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SUMMARY

1. Title

Development in connection instant food with lipid metabolism.

II. Objective and Significance of Research
B Estabishment in extract condition with red pepper
M verification of effects in vitro

B Development in connection instant food with red pepper

I. Scope
M First yvear : Change of capsaicin, capsanthin and yield content about factors
effect to the extraction for setting the extraction conditions of mild red
pepper and Chung -yang pepper against the type of solvent
1) Establishment of pre—processing technique about red pepper
- Establishment of utility conditions about red pepper and Chung -yang pepper
2) Improvement of physical specifics about red pepper
- The UV, TLC to use and the capsaicine and the capsanthine separate,
with the HPLC quantitative analysis
3) The processing aptitude improvement which leads the physical properties
improvement of the extract
4) Laboratory leveling instrument product processing examination
- The processing aptitude improvement which leads an emulsify ability
improvement
- Water-soluble engineering development of extract
- Engineering development of flavoring mixture
- Laboratory leveling instrument product manufacture and evaluation
M Second year: It confirms functionality about the diet effect that is disjointed
body fat lead to effective animal experiment

1) Collecting & investigation about data



2) Preparation of feeds

-Preparation of fatty feeds, red pepper drink and capsaicin

3) Product addition test

—-General condition observationing

-Weight measurement

-Hematologic analysis

-The internal organs weight and size measurement

4)capsaicin addition test

—-General condition observationing

-Weight measurement

-Hematologic analysis

-The internal organs weight and size measurement

B Third year : The taste of the consumer is good and it develops 2 - 4
products which give the feature with the physiological function characteristic
increase foodstuffs and it industrializes.

1) Product manufacture and quality standardization

2) Store and circulation conditional establishment

3) Manufacturing process plan

- Processing plant plan and operation

4) Last consumer investigation and economical efficiency evaluation
5) Product production

6) Academic society announcement and public information

IV. Results and Recommendation

This study searched for change of capsaicin, carotenoid and yield content
about factors effect to the extraction for setting the extraction conditions of
mild red pepper and hot red pepper against the type of solvent. Red pepper
extract was sequentially partitioned into acetone, acetonitrile and methanol.
Acetone fraction showed the highest content of capsaicin and carotenoid,
whereas acetonitrile fraction showed the lowest yield, carotenoid content. Each

component of capsaicin was separated on a high performance liquid



chromatography with a p-Bondapak C18 column, and then analyzed using a
atom bombardment mass spectrometry. Acetonitrile, methanol and acetone
were effective in extracting yield of carotenoid and capsaicin from red pepper
and hot red pepper(chungyang), respectively. Optimum extracting temperature
and time was 20C and 3~5 minutes. Capsaicin and carotenoid were
distributed into hot red pepper(chungyang) than red pepper. After trying to
observe the optimum extraction condition above and the processing aptitude
back from laboratory level, it developed the red pepper jam, the red pepper
drink and the red pepper powder tea at Initially the manufactured product and
commercialization it did.

This study is to investigate the effects of capsaicin with high fat diet on
lipid metabolism in exercise trained rats. Thirty male Sprague-Dawley rats
were offered a high fat diet for 7 weeks in individual cages and were
exercise trained by a animal treadmill running throughout the experimental
period. Rats were given seven different types of diets for a succeeding period
of 8 weeks either a normal diet, a high fat diet(high fat; 15% lard), a 0.05%
or 0.1 and 0.2% capsaicin(high fat diet+0.05% or high fat diet+0.1%6 and high
fat diet+0.2% capsaicin solvent). The rats were treadmill running(20m/min,
6°). The body weight gains and food efficiency ratios of excise trained rats
fed 0.2% capsaicin diet were significantly lower than those of the rats fed
high fat diet. the testicle fat pad weights of the rat fed 0.19% and 0.2%
capsaicin diets were significantly lower than those of the rats fed high fat
diet. The concentrations of serum total cholesterol in the rats fed 0.2%
capsaicin diet were significantly lower than those in the rats fed the high fat
diet. but the hepatic LDL-cholesterol and triglyceride of rats fed the 0.02,
0.196 or 0.2% capsaicin diets were similar to those of rats fed the high fat
diet. the concentrations of serum total cholesterol and HDL-cholesterol in rats
fed the 0.02, 0.1% or 0.296 capsaicin diets were significantly decreased
compared with those diet were significantly increased compared with those of
rats fed the high fat diet. There were no differences in serum concentrations
of HDL-cholesterol and triglyceride among the experimental groups. These
results showed that the 0.2% capsaicin diets feeding decreased the total
cholesterol and HDL-cholesterol ratio in serum of rats. Also, Third year
study is to investigate the effects of capsaicin with high fat diet on lipid

metabolism in eating method. Sixty male Sprague-Dawley rats were offered a



high fat diet for 6 weeks in individual cages. The rats were given seven
different type of diets for a succeeding period of 6 weeks: either a normal
diet, a high fat diet(high fat; 15% lard), 1% capsaicin in high fat diet, 2%
capsaicin in high fat diet, high fat diet+5% capsaicin and high fat diet+10%
capsaicin. The body weight gains and food efficiency ratios of 2% capsaicin
in high rat diet were significantly lower than those of the rats fed high fat
diet. The testicle fat pad weights of the rat fed 1% and 2% capsaicin high
fat diets were significantly lower than those of the rats fed high fat diet. The
concentrations of serum total cholesterol in the rats fed 2% capsaicin high fat
diet were significantly lower than those in the rats fed the high fat diet and
the hepatic HDL-cholesterol, LDL-cholesterol and triglyceride of rats fed the
5, 109 diet and 1, 2%capsaicin high fat diets were higher to those of rats fed
the high fat diet. After dissecting from the internal organs weigh. It
compared in the high fat diet feed intake group. It was visible the tendency
which diminishes from the touching heart, kidney and spleen kidney fat and
epididymis fat region from 10% capsaicin addition high fat feed control. It
manufactured the red pepper beverage consequently and it added and
compared to in high fat diet feed to add it shows the effect of appetite
suppression from the control which the class makes and to be thought with

the fact that it has a region disjointing effect it comes.
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w-hydrocapsaicin®] ¥ 711} capsaicin®] ®WlAlargle] o ZAlol=7} Aol 7+
g 5 Axd 2R 2dE% 2%eAY hydroxylZl® W $kako
N-(4,5-dihydroxyl-3-methoxybenzyl)-acylamide’} ¥ A7} Ut} Ex=

rl

P450 2E1° <oJ&] Al wgle] glvZto] A= o] 55-bis-capsaicin®] FA =
Agola, AAE JtFEEfaid g amideZddol EHaw T dFAd

4-hydroxy-3-methoxybenzyl amine® 2% 4-hydroxy-3-methoxybenzaldehde
, 4-hydroxy-3-methoxybenzyl alcohol, 4-hydroxy-3-methoxybenzoic acid® &

ojat= A=)
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2 AHAEEA 3 A= 508 oo dFEde] . 4 %
S IFFFE FFH A A3 7128 82-27.0v/g, Aol Al 0.13-0.18%,
B 44.8-62.6%, A 42-87%, AW 15-50mg%, 9% 14.2-23.3mg%, H E}T]

C 444-597mg%, riboflavin 10-40v/ge] 3Hr¥o] Aot e H T Al
AuFe]l A ExF 1.16%, I3 0-3.0%, Mold 0-0.05%°]0aL  Frgolr]
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ST F7IAEE sAstY R EF 19, d2HF 13F, ﬂ]%% 2%, oFvlF
2%, WA, & dm 747 150l $AEJL o5 AREE w4 T vsiA
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AL =

M3 & dgsd e 2 2o
AT A3 e
1. A=

JFEass A gl 102l A Ae FiaFe A= G 9
ol A AL Abgstdn FY89 FaFs AFAE AAD Ao
FAE AASRA e AYTE PRI FAYoR FYnF, AWnFE P2
atol Aty ofmf A Ax F wiest 2dE ffste] JFuFe dunFs

.?_
HeWa s 7= gk 2=RN2 AAS AT AAEA e AT
5 #o] chopperdll Zol(sieve size: 10mm ®) 52 Mass- colloidero] Z ko
ol MEI} WEAolE 3mm= AT MES #ES 1FE paster AT}
L1z Egste]l g3 & Fedel wob ¥ 5T o] AgshdA uF

A Aze] FARD AL§IAT

K
E)
& 1
Sl
M
ot
ot

< 0.002g °l3te] FeolxE oz o] 105T

3. HPLColl 2]3%}t capsaicin®] 7

Algot FEEWME 111 (w/w)E 587F mixerdt & AEFo|2 A2y 11 &
o]&Hol AFd Iml ¢ THFT 9ImlS 43l acetonitrile Sml¥} S FF Sml=E
sep-pak Cl8 cartridges &4 A2 & 7|4 919 FE4 10mlz 4ml
acetonitrile 22831 1ml 1% "W x4t &M OS2 capsaicing &&A1ZIth 183
Speed-vac %72 @@ thg wWEEo]| Ko Table 17 #2 HPLC o=
A7
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Table 1. Condition for HPLC analysis of capsaicin in pepper

Instrument Model : Jasco PU-980 HPLC pump
Injector : Jasco CO-1560
Detector : Jasco UV-975

Intergrator : Jasco 807-1T

Column p-Bondapak C18 (Water)
Mobil phase Methanol : Water (70 : 30)
Fhlow rate 1.0 ml/min

Infection volumn 1.0u0

Daetector UV 280nm

Chart speed 0.2cm/min
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Sample 209 + =olution 20ml

Filtration

I

Upper laver =olution Tml +  distilled
water 9ml

Acetonitril bml + distilled water
BmllSen—-Pak C18 cartridge)

I

Extract =olution 4ml + glacial acetic
acid 1Tmlimixture)

L J
Concentration + methanaol

v
HFLC injection

Fig. 1. Flow sheet from pepper
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4. carotenoiddt % =7

AN5E 7 &ujd F&3 & F53Fo] acetone 0.01%& N0 = Az

AE 458nmeoll A spectrophotometryoll A o] &9¢] &34 (0D)E
, 9 7]l 610002 #F3F9] Nessierimetriccolor valuedt o= F A3 Th.

u}—g—, =

—
35

=
=

.
3

H

A

=5

.Cﬂ
J;“:

o w3

Aelo] WM3li=  AAAIColor/color  Differencemeter(CR-200/CR-300, Minolta Co,
Japan)E o]-g-3to] Stef&o] Mele Aol hunter scaledl] ¢]3F scale®] LL(H =,
white + 100 < 0 black), a# (¥ %, Redness : = 100 < -80
green) X bgL(ZF M= Yellowness : yellow + 70 < -80 blue) & e} o] W
st @S vagk o5 AE# ekt e SA o Ab-&gh standard
&3t MAFo] YERUE L, a, bX & 97.14, 0.197 1.90¢]
Al 5.9 e AT

Lightness : red

H] A3
A

20 ER S

B e =

9l 5 Table 2.9 A
~70 Brix.7} =%
A AE AERE AR

[‘E CD

2}

fillingdto] W71 %
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Table 2. Mixture rates of (chungyang) red pepper jam

Red pepper jam Percent(%)

Apple 1200 29.0

Chungyang red pepper or red 1900 20,0
pepper

Glucose 180 4.3

Sugar 1050 25.0

Glutinous starch syrup 270 6.4

High fructose syrup 120 29

Pectin 5 0.12

Agar 3 0.07

Vitamin C 9 0.21

Sodium citrate 9 0.21

Distilled water 150 3.57

Total material 4200 100.0

0%, A~E 04%, 1FA7]2~ 0.05%, TEG~EH 0.02%, &7)3F
20.1%, L#=0.03%, AN JEF 0.05%, & 83.78%H 7}ato] Al xdto] AL

I
=
3l o1 capsaicing 5+ capsaicing ZHZb SRR E FHO 8|45t ALE-3)
173

Atk He AL 712AA AT BAES TP = 11 B ade ofF)
N2 wgHE VFo R AxE 1FSEES IV, &, out, gut mjeg, Fu)
THA VIEEE 74 AEWHoR gixTet HuE st FAst 5 Fre
THAVNEEE v gD A wS FHME st ow st #uk v
FulE g oksteh(Dol A me- A eH7E FIFstAh o] E wgoe R A<
aFgEo Mg E 2 AAES W g w3 5 346 A S
=), 3 A= AAE B wuith SRFE ks AT A sha 1-23% o] A

U2 A8E FreteE v Biag+EsA2 el



Fol, @, @, A%, AR, Fol, F4Y RS 78 AEYoR gETe

wE g e A e En
3 SfeTHDAA o $R DR
Aol A A sG], B Aol A

=
FET A4 A/ w1280 Ay F e ARE I

o,
N
)
ol
e
i)
o
>~
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olN o
rlo
=
“
o
X
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CapsaicinF=%2 %=3% capsaicing Algslgon, HARA kit:E  total
cholesterol(Bayer, Japan), HDL cholesterol(Bayer, USA), LDL-C 24t (Roche,
Germany), triglyceride reagents(Byer, US.A)ZE 3o EAZH] = total
cholesterol ADVIA 1650(Bayer, USA), HDL cholesterol ADVIA
1650(Bayer, Japan), LDL cholesterol< Hitachi 7180(Hitachi, Japan), triglyceride
< ADVIA 1650(Bayer, Japan)< AF-83tth Al@AIE &= dHAE (A SEd 5=
Atg)ell A (EADE}FS 15% = wFal Y 2H S (2 Wakort AlF)S F
Atg ol 1%E F7Fsto]l AldALE = o] &8kl
o Als 3 AeR Ax
IFFET AT 14.7%, Vit B2 0.0001%, A4 0.27%, capsaicin 0.0016%, = 7]
o 1.0%, 92=E™ 04%, 159712 0.05%, TEH2=EY 0.02%, 27]1F=
0.1%, 94 = 0.03%, AT JEF 0.05%, & 83.78% 7 7tsto] #lx3slo] AFE
3} 0™ capsaicine 5 E capsaicing Z17 StHR 2 FRHGo| 34 ste] ALg5)
AT}t T3 capsaicine] ALY LAHAIREE 1%, 2%9] capsaicing Il 2] o]

of E3shel o] AUARE A

9. In vivo A Z A} 3
hoADEE R AR 4
1) 25359 AHdAL A
Ao AlgE TR YA
Dawley) rat%l 90vhe]& AH&3}
©

N2 F Un

AFEoA HAAFT 175ged SD (Sprague
Atk 1573 w35 A AS7IS AA AN
A

& BEste] o] Tl . ATUrEVE fle AAT vE
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DR —z—a} QI 10H] 4 8TOE o] F 8F Fok 4 Hol§ Fol
A, &3 A% 3 A 910 5 FRe o 2042, 4
5% 5045%, 37]315 10~123]/hr, Z2HAIZES od TAIRH 5 7TA7HA] =

& 150~200Lux® FA3ste] Al-8-3sF4dth.

d

2) Capsaicin A A AL A A &
Ao Alg¥l TEL AFPAAFENA HAAFT 225g¢1 SD (Sprague
Dawley) rat5% 5092l & A& P70 AA AAS7IL T

At S BHsto] Sl fla ATV fle AT TEs 40FE %E‘r

_0|L
%2
io)
—
N
)
M
e
>

12cm x¥=0] 15cm. 2# <)<

3z
ol- &3 @8 7]&E (20m/min. 6°) dHF 20&4 5 2943t F-shskaith

3) Capsaicin # 7} "3
Ago] AlgdH FEL 3
Dawley) rat5# 70vl2] & A3}

At S-S BHEs] Sl gl ASIIEI gl AAE TEs 607 =7
A

o7

) 2Fgnel AAdA A8
nFgRe AAUA ANEE dobns] ste] SDA FA rard PR
e AutE Mol 1§ (A), TAYAEE Hel IFBon dgon, v

o
= BT
TorE Axd uFFRE A FA HE divste] C(d¥AE+ALFER
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314 €] *—‘u‘*”ﬂ A S 71Fo 2 1F9 capsaicin®d #HE 0.02% =

[6)
ol 19 capsaicind # #2 120mg3 =/ 65kgi0lS 7|02 3to] A5

2) Capsaicin®] A AhAF A A&

Caspsaicin®] A2 thAl A=E Lol 7] ¢35t SDA 7 w25 g
o7 WWERILE XA olE YolaFE HuUToRE uXHA °]+capsaicin
0.02%, aLA]4HF2] o] +capsaicin 0.01%, LA "2l o] +capsaicin 0.2%E T oM,
THRAE AAEAT. AR &7 AL 19959 wHIG YA B e *—1%
H O HHAHS 7FoR 1F9 capsaicin® HS 0.02%2 A gl vl 1Y
capsaicin’d 3 %2 120mgA =/ 6bkgX S 7oz & u kg 1.8mgo| Ul
ol& A F=ol AE&A capsaicing 2 olo] 0.0018%FF 2 4folA Fofsto]of
o} capsaicinel sl thE HAAEC] FEAP] A 8&3 capsaicin'F o] F(4] o]
9] 0.015%)S =3} capsaicin® Fo#HS 0.02% 2 A3 o] 2] Hujet 104
F5 Folskath

}

Capsaicin 7} Wi mE XAUAL AHIZ=E dolr7] 25t SDA A
rate o= txae duAR Hel O, IAARE el 5= 69l
ow, HuFoREE Axd AFFEE F FA HES diRlete] LAPAE
+capsaicin 5%, LA WAl & +capsaicin 109, 1% capsaicin 87} LA WHALR, 2%
capsaicin@ 7} AAHALRE At om, Fol B AFFoE AASATH
Als &7 AA2 19959 IRl SFRAL B A5 HJAZES
139 capsaicin® HFS 0.02% % A &35t 19 1Y capsaicin/d H #F< 120mg
4%/ 65kgd QNS 7o ® st AASATE capsaicine] il AWA=(2dA A

T) TEAFo] HE3 capsaicinF o] FE #FH %359 capsaicing ¥ 3kt

A
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[e}
Al 717J Fol wld 2 10A] ~11A] Afolell 13] AAjgic)y w2 Ay
o] B-(anorexia, salivation, diarrhea, polyuria, vomiting, anuria, fecal

Change%)oﬂ el 71 AE 58 7] E5sAh
e & gste AlE F5 AZFA Wi 13 SA- S

boll A st o FH2 AHFHGT FA EDTA(Sigma. USA)AH
ko] Algl ol wo} ool SauE WAg thg 4TelA 1AZF WA F 2m
tubeol] Wrol YAl (3,000rpmol Al 30i)ske] s HS AFE BA ATV

H(EZAAg B G oF3ste] Total Cholesterol, HDL Cholesterol, LDL
Cholesterol, TriglycerideE 2]3}%it}.

APAHE= A #H71A SASE o] &3te] 29 FAREAH (two-two ANOVA)9
o

ALty tFWH YA A (Duncan’s multiple range test) o= 7} %
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AgE Ad= AFddM 45 7ud 985S A F R 8BS X8
=4 8 Ve dde] dRR Apgsglen] HAx A8 959 APRFFLE of
e 2ot

ASFTaF 0 17.467%
T 3F 1 16.250%
FaF

8.733%

2. AUFT a3 FEA Y capsaicin carotenoid?] 3

o
Luje] 2Fo Wt FEHE HIZT 39 capsaicin® carotenoide] L
ol = A HFEa39 $8&L methanolol A 1472 47}

5] O =
/‘l:']_v:—]ra 091‘:.
=
s

S
T

&2 e o acetonitriled| A= 7FE ZHe ghek

- o

S 2 Yebdth 3 capsaicin®] 7d-$ acetone®] 666.6598mg% = 71
=% 2™ methandichrolide& ol A 7Hg A 2%o] FZF5 Q). carotenoid®] 7
-l acetonegwloll A 717 Wo] FEF S acetonitrileg vl ol A 7} A A F
5 AT

w2l A, acetoned] &wje] 7% capsaicin® carotenoid®] F#Ho] =& A
yetten, 2y 47FA9] 8wl F  acetonitrile§w o] F
capsaicin® carotenoid®] SHEHRF 7} He Ao R ey}

Table 3. Yield and chemical properties of pepper extract

Yield(%) Capsaicin(mg%) Carotenoid

Acetone : chungyang red pepper=5:1  13.4%£0.5 686.6598+50 193858+12000
Methanol : chungyang red pepper=5:1 14.7+0.3 245.124+35 102419+2000

Methandichloride : ch d
cthandichionide - chungyansg re 130+1.0 234136460  95021+10000
pepper=5:1

Acetonitrile : ch d
cetonitrile - chungyang re 125+0.6 290.732+40 84607+5000
pepper=5:1

Data indicated a standard deviation(+SD)
It differed the reagent and it extracted the yield and capsaicin and carotenoid.
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Fig.2 . Yield of red pepper extract
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Fig.3 . Capsaicin of red pepper extract
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Fig.4 . Carotenoid of red pepper extract
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3. Acetone, methanol 273 H Y& 132 vHE&H FEF5E
ko] Ao gl FEAHAEE Lol A 48& capsaicin} carotenoid?]

gk=Fo] acetone™ methanol-& oA =4 YEY acetone¥} methanol& v 2 3

FEaFe TAFE &Y vEHE A4S ATt
FEEvjo] H&LS 1, 13, I5(wt/whE FE3Au. o] A3} ofgioA HE
vRol o] Algel &uirt 15(wt/whY Aol &3 capsaicin® AFoNA =

& F£AE Yl e, carotenoide A$olE acetonel® FE3GS W

1:3(wt/wt)e] o =2 x5 YEMYATE 3 capsaicin® -5 1:5(wt/wt)

2 FEIE AFEY 13(wt/whoZ FEHUS A5 1/2~1/322 SoE5%20H,
72

[e)
FEIAS %‘Qr"ﬂ% 1/102 —%%Q‘—C‘ stako] 7ZHAE AT w3 carotenoid ]

o
o
=2
k
&g
i
i
it
e
it
=)
e
filo
oﬁ
HI
oy

L: = 45
stAAIRE L3(wt/wt) o2 FE3ARS A foll= v H]%i F=5
= & 7 AU acetone methanol®] &mf vl &E FEE= S Y
%= s, FFEaFe] Aol i3 HU capsaicin®] 20 g Lo -k
< YERSITE 183l carotenoid®] A f-olv H ST aFT7F SFaFHTE 10~

FS el 9o AdAn FEAE Lo H&e
1 7o)}

e
o
Jo g
N
N
4.4
ofl
ot

1:5(wt/wt)
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Table 4. Yield and chemical properties of red pepper extract

——
Yield(%) frisgil/c)l " Carotenoid

A : ch
cetone - chungyang red 134+05  686.6598+5.0  193858+12000
pepper=5:1

A . ¢ch d
cetone : chungyang re 123+04  201.888+27 1917238650
pepper=3:1

A . ch
cetone : chungyang red 11507  67.62+7.0 49654+1430
pepper=1:1

hanol : ch
Methanol : chungyang red 147403 164.375£35  102419£2000
pepper=5:1

Methanol : ch d
ethanol - chungyang re 13.8+0.7 46.42+3.0 95587+1530
pepper=3:1

Methanol : ch
ethanol = chungyang red 129+08  1.9193+0.1 3827241240

pepper=1:1
Acetone : red pepper=5:1 14.5+0.4 389.15+4.2 201605+10000
Acetone : red pepper=3:1 13.8+0.7 146.21+1.6 238937+9470
Acetone : red pepper=1:1 12.6+0.8 30.857+2.7 84607+3700
Methanol : red pepper=5:1 15.7+0.3 91.158+1.8 893651850
Methanol : red pepper=3:1 14.6+0.8 22.47+1.4 97356+2030
Methanol : red pepper=1:1 14.1+£0.9 0.943+0.2 22692+1360

Data indicated a standard deviation(+SD)
It differed the ratio of the different reagent and it extracted the yield and capsaicin and
carotenoid.
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(5:1) (3:1) (1:1)

Component ratio of solvent

—&— Acetone : Chungyang Red Pepper —l— Methanol : Chungyang Red Pepper
Acetone : Red Pepper Methanol : Red Pepper

Fig.5. Yield of component ratio with solvent
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Fig.6. Capsaicin of component ratio with solvent
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Fig.7. Carotenoid of component ratio with solvent
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3
ot
o

4, YT 139 acetoned] 1:5(wt/wt)e] Hl &AM FELL9} A

HAH ol FE=Eviu &l 15(wt/wt) o] H &= FELLel At e kst
£ Adsgdu. 59 59 542 Table 501 el ulo} o] F&H2%7}
st &2 Sy capsaicin$t ¥ fHASHE S HATH ol g AL
a159] capsaicn®] @ &Fo]l kol A FAsHS & F UNen LT &
A FEAR] FbekE AFolod FELETE 40£2C A Fel= L8
23 Ath 3 carotenoid®= FEAIZI 2&7b SUbgRel whel HAske A
e Atk wekA capsaicin % carotenoid$ # > AL-2F A FEA] 113 F

o FELEE 7 3~58 % 20THFI A

F &g, nFe FEHAZ Y

Table 5. Yield and chemical properties of pepper extract with different

temperatures and extracting time

Extra Extracting temp.(C)
cting 2042 3042 40+2
time Yield Capsaicin ~Yield Capsaicin ~Yield Capsaicin )
(min) %) (mg%) carotenoid %) (mg%) carotenoid (%) (mg%) carotenoid
1 123 2275 184625 134 1805 124532 162 1755 118955
0.3 21 £1200 +04 £15 #1100  #0.2 £15 2150
3 125 2918 191723 142 1955 119852 165  151.1 116852
0.2 24 #2170 +0.2 £18 £1090 #0.1 *13 +1870
5 126 296.3 216517 141 1983 118965 167  143.3 115632
+0.2 25 #2390  +0.2 17 #1690 +04 £13 +1540
. 13.0  290.7 180542 145 2046 115873  16.8  142.2 113842

0.4 123 +1680 0.3+ +19 +1780  +0.3 115 +1530

chungyang red pepper/solvent(w/v); 1/3, extracting sovent; methyl alcohol

Data indicated a standard deviation(+SD)
It followed in temperature and minute the yield and capsaicin and carotenoid it extracted.
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Fig.8. Yield of extracting time with acetone
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of extracting time with acetone
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Fig.10. Carotenoid of extracting time with acetone
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5 A8 FFo AFFE THEA
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Table 6. Yield and chemical properties of chungyang red pepper jam and red

pepper jam extract with acetone and methanol

Extracting Solvent Yield(%) Capsaicin(mg%) carotenoid
Acetone: chungyang red pepper jam=1:1 10.1+0.1 9.842+0.1 10614£1050
Acetone: chungyang red pepper jam=3:1 12.5+0.2 21.474+0.4 1159+89
Acetone: chungyang red pepper jam=5:1 13.9+0.1 31.457+0.5 2379£184
Methanol : chungyang red pepper jam=1:1 21.5£0.4 20.42+0.3 36539+3870

Methanol : chungyang red pepper jam=3:1 24.7+0.5 107.336+13.4 35868+2530
Methanol : chungyang red pepper jam=5:1 27.3+x0.4 224411255 28060+1038

Acetone: red pepper jam=1:1 9.5+0.1 3.214+0.2 9622+283
Acetone: red pepper jam=3:1 10.7+£0.2 7.523+0.5 2314195
Acetone: red pepper jam=5:1 12.9+0.2 10.536+0.3 3245£182
Methanol : red pepper jam=1:1 20.3£0.2 9.153+0.1 30152+2830
Methanol : red pepper jam=3:1 22.9+0.1 30.267+0.6 29097+1940
Methanol : red pepper jam=5:1 24.6+0.1 71.263%2.6 25143+1830

Data indicated a standard deviation(+SD)
It used the different solvent and from chungyang red pepper jam it extracted the yield and
capsaicin and carotenoid.
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Fig.11. Yield about extracting solvents and ratio
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Table 7. Functional appraisal of red pepper drink

H Taste” Taste” 0 Taste of Taste of Absemble
Appearance Flavor 5 6 D
(sweety) (hot) last”(hot) last”(sweet)  to like
The fructose has 5.1818+ 34545+ 33636 3.6363t1.26 3.7272+ 36363+ 3.4090+
decreased by 40% 1.1461 11927 1.4333% 67 1.4206™ 1.0509" 1.2413"
The fructose has 5.3181+ 42727+ 4.0000+ 43181+ 37727+ 44545+ 43636+
decreased by 20% 1.0067 1.3483"  1.2845™  1.0067 1.1037" 0.9605™ 1.2060%
The fructose has 4.8636+ 50000+  4.3636% 41818+ 3.4545+ 5.0909+ 4.8636+
increased by 20% 0.9510 1.6124° 1.6445" 1.7069° 1.4396" 1.5300° 1.4158"
The vitamin
) 5.0909+ 45009+ 47272+ 4.4090+ 41363+ 44545+ 4.4545+
B> has increased ab . . . b :
15782 1.0681° 1.0335° 1.2003* 1.3433" 1.7529° 1.6949°
by 40%
The vitamin
] 5.4090+ 44545+ 41818+ 4.4545+ 41363+ 46363+ 48181+
B has increased ab abe a a b A
1.3568 0.8501 1.0787 1.0357 1.2265 1.1421 1.0552
by 20%
The citric acid has ~ 4.6250+ 22916+ 29166+ 2.8333+ 3.0000+ 25416+ 3.0000+
increased by 40% 1.9785 1.1957° 1.9636™¢ 17624  2.0449" 1.7249% 1.3314°
The citric acid has ~ 4.4230+ 23461+ 27307+ 27307+  2.6923+b 2.1538+ 25384+
increased by 20% 2.0191 1.6251° 1.8887% 1.6152" 1.8544™ 1.4489¢ 1.2155°
The strawberry
47692+ 25000+ 26153+ 2.5384+ 2.3076+ 2.1923+ 2.8461+
extract has . 4 . b 4 .
) 1.7750 1.6072 1.5431 1.4500 1.3925 1.2338 0.9657
increased by 40%
The strawberry
45384+ 26153+ 25769+ 2.7307+ 2.6923+ 2.4230+ 3.1538+
extract has . a be b od .
) 1.5063 1.6727 1.3971 1.6408 15617° 1.3204 0.6887
increased by 20%
The capsaicin has 41538+ 45384+ 41153+ 3.9615+ 41923+ 45384+ 5.0384+
decreased by 40% 2.0040 21550 212284 22122 2.1363" 2.2216™ 1.0095
The capsaicin has 43461+ 41538+ 37307+ 3.6538+ 32307+ 40384+ 47692+
decreased by 20% 2.1735 2.1543" 220434 20754  1.7867" 2.0048™ 1.2351°

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

1)-6) the sores of appearance, taste(sweet), taste(hot), flavor , taste of last(hot), taste of
last(sweet) were evaluated from very poor(l point) to very good(7 point).

7) assemble to like was evaluated from non-intention(1l point) to intention(7 point)
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Table 8. Test of drink from red pepper
Basal Effect of Gastrointesti . .
Diet Effect of diet

metabolism anti-obesity  nal disorder

yes 27 1% 27 1% 28  80% 23  65% 27 1%

Man

no 3 23% 8 23% 7 20% 12 35% 3 23%

ves 32 78% 36 87% 36 871% 30 73% 31 76%

Woman

no 9 22% 6 13% 6 13% 12 27% 11 24%

35 person males and 41 person women it confronted to the foodstuffs which used the red pepper
in the object probably, it executed the prosecuting attorney.
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0
taste of
appearan| aromal(s | aroma(h |taste(sw | taste(sal |taste(hot taste of assembl
flavor last(swe . purchase
ce weety) ot) eety) ty) ) last(hot) oty) e to like

%4 |5.5628571|5.114286|4.257143|5.067143 4.6 |4.471429 4.5 |4.142857|4.628571|4.914286|4.685714

Fig.14. Taste of red pepper drinking water by man

The male of 35 people it is a result which executes the sensory evaluate in the object.

The sores of appearance, aroma(sweety), aroma(hot), taste(sweet), taste(salty), taste(hot), flavor ,
taste of last(hot), taste of last(sweet) were evaluated from very poor(l point) to very good(7
point).

Assemble and purchase to like was evaluated from non-intention(l point) to intention(7 point)
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appeara | aromal(s |aroma(h |taste(sw |taste(sal |taste(hot taste of taste of assembl | purchas
flavor last(swe )
nce weety) ot) eety) ty) ) last(hot) oty) e to like e
0 2t |5.202381(5.404762|4.238095|4.892857|4.095238| 3.892857|3.988095| 3.547619(4.607143|4.321429| 3.964286

Fig.15. Taste of red pepper drinking water by woman

The male of 35 people it is a result which executes the sensory evaluate in the object.

The sores of appearance, aroma(sweety), aroma(hot), taste(sweet), taste(salty), taste(hot), flavor ,

taste of last(hot), taste of last(sweet) were evaluated from very poor(l point) to very good(7

point).

Assemble and purchase to like was evaluated from non-intention(1 point) to intention(7 point)
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Table 9. Yield and chemical properties of red pepper drink extract

L a b
0 77.303£0.0 6.513+0.1 20.76+0.1
25 78.594+0.1 5.984+0.0 20.69+0.0
50 79.255+0.0 5.668+0.1 20.61+0.0
75 79.895+0.0 5.345+0.0 20.57+0.1

Data indicated a standard deviation(+SD)

Table 10. Color values of red pepper drink

. Capsaicin . )
day Yield(%) carotenoid Brix. pH
(mg%)
0 13.577+0.1 110.73+12 20740+120 12+0.1  2.92+0.1
25 13.579+0.2 105.70+11 18796106 12.3+0.0 2.94+0.2
50 13.583+0.2 89.078+10 16897+102 12.8+0.1 2.97+0.1
75 13.580+0.1 85.25+11 15647+110 13.2+0.2 2.99+0.1

Data indicated a standard deviation(+SD)
Against the ingredient change while storing the pepper drink it examined.
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Table 11. Yield and chemical properties of chungyang red pepper jam

L a b AEab
0 39.225+3.05  30.955+2.70  24.595%£5.58 -
25 37937+2.87  29.237+2716  23.087+£4.87 2.623

50 35.755%2.45
5 34.263+3.42

27.837+3.02
26.374+2.34

21.746+3.48 5.406
20.726+5.23 7.783

Data indicated a standard deviation(+SD)
Against the optical density change while storing the chungyang red pepper jam it examined.

Table 12. Color values of chungyang red pepper jam

L a b AEab
0 34.768+4.29 25.381+4.81 17.485+7.54 -
25 33.245+4.12 23.896+4.26 16.573£6.34 3.631
50 31.746+3.80 22.847+3.85 15.354£5.36 6.403
75 30.936+3.98 21.033%£4.36 13.874£5.78 9.916

Data indicated a standard deviation(+SD)

Against the optical density change while storing the red pepper jam it examined.
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Table 13. Yield and chemical properties of chungyang red pepper jam

day Yield(%) Capsaicin(mg%) carotenoid Brix.

0 14.7+1.1 164.37+12 102419+120 78.0£0.1
25 14.9+0.2 155.41+11 97623111 78.3£0.0
50 15.2+0.2 137.64+10 92638+117 78.7+0.1
75 15.440.1 126.47+11 90263+110 79.0+0.2

Data indicated a standard deviation(+SD)
While storing the chungyang red pepper jam the yield and the capsaicin, against carotenoid and
Brix. it examined.

Table 14. Yield and chemical properties of red pepper jam

. Capsaicin ) .
day Yield(%) carotenoid Brix.
(mg%)

0 15.7£0.1 91.16£18 89365+1850 75+0.1
25 13.579+0.2 105.70+11 18796+106 12.3+0.0
50 13.583+0.2 89.078+10 16897+102 12.8+0.1
6 13.580+0.1 85.25+11 15647+110 76+0.2

Data indicated a standard deviation(+SD)
While storing the red pepper jam the yield and the capsaicin, against carotenoid and Brix. it
examined.
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Fig.16. Chromatogram of capsaicin standard by HPLC
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Table 15. Change of rat weight in red pepper drink
(Unit : g )

W 0 1 2 3 4 5 6 7 8

17517 23471 30176 32897 36879 39732 383.04 387.80 403.64
+5.20 931  £19.02 +40.89 +31.58 +40.83 +49.35 6597  £48.81

Normal diet

17422 23493 30093 34830 393.00 42841 44574 45033  468.26

High fat diet
854  £10.07 £31.90 #4311 +4329 £44.26 £40.89 +32.15 3791

Normal diet+red
176.25 24017 306.81 34855  393.63  434.43 444776 47017 49254

pepper drink
+4.79 £758  £10.61  £19.05 #2266 +£31.83 £29.31 #3210 +38.33

0.57%

Normal diet+red
17419  230.15 29741 342,68 38758 41949 44248  470.20  476.27

pepper drink
+6.44  +1500 £20.14 £26.17 £36.37 +4230 +4558 4888  £64.58

0.85%

Normal diet+red
176.26 23715 303.34 346,72 39320 427.09 44494 471.27  480.38

pepper drink
+7.81 +13.12  £22.74 £3145 +41.26 +4745 +4875 15510 £80.53

1.14%
High fat
diet+red pepper
drink 0.57%
High fat

diet+red pepper
drink 0.85%
High fat
diet+red pepper
drink 1.14%

176.35  244.06 32063 37551 42061 44953 47215 506.90  544.60
+5.39 775 £1570  +24.32 +2748 £39.97 +3556 £43.66 +47.88

17583 24033 31337 36474 40639 44315 464.28 49392  523.68
432 1216  £21.30 £2472 £2895 14058 +43.96 4796  £52.30

17536 24338 31585 36375 40829 42208 44493 47239  488.69
+3.86 +7.49 +11.43 1542 1561 1638 *1569 +17.79 +31.30

Red papper drink doses for oral administration.
Data indicated a standard deviation(+SD)
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Fig.17. Change of rat weight
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Table 16. Diet value for a day

(Unit : g)
Group~Week 1 2 3 4 5 6 7 8
. 27.00 25.53 25.71 27.25 30.58 19.10 21.23 19.93
Normal diet
+0.11 £1.87 %421 +1.74 £0.11 +4.12 £7.30 +6.78
. . 27.08 23.69 24.28 25.21 30.65 24.02 22.61 21.43
High fat diet
+0.06 +3.89 +3.62 +3.05 +0.06 +2.64 274 £3.08
Normal diet+red
. 27.01 24.52 24.59 25.00 30.58 23.40 25.23 24.13
pepper drink
+0.07 £1.53 +1.31 +1.52 £0.07  £1.20 £1.15 %146
0.57%
Normal diet+red
) 2711 24.41 24.31 24.63 30.69 23.45 25.64 21.90
pepper drink
+0.16 177 £1.32 £2.11 £0.16 +1.41 £1.04 %310
0.85%
Normal diet+red
. 26.99 23.29 24.44 25.02 30.57 23.60 25.88 22.25
pepper drink
+0.05 £0.83 +1.28 +0.77 £0.05  £2.23 £1.97 %435
1.14%
High fat diet+red
. 26.96 25.35 27.37 27.40 30.53 25.15 27.78 28.54
pepper drink
+0.09 £1.25 #161 £1.16 +0.09 +0.74 £1.18  #157
0.57%
High fat diet+red
. 26.99 24.42 26.25 25.91 30.56 21.26 24.08 25.76
pepper drink
+0.12 £2.39 +1.94 +1.77 £0.12 +5.42 £5.92 +3.40
0.85%
High fat diet+red
. 27.00 24.41 25.87 25.58 30.57 22.27 25.15 22.74
pepper drink
+0.07 £1.08 £1.64 £0.92 £0.07 £1.44 £1.78  #551

1.14%

Red pepper drink doses for oral administration.

Data indicated a standard deviation(+SD)
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Table 17. Rate of Total Cholesterol
(Unit : mg%)

Group Week 0 2 4 6 8

90.50 69.70 63.70 64.90 68.70
+10.70 +11.55 +9.09 +7.59 +16.77

Normal diet

90.50 96.90 87.60 93.70 97.60

High fat diet
+12.12 *+18.59 +15.98 +£12.33 *£17.33

Normal diet+red pepper drink 98.30 96.60 93.50 94.10 97.80
0.57% +14.26 +14.77 +12.79 +11.06 £13.89
Normal diet+red pepper drink 99.50 96.10 92.40 89.60 92.00
0.85% +13.72 £19.28 *£11.16 £11.62 +21.36
Normal diet+red pepper drink 96.20 93.50 83.50 86.89 91.50
1.14% +10.13 £11.90 £15.55 +8.94 £16.89
High fat diet+red pepper drink 102.60 97.60 91.80 96.50 101.20
0.57% +12.58 +11.72 +15.52 £11.20 +11.85
High fat diet+red pepper drink 97.50 92.40 83.70 94.11 92.33
0.85% £9.38 +9.96 +8.62 £17.52 +12.80
High fat diet+red pepper drink 92.20 87.70 83.30 78.40 81.80
1.14% +14.33 £11.98 +9.81 +5.46 £10.50

Red pepper drink doses for oral administration.
Data indicated a standard deviation(+SD)
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Fig.18. Rate of Total Cholesterol
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Table 18. Rate of HDL Cholesterol
(Unit : mg%)

Group Week 0 2 4 6 8

. 39.90 30.10 26.40 25.10 27.40

Normal diet
£4.04 +4.63 +£4.35 +3.87 £7.52
) ) 38.90 31.30 27.40 27.50 27.40

High fat diet
+4.70 +5.33 +3.98 £2.80 £4.50
Normal diet+red pepper drink 42.00 32.20 27.30 26.90 27.40
0.57% +5.94 +3.46 +3.92 +4.12 +5.93
Normal diet+red pepper drink 43.10 34.20 30.30 29.30 28.90
0.85% +5.76 +5.07 +3.80 +3.95 +3.67
Normal diet+red pepper drink 41.70 32.80 29.50 28.67 29.00
1.14% +4.55 £3.22 £3.03 £4.03 +4.74
High fat diet+red pepper drink 44.50 37.30 31.40 31.90 33.90
0.57% £5.08 +3.33 +4.25 +4.68 +4.84
High fat diet+red pepper drink 41.40 34.70 27.70 27.33 29.33
0.85% +3.81 +3.33 +3.30 £2.12 +4.09
High fat diet+red pepper drink 38.90 31.90 26.10 25.80 25.30
1.14% +5.67 +4.41 +4.01 +3.52 +5.38

Red papper drink doses for oral administration.

Data indicated a standard deviation(+SD)
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Table 19. Rate of LDL Cholesterol
(Unit : mg%)

Group Week 0 2 4 6 8

. 22.10 11.80 8.90 12.90 13.30

Normal diet
+451 +3.26 £2.96 +4.38 £6.38
) ) 21.00 28.40 24.80 25.40 36.30

High fat diet
+4.83 +14.00 +11.71 £6.06 +12.67
Normal diet+red pepper drink 25.40 27.80 35.90 30.20 43.20
0.57% +5.06 +9.78 +14.13 +8.02 +12.58
Normal diet+red pepper drink 26.40 30.40 33.30 27.30 36.40
0.85% £4.90 £12.50 +11.26 £9.17 £21.20
Normal diet+red pepper drink 24.80 28.60 32.30 31.67 35.60
1.14% +£3.26 +8.34 +£10.18 £7.63 +14.89
High fat diet+red pepper drink 26.10 25.30 29.20 32.00 36.10
0.57% +4.89 +6.62 +8.39 +9.65 +£11.03
High fat diet+red pepper drink 24.80 26.50 28.70 32.00 35.00
0.85% +4.08 +7.95 +11.51 +21.81 +11.91
High fat diet+red pepper drink 22.00 20.40 25.40 24.60 27.10
1.14% +478 +5.91 +£5.32 +7.46 +12.57

Red papper drink doses for oral administration.
Data indicated a standard deviation(+SD)
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Table 20. Rate of Triglyceride

(Unit : mg%)

Group Week 0 2 4 6 8

. 53.40 99.90 113.70 105.90 112.10

Normal diet
+13.13 +54.20 +59.77 +52.17 +41.24
. . 64.40 199.30 180.20 192.40 180.10

High fat diet
+21.74 +85.90 +59.17 +48.97 +£92.56
Normal diet+red pepper drink 63.90 193.20 157.00 176.30 137.60
0.57% +26.76 +108.13 +43.20 +56.47 +42.61
Normal diet+red pepper drink 57.30 157.80 142.20 155.60 129.70
0.85% +24.37 +59.94 +45.95 +42.87 +4391
Normal diet+red pepper drink 50.10 156.40 132.40 122.44 111.50
1.14% £9.56 £69.27 +£49.39 +59.29 +33.54
High fat diet+red pepper drink 72.30 161.70 146.80 151.20 153.80
0.57% +20.12 £55.74 +£50.26 +48.17 +38.35
High fat diet+red pepper drink 62.80 153.60 130.70 174.89 146.33
0.85% +16.41 £46.21 +42.63 £29.11 +30.76
High fat diet+red pepper drink 91.56 181.56 173.78 140.89 152.40
1.14% +22.76 +48.09 +46.45 +45.01 +£55.62

Red papper drink doses for oral administration.
Data indicated a standard deviation(+SD)
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Table 21. Internal organs weight of rats

(Unit : %)
) ) Kidney Testicle
Liver Heart Kidney Spleen

fat fat
. 3.24 0.30 0.71 0.21 1.42 1.16

Normal diet
+0.45 +0.05 +0.08 +0.04 +0.68 +0.39
) . 3.98 0.28 0.66 0.21 2.23 1.66

High fat diet
+0.53 +0.03 +0.06 +0.06 +1.03 +0.65
Normal diet+red pepper 413 0.30 0.68 0.23 2.28 1.68
drink 0.57% +0.73 +0.05 +0.07 +0.04 +0.55 +0.38
Normal diet+red pepper 3.83 0.29 0.66 0.16 2.07 1.62
drink 0.85% +0.62 +0.03 +0.09 +0.04 +0.74 +0.45
Normal diet+red pepper 4.19 0.28 0.66 0.16 2.15 1.74
drink 1.14% +1.36 +0.05 +0.09 +0.04 +1.02 +0.87
High fat diet+red pepper 4.10 0.26 0.62 0.17 291 2.12
drink 0.57% +0.60 +£0.02 +0.06 +0.02 +0.93 +0.58
High fat diet+red pepper 3.91 0.28 0.64 0.20 2.30 1.89
drink 0.85% +0.68 +0.03 +0.06 +0.09 +0.80 £0.70
High fat diet+red pepper 3.75 0.31 0.65 0.18 2.26 1.79
drink 1.14% +0.59 +0.04 +0.05 +0.04 +0.84 +0.59

Red papper drink doses for oral administration.
Data indicated a standard deviation(+SD)
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Fig.19. Internal organs
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Table 22. Change of exercise trained rat weight and non exercise trained rat
weight
(Unit : g)

Group~Week 0 1 2 3 4 5 6 7 8

Hioh far dieg 2597 2153 38206 36163 3772 05T 43091 4001 46063
1 1
1AL Al 676 015 +1402 +1771 +2227 42588 43021 43597 +35.77

High fat
diets C . 29622 27684 39839 35478 38548 41083 43204 45849  460.63
ICLTCAPSAICIN 0 10 L1344 +1385 +1893 42336 42851 43140 43475 +35.77
0.02%
High fat
‘ D 29586 27766 32880 35156 38067 40690 42935 45787 46268
diet+capsaicin _
1967 +1336 42097 +2443 42831 43506 43884 +4245 +4897
0.1%
High fat
, D 29597 27439 32104 34235 37032 39222  A0R25 43363 43254
diet+capsaicin
1898 +1153 +1805 +£1932 £2003 22171 +2879 +3479 £2929
0.2%

Capsaicin drink doses for oral administration.
Data indicated a standard deviation(+SD)
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Table 23. Change of non exercise trained rat weight
(Unit : g)

Group Week 0 1 2 3 4 5 6 7 8

22829 28812 34198 37336 40030 42240 44669 47748 482.69

High fat di
igh fat diet o)) L5510 s587 41286 41540 41844 +1924 +1763 42044

High fat 22775 27753 32935 33670 389.24 41645 43912 469.76 479.83
diet+capsaicin0.02% 843 1572 1438 1959 2456 +2871 2872 3174 +27.87

High fat 229.14 28183 339.26 363.89 393.14 42401 44562 480.04 486.64
diet+capsaicin0.1%6 +11.37 +13.47 £1859 42456 +2880 £3440 +40.16 +42.05 +44.60

High fat 22304 27153 31720 33949 36718 39299 40350 43040 441.00
diet+capsaicin0.2% 239 413 675 444 648 801 2614 3342 3555

Capsaicin drink doses for oral administration.
Data indicated a standard deviation(+SD)
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Table 24. Change of exercise trained rat weight
(Unit : g)

Group~Week 0 1 2 3 4 5 6 7 8

22364 27494 32394 34999 37514 396775 41513 44054 43857

High fat diet _
+4.35 704 £1429 £1410 £21.98 £2750 £3257 £41.79 £35.28

High fat
, T 22469 27616 32743 35286 38173 40521 42497 44722 A46.36
diet+capsaicin
1623  £1258 £1493 £2033 2475 43043 £3561 £3731 £34.43
0.02%%
High fat
diotr C . 22258 27344 31833 33922 36819 38079 41307 43571 43872
ICLTCAPSAICI 709 41396 41924 +1896 +2418 +2017 +3347 +3255 +4442
0.19%
High fat
, D 22880 27724 32489 34521 37346 39145 41300 43686 42408
diet+capsaicin
+1243 +1618 +2550 +2829 42892 +3154 43355 43494 +2208
0.2%

Capsaicin drink doses for oral administration.
Data indicated a standard deviation(+SD)
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Table 25. Weight of eight week.

(Unit : g)

Exercise trained rat+

Exercise trained

Non exercise

Group ) ) .
Non exercise trained rat rat trained rat
High fat diet 460.63+35.77 438.57+35.28 482.69+20.44
High fat
. o 460.63£35.77 446.36+34.43 479.83+£27.8
diet+capsaicin0.02%
High fat
) o 462.68+48.97 438.72+44.42 486.64+44.60
diet+capsaicin0.1%4
High fat
432.54129.29 424.08+22.08 441.00+35.55

diet+capsaicin0.2%

Capsaicin drink doses for oral administration.

Data indicated a standard deviation(+SD)
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Table 26. Diet value for a day

0}‘34/\1 capsaicine “l‘o:]t:;_ Aot 7oA
sS4 = = YEYA

oko
5 A

o1 capsaicin®] AFEAH FI+=

Doz AREY 8FAG BHG AR A HALE okl Table
2ol Aol7} gl Aow et

(Unit : g)
Group Week 1 2 3 4 5 6 7 8
. . 25.00 24.64 23.67 23.93 23.93 24.61 23.98 23.07
High fat diet
£0.02 297 £198 £2.15 +190 <£1.70 291 +2.67
High fat 25.00 24.56 23.18 24.69 24.93 24.80 23.56 23.89
diet+capsaicin0.02%  £0.03  #0.79 +042 *086 091 +0.92 #1.33 *+1.08
High fat 25.00 24.25 22.64 23.85 24.46 23.97 23.25 24.26
diet+capsaicin0.1% £0.01 +0.99 £1.36 +158 £1.82 £245 +151 +2.16
High fat 24.88 23.33 22.06 22.50 23.25 22.79 22.86 22.07
diet+capsaicin0.2% +0.27 +227 163 £1.16 1.01 +1.51 £2.21 +3.30
Capsaicin drink doses for oral administration
Data indicated a standard deviation(+SD)
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golgta B7|E otk 1 A¥E Table 80 #AAE & 4 2tk HDL
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Rolx ora glomw HWEH O R rate] AFo] Tl whet vrolA = FEFE
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Ag 0492 A2 11~18mg%eldott 1558 dago=z 73t
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Table 27. Total Cholesterol

exercise trained rats)

(average by exercise

trained rats and non

(Unit : mg%)
Group Week 0 1 2 3 4 5 6 7 8
. . 92.60 6810 93.80 9230 9530 8330 90.30 9240 90.20
High fat diet
+12.83 £3359 +11.42 +9.09 +10.81 988 806 +6.43 +14.19
High fat
. o 100.10 9090 96.80 9530 97.00 96.20 9730 9550 98.60
diet+capsaicin
+15.35 £23.35 £20.61 £19.79 +24.23 £2098 +23.83 £21.70 +27.74
Total 0.02%
Cholesterol High fat
olesterob MUY 2990 7460 8440 8430 8120 8250 7720 8070 82.40
diet+capsaicin _ _
0.1% +8.17 +10.84 872 £823 +7.77 882 785 675 £957
. (]
High fat
. o 8370 86.60 89.10 8660 8630 8460 81.30 8640 &4.10
diet+capsaicin
0.2 +1294 £20.17 £854 +£14.02 +10.75 +6.00 £834 =£11.86 +9.63
.. (¢

Capsaicin drink doses for oral administration.

Data indicated a standard deviation(+SD)

Table 28. HDL Cholesterol (average by exercise trained rats and non exercise

trained rats)

(Unit : mg%)

Group Week 0 1 2 3 4 5 6 7 8
. . 40.30 3030 3210 3460 39.00 31.10 3420 2970 31.50
High fat diet
£574 +9.06 +4.63 +£540 +544 +584 +4.89 £455 525
High fat
. . 4350 3240 3320 32.00 3890 3340 3430 30.80 31.10
diet+capsaicin
£6.20 +7.83 343 £892 463 £398 +452 £343 530
HDL 0.02%
Cholesterol High fat
. . 39.60 2830 2890 3090 3270 2850 2790 26.60 26.40
diet+capsaicin
0.1% £4.09 +392 +328 +£3.00 302 272 +273 £246 +3.27
. (¢
High fat
. . 3710 30.80 31.30 30.70 3430 31.00 2930 28.00 26.50
diet+capsaicin
0.9% £6.69 +6.83 389 +£570 501 +386 +497 £478 341
. (e

Capsaicin drink doses for oral administration.
Data indicated a standard deviation(+SD)
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Table 29. LDL Cholesterol (average by

trained rats)

exercise trained rats and non exercise

(Unit : mg%)

Group Week 0 1 2 3 4 5 6 7 8
. . 1540 27.00 2270 2470 2770 2970 3150 31.00 3150
High fat diet
+363 £9.33 #853 #6.34 650 853 818 £7.05 =£11.99
High fat
. .. 1860 3590 3340 3240 3370 3550 3760 3610 3510
diet+capsaicin
£4.76 +14.93 +9.87 £10.12 #1358 *1553 +£17.83 £14.85 *15.42
LDL 0.02%
Cholesterol High fat
olesterol - HIER L 1440 2430 2630 2690 2830 3000 2710 2730 3180
diet+capsaicin
+2.07 +£747 617 555 £7.12 818 +£755 +540 £857
0.1%
High fat
. . 1180 2810 2810 2860 3030 3040 3040 3210 2840
diet+capsaicin
0.2% 262 1129 #661 +495 822 574 +837 1262 10.49
. (¢
Capsaicin drink doses for oral administration.
Data indicated a standard deviation(+SD)
Table 30. Triglyceride (average by exercise trained rats and non exercise
trained rats)
(Unit : mg%)
Group Week 0 1 2 3 4 5 6 7 8
. . 10370 9770 169.20 173.00 163.40 146.40 177.70 16530 92.20
High fat diet
£21.43 #4055 £54.86 +34.10 +38.85 #4542 =£3544 +40.21 +40.09
High fat
. .. 8730 6850 13370 13830 14840 14530 179.20 150.80 112.60
diet+capsaicin
0.02% 2738 #2697 +54.41 =£46.41 #5147 #5320 +59.831 *42.179 +37.49
Triglyceride Tere
High fat
. C.90.00 6860 129.70 12770 121.70 132.60 14750 14320 86.70
diet+capsaicin
0.1% £25.15 +15.89 +34.69 #2882 +37.80 +27.63 +36.79 +49.15 +26.05
. (]
High fat
. 9420 9950 126,70 13470 133.90 150.10 12850 14850 107.60
diet+capsaicin
0.2 £31.61 #6231 #4875 +37.62 4795 +£53.83 =£4861 +4571 *47.02
.. (¢}

Capsaicin drink doses for oral administration.

Data indicated a standard deviation(+SD)
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Table 31. Total Cholesterol of exercise trained rats in eight week.
(Unit : mg%)
Group Week 0 1 2 3 4 5 6 7 8
. . 99.20 7060 97.80 9540 98.00 89.00 90.40 94.20 86.00
High fat diet
+10.62 +38.38 £10.13 573 =*11.16 +9.77 +£7.86 +6.69 =*15.73
High fat
. . 109.00 96.40 10240 106.00 105.00 100.60 104.40 103.60 110.80
diet+capsaicin
+16.36 £27.21 +2792 £23.11 +33.09 £29.06 +£32.33 +36.59 £36.59
Total 0.02%
hol 1 High fat
Cholesterol - Hhghfat o) /) 7540 8620 8840 8140 7980 7540 7960 8420
diet+capsaicin
0.1% 522 £11.80 691 #428 +6.11 £6.26 +6.11 £650 =£11.08
. (s}
High fat
. o 89.20 89.80 89.00 &89.00 8580 8380 8240 90.00 86.80
diet+capsaicin
020 +1561 1803 +£797 #1317 +476 +268 +£723 £10.86 +9.98
. (s}
Capsaicin drink doses for oral administration.
Data indicated a standard deviation(+SD)
Table 32. HDL Cholesterol of exercise trained rats in eight week.
(Unit : mg%)
Group Week 0 1 2 3 4 5 6 7 8
) . 36.60 2880 3020 31.00 3520 2720 30.80 2780 29.00
High fat diet
472 928 £4.09 +4.00 £3.19 £249 311 £259 +3.08
High fat
. . 4060 3220 33.00 2680 3720 3280 32.80 30.00 @ 29.00
diet+capsaicin
251 920 235 +396 192 +£164 259 £300 +2.35
HDL 0.02%
Cholesterol High fat
olesterol - HIERTL 5960 2780 2880 2920 3240 2000+ 2780 2600 2560
diet+capsaicin
518 +460 £370 239 404 374 +363 £332 422
0.1%
High fat
. . 3380 2860 29.80 2820 31.40 29.80 27.80 2660 @ 24.20
diet+capsaicin
0.9% 377 +378 415 £4.09 428 £438 +3.83 £4.04 *1.79
. (¢

Capsaicin drink doses for oral administration.
Data indicated a standard deviation(+SD)
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Table 33. LDL Cholesterol of exercise trained rats in eight week.
(Unit : mg%)

Group Week 0 1 2 3 4 5 6 7 8

1500 33.00 2940 29.00 32.00 36.00 3600 3720 37.80

High fat diet
+3.54 +£7.65 +5.46 +5.43 +4.95 +6.63 *7.65 +3.77 +£9.28

High fat
. .. 1600 3080 2880 26.00 2640 30.20 3260 29.80  30.20
diet+capsaicin
+274 £955 +£6.06 £292 +£5.73 £10.06 £11.41 £4.09 =£4.55
LDL 0.02%
Cholesterol High fat
. . 1380 2540 2720 2680 2940 3280 2980 2660  32.20
diet+capsaicin
0.1% +0.84 +£8.93 *6.26 *£6.53 +7.67 £10.40 +9.12 +6.80 +£6.83
. (¢
High fat
. .. 1080 2760 2820 29.40 31.80 32.60 3000 30.80 @ 28.20
diet+capsaicin
0.9% +2.17 £14.74 £7.85 £6.69 £10.13 £7.23 *£6.63 £10.28 £11.34
. (]

Capsaicin drink doses for oral administration.
Data indicated a standard deviation(+SD)

Table 24. Triglyceride of exercise trained rats in eight week.
(Unit : mg%)

Group Week 0 1 2 3 4 5 6 7 8

93.00 9260 12680 155.00 14460 11580 162.40 141.40 86.6

High fat diet
£19.40 +36.27 *15.01 +34.29 +24.83 +£13.81 +32.23 #2570 +38.10

High fat
. . 79.40 60.60 122.80 120.20 141.60 139.20 167.20 137.80 91.20
diet+capsaicin
+£11.26 +20.60 *18.81 #1855 +26.74 +36.67 +32.38 +34.59 +20.98
. . 0.02%
Triglyceride
High fat
. . 90.80 59.20 113.60 111.00 112.20 130.00 13840 164.40 81.60
diet+capsaicin
0.1% £26.86 +10.21 +24.82 +2438 +21.95 +24.61 +38.36 +64.22 +29.85
. (o]
High fat
. ~ . 107.00 109.20 136.40 137.40 141.80 154.40 141.20 147.40 103.00
diet+capsaicin
099 +37.11 +81.45 +32.88 +42.38 +34.13 £52,69 +57.29 +4525 +50.28
. (o]

Capsaicin drink doses for oral administration.

Data indicated a standard deviation(+SD)
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Table 35. Total Cholesterol of non exercise trained rats

(Unit : mg%)
Group Week 0 1 2 3 4 5 6 7 8
. . 86.00 6560 89.80 89.20 92.60 &87.60 9020 90.60 94.40
High fat diet
£1221 +32.40 +12.28 £11.37 +10.97 +11.08 +9.18 +6.35 +12.70
High fat
. . 91.20 8540 9120 8460 89.00 91.80 9020 87.40 86.40
diet+capsaicin
+8.04 £20.27 983 £7.83 809 £9.83 #1031 £899 +4.56
Total 0.02%
“holes 1 High fat
Cholesterol — High fal = o /) 7380 8260 8020 8100 820 7900 8180 8060
diet+capsaicin _
0.1% +11.06 *11.12 +10.74 +9.60 +9.92 =+10.85 967 756 =8.68
. (¢
High fat
. . 7820 8340 8920 8420 8680 8540 8020 82.80 81.40
diet+capsaicin
0.9% 756 2375 £10.03 +1594 +1539 +850 +10.06 *12.89 +9.53
.. (e
Capsaicin drink doses for oral administration.
Data indicated a standard deviation(+SD)
Table 36. Total Cholesterol of non exercise trained rats
(Unit : mg%)
Group Week 0 1 2 3 4 5 6 7 8
. . 4400 31.80 3400 3820 4280 3500 3760 31.60 34.00
High fat diet
418 4963 +4.74 415 +449 570 +391 +555 +6.08
High fat
. . 4640 3260 3340 3720 4060 3400 3580 31.60 33.20
diet+capsaicin
=770 £730 456 978 #6.11 566 581 397 *6.83
HDL 0.02%
Cholesterol High fat
olesterot BT 3960 2880 2900 3260 3300 2800 2800 2720 27.20
diet+capsaicin
+329 £356 +324 270 200 141 187 =130 £217
0.1%
High fat
. . 4040 3300 3280 3320 3720 3220 30.80 29.40 28.80
diet+capsaicin
0.2% +770 +886 335 £638 415 £327 593 550 311
. (e

Capsaicin drink doses for oral administration.

Data indicated a standard deviation(+SD)
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Table 37. Total Cholesterol of non exercise trained rats
(Unit : mg%)

Group Week 0 1 2 3 4 5 6 7 8

1580  21.00 16.00 2040 23.40 2340 2700 24.80 25.20

High fat diet
£4.09 +6.89 +464 +385 +493 +451 +644 £1.30 =*11.76

High fat
) .. 2120 41.00 3800 3880 41.00 40.80 4260 42.40 40.00
diet+capsaicin
#6517 £1857 +11.38 +10.94 #1578 +19.27 +22.85 +19.50 +21.32
LDL 0.02%
Cholesterol High fat
. .. 1500 2320 2540 27.00 2720 2720 2440 2800 31.40
diet+capsaicin
0.1% £283 653 £6.66 515 722 £476 518 424 =+10.88
. (o]
High fat
. .. 1280 2860 2800 2780 2880 2820 30.80 3340 28.60
diet+capsaicin
02% 286 +829 £6.04 £295 +6.61 £3.11 =£10.64 #1576 +10.90
u (o]

Capsaicin drink doses for oral administration.

Data indicated a standard deviation(+SD)

Table 38. Total Cholesterol of non exercise trained rats
(Unit : mg%)

Group Week 0 1 2 3 4 5 6 7 8

lioh fat dig 11440 10280 21160 19100 18220 17700 193.00 18920 9780
1 1
BN LA 11096 4816 4530 2512 +4354 +4593 3468 3937 +4568

High fat
. g . 9520 7640 14460 156.40 155.20 151.40 191.20 163.80 134.00
diet+capsaicin
0.02% £37.47 +3251 7753 £60.69 +71.63 £70.22 +81.52 +48.82 +39.72
8 (o]
Triglyceride .
High fat
. .. 8920 7800 14580 144.40 131.20 13520 156.60 122.00 91.80
diet+capsaicin
0.1% £26.45 +15.60 £37.99 +24.03 +50.07 +£33.09 +36.98 £13.71 +23.88
. (e
High fat
. .. 8140 89.80 117.00 132.00 126.00 145.80 115.80 149.60 112.20
diet+capsaicin
0.2% £21.48 #4321 6349 +37.01 +62.07 £60.81 +40.39 £51.47 +48.93
. (e

Capsaicin drink doses for oral administration.
Data indicated a standard deviation(+SD)
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Table 39. Blood test of exercise trained rats and non exercise trained rats(8

week)
(Unit : mg%)
Exercise  Non exercise
Group Oweek Average . )
trained rat trained rat
High fat diet 92.60+12.83 90.20+14.19  86.00+15.73  94.40+12.70
High fat
. o 100.10+15.35 98.60+27.74 110.80+36.59  86.40+4.56
Total diet+capsaicin0.02%
Cholesterol High fat
olesterol - HIgh 14 80.90:817  82.40:957  8420:11.08  80.60+8.68
diet+capsaicin0.1%
High fat
. o 83.70£12.94  84.10+9.63 86.80+9.98 81.40+9.53
diet+capsaicin0.2%
High fat diet 40.30¢5.74  31.50+5.25 29.00+3.08 34.00+6.08
High fat
) o 4350+6.20  31.10+5.30 29.00+2.35 33.20+6.83
HDL diet+capsaicin0.02%
High fat
Cholesterol =~ High fa 30604409  2640+327 2560422  27.20+2.17
diet+capsaicin0.1%
High fat
. L 37.10+6.69 26.50+3.41 24.20+1.79 28.80+3.11
diet+capsaicin0.2%
High fat diet 15.40+£3.63  31.50£11.99 37.80+9.28 25.20+11.76
High fat
. o 18.60+4.76  35.10£15.42 30.20+4.55 40.00+21.32
LDL diet+capsaicin0.02%
High fat
Cholesterol - High fa 14404207  31.80+857 32204683  31.40£10.88
diet+capsaicin0.1%
High fat
) o 11.80+2.62 28.4010.49 28.20+11.34  28.60+£10.90
diet+capsaicin0.2%
High fat diet 103.70+£21.43  92.20+40.09 86.6+38.10 97.80+45.68
High fat
) o 87.30+27.38 112.60+37.49 91.20+20.98 134.00+39.72
) ~ diet+capsaicin0.02%
Triglyceride High fat
. o 90.00+25.15 86.70+26.05 81.60+29.85  91.80+23.88
diet+capsaicin0.1%
High fat
94.20+31.61 107.60£47.02 103.00+50.28 112.20+48.93

diet+capsaicin0.2%

Capsaicin drink doses for oral administration.

Data indicated a standard deviation(+SD)
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Table 40. Internal organs weight of exercise trained rats and non exercise

trained rats
(Unit : g%)

Organ Group Average E>.<ercise Non‘ exercise
trained rat trained rat

High fat diet 1720 £1.76 16.80 +1.77 16.80 £1.77

. High fat diet+capsaicin0.02% 1820 £2.34 16.79 £2.03 19.61 £1.79
bver High fat diet+capsaicin0.1% 17.40 +3.03 1599 #3.11 18.80 +£2.46
High fat diet+capsaicin0.2% 15.86 +2.03 15.06 +1.46 16.66 £2.36

High fat diet 1.39 £0.24  1.37 +0.26 1.37 £0.26

High fat diet+capsaicin0.02% 1.38 +0.12  1.35 £0.16 1.40 £0.07

Heart High fat diet+capsaicin0.1%  1.40 +0.14  1.33 +0.13 1.47 +0.13
High fat diet+capsaicin0.2%  1.32 #0.19 1.23 £0.10 1.41 £0.23

High fat diet 1.39 £0.24  1.37 +0.26 1.37 £0.26

) High fat diet+capsaicin0.02% 1.38 +0.12  1.35 £0.16 1.40 £0.07
Kidney High fat diet+capsaicin0.1%  1.40 +0.14 1.33 +0.13 1.47 +0.13
High fat diet+capsaicin0.2%  1.32 #0.19 1.23 £0.10 1.41 £0.23

High fat diet 155 £0.32  1.43 +0.08 1.43 +0.08

High fat diet+capsaicin0.02% 146 £0.16  1.41 £0.15 1.51 £0.16

Spleen High fat diet+capsaicin0.1%  1.46 #0.13 1.45 +0.16 1.48 +0.09
High fat diet+capsaicin0.2%  1.47 £0.14 1.45 £0.09 1.50 £0.18

High fat diet 4.86 £1.72 4.00 £0.88 4.00 £0.88

Kidney fat High fat diet+capsaicin0.02% 4.67 £1.98 3.62 £1.29 5.72 £2.10

High fat diet+capsaicin0.1% 4.66 £1.61 3.93 £1.37 5.39 £1.61

High fat diet+capsaicin0.2% 3.96 £1.70 3.46 *£1.15 4.46 £2.13

High fat diet 4.04 £1.21 3.30 %£0.65 3.30 £0.65

Testicle High fat diet+capsaicin0.02% 3.47 +£1.01 2.97 £0.93 3.97 £0.89
fat High fat diet+capsaicin0.1% 3.81 +£1.72 3.23 +1.23 4.39 £2.08
High fat diet+capsaicin0.2% 3.04 £0.83 2.95 £0.53 3.13 £1.12

Capsaicin drink doses for oral administration.
Data indicated a standard deviation(£SD).
It indicated weight of the internal organs with the percentage against the weight of the rat.
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Table 41. Change in rat wight

(Unit : g)
Group~Week 0 1 2 3 4 5 6
, 187.04 23183  27684™ 311.22° 337.88™  357.82° 370.25™
Normal diet
+848 1621  +159  +1395  +1584 +1952  +17.54
, , 18740 24308 29382 33685  366.92 391.40  403.88
High fat diet
+758  +1041 #1677 42042  +21.93 +2596  £26.52
1% Capsaicin in  187.21 19880  267.60° 306.01" 34201  363.43® 375.60™
high fat diet”  #9.14 #3025 #2173  +36.08  +32.93 +3526  +36.22
29 Capsaicin in  187.72 14203  234.64° 28491° 31628c  333.86°  347.41°
high fat diet?  +7.75  +27.30 +29.10 +12.65 +9.63 +14.45  +1391
High fat diet + 18757 23927 28949 32661 35203  36836" 380.04™
5% capsaicin”  +8.15 +719 #1557 42500  +32.89 +3090  +39.78
High fat diet + 187.80 23746 29154 33527  365.40 387.40  400.61
10% capsaicin? 4942  +1564 +1553 #1750  +21.41 42219  +21.24

Means with the different letters in the same row are significantly different(p<0.05) by Duncan'’s

1), 2) This feed contains capsaicin. 3), 4) Capsaicin doses for oral administration.
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Table 42. Diet value for a day

(Unit : g)

group weeks 1 2 3 4 5 6

17.28 20.65 20.89 21.59 21.71% 22.63
+0.93 +1.46 +1.87 +2.06 +2.35 +0.97
17.59 20.29 21.08 20.95 22.37 21.79°
+1.01 +1.85 +1.60 £1.12 +1.35 +0.69
196 capsaicin in 9.92 22.67 19.84 21.16 21.25% 22.41
high fat diet” 412 =0.79 +£3.02 +£1.28 £1.23 +0.54

Normal diet

High fat diet

296 capsaicin in 2.91°¢ 1515”148 1497 1518 14.53°
high fat diet” +3.83 +6.73 +3.93 +3.95 +3.73 +5.90

High fat diet + 5% 1749  17.96™  18.04™ 1745 1765  1553°
capsaicin® +0.89 +4.85 +5.70 +5.82 +5.74 +4.84

High fat diet + 17.33 20.19 20.98 20.62 20.87"  18.03"
10% capsaicin” 11.52 +1.40 +0.97 10.68 +1.17 +0.91

Means with the different letters in the same row are significantly different(p<0.05) by Duncan's
1), 2) This feed contains capsaicin. 3), 4) Capsaicin doses for oral administration.
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Table 43. Total Cholesterol rate of rats in six week

(Unit : mg%)

0 1 2 3 4 5 6

799  69.1°  659° 582° 593 6780  631°
+1546 +1589 +14.12 +1256 +10.64 +994 +11.70

Normal diet

793 801> 766® 788 864 1005 8338

High fat diet
+11.12  £858  £820 £964 +10.68 *1228 £8.85

1% capsaicin in 831 1133 848 798 834 916" 859
Total  high fat diet” +1369 2607 +937 823 4966 +901  +808

Cholesterol 905 capsaicin in 734 76.1° 823" 748 722 815 842
high fat diet? +13.01 #5737 +963 +1390 =+12.38 =+1392 +13.96

High fat diet + 757  767° 731 747 809" 830™ 8.8
5% capsaicin® +6.63 +859 +864 +536 +10.78 926 +11.30

High fat diet + 807 858" 786™ 797 837 937" 838
10% capsaicin?  +6.60 809 +6.19 +512 933 +760 +7.97

Means with the different letters in the same row are significantly different(p<0.05) by Duncan's
1), 2) This feed contains capsaicin. 3), 4) Capsaicin doses for oral administration.
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1}) HDL Cholesterol
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Table 44. HDL cholesterol rate of rats in six week

(Unit : mg%)

29.2 29.0 65.9 20.2° 23.3 25.4 244
+6.21 +6.48  +14.12 +352  +340 414 +392

Normal diet

28.0 284  76.6% 255 231 261  259®

High fat diet
£359 £258 £8.20 £2.75 £739 £296  £247

1% capsaicin in 284 31.7 34.8 25.0 22.6 215 27.0

high fat diet” +455 +377  +9.37 £3.37 +267 +232  £2.79
HDL

Cholesterol
206 capsaicin in 263  166° 823" 228" 208 242 233"

high fat diet” +3.16 +13.22  +9.63 343 117 214 344

High fat diet + 27.2 282 731 236 29 259 265
5% capsaicin®?  +1.18 312  +864  +2.07 4264 271  +2.07

High fat diet + 29.2 293  786™ 250 244 266 268
10% capsaicin?  +244  +435  +619 211 4288 595 +257

Means with the different letters in the same row are significantly different(p<0.05) by Duncan'’s
1), 2) This feed contains capsaicin. 3), 4) Capsaicin doses for oral administration.
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}) LDL Cholesterol
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Table 45. LDL cholesterol rate of rats in six week
(Unit : mg%)

0 1 2 3 4 5 6

13.1*  131°  11.0° 79° 9.7 8.2 7.7
+28] 288 4249 4218 +263 +169 +1.34

Normal diet

128°  222° 192® 151  186™ 200 17.4

High fat diet
£199 £349 352 208 +395 +356 #2.27

1% capsaicin in  13.3 34.3 22.6 159 17.3" 189 16.6

high fat diet” +267 +1234 +422 +273 +368 +363 +259
LDL

Cholesterol
29 capsaicin in  12.0°  21.9* 233 153 152" 172 17.0

high fat diet” +392 $2056 +528 +509 +4.22  +449  +358

High fat diet + 11.8 201> 183" 136 191® 180 17.2
5% capsaicin®  +1.03  +4.04 +461 +260 514 +332 +2.39

High fat diet + 132  247° 198 150 19.7 185 17.4
10% capsaicin?  +1.48 383  +429 +205 +424 +303 +2.72

Means with the different letters in the same row are significantly different(p<0.05) by Duncan’s

1), 2) This feed contains capsaicin. 3), 4) Capsaicin doses for oral administration.
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2}) Triglyceride
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Table 46. Triglyceride rate of rats in six week
(Unit : mg%)

0 1 2 3 4 5 6

651"  89.6™ 962> 1040 1862° 172.9° 132.9°
+17.7 3258 #3385 +3050 +51.96 +41.69 +41.33

Normal diet

66.3° 1244 1380" 1824 2865 3070 2256%

High fat diet
£1352 5057 +39.63 4825 #119.16 +76.04 +76.03

1% capsaicin in  63.6™ 134.8" 151.9" 166.3™ 3032 252.3" 196.7"
high fat diet” +10.71 +61.55 +43.07 5220 +91.38 +83.24 +31.05

Triglyceride
206 capsaicin in 545"  815° 182.3" 1555 2443 2053 2357
high fat diet? +1541 +76.35 +143.98 +62.28 +4963 +55.64 +4597

High fat diet + 674%™ 1412 1242® 1550 229.1% 246.4™° 173.7™
5% capsaicin® +16.08 +60.55 +20.81 +30.16 +60.28 +77.15 +64.40

High fat diet + 74.3 1446 1485® 2014 272.0° 3024 1950
10% capsaicin? +27.46 +3873 +65.68 +57.80 +8320 +99.16 +49.75

Means with the different letters in the same row are significantly different(p<0.05) by Duncan’s

1), 2) This feed contains capsaicin. 3), 4) Capsaicin doses for oral administration.
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Table 47. Internal organs weight of rats
(Unit : g%)

Liver Heart Kidney Spleen Testicle Kidney fat Testicle fat

, 3.68" 0.32% 0.36™ 0.19%® 051 0.79" 0.68
Normal diet
+0.22  +0.04 +0.04 +0.02 +0.03 +0.21 +0.13
, , 4.44 0.34 0.37 0.20° 0.50 1.36 0.98
High fat diet
+0.28  +0.04 +0.03 +0.02 +0.09 +0.50 +0.27
1% capsaicin in 417 0.30" 0.36™ 0.18%® 0.52 0.99" 0.86™
high fat diet” 020  +0.02 +0.04 +0.01 +0.03 +0.15 +0.20
29 capsaicin in ~ 4.26 0.29° 0.34° 017 0.49 0.70° 0.59°
high fat diet?  +0.44  +0.02 +0.02 +0.03 +0.07 +0.23 +0.10
High fat diet +  4.32 0.31%  0.38" 0.18 0.54 0.99" 0.85®
5% capsaicin® 036  +0.04 +0.05 +0.03 +0.03 +0.31 +0.22
High fat diet +  4.34 0.33% 0.37 0.20® 0.53 1.09% 0.90®
109% capsaicin?  £028  +0.03 +0.03 +0.01 +0.02 +0.28 +0.24

Means with the different letters in the same row are significantly different(p<0.05) by Duncan's
1), 2) This feed contains capsaicin. 3), 4) Capsaicin doses for oral administration.
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Table 48. Pectin quality comparison of the texture which it follows in addition

quantity
Group Red pepper jam Hub jam
Pectin concentration 0.13(%) 0.20(%)
Coefficient of viscosity Like dishwater Good

A N Ate A nFA 2 uAe] 4% we FEH AEe welFa
ol FF AEFN Aol WS nFHA FFS F 5 A2 Aow AnHAY
o,

Table 49. Colorimetry of red pepper jam and herb jam

Group L a b
Red pepper Jam 25.64 +13.66 +4.16
Herb Jam 26.71 +15.25 +5.14
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Table 50. Sensory test of red pepper jam and herb jam

Assemble
Group Appearance Color Flavor Taste )
to like
Red
ec pepbet 6.2 6.3 57 58 58
jam
Herb jam 6.3 6.1 54 59 56

Person functional prosecuting attorney necessary personnel 10 in the object with 7 evaluation

marks laws and arithmetic average it is a price which it puts out.

7 evaluation marks law 1 point:very bad, 4 point: normal, 7 point: very good

-121 -



A% T A AAF AEdsts FEAAC Aol wg & guE Fostrg o

2ol A o AN RE AgAIetHA Aee] WstE AEEd a1 A
Sl capsaicin< TZ2 0]
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Table 52. Colorimetry of red pepper jam and herb jam with fore month

Month L a b
0 25.64 +13.66 +4.16
Red 1 24.32 +14.71 +4.79
pepper 2 23.65 +15.24 +5.04
Jam 3 23.55 +15.39 +5.76
4 23.23 +16.22 +6.73
0 26.71 +15.25 +5.14
1 25.43 +16.07 +6.03
Herb jam 2 24.71 +17.83 +6.93
3 25.79 +18.21 +7.12
4 28.38 +18.90 +8.11
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Table 53. Sensory test of red pepper jam and herb jam

Assemble
Month Appearance Color Flavor Taste .
to like
0 6.2 6.3 5.7 5.8 5.8
Red 1 6.0 6.1 56 5.8 54
pepper 2 6.1 6.0 54 5.3 55
jam 3 59 59 51 5.2 5.1
4 59 56 5.0 54 5.0
0 6.3 6.1 54 59 56
1 6.2 59 5.1 55 54
Herb
. 2 6.0 5.7 5.0 56 5.3
jam
3 5.8 56 4.8 5.1 5.0
4 56 5.3 45 5.1 5.0

Person functional prosecuting attorney necessary personnel 10 in the object with 7 evaluation
marks laws and arithmetic average it is a price which it puts out.

7 evaluation marks law 1 point:very bad, 4 point: normal, 7 point: very good
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e) f)

Fig.36. High fat feed produce

a) . agitator , b) : High fat feed produce, c), d) : High fat feed molder, e) :
High fat feed grinding, f) : Making before high fat feed
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c) d)

Fig.37. Exercise trained rat

a) rat breeding photograph b)-d) The scene which it exercises from the treadmill of the rat
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d)

Fig.38. Rat test process
a) Oral administration scene of capsaicin. b) From eye of rat blood-collecting scene. c) Rat

dissection scene. d) The internal organs weight the scene which it measures.
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Fig.39. Functional red pepper jam
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Fig.40. Red pepper powder tea and red pepper drink products
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Fig.41. Red pepper drink manufacturing processes
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Fig.42. Sensory evaluate of red pepper drink
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Typical .
Capsaicinoid name Abbrev. relative hSe(;C,:V;lrlgt Chemical Structure
amount
HO.
Capsaicin C 69% 15,000,000 -HﬂfJ-a_,:]n,:-T-ﬁH_,- H_.-"'~‘-c;-_.-"l'--~,
(]
HO. .-""\»_L:_L
Dihydrocapsaicin DHC 22% 15,000,000 - ﬁfﬁl-b n\_[,---H___,mh,-n._,-L.H
]
HO. =,
Nordihydrocapsaicin ~ NDHC 7% 9,100,000 uﬂ;\'[a__-:-]n.,”w.m.vx e
]
HO.
Homodihydrocapsaicin HDHC 1% 8,600,000 ~-~ﬂ,-J--~_,;:r-J-a_,.n..,_[..e-a.ux o
i |
|“":|._.L "".\."L-Ch
Homocapsaicin HC 1% 8600,000 H.G.L = NT“’HT
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