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Effects of Probiotic and Vitamin C on Survival rate and Cortisol

Hormone for Broodstock of Thai walking catfish
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ABSTRACT: This study aimed to investigate the effects of probiotic supplement Bacillus subtilis
(BS01) and vitamin C derivatives L-ascorbyl-2-monophosphate (AM) in pre-transport Thai walking
catfish on survival rate and cortisol hormone for broodstock of Thai walking catfish (Clarias
macrocephalus). The experiment was designed using Completely Randomized Design (CRD)
by dividing the samples into 6 experimental groups; Group 1 (G1: control), Group 2 (G2: 0.75 g
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BSO01 +0.25 g Am), Group 3 (G3: 0.50 g BSO1 + 0.50 g AM), Group 4 (G4: 0.25 g BS01 +0.75
g AM), Group 5 (G5:1 g BS 01) and Group 6 (G6: 1 g AM). The results revealed that the initial
average weight was 125.00 + 1.54 g and the density was 20 fish/m?> measured for 90 days of
feeding. G6 contributed the highest content of vitamin C (3,371.53 + 212.67 mg.kg') with
significant difference among groups observed (P < 0.05). Feed conversion ratio were not different
among groups. G6 had the mean of RBC, Hb and HCR at the level of 3.64 + 0.39x10%mm?, 9.81
+ 3.74 g/dL! and 47.13 + 7.52%, respectively. G6 had the lowest cortisol hormone and serum
glucose which were 155.23 + 52.80 ngml' and 112.30 £ 17.50 mmol.L"!, respectively. G4
exhibited the highest Gonadosomatic index (GSI:79.09 + 5.83% ), fertilized egg (273.00 + 12.38
egg.g!) and HR (79.55 + 1.75%). G5 showed the highest survival rate (87.21 + 4.07%), which
significantly different from G1 (P > 0.05) The water quality indicated by pH value, temperature,
DO and TAN of G6 were 5.4 - 7.3,29 -35°C, 3.04 -6.24 mg.1" and 0.01 - 1.27 mg.1 !, respectively.
Therefore, the results of this study showed that dietary supplemented with 1 g.kg!' Bacillus subtilis
could enhance survival rate and seem to reduce cortisol level of Thai walking catfish.

Keywords: Probiotic, Vitamin C, Clarias macrocephalus, Growth performance, Cortisol Hormone
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Table 1 Composition of the diets supplemented with Bacillus subtilis (BS01) and L-ascorbyl-2-

monophosphate (AM) for Clarias macrocephalus brooders

Ingredients/ G1 G2 G4 G5 G6
Nutrient (control) (0.75+0.25) (0.50+0.50) (0.25+0.75) (1g BSO1) (1g AM)
Protein 31.39£0.33° 31.43+0.30” 31.38+3.37° 31.42+0.308” 31.38+3.37° 31.36+3.37°
Fat 8.11+0.19° 8.16+0.52° 8.09+0.47° 8.28+0.078” 8.21+0.12° 8.34+0.69°
Ash 10.23+0.494" 10.3240.45° 10.31£1.01° 10.25+3.94° 10.27+1.01° 10.24£1.01°
Fiber 3.49+0.06" 3.54+0.08” 3.50+0.217 3.52+0.17° 3.51+0.09° 3.52+0.04"
Moisture (%) 8.12+0.11° 8.13+0.10° 8.14+0.13° 8.13+0.12° 8.12+0.11° 8.12+0.12°
Asc (mg kg b) 170.61+3.29° 960.57+3.20° 1,624.73+17.01° 2,836.40+542.46° 184.33+0.95° 3,371.53+212.67°
Nfe 31.49° 31.41° 31.57° 31.40° 31.50° 31.39°

E (kcal/kg) 3,834.17+24.74"  3837.87£75.01"  3,835.02+2363°  3,847.41+22.01° 3,843.47+52.23"  3,850.10+53.65°

Asc ;Ascorbic acid (mg.kg")

Nitrogen free extract (NFE) ® (%) =100 - (A21:T1 (%)+ Tsiiw (%) +1asTu (%) + 181 (%) +lliues(%))
E: Energy (kcal/kg) (NRC, 1993) =10 x (T1s5iu x 5.65 (kcal/g)) + (L3l x 9.45 (kcal/g)) + (NFE x 4.11 (kcal/g) Means in same
row with different raised letters is significant differences (P < 0.05)

prtnsesiulnrasdnInAaas
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S usia Ty (ADG )ngu#l 4 fAnaasliuansng
funguil 6 SRR 0.49 + 0.03 1/ Az
0.48 + 0.01 N./3u %umnrﬁmﬁumﬁuﬁlu 2R9INNT
wasuamnduide (FCR) wu31 nnngwlas
ANLANGNNAL (P < 0.05) audiulEdnnaiiiy
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AraNssauzNsastyALnTesatgnas AL
(Table 2)

Table 2 Growth performance and survival rate of Clarias macrocephalus brooders fed different

experimental diets for 90 days period

ltems G1 G2 G3 G4 G5 G6

Initial wt (g/fish) 152.2142.28

Final wt (g/fish)  177.63x31.75°  186.69+39.64° 191.09+38.18°  197.1+7.02°  187.8#3.27°  195.42+18.29°
ADG (g.d ™) 0.28+0.04° 0.39+0.07%° 0.42+0.01%° 0.49+0.03" 0.39+0.01% 0.48+0.01°
FCR 1.59+0.20° 1.55+0.46° 1.59+0.15° 1.55+0.16° 1.54+0.35° 1.58+0.18°

Note;G1 = Control (PBS buffer) G2 = Bacillus subtilis (BS01)/Vitamin C (AM): 0.75g/0.25g, G 3 = 0. 5g/0. 5g, G4 = 0. 259/ 0.759,
G5 =BS01 1 g. G6 = AM 1 g ,SGR; Specific growth rate ,\WG; Weight gain, FCR ;Feed conversion rate. Means in same row
with different raised letters is significant differences (P < 0.05)
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Table 3 Haematological parameters of female C. macrocephalus brooder fed different experimental

diets for 90 days period.

Parameters G1 G2 G3 G4 G5 G6

RBCX 10%/mm?®) 2.68+0.34° 2.85+0.25° 2.71+0.21° 2.89+0.07°  2.42+0.16° 3.64+0.39°
Hb (g/dL) 9.66+0.04° 9.50+0.23° 7.18+0.64° 7.75+1.33° 8.65 + 1.46%° 9.81+3.74°
HCT (%) 38.68+2.45" 39.80+1.32° 35.21+4.63°  44.03+4.29° 35.93 +3.14° 47.13+7.52°
MCV x (fL) 152.05+5.70°  141.94+9.48°  192.71+9.82°  155.82+17.11°  193.10426.88°  192.32+8.26°
MCH(pg/cell) 37.76+1.15°  33.95+3.60°  39.50+3.66°  27.80+5.24° 35.92 + 3.85° 31.32+0.24°
MCHC (g/dL) 24.12+1.98° 24.82+0.48° 20.80+1.42° 18.34+4.2° 19.08 + 1.85° 24.02+1.27°

Note:; MCV; Mean corpuscular volume, Hb; Hemoglobin concentration, RBC;red blood cell, HTC; Haematocrit,; MCH; Mean

Corpuscular Hemoglobin , MCHC; Mean corpuscular hemoglobin concentration ,SGlu; Serum glucose , Note; G1 = Control
(PBS buffer) G2 = Bacillus subtilis (BS01):Vitamin C (AM): 0.75g/ 0.25g, G3 = 0. 5g: 0. 5g, G4 = 0. 25g: 0.75g, G 5 = BS01

19.,G6=AM1g.

Means in same row with different raised letters is significant differences (P < 0.05)
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(Table 3)
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Table 4 Survival rate, biochemical and reproductive parameters in serum of C. macrocephalus

brooders reared at six diet treatments before and after being stressed by capture and

transport.
Parameters G1 G2 G3 G4 G5 G6
SR Pre stress 100
SR Post stress ~ 68.02+10.47°  81.30+7.64° 84.2145.00° 85.6746.20° 87.21+4.07° 73.62+3.08°
COR (ng/ml) 207.79+76.90°  18251+56.0°  171.114#45.40° 166.43+18.20° 161.09+86.7°  155.23+52.80°
SGlu (mmol/L)  167.90+14.70"  139.10£19.0°  134.90£14.90° 131.30£15.20° 113.90+35.7°  112.30+17.50°
GSI (%) 72.44+5.83° 75.0148.37° 76.36+15.78"  79.09+5.83° 76.84+1.42° 76.21+13.05"
Fed(egg. g”) 259+14.60° 271+19.74° 262+14.94° 273+12.38° 259+28.68" 253+18.27°
Fer (%) 75.23+7.13° 90.75+4.46 81.2047.22° 88.34+3.58° 89.43+1.01° 84.43+4.51°
Hr (%) 68.78+1.46° 78.45+3.30° 79.36+4.22° 79.55+1.75° 78.12+8.69° 72.24+1.23°

Note; G 1=Control(PBSbuffer) G2=Bacillus subtilis(BS01):Vitamin C(AM):0.75/0.25,G3=0.5:0.5,G4=0.25:0.75,G5=BS011%,G6
=AM 1%, SR;survivalrate, COR; Cortisol, SGLU; Glucose, GSI; Gonadosomatic index,Fed; Fecundity (egg. g”') Fer;Fertilization rate,
HR; Hatching rate. Means in same row with different raised letters is significant differences (P < 0.05)

AAUNTWUN
AMNINHEILUAABANITNAAEY WLTN
ANTRIN1I TR ADFUeItN TuA 1 BAd N LT W

naaflupng JpN9z1ndne 5.4 - 7.3 grungi HeAn

FYUING 29 — 35 BNALTALTHE ANDDNTLAUATANE
141 JAN921979 3.04 - 6.24 1N/, AwaN TNl
anNe UA17E1I4 0.01-1.27 NN/, (Table 5)

Table 5 Water quality parameters recorded during the experiments.

Parameters G1 G2 G3 G4 G5 G6
pH 5.8-6.5 5.8-6.7 5.8-6.8 5.8-7.2 53-7.2 54-7.3
Temperature°C 29-35 29-35 29-35 29-35 29-35 29-35
Dissolved Oxygen (DO) mg. I”'  3.13-5.23  4.08-5.67 4.01-5.89 3.92-548 4.01-6.24  3.04-5.64
Total ammonia(Tan) mg. I’ 0.02-1.34  0.01-1.33  0.02-1.24 0.01-1.27  0.02-1.23 0.02-1.52

Note;G1 = Control (PBS buffer) G 2 = Bacillus subtilis (BS01):Vitamin C (AM): 0.75/ 0.25, G3= 0.5: 0.5, Gt4 =
0.25:0.75,G5=BS011%,G6 =AM 1 %

ag1l a9 siAANINdndunan Lanali
W3 AudanIn goyidaainnisiuine
3 ¥ Yo a a  al o 0' 1 [ a
M Wian1aFuAm it luseatainanauilues

(Table 2) F9fUATALBNMFIE NN TUEAL LAY
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a1 ety Anaun AlulRAn LaZNAdIY

ldfimuuansneiu aniulFunudnSuily
wsiazngNnAaIAINaNiLasiinsgoy el
nengud 6 Segefiga Hasannisuauiniug
B 1 0. 39A3nnfudfinsaagenléann
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naluleRnuasiminidndngaw nes 4 Sinminga
m“\ﬂmiwmngqﬁzgm HAwiniy 197.1+ 7.02 n.
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Taafnaanivnnsedy (ADG) @1 winriu
0.49+0.03 N/ 5 wrishaN i Aeevnaithuile
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wazadenzrng o danasenisiasiiuln Aamng
Tafiminanlfifiedsziiuganinaaian
(Daniel et al., 2018) (Table 2) lefiansninann
A1 RBC, Hb uaz HCT A1 3.64+0.39x10° L1a e/
9.81+3.74 n./aR., 47.13+7.52%
ANNANFL danpdeany Aalldy (2553) Anwen

ALLHA .,

Tadisingnaasdaiusnsesudi Buioudaiaen
wpadAnudunusiuauinaeslan Tnadause
aunalvgjaslfunaudaidenuas uinndidan
UTATLIANAN UATAUIALAN ANNAIAL A1 MCV
ﬂ@;umwmmﬁ' 5 {AMNAY 193.10+26.88
wninang Tmﬂﬁm@mdﬂﬂzﬁmmmﬁu A MCH
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a
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THindanisaunealvnindnasisnmnslingen
luN19A199T 3 mgandn Tneiannzatnedly
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(Daniel et al., 2018) (Table 4)
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