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Abstract

Two experiments, utilizing 204 broiler chicks of the Maniker strain, were conducted to study the effects
of dried whey and chitin on the growth of chicks. In the first experiment, diets containing 5%,
10%, or 15% dried whey, or a control diet with no whey, were fed to chicks from 1 day to 4 weeks
of age. There were no significant differences among the dietary groups, with respect to the
rate of growth or protein or feed efficiency. In the second experiment, chicks were fed with diets
containing no whey, 2% chitin, 20% dried whey, or 209 dried whey plus 2% chitin, from 1 day
to 4 weeks of age. Adverse effects (diarrhea, crooked toes and enlarged cecum) were observed
in the group fed 20% dried whey. The protein efficiency ratio (PER) and feed efficiciency ratio
(FER) tended to improve in the dietary groups with dried whey, as compared to the control group.
No significant differences were observed in the total carcass nitrogen and lipid levels of dietary groups.
But the chitin-supplemented diets tended to improve on the growth rate compared to the groups
without chitin. The results of the two experiments suggest that the growing broiler chick can tolerate -
up to 15% dried whey in the diet, without any harmful effect on growth. Also, chitin may improve
the poorer growth rate of chicks fed dried whey, but nbt all of the adverse effects of whey.

H % T 44E P AARE A AA4E FEsE 34

Z lactose malabsorption & intolerances} 70~90%

B AE wA=E HEAA 4 /2 FAFEY
a5t Qe 5 AFdE BE 4] AxErh

2o AHe AROEA AAUL BE S5 44 =3 S0 FHE MEgEE Aoz 4453

Adel, QA5 2 mebxelA Bag 4Fe  EEHEA Q4D YT whey: +f A

= AHA foh0 ol e S0 BEME $Te  15~25%F SHshn Yt Aalelw, dried wheyk

o Wod 2E JYsE TaE

— 192 —



Vol. 14, No.2(1985)

=il 11.0~13.0% & &-#3 BEBEHoz To7
B HEE 2] 2k lactoseE 72.0~75.0% T3t 3l
7} w5 lactose intolerance® Vel = A &3 F
oAl A AR, AAZLR A4l
I Q& wheyd] oF 35%7F FfslA Ssta wlH A
2 Q5. W BEERelRE TAAS o
AEel Al FATeET BEE ele Z23E 93
3 gvh zelee o e wheyd] FI-E BREEE
Fo) PHiRAl obUzt ol F F BBRFERRE e
Aol Al Gk FFE F dv FL el
% g JARG.?

JA 74 Wheye el ¥ A9 Hal ohet
Abete] 9o} A% infant food formulation, 4% A
z, Mg, otolzagd T2 T ARTEA #
FAsx gled, > g, A4, 34, FF, =%
2 ° tyrosinemia & hyperphenylalaninemia 52}
BEEANE ol &= IO Bl k] wheys
mingre sy A% flEoz: ME#E S7h
carcass quality®] 7}, il FEe] glold RER
9 Z7h 2 ALY ol & S0l Ydx FHY BozE
ARAAe] Ga H-E HMRES EAY H$ «A7A
dolue BERD, 44, @15 59 A2 3
Yo d FAAE 2oAA gt 44T $3
whey #ims] =13t ol F7} young turkey,” growing
pig,® steer,” rat & swine, 19 laying hen!d S-&
Ao 7 #aled 3] a, baby pig!?e}l rat!®14e] gloj
o ok FUMHe] o gt lactosed] E3l, pig, ™ rat!®
=9 2 #% lactoses} intestinal lactase activitys}é]
4], lactose 415 ¢} cholesterol e AHD - @& o
7k Wkl Aok whey] £3h-FHE FAANR 4
Y& e HF AT i =&

=& chitin(poly-B-(1—4)-N-acetyl~-D-glucosam-
ine)-L Wiy EWHM B, B FFFE I
X % AdAe dy) F2sle] Y& cellulose-like
biopolymer 241 SRS A, FiEH M &
olv], AR FE =247 1'® bifidobacteriad] A%
BRERTE 4 5eE 2ase] gk

o] & gt chiting] A= %, lactose ¥} ALE 52147
X do] 9o} alkyl-N-acetylglucosamine (NAG)
mivety7} o] RA FHLstE Ae 4AF HIHA AA
gt o4}, lactose, NAG, glucose & galactoseZ o] 5
o]} tetraose fractiono] fucose] A Fgho = A
lactose £32 ZAXNA Aolgl: o T NAG
moietys} WA EY AZu FALE|=ZE A
bifidobacteria®] growth factor2 =hgs}e lactose?]

Dried Whey$} Chitin®] #{ins} Broiler Chicke] FEd v|xlv B8R 193

£3+8 ZA A7 vHE Poped] A4S Fastd, Al
A broiler chicke] fkte] dried wheys} chitin—g_—,ﬁ
mEET oA Ve 9Fe Rt & A
Qe Adstgh ool A EHEL $UUNA
A L F A& TR 5E A4 ¥ chitin I
3} chitin-protein FEAIREE ¥ BEE W= vk g
t}, 2

2 Ao 4w A1 A dried whey] M
ol w}E broiler chick®] RE 3 HREsel kLo A
0BG, AP AE AP} Austing] 19
A& vlwsted Aabeh Tl RREHE el 7
9l & dried wheyd] $Z& 20%2 Asta 7]
29 chiting Azbstdl fAFeAh L LIAE 9
= 49 A3 vehd broiler chicks] REH, Mk
ksl wlal A §§ o carcass®] nitrogensi lipid &

& ATl Akl
WE Y AR

REBEM

2.3515k% 553 Maniker F2] broiler chickZ A
HEEE ALsladrh 441 96ute](male female
=1:1)% 72 T3 24nteld 4Fow, AF2IAE
1080} 2] (male : female=1: )& 2 ¥% 18=}zl 4
6702 MES wel randomsAl vpel A7 4T
2 5 ARSI A8k 19804 54 1791 %-
B 64 1471 As1E Patglz, 19859 14 62

B 24 39d7bx AF2E P

BEREH

A5 18 Table 10 A g 7ol W zA o] Eel AH8-8k
HIREB($A, Royal A7D)E €= shod dried
whey= 5%, 10% % 15% A7 34T 2% 4
AgRe) REA FEe & £F9 AuA, @
A 8 Br7 5% TFE S YEF g, dE
Aol F3h ARl F e RER, @R,
3 &g, BRpERS sazefl Bl serum cholesterol
Qe vawdozd wheye] AsbFEel Hotelel
A B H e GFE A

Az e 4818 A3 15% whey H7HEol K
B glolA AHES 2T olA @ikl «Eel
Austin®8] A gl W} 20% wheyd 374
Aol = Rl @Me APAFAY A1 HFES
s ake] Table 28} o], ol Al F(1)E X3}



194 F X -2 R K pRERAESY

Table 1. Formula and chemical composition of experiment 1 diets.

Ingredients or P : 0 o/
Chemical Composition Control 5% whey 10% whey 15% whey

Ingredients (%);

Basal diet* 97.01 91.51 85.26 79.71
Casein 1.45 1.93 2.37 2.81
Corn strarch 0.97 0.96 1.51° 1.78
Corn oil ’ — 0.19 0.76 1.03
Whey (dried)** 0.45 4.82 9.47 14. 06
Calcium Phosphate — 0. 39 0.38 0.34
DL-methionine (50%) 0.12 0.20 0.24 0.26
Total 100. 00 100. 00 99. 99 99. 99
Chemical Composition;
Crude protein (%) 22.1 22.0 21.6 21.4
ME (Kcal/Kg) 3,100 3, 060 3, 045 3,010
Calcium (%) .75 0. 87 0. 87 0.86
) Phosphorus (%) 0.65 0.71 0.71 0.71
*Royal Starter diet, Woo Seong Feed.
**Sweet Whey, Austria.
Table 2. Formula and chemical composition of experiment 2 diets.
I* I* i v* v Vi
Ingredients or Control+-
Chemical Composition Control Control+- Control4+ 2% chitin4
2% chitin 20% whey 20% whey
Ingredients(%);
Corn, yellow 61.7 - 62.1 41.6 40.0 ‘
Soybean meal (44%) 28.5 19.7 19.9 16.0 78%
Corn gluten meal (61.5%) — 6.3 5.0 8.0 of
Fish meal (61%) 7.0 7.0 7.0 7.0 98% Control diet
Soybean oil 0.7 0.5 4.7 5.0 of +
Whey (dried)** -— —_ 20.0 20.0 Control diet - 20%
Chitin*** —_ 2.0 — 2.0 + ‘ of
Limestone — — — 0.4 2% Whey (dried)
Calcium phoshate 1.50 1.75 1.2 0.95 of +
DLamethionine (50%) 0.20 0.25 0.20 0.25  Chitin 2%
Salt 0.1 0.1 0.1 0.1 of
Vitamin, mix sk 0.3 0.3 0.3 0.3 Chitin
Total 100.0 100.0 100.0 100.0 100.0 100.0
Chemical Composition;
Crude protein(%) 22.2 23.3 22.2 22.3 21.5 19.5
ME (kcal/kg) 3,020 3,025 3, 045 3, 040 2, 940 2,720
Calcium(%) 1.00 1.05 1.06 1.12 0.97 0.97
Phosphorus(%) 0.77 0.77 0.78 0.71 0.75 0.75

* 4 groups are iso-calory & iso-protein
** Sweet whey, Austria
**% Chitin: . (CsH1sNOs)a, Nakarai Chemical LTD., Japan
**%% Vitamin., mixture used herein contained following in 1 kg: Vitamin A, 25,000 IU; Vitamin Ds,
562, 500 IU; Vitamin E, 1, 625 IU; Vitamin K;, 250mg; Thiamin, 125 mg; Riboflavin, 1, 250mg;
Vitamin B, 125mg; Vitamin By, 1, 750mg; Niacin, 5, 625mg; Biotin, 25mg; Ca-pantothenate,
2,500mg; Folic acid, 62.5mg; Manganese, 16,250mg; Zinc. 11, 250mg; Iron, 15.000mg; Copper,
7.50mg; Iodine, 125mg; Cobalt, 50mg; Selenium, 12.5mg
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Table 3. Growth rate of chicks.
Experiment 1 Experiment 2
v
I . . Nl 9 Control 787
5% 10% 15% Control Control Co:x_tro 98% Con Control
209,
A B Control B Control +2% +20% 20% whey +2% w—ik_leyé
whe whe whe 29
d d d chitin whey +2Z%chitin chitin thi{a'm
0 24 43.7 43.7 43.7 43.7 18 47.5 47.4 47.3 47.3 47.3 47.4
+2.2 +2.1 +2.2 +2.3 +2.4 x2.3 +2.4 2.4 +2.4 +2.3
.54 124.6°
1 24 130.1 133.9 130.5 123.9% 18 145.9 147.1  140.3 133.93b¢ 143.5
+31.2 £30.6 +30.4 £28.6 +10.7 =+6.5 +10.3 £9.2 9.5 . +13.0
b 227.0¢°
2 24 307.7 315.6 295.3  293.4% 18 305.1 321.0 275.3» 287.2P 307.5
+72.7 +31.4 =£72.0 iz;.5 +79.6 =+18.8 +77.3 £24.5 +21.6 +87.2 .
5 b 35. 9% 488. 62
3 12 589.3 561.8 567.2 555.8 12 572.8 581.8  524.4 523.1*F 5 3
ia66.8 +57.7 *68.1 =+51.6 +55.5 +32.1 +95.8 £54.1 +45.7 +45.5 .
b 27.0b 774.22
4 12 909.7 859.8 881.7 865.6 9 866.5 898.4 777.2¢ 823.6 8
+£114.5 =+89.9 x£103.4 =80.5 +78.6 +67.8 *112.8 X71.6 +69.9 +75.8

A: week

B: No. of animal
Values are Mean+S. D.

*: Significant at P<0. 01,
: Significant at P<0. 05,
: Significant at P<{0. 05,
: Significant at P<C0. 05,
: Significant at P<0. 05,
. Significant at P<C0. 05,

oo oce

compared with 5% whey group

compared with group 1

compared with group [

compared with group [[

compared with group [

compared with [, I, MW, IV and V group.
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Fig.3. Effects of diets containing 20% whey
on broiler chicks
Left: Chicks fed control diet.
Middle & Right : Chicks fed 20% whey diet,
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Table 4. Protein efficiency ratio(PER) of chicks

Experiment 1 Experiment 2
I 1 i W i W
5% 10% 15% Control+ 9894 78%
9 ° e Control Control o Control
[-74 0,
A B Control . Control -+ +20% 207 v:fley Control+ W?ﬁ}?f
whey whey whey . +2%
2% chitin whey e 2%
o chitin 2% chitin chitgin
1 24 3.45 3.45 3.44 3.42 18 3.16 3.21 2.96 2.94 3. 24b 3.10
+0.08 =+0. 19 +0.16 =+£0.22 +0.21 +0.01 #+£0.19 =£0.14 +0.01 +0.27
2 24 3.14 3.1 2.92%  2.86 18 3.97 3.59 4. 59 4.512 4.17 4.22b
+0.09 =£0. 08 +0.12 £0.28 +0.45 =£0.11 =+£0.42 =£0.39 +0. 37 +0.18
3 12 2.98 3.13 3.03 3.07* 12 2.46 2.44 2. 36 2.78 2. 64b 2. 60¢
+0.11 £0.22 +£0.26 =+£0.13 +0.12 +0.10 +0.14 =£0.33 +0.08 +0.13
4 12 2.48 2.49 2.49 2.48 9 2.35 2.36 2.51%  2.62 2.40 2.42
+0.09 =+0.08 £0.15 +0.04 +0.02 *0.07 =+£0.02 =£0.35 F0.05 +0.04
A: Week

compared with control group
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Table 6. Serum cholesterol values of chicks fed control or whey diets. (mg/100ml)
Week Control 5% whey 10% whey 15% whey
2 (12) 86.29+50.5 86.10426. 2 65.39+31.7 72.64+30.4
4 Q2 50. 06+22. 3 43.40:£21. 9% 69.7630. 6 45. 56126. 2*

Values are mean =+ S.D.

( ): Number of animals used for calculation
* : Significant at P<{0. 05, compared with 10%

o ZAE BolA gurlh. HetA 45zl e B
9] 480 2% wheys} serum cholesterol gk
W2E A%k dEA BEY T g2 EHHEY
Agel Tt

A A sk A A4 SF FEE Table 73} 7
oA A1 sz Aol 457
o Fe 2o W, Ages dxA el E 4
W3S JebiA dFo 2 fElEEL 9
< & 4 b chiting it el 4329
3} wamstel £ £AE dEAAT fel3t
Fskoh b Vo] 4Rl 2 $AE v
B gle AL 9% 5o qsl HEHY
e RO AR
SELEEEES,
AT ALFTLE FaeAa AAALTF L T3
92, AAE %ol & 20% wheyZql el 354
Table 7. Body composition of chicks
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FF(1)e alste #
2 Table 39] 3%
|3 [AFE 2
& f93 A5 2
20% wheyA! o] of
oke] lactoser} EAFHAl = o
A& AAAZRL AV
whlﬁﬁﬂﬁ IEe =

i

whey® RHEAAT 2%

BEDT RO A9E Aoz B
I,V & VEd %3}3 ]

2o} nw chitin®] WY HMe BER HHERE A

2¢] chitin -2l gl

R#EE

=2d% 4 ¢ Aoz BEsd.
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A Ay »ggel ¥

) e
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Experiment 1

Experiment 2

0 o cor 1 I i \ v kil
5% 10%  15% Control Control Control+ 98% 78%
A B Control 209 whey Control -
B Control +2% +20% _ﬁzo Control+ 209 whey
whey whey whey chitin whey  chitin 2% chitin +2Z%chitin
Total 2 12 7.17 7.74 7.22 8.32 6 6. 59 8.15 7.75 5. 86 7.02 6.39
lipid +4.4 +2.5 £3.3 =£3.8 +4.7 3.7 *£3.5¢ +4.0 +3.2 <50
3 3 6.18 8.18 4.90 8.32 7.77 3.85
+5.4 +2.5 *4.3 +3.6 +1.3 £3.4
(%> 4 12 9.43 7.85 7.73 7.98 9 6. 55 8.28 6. 48 6.93 7.56 5.55
+1.3 2.9 +£1.7% £1.3% +3.9 +3.5 +3.6 3.9 *2.8 +£3.000c
Total 2 12 11.42 12.87 11.73 15.0* 6 12.94 13.51 14. 15 13. 40 14.64 14.20
N. +4.0 =*£2.4 DH4.1 £5.3 +9.0 +£6.2 x6.4 +9.3 +6.9 =+£9.9
(mg/g of 3 3 11.49  14.92 6. 87 13. 44 16.12 1C.33
body wt. ) +10.7 +3.4 *6.1 +3.3 2.2 *9.4
4 12 9.99 8.96 9.48 9.72 9 10.87 11.34 7.97 10. 96 11.25 10.57
+1.2 +£2.9 *£0.7 =x1.2 +4.6 +4.3 *5.5¢ +4.3 +4.3 5.7
A: week

B: No. of animals
Values are Mean +S.D.

*: Significant at P<{0. 05, compared with control group

oo o'

: Significant at P<{0. 05, compared with group [
: Significant at P<0.05, compared with group IV
: Significant at P<{0.05, compared with group V
: Significant at P<{0.05, compared with group Vi
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