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Abstracts

Fourty-eight male and female crossbred rabbits ( NZW x

Thai Native ) with average ipitial weight at 1,000 grams were‘used

in the experiment. Rabbits were divided equally in sex and‘number'

to 8 groups. Each group received the diets base on twe different
sources of protein ( f£ish meal-FM and rubber seed neal-RSM ) and
‘four levels of cassava root meal ( CRM ), residual from pelleting
process, 0, 50, 75 and 100 % to‘substitute broken rice. Groﬁth
performances,  and the concentrations of thiocyanate and th?rcxin
in the serum were measured.

Growth characteristics and the concen#ratian of thyxoxin
in serum were not affected by the levels of CRM., Increasing the
quantity‘of CRM significantly coincided with an increase in the
level of thiocyanate in the serun (P<;él),‘ F¥ shéwed‘lawer feed
intake, and better feed <conversion ratio than fRSHa‘Level of

thiccyanate in rabbits serum was obtained from ESM higher than FM

(P<;01) and causéd the reduction in serum thyroximkl@ﬁels (P<.05) .

Used of FM~-CRM rations- showed a;tendency‘to give‘het%erkpraduction
performances than RSM—CRM, CRM at the levels of 30 % to substitue
broken rice (20 % in the ration) ¢ave the best results in"both

protein sources.
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Introduction
‘ Thdilahd. is the world”$zbiggeét-pfoducer ofVOASsava rool
meélk'(Manihdt spp.). The expééted',increase-vin world cassava
‘exports in 1989 ﬁould‘mainly refleét larger sdles_by' Thailand.
These‘ are .anticipated' ﬁo .be the drdér of 10 millionvionhgs
compared with 8.7 million t,or'mes'ix_x 1988 (Asian Livestock, 1990).
- The product is used less than 10 % ‘within.the‘cpuntfyv because
of 1its low protein content and the cost,per unit of protein is
moré expensive than the other conventional cereals such as corn
and broken rice. Hydrocyanic écid (HCN) content in cassava is
another limitation to use cassava root meal. Growth rate and feed
efficiency have been shown to decrease wﬂile urinary eicretion of
thiocyanate is increased whén the animal consumed high level of
HCN. Thiocyanate, the cyanide detoxification product  is _a‘
goitrogenic substance and affect the 1iodine uptake of thyreoid
gland (Ermans et ai, 1973). Moreover, the high proportion of
cassava root meal in the diets will cause unpalatability and less
consumed by the animals due to its powdergﬁ and bulky charac-
teristics . (Khajarern eﬁ 31,1979). Howevér, the cassava root meal
will Dbecome the important«source of energy for liveSﬁqu'iﬁ‘the
cbuntry when the conventional cereals are used for human
consumption. ’ k '

Few data are available on works of cassava root meal in
rabbits, althoughr.many 'studiés haﬁe been done in the effects of
different rationé'of cassava peel meal and boiled cassava in diet
on  toxicity ’(Omole and Onwudike, 1983) ~and growth‘berformances‘
{Omaole and Sonaiya, 1981 ; Pfawirodigo et ‘al; 1985). However,
the cassava root meal in rabbit fations should not be used higher

~

than 15 percehts {Cheeke, 1887).
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; The 'present eXperimen}i was de51gned to search for the
opt1ma1 levels of cassava root meal to substltute the broken rice’
with two‘dlfference‘sgurces of protein (flsh‘meal and rubbdg secd -
'ﬁeai) ~and élsé‘ the effects of cassava root meél on growth
performance, levél_of:thiQCyanate and ﬂhyr;xi; in serum of growing
rabbits. : ’ : s  “ 
“ Materials and Hethoas
Fourty—eight male and female six-week old crossbred of
~Newzealand White and Thal Native rabbi{s with average ‘initial
yeight at. 1,000  grams were randomly allotted‘toythe individual
wire cages with feeder and automatic waterisupplierﬁ Rabbits were
divided equally in sex and number to 8 groups. Each group receiVed
cne of ‘the following diets base - on two different‘sources'of
protein and four levels of 'cassava root meal 0, 50, 75 and 100
percent to substitute Dbroken rice (Table 1). Caésava root meal
used in this experiment as the residual from pelleting pfocess and
the chemical analysis shoﬁed in Table 2. Fish meal‘and rubber
seed meal ‘ﬁere calculated to  provide the same level of'proteinn
in the diets. All rations were adjusted to have the same level
of protein and energy. Rabbils were received para grass adlibitum.
Weight gain and feed intake (concentrate) were recorded
weekly and blood ‘samples were coli;cted biwveekly from ear blocd
vessel Thlocyanate and thyrox1n concentratlons 1n the serum vere
measured by = Standardisatien methods (Basu et al 1986)-and Solid-
phase TES g radlolmmunoassay, respectively. All data were analysed

using Analysis of variance and Duncan’s new multiple range Test

(Steel and Torrie, 1380).
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Results and Discussion

Effects of cassava root meal level on growth performances and

concentrations of thiocvanate and thyroxin in the serum 3

Growth characteristics, thiocyanate and thyroxin level - in
fserum are showed In Table 3. There were mno Significant different -
in using cassava root meal (CRM) to substitute broken rice at all
levels‘_on grewth characteristics which was similar to the repcrt
of Radwan and co-worker (1988). They found that substituted CRM to
barley et~the level ef 0. 17, 34 and 50 % in growing rabbit showed

- no Significant differences in growth rate and dry matter food
'?cqnversion ratio. CRM at‘the level of 17 % trended to gave better

~result which was nearly the same in this experiment €20 %).

Incre351ng the quantity of CRM 51gn1ficant1y c01n01ded“

crease 1n the 1eve1 of thlocvanate in the serum (P( 01)

evels Df :serum thvrox1n were not altered which may 1nd1cate “tha

s have a capability to detox1fv HCN in the rationms lasiisaﬁe

iiomestic »anlmals ‘(Khaaarern et alW 1978),.,An6ther

,p051nilityiis that the HCN content in CRM may Dbe 1ow. because the_

RMk used n; the experiment was sun dried and passed through the

pelletlng process.~ Therefore, much of +the HCN 'was prcbab1v1

eliminaped_Vduring_jphe process (Maner, 1973 and Khajarern et;al{

Effects of protein sources on growth performances and concentra

tiﬁh‘of thiocyanete‘and thyroxin in the serum :

~ The. effects  of protein sources ‘on growch performance_w_i

levels of thiocyanate and thvrox1n in serum were shown 1n Table‘A
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There were no significant differences in daily weight gain while

feed intake and feed conversion ratio of rabbits  fed 'with fish

meal'ﬁFH} were better than rubber seed meal (RSM). This may relate
to a Dbetter amino acid pattern in FM (Kijparkorn and Kijpevup,
<>1985). In the present experiment rabbits received FM as. prcteln‘
source which showed a tendency. in galnlng better daily welght than
the RSM. These results were similar to those whleh were done in
growing pigs received 20-30 % RSM in the ratien (Siriwatananukul
et al.,1982). v | k'
The level of thiocyanate in serum of rabbits obtainzd RSM
was  higher than those obtained FM (P<.01). This difference was
. reflected in the content of HCN which RSM contains by average 20

;‘mg/kg DM (Tinimit, ‘1985) while ‘FM ‘contalns no HCN, This higher

ébltrogenlc substances in RSM will cause the reductlon of thyroxin .

. (P<.05)  and  would . affect. the

Effects of" cassava  root meal and protein sources~ on growthf

;:{ TheQ comblnatlon 'of RSM and CRM in diet gave hlgher leve15
of thlocyanate in serum than that of FM and CRHM (P< Go) , Hewever‘f

@ﬁﬁyrqzin{in;serum;and groﬂth characteristics showed no significant

v»idlfferences (Table 5). Rabblts fed w1th CRM—FM ratlen shewed‘

;Ltendency to glve’better productlon performances thaﬂ RSF»CRM thls
';may be due to the balance of amino 301d 1n FH.
It can be concluded that cassava root neal, re81dual i

';pelletlng process,‘ can be used up to 100 % to substltute breken

-f rlce (40 % 1n the ratlon)‘ for grow1ng rabblt w1thout cau51ng any
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adverse effect on growth characteristics, eaoecially al the level
of 20 % in the ration. Addition of,oassava root meal in fish meal
“rations give better production performances‘COmpafed with rabber
seed ‘meal. Supplementation of lysine to rubber seed meal ration
o should’bergain more efficiency the same as in pigs. (Kosolkﬁnaporn‘,

et al., 1989).
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.Table 1 Composition and Chemical analysis of the diets

Ingredient » Protein sources
- Fish eeal | l Rubber‘§ged zeal

Cassava root meal P 20 30 40 0 20 30 40
Corm e .33.0 . 28.8  27.5 /2545 11.5 8.0 6.0 4.2
Broken rice , '4D.0 © 20.0  10.0 - ©40.0 . 20.0 ° 10.0

Rice bran T 5D 5,070 5.0 =50 5.0 5.0 5.0 5.0
Fish meal S * .0 . B.D 6.0 5.0 e - . -
Soybean oil meal 1307 17.4 © 19.0 20.5 17.5  21.0  23.0  24.7
‘Rubber seed meal i f ' - | 225 22,5 22.5 225

dyster~shell;f’ T ~1.0i“ 0.6 0.5 0.4
ﬁicalgdumjphesphate';;; | \
N s
Sﬂlt
e

Premix -

dheaicalkﬁnalysis’/“

Dry matter ~ . | .o8p.44 90D.22 90,45 50.58 | . 80.21 90.29 90.41 80.58

Crude Protein - | 15,74 15.87 15.68 16.25 | 15.88 15.78 16.00 15.82
Fiber = | 7.09 B.54 6.34 7.09 _ 7.96  7.80° 8.44 B.2B
Gross energy, Kcal/kg | 3847 © 8751 3750 3701 3880 3893 3855 3833
L~
i
l.@;



Table 2 Cherical analysis of cassava root meal

Constituents

Cassava root meal

Drj mattef;‘%

© BB.5

‘Crude protein, %  ‘ 2.45
Amino acid, mg/kg e
Alanine : ’ 1.44
 Arginine 1.29

i Aspartic acid 1.65

Cystine §.37 <

- Glutamic acid 3.28

| ,,Giycihe'?v 0.81

© mistidine 0.35
xéuniﬁgii' 0.85,

,;Leuciné‘ 1.11
";Lysinei' B 0.89
';Hethionihe 0.45

- Phenyialaniné . - 0.89

i ?féliﬂe | D.78
oo Serine ~ 0.84
in;;Mff‘ rThreonine 1.28
V:V:Tyrosine‘ - “ 0.17

Valine ~ 70.89

L

10
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Table 3 Effect of cassava root meal on'grovth characteristics, level of thiocyanate and thyroxin in serun of

groving rabbits (XEAN + SD)

Cbservation ' AHOVAf’ ) Cassava root ﬁeal, Average
o S b e T e ‘ |
No. of rabbits 12 ' 12 12 12 12
Growth characteristics - | |
initial weight, g NS | 10834167 . 1014 + 117 1042+ 95 1076 + 148 1043 + 132
final veight, g NS | 2093+ 181 2068 4 163 2095 & 135 2113 + 185 2092 + 163
daily weight gain, ¢ NS | 1833 +3.01 1881+ 178 18.81 £ 2.16 18.53 + 1.93 | 18.84 + 2.23
deily feed intake, g NS | 65.28 4773 61.10 4 7.32 66.07 4 6.50 B7.87 + 12.5 | 65.09 + 5.93
feed conversion ratio | RS 3.68 + 0.95  3.28 i-D.SD 3.56 + 0.57 3.68 + 0.88 3.55 +-0.70
kThincyanate in serum, ¥g % é | |
veek D ‘\ - NS | 2.2940.88 2354103 2.08+ 0.3 2.07+ 0.35
: —veefk 2™ ! o s | 132+ 0580 1.8+ 0.7 2.02 ¥ e.'(s”’z.sigfio.bas‘ 83
veek 4777 - #* 1.28 4 0.56°  1.84 + 0.28° 152 + 0.50°" 1.87 + 0.577  1,5 3 posz
veek 6% ‘ s | 12940587 1564 0.580 15640.44° 309+ 199" | Lss+ 127
veek 8 B BT R +0.36°  1.88 +0.18° 1.75 + 038" 2.38 + 0.74° | 1.82 + 0.57
Thyroxia in‘éerum.' Hg % : J “ | e
veek 4 o ¥ | 201805 2995082 192085 2.284 0.65. | 2.15 4+ 0.71
week 8 N | 1esros 25108 2,50 4 0.68 | 2.40 ¢ 0.9 | 2.3+ 075

id Anﬁlysis,of'Variance : WS :;ﬁunsignificant. $¥=P(;Gi': ‘




12
Table 4 Effects of‘ protein sources on growth characteristics, level of Thiocyanete and

thyroxin'in serum of growing rabbits (MEAN % SD)

| ‘kOBSérfaticnf:v‘J ;‘4 :;AﬁOVA:/‘ bréteiﬁ édufces SR V' . Avérage
% S | | o VFisﬁ-meal‘; Rubhér'séed méal‘ i |
:
: No..of rabbits : ’ » ‘ 24 " 24 : 24
Growth charaéteristﬁcs
_initial weight, g XS 1069 + 160 1028 & 87 1048 + 132
final veight, g NS© | 2139 + 148 . 2045 : 166 2092 + 163
daily weight gain, g 1 wsd Jsar s 2.14 18.16 + 2.27 | 1B.64 4 2.23
daily feed intake, g ¢ A %% | B0.32 + 7.467 ° 69.84 + 7.73" 65.08 + B.83
feed .conversion ratio 19 3.91 % 0.707 3.55 £ 0.70
;>Thiocyanate in seru@,'ﬂg_i : . : B | i
veek 0 ] | __ . 2.8+ 0.73 | 2.19 4 0.71
| veek 2™ wx | 1524 0.55° 2.33 4 0.88° |  1.93 + 0.83
| oweek 4" ol ** 1.20 4 0.35"  1az s 0.51" | 1.53 + 0.52
| oweek §*" O ¥ | 1.28 & 0.44" 2.4 + 1.53° | 1.88 + 1.27
veek 8 5 | s | 15e 40.397 2.08.5 0.60° |  1.81 3 0.57
Thyroxin in serus, %g % | s | i
week 4" o T ws| ] a8 £ 0o 2.0 % 0.48 | 2.15 + 0.71
veek 8*" 7 b | ezro.Tst 2.06 + 0.63° | 2.3¢ % 0.75

-

*’ snalysis of Variance : XS = Nonsignificant, *?P(-DS, **=P<.DI et
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Table 5 -Level of cassava root meal and protein sources on growth characheristics, level of thincyzpate zn

thyroxin in serum of gfoving rabbits (MEAN + SD)

Protein sources

_2.48

Ghservatinn s ;ANdVA‘I’
" | | Fish meal Rubber seed nyreal
0 20 20 4 0 2 30 40
No.-of Tabbits - 8 § 5 6 6 6 8 8
: Grnvth.cﬁaracteristicsb
initial veight, g NS 1087 985 - -1060 1145 000 1043 1023 1007
final weight, g NS 2142 © 2082 2168 2185 2085 2083 2022 2062
daily weight gain, ¢ NS ‘15.54‘ 19.58  18.78  18.21 17.94  18.04  17.83 = 16.84
daily feed intake, g NS 61.93  56.73  63.07  58.55 68.63  65.48  69.0B  76.19
feed coﬁvérsios,ratio‘i NS 3.35 | 2.89 3.22 3.29 .01 3.86" 3.80 8,07
Thiocyanate in ﬁérun;ﬁg 1 | L | | |
veek 0 s 208 273 LB 2.13 251 L9 223 200
veek 77 N | 0.8 1.8 1.1 1.54 176 2.15  2.32  3.08
- week 4" w | os L™ Ln nadt| oLm o onw Le” 2a
veek 8 % 0.88° 118" rat L7 1.12% 183" 188" 4.41”
veek 8 % 113" 165" e 1et° Ls™ 172 20 2t
Thyroxin iﬁ serum, Hg % | ’ | ‘ |
veek 4°* N N 258 24 rs za | Uiss e 2 zae
Cveek 80 x| ozw 288  2.85 | 1.62 .85

2.5 2.13

i Anzlysis of Variance : NS = Nomsignificant, #=PC.05

b
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