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Effect of dietary inclusion of protein-enriched cassava product using
biotechnology on Japanese quail performance

<
a o

(Y3 a wAa v da a a a d
N33900 111z, 9535504 FUs A, 0100A AUNIDITAND', YHBF) ﬁmmmgaim‘,
NAIIIN auIuNs’ ez ga538 uaunigy’

Songsak Chumpawadee!”, Orawan Chinrasri!, Anut Chantiratikul',

Khanita Ruangwittayanusorn!, Tassawan Somchan' and Suwannee Santaweesuk!

unAnga: Anwnisvinnaaniusiiuddinddlsfugslaaldmalulagfoninlaavinnismdndudilendsiu
Rhizopus oryzae, Lactobacillus acidophilus Wa¥ Saccharomyces cerevisiae W‘i_lfi’]mmml,'ﬁlu@mmm\ﬂmju:
iﬁﬁuﬁu:ﬁﬁﬂwﬁﬂmﬁLaww‘lﬁﬂiﬁmﬁu@ﬁﬁaﬁmwhﬁu 6.3, 5.5 WAL 7.6 % LL@mﬁ@ﬁwﬁuzﬁﬁﬂwﬁaiﬂiﬁuqﬁ
uan baldudngaulugmsamsunnssnnlusedu 5 % ldgnunnszmiaazineeny 4 31 a1uau 192 fautiean
i 4 ngu az 8 ‘%’]"’| az 6 fa Ifununiamesesuuuguanysallaeingunaassae linsadududnlznas
Tulsfiuge, mmizgmﬁuﬁwﬂwﬁﬂﬂaﬁu@ﬁuﬂﬂﬁfm R. oryzae, mmizgmﬂuzﬁﬁﬂwﬁq‘iﬂiﬁu@qﬁuﬁnﬁqm
L. acidophilus Lmtmmizgmﬁuéif]ﬂwﬁ\ﬂﬂiﬁu@ﬁuﬁﬂﬁw S. cerevisiae HANNINARDINLIN LAHANTZNY
sieLFanmnnsiuld uazwuinlunguiild L. acidophilus S8msnnsuanieladsnngn seanansnuuzilding
flsmdalushugenindnlnamatuladianmannqauridneanseiagmnsa diduingacluemnsunnsem Ly
Tnelsidenasiaaussnuznislinauan

AdAny: dudnileuas, uﬂﬂizmnjﬂu, R. oryzae, L. acidophilus, S. cerevisiae

ABSTRACT: This study was to produce protein-enriched cassava product using biotechnology. The cassava flour
were fermented with Rhizopus oryzae, Lactobacillus acidophilus and Saccharomyces cerevisiae. The results reveal
that nutritive value was increased particularly protein content (6.3,5.5 and 7.6 % respectively). The protein-enriched
cassava product was use as a feed ingredient in Japanese quail ration to study on growth performance. One hundred
and ninety-two mixed sex Japanese quails (4 day of age), were used. The Japanese quails were randomly allocated
to 32 pens containing 6 birds each with 8 replicates and assigned to receive one of 4 dietary treatments (1.control, 2.
cassava fermented with R. oryzae, 3. cassava fermented with L. acidophilus, 4. cassava fermented with S. cerevisiae)
in a completely randomized design. The results showed that feed intake, feed conversion ratio and average daily
gain were not significantly different among treatments (P>0.05). However, significant differences were observed in
average dairy gain at weeks 4 and overall means feed conversion ratio. The results of the present experiment indicated
that protein-enriched cassava product using biotechnology can be used as a feed ingredient in Japanese quail diet.
Keywords: Cassava, Japanese quial, R. oryzae, L. acidophilus, S.cerevisiae
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Table 1 Chemical composition of protein-enriched cassava using biotechnology (%DM basis).

Chemical composition Fermented  with Fermented with  Fermented with
R.oryzae L.acidophilus S.cerevisae
Dry matter 79.2 74.1 94.3
Crude protein 6.3 55 7.6
Ash 6.6 6.5 6.8
Crude fiber 2.3 2.3 2.6
Calcium 0.1 0.1 0.1
Phosphorus 0.9 0.9 0.9

Table 2 Ingredients and chemical composition (%) of Japanese quail diets.

Ingredients Diets*
T1 T2 T3 T4
Rice bran 15.5 15.0 15.0 15.0
Yellow maize 40.0 35.0 35.2 35.0
Soybean oil 2.0 2.5 2.5 2.5
Soybean meal (42 %CP) 32.0 32.0 32.0 32.0
Fish meal (60 %CP) 8.0 8.0 8.0 8.0
Fermented cassava - 5.0 5.0 5.0
Dicalcium phosphate 1.0 1.0 1.0 1.0
Oyster shell flour 1.0 1.0 1.0 1.0
Premix 0.25 0.25 0.25 0.25
L-lysine 0.15 0.15 0.15 0.15
DL-Methionine 0.1 0.1 0.1 0.1
Chemical composition
Dry matter, % 92.5 92.1 93.7 92.9
Ash, % 6.7 6.9 6.7 6.9
Crude protein, % 24.2 24.2 241 24.3
Crude fiber, % 2.6 2.6 2.6 2.3
Calcium, % 1.0 0.9 1.0 1.0
Phosphorus, % 0.6 0.4 0.5 0.7
Metabolizable energy, kcal/kg® 2,901.1 2,924.9 2,927.3 2,918.5

* T1: Control, T2: cassava fermented with R. oryzae, T3: cassava fermented with L. acidophilus, T4: cassava
fermented with S. cerevisiae)” calculated value
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Table 3 Growth performances and carcass percentage of Japanese quail (4-30 days of age).

ltems Diets* SEM
T1 T2 T3 T4
Feed intake, g/d
4-10d 6.9 7.1 7.0 6.8 0.1
11-17d 13.5 12.1 12.4 1.5 0.4
18-24 d 16.2° 13.8° 15.0%° 15.2%° 0.3
25-30 d 20.0 18.0 19.0 19.3 0.3
4-30d 14.1 12.8 13.4 13.4 0.2
Feed conversion ratio
4-10d 2.0 2.3° 2.1%° 1.9° 0.0
11-17d 2.7 2.5 2.6 2.3 0.0
18-24 d 3.1 2.9 2.8 3.1 0.1
25-30 d 5.3 5.6 4.1 4.6 0.2
4-30 d 3.3" 3.6° 2.9° 3.0" 0.1
Average daily gain, g/d
4-10d 3.4 3.1 3.3 34 0.1
11-17 d 5.1° 4.5° 4.8% 4.9% 0.1
18-24 d 5.1 4.8 5.4 5.0 0.1
25-30 d 3.9 3.4° 4.6° 4.3 0.1
4-30 d 43" 3.9° 45" 4.4" 0.0
Carcass percentage,% 76.1 77.3 75.7 74.2 0.4

*T1: Control, T2: cassava fermented with R. oryzae
fermented with S. cerevisiae).

, T3: cassava fermented with L. acidophilus, T4: cassava

> Means within a row different superscripts differ (P<0.05),*® Means within a row different superscripts

differ (P<0.01),
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