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Effect of Dietary Hot Pepper(Capsicum annum) Seed
on Performance and Egg Quality in Layers
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ABSTRACT

The effects of dietary levels and feeding period of Korean hot pepper{Capsicum annum) seed on
the performance and egg quality were investigated. Rhode Island Red layers of 84 wk of age were
fed the experimental diets containing 0.0(Control), 0.5, 1.0, 2.0, and 3.0% of HPS, respectively, in
individual cages during 10 wk of the feeding period. The dietary hot pepper seed significantly (P<
0.05) improved hen-day egg production and daily egg mass, but reduced egg weight(P<0.05).
During the 10 wk of the feeding period, the egg production and daily egg mass improved after 6 or
7 wk of feeding 0.5, 1.0 or 2.0% hot pepper seed diets, When the layers were fed the 3.0% HPS
diet, it only took 1 wk to improve the egg production and daily egg mass. In addition, the birds fed
3.0% hot pepper seed diet showed relatively constant egg weight while those of the Control
increased gradually as the feeding period passed. The dietary hot pepper seed significantly
improved the eggshell thickness, and redness and whole color of egg yolk. The results indicate
that dietary hot pepper seed(=2.0%) may improve the egg production and egg shell thickness,
and increase the redness of egg yolk in layers,
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(Rose$} Vahltich, 1938; Cruickshank, 1941).
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D =24 98 njAt(Byerly, 1975). AHR 2AE
& AR 9588, aud, A, OF FEA R
AR At 5o ol A9 FYE VXA Fon,
A theee) vlF 32, vE 2 vas 18749
EEIX A £ AR F olE 94929 F=d w
g} walgt(Eversonst Souders, 1957: Naber,
1979).

gl Ae 3= (Capsicum annum L.)E 1993
o)) oF 99 ha(FEY, 1996) Aulsten, S 3
2 AvEe 19 199 8~92(FEF)LE 2 8%
& Wd F7kshe Agoln FAu|Fo] F 277HE
olact @4t AAF iFE I} 52.8%, AFH
7} 40.5%, BA7} 6.7% 2 FAEh a5 oL
e AL Aol aA 813HE (capsaicinoids) {1
7 A}o] Al (capsaicin) & dihydrocapsaicine]t}. JA}
olale]l wie W& 1000]8 3PH, dihydrocpasai-
cin 63, nordihydrocapsaicin 11, homocapsaicin 5,
homodihydrocpasaicin 3¢] €A=& WolAt}(Todd
2, 1977). AA}elAs} dihydrocapsaicing] & ¥l
£2, AR 1RE 7:3 283 FF4 ZFAE
1:1.224 dihydrocapsaicin®] Hj&o] ¥o}lr (A4
3t o)A, 1977) ZFA R we b2, 259
Be Mg swe] & carotenoidse] 281, cap-
santhino] 35%2 FFo|n} 2 99| B-carotene 10
%, violaxanthin 10%, cryptoxanthin 6%, capso-
rubin 6%, cryptocapsin 4%7} &8 rk(Nagle,
979). Sl AaHe 230 FHEe kel
A A 83834 carotenoidse] @3 tid E54, A
o a3 Ay 9 B d7e ofF
TR GoiH(AAE], 1990). 234 7189 74 A
Al 2 glsale]l 70%2 53] Eeoen(o)gd %,
1989), Z3=7}2d)= xanthophyll ¥ carotenoids”}
400mg /kg A= FHAH(IAT, 1989).

HAtelal e ALBAHFE AT ATAHHDH
A& L gAY, AlRF 9y T ¥E o
AAtolale] AEAs) wXe e At do
(Kimura$} Lee, 1988). 2l&4te 4%, &%, +4
£ 2 1388 &l (Menge ¥, 1965; Guenter
= 1971), A xanthophyll 5 carotenoidse ¢&
o] g @& w3t (Adams, 1985).
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A3t @zd 2 G dstel njXe MR
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1. AENE % SMES

ZENE AFoA TUsS B3 @2 o
A4 AIA AL A7rste AHg-stATh AdA S
72e AL £44 £ B F EAEA gL AE
ARE 29oA v st o] gtk Ae] A 3l
o (Sturkie, 1976), @3 o2 134 & F9 =
HAE ERERE S 1FH7 EAEA g
B2 B A7daE Z3AE 2U2 J7t - F98=
AdAe 234 FHe FYLE & o83 AL
2 Btk 2FNE Bste Y iRy ES
S8 10.1%, 2994 16.9%, 24 18.6%, 3%
2.9%, 2447t 21.1% e 7HEFALREe] 30.
3%Ach. 28 2FA7IEce BAH(Cuo)
m) 2] 2B (Crao) 0] I3 FHEE, FEAH(Ciso)
13.7%, 1158 Q4H(Cie) 0.3%, 2EolA4H(Cis:o)
2.5%, £dQAH(C.1) 10.5%, 28] BEAHCis:2)
gHapo] 70%2M 593 ErH(oldd %, 1989). &
H 337180 xanthopyll g0l 440 mg /kg
0|3 #& Mg Y& anthocycanin® F-H3ka Sl
o

B A0 AH-E A e AF FaldA el
g ool A {48 Ao o] 8% Ao, B
AGS A9 45HE 7 4eA (Rhode Island
Red#l %) eltt.,

2. AlEAE A AEHAEA

E A4 A8 48AEE 23471 0.0%(0=
), 0.5%, 1.0%, 2.0% % 3.0% =5 vget
Roz, wigAHEE: Table 19] vhehlgict. o=
Qe FYEFFd QUG AHSI L, 9yAY
o2& giFua slseidg AMsth AR
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Table 1. Composition of the basal diet

Ingredients %
Yellow corn 54.5
Rye 8.0
Defatted rice bran 1.5
Canola meal 6.0
Soybean meal 17.9
Limestone(20 mesh) 8.8
Calcium phosphate 0.9
Sodium chloride 0.3
Calcium sulfate monohydrate 0.1
Molasses 1.5
Vitamin mixture! 0.2
Mineral mixture? 0.2
Total 100.00

Vitamin mixture contains followings per kg: vit, A,
11,000,000 IU ; vit. Ds, 2,000,000 IU ; vit, Ks, 1,000
mg ; riboflavin, 6,000mg : pyridoxine, 15,000mg ;
cyanocobalamin, 20,000 ug: Ca-pantothenate 10,
000mg ; folic acid 200mg.

2Mineral mixture contains followings per kg: Mn,
80,000mg ; Zn, 60,000mg ; Cu, 25,000mg ; I. 1,500
mg ; Se, 300mg.
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YEAE B42h2 Table 29 Vel it}
A8 538 dPEAEq oz AAsH, ARG

TE DR R quhEsto] 32474 57 Al 160
9] AgAE FAAE 499 A & 4
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Table 2. Chemical composition of experimental diets

F 717+ 1077224, EMNE Aad £
2EH HFH7170] A5 piNEe AT BaA
i pi= 0

3. Alekae]

AYAE 19959 9¥ 299 %€ 10¥ 12YU71R) oy
A9, 108 13Y%E 129 21971 & 1057 A Y
S AABAH( A7 = A2 715 ] HolsR). Al
£ 8 32](06:00, 10:00, 14:30) FA8tsL, Fo
71 AFRE 17:000] €22 312 HFQic} AlgdF
< AR RIgoy RE H @ Ut sF &
130g9] AR E 4 HFAd=E A UER
A B G ARR0] AT ¢ Ahen, AT
< B 1TAIZe 2 AU, 71E YRt AlekaE
£ 9ols3 A 83

4, A4bd Al 9 B4

AEEL vld 14:000] AlRL A AL
o 9%, N F& §E F AAFE AR FFE Y
& zr(hen-day egg production) & & 3¢t} d&e
FE 3" Al HFFA oly, AddF(egg
mass) & W dIEE 35-& FI golth. dzEA
T Y% dB3g SHFE g 7R A
2ol A 24717k W) - AZ3}) FAE micrometer
2, 233 3393 4317 (Model No. 600-IV
Yasuda Seiki Seisakusho, Japan)& L(%%), a
(A=), b(FHx)E 24 238,

Dietary hot pepper seed(%)

Composition 0.0t 0.5 1.0 2.0 30  SEM(n=3)
cevessennens @G tiiinininies

Moisture 10.6 11.9 12.0 11.6 12.3 0.05

Crude protein 16.0 16.7 15.7 16.4 16.6 0.38

Ether extract 2.1 2.5 2.2 2.2 2.2 0.04

Crude ash 11.7 13.8 14.3 12.4 12.4 0.53

Crude fiber 5.1 4.9 4.8 5.3 5.0 0.07

Ca 2.8 24 2.6 2.4 2.7 0.01

P 0.6 0.6 0.6 0.6 0.5 0.001

1Basal(Control) diet
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AlRe] guzrAEL AOAC (1980)Hes, Ca @
Fe AAEFTF=A (AOAC, 1980) 28] P §%F
& ERFEAZ 420nme] FHEE 48t A}
AH(AOAC, 1980).

5. 71Xz
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AY71Z Tl 2FA F7IeES F971700] H&
A9 gl X 9P Table 39 Yehlisie.
ZER F717k0] g vAE YL BY, o
ZTARE FAT A ¥EA 0.5% IFHAEE

&R, FeS 1 AR LFN7E A A B G vide 9F

24 2% F1E, 1.0% 2 2.0% ZFAARANAME 6
Z FrE, 283 3.0% IEAANRANE 4E A7
7+ E3l9 493 (P<0.05) E& AAe-g vt
it

APARS 105774¢) B g dRFARE 7
e we 41.8%¢) BlsIA FH H7IALENA
44.6~50.0%= Fro8kA XL, LFH 3.0% A7t
AtEE 989 E | ZFER FVRAIE FoA H
ERH(P<0.05).

Table 49 3134 Fr4ESEo] Y ue 9
g2 woln ok, ¥ Hstet A GES =T
ARE FAsE AR fospl FAYAL, 2:H
0.5, 1.0 ¥ 2.0% A8 M e FANAE AF] IR
2, ZFH 3.0% AHEE F95H 49 10577308
Eslo] Ao YT ¢EE Bk 10577k B
& gzALR vEA IFHAIRE FA3E f9
A FP AL, ZFEH 2.0% D 3.0% ALEA ) gt
o] 0.5 2 1.0% ARt} §93A(P<0.05) FARA

Table 3. Effect of dietary hot pepper seed on egg production in 84 wk old layer during 10-wk feeding

period
Feeding Dietary hot pepper seed(%3)
period (wk) 0.0 0.5 1.0 2.0 3.0 Average
1 50.3-B 51.648 50.08 46.9¢ 52,74 50.4%
2 49.58 50.948 52.348 51.648 54.3% 51.7*
3 43.08 50.8* 44 5B 45.34 50.4% 46.8%4
4 45.38 53.94 43.0¢ 42.6¢ 52,34 47.44
5 43.4¢ 47.38 45,78 46,18 56.24 47.7%4
6 47.38 50.4* 47,748 49,248 52.34 49.4%®
7 38.7¢ 46.18 39.1¢ 46.9a8 55.24 45.2¢
8 37.1¢ 45.78 47.84 50.4% 49.64 46,1¢
9 32.8° 41.88 42,28 46,14 40.28 40.6°
10 30.2¢ 37.14 34.08 35,548 36.348 34.6f
Average 41.8° 47.68 44.6° 46.18¢ 50.04
Item df Values Item df P values
SEM 200 0.52 Diet 4 0.0001
LSD(diet) 150 2.07(P<0.05) Period 9 0.0001
LSD(period) 150 2.93(P<0.05) Diet X Period 36 0.007

Values are means of 4 replicates,

*f Means within a column without common supescripts differ significantly (P <0.05).

AD Means within s row wothout copmmon superscripts differ significantly (P <0.05).
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Table 4. Effect of dietary hot pepper seed on egg weight in 84 wk old layer during 10-wk of feeding

period
Feeding Dietary hot pepper seed(%)
period (wk) 0.0 0.5 1.0 2.0 3.0 Average
1 66,218 64.4¢ 66.28 66.28 69.84 66.6°
2 66.75¢ 66.1¢ 65.5° 67.18 67.94 66.74¢
3 68.54 67.38 66.4¢ 67.7° 66.4¢ 67.3¢%
4 67.44 66.48 65.9¢ 66.48 67.94 66.8%
5 69.94 66.8° 65.9° 67.68 66.7¢ 67.4°4
6 69.74 67.3° 67.3° 68.6° 67.2¢ 68.0°*
7 71.34 67.9% 66.8¢ 67.78 67.58 68.22
8 69.94 66.9° 66.9° 68.1¢ 68.88 68.1%°
9 70.6* 68.18B 68.08 68.5° 68.65 68,7¢
10 69.8% 68.0%¢ 68.285¢ 68.6° 67.6¢ 68.5°
Average 69.04 66.9¢ 66.7¢ 67.78 67.8°
Item df Values Item df P values
SEM 200 0.12 Diet 4 0.0001
LSD(diet) 150 0.55(P<0.05) Period 9 0.0001
LSD(period) 150 0.78(P<0.05) Diet x Period 36 0.0002

1Values are means of 4 replicates.
aeor Ad Gee Table 3.

o}
Al2F Z3H Aotgo] Aud P v %S
Table 50 Jellith N2 PALRE Fo§ Zel v
A 0.5% R 2.0% ZFEAAEE 59 65 FFE,
1.0% LFAAZAME 75 FHEH, 223 3.0% 3L
ZHAEE Fishd 4717+ T3k foJaAl(P<
0.05) ¥ AFYFE Yt 434 1077
o HF AVJAFL, thRALES] 28.8g0 HIHA 3
# 0.5, 2.0 © 3.0% ALEAA 31.1~33.922.2 &9
&A1 (P<0.05) AR, 2FH 3.0% AtEF7 I
Z4 7R oM M R (P<0.05), 3L
A 1.0% AEdME Boke AFE BA

E AYoA AlRS ZFHA & e AL FS
Egou, AT v e LFHA G A
AT AL F YA B ra¥E(1969)S 2
ZMut 0, 3, 6 2 9%E FHT ALRE 1087 394
AL 2 T YA sk & AFME
105370 AR A7|17ke] AYE e, dgARE
S F23A gL 2FHA AAE Hrlete] ke

3} #ra(1969) 9 AYx APAE 2 A¥7N7]
geiA A gt 2=

AQAE F9717ke] A vl J§E BH,
iz vlsiA 234 0.5 1.0 © 2.0% A15E F
3 FAME FAF 65 v AR 2L L
2R 3.0% ARE FA% FoME 39 AFNEH ¥
& e AEAFS 1ok APAE T AP
A T M ol T g9 Aole ATFE EE 4
FLAFo| FIFe vlAe AR FFo] BE Ro] o}
dyt AzbEok, 28y 0.5, 1.0 ¥ 2.0%9] 2FAE
F4§ FoNE 2 E37t At o2 28 ve
VA oty 2 ol f-8 & 47t itk AN E F9
a3 gutg o dFo] HojA 2 Y4dL ¢+ 8l
Aok, YurH o2 A@-go] I/ dF L wolxing
(Peason, 1989). o] H& Yyt3doz JAAFE 5
7rsiaet. Add o} FUkske A& 2FH Faata
B o3 g Aol Futdthe g ond
o} a2y Adbes) ddd e St 234 F9
ol A o] 28-3R ddiMe dFHA Fdt
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Table 5. Effect of dietary hot pepper seed on daily egg mass in 84 wk old layer during 10-wk of feeding
period
Feeding Dietary hot pepper seed(%)
period{wk) 0.0 0.5 1.0 2.0 3.0 Average

1 33.648 33.28 33.18 31.0° 36.84 33.5%®

2 32.9¢ 33.38¢ 34.58 34.68 36.94 34.42

3 29.4% 34,24 29.58 30.68 33.5% 3l.4°

4 30.5¢ 35.78 30.8¢ 28.3° 35.54 32.2%

5 30.38 31.68 30.18 31.28 37.54 32.1%

6 32.98 33.948 32.18 33.78 35.24 33.6%

7 27.6° 31.28 26.1°¢ 31.78 37.24 30.8°

8 26.1% 30.6° 32.0° 34,48 34.14 31.4%

9 23.3¢ 28.48 28.88 31.5% 27.68 27.9°

10 21.0° 25.14 23.1B 24.5°8 24.68 23.7¢

Average 28.8¢ 31.98 30.0¢0 31.18 33.94

Item df Values Item df P values
SEM 200 0.34 Diet 4 0.0001
LSD(diet) 150 1.41(P<0.05) Period 9 0.0001
LSD(period) 150 2.00(P<0.05) Diet X Period 36 0.02

Values are means of 4 replicates,
aeor Ad Gee Table 3.

FEH] FE JALIAF, FAEH|Y HIEsIR
H 5 AZExo|EF T P 5 At 9@
QAL w37 dside o Be 477 g9ed A
22w},

AFHN ol 239 wid 5he UE YAtolale] g
5, )AL 48 A= g (Kawada F, 19-
86)°] A YAFLL FAo)M 9 FiEEolyle] B
vl glajA wA§cH(Watanabe ¥, 1987). FJA}e]
AL gt BHlE 22313 Fo A5LEE A3
. (Schalez-Delrieu, 1985), A¥&4& JA&T}H(Ki-
muras} Lee, 1988). o|2)g R g I &y 13
A A7MIEE FH3E 7)0) FRE FAlelald) ¢
A Al Fold B Fo) ERHo] A A
TAFE PN JASAE BEa, a2 2 4
FolMe sl o 13089 A1RE F9dgen, Z
Fo] A Fo| 71ZEA QoA ALEAHF Aol B}
3ttt olo vEiA K 3.0% AR e 4Y
AR A7) g2 5L ANEE Bd 9
R AL 2349 FiE F83 F FAlelde

o3 YPFL o7 Y 2EHL F& o= FE 2
g F AUt AL grEa JeAE BE.

H £ A4 92 2 93FF e FoAlgd] #
Alglo] AAdhgo] AFsAt. ole AFAAZ ARA
ALRA 9 87) 29 At whe} A AL Y 2R
oA A Ao YA FPATF] 7 2EH
£ o2 Hztdct. oju e AAFLI X A
FEAoBZ oA AAV} IYATE Wtrhe
A7 €oh. wEkA dAF oz YA vHE g
e AFH 2.0% o1 TRE ANMRE A
etz & 4 ok 238y 0.5%~2.0%7t 5=
o= 717k Agele AUt Qlvke AL & A
43L& Jer 2 Qiok.

.43

AFAART GGEA o W)X E PP Table 66l
YEP AT 84FH e 895H A 249 JFA
©, 2534 1.0, 2.0 ¥ 3.0% At2AA R2TALEE
T R vsA FoAZ g 717k BAglel e
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Table 6. Effect of dietary hot pepper seed on egg shell thickness in 84 wk old layer during 10-wk feed-

ing period!

Feeding Dietary hot pepper seed(%)
period (wk) 0.0 0.5 1.0 2.0 3.0
1 0.365 0.391 0.399 0.384 0.379
2 0.370 0.385 0.387 0.380 0.399
3 0.387 0.391 0.389 0.390 0.399
4 0.387 0.345 0.403 0.388 0.382
5 0.361 0.360 0.403 0.386 0.390
6 0.362 0.375 0.378 0.380 0.371
Average 0.372°¢ 0.3745¢ 0.393* 0.38448 0.38748
+SD{n="6) +0.0122 +0.0185 +0.0101 +0.00419 +0.0111

The egg shell thickness and yolk color was measured weekly 6 times at 84, 85, 86, 87, 88 and 89 wk of age dur-

ing 10 wk of experimental period.

4B Means within a row without a common supescript differ significantly (P <0.05).

& Bolal o FHER Foyo] AEHA %
o}, a2y E37|2ke] F G Ale R PAIRE
FA% Ao vlsA 234 1.0, 2.0 € 3.0% AlEE
Fosha f-2lsiA (P<0.05) FANRT

AlRF ZFA7} d&e A izl nXe dgE
Table 79l 2}3tAch. AAE(AE) o2 A8F 2F
A7t ool wht dge] Nide] AsiRon], n%
# 2.0 € 3.0% FTFHALEE Foishd e wsiy
FosiA AsA k. W= (lightness) ¥ FA % (yel-
lowness) & ALREF X4 FFTte] #A 7 YA
asttt. 23y A (redness) € ALR F ZHEH

ol whet A R 3iA AR

A ANALEE fo8 QZFAE £4A 5
At @zt Zgo) sk Y22 (Diekert F,
1988) Atg% el D, T4, Q) 5 9Y4L 49
(Hurwitz, 1987) o]\t WA AlF & 2E# 2 a9
(Spackman, 1987)¢] 9¥& etk 23H ) T
2 AAteldl, ZAEY, HerlzE, YR BE 8
4t FollA oE Qo] 7HFe 3 e 9%
& X ex) & dFdre 49T £7F (i

8 da AAF FAE 2 AAFHA gL 2F
A gFo] gotyl wiel At Al i 2

Table 7. Effect of dietary hot pepper seed on the egg yolk color

Egg yolk Dietary hot pepper seed(%)
color? 0.0 0.5 1.0 2.0 3.0
AE 46.4 + 0,373 46.9 + 1.5248 46.9 +1.1648 47.5+ 0,714 48,3+ 1,224
L value 54.4 + (.78 54.0 + 1.40 53.8+1.20 53.1 +£1.06 52.1+1.45
a value 4,0 +0.44° 3.9+0.85° 4,5+ 0,93¢ 6.2 +0.378 7.9+ 1.20*
b value 31.0£1.20 31.5+1.16 31.2+1.16 31.1 +£0.61 30.7 £ 0.96

1Values are means of 6 replication + SD,

2The egg yolk color was determined weekly 6 times at 84, 85, 86, 87, 88 and 89 wk of age during experimental
period.
L vaue means lightness, a value is redness, b value is yellowness and AE is a whole color change,

A€ Means within a row without common supescripts differ significantly (P <0.05).
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Aed, WeylEd, Bx P4E § FIRE =R
£ &8 Fol 13l I32d}H(Belyaving Maran-
gos, 1989). B A7 ALEF IFH FFo] Fobd
o] Wz} Ft2H ol e Fat G Fage] Yot
Ate A& e Yok

ol ol AFEH FHAEANA ehg, AT
%, G EA R d3age] AAHN ot o Ade
B Aol PR F9E #71 ek FH
7} R E Fole AYe s 8497 M 2
24 Z9] ojd o] AL, AU, A ¢
wapa el /A Fag XX 2ANE Fart
S Ao}, B A9 847 2] @AM AAHA
o1}, 40~605-39) BAtol ®E HAME AlEF
Ao G318 1Y vt vk A4y, =
& 254 0.5%9 2.0% Atol2l A rge] wart A
Qe P A whgo] dEAE qA AEESjoF &
Aot}

el A5 FHEW 84FH Y ABA NN MRS
IFH 2.0% °1% FAA e, ARLF, G
2 FFAFE A A ATt

)

APA AEF LEA7E A 2GR vxe
gL 2AE] Y8, 23K 0.0%(H=T), 0.
5%, 1.0%, 2.0% 2 3.0% /3 A2 8457 4
@7 (Rhode Island Red A%E)el 10577 Fo8ld
Ak, 3 2 AR Fe vid, 283 R 9
GG dFE AT AlEE IFAE e
3 AFAFE G EQdo} UL Kol 7}
WA AP <0.05). AHegs FFYFe THH
0.5%, 1.0% 2 2.0% AtREAM FAMA 65F £
75 Fol &) vEA 5L g Yeiiend, 3.
0% XFEAANZE Fo51 49 A7) A #
FA ¥ F%E YA A2 PAEE Fo3id
FHo] AREHUA dFo] A FAYNAY, 234
3.0% A=t FH 9 Az ©E ¢3e HalE FA
stich. deAe £H Y Ao wE Rt 9%
o] glont, EH F/MIEE Folsid fsiA
FAAAG. AlRF 234 FFo] goldd wal A

A=A M3z ANee Fo4s AN A 24

£ ZFA 2.0% o3 A7MEe AdAY Yot

BEAE AN, dF 435 A =g T/

I ke A& e

(A1 : 2FH, AFE, T, BF AN E, &
a4)
elgEd
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