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The aim of this study was to evaluate the effect of kale (Brassica oleracea acephala) juice supplementa-
tion on serum lipid levels and phospholipid (PL) fatty acid compositions in hypercholesterolemic men.
Thirty-two men with hypercholesterolemia (>200 mg/dl) were recruited among the faculty and staff
at Y University after annual health examinations. The subjects consumed 150 ml of kale juice per day
for a 12-week intervention period. Dietary and anthropometric assessments were performed before
and after supplementation, respectively, to ensure that the subjects maintained their usual diet and
lifestyle throughout the intervention. Serum concentrations of HDL-cholesterol and the ratio of
HDL-cholesterol to LDL-cholesterol were significantly increased (z<0.001) after intervention. Serum
LDL-cholesterol concentration and atherogenic index were significantly reduced (p<0.001). Levels of
12:0, 14:0, 18:109, 18:3w6, and sum of monounsaturated fatty acids (MUFA) in serum pholspholipid
(PL) were significantly increased, while 22:4w6 level was significantly reduced (p<0.05). It can be
speculated that kale juice, containing large amounts of antioxidant nutrients, contributes to changes
of serum-PL-fatty acid compositions and the improvements of serum lipid profiles. This study demon-
strates the supplementation of regular meals with kale juice may favorably affect serum lipid profiles
and serum-PL fatty acid compositions and, hence, could lower the risks of coronary artery disease in

men with hypercholesterolemia.
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MOB

20099 S F9 AFL wAo] o3}

S At N RAY, AR 3

AR 23 AEEo) 0% ol 4Holn o5 Agke] W
AsHoz 2l Aow YERTQL

NFBAAB Fa AGL

AAQ Aoz GHAUM[534] AFCR HFse A B
ol ARz 24 4 o
oj$- Eth a3y ATBC, CARET 59 d
[33,36]1 A Teke] §H4 Fee] B7tEE B8

A Z7b7F RaEEA $AE B FasiA o] BEEt

*Corresponding author
Tel : +82-2-3708-9247, Fax : +82-2-3708-9121
E-mail : potomac100@gmail.com

o

we B Lorr
ol
D3

w
e
e
>
o
St
17
AN

?_‘(l

Py

[o

)
o
ol

=
pass
(o
i

e Ju e
o orx Hu

X
AN
T
ol
D)
e

rir

to

ol

>~
-

By
‘0,
o
u{:i
Lt N
ol
rir
>
>,
oF oH
il
1o

o %O >
e K
lud
ol
o2
>
rg ot
of
o2
o o

—W%J
=
Pt

o2
lo,
ofl
ru
o
N
[~
fr
17
N
r
i
2,
oy
N
fr

Q9 8% ¥E7t 27 A0 e 4 AxE oh
sol AZE HEE PG AT TFH 7|8 JPLo
58 27 A%z FHE BAT Aok 424 4840

5
2 Je® Alrdh

AR ARAY, ANz, D22, 2529 5)
HlERY, 771 okt gk phytochemicalo] ThaF
zo] 9o} BZo] AT E Lol AMEE I 9rH6e24]. E3
(Brassca dleracen aceptal & B219) ] 35 ug/g2 A%
Bl 8% SRAZH FES Z2AHOEH JEHI)
e dlshes ZAes Hud bk )lo(115] B 559
Asz 28] AREHI e AY, BY4, T2 % Evva] ]

o)



g & ASZ YERTH19].

TR1M AL HFo] BFEHELE
s PAAAE FHORE 4T
AFAR o) g 771 $= 2 5L 2
Y 2448} 2] 3 21 malondialdehyde (MDA
121tk Miller S[26]¢ #Aule] MDA $== 3
AFFEG ok Agate]l A3ne 3 AW 2
98 o & IS weval Buste, %9 53
totel AdsE 2 94 §

o %
o, M
2l
ol}lf;jg
o=

= to

S
o
rir

Nt

A

Ir
ool
=
o
- of
e IN o2 R i

oL

e
& oox B Mo g o

of M 2 1o N (o oy 2

X
)
)

¢

e g
ol o2

fo, wju

A we 49 dA FA4
A= A3

— 1o
_[ok
ot
tjo E:
o
Ny
rot E

W
N N
k1 o2 O"J
tjo 11;

—

N

5

-4

o it

i
kD
[~
o,

A

o
iy
rlot
[
ot

it

I o

o8 2
o
M 1S o Jm
df df o o
Jr oz N

N mN
ofN ofN o rir

o Z2EE

3499 YIRS HALE W
A AelzAF 2 JAAASE ATh
o] A3712F 3t UPIAES HFA] HAte

FAFES LW A% F T WA

i
.
)
B>
N M

53(F)ERL AZ)(I3

FoF WE A BN A4 2 4B
AL FAFES wg vk

B 230 5EHAS ARF 27) BigA 348 7o
A DECERRENE NS SCINPEES L EREE
299 AL 2% FU 5% FA LG Felsg. o
£ NP Yo ATFR F T WA FAAASt 4o
0 AAAZE AAFA2 wh) 5F FAZ AT o] F v
@G BE JPAZYH AW $92 ASAgon 94
A7AAAE A £29AA5 9 AR AL 53

Journal of Life Science 2012, Vol.22. No. 11 1539

o Fo] 0@ £3EE 2A) 98 270 @ WA iy
A7 A Fel A% A¥F AZsHgrh

ol
=

=
=
1
A

el

el

LI

(150 ml)o]

B

FrEo] e GUA S Table 19

L oE M

ol

b

CINAZ H AARIF ZAL

Afoigare] Ad, A9, A%, A, &5, ¥4, =5 59
Ankrtete HEAE B3 AHAHY ) o8| A ZASFA
e ol FEAHANM FLEUA S o] &5teo] =45
on A W uE =70 JFAE AL FUds AFH
SIS 24 AL SO E Ao, o] W) GdEd A
o} o)zt & Aole BN HFHAE A A7 HHY
AT B3 123749 =5 ALY o JSa A
2 A 2AREMY 55 A3 A3 Fo] i A3 W3t
AREAES vl Fristgoh

S0l MEo| HAM

=21 Ol [ |

ALY 079 12FA o 2+ 7 v gAY 35 A §Ag
AFste] AL B3 3, g4 A AFE A 24 2
AL Yate] 70T BAEYT

49 F Z¥LHE, HDL-Zd 28 E 2 FAAYY =

&3 ¥4 kit (Eiken Chemical Co.,

Japan)E A3t =43ttt LDL cholesterol &%v

Friedewald [13] 5<] &2]el a4 4+&3}9 3, atherogenic

index A 53 22 F2(total cholesterol-HDL cholester-
ol)/HDL-cholesterol)ll ¢J3l At& 3}t

Table 1. Composition of kale juice per 150 ml portion

Nutrients Composition
Moisture (g) 143.0
Protein (g) 1.15
Fat (g) 03
Total fiber (g)* 0.75
Ash (g) 1.59
Ca (mg) 101.0
Fe (mg) 0.32
Na (mg) 74.5
B-Carotene(g) 2004
Vitamin Bi(mg) 03
Vitamin B, (mg) 0.15
Vitamin C (mg) 172.5
Folate (g) 523.7

Source: R & D Center, Pulmuone Co. Ltd.
*Content of total fiber was analyzed by Korea Health Industry
Development Institute.
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Table 2. General characteristics of subjects

week 0 week 12 significance’
age (yrs) 449+15" -
BMI (kg/m?) 24.7+0.34  24.5+0.34 NS

waist circumference (cm) 91.1+0.85  90.2+0.94 NS

Blood Pressure

SBP (mmHg) 132.242.60 131.9+2.86 NS
DBP (mmHg) 81.5+147 821+1.25 NS
Smoking

non-smoker 23(60)? 23(62)

smoker 15(40) 13(35) NS
ex-smoker 0(0) 1(3)

Alcohol Drinking

non-drinker 23(65) 24(68) NS
drinker 13(35) 12(32)

Exercise

non-exercise 21(57) 19(56) NS
regular exercise 16(43) 15(44)
YMean+SE

n(%)

ISignificant difference was tested by paired t-test for continuous

variables and chi-square test for categorical variables at p<0.05.
BMI: body mass index, SBP: systolic blood pressure, DBP: dia-
stolic blood pressure, smoker: 5 or more cigarettes/day, drinker:
2 or more drinks/day, regular exercise: more than 30 min/day
and more than 3 times/week

Table 3. Daily nutrient intakes of subjects

week 0 week 12
Calorie (kcal) 1648+48 1677+33
Protein (g) 65.4+1.97 64.6+1.6
Carbohydrates (g) 263.4+7.28 268.3+7.31
Fat (g) 324+1.17 32.4+0.97
Mean+SE

None of the values at week 12 are significantly different from
the values at week 0.
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Table 4. Effect of Kale juice on serum lipid profiles of subjects

week 0 week 12
total cholesterol (mg/dl) 239.8+7.37 226.5+7.09
HDL-Cholesterol (mg/dl) 40.3+1.53 49.0+2.26™
LDL-Cholesterol (mg/dl) 178.1£7.35 150.2+8.62"
triglyceride (mg/dl) 107.0£7.76 129.8+10.21
atherogenic index 5.05+0.26 3.7240.22”

Mean+SE

***: Significantly different by paired t-test at p<0.001.
atherogenic index: (total cholesterol—-HDL-cholesterol)/HDL-
cholesterol
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Table 5. Effect of Kale juice supplementation on serum phos-
pholipid-fatty acid compositions of subjects

(unit:%)

week 0 week 12
12:0 3.74+0.70 6.99+1.51*
14:0 1.08+0.11 2.68+0.22*
16:0 30.4+0.72 32.3%1.55
18:0 141047 13.2+0.61
20:0 0.52+0.08 0.66%0.25
22:0 1.11+0.10 1.06:0.12
16:1 1.12£0.13 2.13+0.91
18:1 8.29+0.27 13.6+0.67*
20:1 0.41+0.12 0.48+0.17
22:1 0.94+0.18 0.91+0.33
24:1 1.62+0.13 2.48+0.74
18:3(w3) 0.68+0.18 0.91£0.36
20:3(03) 1.23£0.27 1.50£0.40
20:5(w3) 0.98+0.17 1.16+0.40
22:5(w3) 0.92+0.17 0.31+0.07
22:6(03) 2.00+0.23 1.84+0.35
18:2(w6) 11.60.57 12.6+0.93
18:3(w6) 0.47+0.13 3.94+1.33*
20:3(wb) 1.24+0.10 1.43£0.16
20:4(wb) 3.71£0.27 3.22+0.44
22:4(wb) 2.87+0.43 1.28+0.28*
22:5(wb) 0.77£0.16 0.57+0.11
> PUFA 26.5+1.01 28.8+1.77
> MUFA 12.4+0.39 19.6+1.28*
> SFA 51.0£1.16 46.5+1.89
> w6 20.7+0.75 23.0+1.59
> ®3 5.81+0.52 5.69£0.64

Mean+SE

*: Significantly different by paired t-test at p<0.05
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