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Abstract

Using alternative protein sources in a 38%P and 7%L white shrimp diet was determined.
Test diets consisted of diet 1 containing 12% fishmeal and 28% soybean meal (control). Diets 2 and
3 replaced fishmeal protein with corn gluten integrated with meat and bone meal at levels of 50
and 100%, respectively. Diets 4-6 replaced soybean meal protein with corn gluten integrated
with DDGS at levels of 50, 100 and 100% supplemented with phytase 1,000 FTU/Kg, respectively.
Three groups of shrimp, each weighting 0.55 g, were fed each diet at 4-10% of body weight per day
for 8 weeks. Replacing fishmeal showed that the growth, feed conversion ratio, protein efficiency
ratio and protein retention of shrimp fed diets 1 and 2 were not significantly different (p>0.05) but
were better than shrimp fed diet 3 (p<0.05). Replacing soybean meal showed that the growths of
shrimp fed diet 1 and 4 were not significantly different (p>0.05) but better than shrimp fed diet 5
and 6 (p<0.05). The feed conversion ratio, protein efficiency ratio, and protein retention of shrimp
fed diet 1, 4, 5 and 6 were not significantly different (p>0.05). In conclusion, corn gluten integrated
with meat and bone meal could replace fishmeal up to 50% and corn gluten integrated with DDGS
could replace soybean meal by at least 50% for a 38%P and 7%L white shrimp diet contained 12%

fishmeal and 28% soybean meal without impacting growth and feed utilization.

Keywords: Corn gluten meal; Meat and bone meal; Fishmeal; DDGS; Soybean meal
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Table 1 Ingredient composition of test diets (%)

Parameter Replacing fishmeal Replacing soybean meal

Control CG+MBM CG+MBM CG+DDGS CG+DDGS  CG+DDGS
(1 50% (2) 100% (3) 50% (4) 100% (5) 100%-+Phytase

(6)
Fishmeal (60%P, 76B/kg) 12.00 6.00 - 12.00 12.00 12.00
Poultry byproduct meal (56B/kg) 6.00 6.00 6.00 6.00 6.00 6.00
Squid liver meal (62B/kg) 5.00 5.00 5.00 5.00 5.00 5.00
Wheat gluten (167B/kg) 5.10 5.10 5.10 5.10 5.10 5.10
Bakers yeast (355B/Kg) 2.00 2.00 2.00 2.00 2.00 2.00
Soybean meal (45%P,32B/kg) 28.00 28.00 28.00 14.00 - -
CG(60%P)/MBM(55%P) (1:1) (43.50B/kg) - 6.10 12.20 - - -
CG(60%P)/DDGS(30%P) (1:1) (40B/ke) - - - 14.35 28.70 28.60
L-Lysine (98.5%, 136B/kg) - - 0.20 0.20 0.50 0.50
DL-Methionine (98.5%, 172B/kg) - 0.10 0.20 0.20 0.20 0.30
L-Arginine (98.5%, 200B/kg) - - - - 0.45 0.45
Wheat flour (38B/kg) 20.00 20.00 20.00 20.00 20.00 20.00
Broken rice (18B/kg) 6.58 5.18 3.58 5.63 4.33 4.31
Rice bran (15B/kg) 10.00 10.00 10.00 10.00 10.00 10.00
Tuna oil (140B/kg) 1.00 1.30 1.60 1.00 1.00 1.00
Vitamin premix (7508/kg) 1.50 1.50 1.50 1.50 1.50 1.50
Mineral premix (500B/kg) 1.50 1.50 1.50 1.50 1.50 1.50
Mono calcium phosphate (40B/kg) - 0.90 1.80 0.20 0.40 0.40
Vitamin C (35%, 1,000B/kg) 0.10 0.10 0.10 0.10 0.10 0.10
BHT (400B/kg) 0.02 0.02 0.02 0.02 0.02 0.02
Soy lecithin (60%, 120B/kg) 1.00 1.00 1.00 1.00 1.00 1.00
Calcium propionate (80%, 240B/kg) 0.20 0.20 0.20 0.20 0.20 0.20
Phytase 1,000 FTU (700B/kg) - - - - - 0.02
Total 100.00  100.00 100.00 100.00 100.00 100.00
Ingredient cost (Baht/kg) 73.35 72.14 71.17 75.14 77.55 77.82

Remark *Vitamin (g/Kg): B1 46, 82 40.32, B3 73.4, B5 50, B6 60, B12 0.01, Folic acid 3.36, Inositol (98%) 197, Choline
chloride
(50%) 450, Biotin (2%) 1, A/D3 2.35, E (50%) 30 K (50%) 26.56 (modified from [19])
**Mineral (g/Kg) : KHZPO4 100, NaHZPOA.ZHZO 100, CaHPO4 150, KCl 54.28, MgSOA.7HZO 283.98, FeSOA.7HZO,
40,
ZnSOq.?HZO 131.93, CuSOa.SHZO 2.5, MnSOAAHZO 6.5, NaSeO3 0.1, COCL6HZO, Kl 0.67 (modified from [20-21])
CG = Corn Gluten (50B/Kg); MBM = Meat and Bone Meal (37B/Kg), DDGS (30B/Kg), Prices based on real retail
price
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Table 2 Proximate composition (%) and dietary essential amino acids (% of P) of test diets

Parameter Replacing fishmeal Replacing soybean meal
Control (1) CG+MBM  CG+MBM CG+DDGS CG+DDGS CG+DDGS
50% (2) 100% (3) 50% (4) 100% (5) 100%+Phytase (6)
Moisture 8.28 9.06 7.18 8.18 7.89 8.30
Protein 37.96 37.98 38.05 38.00 38.11 38.02
Lipid 7.03 7.09 7.14 7.10 7.06 7.15
Ash 8.30 8.55 8.83 8.38 8.26 8.22
Fiber 2.22 2.35 2.45 2.24 2.32 2.29
NFE 36.21 34.97 36.35 36.10 36.36 36.02
Energy (kcal/100g) 427.12 422.71 429.23 427.55 428.86 427.80
Arginine 7.04 5.97 7.92 5.53 7.33 7.77
Histidine 3.23 3.14 2.78 2.98 2.85 3.11
Isoleucine a.77 4.91 5.08 4.81 5.11 4.19
Leucine 8.90 9.35 8.69 8.89 9.31 9.96
Lysine 1.22 6.33 6.08 7.63 6.58 6.21
Methionine 2.35 1.84 1.72 1.89 2.05 2.52
Phenylalanine 6.11 5.90 572 6.55 6.26 6.85
Threonine 4.89 a.27 5.32 5.46 5.43 5.01
Valine 5.75 5.25 5.30 5.07 4.55 5.41

Remark NFE or carbohydrate calculated by 100 - (sums of moisture and other nutrients), Energy calculated by

multiplying protein, lipid and NFE with 5.6, 9.4 and 4.1 Kcal/g
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Table 3 Growth, survival rate and feed utilization of shrimp fed with test diets for 8 weeks

Replacing fishmeal

Replacing soybean meal

Control (1) CG+MBM  CG+MBM  CG+DDGS  CG+DDGS CG+DDGS
50% (2)  100% (3)  50% (4)  100% (5) 100%-+Phytase (6)

Initial weight () 0.56+0.01°  0.56+0.02° 0.56+0.01° 0.55+0.01°  0.56+0.01° 0.55+0.01°
Final weight (g)  5.07+0.16° 4.85+0.14° 4.19+0.06° 5.15+0.23°  4.59+0.21° 4.61+0.18"
Weight gain (§)  4.51+ 0.06° 4.29+0.14° 3.63+0.06° 4.60+ 0.14°  4.03+0.20° 4.06+0.18"
Initial length (cm) 3.43+ 0.06° 3.48+0.11° 3.47+0.12° 3.57+ 025" 3.53+0.21° 3.43+0.21°
Final length (cm)  7.07+ 0.11°  7.23+0.25° 7.11+0.17° 7.17+0.06°  7.20+0.35° 7.03+0.15°
Length gain (cm)  3.63+ 0.06° 3.76+ 0.17* 3.64+ 0.24° 3.60+ 0.20° 3.67+ 0.25 3.60+ 0.35°
Survival (%) 64.00+4.00° 66.67+2.31° 67.33+4.16° 69.33+5.03° 66.00+7.21° 65.33+4.16°
FI (g/shrimp) 6.62+ 0.48° 6.76+0.39° 6.64+ 0.57° 6.69+ 0.10°  6.49+ 0.60° 6.74+ 0.40°
FCR 1.47+0.11° 1.60+0.04” 1.78+0.13" 1.49+0.08" 1.61+0.10% 1.65+0.09"
PER 1.80+ 0.13° 1.65+ 0.06™ 1.49+ 0.11° 1.76+ 0.10° 1.64+ 0.11% 1.60+ 0.06”
PR (%) 30.21+ 2.19° 26.84+1.68 24.79+ 1.92° 28.44+ 1.63° 26.74+ 1.82°  26.46+0.93"

Remark Different superscript in row means significant difference (p<0.05) ; FI = Feed Intake ; FCR = Feed Conversion

Ratio ; PER = Protein Efficiency Ratio ; PR = Protein Retention

3.1.3 gauAmlnyuIngg

ANAIMIILNBUINITVOIN SMAABIUAR LY
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Faweagesii 1, 2 uag 3 farudu Wkt Tasiy
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(0>0.05) fsiiAesaeemnsgnsdt 2 uay 3 Ml
uaneafy (p>0.05) uafidrtesndndsidssdae
mmiqmﬁ 1 eehefifuddyneadn (p<0.05) e
fisanmsmaununndavdemuinfeiidese
0SSt 1, 4, 5 uay 6 fanuty Wakuuagsa
suesnniazAslulamsaliunnanaiu (0>0.05)
fafidsssaemsgnsi 5 uay 6 Tludulsiunnsig
fu (p>0.05) wifietosnindsiiFessneonmsgns
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gdAyneadia (p>0.05) IneaniewaeeImis
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AN 5, 4 Uag 6 MR

e

Auanluszuunaaesdadussuuy
Mudy nugamgll Auay Usinaeendiaud

H < ! < -~
azangunaulunsane anuduang uenlude
susazlulas ludveass wazdwinuineunandu
fAnegluyae 28.5-33.6 °C, 29-31 ppt, 5.1-5.9
mg/L, 7.8-8.3, 105-130 mg/L, 0.55-1.72 mg/L Uag
0.118-0.724 mg/L muasu
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Table 4 Proximate composition of shrimp whole bodies (%)

Replacing fishmeal

Replacing soybean meal

Control (1) CG+MBM  CG+MBM  CG+DDGS CG+DDGS CG+DDGS

50% (2)  100% (3)  50% (4)  100% (5) 100%-+Phytase (6)
Moisture ~ 74.79+0.30° 74.97+0.22° 74.91+0.21* 75.04+0.23° 75.00+0.13° 75.11+0.16°
Protein  16.50+0.11" 16.33+0.19° 16.23+0.22° 16.19+0.08° 16.39+0.11° 16.60+0.36
Lipid 0.91+0.04" 0.86+0.03” 0.87+0.03° 0.94+0.03° 0.78+0.01° 0.80+0.03°
Ash 4.27+0.01°  3.98+0.04° 3.91+0.04° 3.95+0.04° 4.08+0.04° 3.79+0.07°
Fiber+NFE 3.53+0.23° 3.86+0.57° 4.08+0.40° 3.88+0.19° 3.75+0.21° 3.70+0.29°

Remark Different superscript in row means significant difference (p<0.05), Fiber and NFE are shown as total value

because fiber is not measured, Initial shrimp contains moisture, protein, lipid, ash and fiber + NFE as 75.10+0.18,
16.81+0.08, 0.79+0.01, 4.06+0.12% and 3.24%, respectively

3.1.4 AIIUANAIVBNDINIT

AUAITAYEIE NI NARBIITINNTUT I
2 F3lue wandlu Table 5 wudndisefuanuiia
0 ppt mmiqmﬁ 1, 3 uag 4 danunsinliunnmng
1 (p>0.05) Lwiﬁmmmﬂdwmmiqmﬁ 2,548y 6
agnafiTeddnynneadf (p<0.05) fisziuarudy 5
ppt mmiqmﬁ 1, 3 uag 4 fnnumsialiunneng
iU (p>0.05) Lwiﬁmmﬂﬂd']a’lmigjmﬁ 5 hay 6
pgiltivdAyneadi (p<0.05) warilseiuay
WA 15 wag 30 ppt mmsqmiﬁ 1-4 fanumsiali
WANANAY (p>0.05) LL@iﬁmmﬂﬂ'ﬁﬂmmiqmﬁ 5
wag 6 ey 1lltudREIEDRA (p<0.05)

3.1.5 msgudslusauluamis

n1sagydelusAuYe@IMITNARBIAINNT
with uanslu Figure 1 wudiiiynsefuaandy
91n3gasTl 5 uaz 6 grydelUsiumnninetms
ansduq egsiifodfamneadia (p<0.05) wagyn
sfumILAN 8N3gRs 1, 2 uae ¢ grydelusiu
lalwmneineiu (p<0.05) Lwiﬁf-w"lmﬂﬂdmwmﬁz_jmﬁ 3

o o

pgslipdAyNeada (0<0.05)

Science32-N2.indd 35

35

3.2 39190l
nAteillFAnmmamaunulartufedn
wanwasApfungituLasLiouarnszgnUy wagns
vieuvumMAdImEBIfEdUNALTIRDTUNgITULAS
\HouaziAtioasn 50 way 100% pddy Tne
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ntdes willetfindnsmawnudu 100% nuin
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Table 5 Water stability of test diets after 2 hours of immersion (%)

Salinity Replacing fishmeal Replacing soybean meal

(ppt)  Control (1)  CG+MBM CG+MBM CG+DDGS CG+DDGS CG+DDGS
50% (2) 100% (3) 50% (4) 100% (5) 100%-+Phytase (6)

0 80.20+0.20"  78.90+0.40° 80.37+0.35°  80.00+0.20°  78.57+0.40" 78.23+0.32°
5 81.47+0.55" 80.03+0.25° 81.43+0.55° 80.93+0.11° 78.53+0.45° 78.50+0.56°
15 84.93+ 1.01° 83.27+1.51° 84.27+1.28" 83.30+ 0.30° 80.10+0.36" 80.60+0.36°
30 87.63+ 0.91° 85.97+1.01° 87.50+1.41° 86.07+ 0.61° 82.83+0.40" 82.75+0.75°

Remark Different superscript in row means significant difference (p<0.05)

0 ppt 5 ppt 15 ppt 30 ppt

30

2

(G,

2

o

1

(S,

1

o

Protein Loss (%)

(6]

o

B Control B CG+MBM50% B CG+MBM100%

Bl CG+DDGS50% M CG+DDGS100% W CG+DDGS100%+Phytase

Figure 1 Percentages of dietary protein loss of test diets after 2 hours of immersion
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