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Protein Quality and Metabolizable Energy of Sunflower
and Rape Seed Meals
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Abstract : Sunflower meal (SFM) contained lower CP than rape seed meal (RSM) and soybean meal (SBM; 28.7 vs.

37.8 and 46.3% DM) but higher CF (29.5 vs. 11.8 and 7.6% DM). RSM contained lower EE than SFM and SBM (1.0 vs.
5.4 and 7.9% DM) therefore it had lower gross energy content than the other two meals (4.5 vs. 4.8 and 5.1 kcal/g DM).

The digestibility trial was conducted in 4 artificial anus cocks and 4 normal cocks. It revealed that the true
digestibility of most nutrients (DM, CP, EE, NFE and OM) in SBM were significantly higher than SFM and RSM.
Artificial anus cocks showed higher digestibility of DM, CP, NFE and OM while that of CF was lower than the normal
cocks. However that of EE had no significant difference.

True digestible energy (TDE) was found to be higher than ADE. True metabolizable energy (TME) was also
higher than AME with regardless of chicken types. The energy value of SBM was significantly higher than SFM and
RSM. The TME values of the 3 feedstuffs are 3.7 vs. 2.8 and 2.2 kcal/g DM, respectively.

Protein quality of SFM and RSM was evaluated using 80 heads of 7 days old chicks and 20 heads of 3 weeks
old albino rats. Each kind of animals was divided into 4 dietary groups (including casein and N-free diets). It was found that
RSM and SFM had similar protein quality. Their Protein effeciency ratio (PER) values were 1.4 vs. 1.0 and Net protein
retention (NPR) were 2.9 vs. 2.9. These values determined in chicks were significantly higher thanin rat (PER = 1.5 vs.
0.9 and NPR = 3.4 vs. 2.3, respectively).
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PER = BW gain (g)

Protein intake (g)

NPR =BW gain (test diet, g) + BW loss (N-free diet, g)

Protein intake (g)
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Table 1 Formulation and chemical composition of semi-purified diets used in the protein quality

trial.

Group N-free Casein Sunflower meal Rapeseed meal
Ingredient :

Casein - 105.00 . - -
Sunflower meal - - 310.00 -
Rapeseed meal - - - 227.17
Cassava starch 770.00 662.00 443.33 503.51
Sugar (sucrose) 100.00 100.00 100.00 100.00
Cellulose 50.00 50.00 - 30.00
Soybean oil 40.00 40.00 106.67 99.32
Methionine - 3.00 - -
Premix 40.00 40.00 40.00 40.00
Total 1000.00 1000.00 1000.00 1000.00
Calculated chemical composition (% air dry basis): _
Cp 1.92 10.18 10.00 9.85
ME (kcal/g) 3.58 3.60 3.55 3.55
CF 8.77 8.25 11.31 8.14
EE 4.54 4.51 12.65 10.72
Methionine - 0.58 0.15 0.72
Lysine - 0.84 0.30 0.29
Analyzed chemical composition (% air dry basis):

DM 89.72 89.96 89.59 90.95
cp 0.40 9.89 9.45 9.50

" mg/kg diet (except at noted); Vitamins : A 0.224 MIU, D, 0.04 MIU, E 240, K 32, B 24, B, 64, B 2.4, Pantothenic acid 160,
Niacin 320, Folic acid 8, Biotin 0.64, Choline chloride 200; Minerals: Se 1.6, Fe 480, Mn 960, Zn 96, Co 1.6, I 8; Antioxidant 0.1,
Preservative 400 and Carrier filled until 40,000; Produced by BASF (Thailand).
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Table 2 Chemical composition of sunflower and rapeseed meals compared to soybean meal.

Sunflower meal”

Rapeseed meal”

Soybean meal” Soybean meal”

DM 93.13 91.56
Ccr 28.70 37.80
EE 5.43 1.03
CF 29.51 11.75
Ash 5.77 11.17
NFE 30.59 38.25
oM 94,23 88.83
GE (kcal/g DM) 4.83 445

83.43 89.0
46.31 49.4
7.92 0.9
7.62 7.9
723 na
30.92 n.a
92.77 na
5.06 n.a

n.a = No data available.

" Analyzed at the Department of Animal Science Laboratory.

¥NRC (1994)
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Table 3 True digestibility (% DM) of sunflower and rgpeseed meals compared to soybean meal in

the artificial anus and intact chickens.

Sunflower meal Rapeseed meal Soybean meal Average

Artificial anus chicks

DM 52.51° 47.29" 61.72° 53.84*
cp 83.16" 68.19" 87.35" 79.56*
EE 69.79° 49.81° 89.83" 72.15*
CF 43.53" 16.55" 10.87" 23.65"
NFE 39.03* 51.04* 44.40" 44.82"°
oM 57.44° 53.00" 67.41" 59.27*
Intact chicks

DM 42.63° 40.14" 52.71° 45.16°
cr 61.32" 50.67" 67.45* 59.82°
EE 73.97" 45.84°¢ 96.63" 69.81"*
CF 46.19" 23.22° 18.73" 29.38*
oM 40.25"° 42,71"° 60.88° 50.59°

*Values within a row with no common superscripts are significantly different (P<0.05).

AValues within a column of the same nutrient (artificial anus vs. intact chicks) with no common superscripts are significantly

different (P<0.05).

Y The values from intact chicks do not indicate a true digestibility because urine is excreted with feces via cloaca.
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Table 4. Digestible and metabolizable energy of sunflower and rapeseed meals compared to soybean

meal in artificial anus and intact chickens.

Sunflower meal Rapeseed meal  Soybean meal Average
Metabolizable energy (ME, kcal/g DM)
Apparent ME (AME)
Artificial anus chicks 1.937 1.32° 2.73” 99"
Intact chicks 194" 1.34° 2.79" 2.02"
Average 1.94* 1.33° 2.76"°
True ME (TME)
Artificial anus chicks 2.80” 223° 3.73* 2.92*
Intact chicks 275" 2.16° 3.69" 2.874
Average 2.77° 2.20° 371
Digestible energy (DE, kcal/g DM)
Apparent DE (ADE)
Artificial anus chicks 2.15° 1.56 ¢ 299" 2.23
True DE (TDE)
Artificial anus chicks 2.657 2.07° 3.55° 2.82
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Values within a column or a row with no common superscripts are significantly different (P<0.05).

é’l = ] = ar -
drenfSouisusznisiinvesingay
] ¥ "
wyn lasumamuazulithwinduiugends
nlasumnsUdauslinansatudnude Anulu
' ¥ "
gnlndletiniminduRuveanywieln uazals
w1 CP fidaiiuTy wdwaune PER uaz
NPR iUsingirlunysidenaiivesnin
[ t a d g 1
muagugannnnisdaanies p>0.05) ud
WA 1éuninisyFaiia PER oz NPR qen



Yy ¥
Tumnmueziustniidodifey (P<0.05) il
A L 1 )

21 09UIINANNUANAIST EHINFHAVDY
=3 = @ o 1 ) r= ' =) =
fsazyiiauoadad na1dfe NsuAazsHa U
Psina Tnsuzuandadu Taomwizedadaly
nsdlveensaozii luluvazi@oriudad uday
a da ' v
wianinnumse lunsseslduaz anudes
A3 TnuLAeiU U MaMuUae I 15 CE
d [ ] o L] [l H

a9 dsgn 1n liflieu lasfudes CF imaril Sany
ioas T ° 1 Py o 0’3 =N 1

Mdsnanmuviiiomasn daIneaseianum
quamlisAuusimn nuazTu tazmnisiia
lsiimnd1any Ao 1A1 PER = 1.02 vs. 1.45 11ag

NPR=2.86vs.2.87  Fuller(1988) 310977
m¥as PER Lildted funann Tushudios
8U1IAY? uwi’fiuag:ﬁu AMILALYBIIMITAY
Fomiannu ulsisauvesiidendn1d od
Tsanidle nFvufiy sniamyuoz s Taomdy
i YANGY 91115 WU 1niiA1 PER tiag NPR
ganimy ot 1iviedfiny (1.5 vs. 0.9 4ay 3.4 vs.
23,mudvn)uaashlafidsz@ngamiunsld
Tolsatumsdtud mind 1@dndmy ol 010
ileananln Idgndadeniufuuda dendn

dredu

Table 5 Protein quality (PER and NPR) of sunflower and rapeseed meals by using albino rat and

chicken.
N-free Sunflower meal Rapeseed meal Average

BW gain (g/day)
Albino rat 1527 L14* 0.95" 0.19°
Chicks 187° 4.05" 10.87™ 2.35*
Average 470°¢ 2.60° 591*
PER
Albino rat 1.05* 0.82* 0.94°
Chicks 0.98" 2.08 1.53*
Average 1.02° 145"
NPR
Albino rat 246" 2.14* 2.30°
Chicks 3.25 360" 3t
Average 2.86" 2.87°

#hrraxyBdAB y7a1es within column or row with no common superscripts are significantly different (P<0.05).
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