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Abstract
Phromkunthong, W., Jitphatthanakul, Y., Supamattaya, K. and Nakachart, D.
Effects of fat-soluble vitamins on the growth performance, feed efficiency and
histological changes of green catfish (Mystus nemurus Cuv. & Val.)
Songklanakarin J. Sci. Technol., 2002, 24(3) : 399-411

The qualitative effects of fat-soluble vitamins (vitamin A, D, E and K) were studied in green
catfish. The experiment consisted of five treatments with three replicates each. The feed of formula 1 was
supplemented with complete vitamins while the feeds of formulae 2, 3, 4 and 5 were prepared using the
same feed components and vitamins as in formula 1, except that they were deficient in vitamins A, D, E
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and K, respectively. The experiment was carried out for a period of ten weeks in 200-1 glass tanks. There
was no significant difference in growth performance or feed efficiency among the groups (P>0.05). The fish
fed diet without vitamin A supplementation had the lowest survival rate. External abnormalities of fish
were recorded such as hemorrhage at the fins, deformities of the barbels and fins, opened operculum, gill
of paler coloration and swollen abdomen. Additionally, the fish showed behavioral changes including
higher response to stimulus and sluggish swimming and remained at the corners of the tank and with
lower feed susceptibility. Result of blood analysis showed lower plasma protein, hematocrit and
hemoglobin than the fish fed other feeds. Histological examination showed pathological changes of the
gill, liver and kidney tissue. Fish fed the feed without vitamin D supplementation developed similar ab-
normalities, though of less severity, is those recognized in fish fed the feed without vitamin A supple-
mentation. The hepatosomatic index of fish without vitamin D supplementation was highest among all
the treatments. No abnormality was noted in the fish given the feed containing all fat-soluble vitamins or
in those without vitamins E and K supplementation throughout the experimental period.
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Table 1. Composition of basal diet

Ingredient % in diet
Casein (vitamin free) 29.0
Dextrin 30.0
Cellulose powder 18.5
Carboxy methyl cellulose 3.0
Gelatin 6.0
Mineral mix' 5.5
Vitamin mix’ 2.0
Fish oil 3.0
Corn oil 3.0
Analyzed dietary nutrient (%)

Moisture 15.30+0.02
Crude protein 31.10+0.82
Lipid 6.08+0.67
Ash 5.1240.02

"Mineral mix supplemented (g/kg diet) CaHPO, . 2H,0,
20.7; CaCoO,, 14.8; KH,PO,, 10; KCl, 0.1; NaCl, 6;
FeSO,7H,0, 0.5; MgSO,, 3; KIO,, 0.1; CuSO_.5H,0,
0.03; ZnCO,, 0.15; CoCl,.6H,0,0.0017; NaMoO,.2H,0,
0.0083; Na,SeO,.5H,0, 0.0002

? Vitamin mix supplemented (g/kg diet) vitamin A-palmitate,
5,000 IU; vitamin D, (cholecalciferol), 1,000 IU; vitamin E
(DL-alpha-tocopherol), 50 IU; vitamin K (phylloquinone),
0.01 ; choline chloride, 0.55; nicotinic acid, 0.10; vitamin
B, (thiamine hydrochloride), 0.02; vitamin B, (riboflavin),
0.02; vitamin B, (pyridoxine hydrochloride), 0.02; D-
pantothenic acid calcium salt, 0.05; biotin,0.005; folic acid,
0.005; vitamin B, (cyanocobalamin), 0.0002; myo-inositol,
0.10; vitamin C (ascorbyl monophosphate Ca) 0.10 mg
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Table 2. Average body weight of M. nemurus fed 5 diets for 10 weeks

Average body weight (g) '

Experimental

group/week 0 2 4 6 8 10
Complete vitamins ~ 3.2440.01 5.32+0.10 8.65+0.04 12.78+0.36 16.56+0.70 21.07+1.47
Without vitamin A 3.2240.04 5.32+0.29 8.63+0.61 12.34+0.97 16.60+1.14 20.80+0.73
Without vitamin D 3.2340.04 5.32+0.23 8.19+0.15 11.39+0.19 15.24+0.40 21.19+0.60
Without vitamin E 3.2340.01 5.24+0.07 8.68+0.07 13.23+0.83 17.23+1.57 22.86+1.62
Without vitamin K 3.2040.03 5.26+0.27 8.54+0.72 12.86+0.96 17.70+2.00 23.62+2.75

"Mean + standard deviation of three replications

Table 3. Weight gain, specific growth rate, hepatosomatic index (HI) of M. nemurus fed the

experimental diets for 10 weeks'

Specific growth rate

Hepatosomatic index

Experimental group Weight gain (%) (% body weight per day) (%)

Complete vitamins 551.49+44.37 2.68+0.10 2.17+0.07*
Without vitamin A 542.33430.89 2.66+0.07 2.47+0.16
Without vitamin D 556.20+28.01 2.69+0.06 2.7840.18"
Without vitamin E 655.11+88.26 2.88+0.17 2.37+0.23°
Without vitamin K 637.40+86.67 2.85+0.17 2.20+0.11°

'Meanzstandard deviation of three replications. Means within each column not sharing a common

superscript are significantly different (P<0.05)
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Table 4. Feeding rate, feed conversion ratio (FCR), protein efficiency ratio (PER), apparent net
protein utilization (ANPU) and survival of M. nemurus fed the experimental diets for

10 weeks '
Experimental group Feed.ing rate FCR PER ANPU Survival rate (%)
(% per fish per day)
Complete vitamins 3.34+0.29 1.56+0.14 2.03+0.19 29.29+2.81°  85.00+7.07°
Without vitamin A 3.14+0.25 1.45+0.08 2.1640.11 28.20+1.45"  61.67+7.07"
Without vitamin D 3.08+0.14 1.46+0.05 2.16+0.08 30.36+1.12°  84.44+5.09°
Without vitamin E 3.03+0.07 1.3940.08 2.27+0.13 35.02+2.01°  88.89+5.09"
Without vitamin K 3.21+0.10 1.4840.09 2.13+0.12 37.90+2.10°  85.56+9.62"

'"Meanzstandard deviation of three replications. Means within each column not sharing a common superscript are
significantly different (P<0.05)

Table 5. Whole body of M. nemurus fed the experimental diets for 10 weeks '

Experimental group Moisture (%) Crude protein (%) Crude lipid (%) Ash (%)

Initial fish 77.10+0.65 63.21+0.65 24.94+0.44 12.31+0.03
Complete vitamins 75.0240.14 57.9140.52 26.70+0.29" 11.42+0.20°
Without vitamin A 76.89+0.51 57.4940.62 25.04+0.11° 12.27+0.15
Without vitamin D 76.12+1.18 59.2240.48 24.45+0.18" 11.96+0.08°
Without vitamin E 73.57+0.67 57.9540.12 26.77+0.98" 11.75+0.46"
Without vitamin K 70.67+1.06 59.02+0.55 26.90+0.75° 12.13+0.35"

'Meanzstandard deviation of three replications. Means within each column not sharing a common
superscript are significantly different (P<0.05)

Table 6. Blood parameters of M. nemurus fed the experimental diets for 10 weeks '

Experimental group  Plasma protein (%g) Hematocrit (%) Hemoglobin (%g)

Complete vitamins 8.76+0.75"™ 25.3840.39" 4.88+0.79"
Without vitamin A 6.70+0.42" 15.40+3.63" 2.99+0.47°
Without vitamin D 7.6340.73® 20.6343.63® 3.55+1.01*
Without vitamin E 9.00+0.52° 28.75+3.62¢ 5.91+0.68¢
Without vitamin K 8.61+0.87" 25.6243.26" 4.89+0.46"™

'Meanzstandard deviation of three replications. Means within each column not sharing a common
superscript are significantly different (P<0.05)

¢ A AV oo a a a a o !

a3nlszneuiaen AlFsuamsnuaianiuie (07113 @3N 2) @1n

a ¢ & N A A AV v o A o e

NMIIeRasdlszneudandanawaes  Uaildiuemis #saug nn a3 wazlinauandieiu

ldsuomnaaesns 5 a3 dow aslu Table 6 wudn s 8@ (P<0.05)  uanand a1asdlsznauiian

Awar wldsiu  Fulaase  wazdlulnaduvesdan  dsnanduandrsiuszuitvganisnaans  (P<0.05)
(Table 6)
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Figure 1. Comparison of external features between Figure 2. Comparison of viscera between the green

the green catfish given complete-vitamin catfish given complete-vitamin feed (T, left)
feed (T,) with those given the feed without and those given the feed without vitamin A
vitamin A supplementation (T,). The fish in supplementation (T, right). The fish in T,
T, exhibited protruding eyes, enlarged ab- showed atrophy of the liver (L) which was
domen and with clipped fins and barbels. pale yellow, while the kidney (K) had simi-

lar color. The fish in T, had reddish liver
and kidney as normally recognized in
healthy fish.

Figure 3. Light micrograph showing normal gill
lamellae of green catfish fed complete-
vitamins diet (T ) (H&E) (PL = primary
lamellar, SL = secondary lamellar) Figure 4. Severe hyperplasia (asterisk) and detach-

ment (arrow heads) of epithelium of gill fila-

ment in fish fed diet without vitamin A

supplementation (T,) (H&E)

Figure 5. Slight hyperplasia (arrow head) of fish
fed diet without vitamin D supplemen-
tation (T,) (H&E)
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Figure 6. Normal liver parenchyma of fish fed a diet  Figure 7. Vacuolation in the liver cells of the fish fed
supplemented with complete vitamins (T,) diet without vitamin A supplementation (T,)
(H&E) (H&E) (V = vacuoles)

Figure 8. Vacuolation in the liver cells of the fish fed  Figure 9. Normal cells of the renal corpuscle and re-
diet without vitamin D supplementation (T,) nal tubules in the fish fed complete-vitamin
(H&E) (V = vacuoles) diet supplemented (T,) (H&E) (HT =
hemopoietic tissue, RC = renal corpuscle,

RT = renal tubule)

Figure 10. Fibrosis (F) in parietal epithelium of
Bowman’s capsule and degeneration of
hemopoietic tissue , replaced by fibrous
substance in the fish fed diet without
vitamin A supplementation (T,) (H&E)
(RC = renal corpuscle, RT = renal
tubule)
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