J Korean Soc Food Sci Nutr
39(5), 669 ~676(2010)

=
_I_AAI

MH>

3|

S
)
>
0z
s
[
i
I
2
rol

HEREEDELEE
DOI: 10.3746/jk{n.2010.39.5.669

Fof X|AThAtol O|X|= G

Effect of Brassica rapa Sprouts on Lipid Metabolism in Rats Fed High Fat Diet

Jae Joon Lee, Tae Man Ha, Yu Mi Lee, Ah Ra Kim, and Myung Yul Lee'

Dept. of Food and Nutrition, Chosun University, Guwangju 501-759, Korea

Abstract

This study was performed to investigate the effect of Brassica rapa (BR) sprouts on weight reduction and
cholesterol-lowering action in rats fed high fat diet for 4 weeks. Weight—-matched male Sprague-Dawley rats
were assigned to four groups according to dietary fat levels (10% or 20% of diet wt.). Experimental groups
were normal diet group (N), high fat diet group (HF), high fat diet with 5% BR sprouts powder group (HF-BRL),
and high fat diet with 10% BR sprouts powder group (HF-BRH). The body weight gain was increased in HF
group, but gradually decreased to the corresponding level of the N group fed BR sprouts powder. The
concentrations of serum LDL-cholesterol, atherogenic index and cardiac risk factor tended to decrease in the
BR sprouts powder fed groups compared with the HF group. However, HDL-cholesterol concentration in serum
decreased in the HF group and markedly increased in the BR sprouts powder fed groups. Concentrations of
triglyceride and total cholesterol in liver were also markedly decreased in the BR sprouts powder fed groups.
Triglyceride concentrations of epididymal and mesenteric adipose tissues in the BR sprouts powder fed groups
were also decreased compared with the HF group. These results indicate that BR sprouts powder may reduce
fat accumulation and body weight, and have cholesterol-lowering effect.
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Table 1. Experimental design

Groups Diet composition

N Normal fat diet"

HF High fat diet
HF-BRL High fat diet+BRL”
HF-BRH High fat diet+BRH”

})According to AIN-93 diet composition (25).
YBRL: 5% of Brassica rapa sprouts powder.
YBRH: 10% of Brassica rapa sprouts powder.

Table 2. Composition of experimental diet (g/kg)
Normal fat diet High fat diet

Diet composition

Casein 200.0 200.0
L-methionine 3.0 3.0
Corn starch 500.0 400.0
Sucrose 100.0 100.0
Lard 100.0 200.0
Cellulose 50.0 50.0
Vitamin mixture” 35.0 35.0
Mineral mixture? 10.0 10.0
Choline bitartate 2.0 2.0

12 AIN-93-MX mineral mixture and AIN-93-VX vitamin mix-
ture (25).
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Table 3. Changes in body weight gain, food intake and food
efficiency ratio of rats fed high fat diet containing Brassica
rapa sprouts powder for 4 weeks

»  Body weight gain  Food intake 2
Groups (g/day) (g/day) FER
N 7.13+0.267%% 18.83+0.29°  0.38+0.01"
HF 7.56+0.13" 17.83+£0.25°  0.43+0.01°
HF-BRL 6.78+0.15" 16.17+0.34"  0.42+0.01°
HF-BRH 5.98+0.09° 15.42+0.37"  0.39+0.01"

})See the legend of Table 1.

“FER (food efficiency ratio): weight gain (g/day)/ food intake
(g/day).

YThe results are mean+SE for 6 rats in each group.

YValues with different superscripts in the same column are sig-
nificantly different (p<0.05) between groups by Tukey's test.

2] o] (HF)o] /4ol (N)oll Hlste] 243t oy #<
3 ol ATk Aol (N A4 o] F(HF) 7+
of AoldHFe Aole HAA ol (N)o] A2 o]
(HE)ell Blste] 2lo] W) A} ko] Ao 5, ov#] =7}t
7] iR o2 AZtE A, o] HAF A A dE
7b G AR o]Fo] o] WErt & aA| A o)
of Hldte] ALRA H Ho] Yikthe AT AH(32) 9= FAF
St Aol A ole} 7 & E HIME(HF-
BRL, HF-BRH) 2] 2] o] # &2 s x-2] o] H(HF)o B3}
o FofsiAl A, £F A BY Wt 50 IS
= o] gdAFe AasAT Holage A oF
(HF)o] 72 e](N)el| » f
Aupao) 9} 5% =5 A BT M 7bH(HF-BRL)-S 32|14
o] T(HF)ol Blgle] o) xtE Holx] ghton}, A galo

= A3 AR Bl ATEL). Aol TS LAY
[e]
A

N
s
4
o
_OrL
X,
olN
)
_O‘L
3R
il
!

<

(N)FH= B3k Z gk ATt
2ol dfde gdirde g SAEY IS SRR
M gastric emptying rateE A AA|A TS F1 FAdA
£ F 2 435 AAAA HoldFHEH Holags A
ATkl Ha(33)H At ol¢t #HEdE A=
Han(34)9] 94 &, Kim#% Kim(35)¢] €% &, Shin
5@6)e] =A AR 5 Aol 5o Al txwol Hlsto
AFF7HEFT Aol dAFe] Fage] BRaE) webA
T FHZ IS AT Ao HHF
toll 3H8 Aol T 2ol dEY 9T

5
N
N
2

NN
tlo
oy M
N
N
>,
N
H
Y
2
)
B
o%
tlo
Y
)
>,
il
=
—d
x,
N
N



672 OJAIE - SFENRE - o] fr

Table 4. Changes in liver and adipose tissue weights of rats
fed high fat diet containing Brassica rapa sprouts powder

Table 5. Activities of ALT, AST and ALP in serum of rats
fed high fat diet containing Brassica rapa sprouts powder

for 4 weeks for 4 weeks (U/L)
N Liver Mesenteric Epididymal Groups” ALT AST ALP

G 100 dipose ti dipose ti :

roups™ @100 & adipose fissue adipose fissue N 1967+120° 82004198  187.33+8.70°

o - - HF 2850+1.34" 105334535  245.83+9.84°

N 343+0.06 293020 002049 HF-BRL  27.83+185"  9083+380° 192.83+8.32°
HE 373007 374%0.11 6.0420.29 HF-BRH  2283+091"  8667+300° 190.00+6.19"
HF-BRL ~ 394:+0.11 257021 411+0.32 -
HF-BRH  3.93+0.09° 2.27+0.21" 3.86+0.26" See the legend of Table 1.

{”See the legend of Table 1.

The results are mean+SE for 6 rats in each group.

IValues with different superscripts in the same column are sig-
nificantly different (p<0.05) between groups by Tukey’s test.
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?)The results are mean*+SE for 6 rats in each group.
Values with different superscripts in the same column are sig—
nificantly different (p<0.05) between groups by Tukey's test.
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Table 6. Contents of triglyceride and total cholesterol in
serum of rats fed high fat diet containing Brassica rapa

sprouts powder for 4 weeks (mg/dL)
Groups1 ) Triglyceride Total cholesterol
N 86.00+5.827 5350+2.64°
HF 120.17+8.90% 69.33 +4.08°
HF-BRL 95.50+7.85" 66.00 = 2.46"
HF-BRH 96.17+£4.03" 66.83+1.54"

USee the legend of Table 1.

?)The results are mean*+SE for 6 rats in each group.

IValues with different superscripts in the same column are sig-
nificantly different (p<0.05) between groups by Tukey’s test.

AN ZHZEES F7E AAHOE AT &S
sk, o]F RS sitosterole] AA|EFaL L1 (40),
Koo¢t Lee(4l)= &4 &HE A7 84 A2 =9
LA FAAAE Jom, AEG 2EHEe] A A
3%(w/w) Wegta Bastth Rhee 5(14) <=9 1
F8 AEQ B-sitosterold] A EZE AA o B3 ATl A
TF A FEEL2 67 A0S AFHI FF
g4 T SAALY FZe2HEY FHS v EFH
2 Aoy AszdAe fFoldo]l i, B-sito-
sterolol M= 15 mg/kgFH & o&EFH0o 2 {23 74 d
H=5 ettt Busdoh =3 Choi 5(42)2 2=
B £8 3 B-sitosterole] I SR A FF ol theto aiE
E(100 mg/kg)E Fo Al 8F FAALY] FEE 35.82%
FAEAAGL Btk mEba] £ Ao &F & B

2 ol7t A ol= FUhet A F XA S Ast
ANA F AdFsre MAdads Jehhded, ole «F
Ao &-5-F B-sitosterole] LA E =S A= AR F9
3t Ao =w ArgEY

83 & HDL-E2|AHED LDL-SAHE &E AE
ZHER| T Y SUWASIK|

HF oA =5 & 2oy a2 T 0|5 4577 Fo
< ¥4 T HDL-ZF8 28 &% LDL-Zd~HE &3, 48
HARAT & SHAS A7 Wl Table 73 2t 84
% HDL-Z 2HE g3e ax2 o] Z(HF)e] 1667+
1.12 mg/dLE /&2 o] F(N)2] 24.83+2.24 mg/dLel| B3}

of frolatAl AT A o] 9o FRA B b
£ (HF-BRL, HF-BRH)-& 7}7} 30.33+2.42 mg/dL2} 31.33
+1.31 mg/dLE A2 o] F(HF) Hlste] fostA F
7hetRoen FgaolF(N)ERHE & 3¢S By 83
% LDL-Zd2HE 52 g2 ol(N)o] 11.47£1.40
mg/dLZ A2 o] F(HF) 9] 28.63+2.93 mg/dLel B3}
of frofstAl F7ketdth A2 ol e} &5 A F2 HUhr
£ (HF-BRL, HF-BRH)-2 Z+7} 16.57£1.41 mg/dL$} 16.27
+1.06 mg/dLE A2l o] (HF)ol Hl3te] {2 3tA A
stE oy} 7 & B Hol 24 93 2pole YEhY
A &t} Rhee 5(14)2 115 %=(200 mg/kg)oll A <=5 o

5 do] DA E FAH A AdhAel mAE FF 673

Table 7. Contents of HDL-cholesterol, LDL-cholesterol,
cardiac risk factor (CRF) and atherogenic index (AI) in serum
of rats fed high fat diet containing Brassica rapa sprouts
powder for 4 weeks

HDL- LDL-
Groups"”  cholesterol  cholesterol”  CRF” ATV
(mg/dL)
N 24.83+2.247 11.47+1.40° 2.20+0.13° 1.20+0.13"
HF 16.67+1.12° 28634293 4.27+040° 3.27+0.40°
HF-BRL 30.33+242° 1657+141" 222+0.11" 1.22+0.11"

HF-BRH 31.33+1.31° 1627+1.06" 2.15+0.09" 1.15£0.09°

DSee the legend of Table 1.

?LDL cholesterol={total cholesterol— (HDL-cholesterol +trigly -
ceride/5)}.

YCRF(cardiac risk factor)=total cholesterol/ HDL-cholesterol.

P Al(atherogenic index)= (total cholesterol— HDL-cholesterol)/

~ HDL-cholesterol.

:T)The results are mean*+SE for 6 rats in each group.

9Values with different superscripts in the same column are sig—
nificantly different (p<0.05) between groups by Tukey's test.
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7} E(HF-BRL, HF-BRH) 25 312]% 2] o] (HF)]
Hlste] fofstAl AstE i on, gl (NI vl g
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Z OJFAA FFAte g i dA oz P A A
AAEIE 7HA 2 TH43).

et 2 A7ES eF % Bd H7EE LDL-Sd &H
& % AdaAIAT 9 FNAESAFTE FaH AN

2
HDL-Z# 28 & F3Fe 7t o2 Hep 7 4

¢

F(HF)©°] 11.46+1.46 mg/go.2 A2FA ol (N)e 4.03+
047 mg/gdll ¥t F-o3HA F71tA A2 o] 9} 5%
FE A B2 H77E(HF-BRL)S 959+1.26 mg/gl & 11
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Table 8. Contents of triglyceride and total cholesterol in liver
of rats fed high fat diet containing Brassica rapa sprouts

powder for 4 weeks (mg/g)
Groups” Triglyceride Total cholesterol
N 40320477 23.08+1.95"
HF 11.46+1.46% 43.32+3.90°
HF-BRL 9.59+1.26" 31.00£2.08"
HF-BRH 547+057" 29.67£2.50"

USee the legend of Table 1.

The results are mean+SE for 6 rats in each group.

9Values with different superscripts in the same column are sig-
nificantly different (p<0.05) between groups by Tukey’s test.

A2 o) (HF) ol Blshe] 9Fzt 7hAskl o, s A w4 o]
o} 10% &5 & £¢ H7MH(HF-BRH)-2 547+0.57 mg/g
2 nAg2A o) H(HF)ol vlgte] fro)abAl 7Haste] A2
olF(N)Z H:E AE RAth 1 23 F FEZELHE
o] dteko A2 o] F(HF)o] 43.32+3.90 mg/g &2 A4
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Table 9. Contents of triglyceride and total cholesterol in adipose tissues of rats fed high fat diet containing Brassica rapa

sprouts powder for 4 weeks

(mg/g)

Epididymal adipose tissue

Mesenteric adipose tissue

Groups" : ‘ : :

Triglyceride Total cholesterol Triglyceride Total cholesterol
N 88.69+2.867" 22.02+0.86" 72.85+1.52" 17.41+1.25
HF 110.65+6.56 26.29+0.76 97.91 +5.48" 25.92+0.71
HF-BRL 97.05+1.41° 25.85+0.95" 80.24+4.65" 24.20+1.89"
HF-BRH 94.36+1.97° 26.09+1.55" 76.45+3.84" 21.22+1.00°

See the legend of Table 1.
The results are mean=SE for 6 rats in each group.

YValues with different superscripts in the same column are significantly different (p<0.05) between groups by Tukey’s test.
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