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Influence of Red Pepper (Capsicum annuum L.) Seed Oil and Sancho
(Zanthoxylum schinifolium) Seed Oil on Serum and Liver Lipids
Profiles in Rats

Deuk-Hyo Yoon and Yong-Soon Choi**

Division of Biotechnology, College of Bioscience and Biotechnology, Kangwon National University
YIngtitute of Bioscience and Biotechnology, Kangwon National University

Abstract Pungent oils are fat sources that determine the taste, flavor, and satiety of foods. They are aso energy sources
and regulators of lipid metabolism in humans. The present study was performed to evauate the effects of red pepper
(Capsicum annuum L.) seed oil (RPO) and sancho (Zanthoxylum schinifolium) seed oil (SCO) as pungent oils on the lipid
profiles of rats fed on hypercholesterolemic diets (0.12% cholesteral), as compared to common soybean oil (SBO). There
were large differences in the n-6/n-3 fatty acid ratios of the experimenta oils (SBO: 8.8, SCO: 1.2, RPO: 70.1). Serum
cholesterol concentrations were higher in the RPO groups than in the other groups; wheress ratios of HDL-cholesterol/total
cholesterol were lower in the RPO groups. On the other hand, liver cholesterol levels were markedly higher in the SCO
groups than in the RPO groups, with the SBO groups having intermediate levels, these largely reflected cholesterol ester
content differences in the rat livers. It is possible that the different serum cholesterol responses observed in the RPO and
SCO groups might have been related to differences in the n-6/n-3 fatty acid ratio rather than the polyunsaturated fatty
acidysaturated fatty acids ratio. Serum triacylglycerol concentrations were lower in the SCO groups as compared to the
other groups. Overdl, the results showed a hypocholesterolemic effect for sancho seed oil as compared to red pepper seed

oil in rats fed diets containing 0.12% cholesteral.
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Ao g IFFAFY Axfe HFS T A U
2 2ehed], 2 IR B He s ARE &
ol Aol 7HErk89). o A8-fe B Wi, A=Folo]
A T2 52 g niREske IR 220t

2F% (Zanthoxylum schinifolium)e 225271 ©]18-5]7] o]de] gkl
859 Uz FAEX G s GulE o]gste AL ZF3)
A, B s Aoz o)gHx ok dH e Ak}
(Rutaceag) 241 23 UH-(Zanthoxylum piperitum)2] 343l A8

EAW ofzt Wk A9, &Y, ok, A T AIEA
ol-&5o] grh(10,11). §-H, 13 (Capsicum annuum L.)2] uf-& =t
AAse copsacing] T2 FT ot Wk, As 7
FAAAE At 5o TH7F BHIALETH12-14).

IHZHEHE s o2 AR HIES FEA7oA
] A3 Aol FIRE YA ghon, 2o
FEe Fagh 2RIl WA ATHE15). et vt
oAt gy A AW XAUAF 275 A B
HA] Zgket), ol AU AFEART) oA LB EH,
f0] AFro] Q7] WjEo g Hlt) Kang(16)2 dF A E7]
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Fr(soybean oil, SBO) ¥ 2FF4-f(red pepper seed ail,
RPO)= Alg frouplo|lA Fgatslor, Az f(Zanthoxylum
schinifolium seed oil, SCO)= A7t A4t -5 7H(Pyeongchang,
Koeg)oll A T+ttt

=2=po= x MOI

SEALEE AIN-93(19) 2lo|xAdd] &t zAsgon, 29
ZHEZS 012% 78tk con darch; 39.7486%, casdn;
20.0%, dextronized corn darch; 13.2%, Sucrose, 9.88%, experi-
menta oil(HNF7, 2xF, ZFFA 5, 22D, 7.0%, Alphacd;
5.0%, minerd mix(AIN-93-MX); 3.5%, vitamin - mix(AIN-93-
VX); 1.0%, L-cysting, 0.3%, choline bitartrate; 0.25%; tert-BHT;
0.0014%, cholesterol; 0.12%.

A 5L 55739 gedfic pahogen free 47 Sprague-Daw-
leyAl 2] 3% (Dae Han Biolink Co., LTD, Eumseong, Koreg)E

T3] ARS-E ALE (Superfeed, Wonju, Korea)i I3 A%
1L . 7 vked ohEf ARREl B EE SBO), 4

e *é]%l?(&iv# SCO), IFF4F @,%];L(ﬁzoﬁi RPO)
TOZ UL AR s 22+ 22C8oH, 1247 7+
o2 A% £5¢ stk ARV & B ARE AR 4
H3igleh, wue 4¥o] Eb] 534 29 B9 A 54
AT At & 12417 A2 5te] decepitationstS .
Fole 087k Aed] PAI F AR B Felad
th e HEdtel BN SrColM BT

ALY

Ao|A kel Rtz BF,-methanol-§-2 2.2 methylationdt
5 gas chromatography = 21 3t A tH(Table 1)(20). &2 =71=
Wijsgo & %73-8}911:}(21). E-7] 8= (unsaponifiable matter)> Al

BE A3E F 32319 2ESATH22). 228 E(3-OH-orgterols)
o] e E’\h‘*oi =4899 (23), capsading > HPLC
2 SSIATH24).

Table 1. Conditions of gas-chromatography for fatty acid
analysis

Stabilwax®(Crosshonded® Carbowax®-PEG)

Column 30mx 0.25mm ID x 0.25 um df

Carrier gasflow rate 1.0 mL/min

initial 140°C (3 min)

ascending temperature rate 5°C/min
fina 250°C (10 min)

Inj. temp. 250°C
Det. temp. 260°C

Oven temp.

ofol 2% AF o) A dE= 97

A Fd| 28| E, high densty lipoprotein-cholesterol(HDL-C), &
A4, glutamate-oxdoacetate transaminass(GOT) 2 glutamate-
pyruvate transaminase(GPT) &4 2 glucoe =€ JGINE
(Asan Pharmaceutical, Seoul, Koreg) & ©]&3te] wjFdo] wlzh
S5 PR A Folche] el et ZA S
(25). ¢ FEH2HE 9 FEEU2HE2 Spery-Webbe]
H26)el wEbr A9 eH, S49X4-2 FHetchere] W (27)00
we} A5 BEE g5k thutanoH,0(11) §doz
Z3h4q l‘\i—ﬁﬂE(Blle acids Diagnodtic Kits, Sigma, S Louis,

MO, USA)E o]&-3te] S4313tH28). ¥ 4= ANOVAY 9
ato] 43k & p<0.05 Tl LSD-test = S A3
t}.

A0t nE

Abolu &S AT AFARRYH HH sk Ao ExsHA
AHE A HEALS] H]&(PISH]), n6in-34], o] FY X EEFS
FHoZ YHFYLHE &2 dGste ZEAAE gHA
tH2,12,15,29-33). & A= FF N I3 AEfol o
A FH2HE §F Aot g EAET

FE0] AF T A AAIERES Table 20 YRS Ol
T, Abzfrel IR PISA1] shee] v 38752—4 Hed
g H]5l] o-linolenic acide] SRS Abxf 21.6%, 5+ 6.0%,
VT 08% T2 & Aolg BT AW néin3 A
HE= 22 12, 57 88, L5 7012 ALU7E & Ao
HATH Kot Han(17)2 Atzzbs] e} AbzM|oke] z|uhike] %
el zfol7b S-S HAEHLeH, B HAFAA Axfe At
Fa)et HokS AR st Atk AP AME-g 28
AslEgol & 2ol AT

A AFAELS AF A9 cgpsdcinFAd 93¢ A FH =
HE Astazse FolzdEo] 2old Hrketas W dA3A
25 B TH12-16). Kawada (12> 223 ZH| 22 (1.0%
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Table 2. Physico-chemical properties and fatty acid composition

of SBO, SCO and RPO (unit: %)
Fatty acids SBOY Sco? RPO?
16:0 11 123 1.7
16:1 (n-7) ND® 23 ND
180 49 16 21
18:1 (n-9) 221 331 281
18:2 (n-6) 53.0 26.0 56.1
18:3(n-3) 6.0 21.6 038
20:0 ND ND 04
20:1(n-9) ND 0.6 ND
P/S? 5.2 39 4.86
n-6/n-3° 8.83 120 70.1
Sterols (mg/g) 253 173 6.28
lodine value 130 130 124
Unsaponifiable matters (%) 0.6 0.7 15
SBO: soybean ail
ASCO: sancho oil

9RPO: red pepper seed oil

“the ratio of polyunsaturated fatty acids to saturated fatty acids
9the ratio of linoleic acid to o-linolenic acid

®not detected
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cholesterol) S 4138+ 31F¢l| capsiate T T4 copsacing Fol
A BHFEzHE 2 FAAAE Astads Felsignh a3e
2 012% FHZHES A7 ARRE AHE AF NN 25H
o % copsacing AAUA 2HEAE VU § AS A
oty IFf5 capsacing> FEol wah wskahd, sk a5
% capsaicin 0.06-0.08% F<olut Aol ule} Wslelth(4,34).
2 AFA ARG 579 capsaicin TS 0.032% Fol3d
th Algel] Hrbe aFFAfe] ko] 7.0%YS aEshd A
E% cgpsin T2 0002% FEoloy, EFZHZHE F

e Q8lE Fsdhe A4S B 30 ol#d A= cgpsdicin
o] AAA RS e 2olasle] Ay e ARl
AR AgF8 = F IS Aol

Teble 32 AF7I7HERt AolHdHTE % ATHsE BT
Atk 7F 22 AT Fo bl gllo, Aol A%
2 AbRfate] thE 2R BTk vh Al atfatel
AL A o] WgkeH, tiEha e SR Bk AR
oM el HolHdF e At 71edoly B oW wEkel A
ol 711E=AE B Aelld gelskA] Zalvt

Teble 4= @A v ¥ 99 =& BoF2 ok €%

[e]

%2 28| Z (totd-cholesteral, TC) = FFF-0] YFi-H
o frolsAl wgkom, Axfe T

=7k 2ot glglont, HDL-CITCHE thifrte] &gkom,
Ffrazel frefsiAl Wkt SAAE wee el =%
om, AzfFA e FEE Bk ¥4 HDL-CTC %4
E Bl S dEshs 788 AR

al

B AP R, AR,
}‘\_]__

o

et AAH o= Ho|e] A FH2HE e P ET=
n6n-39)e] zfolol] FA| oEg A0 R Alg €}, o]} HH s},
Lee 5(29)2 F A AolAWe] n6n3v7t PISH(H % 1.2
o] AsME)EY B FULHE T8 AYse £
Y F deS A v Uk
Table 5= PIAAFEEE BAFL Utk MY TCsEe A
ZRESUNFHE>AF/T S02 Wgkon, Axfas IFF
T Alolol] f2l3t zolE BT FYEHE o 2HE (cholesteryl
| TCs=o} vzt 78ke] +7F 2pol& e}
SHo® F7 CEMTCY Wl Fg. 104 Ee bieh 32
o] sbzfrto] EokoH, UlFfwtst AFF3F Aol fISith
FANATEE IFFolA ik

Table 3. Growth parametersand food intakein rats

80 sco RPO?

'(S')t'a‘ body WeIght »1 g1 3679 2206+334 2204+ 3.66
Body weight gain

213+230 195+240  221+120
(g/week)

i )

Food intake? 210+ 0509 196+030° 210+ 0.30°
(g/day)
Liver weight

3114059 327+0083 302+ 0038°
(9/100g BAW)

YMean+ SE. of 7 rats.

IRats were fed cholesterolemic diets (0.12%) containing soybean oil
(SBO), sancho ail (SCO) or red pepper seed oil (RPO) as fat sources
for 4 weeks.

9Vvalues in a line without common superscript letters denote
significant difference (p < 0.05).

“See Table 2 for abbreviations.

Table 4. Concentration of serum lipidsand glucosein rats
SBO SCO RPO?

Total cholesterol

o 810+ 3852 884%7.25% 1042+ 557
'(*n'?g';&f)ho' esterol 5014160  248+168 262+06
g/'(?)'-‘C’TOta"C3) 299+179°  283+150° 254+094°
(ool ais17a 3184158 365+304°
(Gn']‘alcgﬁ 1248241  1190+178 1238+ 275

YMean+ SE. of 7 rats.

Avalues in a line without common superscript letters denote signifi-
cant difference (p < 0.05).

9HDL-C/Total-C: HDL-cholesterol/total-cholesterol

“See Table 2 for abbreviations.

Table 5. Concentration of hepatic lipidsin rats
SBO SCO RPO?

Total cholesteral

40+054"9 66+095 35+ 040°
(mg/g)
Cholesteryl esters 19+060° 45+097 15+03%
(mg/g)
Triacylglyceral b
135+193° 103+ 135% 100+ 090°
(mg/g)

"Mean+ SE. of 7 rats.

AValues in a line without common superscript letters denote significant
difference (p < 0.05).

9See Table 2 for abbreviations.

A9, xS FEARIE Yel, Axfel FH F5H I
AR oA QA QrHE3). Pak F(E)S 23T (Zanthox

ylum pipericum DC)ZHE] #2]gt &% hydroxy-B-sanshool->
B-sanshool ©]v} ysanshoadlell H]3te] in vitro “dolA acyl CoA:
cholesterol agyltransferase-1(ACAT-1) 2 ACAT-20]| th3+ w*& A
slads RS 2 Idi 5372 AxEuiolA hydroxy-
B-sanshool AJ#-S H313h v} gtk mR§-2ollA ACAT-2= VLDL
S TASRs CEY §ALS =dslnz, ACATY Adle 83 =
g SRS AN Zolth(E839). I Al F
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a
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SBO SCO RPO

Fig. 1. Theratio of hepatic cholesteryl ester to total cholesterol
intherats

Mean = S.E. of 7 rats.

ah/alues without common superscript letters denote significant
difference (p < 0.05).

See the Table 2 for abbreviations.
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Table 6. Concentration of serum GOT and GPT activitiesin rats
(Karmen unit)

SBO SCO RPO?
Glutamate-oxal oacetate "
transaminase (GOT) 371+422Y 389+881 282+259
Glutamate pyruvate

) b
transaminase (GPT) 496+ 6672 380+550° 31.0+244
YMean+ SE. of 7 rats.
2abV/alues in a line without common superscript letters denote significant
difference (p < 0.05).
9See Table 2 for abbreviations.

ke F8ARE GEA ATH40). B A
T AR{FES TR vlss o @I HE 5
Y ZHE ol ZH|

[

shake Abzfold 7P =& =S Yellgld oju] BuE
uie} o], a-lindlenic acidell €13 VLDLS] 87} 74T,
VLDLEAd o842 CE= 7ol S3=0o1d ZolH, 4o
2 g7 FH2HES 39X vev #AT Aolth(29,
33, 37). Lee 5(2992 FF A n3 Akl Zotel] wE A4
A ZAEIE n6n-3R7t 5015k W B Akt vp
AUTH B ApdAe] bz B IFF9 n6n-3H= ZH 1.20
7} 701011}

YHE GOT 2 GPT 84S Table 69 e IT GOT &
Aol 27F zole Yo, GPT 84S tFfarth 1524
b kAol Godth o]#d ARz Hol dFEM I5F

5t 7030 7hsAe gle AeE B

AZIth4)). 3HH e S 9 BHoz widEs gEAEol
Mepo] X FY2HEF 0 3

HAQ FdFE Fv L2 HolRx gt Fi+; 261+
165umol/day, AtZ-F; 266+ 222 umoliday, ZLFFAHT

Agdom, Ao TFFAGE UiEfel Hse] 8 2
AHE YSERE ngow, Bxet TR BHE U
Higith ARRE ERET g SHSEE o 2H 2
42 fEaidn. oEe A3t Aolx AN BxAE T
FEAqut 949 22HE $EE dade B 9ee
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0
12

s =
0.12% ZFHZEHE 2ol g AF A tFHE HE=E sl F
A AEFEFTEF, ARl o AdEre] 2d8AE
H7FIAh AR n6in3 A Ake] Bl 8812701 (UIFR2t
ZRAFTEAME 2 Aol7E AT EHSYZHE FEE L
FEAT AFTA T FEE =994, HDL-cholesterol/total-
cholesterol ¥l& FEAH AHwolA Itk @HFIAE &
T e 2ol Hlgte] RS AR TelA Wtk vl 7
FHUEHE FEv AFTHF AFTET AEF AHEATA =
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