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ahnsudies

Toauuna

A

maUdinasmnne 25 was 250 §adaas
{nnasnne 250 Nadans

Tuwenne 5 fadaas

NTBNTBY

N5£AIENIBY Whatman NO. 40
wissaunlasiwlaiiwas (Spectronic 21)

Reagent Mixture 2 tri-potassium phosphate (K;PO,) 250 A3 uaz
Potassium hydroxide pellets (KOH) 125 n3u azagluihnou 500 #addns

| - I4
IDMIAIILATIEN

1.

Ficradnnilasingaanlyd Ustana 0.5 nfu (lunsdinaulasiindaan
T 19 luemwns) visliiivdmnalasindeanled Uszanw 1.5 fiadnu lu
shatheitan thereinldlunhnsailas (msmwsaufuszninamsues
ya)

(@3 Reagent Mixture aalU 2 #addas (frehathetudasauliuanau)
inhunluneniigamai 800 %y 1 1 Fala 30 N
dadaslufinnadone 250 faddes acaeaamingu 100 Jaddas G
TianfAu

INNTIRIBASEAIENTEY Whatman NO. 40 aslumaial3anesmne 250
fia330s uhfulRinasdamindu

Wdwaarsazarsluda 5 10 5 faddas dravlumaladiinassuie 25
finddes UiuiBinassamhndy

winuansazarmnasyu lagldlasiindasnlyd (Cr,0,) wnmilawianev
Fratheams lasfaazimnamuanuuignivadlasiindoanled Ram
Recovery test TeatalviuSinamaslasiindaanleduinnu 2, 4, 6, 8, 10, 12,
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14 uer 16 Haandu imiwihu@snuiuds 2-5 disdiudSnasiu
250 finddns udluwiain 2 faddas salumaiad3nasyune 250 Nadans
YSudsunasmamihngu

o Q‘; o ;e J . =3 4 o L
MUY 2 HAAIAT YN msazawnmmmamwzmﬁmﬁmunﬁaan'l'udl.mnu

2 ua. 183 2 Hadn3N Cr,0, = (2x2)/250 = 0.016 Hadndy
2 ua. ¥ 4 HAANTY Cr,0, = (2x4)/250 = 0.032 Hadn3u
2 u@. ¥AN 6 HadNIU Cr,0, = (2x6)/250 = 0.048 HadNIW
2 ua. 189 8 Nadn3u Cr,0, = (2x8)/250 = 0.064 #adnU
2 Ma. 280 10 fadndn  Cr,0, = (2x10)/250 = 0.080 fadnin
2 ua. 98 12 fadn3u  Cr,0, = (2x12)/250 = 0.096 fiaan3u
2 wo. 104 14 fiaandn  Cr,0, = (2x14)/250 = 0.112 Hadn3y
o wa. ¥4 16 Na@niu  Cr,0, = (2x16)/250 = 0.128 Hadndy
mg = 0.072

8. whasasmasatiuardsarmmnaspultiemgatuusiasldannlaly
a | Z o 3
Tofumadianuimeaiu 370 nm Tagluuasgagud indildndaunav
war Wisuhgununnninasgu

gasAnn

b(A)- b@A) + (mg)
mg Cr,0, x 250 x 100
wa. ¥ x nFu@Ia8N x 1,000

mg Cr,0,
% Cr,0,

I

' o o v e [
b (A) Ao mmsgﬂﬂauum'ammatmma'lmm Wasidud A
. . J J A" v
b(A) Ap MMsgaRIUUEBITsAsMEINAsTIUIaldNn wWadidud A
-l J J = -
mg 0D dndmranSinalasindnldmasazarsinesgiu (Sud)



MANUIN Y
MSIATIEHA M NEDR



85

= PN ¥ e e doad
MINMAKING 1 wdmmamsdeneienuwlslsnnhwindimdsGudurasgniie

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 0.3444 0.0861 0.42 0.7941
Error 15 3.1000 0.2066
Corrected Total 19 3.4445

R-square C.V. Root MSE Mean

0.1000 1.8328 0.4546 54.5850

o a ¢ Y e oda d &
AMINMANUINN 2 Lla'GNNaﬂ'ﬁ')tﬂ513ﬂﬂ']'nlllﬂiﬂi']uu’l"uﬂﬂ')'ﬂlwuﬂuﬂﬂﬂtﬂﬂlaﬂ
2Ny 0-20 W

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 1243.8546 310.9636 0.12 0.9727
Error 15 38473.9926 3546.9328
Corrected Total 19 39717.8472
R-square C.V. Root MSE Mean
0.0313 5.4937 50.6451 921.8655

< - s ¥ owdd L &
AITNMNMARUINT 3 uamuamiami'wnmmudsﬂﬂuu'muﬂmnquﬂu‘uauﬂﬂ‘gu

719818 0-38 U

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 73622.2444 18405.5610 1.74 0.1935
Error 15 158602.6714 10573.5114
Corrected Total 19 232224.9158

R-square C.V. Root MSE Mean

0.3170 4.0943 102.8275 2511.4785
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#NBY 0-56 Tu

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 27003.3718 6750.8429 0.46 0.7630
Error 15 219501.7840 14633.5422
Corrected Total 19 246505.1559
R-square C.V. Root MSE Mean
0.1095 8.4306 120.9688 3526.1575

P> |
MINMAKNUINN 5

wammamsiansianuulsususanmsigidvlrzauila
1dnd ey 0-20 Fu

Source DF Sum of Square Mean square  F > Value Pr>F
Treatment 4 3.0988 0.7747 0.12 0.9729
Error 15 96.2878 6.4191
Corrected Total 19 99.3866
R-square C.V. Root MSE Mean
0.0311 5.4966 2.5336 46.0935

o
MTNMNMARNUINT 6

wasamIeNnianulslsudanmsaigydularandagu
N 21-38 W

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 256.4379 64.1094 2.20 0.1179
Error 15 436.4975 29.0998
Corrected Total 19 696.9354
R -square C.V. Root MSE Mean
0.3701 6.1084 5.3944 88.3115
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udmmamMAeNsiaNuuisUnudanmsiydulaeutagy

#NBE 39-56 W

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 194.5039 48.6260 1.39 0.2836
Error 15 523.5978 34.9065
Corrected Total 19 718.1017
R-square C.V. Root MSE Mean
0.2709 10.4812 5.9081 56.3690

|
MINMNMANUINN 8

wdmRanseNsianaulsunudanmsndgdularauie
1 L] e
(et nay 0-56

Source DF Sum of Square Mean square  F > Value Pr>F
Treatment 4 9.6162 2.4041 0.47 0.7592
Error 15 77.2383 5.1492
Corrected Total 19 89.8545
R-square C.V. Root MSE Mean
0.1107 3.5684 2.2691 63.5910

<
MTNAMANUINT 9

a . da
wasnanmPaNsianuulsuTulsnaamsndugeadadn
#Na1E 0-20 W

Source DF Sum of Square Mean square  F > Value Pr>F
Treatment 4 8.2812 2.0703 0.08 0.9867
Error 15 378.6568 25.2437
Corrected Total 19 386.9380
R-square C.V. Root MSE Mean
0.0214 6.4813 5.0243 77.5200
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J = Aﬂ 1
MINMANNNT 10 udmmamsiwensianuulsuniudinuemsitureaiagu

FNDY 21-38 U

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 446.7804 111.9651 15.34 0.0001
Error 15 109.1875 7.2791
Corrected Total 19 555.9679
R-square C.V. Root MSE Mean
0.8036 7.5041 2.6979 179.3750

WisudsuanuuanasBinaamsitusaadiafu 2291y 20-38 Ju
T5 T2 Tl T3 T4
184.995 184.030 179.050 176.620 172.220 °

< ' < ) . ' d o
VNG maSsuiisueadalsis Duncan’s New Multiple Range Test Aadend
.74 el 1] T - o \ hd J ] o o4
dnusiniiaunuliuan@ i amgdd (P>0.05)  drumanesnuanaNnuazil
ANUUANENBENTINEHIAYENNEAR (P<0.01)

.J o r'd -3 JA 4
MINMAKINT 11 udmnan e NsvanuwdsdsnniTinaeimshnuzeuiagu
INNY 39-56 WU

Source DF Sum of Square Mean square  F > Value Pr>F
Treatment 4 1198.5924 299.6481 1.26 0.3281
Error 15 3562.4228 237.4949
Corrected Total 19 4761.0152

R-square C.V. Root MSE Mean

0.2518 6.8791 15.4108 224.0245
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o r'd = alA [ a"
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BNBY 0-56 T

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 136.7278 34.1819 1.63 0.2191
Error 15 315.1532 21.0102
Corrected Total 19 451.8810
R~square C.V. Root MSE Mean
0.3026 7.8593 4.5836 160.3070

P
AMITNMANUINN 13

a r'd ar J €3
wdamnamsInzvanuuldsusivaasimsuddsuaimszautle

(Bnaeny 0-20 Tu

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 0.0032 0.0008 0.41 0.7953
Error 15 0.0287 0.0019
Corrected Total 19 0.0318
R-square C.V. Root MSE Mean
0.0996 4.6061 0.0437 1.6770

P
MITNAPNUINN 14

s r'd o J I
waaanamIeNsanuudsUsudasinmsiddsuaimsvaale

JuiNay 21-38

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 0.0603 0.0151 0.92 0.4791
Error 15 0.2462 0.0164
Corrected Total 19 0.3065
R-square C.V. Root MSE Mean
0.1966 6.2869 0.1281 2.0380
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MINMANUINT 15 wasmramsnsvanuuwdsusivaammsidasuaimssadtde
Ui Ny 39-56

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 0.1991 0.0498 0.96 0.4599
Error 15 0.7818 0.0521
Corrected Total 19 0.9809
R-square CV. Root MSE Mean
0.2030 5.7144 0.2283 3.9950

c" =Y rd s A [
MINMANUINT 16 waaanameszianuudsuvaasmsudasusimszasle
(HprNDY 0-56 T

Source DF Sum of Square Mean square ~ F > Value Pr>F
Treatment 4 0.0233 0.0058 0.79 0.5490
Error 15 0.1106 0.0073
Corrected Total 19 0.1339
R-square C.V. Root MSE Mean
0.1742 9.3336 0.0859 2.5755

J -3 el - L4
MINMANUINN 17 udananisasizvanuudsusiudadiudscdndainnisly
Ts@unautadn dnengy 0-20 Ty

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 0.0207 0.0052 1.01 0.4344
Error 15 0.0770 0.0051
Corrected Total 19 0.0977

R-square C.V. Root MSE Mean

0.2118 2.6645 0.0716 2.6885
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A =3 O 1 o, v
MSHMAKIINT 18 waaenanisitaszianuulsusiudadiudszandaiwmsly
Tsfuvautiagu ey 21-38 Hu

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 0.0968 0.0242 1.00 0.4389
Error 15 0.3635 0.0242
Corrected Total 19 0.4603
R-square CV.  Root MSE Mean
0.2102 6.2573 0.1557 2.488

J =3 ar [ - »
MINMARINT 19 uaawamsdasisianuulsusiudadiudsedndmwnisls
Tus@ureailagu dneg 39-56 Tu

Source DF Sum of Square Mean square  F > Value Pr>F
Treatment 4 0.0298 0.0074 1.12 0.3828
Error 15 0.0996 0.0066
Corrected Total 19 0.1294
R-square C.V. Root MSE Mean
0.2303 5.5901 0.0815 1.4575

pu | a @ a »
MSNAMARWINT 20 wasranIsitasizianuulsusudadiudszansanmsle
g o
Ts@uraulaiia nag 0-56 Tu

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 0.0055 0.0014 0.31 0.8657
Error 15 0.0658 0.0044
Corrected Total 19 0.0713

R-square C.V. Root MSE Mean

0.0767 8.9968 0.0662 2.2105
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MINMAKANT 21 udsananmsiesianuulsusiudunuaamsiiainiimun 1
ManSuraadladn sneny 0-20 T

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 6.7766 1.6941 8.58 0.0008
Error 15 2.9614 0.1974
Corrected Total 19 9.7380
R-square CV. Root MSE Mean
0.6959 3.6001 0.4443 17.0875

< J Ja T 1, ar
WinuifisuanuuandnanHinammsinugaulagu gnany 20-38 T
Tl T5 T4 T2 T3
18.215 17.052 16.820 16.745 16.605

- 1 o ot . 1 S d
mngmg  MawIsufisuAadslsis Duncan’s New Multiple Range Test e

1
A
ar - ar 1 ] A\ o 8 1 ¥ L 4 \J s

sawsnilaunuliuandnnada (P>0.05) dudidnyshuanannuasil

ANUUANANBENTNEAAGENNEDR (P<0.01)

JJ £=3 1 A' :’ A4
MINMeKNi 22 udawanSensianuulsusiudunudanisiiaininn 1
Alanfumaudlaqu dnag 21-38 Ju

Source DF  Sum of Square Mean square  F > Value Pr>F
Treatment 4 1.9839 0.4960 0.31 0.8642
Error 15 23.6922 1.5795
Corrected Total 19 25.6761

R-square C.V. Root MSE Mean

0.0773 6.2431 1.2568 20.1305
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MITNMANNNT 23 wdaawanmslanzdanuulsdudunusamsiianimin 1
plansuzauliayu dweny 39-56 u

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 33.5873 8.3968 1.79 0.1839
Error 15 70.4615 4.6974
Corrected Total 19 104.0489
R-square cV. Root MSE Mean
0.3228 5.7390 2.1674 37.7650

e = ¥ L A‘ :’ U4
MIWNNANUINY 24 I.LﬁGNNﬂﬂ'lTJLﬂi'lzﬁﬂ'ﬂﬁllﬂiﬂi')ﬂﬂﬂﬂﬂﬂ'f]ﬂ’litwuu"n‘luﬂ 1
= o & 1 ar
dlandnvaaiaiiia 4oy 0-56 Tu

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 6.1271 1.5318 2.21 0.1166
Error 15 10.3774 0.6918
Corrected Total 19 16.5045
R~square C.V. Root MSE Mean
0.3712 3.3278 0.8318 24.9945

ol o 1 1

P o s v LV - &
AMTNANANUINN 25 wamuameNsianuwlsusniminitladiaiiianaus

Source DF Sum of Square Mean square  F > Value Pr>F
Treatment 4 41542.3731 10385.5933 0.64 0.6443
Error 15 244722.33717 16314.8225
Corrected Total 19 286264.7109

R-square C.V. Root MSE Mean

0.1451 7.5876 127.7295 3560.3333



94

- o P P P
MyNMeNInt 26 wasmmamsiwnsianuulsisiunlassudmnniaiie

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 2.2265 0.5566 1.15 0.3732
Error 15 7.2904 0.4860
Corrected Total 19 9.5169
R-square C.V. Root MSE Mean
0.2340 7.0226 | 0.6971 68.1717

o a ¢ e o & @ A
MITNMANUINNM 27 llaﬂqNafni')tﬂﬂ:“ﬂ')‘\““ﬂ‘iﬂi’]ﬂlﬂﬂil‘ﬁﬂ@luaaﬂﬂa\uﬂﬂlua

Source DF Sum of Square Mean square  F > Value Pr>F
Treatment 4 7.4607 1.8652 1.89 0.1648
Error 15 14.8138 0.9876
Corrected Total 19 22.2745
R-square C.V. Root MSE Mean
0.3349 11.7535 0.9938 17.2725

4 - r
MTNMAKEINT 28 udammamsiensianuusununlaiidudinraatadiis

Source DF Sum of Square Mean square  F > Value Pr>F
Treatment 4 1.8330 0.4582 0.57 0.6852
Error 15 11.9592 0.7973
Corrected Total 19 13.7922

R-square C.V. Root MSE Mean

0.1329 6.4769 0.8929 13.7860



95

el a ¢ PRI
MINMNANUIM 29 LI.EWNNaﬂ'l‘i']tﬂ‘ﬂ:"ﬂ')'\uLtﬂiﬂi’lulﬂﬂilﬁuﬁ amazax‘[wnnaq
e &
tawle
Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 2.5513 0.6378 0.50 0.7381
Error 15 19.2406 1.2827
Corrected Total 19 21.7919
R-square C.V. Root MSE Mean
0.1171 5.9084 1.1326 19.1687

P - ¢ P & P-4
MSNMAKEINT 30 wamramInsanuulsununlaiisudinueiaiia

Source DF Sum of Square Mean square  F > Value Pr>F
Treatment 4 0.0012 0.0003 5.80 0.0050
Error 15 0.0006 0.0001
Corrected Total 19 0.0019
R-square C.V. Root MSE Mean
0.6071 7.52617 0.0071 0.0945

wWsuidisuamuuandnwafiBudihasautiagu
T3 T4 T2 Tl T5
0.106 0.096 0.094 0.093 0.082

= P v P P . ' d
YHIELNE mswSsuiisua1aas1s)d Duncan’s New Multiple Range Test @R8aNny
i

4 < - T 1 = a 1] W 4 v ar
Snwsnilaunuliuandunadd (P>0.05) d@uManEITNUANANNUILY
ANuuaneNBtigdAgINED# (P<0.01)
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MTNMANWINT 31 udsramsdensianuudsurunesisudmlazautiaila

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 0.0187 0.0047 2.68 0.0726
Error 15 0.0262 0.0017
Corrected Total 19 0.0449
R-square C.V. Root MSE Mean
0.4164 4.7712 | 0.0418 0.8763

- o ¢ S LW & &
NTRAANWINT 32 udgssnameNnsvanuulsusiunasisudaunasitlatilie

r

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 0.9151 0.2288 1.20 0.3511
Error 15 2.8583 0.1906
Corrected Total 19 3.7734
R-square C.V. Root MSE Mean
0.2425 13.6831 0.4365 3.1902

P a >4 a4
MTHAAKWINT 33 udmramansianuulsunuwasidudiureaiadis

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 0.4652 0.1163 0.75 0.5748
Error 15 2.3344 0.1556
Corrected Total 19 2.7996

R-square C.V. Root MSE Mean

0.1662 10.7886 0.3945 3.6566
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wasRamIeNiaNuUsUsmasidudlaiudamasasde

D)

Source DF Sum of Square Mean square  F > Value Pr>F
Treatment 4 0.3028 0.0757 2.14 0.1255
Error 15 0.5298 0.0353
Corrected Total 19 0.8326
R-~square C.V. Root MSE Mean
0.3637 8.8387 0.1879 2.1262

=
MINMANUINN 35

o I's [ J’
waenanmeneianuulsusiuazuuunsamnyasaciia

Source DF Sum of Square Mean square ~ F > Value Pr>F
Treatment 4 0.2767 0.0699 0.93 0.4719
Error 15 1.1258 0.0750
Corrected Total 19 1.4055
R-square C.V. Root MSE Mean
0.1990 6.3490 0.2740 4.3150

P
MINMANUINT 36

o s * vas L 4 & (]
wammamlanzianuulnlnumsdeslainguvsraatiagu

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 2.3207 0.5802 0.49 0.7441
Sex 1 0.4722 0.4722 0.40 0.5355
Error 24 23.7534 1.18717
Corrected Total 29 33.7654
R-square C.V. Root MSE Mean
0.2965 2.2429 1.0898 87.6799
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wamkamsitenzienuulnlsiumstiaslallsduraadagu

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 36.1336 9.0334 1.12 0.3741
Sex 1 17.3592 17.3592 2.16 0.1576
Error 24 161.0294 8.0515
Corrected Total 29 216.1291
R-square C.V. Root MSE Mean
0.2550 3.3460 2.8375 84.8026

P
M INMANUINN 38

wasKamIeNsiaNuulsUsumsdarlaliusaailagu

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 23.2183 5.8046 2.02 0.1310
Sex 1 0.1550 0.1551 0.05 0.8189
Error 24 57.6057 2.8803
Corrected Total 29 84.9377
R-square C.V. Root MSE Mean
0.3218 2.3305 1.6971 72.8218

<
AMTHNMANUINTN 39

Iy I's ' v o [ ]
usmmamAaniemwsUniumsdaslandwnurantiaiu

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 1.9060 0.4765 1.43 0.2593
Sex 0.1790 0.1790 0.54 0.4714
Error 24 6.6440 0.3322
Corrected Total 29 8.8320
R-square C.V. Root MSE Mean
0.2477 7.6742 0.5764 85.4863
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MTRMANWING 40 udakamsilensianuwlsusiumsteslainquiisnauiaygy

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 5.2588 1.3147 1.42 0.2645
Sex 1 0.1242 0.1242 0.13 0.7183
Error 24 18.5500 0.9275
Corrected Total 29 27.6325
R-square C.V. Root MSE Mean
0.3287 6.0711 0.9631 89.9091

A o ¥
MTRMANNNT 41 wdmmamAdwnsiamuulsusiumsdesldlusfivaaaiayy

Source DF Sum of Square Mean square  F > Value Pr>F
Treatment 4 51.9392 12.9848 0.30 0.8730
Sex 1 9.2686 9.2686 0.22 0.6473
Error 24 859.2761 42.9638
Corrected Total 29 925.0656
R-square C.V. Root MSE Mean -
0.0711 7.6085 6.5547 86.1498

A g * o
gTumamnni 42 wasmramsitensianuulsunumsdaslaluiveaaiagu

Source DF Sum of Square Mean square F > Value Pr>F
Treatment 4 43.9277 10.9819 1.98 0.1366
Sex 1 0.1786 0.1786 0.03 0.8594
Error 24 110.9550 5.54717
Corrected Total 29 161.2358
R-square C.V. Root MSE Mean
0.3118 3.3260 2.3554 62.2238
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uamKamsitNzianulsUniumstdaslandsnusaaiiayy

Source DF Sum of Square Mean square  F > Value Pr>F
Treatment 4 0.9850 0.2463 0.27 0.8933
Sex 1 0.1877 0.1877 0.21 0.6545
Error 24 18.1904 0.9095
Corrected Total 29 19.4113
R-square C.V. Root MSE Mean
0.0629 7.1399 0.9537 83.6600
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Eifect or replacemoui o1 poldenn aprle snail meat jor fish meal on e
1S 1
performance in commercial duck rations

" , 2 . b S 2
Suranarakul, T.”, T. Khammeng =, S. Urivapongson ~ & C. Wachirapakorn

" Graduate student Khon Kean University. ' Dept. of Animal Science. Faculty of Agriculture,
Khon Kaen Universitv. Khon Kean. 40002, Thailand

Summary

Dry golden apple snail meat (GASM) was used as protein source to replacement fish meal
(55% CP) in commercial duck rations. The experimental were conducted with 5 treatments
using Completely Randommzed Design (CRD). Cherry valley ducks (1 day old) were
randomly allotted 1into 4 replications (12 ducks per experimenta! umite’ ner treatment. The
ducks were fed ad libitum with the diets which contained 5 levels of GASM for 56 days. At
the end of feeding trial, three ducks per experimental units were randomly selected and
slaughtered to determine carcass compositions. It was found that average daily gain (ADG),
average daily feed intake (ADFI). feed conversion ratio (FCR) and feed cost per kilogram of
gain (FCG) were similar among treatments (P>0.05). All carcass compositions were not
significantly difference (P>0.05).

Kevwords: duck, fish meal, golden apple snail, performance

Introduction

Golden apple snail (GAS) can be divided into three groups (Pomaeca canaliculata, P.
insulatus and Pomaca spp). The damage to lowland rice tield ecosvstems by golden apple
snail was reported in 1992. The GAS rapidly increase population and destroy several
agricultura! products in the field. Dry golden apple snail meat (GASM) contained 54% crude
protein (CP), 1.4% fat, 3,558 Kcal/Kg gross energy (GE) and 6.2% calcium (Bommbeo et
al.,1994). Several researches tried to determine and utilize GASM as a protein source for
animal feed. Barrion et al. (1997) found that dry GASM had similar contents of amino acids,
saturated fatty acids and unsaturated fatty acids to fish meal. It could be used as an alternative
protein and also a calcium source in animal rations.

Materials and Methods .

Two hundred and forty Cherry Valley male and female ducks (I day old both sex) were
randomly allotted for 5 treatments and 4 replications (12 ducks per units) in the Completely
Randomized Design (CRD) experiment. Dry GASM were replacemented to fish meal in duck
ration at 0, 25, 50, 75 and 100%, respectively. The diets in nursery period (0-20 day) had 22%
CP, 3,000 ME Kcal/Kg energy, Growing period (20-38 day) had 19.5% CP, 3,100 ME
Kcal/Kg energy and finishing period (38-56 day) had 17% CP, 3.200 ME Kcal/Kg energy,
respectively. Waier and diets were fed ad libitum to the ducks for 56 days. At the end of
feeding trials, three ducks from each experimental unit were selected to slaughter and
determined for feedlot performance and carcass characteristics. Means of ail characteristics
were determined for Analysis of Variances (SAS, 1985) and compared among treatments
using Duncan’s New Multiple Range test (Steel and Torrie, 1960).

Results and Discussion

The results of GASM as protein replacement for fish meal showed that weight gain (WG),
average daily gain (ADG), average daily feed intake (ADFI) and feed cost per Kg gain (FCG)
were similar among treatments (P>0.05). Carcass composition and carcass grade were not
significantly difference (P>0.05, Table 1). Boldos (1992) supplemented GASM for soybean
meal at 20 % in ducks and showed higher average daily gain and less feed conversion ratio.
Moreover, Silvestre (1992) found that chicken and ducks had a good response with GASM in
the diet. Kitikoon et al. (1999) studied in laying hen using GASM 0 to 15% in to diet. It was
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found that egg production. feed intake, cgg weight and volk color were not significantly
difference.

Table ] Feedlot performance and carcoss characteristics of duck fed golden apple snail meat

Characteristics Level of golden apple snail meat to replace for fish meal (%)

o 0 25 50 75 100 SEM
Weight gain (g) 251750 3.507.71 3.485.57 3,502.61 3,587.42  60.48
Average Daily Gamn (g/d) 64.00 63.23 62.84 63.14 64.74 1.13
Average Daily Feed Intake (g/d) 158.46 159.92 156.95 161.76 164.46 2.29

YAl Mmenvonreime Dasin
Feed Cost per Gain (bath'kg) 2560 2.64 2.56 2.55 2.57 0.13
Carcass (%) 26.02 2512 24,54 2453 24.7¢ 042
Breast {76 67.97 68.05 67.83 68.79 67.18 0.35
Wing (%) 17.67 18.14 16.55 17.36 16.62 0.50
Thigh (%) 13.71 14.28 13.94 13.56 13.42 0.45
Liver (%) 18.91] 18.79 19.41 19.74 18.97 0.57
Carcass grade 221 294 24 2.95 3.44 ¢.22
4.50 4.21 4.21 4.25 4.41 0.14

Conclusions

Golden apple snail meat (GASM) had a similar potential on growth performance and carcass
characteristics in duck. It can be replaced for fish meal up to 100 % in ducx ration.
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Summary

Dry golden apple snail meai (GASM) was used as protein replacement for fish meal in
commercial duck rations. The experiment was conducted to determine the digestibility
coefficient of GASM and fish meal. Thirty ducks (age 2! days} were randomly cllotted in
metabolic cages of 5 treatments and 2 blocks (3 ducks per experimental units) during growing
(29-35 days) and finishing period (50-54 days). It was found that the digestibility coefficient
of dry matter, crude protein. ether extract and gross energy and were similar (P>0.05) during
growing and finishing periods in both male and female ducks (P>0.05).

Kevwords: digestibility, fish meal, golden apple snail, duck

Introduction

Golden apple snail (GAS) is one of the most annoying pesis in rice paddy in the last few
vears. Attempts have been made by a number of researches aiming 1o make use of golden
apple snail meat (GASM) as a protein source for animal feed. Dry GASM contained 54%
‘crude protein, 1.4% fat, 3,558 Kcal/Kg gross energy and 6.2% calcium (Bommbeo et
al.,1994). Barrion et al. (1997) found that dry GASM had similar contents of protein, amino
acids and fatty acids to those of fish meal and could be used as ar. alternative protein source in
animal ration. The major digestible nutrients such as protein and energy seemed likely to be
adequate to attain optifnal performance of meat-type ducks. However, no research has been
done to neither determine the digestibility of those nutrients in GASM nor to determine the
replacing value of GASM for fish meal in diets of ducks. The objective of this study is to
determine the digestibility of nutrients iu duck ration which formulated by GASM replace fish
meal with during growing and finishing periods.

Materials and Methods

Thirty ducks were randomly allotted to 5 treatments and 2 blocks (3 ducks per experimental
units) in Randomized Complete Block Design (block by sex). Diets were formulated using
GASM to replace fish meal in growing (29-35 day, 19.5% CP, 3,100 ME Kcal/Kg) and
finishing (50-54 day, 17% CP, 3,200 ME Kcal/Kg) ducks. Feed and fecal samples were
collected and determined for dry matter (DM), crude protein (CP), ether extract (EE) and
gross energy (GE) according to (A.0.A.C., 1990). Digestion coefficients of feed composition
were also evaluated. Means of all characteristics were analyzed for Analysis of Variances
(SAS,1985) and compared among treatments using Duncan’s New Multipie Range test. (Steel
and Torrie, 1960)

Results and Discussion

The results showed that digestibility coefficient of DM, CP, EE and GE of GASM and fish
meal were similar in all treatments (P>0.05) in both growing and finishing periods (Table 1).
The proximate composition in each ration were not significantly different (P>0.05). Boldos
(1992) fed GASM in chicken and found higher digestibility than GAS. The digestion
coefficient were also similar (P>0.05) between male and female ducks (Table 2). There was a
positive relationship between retention time and digestion efficiency in older ducks.
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Table 1 Digestion of diets using GASM to replacement for fish meal in duck ration

Level of GASM in the ration (%) F-test SEM
0 25 50 75 100
Digestion coefficient (growing period)
Dry matter (%) 87.59 87.48 88.13 87.84  87.36 ns 0.63
Crude protein (%) 85.20 80.44 84.18 84.50 86.68 ns 2.00
Fat (%) 72.28 72.41 74.00 71.71  73.71 ns 0.98
Gross energy (%) 85.44 85.54 85.79 85.03 85.04 ns 0.33
Digestion coefficient (finishing period)
~ Dry matter (%) 90.03 89.94 90.08 89.12  90.38 ns 0.56
Crude protein (%) 87.03 84.78 8433 8740  87.21 ns 3.78
Fat (%) 4590 4240 4471 4277 3835 s 1.41
Gross energy (%) 83.78 83.87 83.45 8344 8344 ns 0.55
Table 2 Digestion of diets GASM to replace for fish meal maie and female in ducks
sex F-test SEM
male female
. Growing period
Dry matter (%) 87.55 87.81 ns 0.63
Crude protein (%) 84.96 83.44 ns 2.00
Fat (%) 72.75 72.89 ns 0.98
Gross energy (%) 85.41 85.56 ns 0.19
Finishing period
Dry matter (%) 89.97 89.85 ns 0.56
Crude protein (%) 87.71 85.56 ns 3.78
Fat (%) 42.70 42.95 ns 1.61
Gross energy (%) 83.58 83.74 ns 0.55
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ABSTRACT

Dry golden snail meat (GASM) meal was used to substitution fish meal (FM) in commercial duck
ration. The experimental 1, two hundred and forty cherry valley ducks were randomly allotted to 5 treatments
with 4 replications was twelfth 1 day old ducklings were using in each replication according to a Completely
Randomized Design (CRD). Dietary treatments were formulated using GASM as protein source substitution for
FM at 0, 2.5, 5.0, 7.5 and 10.0%. The results showed that duck performance had weight gain (BW), average
daily gain (ADG), average daily feed intake (ADFI), feed conversion ratio (FCR), feed cost per kilo gain
(FCG), carcass quality and carcass grade at 56 days old were not significantly different (P>0.05)

The experimental 2, thirty ducks (21 days old), were randomly allotted to 5 treatment with 2 blocks
(3 ducks per replication) according to a Randomized Complete Biock Design (RCBD). The experimental was
divided into 2 periods of growing period (29-35 days of age) and finishing period (50-54 days of age). Dietary
used were similar as in the experimental 1 and separated duck each metabolism cage. The results showed that
apparent digestibility of dry matter, crude protein, fat and energy were not significantly different (P>0.05) and

digestibility between male and female was also not significantly different (P>0.05).

Key words: golden apple snail, fish meal, protein, digestibility, performance production
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Sagavemudal ssfumeuyes i Iunuanhi (%)
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i 0.50 3.50 2.70 2.00 1.50
nIndaunde (44% CP) 25.77 36.66 33.13 29.63 26.24
tanu (55% CP) 10.00 - - - -
ieveuieIuR (56% CP) - 246 491 737 9.82
launaFouvieavia (18% P) 1.60 330 3.20 3.15 3.10
uea-ladu 0.18 0.18 0.18 0.18 0.18
Auesa-amlsleiiu 0.30 030 030 0.30 030
nde 0.15 035 035 035 035
Wsiind (uinmuazIaiiv) 0.50 0.50 0.50 0.50 0.50
520 (A lansw) 100.00 100.00 100.00 100.00 100.00
s @malaniy) 10.81 10.01 10.02 10.04 10.06
AaA M lnrms (%) Tasmssniou

8331 (ME. Kcal/Kg) 3,032.67 3,029.76 3,022.65 3,032.56 3,028.48
Tas@u (%) 2221 22.19 2224 22.18 2220
UADLTEUY (%) 1.23 121 1.24 122 1.23
o3 as aiavun (%) 0.90 097 0.99 0.98 0.99
soarla3afi181/s2 Ton1K (0) 0.65 0.65 0.63 0.65 0.63
1adu (%) 141 141 141 141 141
amlnletiu + Fadiu %) 0.96 0.96 0.96 0.96 0.96
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JaqRus M dad Auveuye3 i 1unulah (%)
0 25 50 75 100

dawin 57.65 50.88 52.02 5332 54.55
$102100a (12.5% CP) 745 7.45 7.45 7.45 7.45
s 1.70 4.00 3.60 3.17 275
Andandes (44% CP) 22.15 30.80 28.10 25.36 22.64
varilu (55% CP) 8.00 - - - -
iiievooImeI LA (56% CP) - 1.97 3.93 5.90 7.86
launaidouvoenyia (18% P) 2.00 370 3.70 3.60 3.55
uoa-ladu 0.10 0.10 0.10 0.10 0.10
fusa-mIsletiu 0.25 025 0.25 025 025
nde 0.20 035 035 035 035
Wiiing (usmguazIaiiv) 0.50 0.50 0.50 0.50 0.50
s (R lanfu) 100.00 100.00 100.00 100.00 100.00
s @A lansy) 1034 9.75 9.76 9.77 9.79
AuAMI IaTUINS (%) TaonisAiman

W89 (ME. Kcal/Kg) 3,110.14 3,107.54 3,109.03 3,104.74 3,106.05
Tals@u (%) 19.78 19.81 19.80 19.79 19.81
uARLTL (%) 1.07 1.08 1.08 1.07 1.08
Woaveiasuianun (%) 0.92 1.05 1.06 1.06 1.07
Woavledadil%nlss TonlIf (%) 0.60 0.62 0.60 0.61 0.62
1adu (%) 1.18 1.17 1.17 1.18 1.17
um'lnletiu + Fadu (%) 0.90 0.90 0.90 0.89 0.89
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AITNN 3 dauﬂsznan‘?nqﬂuuazﬂmﬂmwinw:umamﬁmaauﬂmﬁamqmq 39-56 U
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SagAuemsdad svAumonyes i 1umalanlu %)
0 25 50 75 100

awdn 57.99 53.10 54.14 54.94 55.79
$10u18m (12.5% CP) 12.20 12.20 12.20 12.20 12.20
NS 3.50 5.15 4.80 455 4.25
andumans (44% CP) 17.66 24.12 22.06 20.03 18.01
tailu (55% CP) 6.00 - - - -
fioMB0IYBIUA (56% CP) - 1.48 2.95 443 5.90
launaiFouroaina (18% P) 1.60 290 2.80 2.80 2.80
uea-ladu 0.05 0.05 0.05 0.05 0.05
fuea-wm s letiu 0.15 0.15 0.15 0.15 0.15
inao 035 035 035 035 035
¥Wiiind (uITmuaziniiv) 0.50 0.50 0.50 0.50 0.50
s (R lansy) 100.00 100.00 100.00 100.00 100.00
57 (Ui lan3w) 9.80 9.35 9.35 9.37 9.39
AN 10N (%) laomsfimi

W8397U (ME. Kcal/Kg) 3,230.49 3,233.03 3,228.05 3,231.45 3,235.33
Tals@u (%) 17.20 17.21 17.21 17.20 17.21
UARLTUN (%) 091 0.92 091 091 092
vemiosasnniavun (%) 0.94 0.97 0.99 0.95 0.96
WoarleTad 19152 Tom{1d (%) 0.49 0.50 0.51 0.50 0.50
Tadu (%) 0.96 0.95 0.95 0.95 0.96
wn'ls letiu + Safiu (%) 0.71 0.70 0.71 0.71 0.70

s deyaniada

WnsTnseideyanamun/sysumiaada nalysis of variance : ANOVA) ATUHUMINAGB T

$ L . J ’
1 1L CRD LAUHUATINARSIR 2 WUl RCBD (SAS, 1985) tlSsuivumismainuuandiundsluudaz

ﬂ’cill Duncan’s New Multiple Range Test (DMRT) (Steel and Torrie, 1960) woznuua linlaedd Orthogonal

contrast

wamInaasatazIorsal

3 y v » [
nansnanedh 1 mslditeneaweiuatuihumads Tilsduwmudaniulvemsidadiefisedu

' . o o ' v ald o eda d o a a da
AN 9 ﬂaﬂuimuzmsNaﬂm'lﬁ'tﬂmma:nquuumunmmmmu aﬂﬂmmsmmuh ﬂ?mmaMﬁﬁnu
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116

Sarnsuldsuevs uazduquemisdumskie fimlndifvaiu (P>0.05) (RIM319M 4) Boldos (1995)

y ] N ¥
wuhns Widensuwes uadanaunu TsAusinmindmdsaazdardulugasemslrdie  fidasns

) ' »
wiydvTadi hinandaiu dunsliveosesumiufenhil¥aussouzanns msfiulfveslnnans i

¥ 5 o 1 o A( \d
manzaudyindn iiesnluemisiissduunadousingfenuesgeniinawdesms aufnd (2542) nqu

) ¥ N
Mdilonoureiuauds Mlinanda quam uazduyuaskdaly Livanssnnmsiddaniu aeandes

o a 4 4’ a t ' Ly aa o’ o 1 o
fiv 159 uazne (2542) Wmanauwes1ummiuﬂnizm'l‘u WU Ysinmemisiny umuﬂ'le tazey

vaslduas luuandranu

o & P ¥ a s . a {1 Py
AN 4 Namﬂ%'mﬂneum)iumma“lumwﬁmzﬂvma ] ABTUITTIDUSNTINTAALLIAIUD

syfuneayeiuauiumulahlugasemis (%) SEM
Fafiftnn 0 25 50 75 100

dmingasudu (nfudeda)

54.58 54.38 54.58 54.79 54.58 0.23
dmrindafiiuiu (nFune@)
0-20 Ju 913.33 931.46 923.75 928.71 91208 2532
0-38 3u 2,570.83 2,557.71 2,497.92 2,400.94 2,530.00 51.41
0-56 U 3,547.50 3,507.71 3,485.57 3,502.61 3,587.42  60.48
RWGI 0-56 7u 100.00 98.88 98.25 98.73 101.12
sasnsesaudu Ia (nSuredmedu)
0-56 M 64.00 63.23 62.84 63.14 64.74 1.13
W misiinu (nfudedarotu)
0-56 158.46 159.92 156.95 161.76 164.46 2.29
Sasnsaldouemis
0-56 U 2.56 2.64 2.56 2.55 2.57 0.15
ﬁ'unudamnﬂ?;uuﬁ’mﬁﬂ 1 Alansy (W nn.)
0-56 26.02 25.12 24.54 24.53 24.76 0.42

]
< o1

¥y t 4
a5 ¥iitonenyeIfiszdude 4 vlfinsamn uazquamennidlaie (P>0.05) udnlefidudin

(P<0.01) (Fe1319% 5) M3 1FomsfliszduTdsAunasndsamunyiiu sz ldilesiSudenuas

s d o a’ [] 1 ] [ o o Sl 1 - o P s g o P 1+ @
wesisudaitionual 9 '1uu9mmmu uazmuwuqﬂ‘lumuaunu seiidefisuarnnuana1eiu x"ﬂu

wugnssuiludnrugy (David, 2000)
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; 4 - ! 4 o o 1
AN 5 Nami‘li’ﬁuauauwemauﬁ'ﬂuam15L§Imﬁews:ﬂuma 9 NUABDAUNTRTIN

sdunsuweluawiamudaniulugasemis (%) SEM
Fefidnm 0 25 50 75 100
dWiniiamiy)  3,638.33 3,546.67 3,508.33 3,528.33 3,580.00  63.86
N (%) 67.97 68.05 67.83 68.79 68.18 0.35
Wieen (%) 17.67 18.14 16.55 17.36 16.62 0.50
in (%) 13.71 14.28 13.94 13.56 13.42 0.45
veuazae Inn(%) 18.91 18.79 19.41 19.74 18.97 0.57
3 (%) 0.09° 0.09° 0.11° 0.10® 008  0.004
ale (%) 0.83 0.88 0.91 0.90 0.86 0.02
AU (%) 3.21 2.94 3.41 2.95 3.44 0.22
) 3.61 3.77 3.79 338 3.74 0.20
Tviiuseafios (%) 2.12 231 2.10 1.93 2.17 0.09
INFATIN (AZHUN) 4.50 421 421 425 441 0.14

mnomg : " swdouoaieafunmiudeddnesduiudanuuandiiuediifvdigdmeata

(P<0.01)

wanmaaesd 2 msldidensuweiuaututhumds Tshuunuaniudensdeslénialnsus
vosilaide wud nsdeelguesiaguits Tusu luii uazwdsen Vfuﬂﬁu‘fmzﬂziu uazszozyu i
UANANAY Li‘lﬁqufuzﬁﬂsz?m%mwmstiauHﬁﬂquﬁquaziﬂsﬁu‘ﬁ’nduﬂﬂiu sadusm lviuuazndaanu
anas M3 ldumda lalsAufiendad (Animal protein) fqumiiRarani14a endeskroonlunllfie
MUSTUUNBNIAUBINTS (gastro intestinal system) wazaunseldilse Tonfidanihlusaufinaniy
(Mulyantini et al., 2004) NnmsfSoudivudaszlivsz@niamnsdesldqenila Taoianzidelo (Tery,

2004)
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sydunsoyeluaudaumulanulugasemis (%) SEM
Fefidnun 0 25 50 75 100
n13ges Ruasms 14uss Toml Bvesemmiflagu
Saquiie (%) 87.59 87.48 88.13 87.84 87.36 0.63
Talseu (%) 85.20 83.44 84.18 84.50 86.68 1.64
Tuifu (%) 72.28 72.41 74.00 71.71 73.71 0.98
NI (%) 85.44 85.54 85.79 85.63 85.04 033
nstes18uasms1$lse TomilRvesemsidayu |
Saquis (%) 90.03 89.94 90.08 89.12 90.38 0.56
Tdsiu (%) 87.03 84.78 84.33 87.40 87.21 3.78
Tuiu (%) 65.90 62.90 64.71 62.77 64.85 1.17
NAWM (%) 83.78 83.87 83.45 83.77 83.44 0.55
aypl

y v y ]
s 1afensawetuauniuthumaslsauumudaniy luemmdaiiowes seaidd wud msld

4’ = -; ° 9 - 1 u’ o o da A! o - - -
l‘ua'ﬂBUW’E)?I“E]TH15Lﬂﬂlu9ﬂ11ﬂﬁlﬁiﬂu3ﬂﬁNﬁﬂ Y UTMUARININUYY emmm%stymuiﬂ Y

] [] v i d
oA sasimanlasue s Aununsemisdentslaowniin quamein uazinsasn i

) L
uanshefusnnts ey iesnnmisdestdues Saguds TusAu vy uaswdumailauuasda

] ¥y ] y
yulinandesznienguiilfidleneuyes furahs ihldaussousmanda hiunnd ey uazmsldiile

o a o ﬁ 4’ o 1 A
NoUYBINITAY 10% Tuomse AUBANIINQUBU

!.'I

= =
fafnssulizma

aazfifulasvevouguaemirsanfimivayumsids lnommizedadaiuganyunsiie

i lilsedTleudseuna 2547 uazqut‘f’n’;”uuaxﬁmum%”wmnsmmsﬁ'n'fum%'au (TROFREC) n102%1

Farmans auzinuasnaad amTImndovsuLnu

1ena1381989

$5%an uasardne, 2545, msldusz lomlvesmeoyes luemslnlduazdla . InoiiwuiySygninn

saasuntiadia vdaduna Sadiaineds v inndanuasemaad.
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finon i mzsum Toado iwugaed siiumd wedine Sszdng gaulyn essam neudund uaziimut s
v, 2542, prstlesfunazaiugumenye’ Taon1s Sansnaisinowas§i3s. s
namsasonifunuysel lnsamsifesdasedu.

Tsn! ARge dufing sy miu sivso gadug Sanad taaqe wydund 1m taggnanuiing 8ni
tsziaeni. 2542, msldmoure’uamnuiaiiuunasemis Tlsduluunnsemla $2ee1y6-15
Flaw. swnumstszgudnmadnmunyasnamiie adelt 2 mndmua
umTInoduFoalng. 8-10 fuAw 2542.

fom i, 2542, BuImAvBMBLYEI fUNYATNT. endsUszneumstlszyuduinn Fes “ney
o3 o Tsausu'ndu e.fvglan. nesfiguasdadingt nsudsMsNERINIENITINABATLAL
annsal. '

qufind tastnfu. 2542, avsfinunts Wesseiuamnutmaumalathilugasems Iily 2
01y 3645 A, InoiinuiSyginnmansumiudia auzdudiafng
UMTINMGAEUAAD.
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