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Abstract

The effects of aerobic exercises and/or supplementation of kimchi on changes of the body composition and
plasma lipids of obese middle school girls were studied. Thirty eight girls, 28 obese girls and 10 normal weighed
girls, were participated. Among obese girls, 8 were assigned to exercise group (EG), 12 were grouped as kimchi
group (KG), and 8 were asked to practice excercise and to take kimchi, simultaneously (excercise kimchi group,
EKG). Ten girls whose weight is normal asked to remain on their own diet during 6 weeks of experiment {control
group, CG). EG practiced jogging and rope-jumping for 60 minutes four times a week and KG took 3 g of freeze—dried
kimchi packed in a 500 mg capsule daily which is equivalent to 30 g of fresh kimchi. EKG, EG and KG showed
beneficial effects on changes of the body composition and plasma lipids compared to those of CG. EG showed
greater effect than KG on reducing body fat resulted decrease in BMI, fat mass, abdominal fat, and triglyceride
concentration and increase in HDL—cholesterol. KG seemed to have greater effect on lowering plasma cholesterol
and LDL—cholesterol than EG. But the greatest effects in terms of reduction in weight, BMI, fat mass, abdominal
fat, total cholesterol, LDL—cholesterol, triglyceride, and increase in HDIL —cholesterol were observed from EXKG.
These results indicate that kimchi supplementation while practicing excercise might improve the obese state by
reducing body fat content as well as reducing plasma lipids.
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Table 1. Recipe for mustard leaf added Korean cabbage kimchi
used for this experiment

Ingredients Weight (g)
Brined Korean cabbage 700.0
Brined mustard leaf 300.0
Red pepper powder 39.6
Garlic 37.1
Ginger 2.1
Fermented shrimp 22.5
Fish pickled juice 225
Glutinous rice paste 12.8
Shrimp stock 425

Table 2. Exercise program for jogging and rope-jumping
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Jogging Rope-jumping . . Frequency/Week
Week .
eek Distance (km) Intensity (% HRmax) Duration (min) (times)
1 2.2 (walk) rope-jumping exercise 25+725 4
2 25 (walk/jog) 90~100 times/min 25+25 4
3 2.7 (jog) (HRmax 65~75%) 25+25 4
4 2.8 (jog) rope-jurmping exercise 25+25 4
5 3.0 (Jog) 100~120 times/min 25425 4
6 3.2 (jog) (HRmax 75~85%) 25+25 4
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Table 3. General characteristics of subjects participated in
this experiment

4

Group' ) Age Height Weight Bl\/IID
(yr) (em) (kg) (kg/m”)
EKG (n=8) 1575+0.45" 15888 £5.46 7091481 2883+2.42
EG (n=8) 15924029 16225+4.17 70.18£2.95 26.68%=1.40
KG (n=12) 15.67=0.49 161.92£365 77.75£6.34 3013279
CG (n=10) 16.00£0.00 159.20£R8.19 57.62£7.18 226511.20

VEKG : Exercise kimchi supplementation group who took 3 g
of freeze-dried kimchi a day and practiced jogging and rope-
jumping simultaneously for 6 weeks.

EG : Exercise group who practiced jogging and rope~jumping
for 6 weeks according to exercise program shown in table 2.
KG: Kimchi supplementation group who took 3 g of freeze—
dried kimchi a day for 6 weeks.

CG: Control group who remained on normal diet for 6 weeks.

“Values are mean=SD.
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Table 4. Energy and nutrient intake of each groups before and after experiment

I Energy intake (kcal) Protein (g) Lipid (g) Carbohydrate (g)
Group pre post pre post pre post pre post
EKG 19455 1867.6 88.4 64.3 56.3 56.4 272.3 275.7
EG 1989.5 17145 75.9 58.1 54.3 43.3 299.3 261.1
KG 17179 1888.3 68.5 71.7 46.3 495 2b6.8 289.0
CG 1822.2 1885.5 64.7 71.6 514 52.3 275.2 276.1

PSee the legend of Table 3.
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Table 5. Effects of exercise or kimchi supplementation on
weight reduction after 6 weeks of trial
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Table 6. Changes in BMI of subjects after 6 weeks of cxer-
cise or kimchi supplementation

Result Pre Post [

Change F-

Group” \ (kg/m’) (kg/m?) value (kg/m”) value Duncan

EKG (A) 2888 2748 oo -140

(n=8) =£242% *250 © (-4.85)"

EG(B) 2668 2583 .. 08

(n=8) *£140 =*127 (-3.19} e D>C
10.87 "

KG(C) 3013 2048 .. -064 B>A

(n=12) *279 =£319 * (-2.16)

CG(D) 2265 2275 .o 010

(n=10) +1.20 =124 ™ (0.44)

‘“See the legend of Table 3.

"”Values are mean* 3D,

SWalues in parenthesis are percentage (%) changes of data.
Statistical significance @ *p<0.05, **p<0.01, ***p<0.001.

Table 7. Effect of exercise or kimchi supplementation on fat
mass after 6 weeks of trial

Result Pre Post t- Change F-

Group” (kg) (kg) value (kg) value Duncan
EKG (A) 7091 6853 305" —2.39"

(n=8) 44817 +525 70 (-3.36)"
EG (B) 70.18  69.04 _99g -1.14

(-8 w285 378 L (18D .

< SO

KG (C) 7175 76.85 -181 -0.90

(n=12) *£634 =726 ' (-1.16)
CG (D) 5762 58.95 1287 1.33

(n=10) 718 £7.10 ’ (2.3

Resull  Pre Post - Change  F-

Growp” N\ (kg) (kg) valie (kg)  vale DU0630

EKG(A) 3031 2750 ... -273

(n=8) =614 £688 (-897)7

EG() 2711 2520 . -181

(n=8)  ®£220 *233 (-7.08) . D>
3.62 .

KG(C) 3363 3181 _, . -1.72 ABC

(n=12) £558 658 (-5.11)

CGM) 1828 1905 oo 082

(n=10) £3.09 =330 (450)

See the legend of Tahle 3.

Values are mean®SD.

Values in parenthesis are percentage (%) changes of data.
Statistical signilicance : *p<0.05, **p<0.01, ***p<0.001.

See the legend of Table 3.

MValues are meantSD.

#Values in parenthesis are percentage (%) changes of data.
Stalistical significance © *p<0.05, **p<0.01, ***p<0.001.
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< ALR g 658 A BaA AF 2E £
g A9 IR 4L st wel EKGE 123.13£38.90
mg/dLell 4] 88884221 meg/dLE 27.82% 713:3:] o] 21 7ba
2 Axr} EAAH L 2 89514 L(p<0.01), EG= 80.25+43.39
mg/dLell4] 60.13+23.00mg/dL & 21.33% 12 12, KGi=124.25
+85.07 mg/dLeol A 104.25+68.46 mg/dLE 16.10% Z+7+ 7}
Astgot FAAQ 42 glsith CGE 902014671
mg/dLe| A 97.11£45.01 mg/dLE. 7.66% Z7}3+49 3, o] =
TAASR #2959 cHp<0.05). e14F5} 7Fo] 2} Foll 9le] 7
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Table 8. Effect of exercise or kimchi supplementation on fat
distribution after 6 weeks of trial

Result Pre Post t- Change F-
Group” (%) (%)  value (%) value Duncan
EKG(A) 095 090 e —0.05

(n=8) *004® +004 OS2 (L50p)

EG(B) 091 087 w004

m=8)  £0.03 %003 (-440) o peers D>
KG(©) 09 093 . _.. -004 ABC
(m=12)  *006 +006 °°0  (-312)

CGMD) 08 08 . 00l

(n=10) £003 £003 - (0.00)

Table 9. Effect of exercise or kimchi supplementation on
plasma triglyceride concentration after 6 weeks ol trial

Resull  Pre Post t-

Change F-

Group® N (mg/dL) (mg/dL) value (mg/dL) value Dunean
EKG(A) 12313 8388 .. -3425
(n=8)  *£3890% L4221 T (27827
EG(B)  80.25 6313 _ o -1713
(n=8)  +4339 2300 (21.33) :
179 A<D
KG(C) 12425 10425 ., -2000
(n=12) =8507 16846 (16.10)
CGMD 9020 9711 . 690
(n=10) £4671 T4501 = (7.66)

USee the legend of Table 3.

Values are meantSD.

$Values in parenthesis are percentage (%6) changes of data.
Statistical significance - *p<0.05, **p<0.01, ***p<0.001.
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F2ZA A E Aol Foid} AFA 2 ¥
2EE 171 ~196 mg/dLE A AFF 99 ‘ﬁ% EFME—
9] FH 2 E FE= 200 mg/dL—- o -&ﬁ'ﬂﬁ——c"ﬂ FIEs =S
(Table 10). 65749 5 e X w54 4571 €3 £5
o 2w 2o I-‘l«‘s é % 43 B ghe of EKGE 190.88+
4650 mg/dLell A 170.13%29.13 mg/dL & 10.87% #+4 8451 5L
(p<0.05), KG= 196.25 2651 mg/dLel|A] 176.50£25.03 mg/
dL 2 10.06% 7+4:319.2# (p<0.01), EGZ8-2 171.13+18.43
mg/dLel| 4] 162.38+31.77 mg/dL2 511% #4stg ot ¥
AZ L #9432 ik d2Te CGel £EH~HE T

Table 10. Effect of excrcise or kimchi supplementation on
plasma cholesterol concentralion after 6 weeks of trial

Result  Pre Post t- Change F-

Group! N\ (mg/dL) (mg/dL) value (mg/dL) value Duncan
EKG (A) 10088 17003 ... 2075

(n=8) 146507 *2913 %0 (-1087)%

EG(®B) 17113 16238 oo 875

(n=8)  *1843 3177 (-5.11) i

. 320" AC<D

KG(C) 19625 17650 ,ow -1975

(n=12) 2651 2503 77 (-10.06)

CGMD) 17330 17510 o, 1.80

(n=10) 42270 *1890 (1.04)

;;See the legend of Table 3.

;)Values are meanXtSD.

“Values in parenthesis are percentage (%) changes of data.
Statistical significance : *p<0.05, **p<0.01, ***p<0.001.

Usee the legend of Table 3.

2Values are mean®SD.

PValues in parenthesis are percentage (%) changes ol data,
Statistical signilicance: *p<0.05, **p<0.01, ***p<0.001.
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Table 11. Effect of exercise or kimchi supplementation on
HDL-cholesterol concentration after 6 weeks of trial

CEE R >

Result  Pre Post t-  Change F- .
Group” (mg/dL) (mg/dL) value (mg/dL) value 147
EKG(A)  53.88 5750 307 3.63
(n=8) 898" =89 V' (6727
EG (B) 50.63 56.00 305" 0.38
(n=8) 756 £943 Y (1081) W AB>
KG () 4833 4500 .. -3.33 ' CD
(n=12) *T11.79 +11.86 ’ (-6.89)
CG (D) 57.40 56.90 ~055 -0.50
(n=10) +1072 =970 B (0.87)

i)See the legend of Table 3.

“Values are mean®SD.

*Values in parenthesis are percentage (%) changes of data.
Statistical significance : *p<0.05, **p<0.01, ***p<0.001.
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Table 12. Effect of exercise or kimchi supplementation on
LDI.-cholesterol concentration afier 6 weeks of trial

Result  Pre Post t-

Change F-

Group” \_(mg/dL) (mg/dL) value (mg/dL) value Duncan
EKG (A) 112.38’ 94.85 963" —17.53,
(n=8)  £4472% 2906 7 (-1560)7
EG (B) 104.45 93.75 193 10,70
(n=8) 1264 2562 0 (-1024)
KG Q) 123.07 110.65 231 -12.42
(n=12) £2220 *19.55 ’ (-10.09)
CG M 97.36 93.78 0.40 0.92
(n=10) +22.01 1866 ’ (0.94)

YGee the legend of Table 3.

“Values are mean= SD.

"Values in parenthesis are percentage (%) changes of data.
Statistical significance : *p<0.05, **p<0.01, ***p<0.001.
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dLell4] 110.65£19.55 mg/dlL .2 10.09% 748l thp<0.05).
a8l 3% u& EGS) LDL-Z¢|~H 8 =% 104451264
mg/dLel| A4 93.751 2562 mg/dLE 10.24% F43td ot %
A=l f AL gelr} dlazTe CGE 97.86+22.01 mg/dL
o 4] 98781866 mg/dLE. 1 W37} vlelslgdc) &% wk
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=82 A3t 27t FA=E990(12,14,19).
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