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Hfects o acid supplements on growth and feed utilization
in tilapia Oreochromis nilcticus X O. aureus

PAN Qingl, TAN Yong-gangl, Bl an—zuol, ZHENG Shi-xuan®
(1. Department d Aquaculture, School o Animal Science, South China Agricultural University, Guangzhou 510642; China;
2. Yuehai Feed Company Ltd. , Zhanjiang 524002, China)

Abgract :A 9-week feeding triadl was conducted to investigate effects of different dietary acid supplements on
growth performance in juvenile hybrid tilgpia Oreochromis nilaticus X O. aureus (average body weight was about
1.99g) . 5 test diets were applied for triplicate tanks and 15 fish was stocked randomly in each tank. Feeding rate
was 6 % of wet body weight. No acid supplement was added in basal diet which was gpplied as control , 0. 3 % of
phosphoric acid, fumaric acid, citric acid, lactic acid were added in basal diet, respectively. The results showed
that specific growth rate of fish fed diet with citric acid and lactic acid were significantly higher than those of fish
fed basal diet and diet with fumaric acid ( P <0.05). Feed eficiency in fish fed diets with phosphoric acid,
lactic acid and citric acid was higher than that of fish fed basal diet, but differences were not significant (P >
0.05) . However, significantly higher feed efficiency was observed in fish fed diet with lactic acid than that of
fish fed diet with fumaric acid ( P <0.05). The content of body moisture in fish fed diet with lactic acid was
significantly higher than that of fish fed diet with fumaric acid ( P <0.05) , while no significant differences were
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observed in whole body protein, lipid and ash among treatments ( P>0.05) . The activity of pepsin in fish fed
diet with fumaric acid was significantly lower than those of fish fed with other diets. The intestinal amylase
activities in fish fed diets with citric acid and lactic acid were significantly higher than that of fish fed basa diet
(P<0.05). Significantly higher activities of hepatic lipogenetic enzymes were observed in fish fed diet with
lactic acid and citric acid than those of fish fed other three diets ( P < 0.05). Accordingly, serum triglyceride
concentration in fish fed diets with citric acid and lactic acid was increased significantly. The results suggested
that 0.3 % citric acid and lactic acid supplements can significantly improve growth performance in juvenile hybrid
tilapia, while, fumaric acid supplement reduces feed utilization.

Key words:tilapia; acid supplements; growth; feed utilization
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1 (%) (%, kd-g™")
Tab.1 Ingredientsand chemical compostion of tes diets

test diets control phosphoric acid fumaric acid citric acid lactic acid
ingredients
fish meal 13 13 13 13 13
soybean meal 23 23 23 23 23
peanut meal 5.5 5.5 5.5 5.5 5.5
wheat bran 24 24 24 24 24
wheat middings 26.5 26.5 26.5 26.5 26.5
yeast 5.0 5.0 5.0 5.0 5.0
corn oil 1.0 1.0 1.0 1.0 1.0
Ca(H,PO,) 2 1.5 1.5 1.5 1.5 1.5
mineral premix* 0.2 0.2 0.2 0.2 0.2
vitamin premix? 0.3 0.3 0.3 0.3 0.3
acid supplements - 0.3 0.3 0.3 0.3
chemical compasition
moist 8.74 8.66 8.83 8.85 8.71
CP 32.37 32.45 32.31 32.31 32.45
EE 3.24 3.36 3.22 3.22 3.27
CF 5.44 5.46 5.57 5.14 5.14
ash 7.37 7.75 7.46 7.38 7.50
GE 17.79 18.10 17.77 17.57 17.69
Ca 0.78 0.81 0.80 0.83 0.80
P 1.21 1.30 1.24 1.23 1.22
pH 5.48 5.30 5.32 5.31 5.34
1. (%) : :0.25; :0.25; :1.0; :1.25; :0.075; :0.03; :0.2;
:0.0005; :5;Ks:0.2; :10; 2; :0.2 (5001U- mg™ %) ; :20; :20.81; 2. (%) :
NaCl :1.0;MgSO,- 7H,0 :15; NaH,PO4- 2H,0 :25; KH,PO,:32; Ca(H,PO,) o+ H0:20; FeS0,4:2.5; :3.5; ZnSO4- 7H,0:0. 353; MnSO,-
4H,0:0.162; CuSO,- 5H,0:0.031; CoCl, 6H,0 :0.01; KIO3:0.003: :0.45

Notes:1. vitamin premix ( %) : thianine:0. 25; riboflavin:0. 25; niacin:1.0; calcium patotheniate: 1. 25; folic acid:0. 075; hictin: 0. 03;
hydrochloric acid pyridoxin:0.2; cobalamin:0.0005; ascorbic acid:5; inositol :10; tocopheral :2; retinol :0.2 (5001U- mg~ 1y choline:20; wheat
powder :20.81; 2. minera premix (%) : NaCl :1.0; MgSOy,- 7H,0:15; NaH,PO,- 2H,0:25; KH,P0,:32; Ca(H,PO,) - H0:20; FeS0,:2.5;
cacium lactic acid:3.5; ZnSO,4- 7H,0:0.353; MnSO,4- 4H,0:0.162; CuSO,4- 5H,0:0.031; CoCl,- 6H,0:0.01; KIO3:0.003; celulose:0.45
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2
Tab.2 Body weight, specific growth rate and feed dficiency in fish fed with tes diets
(9 (9) (%-d (%)
average initiad body weight  average final body weight specific growth rate feed eficiency
cortrol 1.90+0.03 24.65+1.91° 4.07 +£0.06° 73.36 £2.15%
phasphoric acid 1.89+0.01 26.34%0.76% 4.18 £0.02% 78.01+1.07%®
fumaric acid 1.89+0.03 24.09%0.80° 4.04+0.02° 71.59 £1.91°
citric acid 1.89+0.03 28.06+1.57% 4.28+0.06% 76.30 +2.59%
lactic acid 1.92+0.01 30.32+2.42° 4.38+0.07% 80.07 +3.66%
1. (P>0.05) ;2. =(In -In )/ () x100;3.
= / x 100

Notes:1. vaues within a column with the same superscript letters are not significant diff erence among groups ( P>0.05) ;2. specific growth rate
(SGR) = (average find body weight - average initia body weight) / feeding time (day) x100;3. feed eficiency (FE) = tota weight
gain/ tota feed intake x 100

2.3 2.5
3 ;
(P<0.05); 5 )
2.4 (P>0.05),
4 , , (P<0.05)
(P>0.05) (P>0.05)
(P<
(P<0.05), 0.05)
(P<0.05)
3
Tab.3 Compostion o whde body o fish fed tes diets % wet weight
test diets control phosphoric acid fumaric acid citric acid lactic acid
moist 73.49+0.52% 73.82+0.20® 73.17+0.32° 74.43+£0.10 74.45+0.11%
cP 16.67 £0.19 16.85+0.25 16.76 £0.21 16.63+0.14 16.26+0.10
EE 6.22+0.33 5.37+0.33 6.26+0.21 5.27+0.37 5.57+0.13
ash 3.48+0.02 3.59+0.02 3.66+0.03 3.51+0.11 3.56+0.04
(P>0.05)

Notes : values within a row with the same superscript letters are not significant difference among groups ( P> 0. 05)

4
Tab.4 Concentration o serum glucose and triglyceride in fish fed test diets
(mmal-L %) glucose (mg-dL " %) triglyceride
control 4.31+0.26 243.84 +13.47°
phosphoric acid 4.34+0.04 280. 27 +69. 48™
fumaric acid 4.27+0.06 164.06 2. 61°
citric acid 4,47 +£0.47 483.20 + 44, 69°
lactic acid 4.22+0.32 384.66 +24.54%
(P>0.05)

Notes :values within a column with the same superscript letters are not significant difference among groups ( P> 0.05)
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5

Tab.5 Specific activities  digegtive enzymes o somach and integine in fish fed tes diets

U g ! protein- min”

1

pepsin intestinal protei nase intestina amylase
control 10.87 +£0.93° 40645 + 8376 11161 +998°
phosphoric acid 12.61+0.30° 41573 + 11159 11972 + 579%®
fumaric acid 8.71+0.28° 41485 + 12814 13107 + 2507%®
citric acid 12.19 +1.01° 47219 + 7044 17588 + 2225°
lactic acid 12.33+0.21° 38662 + 10241 17958 + 2040°

Notes :values within a column with the same superscript letters are not significant difference among groups ( P> 0.05)

2.6

6 , G6PDH
(P<0.05); 6PGDH

Tab.6 Specific activities o hepatic metabdic enzymes in fish fed tes diets
nma NADPH-mg™* protein- min~*

6

ICDH

(P<0.05); ME

(P>0.05); ICDH

(P<0.05),

(P<0.05)

test diets control phosphoric acid fumaric acid citric acid lactic acid
G6PDH 910 + 100® 770 +80° 1030 + 120%® 930 + 40%® 1100 + 110°
6PGDH 260 + 30° 270 +30° 330 +40? 390 +20% 310 +30%
ME 2750 + 760 3770 £520 3610 + 350 2270 + 204 2770 £330
ICDH 400 +80° 490 + 10~ 510 + 50~ 610 + 40% 710 + 40°
1. (P>0.05) ;2. GGPDH: -6 ;3. 6PGDH :6-
4. ME: ;5. 1CDH:

Notes: 1. values within a row with the same superscript letters are not significant difference among groups ( P> 0.05) ;2. G6PDH: glucose6-

phosphate dehydrogenase; 3. 6PGDH: 6-phosphogluconate dehydrogenase; 4. ME: maate dehydrogenase; 5. ICDH:

dehydrogenase
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