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Anti-Obesity Effect of Commercial Kochujang and Fermented Wheat Grain Products in

The antiobesity effect of commercial kochujang and fermented wheat grains in Sprague-Dawley (SD) rats was studied.

The experiment was consisted of 6 groups. Normal, high fat diet (HFD), HFD+raw wheat grains, HFD+first fermented wheat
grains (FFWG, with Aspergillus oryzae) HFD+final fermented wheat grains (FIFWG, fermented more for 30~40 days), and
HFD+ commercial kochujang. The results showed that final body weight, weight gain, food efficiency ratio, and adipose

tissue weight were markedly decreased by the commercial kochujang and the fermented wheat grains, whereas non-fermented

raw wheat grains had no such effect. Lipid contents such as total lipid, total triglyceride and total cholesterol decreased
in the serum and organs of liver and adipose tissues by the commercial kochujang and the fermented wheat grains as well.
These results also indicated that fermented wheat grains exhibited more suppressive effects on high fat induced-obesity than

raw wheat grains. Increased fermentation time and adding the red pepper powder resulted in increased the anti-obesity effect.
Especially, commercial kochujang showed higher antiobestic effects than fermented wheat grains. These in vivo findings
suggested that well-fermented end products of the wheat grains and red pepper powder in kochujang could be useful in

the prevention of obesity.
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313 (kochujang, Korean red pepper soybean paste)2 52 FHoR BETE 4 qley, dutdoz HAF4] 1% A
ZHE AT 7150l 7R, &, MR 2 3

o] g3t 2 Y dojAs FE= FH |5 1%7t 7hste] S4AA e, 84 132 WEIHRE HAl
=9, e BE7) s ARE 3 ZLAE ANt FHESYY] Ao LERIMERE TSt B

O REE 2 Bypo] FH| of&d, 23t|FHIHEHE 2 Wi 2E7E v I3RS Y TR Us o Tk
S| AE HEAFo|Th(Park KY 2009). a5 A FgolQ Aspergillus oryzae?| w5 M FFw= o83t
i THPark KY 2009). 125287+9] total capsaicin T2 2Ha A 7F
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1988), cholesterol #5let & X]Zi__] 7§41(Choi 5 2002) AL\
B3 57HDo S 2004; Maclean DB 1985) S0] 9-&o] BT
itk =@ 139 AF g Bah Kong KRN
Les KBQW09S| 1742) VIt 0] 3} 978 o) 21
o] 9lth Rhee 5(2003)¢] ATl utE SAE AET
AL B4 A DAAE Aol e 10 po2 3
7okl ABo) HRL w) DEAE DAY Aol A A
% 2712 PAAA Bl Fhe RS SAFHIT: Woo 5
(2013)2 57F LREARRTE H3l TF(N-group), YRFALE S}
D2 22ES B4 Hel T18(Kgop), TR
AHRRS B9l TE(H-group) S B3 AF3 A7, LDLY 5
T+ K-group®]| H-group®] H|3} 85%, N-groupol] H|3} 12%%
T Aastien, 1342 @FAd w29 /A Eﬁ“’]
Hoka stGie) Ty ofH 7R dAdE HaEEH uF4Y
FHITE B3] tiet A= o FojAA G = Aol
Quhgoz G WEARS WANHE AR 5% A
27)50] RSB R (Park KY 2009), £ AL A%
4= 29 TS Ui A ATsach A @
D3t a0 £ FHUR Wik We] 2t B
" *H’J%«] T aaE A AT FA Y W3}, Ao]
7 Z7] 2A A F AE 9L SAAY, SH2HE
AN FHAH, FYLEHE, HDL-ZE AHE
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T2 A agS ARSI BE Tha AREE Al 7HA
7} dtt. 7] AFYE(First fermented wheat grains, FFWG)-2
Asp. onyzaes JET D7 JALO| FARE WEE 17:79] H]
E& 71t = A, T4F A7, 35CoflA 397 Ha

Wheat Flour
A.oryzae
Wheat Grains 35°C, 3days
Salt
First Fermented
Wheat Grains
Z. rouxii
30°C, 7days
Second Fermented
Wheat Grains
Homogenized
30°C, 30-40days
Final Fermented
Wheat Grains
Red Pepper
Powder
70°C, 7-8mins !

Kochujang

Fig. 1. The preparation of fermented wheat grains and
kochujang.

ARt} #7] AFYE(Second fermented wheat grains, SFWG)
2 z27] AFJE Zygosaccharomyces rouxiis &3, &
kg (in tank 1, 30°C, 7Q)3t Aoy, = A}?:]?Z—(Final Fer-
mented Wheat Grains, FiIFWG) 2 £7] AFJES o|$3% & o
Z3Kin tank 1T, 30~40%)3}o] EEAIX] 7/4\01‘4- A o
e HF AdE] DRIFE 419 vgw Brhsio] 2
oz Az chFig. 1).
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HEEAE, gF)o2 AFo] 80 g AT AL AME3IH L
o, 127 RRARE LSl HSA 7] & Aol A
sto] F 309 Bt FEOHAL, FEATEAS 2% 22+1TC,

o =
F 55£5%F AT, 12417 2+
S $A 5 THKwon SH 2008).

© 2 light-dark cycle

2. 20| =H|

15 Qg F AYEY A o FHnt aE A
H7] 95t A= - oS Asp. oryzaei 2 A7
Z27] AFIE, JE AYE 2 JE AEQ 1
Z Aol 10%E H7}ste] v|mslga, ;\]gg,q out 24
2 Table 13} Z+om, o] A = thwiA x4} Et:3E, A
$4TE Teiste] AIN9IM Ho|E FEoz 4 Aol
Table 2} ZFo] Z A3} tHKwon SH 2008; Philip G 1997). &
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Table 1. Proximate analysis of kochujang, first fermented wheat grain (FFWG), final fermented wheat grain (FiIFWG) and

wheat grain
Items Water Crude ash Crude fat Crude protein Crude fiber Carbohydrate
Kochujang" 10.1 12.4 1.3 8.6 48 62.8
FFWG? 7.6 13.9 0.7 12.6 0.9 64.3
FiIFWG® 13.0 142 0.2 132 22 57.2
Wheat grain 12.6 0.8 1.1 11.4 24 71.7

Y H Co. Kochujang, ® First fermented wheat grains (4sp. oryzae), > Final fermented wheat grains; more fermented for 30~40 days

Table 2. Preparation and compositions of normal diet, high fat diet and sample added high fat diets (g/100 g diet)

ND" HFD” wG” FFWG FiIFWG” CK?

Casein 14.00 14.00 12.86 12.70 12.68 13.10
L-Cystine 0.18 0.18 0.18 0.18 0.18 0.18
Corn starch 46.57 34.57 27.40 28.10 28.85 28.83
Dextrinized-corn starch 15.50 15.50 15.50 15.50 15.50 15.50
Sucrose 10.00 10.00 10.00 10.00 10.00 10.00
Fiber 5.00 5.00 4776 4.90 4.78 4.50
Soybean oil 4.00 4.00 3.90 3.90 3.98 3.87
AIN-93 mineral mix. 3.50 3.50 3.50 3.50 3.50 3.50
AIN-93 vitamin mix. 1.00 1.00 1.00 1.00 1.00 1.00
Choline bitartrate 0.25 0.25 0.25 0.25 0.25 0.25
TBHQ (mg) 0.80 0.80 0.80 0.80 0.80 0.80
Lard oil 12.00 12.00 12.00 12.00 12.00
Wheat grain 10.00
First fermented wheat grains 10.00
Final fermented wheat grains 10.00
Commercial kochujang 10.00

Total 100.0 100.0 101.35 102.03 102.72 102.20

) Normal diet (AIN-93 semipurified diet to be used during adult maintenance),

? High fat diet (contains 12% lard oil in normal diet)

® Wheat grain diet, ¥ First fermented wheat grains diet: added to Asp. oryzae
% Final fermented wheat grains diet: more fermented for 30~40 days, ® Commercial kochujang diet: H. Co.

gk, Ao o]§3 LAY Aol= Frdhs AER
=4 ALY ladE AHESHE =], ©l& com oil& AME-SF
AR AAE =AY AlF S77F AA o] ARl AR
S THKim & Sung 2001). AJo] ZA] A] AR&3t methionine, L-
cystine, choline bitartrate, casein, cellulose, com starch, dextrinized-
corn starch, corn oil, soybean oil, lard oil ¥ TBHQ+= w|=
Sigma Chemical Co.(USA) A& AR5} 1, mineral mixture
¢} vitamin mixture+= ICN(Biomedical, Inc, USA) A& AHE:
3t Tt Sucrose= UEE AJeF AbAtol A 4] 0}"“‘%

AAYE

3. AOIMAIE, MIZ Wat U AlolgS &1
A 717 o] Aol HATE WY 22 Azkhel 2%

shich A w13 8T Azt S4ssnh Aola
E(food efficiency ratio, FER)-Z 4FU7+e] A& F714S 2
= AZE 5 Aol dF ez o] AitstiKwon 5
2006).
4. 2k X|dxz| Sof gl B F X2 e £
T AEY 342 & X]Hol'}—zlﬂ}r kx| 7-$- Folch®
o 1

(Folch & Staley 1956) <.
Soxhlet S=Z"H(Sukhija & Pa]mqulst 1988)% A&tk Trigly-
ceride @ cholesterol &Fe Z}ZF AR W =48 A|H(AM
157S-K, obibA|eF, 77 =)t S A HE TALA2HBC 108-E,

ohaHAIek, Z71E)e AMgste] 245 g{rHBusolo & David 1973;
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Yao 5 1985). @3 HDL(high density lipoprotein)-ZH| A H| S
9] = AW 93k A2k HDL-Cholesterol kit (HDL-
Cholesterol AM 203-K, oFAHA|¢F, A7 =)& AFESle] 435}
FrhYao & 1985).
T=dg
HFHS 105 Cof| A 2417 A=R3E & desiccatore]] %7 30
6‘P°E] TES ok A& 2-3
gaFslal, 105CT2 289 AxR7)of|A 1347k
3 desiccatoro]] A 3087F WYste] &fo] & wzt
Az ohe FU AW % ol E T ATHIung
S 1994; Oh & Park 1997).

Yzsta 425 B

=

6. 84 =4

7 AR2HE 9 AUHRZNE ANOVAS T8 F
Duncan' multiple range testS ©]-&35to] 4 BEX5tgch

Za ¢ o

1. AIES & 20| &89 Higt

137 0 AAES0] get A AF S71F % Aol
&2 Table 3o Uitk AR 2719 2 & 719 259
Bt A2 o bl Aol Ylent, 30 Fof BE 9
Al AlFol F7Fekeh 2E FA A Bt 317.0+13.7 g
o|glid), A Ao|FL 371.5£13.7 g0 & A|F &7} 7
7 Ekon, WEWGO), 27| ARIE(FFWG), 21E ARIE(FFWG)
9 H3 YRS DR Az 12 FeEe 2
ZF 360.6+20.1, 348.2+8.3, 331.044.7, 3244439 g0 2 BT
% 7% BIE RAFATHE<0.05). 150 W] wE T
o) AP B B B Asfos, 255 el

o BRI AY vlast BAR wAY Hol HHPAL,
Aol = 3‘1511] o 7‘“}44 LIPSls Xﬂz : °110P%“+

ol oFol SH=EA) & s3] R
7F B olfE was: 3 Fo] YA EE S RE
st Zolgta A= Eth Ahn ISQ2007)S W& & utg B
9] ethyl acetate fr.of| A &u|qt ZAo] =271 22 B

Fstgon, 1 Zo 1,2,3-propanetriol-1-acetate= X|H} AJA] o]
Tojdle §HAE(PPAR v, SREBP-Ic, FAS, ACS, LPL)9]
mRNA &8 25 60% ©]AF ZH4A1Z] AX} 1,2,3-propanetriol
= 3T3-L1 AA| oA 2 O] oA H A &)
Z7le B9 A 219 %as fESRs Ao e A
& Shelshith ek n3Ae] WaT 9E WaguTt A
ZF @2 gl £ AL SEAE Bt ol IRTFRo|
=90+ capsaicin W&Q Ao 2= AZFHCTE Lee & Choi
(2003)= LAA S FoA FHTH= FAlOl SFF 45 g9
capsaicing 22 & 53 59 A3A171 21}, CONTX(control
water group)©] - 1.63+0.59%2 7+4~3t HHH, CAPSH(capsaicin
group)L —23.99+2.12%=2 ZAstgrial ok Alo|dH e
o ko] & Zpol 7} §lRlaL, Ao] AS(FER)S 7%, AT
0.30£0.02, TAHF Ao]FL 038:0.022 Z7}stgy)], W
Fol2 0374003, 7] AFYE FoFL 0.34£0.03, HF
A E FolitS 03140.01, 134 FolFS 0310012 3
2o HF AKE FovH 13 G2 B4 H
2% AojaES Hlth Aojasgd A4 oA ou|st=
Hie} Zho] Al S A Ffshe ol Bol= EFstaL AF9
F7F Avke AQd, ole v 24 anprt Qe AL

Azke 4= Q1A HThE U= Alolag 9] #A7F A&
E v9t 28 a3} Yok & 4= Qlek(Park KJ 2011). 1)
A 2 AR Aol yehd vie} o] WA g 7]7to]
7V E T At golglon, 25 HF ARIER

T 24 anrt 7P ok sh3loh

Bl g

-\Ti OIN

2. &7 FA Y XLxF FHQ| pist

217] A 0] ATH= Table 49} 2o, 7he] Fafu]i= AA¢
o, LA Ao, W Foli, 27] ARIE F9l, AF A
B Fojitat 132 Fojo] 22t 3.97+0.13 g, 4.37+0.04

Table 3. Changes of body weight, food intake and food efficiency ratio (FER) of SD rats fed experimental diets for 30 days

NDV HFD? WG» FFWG" FiFWG” CK®
Initial weight (g) 140.6+11.7  140.3+6.7 140.4+6.4 140.4+5.3 140.3+5.5 140.145.2
Body weight  Final weight 317.0¢13.7°  371.5£13.7°  360.6£20.1°  348.2+8.3™  331.0:4.7°  324.4+3.9°
Weight grain (g/day) 5.9+0.5¢ 7.8+0.5 7.3£0.7% 7.0£0.1% 6.4+0.2% 6.120.24
Food intake  Food intake (g/day) 19.1+1.5™ 19.7+1.2 18.6+1.3 18.7£0.9 18.8+1.8 19.9+0.1
(g/day) & FER Food efficiency ratio (FER)?  0.30£0.02°  0.38£0.02"  037+0.03°  0.34+0.03® 0312001  0.31£0.01*

19 Refer to Table 2, ” FER=Body weight gain (g)/food intake (g)

*4 Means with the different letters in the same row are significantly different (p<0.05) by Duncan's multiple range test.

™: Not significant
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g 433+021 g 423017 g, 4212029 g, 4.04£024 g O & T3]
Wito] ARt foFHos YA g8 52 1A
WEsuth worou), 1A Aolite] b4 v} AR
H]25t ) 015 S8 A AolE HAF e HE= TAF A
Wi SEAEE0] A2 AdHer wiEHA Zetar 7t
Ujoll Z2=le] zko] HlThall A& & 4+ Aglon, Aol
FF AER Az 13239 H7te el A 24 2
20], QAR vl ko] RAS Ueho] AN Aol
Q3 A7 AASHE RO R Helth ok Ware] WA
= % 257 capsaicin Fo] 7H] AW S22 A7) o
FoZ AZF=EtiLee & Choi 2003). Capsaicin catecholamine
o Rl g AUAIA WA A 224 o] Bajg 24
AlZ1aL, 24 ZeE 2204 F BihE Eoln, EIF %7t
F-= capsaicin 0] 9]o| = HFa Fo] EXste] AL F
YAEZS A2 ujdA 7= 2ol QltKLee & Choi 2003).
Choo & Chin(1999)-2 3139] |25k AEQ] capsaicin2 114
o Ajolo] o AR O] Z71E AR Alo] £E0R o)
=1, °]= capsaicin®] ZRX|HFZ 2] 9] S -adrenergic activity
7l &t Aoz B¢t Choo JJ(2000)9] Aol A
capsaicin ¥ 1Z7}F9] gu|it a7E T AH Ao & o] &
sto] SHE Fugk AES T A}, AlF S 2 24 A7
o] FA FolA capsaicin®] FHFo] F&4F A Aol
o wistel §ojxel A BTt Sk

v T Ao BA= ZF oA Zpolztk §UA Urebgtth
Jeju Bk AR o] BAl AT 1.3310.06 go] 3
Zak, TR Ao]Fo] 1934020 gO.& Z7}8HE1(p<0.05), &
Aol AUY HF AdE Foidd 15 Foldte] Z+
7} 1294007 g, 1.3440.03 g0 2 RAFZ T} QARSE ZHe Ut
Woiek. o) A% R0 AR ox) TR Alojzol
2.16£0.36 g2 7HF ¥ = UEHLL, F AdE &
A(1.54+0.22 @)} 157 F o 7(1.54+0.10 g)2] g2 A4
(1.2840.05 g)ofl 7FEA RobA|aL Qlof, WA I} 157}
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7v 28] 2R gol Irae f-57t AR AF
22 e & Ml Ao 2 Bt Hirt Qo
ATolA HF AMLET o] Az 1579 H7t
Alojto]| v|sto] Zhat XHF22| 0] A7} Zas
AFAET 1230 S Hao o5 AAE &4
I Z7HEY capsaicin 5 =20l o A2 AZtE ol
S A Ao|2 FTHE o) Th AR A o] FAl=
T AAET 120 FFoE FaE, AR A&
= HE AFoA ke 2o AW FHS A5,
AW A Abel] woste] AW A S4S FAaAA G|
T 2t Qg AR AlmEh
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2t 7 AR elN e A T 243 ATks Table
soll Lrehet ute} 2tk 7o) & X d gtego] A Alol 2ol

= FoiolA 2t F A ol W3dth Kong KR(2001)
< AEE 1Y SAHA 2 1, 54" 15EE

o|-g3te] |t AES g Ay}, AAH o2 uAH Aol
of gty ¥ A& Holu, A" 1 FoTolA Al
% 571, Aolago] foFow 7Pt Wk, dd, 7k A
WA A e F A4, F4AY, S 2HE T It
3 B gk vprt 9ok 7re] A A D cholesterol 2] 7-$-o]]

Table 4. The weight ratio (g/100 g body weight) of liver, spleen, kidney and adipose tissue in SD rats fed with experimental

diets for 30 days

Organ weight (2100 g BW) ND" HFD? WG FFWG" FiFWG” CK®
Liver 3.97+0.13° 4.37+0.04° 4.33+0.21% 4.2340.17"° 4.21+0.29® 4.04+£0.24®
Spleen 0.23+0.02™ 0.310.21 0.24+0.03 0.2240.01 0.2140.03 0.200.02
Kidney 0.80+0.02™ 0.79+0.03 0.79+0.08 0.830.03 0.80+0.03 0.800.04
Epididymal fat pad 1.33+0.06° 1.93+0.20° 1.84+0.38™ 1.57+0.14™ 1.29+0.07° 1.34+0.03¢
Perirenal fat pad 1.28+0.05° 2.16£0.36° 1.85+0.35® 1.72+0.06™ 1.54+0.22 1.54+0.10"

-0 Refer to Table 2.

¥ Means with the different letters in the same row are significantly different (p<0.05) by Duncan's multiple range test.

™: Not significant
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A= gaabg ol Jago] o gol | HF AREY AT7HE
7b A7FE 157 Fojgto]l LAY Aol Hske] Fast
£ A%l AU o= capsaicing E{I B/l AU
A 2o Bt A2 B ST THE o
AXNF7] WEo 2 AR E T Yoshika 5 1999). Kong KR(2001)
I} Choi SM(2001)9] AtoflA HojFx Tasyy} 57}
F7F IA Aol= QI MY o AUE2E a4
AAT 4= A= HETh Ahn 5(2006)0> 154 5

Z AR 3T3-L1 AYA| 2] A B B 2459 A

2 ZZA3}= PPAR 7 (Peroxisome proliferator-activated receptor-

7)2} SREBP-1c¢(Sterol regulatory element-binding transcription
factor 1)©] MRNAL W@o] gizzo] u]a| 212} 70%, 75%7t
A @A gaE Hol Fom, 4A7 A g T A £
HE Z7HA]7]= §-A A HSL(hormon sensitive lipase) mRNA
urgo] suje Z71El ATk S1nk weba 1324 PPAR
7, SREBP-1c9} 22 A S 24ste RS A4

oloko

Aol A FGFA

&oll= IZ7FFY capsaicin 2Tt AR 9] A A A7)
= e GAEH] EAtk: ALRE HRIth o= A
o] Oil rd O FAE £ DE/1S 9 W Hpuage] A
3 94 ads & A3e Ao, 24 HSdaE
oA E&] 5A% 1,2,3-propanetriol-1-acetate?} 1,2,3-propanetriol
=& o]¢ FojEo] Sl AL=E HRItHAhn IS 2007).
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el
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I s vEhd Aotk 83
o FAAY TS BT 131472 mg/o| T, LAY
Alo]9] 221.94472 mg/dLE &2 Fh& UEHSL, 27] AR
= 7o IF ARIE g, 15 39T 47 1629+
24.0 mg/dL, 148.8+4.3 mg/dL, 141.5+15.3 mg/dLZ 2 ZH&
el 9l o, cholesterol ol Als X HFo] 110.3+4.7
mg/dLQ] Rof vlgte] 13 Fojo] 69.8+2.8 mg/dLZ 7}

A R gre Urehil ol 1A Alo)e] o] @Al

7131, A 25 S8k A HSL 5= S7H0A & /3 A%} cholesterol g3 F7HAI71H, AL} capsaicin
Hgk a5 Uels Ae2 AlREZth 9 D27 Fgo] LAY Aol o F7HE A

Hugh AR oA & AE, SR, cholesterol 3 & 9 cholesterol 9] TFE THAaA7|= BV} Qe AR
T2 AAY Aol Hste] T Fojdto] M B RHof, 1372 gt a gk ofyel, 1A EFE THAAl
5, % A2 Bk cholesterol BOIN] M AUET 12 D S S ACR AZFEolAIch HDL-Be A8 B L
FoES v R P o L FojFo] W FE Hol ¥a AEFAGOA 7P T A e, g dast 7|gkeo] 71 &
g3 A DEAHR) Gapel wlgk AAe] ERA Ao F AYSE 4% HDL-BYAH S0 FEst feldeE
2 AAEH, A 29 AR oA e Fag Azt Z7F3FATHp<0.05). HDL2 QAo £2 ZHAHER o2
QA AS ekl odrk et Ahn [SQ007)& A Ao @ Su IpMonty ge ZdAHSS AA
= 71%5< 7HA 2L $l=t), HDLO| &4¥ S| AH|E-2 lecithin:
cholesterol acyltransferase (LCAT)o] 2)3] o|AH| 235} Fof T
A 7tz Bolrt EaEthLee SH 2002).

Table 5. Effect of various diet intake on lipid contents of liver, epididymal fat pad and perirenal fat pad in SD rats fed
with experimental diet for 30 days

NDV HFD? WG FFWG" FiFWG” CK®

Total lipid 3.740.2¢ 6.120.2° 6.1+1.4 6.1£0.2° 5.5£0.2" 4.60.1™

Liver (mg/g, wet wt) Triglyceride 6.4+0.2° 13.3+1.2° 12.2+4.8* 113304 7.5£1.0™ 7.1+1.4°

Cholesterol 2420.2° 6.0£0.9° 5.6£1.6" 4.9+0.1% 3.540.7" 3.0£0.4°
N Total lipid 66.0+1.5 82.144.6" 79.6+7.9® 77.5+0.7° 74.0+0.4 66.7+4.2°
Ep(fll;zm’;‘iefa;gad Triglyceride ~ 131.8+102°  231.4+13.7°  2205425.6°  150.148.2° 149 4+4.1° 142.642.4°
' Cholesterol 7.240.6° 15.0£1.4* 13.5£2.2% 14.0£1.1° 11.420.8° 9.0:£1.3¢

. Total lipid 66.8+0.9° 77.6£3.4* 75.0+£1.8" 73.7£1.4° 70.342.1% 67.742.2¢
P(in“grzalwzt ‘i’:)d Triglyceride ~ 28.7+1.6° 52.9+0.9" 49.6+0.4° 48.7+1.4° 45.7+0.2° 41.8+0.9°
Cholesterol 6.6+1.2° 16.4+0.9° 14.6+1.5° 14.0+0.7° 12.040.6° 10.240.6°

1 Refer to Table 2.
¥ Means with the different letters in the same row are significantly different (p<0.05) by Duncan's multiple range test.
™: Not significant
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Table 6. The effect of various diet intake on lipid contents of serum and feces in SD rat fed with experimental diet for

30 days
NDY HFD? hWeg FFWG" FiFWG® CK®
Triglyceride 131.1£7.2° 221.9+47.2° 188.5427.5%  162.9+24.0%  148.8+4.3" 141.5+15.3%
(ifgr/“d?) Cholesterol 69.4+19.6°  110.3%4.7° 102.3+4.8° 94.0:£6.0 91.8+7.6° 69.842.8°
HDL-cholesterol 27.6£3.0" 19.445.4° 28.9+6.5" 30.742.0° 37.3+7.0% 40.3+8.7°
Weight (g/day) 2.10.2™ 22403 2.120.2 2.4+0.1 2.0£0.1 2.0+0.1
Feces ~ Water contents (%) 14.441.3® 15.9+4.0 14.5£5.2 14.244.8 13.8+3.9 14.3+6.1
Total lipid (mg/g, dry wt) 43+03° 10.9+0.5 11.640.2° 11.041.4° 14.0£1.7° 14.043.0°

19 Refer to Table 2.

¢ Means with the different letters in the same row are significantly different (p<0.05) by Duncan's multiple range test.

™: Not significant

Bulo] BAE AT HEste] RE Fol folHe 3
o8 Mo|A] GIYIL S8 T X §oH2 HolF Ho]
SFQFtH(Table 6). 13U Bl & X4 sike =4 A3 3
443403 mg/g)S A Y R] A o]F{HFD, 10.9+0.5 mg/
g, WG, 11.640.2 mg/g; FFWG, 11.0+1.4 mg/g; FIFWG, 14.0+1.7
mg/g; CK, 14.043.0 mg/g)ollA] FoZ o2 A Yehdal(p<0.05),
I3 g2 HF ARIE FolZolA AdRes
=2 4= UEtio] 2 Al S ERA] o2 Aol £
o= o HfjEE o] 0|59 v A} 713 F SR A
e Z o= Helth 7he] FHAHEL H5S A Al 14
HAEOoE AREE o] A ES 23] th FollA] YR HY
A7) gl&of, 9 ZAHE 5=/} 75K (Stehbens
WE 1986; Stein 5 1990). Kong KR(2001)2] ¥ Ao A=
EHoA o F A, A, SH2EHE TEel s4E L
4 AololA AR Alo|lHY A UEh, o]k H=
o X4, F4A, S 2EHEC] S S8l MAUSS
F5% 5 Aok skqleh E3 AW SH2EEY 2 =
oW o] A}y flgte] ERoR I AHE vjdTol
Z713tH= R 50| Qlth(Jazrawi & Northfield 1986). 0]*"
o W wavt AYEEA AHE oI PANE 5
§EAT 22715.9] capsicine] 234 A YEH 02 Aol

=3

ZAHE AL PolFI, WOR wAWHE AL BolFE
Aoz Azsolch

LA = U<

.E
N
rhu

B ApolE nage) o TAARS WET Qo)
7 A WE AR o)z AxE e Fuw a)
US| o1l AF, Holad %L A 5o

AFA DEAE 247 10% HoAste] TAY Kol & A x5t
of 91719] gulat @ AWt )X ogvz & 4sie 3
Do chae] Fulnt At glglont ¥ 3

o 2 27t FHEJL o] RS AN F—’—.J‘Ol 71 3
9 A7F EQheh A Aojo] At 2F ARIES A
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7 2A9] & AT A, FHLHE L 15 F
Aol A EAE| A, YR wAaTA T 7 439
d T A EOAE vt BFem Ao E3L E
oA SH2EHE € ALY FFE 12 Aol
ﬂ—’ﬁ AIE Alo]oll A dA3] A= L, HDL-Z 8 2 H|
2 57 Aol 7Pt wdth Ao 1T a A
dg% Taapgo] S et LA Aol5 Fogt F
oA AF AL2A FA Y i, EFAEY profile 7l
Aoz vt a5 7= ALE Ueylth 1%
of| A capsaicin®]] &gt MZ7FEE FH|TE au7F AR T
FUE IE WE BE Fof| AYE o 4= o
3A vk IA| ZHgof wAE o] gtk sl
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