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o] Wglsta Qltf. o2 <l ¥ HAA HW 2L A<l & S
Zbsta Qtl. o] HHELS AA e ¥r3A  AFA E(reactive oxygen
species, ROS) d Ak A (active oxygens), 344 (toxicoxygens) =2 At

g Az F8 74 =40 AL, @A vggF 2 Hio] gdaHo] A
xo 7l Astm & ey Rkl A oldd Aiagyze A
Jol = &2 2 9 o8 7ol o) &dfel B4

44 BYE, ZHuExeol= FEE, A

84, 8% wuas ge nax A% Bh g8 279

YA Superoxide dismutase(SOD), glutathione peroxidase(GSHPx),
catalase®} 722 @23t @49 v &A% 3 E < albumin, ceruloplasmin,
ferritin® #& @A AYF+ZE, 282 vitamin C, E, B-carotene,
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FAs7] Ao AxFe FIAZRE F 18 WS so] YAy 3L ¥
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AT A AB e 1A WA 23 YU 2 84 o] Fo o
Ad AY A4 o] FRE ARy AAA 1240 FHAES sGa Do

A #H el 10mlE= heparin tubeo] ®H ¥ - WA3lo] blood washing 2 g

flo

T RBC(red blood cell)oll A SOD(superoxide dismutase)®} GPx(glutathione

M

peroxidase) =40 o]&3t o™ 10ml= 4C 3000rpmol A 20=3F LA
gl g3 B3 S WYEs HAFo]  catalase, total antioxidant
status(TAS), malone dialdehyde(MDA), cholesterol, HDL-cholesterol,
triglyceride(TG) =40l o] &3} % o}

TAS+ Hitachi 7150 (Hitachi, Japan)& AF-&3lo] #4391, x4 34ks)
£ MDA+ Agilent 8453(Agilent, USA)Z #4354t d4tst a4 &4
5 Yeue= AR F catalaser Photometer 4020(Hitachi, Japan)® SOD

9} GPx¥ Cobas mira(Roche, Swiss)® ¥2A3%tt. T3 cholesterol,
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HDL-cholesterol, triglyceridex= ADVIA 1650(Baver, Japan)< ©] &3}o] #
A5k o}

Azt E714d¢e Se, Mn, Cu ¥ Zn9 ¥ %+ Pyrolytic coated THGA
Tube(L'vov Platform3 )¢ Ar gas (99.99%)E Al-83to Perkin-ElmerA}t
o] AAS 4110ZLZ 48 v F4F A5 FE 20ul, peak area® F
B2 Tt vty B AN E Zeeman background® A& AF£3EFY o
slit width® 2.0m= A A3 9t Electrodeless discharge lampE AF-& 3}
R, A g 1960 m=E st A AdAY AAHom A HA
S fel7l fle AW A 02% Triton X-1005 3 7kste] 84 g o
=S, EF8 9L Perkin-ElmerA (1,000 mg/L)E AF&3tH HAAxg e &
E 7AAELS 10% HNO; o] 2423 3% F 7/ (Milipore, Milli-Q
puls)ell 2417t A F 3 FFFE 3H Ao A FEHiol A 33
A x5k

BAe Q4sa AmEe 49 oAF Fol7] e 24 WEU A

, Asg, obastelA s A, Y=
CAEA, SEY T 87hA Aad ARt 2RE AFLR (F)
QEREE FFEoL A AP AgAT ArFao g IR

e 9% FFATARANA BHE ARE Table 1o AN
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3. A8 w4 B FA A

M

SAAYE SAS 8.0 (Statistic Analysis System 8.0 for Window
system) H7]A S o]&dN, RE WHFEL HA+EFHIFZE FA A
o ArF22 BHE A3 Fo 7 A FEQY Ao]i= paired t-test® H] 1L,

AAeAoen, Fis AR

t
)

o] A#AALS  Pearson’s correlation

coefficient= <o} B 9k},



Table 1. Nutrient composition of vegetable juice

content
Energy (kcal/ 2 ) 35.2
Protein (g/2) 0.4
Fat (g/2) 0.0
Carbohydrate (g/2) 8.7
Fiber (g/2) 0.3
B-carotene (mg/ 2) 1.14
Vitamin A (ug RE./2) 190.27
Vitamin C (mg/ ¢) 15.30
Carotene (mg/ ¢ ) 1.62
Polyphenol (mg/ 2 ) 4.35
Na (mg/ ) 13.47
K (mg/ ¢) 169.13
Ca (mg/ ) 7.81
Mg (mg/ 2) 4.95
Mn (mg/ 2 ) 0.04
Zn (mg/ ¢ ) 0.04
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Table 2. General characteristics of subjects

Subjects (n=20)

Age (yr) 21.1+1.7"
Regulat Exercise (%)
Yes 8(40)”
No 12(60)
Smoking Habit (%)
Yes 2(10)
No 18(90)
Alcohol consumption (%)
Yes 11(55)
No 9(45)
Coffee consumption (%)
Yes 14(70)
No 6(30)

Supplement experience (%)

Yes 7(35)
No 13(65)
Y Mean + S.D.

? Number of subject(%)
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Table 3. Anthropometric characteristics of subjects

Subjects (n=20)

Height (cm) 160.6+3.6"
Weight (kg) 53.7+7.8
BMI (kg/m’) 20.6+2.3
Y Mean = S.D.

Table 4. Comparison of anthropometric measurement between before and

after vegetable juice supplement

0 wk 6 wk
Triceps skinfold  (mm) 19.1+3.4" 19.2+4.1
Abdominal skinfold (mm) 19.945.3 20.4%55
Suprailiac skinfold (mm) 19.1+5.2 18.2+6.0

Y Mean + S.D.
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BE AT Wi 9% AHLS 152332874 keal, 1483.6+317.4
kealZ B4 Fe] 7616%, 742% FFO =, Chung 5779 15936 kcal,
Kim 5%¢] 16705 kcal U= & F3ol gtk 20019 =977 A}
0o] 207204 oA A9 W ol U A A A 1887.8 keal®Th A okt
ol mE Ao dE i E AAEAGTE AA s U Aow o
o dgre] BEFFL ety 40P 58 AN £ AAFTI oAnA

S Ao A va 2xE A4S AR B AT A

wd Jd AHES BE A5 747 23824565 g, 23384666 go
Chung 5°V¢ 2360 g3 ¥ £d FEoldon, Kim 579 2480 grtle
AF ol A, AQe] A4S HE A - F 77 343+73 g, 332¢7.1 g ©]
olom, o] Chung 5°7¢ 453 g, Kim 579 469 grtl: vorch. )
A A Fe 638115 g, 60.8+14.1 go 7 A S A3eE= 116% S 110%
2 Yewrh Chung 5279 60.1 g, Kim 529 633 g¥} w8 43 A
S woon wMAZGRRAT 686 gRUE FF e FFo| 9T,
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Table 5. Comparison of nutrient intake week 0 and week 6

0 wk 6 wk'
Mean + S.D.  %RDA Mean + S.D. %RDA
Total Energy (kcal) 1523.3+287.4 76.16 1483.6+£317.4 74.2
Carbohydrate  (g) 238.2+56.5(63)" 233.8+66.6(63)
Fat (g) 34.3+7.3(20) 33.2+7.1(20)
Protein (g) 63.8+11.5(17) 116 60.8+14.1(17) 110
Calcium (mg) 680.3+£100.4 97.2 649.1+81.4 92.7
Phosphorus (mg) 964.8+204.7 137.8 916.3+274.9 130.8
Iron (mg) 34.8+7.3 101.8 34.2+63.9 97
Vitamin A (ugRE) 810.6+561.2 115.8 783.3+507.6 111.9
Thiamin (mg) 0.9+0.2 96 1.0£0.2 100
Riboflavin (mg) 1.7+0.7 144 1.6+0.7 135.8
Niacin (mg) 15.7+£3.1 120.5 15.2+3.1 116.6
Vitamin C (mg) 145.2+58.7 207 132.9+48.8 189.8

* : None of the value are significantly different

. % of total energy

_15_
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Vit. C

Niacin

vit. B2

Vit. Bl

Vit.A

Fe

Protein

M Percentile of RDA% at 6wk

O Percentile of RDA% at Owk
N —

Protein

Totd Energy :

O 50 100 150 200 250
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Table 6. Effects of vegetable juice supplementation on serum lipid profile

in subjects

0 wk

6 wk

Total cholesterol (mg/de) 184.70+26.11" 180.95£29.29

TG (mg/de) 94.70£38.33 73.80£20.11"

HDL (mg/de) 58.25+12.86 60.20+14.59

LDL (mg/de) 126.45+22.37 120.75+20.29

HDL/LDL 0.48%+0.13 0.51+0.12™
Y Mean * S.D.

 p<0.05, 7 p<0.01, 77 p<0.001
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Figure 2. Comparison of serum lipid profile week 0 and week 6
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Table 7. Effects of vegetable juice supplementation on serum lipid

peroxidation and on RBC antioxidant system in subjects

0 wk 6 wk
MDA (uM) 5.19+0.39" 3.70+0.27"
Antioxidant Enzyme
SOD (U/g Hb) 732.45+£134.35 836.25+63.74"
GPx (U/g Hb) 49.50+12.73 64.65+19.54™"
Catalase (kU/ 2) 6.41+15.03 11.89+15.51
Total antioxidant status (mmol/ ¢ ) 1.06+0.10 1.12+0.06"

U Mean + S.D.
" p<0.05, 7 p<0.01, 7 p<0.001
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Figure 3. Comparison of Serum lipid peroxidation and RBC antioxidant

system in subjects

_23_



5. 944

[e3

R

ANaFr B A F Ao A JAkst F71d9 Wt ol o] Table 8
7 Figure 4o AAFAT. Adge 45 HFT A 8594642 ug/deel A
HE T 9934665 ug/dE 16% 7+ Z=7Fakel ov (p<0.001), A+ 7 Wt
el e AA st 84 Fas 2D ¥E2 B Bael 5
7 Kim %9 g2+ 1159 wg/dl, 10.25 pg/d0H T oFzF ok
Wol zAg A7) W 8% Ay 5 1230 pg/dHTE For) @
7He 0.250.08 pg/diol A 0.28+0.12 wg/d0= 12% A% F7F8k %3 (p<0.001),
Bae'” %59 0518t 291, Kim 59 0349 n e, =8, @l
of A4 AANEAAY 0.04-14 pg/de Wl 25T 2EY FEE W
% A3 103432432 pg/dl, 97.76+11.36 pg/dl = 6% WA A Fastds
9 (p<0.001), Bae'” 59 122,65 pg/deR vt i Kim 579 10158 b=
=otony, AR AA/NEAY 80-155 pg/dte] Wl %E9rh. oAl
78.61+16.15 pg/dlol A ®E F 91.03+17.30 pg/dlE 16% = 7hat v
(p<0.001). °]& Bac™ 59 9334 pg/deet Kim 59 106.0 pg/de¥ti=
o Exom A AAINEATY 74-130 pg/deol mlEE A @kokr),
Cu/Zn ¢ W% 1.36:0.39914 1.12+031% HoHoz 7gadyr
(p<0.001).



bl

)

o] 5 o] ] of

Kocyigit %

ki3

Z A}

ﬂu.o

Fxob Aok 9d

Fe, Zn, catalase?]

o dA

=
]

Vol oAl F 1

% Sedt GPx

k=
=

ol A

F94 1

’

jal

R

23} e

Nd

D
o

i

=7 &A= Abol el

43)94 Ef:‘

o™, Cu/Zn°] $2

=
= O

Seyt Zn F%=7}

g

o

=+ o]

-
L

Aol A

_25_



Table 8. Effects of vegetable juice supplementation on serum antioxidant

minerals in subjects

0 wk 6 wk
Se (ug/dt) 8.59+6.42 9.93+6.65 "
Mn (u5/d0) 0.25+0.08 0.28+0.12""
Cu (ueg/d0) 103.43+24.32 97.76:11.36™"
Zn (ug/dt) 78.61:16.15 91.03+17.30™"
Cu/Zn 1.3620.39 1122031
Y Mean + S.D.
" p<0.001
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Table 9. Correlation of the level of BMI and antioxidant profiles at 0 week

TC HDL TG MDA GPx TAS SOD catalase Mn Cu Zn Se Cu/Zn
BMI  -012 064" 048  -016 -010 -0.03 -0.30 001  -035 -0.25 -0.04 003  -0.37
TC 052° 028 017  -009 020 036 005 007 -018 -0.08 -019  -0.06
HDL -0.42 -0.14 0.09 -0.02 0.42 -0.23 0.43 -0.08 -0.43 -0.32 0.22
TG 008  -042 012  -0.22  -0.08 -040 -0.09 018 002  -0.16
MDA 002 044" 008 055 -026 022 020 -017  0.05
GPx 0.14 0.21 -0.15 0.21 0.11 -0.23 0.22 0.26
TAS 015 -025 -025 -037 009 029  -026
SOD 006 007  -009 -0.06 -013  -0.02
catalase -023 025 024 003 0.0
Mn 030  -0.06 -014  0.34
Cu 015 004 074
Zn 043  -0.70""
Se -0.37
" p<0.05, 7 p<0.01, T p<0.001



Table 10.

Correlation of the level of BMI and antioxidant profiles at 6 week

TC HDL TG MDA GPx TAS SOD catalase Mn Cu Zn Se Cu/Zn
BMI  -027 -060 016 019 -024 013 022 007 -006 008 015 040  -0.09
TC 077" 033 -012 015 029  -018 -0.02 041  -039 000 -011  -0.30
HDL -0.15 -0.30 0.26 0.07 -0.15 -0.01 0.42 -0.28 -0.03 -0.37 -0.18
TG -0.05 -014 031  -036 -005 021  -013 038 017 017
MDA 011 047" 028 004 -014 022 048  -027 -0.29
GPx 0.26 -0.19 0.13 0.10 0.09 0.07 -0.41 -0.02
TAS 006 037 014 -013 017  -044 -0.21
SOD 005 011  -018 0617 -020 -053
catalase -0.20 -0.59™ 0.02 -0.28 -0.31
Mn 007 028  -0.01 -0.14
Cu -014  -0.08 067"
Zn -0.16 -0.81"
Se 0.16
" p<0.05, 7 p<0.01, T p<0.001
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ABSTRACT

Effect of Vegetable Juice Supplementation on Serum Lipid profile

and Antioxidant Activity in college Women

Kang, Ji Yeon
Department of Food & Nutrition
Graduate School

Sungshin Women's University

The aim of this study was to assess the effect of 6-week vegetable
juice supplementation ( 360 ml/day) on serum lipid profiles(total
cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol), antioxidant
activity(malondialdehyde, SOD, GPx, catalase, TAS) and antioxidant
minerals(selenium, manganese, copper, zinc) in college women. Twenty
women (mean age: 21) with normal life style and dietary pattern and
who are free of any specific diseases were recruited among the student

iIn S women’s university. The subjects consumed vegetable juice to take



part in an uncontrolled clinical trial for a 6-week intervention period.
While there was no difference in the concentration of total cholesterol
and HDL-cholesterol, serum concentrations of TG and HDL/LDL ratio
were significantly reduced by 22 % (p=0.013) and 6 % (p= 0.007)
respectively. Significant decrease in malondialdehyde (p=0.000) was
accompanied by an increase in the activity of serum antioxidant
enzymes, such as GSHPx (p=0.000), SOD (p=0.007). It was also found
that total antioxidant status was improved by 54 % (p=0.009).
Significant inreases in serum selenium, manganese and zinc (p=0.000).
While Cu/Zn and copper decrease by 18% (p=0.000) and 6% (p=0.000).
There were significant positive correlations between MDA and catalase
in 0-week, between MDA and zinc and between SOD and zinc in 6-
week. Serum parameters were all changed without affecting body mass
index, or nutrient intakes after six week of supplementation. This study
demonstrated that the supplementation regular meals with vegetable juice
can favorably affect serum lipid profiles, antioxidant systems and
antioxidant minerals, and hence could contribute to reduce the risks of

chronic diseases in college women.
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