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Evaluation of growth, feed utilization efficiency and immune
parameters in tiger shrimp (Penaeus monodon) fed diets
supplemented with or diet fermented with gut bacterium
Bacillus sp. DDKRC1. isolated from gut of Asian seabass (Lates

calcarifer)
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MR O RN AR, FIOVeENsriz2 s
WA S YA SN . FUAT 7R B AEAR I — BRINF [R] L 25 7 2F
M &g . PTCAIG R s 1, 18 I TS S5 40 B Tk B
o JLANVEXTERN (Gomez, Geovanny & Shen, 2008) AR,
P TR ) e s B fEIBE 77 (Rengpipat et al., 2000)

A R — S5 W3R BH ad A B AT ] AN A RO . 20 3E 3% B R E Bt AR A B 1Y) 2 AR B Bl & Bl /D
Ha] DA - # s iR a5 AR R0CR,  (E KA A S b i) 2 A B 7R FH AT ART 7K 2 F2 58 i PP R A R OR Y
3 (Zorriehzahra Mohammad%s, 2016) .

Lates calcarifer/x ¥z {41 5| DDKRC1 718 /2 55t A 18 I 41 4E & 0 e liF 4l E (De, Ghoshalfll
Ananda Raja, 2014) .
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TABLE 1 Proximate composition (% of dry weight) of the

experimental diets

Diets

Parameters D1

Moisture 887 + 0.04
Crude protein 3487 + 0.03
Crude fibre 272 + 0.06
Lipid 5.28 + 0.07
Ash 12.07 + 0.14
NFE 36.19 + 0.05

D1 - control diet, D2- live bacterial-supplemented diet, D3 - fermented

diet.

NFE, nitrogen-free extract; values are mean + SD. Error of 3 determina-

tion.

D2
8.71 + 0.11
34.59 + 0.29
274 £ 0.12
5.28 + 0.05
12.16 + 0.03
36.52 + 0.15

D3

1220 + 0.26

3593 = 0.14
252 + 007
5.19 + 0.05

12.78 + 0.03

31.38 + 0.08

UM W DDKRC1: #rfigiE 75, 16s rRNAME
ek A -

D1: ARk

D2: FbARH2.94x105 cfu/g 2 14T # DDKRC1

D3: FAtEREH42.94x105 cfu/g ZF HIFF FDDKRC1 (34°C
i 5 48h)

TR R AN GEAE MR ZE IR AL, HARR R 5/KIR & 5 KE 1 121°C K E Smin. MR 54 A5
PR o ZF AT B W AE K 2 2RI



FEAENT B s A FEDE 1T R R
FRHE I [E]: 42d
PRI E: 21K
RIRE: 10%

FEHE K . 50% (15T e i &
K, HFE3IRE—IK,

FEHESEAE: FH3NNEE,
ETRRE T EEEE.

TABLE 2 Water quality parameters in the rearing tanks during feeding trial

Woater parameters
Dissolved oxygen (mg/L)
pH

Temperature®C

Salinity (g/L)

Alkalinity (mg/L)
Nitrate-(N) (mg/L)
Nitrite-(N) (mg/L)

Total Ammonia (mg/L)

Total microbial count (x10% cfu/ml)*

— JH Total Vibrio count (x10? cfu/ml)*

Measurements (mean £ SD)

Group |
5.47 + 007
7.84 + 0.03
31.00 + 0.57
7.10 + 0.00
130.67 + 1.33
0.181 + 0.02
0.027 + 0.007
0.378 + 0.012
2.51 + 0.03°
1.15 + 0.02°

Group |: fed diet D1, Group ll: fed diet D2 and Group llI: fed diet D3.
Values bearing different superscript letters (a,b,c) in a row differ significantly.

*p < .05.

BE10R B — Ik b

——a

=
=20

Group |l
5.33 £ 0.07
7.94 + 0.04
30.80 + 0.57
7.23 £ 0.03
136.00 + 2.31
0.163 + 0.01
0.028 + 0.009
0.326 + 0.022
2.87 £+ 0.03°
0.88 + 0.04°

Group llI
547 + 0.18
7.85 + 0.03
32.33 + 0.88
7.13 + 0.03
129.33 + 0.53
0.151 + 0.02
0.024 + 0.006
0.366 + 0.011
2.67 + 0.02°
112 + 0.02°

, MREA/NTE, RFRER AR
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WER (%) , FFEMEKE (SGR) , HERE (FCR) MEHBRICEL (PER) ff 1Akl
FRUEST 1 (Steffens, 1989) JIE.

EREMEMBEAZEZE (ADC) HEIE (DeSilva&Anderson, 1995) 1158, AR N:

% Cr,O4in diet
% Cr20ain faeces
% nutrient in faeces
X : —_— x 100
% nutrient in diet

Digestibility coefficient (%) = 100 -
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TABLE 1 Proximate composition (% of dry weight) of the

experimental diets

Parameters
Moisture
Crude protein
Crude fibre
Lipid

Ash

NFE

D1 - control diet, D2- live bacterial-supplemented diet, D3 - fermented

diet.

NFE, nitrogen-free extract; values are mean + 5D. Error of 3 determina-

tion.

Diets
D1 D2 D3
8.87 + 0.04 8.71 £ 0.11 12.20 + 0.26
34.87 + 0.03 34.59 + 0.29 3593 £ 014
272 + 0.06 274 + 012 2.52 + 0.07
5.28 + 0.07 5.28 + 0.05 519 + 005
12.07 + 0.14 12.16 + 0.03 12.78 + 0.03
36.19 + 0.05 36.52 + 0.15 31.38 + 0.08

10

e

48

72

Incubation period (hr)

96

120

<+ <+ Loss of DM (%)
e EE (%)

- ai= CF (%)

== [rop glucose (%)

il CP (%)

FIGURE 1 Change in nutrient content of diet after different
hours of fermentation with Bacillus sp. DDKRC1.

WERAFEN B5%HHERR) o MHE4E, BRAKSSEEAREZER (p>0.05) . KT Hl#
WED3, itk T REEZAT, JFH RKI{E48/ NG, pHIE NS5.810, fHEH (cP) &=,
WEMAEYIEE) I ER K, TYm R D . WEEKRRET, HA4E (CPH SERIK. Hik, 7
IR H 58, 557748/ s .

i 120 ] e B



100 -

B Group |
Group Il
B Group Il

Microbial count in log value (CFU g-
1 of digestive tract)
[
=
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1

Cellulolytic Proteolytic

Total count Amylolytic

FIGURE 2 Microbial count in digestive tract of P. monodon fed
experimental diets for 42 days. Mean values of different groups are
significantly different (p < .01)

TABLE 3 Growth performance of P. monodon-fed experimental

diets

Parameters

Initial body
wt. (g)

Final body
wt. {gl x=x

Total wt.
gain (g)**
ADG (mg/d)**

Weight gain
[%]* *

DM intake
[gfd)**

FCR **

SGR (%)
PER™"
Survival (%)*

Treatment groups
Group | Group Il Group Il
2.73 + 0.003 273 + 001 273+ 004
6.10 + 0.012 6.52 + 0.03° 6.33 + 0.02°
3.37 + 0.02° 3.79 + 0.02° 3.60 + 0.04°
80.15 + 0.48° 90.23 £ 0.63° | 85.71 + 1.03°
12317 + 0.88* |138.48 + 0.79® 131.96 + 3.46°
0.1517 + 0.00° 0.1486 + 0.00° | 0.1536 + 0.00°
1.89 + 0.00° 1.64 + 0.00° 178 + 0.02°
1.91 + 0.008 1.99 + 0.07 2.00 + 0.03
1.47 + 0.00* 1.75 + 0.01¢ 1.60 + 0.01°
7083 + 4.16* I—oo"a?.su T 0. 83.33 & 4.16”"

Group |: fed diet D1, Group ll: fed diet D2 and Group lll: fed diet D3.
Values bearing different superscript letters (a,b,c) in a row differ signifi-

cantly.
*p < 05
gl Bl 1
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Digestibility (%)
Digestibility (%)
Dry matter™*
Organic matter™
Hemicellulose™
Cellulose™*
Crude protein **
Lipid**
Gut enzyme activity
Specific Amylase activity™™"
Specific Cellulase activity**"

*xZ

Specific Protease activity

Treatment groups
Group | Group Il Group 1l
85.01 + 0.10° 87.37 + 0.20" 85.41 + 0.20°
87.69 + 0.08° 90.05 + 0.16" 87.39 4+ 017
87.25 + 0.80° 90.03 + 0.10° 88.54 + 0.08"
69.79 + 0.63° 77.27 + 0.08° 75.54 + 0.37°
88.27 + 0.08° 90.62 + 0.15" 9252 + 0.10°
91.94 + 0.05° 95.81 + 0.06" 92.19 + 0.10°
85.87 + 0.12° 93.48 + 0.69" 86.40 + 0.09°
3852 + 0.17° 40.68 + 0.74" 38.92 + 0.24%°
3.73 + 0.15° 4.98 + 0.15" 3.99 + 0.08°




TABLE 5 Carcass composition (% of dry weight) of P. monodon-
fed experimental diets

Parameter
Crude protein®*
Crude fibre™*
Ether extract™
Ash**

Treatment groups

Group | Group |l Group |l

62.19 + 0.09° |65.61 + 0.14°| 62.27 + 0.06°
9.62 + 0.06" 9.28 + 0.07° g.44 + 0.21°
2.80 + 0.06° 3.39 + 0.04" 3.06 + 0.04°

16.39 + 011° 1614 + D.EIS*‘I 14.43 + 0.07°

Group |: fed diet D1, Group ll: fed diet D2 and Group ll: fed diet D3.

Values bearing different superscript letters (a,b) in a row differ signifi-

cantly.
**p < .01.

TABLE 6 Haematological parameters of P. monodon-fed

experimental diets

Parameter

THC/ml of
haemolymph

(% 106)*

GH count/ml of
haemolymph
(x10%)*

NGH count/ml of
haemolymph

(x10%)*

Serum PO activity
U/min./mg protein

Antibacterial
activity

Phagocytic
activity (%)

Total microbial
count in
haemolymph
(cfu/ml x10%)*

Total Vibrio
count in
haemolymph
{cfu/ml)

Treatment groups

Group | Group Il Group Il

13.90 + 0.06* | 17.40 + 0.35° 17.90 + 0.17°
264 +0.09* | 428 + 029° | 296 + 0.18*

11.26 + 003 13.13 + 006" |14.94 + 0.01°
029 + 0.01* 053 +001® | 0.66 + 0.03°
0.06 + 0.00° | 0.14 + 000° | 0.11 + 0.00°

17.75 + 0.43* | 25.75 + 0.14° |23.75 + 0.14°
211 + 000® 152 + 0.03° 1.57 + 0.02*

<30 <30 <30

Values bearing different superscript letters (a,b,c) in a row differ signifi-

cantly.
*p = 05.
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