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ABSTRACT: An experiment was conducted to investigate the effects of three graded levels (0.5, 1.0 and 2.0%) of
melamine (Me) and urea formaldehyde (UF) in hybrid catfish. The treatment diets were conducted with one control
(no addition) in a completely randomized design. Three hundred and thirty six hybrid catfish with the initial weight of
9.70 g were assigned to 7 dietary treatments and fed for 8 weeks. Significant difference (P<0.05) in growth performance
and feed efficiency between the control and the fish fed with Me and UF were observed. The growth performance of
the fish fed with 1.0% and 2.0% Me and UF in diets were significantly lower than that of the control while at the level
of 2.0% in diets, the feed efficiency was significantly less (P<0.05). The survival rate (SR) and the economic loss
index (ELI) as determined by the production index (PI) showed no significant decrease (P>0.05) although the values
were found to have decreased with the increase of both Me and UF in diets. Abnormality of skin coloration when
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compared to the control was observed within 2 weeks: darker color in some fish fed with Me diets while colorlessness
were observed in fish fed with UF diets. The lesion and degeneration of liver, kidney and spleen were found to have
diffused hemorrhage, enlargement, abnormal shape, and obvious coloration change. Microscopic examinations of
wet mount tissue and of histological changes of those tissue organs found them to be degenerated and damaged with
numerous dark brown or transparent crystals, or some light green crystals. Blood parameters (BUN, uric acid and
creatinine) showed significant abnormality (P<0.05) from the control. These results provided evidence of correlation
between the amounts and the sizes of crystals, the degrees of damage, and the levels of Me and UF in diets. The
degeneration of tissue organs and crystals provided strong evidence in the prediction of Me and UF contamination

in diets, and of their toxicity in hybrid catfish.

Keywords: melamine, urea-formaldehyde, health, catfish, histology, production index
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Table 1 Composition of the basal diet (as-fed basis)

Ingredients Percentage; %
Fish meal 63.5% CP 26.0
Soybean meal 46% CP 17.7
Full fat soybean 36% CP 10.0
Cassava chip 2.0% CP 10.0
Corn meal 7.85% CP 10.0
Rice bran 13% CP 19.0
Wheat flour 14% CP 4.0
Dicalcium phosphate, P18 1.0
DL-Methionine 98% 0.2
L-Lysine 98% 0.1
Vitamin-mineral premix’ 2.0
Total 100.0
Calculated analysis:

CP, % 32.20
ME, kcal/kg® 3,001.00

'Supplied per kilogram of diet: Vitamin premixed: Vitamin A; 30,000 IU, D3; 6,000 IU, E; 90 mg, K3; 6 mg, B1;
8 mg, B2; 10 mg, B12; 0.02 mg, Pantothenic acid; 30 mg, Nicotinic acid; 60 mg, Folic acid; 3 mg, Biotin; 0.6
mg, Vitamin C; 150 mg, Preservative; 2 mg, Anti-caking; 10 mg, Carrier added up to 1000 mg and Choline
Chloride 50% N; 1 g. Mineral premixed: Mn; 20 mg, Zn; 10.5 mg, Cu; 4 mg, Co; 5 mg, Se; 0.3 mg, Fe; 75 mg,
I; 3 mg, Mg; 90 mg, Anti-caking; 10 mg Carrier; added up to 1,000 mg

* Metabolize energy

Table 2 Experimental diets and chemical composition as calculation

Diets

Control Me Me Me UF UF UF
Composition (%) (0%) (0.5%) (1.0% ) (2.0%) (0.5%) (1.0%) (2.0%)
Basal diet* 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Me 0.0 0.5 1.0 2.0 0.0 0.0 0.0
UF 0.0 0.0 0.0 0.0 0.5 1.0 2.0
Total 100 100.5 101 102 100.5 101 102
CP by calculation (%):
Basal diet 32.2 32.2 32.2 32.2 32.2 32.2 32.2
CP from Me 0.0 2.1 4.2 8.4 0.0 0.0 0.0
CP from UF 0.0 0.0 0.0 0.0 11 2.2 4.4
CP/Total diet, 32.2 34.13 36.4 40.6 33.3 34.4 36.6
CP/100Kg 32.2 33.96 36.04 39.80 33.13 34.05 35.88

CP by proximate analysis (%)
32.2 33.63 36.33 38.33 33.33 34.21 36.16
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Table 3 Growth performances of hybrid catfish fed diets containing of the graded levels of Me or UF for 8 weeks

Me and UF Growth parameters

in diets BW (g) WG (g) WG (%) ADG (%) RGI (%)
Control (0%) 45.24° 35.56 367.09° 6.44° 100.00°
Me (0.5%) 42.26% 32.59% 335.97% 5.92% 91.78%
Me (1.0%) 41.20° 31.51° 324.82° 5.70° 88.59
Me (2.0%) 39.17° 29.47° 303.67" 5.33" 83.25"
UF (0.5%) 45,02° 35.35° 365.68 6.42° 99.54°
UF (1.0%) 39.88° 30.17° 311.02° 5.46° 84.99"
UF (2.0%) 35.26° 25.60° 264.81° 4.65° 72.21°
SEM 1.11 1.11 10.15 0.2005 3.64
P-value 0.0001 0.0001 0.0001 0.0002 0.001

Mean within the column with different letters superscript differ significant (P<0.05)
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Table 4 Feed efficiency, survival rate (SR), and productive index (PI) of hybrid catfish fed with diets containing

of the graded levels of Me or UF for 8 weeks

Me and UF Feed efficiency parameters
in diets FCR FCE (%) PER (%) SR (%) Pl
Control (0%) 1.44° 69.45° 2.31° 84.31 2082
Me (0.5%) 1.52% 65.24% 2.18% 80.39 1724
Me (1.0%) 1.57%° 65.01% 2.17%° 80.39 1613
Me (2.0%) 1.74% 55.71° 1.86° 70.59 1196
UF (0.5%) 1.37° 74.38° 2.48° 64.71 1670
UF (1.0%) 1.43° 68.82° 2.29° 90.2 1903
UF (2.0%) 1.82° 53.72° 1.79° 78.43 1103
SEM 0.09 3.96 0.13 41.92 292.8
P-value 0.022 0.024 0.024 0.664 0.245

Mean within the column with different letters superscript differ significant (P<0.05)
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Figure 1 Blood urea nitrogen (BUN), uric acid and creatinine after feeding hybrid catfish with the graded levels

of melamine (Me) and urea formaldehyde (UF) for 8 weeks
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Speeen

Figure 2 Wet mount slide examination of kidney, liver and spleen tissue of hybrid catfish fed with 2.0% of Me

and UF diets for 8 weeks compared with the control diet (C). Tissue damage was found to be very

severe. Crystals were found in different shapes and sizes (arrows and circles) (400X).

Figure 3 Histological view of crystals in the kidney, liver and spleen of hybrid catfish fed with the graded levels

of melamine (Me) and urea formaldehyde (UF) for 8 weeks compared with the control (C). Kidney, liver

and spleen were degeneration, less prominent cell membrane. The light green crystal, golden brown

and transparent materials (arrows and circle) were detected under an inverted microscope (400X).

a7

nathuitlen Me sise UF lusnmnsluszs 0.5%
luamsudldusnsuansznusanisasyiulnaes
ﬂmqngnm@uﬁnfqﬂLLmﬁmmmﬁﬁﬁur]zg'umuau
wsinnsuuilenluszAudaus 1.0-2.0% wudnua
mfdassnyifuinanasedeliiadAnyneais
(P<0.05) Laziflaldseraidesauie 8 &uanv
HAYRY UF AazlamndaaniulLsaNiInngdn Me

peinalsfimna Me wamnaeansenusedsz@nsninnis
14219113 (FCR, FCE, PER) N1nn41 UF fiazdunis
B33 0.5-1.0% Tuenwns uAn seisyiy 2.0%
¥ Me uag UF Snavnliilsy@nanmnnsldamns
@mmrﬁi"md’m@jumuaumjwﬁﬁm‘hﬁmmmﬁﬁ
(P<0.05) N17L45U Me 1Az UF Tuaninsinanseny
faganinian TastlaiuanspanuiAsanLay
waAIANNRALNRYe9ARY ANRALNRTeIdIY
sznauntaaieeaiden nisnuseslsanas



KHON KAEN AGR. J. 42 (1) : 81-92 (2014).

4 ¥ 4
nalagundasmiaiaiEe @ N1sanTanNL AN
AnUnAlaNssAUNITE3NN 0.5% wusull way
n1gmsanLNAN el ee9Ted AU 1A Lazsu
ganunsnldiilusnlsananiswil auansiaaaals
Wuasinem

LANAIFDN9DY

z aa a a a =l =l =

T80 ANGLTI0Y, UR PR, @8R UstiaigAT, 43 saduil
Useditl, AT wanagndans, dnun Fasiauning
WATLANAN ANLEN. 2554, NMIANHIANEIUEATEUAN

2 - X 4o o

wazninilaguulaanisnensanineasiiaiialuds
awoun i lFFuamadindrfagUuananingiu
Mhueusesnaduuaznaalaania. guiideamniy
weedndun Atuzilszae uwAnenduinensAtans
FNUWIALNNY, NFUNNE,

UNIT UV WATRING NIUNYUNDY. 2554, NATRINATY
slanigasyiule Usy&nsninnisldainisuas

o 4 4o -

madasudaniaiiadiadneludardawane
(Oreochromis niloticus x O. mossambicus). The
12" Graduate Research Conference Khon Kaen
University, 2011.

Ao AUnfan, NEA e FHNAY LATYRING NIUNYLNEN.
2552, HaUauaNdY (melamine) AanisiasnylALla

p o &

avAdszneuiaznsilatuLlasesieigelulaign
Wusuaw {Clarias macrocephalus (Gunther) x Clarias
gariepinus (Burchell)}. 2.n11919219. 62: 331-340.

U398 nuuie, Youdie haasnyna, gl Wassona was
Wana gadnu. 2553, NaTeAHusanIsEstyALTs
seunRANTY Aladisanen uaznensan wlulaian
ANNAN 2. ARINNLFAIARNT 1. 20: 54-164.

o v a ¥ a = o v

WN9MNREl ANLA3eY wazanTeT Aiasny. 2550, At
luamedndngiaeesiaessds. 2. dndiasugia. 25:
8-15.

Ananeni lanfauiug. 2545, matiaieEiedns. 1iinud
UMINLIFEUNHAIAIANT, NTIUNNCL.

anfnisdsznauisiszmalng. 2556. Buindnduinand
JulAianNe (3aunawIiaen) auunidusesiio
1] 2549-2553. Lma'ﬁ'ﬂuuﬂ: http://www.fisheries.go.th/
it-stat. AuLdle 19 WoAANE 2556,

At 1892917 WATOANA LAAUATIUNG. 2553, NAYed
WaAHUAaNTATALTALATAININLAZIWIATRY

a Ao as 440 - p

wanunilidaimeazanile. 2. dnawnneanans
. 20: 34-44.

91

Cowey, B.and M. J. Walton. 1989. Intermediary metabolism.
P. 259-329. In: J. E. Halver. Fish Nutrition. 2" Ed.
Academic Press Inc., Washington.

Genten, F., E. Terwinghe, and A. Dangny. 2009. Atlas of
Fish Histology. Science Publishers, Enfield, NH, USA.

Javed, M.T., M.A. Sarwar, R. Kausar, and |. Ahmad.
2002. Effects of feeding different levels of formalin
(37% formaldehyde) and urea on broiler health and
performance. Vet. arhiv. 72: 285-302.

Maslosh, V. Z., V.V. Kotava, and O. V. Maslosh. 2005.
Decreasing the content of free formaldehyde in urea
formaldehyde resins. Russian Journal of applied
Chemistry. 78: 685-687.

Muylder, E.D., H. Hage, and G.van der Velden. 2008.
Binders: Gelatin as alternative for urea formaldehyde
and wheat gluten in the production of water stable
shrimp feeds. Aquafeed International Magazine
11(2). Available: http://goo.gl/sGaw4l. Accessed
Sep. 12, 2012.

Puschner, B., R. H. Poppenga, L. J. Lowenstine, M. S.
Filigenzi, and P. A. Pesavento. 2007. Assessment of
melamine and cyanuric acid toxicity in cats. J. Vet.
Diagn. Inverst. 19: 616-624.

SAS.1995. SAS User's Guide Statistics. Statistical Analysis
System. Inst.

Sirilaophaisan, S., J. Khajaren, and B. Tengjaroenkul. 2010.
Effect of Dietary Melamine or urea-formaldehyde
or their mixtures on performance, carcass quality,
melamine residues and microscopic change in
broiler tissues. Thai J. Vet. Med. 40: 367-375.

Sirilaophaisan, S., J. Khajaren, and B. Tengjaroenkul.
2011. Effect of melamine or urea formaldehyde or
their mixture on performance in laying hens. Khon
Kaen Agr. J. 39 (Suppl.): 10-16.

Srisathaporn, A., J. Khajarern, P. Chalorkpunrut, and B.
Tengjroenkul. 2013. Effects of Melamine and Urea
formaldehyde contamination in Nile tilapia
(Oreochromis niloticus) diets on growth performance,
economic loss and toxicity appearance characteristic
index. Khon Kaen Agr. J. 41: 521-534.

Stilborn, H. L., J. K. Skeeles, and P. W. Waldroup. 1991.
The effects of a urea-formaldehyde resin pellet
binder in diets for laying hens on performance and
blood parameters. Nutrition Research. 11: 599-605.



92 LAUINEAT 42 (1) : 81-92 (2557).

Symmans, PJ., K. Brady, and CE. Keen. 1995. Calcium US-FDA. 2007. Import Alert #99-29 “Detention without

oxalate crystal deposition in epithelioid histiocytes of physical examination of all vegetable protein products
granulomatous lymphadenitis: analysis by light and from China for animal or human food use due to the
electron microscopy. Histopathology. 27: 423- 429. presence of Melamine and/or Melamine analogs”.

Available: http://fda zeiglerfeed.com/pdf/Article-s1.
pdf-Microsoft. Accessed Aug. 30, 2007.



