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Effect of Vegetable Juice Supplementation on Serum Lipid Profile and
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ABSTRACT

The aim of this study was to assess the effect of 6-week vegetable juice supplementation (360 ml/day) on serum
lipid profiles and antioxidant activity 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 in 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 5.4% (p=0.009).
Serum parameters were all changed without affecting body mass index, waist and hip circumferences, 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 and antioxidant systems, and hence could contribute to reduce
the risks of chronic diseases in college women. (Korean J Community Nutrition 10(2) : 183 ~188, 2005)
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A1 At (Harris 5 1998). A3} AEHAE 28] B
el718k WA Aka SRE2] Bo) EAE Q) A3 &
A2} FAskAl 7k Eo) Aoid o) Fosk, Ao
B AEENT AeE olkg ek dck o] Ak AE
tlE ] ARs]ellA] WIS] WSS ol THA S
WHeHAg FrlgAy BEd 59 F2 A8E9 W
A3 o] AR FEE wjXE Aoz FH 7 vt
(Halliwell 1996). 2% Jol] EAlsh= ket 222 Ay
oA ¥igEo] & a4k T2 AL EN AFAY A
39 BAE 3402 Azl o3t &40 2R AE
£ B3shs AL stk e, Askda) B o
AgelA AEA WY 33l dddE-S o3l ol
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E29 AL sk sk A7 2o] Ha ok
(Park 5 1997; Won 5 2004).

$HA, WeA|ZEo] FaAte} Aol w28 RSl A
A Hoh S-S F7A Ao g B ud ulel o] HEFIZ
gl HERI E, ¢-EFFEXu 5 1992; Omenn 5 1996;
Albanes 5 1996) 52 Al3 &/4go] Hold & FUH
L o o83l E wf Vet F2E Fo] HaEd
A, 2ol WA OE T AJE-S o] L3 A2 Hrks 4
ExpAe] JFE-E o] 8-at o] Bol A= Ut

QA2 kst G E Hrshs e EE 9 Y
o] 7R ksl FUA FES B PHY Az
5 9 A 413 54 4L S 715
ZAMPHES o) 43tn otk AtglE AE# AV} Frtshd
Axete] ExgAite] HustA AsiHE g 873 2|4
A A E 245k Ax A g3 dakite] A9
3 ol F 4= ik XA I3 PN HEHE F
% BAMEQ] malondialdehyde (MDA)E £733310] 83<)
Ad TS & F QU & YT PAstEs 53
W o g SOD (superoxide dismutase), GSH-Px, gluta-
thione reductase (GR) @ catalase 59 &4 84& 5%
s Whio] go] ARR-E I QIth(Song F 2001).

AL AQlV)e] ZuHER AxA 9 W3} Ao Q=
Aol gg g Al7jelth AoFr] AR B o dukzoew
d¥To g FREHA e AHSI FF A - FRE A
k= Aol AF dUh AHAF FFol A e
= Qltk. wghA, o)5<] Fokdle] Malel cist X &Holn
AxQE= #Eo] g3kt Shin & Cho (2002) 52 |7
o 23l 3= oriAye] UuHARl A AdEle BlwE o
33 Ao 2 YePgARL 4 vielS A3 et vES
Rog AAEIT) A5 tolo]E, fAEFTO] HH F
7}, ETrAIE A3 A", sjje = gk AEy AR 3
2Ap} ok 53] o] A7) AgHe] V)Y s33kE
A5TE Z kgt B o ouige] X3 2 HsksS
ZA3l= A2 A2 dlAtdolA &Jnjzt glckar sl

mehd, B QTP olgelA BEH] e B
Jopss NWY FAYHZ TFI] Fo2H ¥F A

U FAsks Mg B8l d7) olFel FUtEE HER

a4

1. 9QEA

g A S AEHE T 18, 1XETF, B, vl

5 AdaAASe) A8298 /A g1 ol A
g 71Sgo) glon] AZ 1497 Hiel BEAIE 243
Ao YUW olER B Ao Fosr|2 FJ§ 203
& o= ik

2. 97 48

1) 24 4y 19

A A BHS B3 2 aFel okstual 23 i
AofA| 25:3ke] A7 IRFet YA DE [ABHEL A
2)0)g A& E w3 25 F F A WA
Wy 9 FYA] Ho)F FARET AAAS 2L A
&2 2AE A% FEA A AFHE AN 2o] A
R 7o g o183k ZARIITHTaylor & Pye 1996).
3 677 AFVIZHESE Al AE AR Aol E
FAE A& w30 AAFTA(360 mL/day, 180 mL/
serving) & F233tE tIdAES] A+ &8EE s
7] 93l AxFA FEUREH F 13 A5 sk 43
o7 9 §z8.g xAsIGith

2) MAFA G2 2

2 A¥el AM-E ALTAE 22, AN, ofigeiALs,
A, YEHE, FYR), AIFA], sEE T 87HA] At
AL 3 AlEoZ () QFVIENE Fgdel I
Aol ARgsISITE ATl gt IS 257 F
A FAolA BA s AL E Table 19 AAEI3ICH

3) @ NN N Yooy HA
AT AEL 12 WEL 22 HEY 24 84

Table 1. Nutritient composition of vegetable juice

Content
Energy (kcal/L) 35.2
Protein (g/L) 04
Fat (g/L 00
Carbohydrate (g/L) 8.7
Fiber (g/L) 0.3
B-carotene (mg/L) 1.14
Vitamin A ¢g R.E. 190.27
Vitamin C (mg/L) 15.30
Carotene (mg/L) 1.62
Polyphenol (mg/L) 4.35
Na (mg/L) 13.47
K (mg/L) 169.13
Ca (mg/L) 7.81
Mg (mg/L) 495
Mn (mg/L) 0.04
Zn (mg/L) 0.04




HE] o|Fojgon A A A} ol HE APy A7t
2] 12A7F FAFES SigitE g4 AFsk] 10 mLe
heparin tubell 2.3 - 373} blood washing 2|3 ¥
RBC (red blood cell) ¢ll4] SOD (superoxide dismutase)
9} GPx (glutathione peroxidase) #4jof ©o|&3}5ioH
10 mL¥E 4T 3000 rpmelA] 2087 44 £t &
3 223 ohg W¥E B8l catalase, total antioxidant
status (TAS), malone dialdehyde (MDA), cholesterol,
HDL—cholesterol, triglyceride (TG) #4¢l ©}8-3l5ich.

TAS¥E Hitachi 7150 (Hitachi, Japan) & A3l £
3131, A AnAEEQl MDA Agilent 8453 (Agilent,
USA) 2 BA8ieict sl 84 8RS Jehies AR
% catalasex= Photometer 4020 (Hitachi, Japan) 2 SOD
9} GPx+= Cobas mira (Roche, Swiss) & #4]8l5ich &
3} cholesterol, HDL—cholesterol, triglycerides= ADVIA
1650 (Baver, Japan) & o]-&3to] ¥4313ich

BHE atetd Aggel A¥ a8 Fol7] Hskd 2
2} vhEa el Qo] Bt F FAld o]Fo it

3. &1Ne
BE BAAZE SPSS 11.0& AMgsIgler 2E B

o 37 + BEOAE BASG B3 BFY 7 AES
Aol Paired t-test® ol§3le] o4& 2ABgILk

1o w

2 4

1. QARG 3 ANTYR

ZAF R Hel, AR %5 o &, A
aHF 2 GUA 58 2 9 A3, A%, BMI= Table
20 AAIBGITE £ AT dPdAte] A% EEE 19~2641%
on, AL 21.10 = 1.6841%ch 5 F3o] BaliM
= FHAQY 5L ) 7t 40%(8%), A etk 7t
60% (129) 2 Uelkth S8 #¢ didztel 10%
W) o] FAg gty gtk 5978 B £
AME ‘o gk $EE A7) 55%(11%), oML g
S A9 45%(9%) o2 Yehgth Ade ZAF o
29} 70% (14%8) 7F AdFst Ao A B3 AEo|
UE AL 35%(7H) 2 LERstT

ke B AR 160.58 + 3.55 cmoliL AFE 53.
68 £ 7.80 kg2 & o= =]l FrAEL] 20~294] o
A 71E2)A B2 161 cm, AF 54 kg¥} ¥ W3S
o, EF W9l 2AK gg veRiSlth

ANAFR G FF 20.62 + 2.28 kg/m®E AAH <

:
o

A9 - A5 - o)l - HFA - 185
ol &30} ozt vlE AFYE ¢ 5 AUtk o)
&e) A9 A AHHA g Ao Btk

T3 BE A 2 T AT BY, FEHY 9%
FAFAE vs A (Table 3) 4523 B¥= 7zt
19.10 £ 3.35 mm, 19.20 + 4.05 mm$} 19.90 +£ 5.30
mm, 20.35 + 552 mmZ Rk 718 B, FEHe
19.05 + 5.16 mm, 18.20 + 6.01 mmZ 2437 25
TR Alo)E e A= gt

2. 4°| dH

A F2 BF A - Fo) o] A5 wsle)l ARZ| of
3 43 Hl& A3E Table 4o AASHITH

BE A3 Gy 9% 42 1523.25 + 287.35
keal, 1483.62 + 317.36 kcal 2 B33 76.16%, 74.2%
FFolr). w3 FAF Y 4P BE: A F 47
238.19 + 56.54 g, 233.80 = 66.60 g7} 34.28 £ 7.34 g,
33.24 + 7.14 go|R o, ghalal HHERe 63.82 £ 1151
g, 60.82 + 14.09 g2 AL AF3leh= 116%$ 110%
2 Jehdth =3 FeluA] AR dig 24, 9,

Table 2. Physical characterisitics and anthropometric characte-
risitics of subjects

7%

rir

Subjects (n = 20)

Age (yn 21.10 = 1.68"
Regulat Exercise (%)
Yes 8 (40)?
No 12 (60)
Smoking Habit (%)
Yes 2 (10
No 18 (90)
Alcohol consumption (%)
Yes 11 (68)
No 9 (45)
Coffee consumption (%)

Yes 14 (70)
No 6 (30)
Height (cm) 160.58 + 3.55
Weight (kg) 53.68 + 7.80
BM! (kg/m®) 20.62 + 2.28

1) Mean £ SD.

2) Number of subject (%)

Table 3. Comparison of anthropometric measurement between
before and after vegetable juice supplerment

0wk 6 wk
Triceps skinfold (mm) 19.10 + 3.35" 19.20 + 4.05
Abdominal skinfold (mm)  19.90 £ 6.30 20.35 £ 5.52
Suprailiac skinfold (mm) 19.05 + 6.16 18.20 £ 6.01

1) Mean + S.D.
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Table 4. Comparison of nutrient intake week 0 and week 6

0 wk 6 wk*
Mean + S.D. %RDA Mean * S.D. %RDA
Total Energy (kcal) 15623.25 + 287.35 76.16 1483.62 = 317.36 74.2
Carbohydrate (g) 238.19 = 56,54 (63) T 233.80 = 66.60 (63)
Fat (@) 3428 + 7.34 (20) 3324+ 7.4 (20)
Protein (g) 63.82+ 1151 (17 16 60.82 = 14.09 (17) 110
Calcium (mg) 680.43 + 100.44 97.2 64913 £ 81.37 92.7
Phosphorus (mg) 964.81 + 204.69 137.8 916.25 + 274.90 130.8
ron (mg) 3482+ 7.34 101.8 34.17 + 6391 97
Vitamin A ( 2gRE) 810.61 + 561.18 115.8 783.31 + 507.59 1119
Thiamin (mg) 096+ 021 9 .00+ 020 100
Riboflavin (mg) 173+ 0.65 144 163+ 071 135.8
Niacin (mg) 1567 = 3.07 120.5 1516+ 3.4 116.6
Vitamin C (mg) 14516 + 58.74 207 132.86 = 48.81 189.8

*: none of the value are significantly different from the value at week 0.

T: % of total energy

o] 437 HlES AaFs NI A - T BT 63%, 20%
179%2 @4 B3 e 23 AT 24, 2, 3
£3} ofe] wlEke) @ ARBe] ARk IRA RapA 4
Yok £EO2 PTG 4H Polglon, ¥F A3 »
F 7o 7 U YA BT F oM pasigAD
BE enolA #9491 Ao)g Hol itk

3. 9% KA mE e}

ARFA BE AT BF F FdAofr] 27 g
Table 59 AAsI3c}

Ao A A7 T F T2 HER 3 5EE BF
A - % Ztz} 184.70 + 26.11 mg/dL, 180.95 £ 29.29
mg/dLZ Aol gler, BE A - ¥ {3 xjo]
£ Bolx] At 209 S e R g A<l Lee
5(2003) 9] 169.5 mg/dLET £2 52 B

FAAAY BF 5+ 47 94.70 £ 38.33 mg/dL,
73.80 + 20.11 mg/dL2 AAPEY el &apas HaFA
B 59 ZAx)ze] 22% 74 (p<0.005)8k3ic)

ZA Y 39 ZYAHES AoE st AdZ
A7l 988 3h= HDL-SH4AHEY H7 ¥5&
BZE A% 7b7} 58.25 + 12.86 mg/dL, 60.20 + 14.59
mg/dLE YR} <F7hel F7HE BAW Fo3t 2ol
UehiA] eskeh HDL/LDL Hl&-2 B3 A 048 +0.13,

B3 F 051 +0.122 #13 20|12 BITHp <0.01).

4, 8% MDA Bk, BN% QY ti%}
AAFEA BE A - F FHojA 2] MDAS 33} A
£ Table 63} 2t}

Table 5. Effects of vegetable juice supplementation on serum
lipid profile in subjects

0wk 6wk
Total cholesterol (mg/dl) 184.70 + 2611”7 180.95 + 29.29
TG (mg/dL) 94.70 = 38.33 73.80 £ 20.11"
HDL (mg/dL) 58.25 = 12,86 60.20 + 14.59
LDL (mg/dL) 126.45 = 22.37 120.75 + 20.29
HDL/LDL 048 = 0.13 0.51 + 0.12"
1) Mean £ 8D.

* p<0.05, #+: p< 001, *++: p<0.001

Table 6. Effects of vegetable juice supplementation on serum
lipid peroxidation and on RBC antioxidant system in subjects

0wk 6 wk
MDA (uM) 519+ 039" 3.70 £ 027"
Antioxidant enzyme
SOD (U/g Hb) 73245 + 134.35 83625 + 63.74™"
GPx (U/g Hb) 49.50 + 12.73 64.65 + 19.54™*
Catalase (kU/L) 6.41 + 15,03 11.89 = 1551
Total antioxidant status ~ 1.06 = 0.10 112 = 0.06™
(mmol/L)
1) Mean = S.D.

*: p<0.05, ++: p<00], #++: p<0.001

Yol A3 &XEQ MDAE BE A - & 742
519+ 0.39 M, 3.70 + 0.27 xME WAFA HE A &
2|3 (p < 0.000) 28.7% 72313 ch

st 54 AT FTEEE Eelx] £4% SOD
= 732.45 + 134.35 U/g Hb, 836.25 + 63.74 U/g HbZ
obIFA BE A 125% F7F81 1 (p < 0.01), GPxE B
% A - % Z}7} 49,50 + 12.73 U/g Hb, 64.65 + 19.54
U/g HbZE 23.4% Z7F1Hp < 0.000). 124, catalase



+ 247} 6.41 £ 15.03 kU/L, 11.89 £ 1551 kKU/LE 9]
g zlol7t |l

% sk HE A - F 247 1.06 + 0.10 mmol/L,
1.12 £ 0.06 mmol/LO.Z, o}qFAE ¥F 02 F A3}
501 5.4% F7Fke Ag & & At (p<0.01).

1%

AL RS AR AFE 27 1605 cm, 53.6 kg
Z S didez 3t A7l Chung & Chang (2002)
9] 160.3 cm, 53.5 kg8 =) AAES oz 3
Song 5(2001) &} &7-olA 41 ¢343¢] 160.7 cm, 55.7
kg@ o AR FEola, AR A= EE 20.6
kg/m’Z Song 5(2001)9) 21.6 kg/m*#} v)&8 gke
ERGTE AAFAE BEshe 7]MEQHe] A Aole
27t e, B% A 4 7% Chung & Chang
(2002) ¢} 1593.6 kcal, 45.3 g BOE $2 £Fo|qitk &
4A A3 d3 MDA, #its) AAd= F3ig xlo)E
e, Elzbieta 5-(2000) 8] ATolM 28X FAE
3HF 750 mL 2F¥E 3¢ HDLH TG7t /2% alo| &
ek, LDL/HDL Bl&9] a7t 913 (p = 0.05) ©I1A
o} 2 A7 E TG HDL/LDLY B8-S #93<) 2}
o|7} gl WhH HDL2 ¥7he] 717k IR 4% =
ol o)A gtttk o] AFeM FAE 3F 250 mLyh
500 mLE thEdAREAl BE3IIE woll= 99 ARE
o] AR zlo|E HolA| gl o) o] At FaA
HE YT FAES g oz slo] gle oz
2 ARG S @2 dAsteE 27E] dite] @
2] FA0) ofe]l AJolE KAty AZgr) FAde) it
52 5E A8 Sandip 5(2000) 2] ATl FE
3 3 £ FoTolM % MDAY 55711261
0.48 pmol/, 8.62 + 0.53 xmol/l, SOD7} 6.75 + 0.87
units/mL, 6.10 = 0.58 units/mL & ek} 3413 3
= T3 E Hf Adrd vlwsted MDAS] 5201 &
23 (p <0.001) o2 =FYARE SODE A7t gtk 2
AFoM= 83 MDAV 5.19 Mol 3.70 pMZE 7
312 (p < 0.000), SODS} 734 732.45 U/g HbellA
836.25 U/g HbE EZF A - F FARI zl0]E JeRiS
o} Luc 5(2004)°] #de} s)ae] 4H)9} LDL choleste-
rold] AABAE B Aolx FL3 A Aot =&
% LDLY F&7} wolicky R usigiok 12iu, Obarz
anek 5(2001)°] 1467 o= A4 dxzos

AR - B - ol - A - 187

LRro] #d#t 4 Alof7} LDLe| vlXle %S 8F &
¢ & AFeME RolE BolA gt AR, H 3
A7 Ax, oA FA TS ol &3] APHW @ A
TEo IREE BT A A U9 i NESL T

7M71E AoE Jehl 1 QtH(Guohua F 1998; Conce-
pcion 5 2003; Kiefer 5 2004). o|¢} Zo] o¢ 714
a7 Y2E EUF T2 HelE Aolo] I RS
A WellA Fakst 288 YERgE BlER], 7713, 84
5 o8] 9450 A7 AEALS B & A Fatst
o FHYE Aojmg dy kst a4 3 F
FAksl e vlwshs AL Au|glE Anetn Azteh

a
22 9 29

B ARoME AL 24 St thstie] Akl of
A 208S dte s QAFAE 81 360 mL B3 AR
& 9 AR (F FH2HE, YA, HDL-ZH2EHE,
LDL-Z#AE8) 3} 343)5 (total antioxidant activity,
SOD, GPx, catalase ¥ AAIBIAE) 9] HIlE dolr
ow 1 ARE goketd tReF 2tk

1) ZA} dPdAte] B a3 21491, FF A3 A
%2 77} 160.58 cm, 53.68 kgollth A4 (BMI)
= HF 21.108 FAMECH

BFh AEET| e AE Al FHAQ) LES
s 7t 40%(8%), SHAIEETY 71 60% (12%) = VER:
3 FQA A9 10%%e] AL stk geieit &5
RS B A ‘ol Ha $HE B97) 55%(11
), ‘ol gl $9% A7) 45% (7)) 07 YEekkth
A A= ZAF AR 70% (1478) 7} ARk e
= JdA 2Fe] BYo] & A9 35% (7))

2) QarFi BF A - Fo) o] HFE njwe A% B
T 71t ddAFEe] AFE d3E nEe AurEql
B AR dolls FAHA Aol Holx] gk 9%
A 247 1523.25 keal, 1483.62 kcal® AT
76.16%, 74.2% < VER ATOIRES] % A371 v
XA w2 Ao g yehith

3 ArFA B Fo| F FH2vHES Y ZTar
AUARE g 2fole Uitk FYAEL 22% B4ast
R (p<0.05), HDL-EY A S8 242} 58.25 mg/dL 9}
60.20 mg/dLE 7 = Aol A 2% zol= ¢l
3, LDL—FHAHE =3 oFke] e AJAT 79
3 AJolE Ho|X& ¢tk HDL#} LDLY ¥l&= B3 &
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938 (p<0.01) o2 Fskqich

4) 83 AN} AEE= BF F MDAE RE ¥
28.7% 43U (p<0.000) A2E BoH, SODE BE
A 732.45 U/g Hb, 8% ¥ 836.25 U/g HbE 12.5%
A (p <0.01) Z7Fe B3Itk GPx %3 234% 93
A(p<0.000) Z71= Bgo) catalase: 22} 6.41 KU/L,
11.89 KU/LZ 48t 2elE YephA ¢ ‘ikv}

20t A4S o YrFA BES NS 7
gl | X7 7o) /A=, Atkst Xlﬁ E9] 840] F
7¥he Zow et B A7) ARE AaTAE Y2,
Aoy, okamEbAL, A, HSHIE, ¥R, A, 1t

&8 F 87K Ais} At EfEH] AxE AEFo|th
webd, AF F dstd 83 A 9 FA3 Aol vl
£ 713 HEsk] gt £ AMgrt sk dals)
HIER), F7]4, dojdfa 1l 7 wke) Mgl @4E4o] 1}
Ehlle 3l axet 8 5 lth 0|24 B 2ol A
AFAE BFehs o] JdHow FHoHr] A% 204
AN el digt 717 $3& 55T F USACT AR
goh velrt nE AF2 Agd e #AE @ﬂ% 7]
22 Q1 At ohet 1AEF, vgl 9 5 AE
FAAE A8l st oA xkgeir 2 Ev 7FedE
AXE 5 S ojtt

N o
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