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Effects of Dietary Yellow Clay on Growth Performance and Body Composition in Broeiler Chicks

C. J. Yang"', J. 1 Oh, Y. J. Choi', C. B. Kin?, S. T. Mun’® and S. G. Han*

IDepartment of Animal Resource & Science, Sunchon National University
*Department of Science Education, Sunchon National University
3Department of Agriculture Education, Sunchon National University
‘Hwangto Life Health Co.

ABSTRACT This experiment was conducted to evaluate the effects of dietary Hwangto on growth performance and body
composition in broiler chicks. A total of 216 one-day old "Ross" broilers were assigned to 6 treatments in a completely
randomized design. The six dietary treatments were control no Hwangto added and diets containing 0.5, 1.0, 2.0, 4.0 and 8.0%
of Hwangto supplementation. The weight gain of broilers tended to reduce with increasing level of Hwangto. However, there
were no significant differences in feed intake and feed conversion ratio of broilers fed control and diets containing different
level of Hwangto supplementation (P>0.05). There were no significant differences in TBA value of meat from broilers fed
control and Hwangto supplemented diets (P>0.03). The meat cholesterol content was significantly lower in Hwangto treatment
than of the control (P<0.05). NH;3 concentration in feces was reduced in all Hwangto treatments (P<0.05). The Mg and Mn
concentrations of meat were significantly higher in 8.0% Hwangto treatment than that of the control (P<0.05). The large
intestine weight was significantly reduced in 2.0, 4.0 and 8.0% treatments (P<0.05).

(Key words : broiler, Hwangto, weigt gain, TBA, cholesterol, NHz)
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3) A" AlE W Al AA

B -l AL2-3 Al uiRE S F %A FHeFS Table 1
o UrE‘rH‘ Atk E— Iﬂ‘oﬂ AR BEE YA T4 B
FEZAA AAT F 80T o]3telA
297t LJ%}O% yHM—é— ]88t 400 mesh ©|3tZ 3
sl Alg H7RAZ AMEERoH, B HE $MEE Ta-
ble 2¢]] YER} T} i27E 7|2 AFRE 31 2 AT
W uig v 4AFSA Hriske] wigslEc). Table 1

Table 1. Formula and chemical composition of the experimental

diets (%)

Ingredients Starter Finisher
Com 47.00 50.00
Wheat 14.00 13.00
Soybean meal 23.00 20.00
Fish meal 1.50 1.50
Corn gluten 4.00 4.00
Soybean oil 2.50 3.00
Animal fats 3.00 3.50
Salt 0.20 0.20
Tricalcium phosphate 1.90 1.70
Limestone 0.50 0.60
Vit-Min. premix” 2.40 2.50

Chemical compositionz)

ME (kal’kg) 3,000 3,070

Crude protein (%) 19.50 19.00
Crude fat (%) 4.00 4.50
Crude ash (%) 8.00 8.00
Crude fiber (%) 6.00 6.00
Methionine (%) 0.79 0.70
Ca (%) 0.80 0.75
P (%) 0.54 0.52

D Vit-min. mix. provided following nutrients per kg of diet : Vi-

tamin A, 9,000,000 IU; Vitamin Ds, 2,100,000 [U; Vitamin E,
15,000 IU; Vitamin K, 2,000 mg; Vitamin B;, 1,500 mg ;Vita-
min B,, 4,000 mg; Vitamin Bg, 3,000 mg; Vitamin By, 15 mg,;
Pan-Acid-Ca, 8500 mg; Niacin, 20,000 mg; Biotin, 110 mg; Folic-
Acid, 600 mg; Co, 300 mg; Cu, 3,500 mg; Mn, 55,000 mg; Zn,
40,000 mg; I, 600 mg; Se, 130 mg.

Y Calculated values.
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Table 2. Chemical composition of the experimental Hwangto

Ingredients (%)
Si0o; 67.16
AL O, 14.75
Fe,0; 5.74
TiO, 1.11
MnO 0.04
Ca0 0.11
MgO 0.78
Na,O 0.48
K0 1.58
P05 0.06
H,O 1.70
H,0' 6.49
Total 100.00

9] starterv= Al A7 (1~35)0)] F% o, finishers
AE 371d4~6)0 FAHMAUE AEANEE AT 8
E W% 22 27 0.5%, 1.0%, 2.0%, 4.0% 2 8.0% +5
o2 FHriste] AzHUTT

4) HAlg

HArEg wlY stetelgon 13 g9z AelPEe 7]
ssgom, IAEE AR A FEE FAAFE o]
W g Lo,

5) HE=M &H

AE AR Fr AT A ATl B AT 7hE
G2 A7 658 Azl 2R NE sl AP 3
3, 8% A F u3ZE AARs BAl Aol et 7l
1719 FAE 1:119] HE&R 747 AZEsle] E47|(HANIL
HMF1000a, KOREA)Z £33t g B4 N8R 3t &
B, 2ud, A 9 2352 AOAC(1995) Hhe] m

o ez

6) duE 53

2M phosphoric acid®} 20% trichloroacetic acidS £%3
o} 50 mLoll ¥4 A8 20 g& 43, &3 EFPE| AT &
Zele 40 mL SRR FM3kn 5o FEsstn 1
2 50 mLE Whatman No. 1 o942 ojn}a} ke, of 7ol

-

5 mLE Al F2=2 £7)3 2-thiobarbituric acid(5 mM) 5

& AR 2 EFES A 15A3E<t AU
22 §A31 ) Vis-Spectrophotometer (Model 20D, Mil-
ton Roy, USA)S ©]-8-8} spectronic —20D" 2 & 530 nmo]]
A EF=E 235 tH(Vemon 5, 1970).

7) =A| Cholesterol &2f 24

Aol 1719 stEarle] FAE 119 HE&2 BT
ARE 1 g¥E F3l B4 AH&3tTh King 5(1998)
o} Wilo] wal Algel] WE XF 54 (5 e-cholesttane) S
718k &, 50% KOH(5=89%) 5 mLe} 22 mL2] ethanol-
g3, 23ColA 6417t BRF HSAIA WhE FESCh o] F
%58 gas chromatograph (DS 6200, Donam, Korea) 2 ¢
71 260°C, 7Z7] 280T, L& 220T/3 min ZA A EAIS}
e, ZAH(Forte GC Capillary Column, AUSTRALIA)S]
length 30m, LD. 0.32 mm, film 1.0 ume]%ith

8) gtzL{o} 7iA gzl M

Al F8 344 7 b EE B8 15 kg 39k o=
FASA ZetrEEo| U BS A2 HEAFEA 0
13, 25, 35 2 4FA 9l 7h2 £37)(Gastec GV- 1008,
Japan)Z o]-&-5te] iR BN E 742 1831 7 £
& T HAA T Yehd FXE 2ARIS

9) 271 et 24

Atomic Absorption Spectrophotometer (AA-6200, KOREA)
2 2k A8 &A= AR 10 g FEF crucibleo]]
F3taL 100TAA A2 F 600TlA 3o B wfj7hx]
B|gA7) 3 g F G4 20 mL 7heted b A &
8171 ¥ Whatman No.6 &]3}A] & o]-§-3le] =& 32}
F2 oFslo] 50 mLE AJRHCZ STt AlwE n
FE89(1,000 ppm) & S|4kl FHEE A3}
FHoz sm vje) Az ARIAE ZHI
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1) A4 24

EE HolHe FEE AN, AT Bagkel &
T oate] A& SAS B, F WA ¥ Duncan®] thE
09 HY 52 AAEAT(SAS, 1995).

IR

o o pF

SHZ, AR MFE U AR 272

FE 7 w2 653 Atk AR AR SAF, AR
AAE 9 AR 8782 Table 3o veht ik A 7]3E A
G AT SAFL FE 05% 7ok 1,993 go g M &
A vebston, $E 8.0% H7H7F 1,851 g2 2 7P} W
FA 2 F2HE HGtHP<0.05). AR AH L IE 0.5%
A7FelA 3432 go 2 7Y XA BAAR] oAt
AATH(P>0.05). AlR 87§ 2T 1712 7F &
stomn, IE 8.0% H7F7} 1.852 71 =kA 9 EA A QL
Frolzks glATHP>0.05). o]A 7 FES HE FES zeolite,
bentonite 2 kaolinite S& 7}, 7} 2% A9 S A4
S AL, AP &2 A EHt sivke &3 2002)9]
Hue fARgE ABRGAR AR BgdM e IHES B S
Ak WE3](1999) 2 &84 5(1998)9] HE FE A7}
7t 715 s X1 848 4 dvke Bael fARE
I4E HAYrh

2. HAte
ARS A2 Bote] HAMS-S Table 40 Vel otk 2
A zTollA 2ute]e] HAE el $E 0.5% A7t

o] HAWZF vebg s BE 8.0% H ol 1nkele HAL
ettt dAdez $E HrHE HAR S tiRT
HIgjA 3R] @ Aes 2 Aot

3. =4
FES] HIl & §A49 A2 vX e d&e A9
3171 {8t 7 thel e H% g A s
Table 59} 2o} Yel ok +7 FFHE FE 0.5% A7+
oA 74.98%= 71 ESton, BE 1.0% A7 TE 74.26%
2 7P wtout BAAR FelAE BolA| gkt (P>0.05).
ZomA e e 1.0% H7FTA 21.84%2.2 7R
Egton, BE 0.5% JA77E 21.37%2 7P wgou B
AR FeAHE HolA| &Uct(P>0.05). 2A% dHL O
ZFA 247%°0.2 718 wSkow, BE 8.0% H7F-ollA
143%0 2 714 gekot §o)ae Holx| 9ht}(P>0.05).

Table 4. Effect of dietary Hwangto on death rate of broiler

Treat- Hwangto (%)
ment  Control Total
Weeks 05 10 20 40 80

1 - _ _ - - - _

2 2 1 - - - - 3

3 T L B

4 _ - - - - - -

5 - _ - - - - _

6 _ - - - - _ -
Total 3 1 - - - 1 5

Zo] 1nke)e] HAE UEldeh 335 glETelA 16t Death rate(%) 83 278 0 0 0 278 232
Table 3. Effect of dietary Hwangto on growth performance of broiler
Treatments Hwangto (%)

Traits Contrel 0.5 1.0 2.0 4.0 8.0

All period
Intial weight (g) 45+ 0.11 45+ 0.11 45+ 0.15 45+ 0.13 45+ 0.13 45+ 0.13
Final weight (g) 1,991£115.50 2,038+86.17 1,981+ 77.22 1,990+ 59.53 1,982+ 55.55 1,896+ 79.25
Weight gain (g) 1,946+111.54° 1,993+86.09° 1,936+ 77.18° 1,945+ 59.61° 1,937+ 5557 1,851+ 79.33°
Feed intake (g) 3,319+116.39 343248067  3,333:167.97  3,375+12548 3,421£100.60 3,425+162.06
FCR(Feed/Gain) 171+ 0.05 1.72+ 0.08 172+ 0.03 173+ 0.03 177+ 0.05 1.85+ 0.07

*® Mean in the same raw not sharing the same superscripts are different (P<0.05).
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Z3] 8 e FE 8.0% A7l 1.69%2 7 Egko
W, FE 0.5% J7HA 121%=2 7P wgtont $AF
Fof2HE BolA] giSithH(P>0.05). oleidt A= HE FE
F47t 253 A B4 feElg IS Frhe B (Ko-
var 5, 1990; 4 =, 2000) 2 SA A kaolin H7VE
3% M2A) 9&E vAe 2 (Qusterhout, 1970)9}
A A9E Hel Hooh

4. A dmE £F

g A7l & =4 A= (TBA) 32 23387 S8
7S A% A= Table 69 Ve Slth 4189 4
AEE FE 1.0% 771 174 #mol/100 go 2 7P B4
Eldon, 38 2.0% F7FE7F 1.69 £mol/100g0 2 714 LA
yehtout BAAEQI foake fIATHP>0.05). 1573ke] 4
HEE 277} 3.95 mol/100g0 2 71 Egkon, JE 4.0%

A7) 3.54 pmol/100g0 2 71 2SkeH(P>0.05). 25:319]
2l Q27 7.91 pmol/100g0 2 7178 =9toH, BE 8.0
% H7F77}F 1.57 pmol/100g2 2 718 @ghth(P>0.05). 353}
o] AATE FE 1.0% A7F77}F11.92 pmol/100g0. 8 714 =
grown, BE 2.0% F7H7} 10.65 2mol/100g0.Z 71 sk
o} BAARI Fefxrt glATHP>0.05). o]k Zo| FEQ

L FF H/M "ol A Ert BelA = AR =4
W AHE g AR Qg ZRIA] ol FEY AHEHE o
AR AE 3 AR £ Al 15 o= %tk

5. =& Cholesterol &2t
e & 7)o n}& A cholesterol ¥-g FA38l 47}
Table 73 2gkt) tZFo)A 76.86 mg/gl 2 71 &2
2212 BT, 3E 4.0% A7 70.16 mgge s 7}
2 FXE B BAAQ FYAE BATHP<0.05). i)

T

lo

Table 5. Effect of dietary Hwangto on the carcass composition of broiler (%)

Treatments Hwangto (%)
. Control
Traits 0.5 1.0 2.0 4.0 8.0
Moisture 74.42+1.41 74.98+0.72 74.26+1.53 74.49+1.53 74.66+0.38 74.33+0.55
Crude protein 21.68+0.32 21.37+0.64 22.294+0.92 21.68+0.81 21.72+097 21.6240.18
Crude fat 2.4740.83 2.23+0.13 1.95+0.97 1.68+0.87 1.4440.09 1.43+0.45
Crude ash 1.25+0.04 1.21+0.03 1.22+0.01 1.28+0.42 1.30+0.11 1.69+0.41

Table 6. Effect of dietary Hwangto on meat TBA in broiler

(#mol/100 g)

Treatments Hwangto (%)
Control Average

Weeks 0.5 1.0 2.0 4.0 8.0

Fresh 1.71+0.34 1.72+0.34 1.74+0.35 1.69+0.31 1.71+0.35 1.73+0.35 1.72

1 weeks 3.95:041 3.62+0.66 3.6840.18 3.7240.62 3.54+0.44 3.7440.34 3.71

2 weeks 7.91+0.69 7.72+1.24 7.78+0.87 7.74+1.01 7.6940.94 7.5740.98 7.74

3 weeks 11.49+1.44 11.1140.93 11.9242.02 10.65+1.37 11.26+1.23 11.72+1.85 11.36

Average 6.27 6.04 6.28 595 6.05 6.19 6.13
Table 7. Effect of dietary Hwangto on meat cholesterol in broiler (mg/g)

Treatments Hwangto (%)
. Control

Traits 0.5 1.0 2.0 4.0 8.0

Cholesterol 76.86+1.67° 76.32+0.49% 73.41£2.86™ 73.24+2.15% 70.16+2.91° 71.29+0.92%

*¢ Mean with different superscripts within the same raw are significantly different (P<0.05).
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6. 2D L{O} TtA Ehdzt

FES] At 2 KA st NhLE 333 A=
Table 8¢] Jeh} gich 0Fxlols 271 18.33 ppmo &
Vg we FXE BY3, FE 40% H7HA 4.00 ppme
2 7P e X8 B BAHQ felakE B HP<0.05).
13310l = th2TtoA] 10.00 ppmO 2 7H E& £ 8 B
A, FE 1.0%, FE 2.0% A7F77F 2.33 ppmoZ 7
FAE B BAHQ frojaks BATHP<0.05). 25319
h2TolA 1033 ppme.2 71 £ FAE B, &
1.0% FH7FolA 533 ppmeZ 7P sekeh(P<0.05). 3

frt e o

g BEQ Jof &F

Faboll e 2771 17.67 ppme 2 714 E9kon, ZE 1.0
% H7F77F 3.00 ppm e 2 7HF FATHP<0.05). 452}l =
2771 1633 ppmo 2 71 B8 X8 HYy, FE 1.0
% 7177k 2.33 ppmo.2 7Y W £ E B FAARI
foAE HAtH(P<0.05). AXA o2 FEZ Hr3) A
T7F zT R 9 JEith ojof 2 3= FEE F
Eol A9 S W 5 AulddA 3l Aol & g Al
Fo] F3& Eolx, f8 7kaE FA3%the B (Martin,

1994; Newman, 1994; Hanson &, 1985)9} U *|gF Ao|th

7. ZA F71E 24

e A7kl e SAU) F7)4 S Table 99 Lheh

Table 8. Effect of Hwangto on NH; concentrations in feces of broiler (ppm)
reatments Hwangto (%)
Control Average
Weeks 05 1.0 2.0 4.0 8.0
0 18.33+0.58° 11.67+1.53° 5.33+1.15% 5.00+1.00% 4.0042.65° 8.00+ 3.46° 8.72+5.46
1 10.00+£5.00° 5.67+0.58°  2.33+0.58 233058 5.00£2.00° 5.67+ 2.08" 5.1742.83
2 10.33+1.55" 7.00:£1.00° 5.330.58" 5.67£0.58" 6.00£2.65 6.33+ 2.52° 6.78+1.83
3 17.67£7.51* 10.67+4.04°  3.00+1.73° 4.33+0.58" 5.33+4.04° 10.33£10.41% 8.56£5.47
4 16.33+2.89* 767:4.62° 2331252 3.67+0.58° 6.00£5.29° 8.33+ 9.45® 7.39£4.95
Average 14.5344.05° 8.53+2.53" 3.67+1.55° 4.20+1.28° 5.27+1.83% 7.73+ 1.83% 7.32+4.02
" Mean with different superscripts within the same raw are significantly different (P<0.05).
Table 9. Effect of dietary Hwangto on mineral content of broiler meat
. Treatments Control Hwangto (%)
Traits 0.5 1.0 2.0 4.0 8.0
Ca (mg/kg) 129.63+10.76 121.24+5.49 128.08+19.77 117.58+4.73 115.8145.69 131.904+3.37
Fe (mgkg) 12,51+ 3.27 11.5440.25 11.79+ 0.78 13.90+4.06 9.79+0.75 11.810.39
Mn (mgkg) 0.33+ 0.06° 0.340.02® 0.33 0.02° 0.32+0.04° 0.29+0.01° 0.39+0.00°
Sr (mg/kg) 0.12+ 0.00 0.2240.06 0.14+ 0.02 0.14+0.02 0.12+0.00 0.160.00
Zr (mg/kg) 19.24+ 0.34 18.91:£0.82 19.41+ 0.21 17.46+1.15 19.37+0.78 19.30+0.03
Cr (mg/kg) 0.20< 0.00° 0.26+0.06™ 0.26+ 0.06™ 0.29+0.04° 0.20£0.00° 0.23+0.03®
Cu (mg/kg) 273+ 0.67 4.82+1.41 2,09+ 0.24 2.110.60 2.26+0.08 2.68+0.40
Zn (mg/kg) 17.25+ 0.53 16.26+0.68 16.69+ 0.16 15.090.92 16.72+0.22 16.99+0.33
Sn (mg/kg) 0.10+ 0.02 0.71£0.26 021+ 0.04 0.190.07 0.16+0.03 0.14+0.02
Pb (mgkg) 0.03+ 0.00 0.130.09 0.05 0.00 0.04+0.00 0.0120.00 0.03+0.01

*® Mean with different superscripts within the same raw are significantly different (P<0.05).
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1} glth Ca e 3E 8.0% 7oA 131.90 mg/kgl.
2 /b Bson, B E 40% B7HolA] 11581 mgkgo B
7Hg 2 S HATHP>0.05). Cr Fe FE 2.0% 3
7}l A 029 mgkgo 2 A JEton, T} ZE
4.0 % 7oA 0.20 mghkgo 2 ol FAARI FeAE
HYH(P<0.05). Pb & B E 0.5% 704 0.13 me/
kgo 2 A Jepton, ZE 4.0% H7FA 0.01 mgkg
oz A Yepent BAAS fefARE HolA| gsith
(P>0.05).

8. =& XY A Y| &H

GE A7}l SAQ &g, AR, 2 29, A9, A
7 B, A%, 2% g3 2 B A RAE *@iﬂz
of tigk ME-E2 ket Aal= Table 100 el QL
AAZ] gt A7) vl&L gAFoz FE 0.5%, 1.0%
A7HrolAM L 78S ERT, FE 8.0% el &
& AE BATh 3L tE2T7F027%R A E3koH,
EAA 4938 BIrH(P<0.05). AL FE 1.0% 7t
7} 0.29%2 Ekon, BE 4.0% A7} 8.0% H7htol
A 022%2 T Wkon, folaks HTHP<0.05). W
& glzTolA 021%% =9k, FE 8.0% 7ol 0.12
%2 gorom, §o|x8 HATHP<0.05). AYE FE 4.0%

K

A7V FA 035%2 w@kon, §ox1E B rH(P<0.05).
E70 A 3L FE 2.0% HI7MFOM LeA%E ta
gk, BHE 8.0% A7FollA 1.32%E Wigkon, goxt2
G THP<0.05).

o J

9. AHY 24

FE| Ut wE AZe AAdE AT dFe
Table 113} 2T} 1 kg A AL2H]7} 279 196,099
o vste FE HrprellM AlgwZE AAEAeH, kg T
A AtgHlo] gk YA AeE AEG A 2Tl H]
stol 11.57%2] AEH]Z7F AT o739 23z Ko}
S A, F7] A7)zt 59 BEEr) e Aoz Peksn,

T =
AAA oldE A& T UE Aoz dgdnk
H

2 A7e 9 AL SA9] 4, AR o8-8, Az
3, 89 FA Y BF 01-1:'1,]0]. A Akl 1) x|= A sko] U
slod A3l FAIE S-S Ross broiler 216578 6412 6
e g 674 ALF AR AAlEITE MeTe D) Wl
27, 2) BE 0.5% H7HE 3) FE 1.0% 7T 4) FE

Table 10. Effect of dietary Hwangto on development of‘ intestinal organs in broiler (%)
Treatmenfs Hwangto (%)

Traits Conteol 0.5 1.0 2.0 4.0 8.0
Crop wt./Live wt. 0.27+0.04* 021£0.02°  021£007°  020+0.04° 024£0.06° 026007
Heart wt./Live Wi. 0.49+0.08 0.49+0.08 0.44+0.05 0.48+0.06 0.4240.05 0.500.09
Liver wt./Live wt. 1.74+0.21 1.70:0.09 1.8620.37 1.71£0.12 1.6620.14 1.69+0.15
Gizzard wt./Live wt. 1.54+0.14 1.68+0.31 1.70£0.25 1.68+0.27 1.62+0.24 1.690.28
Pancreas wt./Live wt. 0.27+0.07% 0.25+0.03* 0.29+0.03* 0.24+0.02° 0.2240.04° 0.22+0.02°
Cecum wt./Live wt. 0.57+0.23 0.52+0.10 0.45£0.11 0.55£0.09 0.49+0.15 0.46+0.04
Kidney wt./Live wt. 0.6120.06 0.63+0.16 0.720.08 0.610.07 0.68+0.11 0.67:0.09
Small Intestine wt./Live wt. 2.00£0.27 2.1840.14 2.19+£0.35 2.060.30 2.15£0.34 1.950.15
Large Intestine wt./Live wt. 0.2120.06* 0.15£0.04° 0.190.07" 0.13£0.02° 0.14+0.03 0.1240.03°
Avdominal fat pad wt/Live wt  1.53+0.86 1.6140.63 1.4620.37 1.64+0.87 1.460.49 1.32+0.44
Proventriculus wt./Live w. 0.38+0.03* 0.46£0.15° 0.36+0.07° 0.37+0.08™ 0.3520.05° 0.40+0.03"

Total 9.60 9.87 9.87 9.67 9.43 9.29

** Mean with different superscripts within the same raw are significantly different (P<0.05).
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Table 11. Effect of Hwangto on economic analysis in broiler

SAO e FES] Fof &3}

Treatments Hwangto (%)
. Control
Traits 0.5 1.0 2.0 4.0 8.0

All period

Feed cost (won/kg) 381.60 379.69 375.88 368.24 352.98 32245
Total feed cost (won) 1266.53 1303.10 1252.79 1242.82 1207.54 1104.40
Feed cost / Weight gain (won/kg) 196.09 190.51 194.15 189.33 182.23 174.20
Index of feed cost / kg 100.00 97.15 101.91 97.52 96.25 95.60
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