 442 Z7HAIA OfAX| CHAIS
S7tA7|3,  K|gAte]  o|Z/Atslo)  2HOiSH=  CPT-1  (carnitine  palmitoyl
transferase-1)1f FABP4 (fatty acid binding protein 4) SH™X} 22 ZEIA|A X

Yol Mel/=HE FTe

[2& 1. A" 5] AAY 4 714]
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| Mitochondria |

s —|

eXpression

THERMOGE NFSIS* L

B-OXIDATION T (- Intracellular

FABP4
CPT-1a LIPOLYSIS lipid i
accumulation

Fnrftey acld

L- Body fat

[ DIPOGENESIS

LIPOGENESIS l

C/EBP-a |
FPAR-%

- 1 L0

SO EFEEE2 HT S 22 3 AW T MZoA 2B fEASl &
o ]

ds =FoY 42 Yot IMATFOME aMES S BT G210
HE, HAES ZdaA7[=X0] =l
ZS 1)

> AW Aolg vvkS fFx3 T2 2do i PPAR-y, C/EBP-a, FAS,
%33, CPT-1a UCP-1 mRNA @&o] Z7}at%d
o, old wt AF, AW 22 FANZAY, AFFHA]

el #ZAa%h [HH 8-3]

FN

et A

’

> AT BoHRE AdRle] 036g/d FEoE 12777 AHA AT, AR

A, AAYE%, 2o A% R AUz A 5 8-1]

ot ME =0 of 30% 2REO Aes 7IsEKB)EER! quercetin EE= It
HEE HZE FARER 3o AP S50 oA oy g7 e 2 /M
A= A XY =8 AN 2ot/ &elE. [HF 8-2, 8-4~8-9]
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8.4.2. #8714 A

o

0 “494d35E"S ACC, FAS, PPARY, AP2, C/EBP-a 47 2¢3d S

ZAANA A A4/ ALBAE E32 A, UCP-1, CPT-1, FABP4
AR FdS FAAA duURA A 2 X Asl/EAE SR A
S A,

3T3-L1 adipocyte0f| AMH RIZ2E 25, 75, 100 ug/mL &2 2 XN2|gt AFOM

[H5 8-3]
> AP2 mRNA 23 0] 75, 100 ng/mL A gltell A FA 2 a tiH] 79

shA 7FA3H(p<0.05).
CPT-1a, FABP4 mRNA o3 <ol 75, 100 ng/mL A 2wkl A 32
o H] fFolshA, sEeEA SR F7HHpP<0.05).

AZW A 4 R SAEAAY FFel FAEE

2 3H(p<0.05).

[FEAE]

40% TX|WAO|2 H|BHS REd SD HEO|A MH FRE Aol 036 E=
072% +FOR 877t MFAIZI ATOIMIHE 8-3)

A wy Alze]l ACC, FAS, PPAR-y, C/EBP-a mRNA

R S ESC

e o 74T (p<0.05).
> A AE9] CPT-1a, UCP-1 mRNA 238 $3o] iz e F¢ Z7}

SHp<0.05).
Faste] AFo] izt div]

O FAMES 71 FRFI)AFELY “quercetin®e] AHAE &3t 2 A A,
Aoz AN AL FHS dAsE Ao &

A 23 R A dAE
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4.

[HZAE]

3T3-L1 adipocyteOi| quercetin £ FARZ(FLIAEFTZEFTE=E)E M2lst A
TOlA| SREBP-1, FAS CHEHE wtaimt PPAR-y, C/EBP-a mRNA 3l CHE ubsio]
STO|EHO=E A0l KWNEO| 23}, XWEFO| ZABH(P<0.05). [HE 8-8
8-9]

[EEAIE]
DX|EAO|Z H|ZLES RES ICR ORRA0AH FRARZ(YLAE FEF=2)E
Ol 1, 3, 5% +ELZ 33 GFAZE O, 2= AI.:.._ M MES/HIE7t

HE= Cl RIS ZA8 (p<0.05). [H% 8-4)

S5k C57BL/6 O AO|AH querceting AlO|Lf 0.1% =+
FAHE O, ME Fog 2 OotRE, X[YM=Z 3717F tixL
o|stA ZAE (p<0.001). [HE 8-5]

IX|HHAIO|2 H|DHS S&3t C57BL/6 OFRLAO|A quercetin® MEA|ZHS I,
Z+OlAl FAS, SREBP-1c, PPAR-y, CD36 mRNA gf&i1t FAS, SREBP-1c, CD36, C/EBP
a CHHEL 8bs10| DR CHH| RO|8AH Z¥AdtD ZHO|A] PPAR-a mRNA 2340|
T 2[SHA| %7%} HS, 2o XZE =&, WIRY, XY M=ZE w2 37|17t =2
CHEl RelotA dag (p<0.05). [H5 8-6, 8-7]

8.4.3. AAHEANH

Q 71 7N FddE AAY 22 57 FAT/A LS o=
AHEANEE T3 FAH.

ok

D a7 1 ["R 8-1]
Al
> AEEA 20 - 60 Al AT Bovjekel U E g R 12 3
7

Ik A FEES AANAL W ATl WAL FERAS W

(

ot

> oAkl FARA, 2t div], olF A, HAAT
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(BMI = 23 kg/m2%+= 3gl&d = 90 cm

(&), 8cm (¢]))

K
st
B

rH

o

M
N

A

o
_u__n.L
N

A

KM

> ATFe

o

o
o
il

‘_Ilyl
;on_

A & 5wl

3 A3

won

vze)

A

dEEESIEES

N1,

Z

BMI, AAME A =,

=
o,

AAFEE" AFTAA Al

3}

%

“

>

AL, ool A=

9] (p<0.05)8H A 24384

[e)
T

T ¥

il

Total Fat (%)

W haseline

- B12weeks

0

OFE

Placsbo

(B)

Weight (Kg)

- @baseline

8 | Zweeks

870 -

QPE

Placeba

(A)
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Placebo  (n=36) Onion  Peel Extract (n=36)
Baseline 12wks Baseline 12wks

BMI (kg/m?) 265 = 2.5 264 + 24 266 + 3.3 26.3 + 3.2%
Waist (cm) 9.2 + 6.5 89.5 + 6.4* 919 + 76 89.9 + 7.7%
Hip (cm) 100.7 + 5.2 99.9 + 4.6+ 101.1 £ 5.9 99.9 + 6.3%
MAC (cm) 302 £ 2.1 29.8 + 1.9% 30.2 £ 29 30.1 = 2.8
Thigh (cm) 585 + 39 579 + 3.6 586 + 5.3 579 + 52%
Tricep (mm) 332 £ 55 31.1 + 5.6%:x 341 £ 71 30.9 £ 6.4%x
Impedance
FATP (%) 344 + 4.3 342 £ 42 36.3 £ 122 341 £ 65
FAT (kg) 239 + 4.3 236 + 3.9 24.3 £ 6.2 23.7 = 6.2%
FFM (kg) 455 + 7.1 455 + 7.2 474 + 12.3 455 + 89
DXA
ARFAT (%) 365 + 5.8 36.2 + 6.3 36.1 + 88 35.5 = 8.6%
LEFAT (%) 35.0 £ 64 349 + 6.3 36.0 £ 7.8 354 + 76
TRFAT (%) 419 + 5.3 421 + 5.2 42.1 £ 6.2 415 + 6.3
FATP (%) 378 + 4.8 379 £ 49 38.2 £ 6.5 376 = 6.4%
FAT (kg) 249 £ 4.3 249 = 44 25.1 £ 6.3 248 + 6.2

Y Mean + SD ; Significantly different from the values of baseline. * p<0.05, ** p<0.01

== AFATAM 2FA7F A3 A oin] 72(p<0.05)3H
ol A= o9 g ¥Mak7E Il

Placebo (n=36)

Onion Peel Extract (n=36)

Baseline 12wks Change Baseline Change
RQ 0.7 + 0.1V 0.7 £ 0.0 0.0 £ 0.2 0.7 = 0.1 0.8 £ 0.1** 0.1 = 0.1
85.8 + 1417.2 +
REE 14441 = 217.0 15245 + 217.3** 14989 + 261.4** 85.0 + 170.1
154.4 253.8
REE/WT 209 + 21 222 + 2.0% 14 + 20 203 + 2.8 21.7 £ 1.9% 14 + 28
REE/FFM 353 + 4.5 37.7 + 3.2%* 24 + 45 347 + 52 36.8 £ 3.1** 20 + 43

REE, resting energy expenditure; REE/WT, resting energy expenditure/weight; REE/FFM, resting energy expenditure/free fat

mass
Y Mean + SD

Significantly different from the values of baseline. ** p<0.01
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C/EBP-a, PPAR-y ©9d wdtdo] f9o 743t er, CPT-1a, FABP4
mRNA 2&do] {9 F7iste], AE )l Auk sheF 2@ AWbA|E 27]/47}

Hadh

> Ao BE mdo A 7k e WA Eo| A ACC, FAS, SREBP-Ic,
PPAR-y, C/EBP-a, CD36, CEBPa mRNA % thwa w&o] §9 7HA4s})
913, CPT-1a, UCP-1, PPAR-a mRNA 23d8 FFo] 9 Z7tste] AA

W ATl fol Had

> ARLER S vnt Al i Aol AlF, BMI AAE, 519 A
=, ARG, Fo] AgFe] 7o FAaF

> AR EE 3% vkl oA A Aol AlF, AAEE(%),
BMI, slglEd7} 9 #HAast

MERM "SOAEFEE"2 NG AL 8 XYM E 288 222N XY &
20 =22 F 5 US A= HASiH, ool LAMF =2 0369 Y
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N5 AE 2°%E>
1. 9AFE&AE

Al E

ap]

e

43 uma wen | G323 wo] 2.5k A 23 u) 3
AAR | EAu A, | BAF, (036 g 125 | - Body composition ol ) A 82
A= | YoFE, Hjqkol (quercetin - Body weight, BMI, Thigh A (A3 gE], p<0.05) 3K 314
o=, Nl 100 mg - Waist, Hip, MAC, Tricep H skl [HH5 8-1]
s ) - Bioelectrical Impedance results:
FAT (kg) A (A3 din], p<0.05)
FATP (%), FFM (kg) Hskel &
- DEXA results:
ARFAT (%) FATP (%) A (AFA AR, p<0.05)
LEFAT (%), TRFAT (%), FAT (kg) | W38l
- Energy consumption
- RQ, =7F (437 din], p<0.05)
- REE, REE/WT, REE/FFM Hshgle
A} | Open study | ¥] kel 120 mL 127 | - Als, AAEE(%), BMI, 32 =4 A (p<0.05) The Korean
a7 o T AY (quercetin 3-9do] = HE& (WHR) H sk el Journal of
30 mg Sports
Shf- Science
22(1):955,
2013
KCI
[H 5 8-2]
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2. 3EAE
oo | avse | }f;fm who) o5} 23} W2
A% |SD rat 0.36, 0.72% - Body weight, feed efficiency ratio A (p<0.05) Food Chem
A= [(ZAFA)Z | (8F) - Visceral/retroperitoneal/mesenteric fat 7~ (p<0.05) Toxicol 58:
ARk = Epididymal fat, perirenal fat sl 9l 347, 2013
- mRNA expression in epididymal, adipose tissue |72 (p<0.05) SCI
- PPAR-y, C/EBP-a, FAS, ACC 7t (p<0.05) [ 8-3]
- CPT-1q, UCP-1
ICR mice 0, 1. 3. 5% -Body weight gain A (p<0.05) J Life Sci
(A2 o] |(35F) 22(1): 1477,
2 H|qk 2012
F5) KCI
[3 5 8-4]
ICR mice 0.1% -Body weight A (p<0.05) J Lipid
(A2 o2 | (125) -Fat weight in epididymis adipose tissue A (p<0.05) Res 55(3):
T f=) (EAT) or subcutaneous adipose tissue 363, 2014
-Adipocyte size, diameter in EAT 2 (p<0.05) SCI
-AMPK phosphorylation, SIRT1 protein =7F (p<0.05) [HF 8-5]
expression in EAT
C57BL/6 0.025% -Body weight A (p<0.05) Phytother
mice (97) -Liver total lipid, TG A (p<0.05) Res 27(1):
(A2 o] =2 -Lipid droplet number, size ZFAa (p<0.05) 139, 2013
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A FE (33712 o] Q w}# A3 H] 3

H|TE §5) -mRNA expression in hepatic tissue SCI

- Cyp2c50, Fnta, Ponl, PPAR-q, =7} (p<0.05) [+ 8-6]

- PPAR-6, vCAM-1, Acaca, ol gl &

- Aldhlbl, ApoA4, PPAR-y, Abcgb, Gpam, A (p<0.05)

CD36, FAS, Fdftl

-Protein expression in hepatic tissue

- CD36, CEBPa, FAS, 4 (p<0.05)

- Abcgb, Ponl <= 7F (p<0.05)
C57BL/6 0.05% -Body weight, Visceral fat 2 (p<0.05) Mol Nutr
mice (205°) ~-Fat accumulation in liver, epididymal fat 4 (p<0.05) Food Res
(A2 o) 2 —Total cholesterol, triglyceride contents in liver |74 (p<0.05) 55(4): 530,
HwE 55) -mRNA expression in hepatic tissue 2011

- PPAR-a, GPx1, CAT, <7F (p<0.05) SCI

- PPAR-6, CD36, UCP-2, SREBP-1c, CK1, FAS | %4 (p<0.05) [ 5 8-7]
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3. A HA
R e Ay a3} )z
=32
AA3T3-L1| A4 9= 0, 25, |-Cell viability 513 -& Food
= | adipocyte 75, 100 pg/mL ~Intracellular lipid accumulation / cell differentiation 44> (75, 100 pg/mL, p<0.05) | Chem
Aegstar #H Q2 |-Triglyceride content 744 (all dose, =9+ 4, p<0.05) Toxicol 58:
=2 -Lipid metabolism-related mRNA expression 347, 2013
- AP2 7H2 (75, 100 pg/mL, p<0.05) SCI
- CPT-1a, FABP4 &7} (75, 100 ng/mL, 5 %°1E&4, p<0.05) [3 5 8-3]
- ACC, UCP-1 ¥ 3}¢l&
FAH3T3-L1 |43 9855 1, 2,4 | —Cell viability 4 pg/mL 7+ W3}l 31, 10 pg/mL ©]% 4 (p<0.05) J Sci Food
A = | adipocyte ng/mL A gl sk ~Intracellular lipid accumulation 74> (2, 4 pg/mL, =254, p<0.05) Agric 94:
el oz A ~Triglyceride content 7+4: (all dose, &%=+ 4 p<0.05) 2655, 2014
-GPDH activity 74 (2, 4 ng/mL, %94 p<0.05) SCI
-PPAR-y, C/EBPaq, aP2 mRNA expression 72 (all dose, 5%=2+4], p<0.0b) | [ F 8-8]
-LPL mRNA expression #+4 (2, 4 pg/mL, 5 %=95% p<0.05)
-ATGL mRNA expression 74 (1, 2 pg/mL, p<0.05)
-HSL mRNA expression 74 (1 pg/mL, p<0.05), <7} (4 ng/mL, p<0.05)
7% ~Cell viability 4 ng/mL 7} W3}t 13, 10 pg/mL °]& #4 (p<0.05)
(A% ~Intracellular lipid accumulation 74> (4 pg/mL, p<0.05)
AT ~Triglyceride content 7+4> (all dose, p<0.05)

-GPDH activity 74 (2, 4 ug/mL, s%9&4 p<0.05)
-PPAR~y, (/EBPq, aP2, I PL mRNA expression 732 (all dose, &%=2]54, p<0.0b)
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AFA AdHH 4 3} H| 3L
-ATGL mRNA expression 74 (all dose, p<0.05)
-HSL mRNA expression 9 74 (1, 4 ug/mL, p<0.05)
3T3-L1|MDIZ -Adipocyte differentiation & =& 02 7HAh Biochem
adipocyte stimulationgF *| % -Apoptotic cells (%) FEJEX 02 =7} (p<0.05) Bioph Res
AT Al Eo] A ~Protein expression of C/EBP-a, PPAR-y, SREBP-1, FAS %X ¢&% 7+ | Co 373(4):
95 E 1, 10, 50, -Phosphorylation of AMPKs, ACC sX2|&% Z7} 545, 2008
100 uM #2838} SCI
I A2 EA4 [H 5 8-9]
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A 9%, AT, AFANE, A FAAR B O dAd BT A=

91 AFAF, H4AWHE 2 &

ME|2F QI MEEE 12 13] 036 gM A%
27ig

HFAl FoAte: L TA|, SR E GFotAL Fu E2X[7F A= AtE
Al

2 g3 Fols FY

ZHLL: Natural Medicine Comprehensive Databasel| mt (Allium Cepa)
monographo| U2 P, O|2X 02 YUt FEATN L FHuHO BIE 57

o
Az = A4, SO X7 A A0 et ofAm|ElE oA AF Al &2 X7t
S7hel Atef|7F QUetn 2AED /JAZHEEF 7-12].
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(m]

2-1.
2-2.
2-3.
2-4.
2-5.
2-6.
2-1.
2-8.
3-1.
3-2.
3-3.
3-4.
3-5.
3-6.
3-7.
3-8.
3-9.
4-1.
o-1.
o-2.
5-3.
o—4.
6-1.
6-2.
6-3.
7-1.

7-2.

7-3.

7-4.

7-5.

Y
Kl
A
)

St sEAAATL. AA G 3, 2014

SAA. 2013 Fvh A

AR . A FR2AH TR E 55), 2007

Aol oot A AETA-AE dAREF (K eFA A A2014-117%)
Aol ok A Aboln] W34, 2009

Aot A. AEFTA-AF AR e rIE (A A A A2014-117%)
AFEo Rt A FHolA. g FE Ve 95 4 4R

TR FYAFSAN. dE AFEEFE

A Fo oot A. A= - Itste A 4 (A eFA Al A12014-28%)
ks 4 S A

BARAZNSE, 4BEFATAR7IE-A A ] 4 (H2009.-159%)

A elebum b A, AFEA-FA tA (AefA aAl A2014-117%)

T4 4 SHA

A F O] oFE A, AF T ATt A (A oFA LAl A|2014-28%)
TA 4 FHA

A F o Rt A, AFHTE A RE A (A FA LAl A|2014-28%)
TEE 774 S9A

FEEE AAAA (IS AEFATL)

A 4 (guercetin) A A A _Lot A (A dighal 2%E wAEA-L AT AE)
A ® 47 (guercetin) A3 A A _Lot B (A dishal 2%E w] &AL AE)
A 324 & (guercetin) AAHI A A _Lot C (A st g n A EALATAE)
A 4+ (quercetin) @] AJE ™ BHEA AT HaLA

TuS AAEAA @FEEA7IEdTD)

HgET AN (= r7led )

sk A AA (F=EA7ledT)

Junji Terao et al. Evaluation of tolerable levels of dietary quercetin for exerting its
antioxidative effect in high cholesterol-fed rats. Food Chem Toxicol 48(4):1117-22,
2010

Shu-Feng Zhou et al. Herbal bioactivation, molecular targets and the toxicity
relevance. Chem Biol Interact 192(3):161-76, 2011

Giorgio Napolitano et al. The flavonoid quercetin inhibits thyroid-restricted genes
expression and thyroid function. Food Chem Toxicol 66:23-9, 2014

Nada Orsoli¢ et al. Quercetin supplementation: insight into the potentially harmful
outcomes of neurodegenerative prevention. Naunyn Schmiedebergs Arch Pharmacol
385(12):1185-97, 2012

TC Lines et al. A critical review of the data related to the safety of quercetin and
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lack of evidence of in vivo toxicity, including lack of genotoxic/carcinogenic
properties. Food Chem Toxicol 45:2179-2205, 2007

7-6. BJ Holub. Supplementation with Quercetin Markedly Increases Plasma Quercetin
Concentration without Effect on Selected Risk Factors for Heart Disease in Healthy
Subjects. J Nutr 128:593-7, 1998

7-7. Matthew SB. Antioxidants and Cancer III: Quercetin. Altern Med Rev 5(3):196-208,
2000

7-8. Mariusz KP. Quercetin from Shallots (Allium cepa L. var. aggregatum) Is More
Bioavailable Than Its Glucosides. J Nutr 138(5):885-8, 2008

7-9. WHO. WHO monographs on selected medicinal plants, 1999

7-10. Agents Reviewd by the IARC Monographs. Overall Evaluations of Carcinogenicity to
Humans, 2006

7-11. FDA. GRAS Notice Inventory. GRN No. 341, 2010

7-12. Natural Medicine Conprehensive Database (http://naturaldatabase.therapeuticresearch.com)

7-13. EFSA supporting publication 2013 EN-506

7-14. Monograph. Natural Health Products Ingredients Database. Health Canada

7-15. Health Canada. ARCHIVED - Garlic & Onions: Insufficient Evidence to Include on
the List of Priority Food Allergens in Canada - A Systematic Review, 2013

7-16. Natural Health Product Ingredient Database. Health Canada

7-17. Therapeutic Goods Administration. CMEC Extracted Ratified Minutes Twenty-eighth
Meeting. 2001

7-18. Therapeutic Goods Administration. Regulation of Homoeopathic and Anthroposophic
Medicines in Australia. 2008

7-19. Therapeutic Goods Administration. TGA Approved Terminology for Medicines. 1999

7-20. Therapeutic Goods Administration. Substances that may be used in Listed medicines
in Australia. 2007

7-21. PDR for herbal medicines. 2nd ed. Medical Economics Company, 2000.

7-22. Safety Evaluation of Excessive Intake of the Green Tea Beverage Containing
Quercetin  Glycoside (Enzymatically Modified Isoquercitrin) in Healthy Adults
Include Obesity Persons, Jpn Pharmacol Ther 40(6):505-12, 2012 (ABSTRACT)

7-23. Body Fat Reducing Effect and Safety Evaluation of Long-term Consumption of
Green Tea Containing Quercetin Glucoside in Obese Subjects. Jpn Pharmacol Ther
40(6)495-504, 2012 (ABSTRACT)

7-24. Joint FAOWHO Expert Committee on Food Additives, 2001.

7-25. o] A& (FAistu). AAMY FFAse] dAMHEIN HFe AT AN A B
A1, 2009

8-1. #A(Hs gt M), FAT 2 HwE AllAM guk gE FE=E A7 AR
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8-2.

8-3.

8-4.

8-5.

8-6.

8-17.

8-8.

8-9.

A4 2 85 A sk mAE FEAS BHriskr] g 125, 72 a8, ol
d AAH AT B, 2014

Kim SP et al. The effect of onion extract for 12 weeks on blood lipid and obesity
index in obese university woman. The Korean Journal of Sports Science
22(1):955-62, 2013

Shin M]J et al. Antiobesity effects of quercetin—rich onion peel extract on the
differentiation of 3T3-L1 preadipocytes and the adipogenesis in high fat-fed ratsFood
Chem Toxicol 58:347-54, 2013

Jang A et al. Supplementation effect of onion peel extracts on small intestine of obese
mice. Journal of Life Science 22(11):1477-86, 2012

Liu J et al. Quercetin reduces obesity—-associated ATM infiltration and inflammation
in mice: a mechanism including AMPKal/SIRT1. J Lipid Res 55:363-74, 2014

Ha TY et al. Quercetin Reduces High-Fat Diet-Induced Fat Accumulation in the
Liver by Regulating Lipid Metabolism Genes. Phytother Res 27:139-43, 2013

Hideaki Oike et al. Chronic dietary intake of quercetin alleviates hepatic fat
accumulation associated with consumption of a Western-style diet in C57/BL6] mice.
Mol Nutr Food Res 55:530-40, 2011

Ha TY et al. The anti-obesity effect of quercetin is mediated by the AMPK and
MAPK signaling pathways. J Sci Food Agric 373:545-9, 2014

Cha YS et al. Quercetin—rich onion peel extract suppresses adipogenesis by
down-regulating adipogenic transcription factors and gene expression in 3T3-L1
adipocytes. Biochem Bioph Res 94:2655-60, 2014
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7h AT A

1. 371584 E NMEAAAFGFAALAGFEF)TES % dA343 7|sAHLsENE £
7154 9838 Ff73 AEMY
(1) IR PA=RE 7|54 d8Axe %3 18 AA

ARRHAEA A A, B8RS, 2SAH, UH7]) 2 o]5F A (filter press $7 A
4 wo) 4

b
FEELY 58 WIl(AEA W quercetin)S

o
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