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The red pepper (Capsicum annuum L.) is one of the most important vegetables in traditional Korean
food, containing vitamins A, C, and E, polyphenol, and flavonoids. In addition, red peppers have high
anti-oxidant ability and are known to be effective in preventing obesity, diabetes, hypertension, diges-
tive disorders, stress, and aging. In this study, we investigated the effects against obesity and diabetes
of both fermented and non-fermented red pepper. C57BL/6N mice with induced obesity from an
eight-week 45% high fat diet (HFD) were then fed either an HFD or diets containing 2.5% non-fer-
mented red pepper marc (NRM), 1.25% fermented red pepper marc (FRM), or 2.5% FRM for a further
eight weeks. An oral glucose tolerance test was performed seven weeks after dietary intake, and body
weight, liver, epididymal fat weight, serum insulin level, and HOMA-IR were measured and a lipid
content test performed at eight weeks. The results show that the 2.5% FRM diet reduced body and
tissue weight, lipid content, serum insulin levels, and HOMA-IR compared to the 2.5% NRM and
HFD diets. These results suggest that fermented red pepper is effective against obesity and diabetes.
We will use this information as the basic data for the development of health food materials using red

pepper.
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Table 1. Composition of experimental diets
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o, Lactobacillus plantarum¥} 9% FAIEE Z& A0 E 3l
&t L. plantarum BHN-LAB 3302 WWatich. Ao =4
& MRS Hj A o] 37°C, 48417 Bt Wi F ¥ 38t T
Bao o] &34l
Fikd 2g 1F AEHEE HZ
TuFty TaFes IYEAVE o] §5td BHSHL
o, Byd T35 50 gt S35 50 g2 42 § L. planta-
BE A Ak 556X10°

<
HEE T FA 70%
Aol AHgstal

TX|HA0| 7Y HIOH H2E EixY S8 DUl ME
A 2 C57BL/6NE % 5% mice (Orientbio,
Korea) 797 £3A7 F Aol AHEST A EE S
= 23437, 3t 5 55+15% B 12413 HYF71E 24
= @fﬁ"ﬂ A AR eH, Aol AE 1uhe 4 AbEiTh =
I Hole AFEA AHSGES S, nAHAR
(HED, 45% AIN-76 diet 45% fat calorie) (DooYeol Biotech,
Seoul, Korea)E 857+ AFAAA HIWY 228 duw< 2
gom, Adrode EF2 0|(ND, AIN-76 diet 10% fat calo-
rie) (DooYeol Biotech, Seoul, Korea)E 4 3t §1 th(Table 1).
TEYE LA OHFD)E AT &5 EE2|(ND)d
Hastel AFE 30% o4, B FEETo] 126 mg/dL
°o]}e mousett Ao, 7 £ BE AT H EF

fol #setA Eeskitt

NDY HFD 25% NRM 125% FRM 25% FRM 1% PG 1% PM

Choline bitartrate 10 10 7 7 7 7 7
Methionine 15 15 10.5 10.5 10.5 10.5 10.5
Cholesterol - 25 175 175 175 175 175
Vitamin 50 50 35 35 35 35 35
Mineral 175 175 1225 1225 122.5 122.5 1225
Casein 1000 1000 700 700 700 700 700
Cellulose 250 250 175 175 175 175 175
Corn oil 250 250 175 175 175 175 175
Lard 0 1000 700 700 700 700 700
Corn starch 1750 725 420 463.75 420 472.5 4725
Sucrose 1500 1500 1050 1050 1050 1050 1050
C. annuum L. 87.5 43.75
Fermented C. annuum L. 87.5
Garcinia cambogia extract 35
Mullberry root extract 35

Total (g) 5,000 5,000 3,500 3,500 3,500 3,500 3,500

UND: normal diet group, HFD: high fat diet group, 2.5% NRM: high fat diet group with 2.5% Red pepper (Capsicum annuum L.)
powder, 2.5% FRM: high fat diet group with 2.5 % Fermented Red pepper (Capsicum annuum L.) powder, 5% FRM: high fat
diet group with 5 % Fermented Red pepper (Capsicum annuum L.) powder, PG: high fat diet group with 1% Garcinia cambogia
(Garcinia cambogia) extracts, PM: high fat diet group with 1% Mulberry (Morus alba L.) Root Bark Extracts.
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Total cholesterol, Glucose &2 &3

¥4 Z glucose ¥ total cholesterol 33 H AW we}
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A9 triglyceride ¥ T4 whet A A F kit
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3 A= H 1 (mean)+ EFHAHSD)E YEFR T ND3} HFD
<& independent t-testE ©] &3t HFot5 L, HFD3 1A%
Aolo] APED S H7Het 2 one-way ANOVAE A A g
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Table 2. Effect of fermented Red pepper (Capsicum annuum L.) powder on final body weight, food intake and food efficiency ratio

Initial body weight

Final body weight

Food intake Food intake Food efficiency

() ®) (8/8 weeks) (g/day) ratio (%)”

ND" 31.29+2.47" 33.13+251" 177.01+6.33 3.16+0.11 1.0420.75"
HFD 40.86+2.46 47.43+1.43" 171.1111.00° 3.06+0.20° 3.43+1.35°
25% NRM 41.75+2.67 44.02+2.37° 160.25+4.50° 2.86+0.08%° 1.54+1.59"
1.25% FRM 42.08+2.59 44.66+0.74° 172.34+14.94 3.08+0.33° 1.62+0.55°
25% FRM 41.15+2.59 42.96+2.24% 154.14+5.72° 2.75+0.10° 1.21£0.12°
PG 42234274 41.34+1.62° 173.03+13.95° 3.09+0.25" 0.60+1.62°
PM 39.99+4.48 41.18+3.49° 174.11422.77° 3.110.41° 0.60+0.92°

UND: normal diet group, HFD: high fat diet group, 2.5% NRM: high fat diet group with 2.5% Red pepper (Capsicum annuum L.)
powder, 2.5% FRM: high fat diet group with 2.5 % Fermented Red pepper (Capsicum annuum L.) powder, 5% FRM: high fat
diet group with 5 % Fermented Red pepper (Capsicum annuum L.) powder, PG: high fat diet group with 1% Garcinia cambogia
(Garcinia cambogia) extracts, PM: high fat diet group with 1% Mulberry (Morus alba L) Root Bark Extracts.

2All values are mean = SD.

V"Significantly different between the ND and the HFD by t-test (p<0.01),

by t-test (p<0.001)

mSigniﬁcantly different between the ND and the HFD

“Values with different superscripts are significantly different among high fat diet groups by ANOVA with Duncan’s multiple range

test at p<0.05.

FER (food efficiency ratio = body weight gain/food intake) x100
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FRM, 2.5% FRM, PGE HFDol| ®l3to] 27} 29.6%, 29.4%,
274% Zaete frolshA FRTHp<0.05). RatsE ©] &3t f
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2t 43¢ micew HFDO W3] 743 RushAw 25 7hA
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Fig. 1. Liver and epididymal fat weight of mice fed experimental diets supplemented with fermented Red pepper (Capsicum annuum

L) at 1% of diets for 8 weeks. "Groups are the same as in Table 2. YAl values are mean + SD.

between the ND and the HFD by t-test (p<0.001),

¥ Significantly different

“Values with different superscripts are significantly different among high

fat diet groups by ANOVA with Duncan’s multiple range test at p<0.05.
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Table 3. The lipid profiles of each experimental group after 8 weeks

NDV HFD 25% NRM  125% FRM  25% FRM PG PM
TOta(II:;/O;ei)teml 14334+23172Y" 223.47+58.46™ 2252041847 221.99+2913% 173.23+20.60° 187.40+44.29° 192.93+46.03"
Tr(flg’/czrise 6516+13.92"  97.88+1097°  6410+10.92° 475241933  47.79+21.97° 43.69+1251°  44.46+13.67°

UGroups are the same as in Table 2.

2All values are mean * SD.

¥ Significantly different between the ND and the HFD by t-test (p<0.01),
“Values with different superscripts are significantly different among high fat diet groups by ANOVA with Duncan’s multiple range

test at p<0.05.
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Table 4. Effect of fermented Red pepper (Capsicum annuum L.) powder on oral glucose tolerance test of each experimental group

ND? HFD 2.5% NRM 1.25% FRM 25% FRM PG PM

0 min 101.80+24.03%Y" 15243+9.02* 1441342594  16157+24.81*°  130.00+28.16°  129.50+4619°  136.63+30.88"
30 min  160.00+1636 309.14+27.77°  257.50+56.50°  271.00+56.62°° 238.88+33.14%  220.75+35.66°  216.63+29.35°
60 min  137.30+19.22" 2321443271  218.63+49.45°  230.71+44.95  197.00+19.65™ 168.88+63.48™  186.38+32.33°
90 min  105.20+12.12" 213293634  179.75+35.72%  204.14+43.90  171.00+19.00°  164.63+8.57 17163423 48°
120 min ~ 98.90+21.55 159.14+16.99°  153.25+18.13"  17057+31.36°  140.50+12.89"  156.88+9.14% 168.88+22.34°
150 min ~ 98.60+22.54"  148.71+15.18"  130.88+6.79° 151.00422.37  135.00+14.74%  149.38+9.97°  159.00+18.47°
180 min  98.30421.77°  14529+16.88°  12638+11.20°  14157+21.92° 123.75+20.80°  140.38+7.09  145.75+17.15"

UGroups are the same as in Table 2.

2All values are mean = SD.

¥ Significantly different between the ND and the HFD by t-test (p<0.01),
“Values with different superscripts are significantly different among high fat diet groups by ANOVA with Duncan’s multiple range

test at p<0.05.
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Fig. 2. AUC (Area under the curve) calculation after glucose treatment in mice fed experimental diets supplemented with fermented
Red pepper (Capsicum annuum L) at 1% of diets for 8 weeks. "Groups are the same as in Table 2. JAll values are mean+SD.
¥ Significantly different between the ND and the HFD by t-test (p<0.001), *Values with different superscripts are significantly
different among high fat diet groups by ANOVA with Duncan’s multiple range test at p<0.05.
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Table 5. Effects of the fermented (Capsicum annuum L.) on serum

A€d FEE 25% NRM# At 272 PG, PMAIA 242
61.42%, 56.12%, 74.93% 73R Hp<0.05). 184, 25%
NRM3 1.25% NRMol| A= HFDo| H)3)] 7HAste Age B

AATE o)A gelshAl Xk sy Ag AE HOMA-
IRE HFDSE Bl st e w ZE Toll A dolA s Zs gl
39 T (p<0.05). HFDS} Hl 2 ¢t HOMA-IR 25% NRM, 1.25

% FRM, 2.5% FRM =X 2 32.41%, 45.41%, 69.15% %3ko.H,
AT =T PG, PME HFDY Hl&) 242 71.03%, 88.07%
HatAT Al 2 B EEE A A ratsoll A 15 TS
4334 S ¥ HOMA-IRo] F9A A #Adt Bist
HTh32]. =3, FAtd HESFRE AAAN 18T FE rats
.q HOMA-IR—°— Hasta ¢ °—F L= R tsEE} 3

glucose, insulin levels and HOMA-IR in mice

ND? HFD 25% NRM  1.25% FRM 25% FRM PG PM
Gl‘(‘;?; dlf)VEI 135.47+41 847" 223302579 2294743205 200902474  17559+1421° 17834+27.75 18631+3430°
I“S(E;r/‘rﬁ)" el 0.35+0.04" 2.07+0.04° 148028  136+054™  0.80£034°  091+026™  0.52+0.16"
HOMA-IR? 0.08+0.02" 0.86+0.11° 0.58+0.15" 0.47+0.21% 0.27+0.14 025+0.06  0.10+0.04¢

UGroups are the same as in Table 2.
PAll values are mean + SD.

3)**Signiﬁcalrlﬂy different between the ND and the HFD by t-test (p<0.01),
“Values with different superscripts are significantly different among high fat diet groups by ANOVA with Duncan’s multiple range

test at p<0.05.

YHOMA-IR : homestasis model assessment blood glucose (mg/dL) x insulin (u[U/ml)/405.
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L5 (Capsicum annuum L)E = AE 549 Fo% A4 F shteln, vlgT A, WER] C, WER E, &
HE 9 SPRLoEE Bo| it Utk B 1FE = g5 S /MAL gloy, v, gy, 189
A3t A, 2E¥ 2 9 235 oister el deiA vk B AFddAE HE ii il
R TuF Fut 9 Py 95 AR 8 F T 45% HFDE 3339 H¥ = Azl C57BL /
6N 1}-$2= HFD A& 9125% NRM, 1.25% FRM, 2.5% FRMS 343 HFD A& 2 8 T FoAstgth Aol A
N7 & 73 AT $ AT BHHAHOGIT)E AdstAy 8F A & AF, 1, F18 A, 84 d<d
T2 2 HOMA-IRS SA3ta A4 & AALE Attt o] A7 Ad= 2.5% FRMO] HFD$} 2.5% NRM
i A%, 23 5%, A4 3%, 94 d&¢d £33 @ HOMA-IRS ZaA AT o] A74E F&f &g TuFe
guigt 2 gadno] a7} e AL FAAT T, B A7 HE F1FE o] £ AANSAE 2L UE
A AYERZTY A 72ARE 8T 5 s Aoth



