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The Response of Hat to lodine
Supplemented Cassaua Based - Hations

W. Wongsrikeao 
1

Abstract

The experiment was designed to determine the response of rat to
iodine supplemented cassava based-rations. Forty eight Wistar lemale rats were
assigned to 3 x 4 factorial design with three levels of iodine (0.tS,0.30 and 0.45
mglkg diet) and four tevets of cassava root meat (cnH,l; (0, 20, 40 and 60uo). The
animals were fed tor 12 weeks. The responses of rats to dietary treatments were

variation' The weight gains of rats in all treatments were affected by treatments and
reached a high peak at the sixth week of feeding after that they declined
due to the unfavorable room condition. Feed consumption heart, ovary and

thyroid were also affected by treatments. T-4 levels and spleen were not different
among treatments. The results of this study showed that iodine should be

incorporated into cassava based-diet lo reduce the cyanide toxicity in cassava.
The optimum levels ol iodine are required lo lurther study.

Key words z Body weight, feed consumption, liver, spleen, heart, thyroid and

thyroxine.

Department of Surgery, Faculty of Veterinary Medicine Khon Kaen University,



lntroduction

Cassava, one of the most Productive

rool crops in the Northeasl of Thailand' has

been widely used as feedstuff and alternate

source of cheap energy for livestock. However,

numerous research and lield reports indicate

that the extensive use of cassava in poultry

and swine leed encounters some nutritional

problems and diseases. Proximate analysis ol

composition ol cassava showed variation in

hydrocyanic (HCN) content leading to

hydrocyanic and goitogenic eflect. The

circulation, respiration, function of thyroid gland

metabolic activity of the animals has been

reported to be alfected by HCN in cassava'

High levels cassava in the diet induce

a severe depletion of thyroid iodine, especially

in the absence of dietary iodine which,resulted

in thyroid hypertrophy. Supplement of cyano-

cobalamin or hydroxycobalamin in cassava root

meat (CRtr/l) minimizes the toxicity to HCN'

Supplement of iodine to the ration

reduces lhe goitogenic eflect of cassava root

meal (Cnu) anO maintains lhe thyroid

function. However, the levels ol iodlne that

encounter the goitogenic elfect of HCN and

the physiological response of rats feeding

iodine supplemented cassava gased - ration

should be investigated to obtain the

knowledge and make use this information to

livestock production.

The PurPose of this studY was to

determine the effect of feeding the rats with

iodine supplemented cassava based - ration

on the body weight gain, feed consumption,

liver, spleen, heart, ovary, Thyroid and T4'
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Materials and Methods

Forly eight Wistar female rats with an

average weight of 239 grams were alloted

into the 3 x 4 factorial design with three levels

of iodine (O.f s, O.3O and 0.45 mgzkg diet)

and four levels of CRM (0, 20,40and6Ooto)

(taOte 1 and Table 2). The animals were

housed individually in a cage with 25 I 1 ' C

and 12-hour light - dark cYcle. The

experiment lasted for 12 weeks. Feed con-

sumption and the body weight of the animals

were recorded biweekly. All rats were

sacrified al the end of the experiment.

The internal organs, liver, spleen, heart, ovary

and thyroid glands, were weighed and

expressed as the percentage of the body

weights. The plasma in each treatment

group was pooled and analyzed for T4 by

radioimmunoassay (T4 RIA "premix' kit of

Diagnostic Products Corporation). All data

were subjected to analysis of variance (Steet

and Torrie, 1960).

Results and Discussion

Effect o{ feeding iodine supplemented

cassava based-ration on weight gain of rats

on 12 dietary trealments was presented in

table 3. The weights at biweekly interval were

statistically aifected by dietary treatments

and reached the high peak at the sixth

week ol feeding after that they declined in

all treatments. This was due to the

environmental eiiect. During that period the

ventilation and temperature controlled

system of the experiment room did not work
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uniformly. lt was observed that rats on Oo/o

CRM diet showed decreasing weighl gain

as increasing levels of iodine (treatments 1 , 5

and 9). On lhe other hand, rals on high

levels of CRM supplemented with iodine

exhibited increasing weight gain. lt

is possible lhat supplementation of iodine

can reduce the deterious ef f ect ol cyanide

toxicity, which is manifested as subnormal

thyroid lunction or goitre (Ekpetchi et al.

1966). Apart lrom Zn deficiency, animals

led diet containing a high concentration ol

cassava have been suspected to suffer

iodine deliciency (Ekpetch, 1 973 ; Hulagalung,

et al. 1973 , Manner and Gomez, 1973).

Table I . Composition of experimental rations on rats. Exp' Rat. 001/80.

Treatments 
1

lngredients

T1, 5, 9

O% Cassava

T2,6,',| O f3,7,1'l 14,8,12
2O% Cassava 40% Cassava 6O% Cassava

Maize 83.30

Cassava chip (CA)

Soybean meal

Flsh meal

Tallow
.2

I tvl prernrx
3

Vitamin premix

Dicalcium phosphate

Total

Calcr.rlated analysis

Dry matter, %

Crude protein, %

Ether extract, %

Crude fibre, o/o

Ash, 016

Ca, o/o

P,0k

ME, Mcal,/kg

Price, Bht,/kg

61 00

000

5.50

300

0.00

0.20

0.s0

150

100.00

90.40

12.44

3.50

2.40

9.22

0.58

0.50

3.10

3.34

32.00

20.00

T2.50

3.00

150

0.20

0.50

1.50

100.00

89.65

I4.47

4.61

2.85

8.67

0.55

0.51

3.09

3.67

5.00

40.00

19 90

3.00

3.30

0.20

0.30

3.30

100.00

89.10

74.26

5.91

alt

8.14

0.59

0.53

3.10

4.23

50.00

25.20

s.00

4.80

0.20

0.30

1.50

100.00

88.89

14.46

7.r0

4.48

7.89

0.63

0.58

3.09

3.31

2

3

Each dietary treatment is subdivided into 3 iodine treatments, containing on€ resp€ctive level of iodine at

0.15, 0.30 or 0.45 mglkg ration.

Contribute to each kg of ration ; 0.5 g Na; 5 0 mg Mn; 5 mg Cu; 85 mg Mn and 12 mg Zn.

Composition is given in Table 2.
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Table e. Composition of vitamin premix {or rats" Exp. Rat. 001/80

lngredlents

Amount ln E/1OO kg ratlon

O% Cassava 2O% Cassava 40 and 607o Cassava

Vitamin AD3 (500/100)

Riboflavin

Niacin

Pantothenic acid

Vitamin B12 (1,000 mglkg)

DL - rnethionine

L - Lysirc

Canier

Total

1.0

0.3

1.0

0.8

5.0

230.0

150.0

111.9

500.0

1.0

0.3

1.0

0.8

5.0

189.0

2A.0

282.9

500.0

1.0

0.3

1.0

0.8

5.0

158.0

0.0

133.9

300.0

Feed consumPtion of rats was

affected by iodine supplementation and diet x

iodine interaction during the lirst two weeks of

leeding during 4-6 week Period and

by iodine supplementation during 6- 12

week period. However, lhe average daily

feed consumption of rats throughout the

experimental period was not signiticantly

different (e ' o.os).

Carcass measurements (table z)

showed that the livers and hearts,ovaries and

thyroids were significantly a{fected by dietary

lreatment,iodine supplementation and diet x

iodine supplementation, respectively. T 4

levels did not difier among treatments. The

results obtained from this study indicats that

diet containing a large proportion of cassava

require a constanl supply of iodine to maintain

the thyroid lunction. The optimum level ol

iodine to be supplemented in cassava- based

ration should lurther be investigated. The

addition of iodine up to 100 mgzkg diet had

no apparent elfect on growth and feed

efliciency but addition of 500-100 mgzkg

iodine depressed growth and feed intake of

pigs, rats and poultry (Hutagalung and Tan,

1 I76). Excessive intake of iodine can

cause further problems, delayed sexual

maturity, altered rellexes and diarrhea (Witson

and Harm, 1972).
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Table 3. Eifect of iodine supplemented cassava - based

consumption of rats.

ration on body weight gain and feed

TREATMENT

Parameters 159
O% Cassava

2 6 10

2O% Cassava

3 7 11

4O% Cassava

4 8 12

6O% Cassava

lnitial weisht {sm) 240.35 241.3E 239.40 24180 240.46 23S.S0 240.34 241 45 24g.25 239.95 240.80 239.25

lVeight gain

0 ' 2 wk 4.23 10.10 3.45 27 73 20.30 9.98 -28.s6 26.08 26.s3 z6.s8 12.rg 2i..s7a

0 4 wk 28 55 11.25 7.80 26 50 38.10 4.53 1s.78 22.83 21.1g 23.?s 19.65 33.40a

0 ' 6 wk 34 83 5 32 6 32 2i .50 45.00 \5.2 38.99 2i .85 24.s3 2s.g3 26js 45.45 n

0 8 rvk i5 55 0.02 0.60 .:i 33 'r2.,"2 11.5 35.54 11.15 19.05 r6.2s 2.7 39.30a

0 10 u'k '19.13 'si 6E 3s 35 -29 2s r0 13 30.07 ,16 9r ,23.62 24.07 -34.6s 3s.95 .632a

0' 12 wk 17 47 4E.00 -53.5 4t.05 ,20.4s 52 00 3s.26 5.93 .3i.7s .64.9s 38.80 4572a

Feed consumption {gm)

0-2 rvk 21A.25

2 4 *k 209.60

4-6 q'k 193.03

6 E u,k 192.45

8 10 *k 213.75

10 12 rvk 198.02

0 12 wk 1.217.1

At,g. ieed in take (g,/rat,/day)

14.49

203.77 2At .35

214.55 216.35

it3 25 191.37

198.95 210 t7

21r.s0 ?13 6s

200.45 207.11

1.203.47 1.231.06

14.32 14.65

194 45 ',222 75

)1 r rO ) \a 1,

1.S2 77 18t.65

211 57 20 t- .5,1

209 5i 210.40

201.42 200.E0

1.2t2.90 1.292.49

193 67 135.40

190 45 215 5l

193 15 203 47

?t2.1A 215 97

20-q.57 205.65

21A.37 200.80

1.214.9t 1.226.69

224.60 241 . I0

232.77 219.A1 213 45

218.32 216.92 163 50

196.10 215.65 203.21

200 21 212.65 20s.30

210.21 205.82 187.37

L273.53 1.311.41 1.173.19

182 E5 244.sob'"

205 35 228.62

194 55 218.55 
a

1E8 1s 222.37

1g3.67 220 55 
b

181.4 233.75b

1.145 97 1.366.94

13.64 16.28I4.64 14.60 13.97

Slgnificant elfect of cassva {p < 0.05) in the sme rorv.

Significant effect of iodine supplement {p < 0.05) in the sme ron,.

Significant elfect of cassva and iodine supl:lement interaction (p < 0.0S) in the same row.
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