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Table2.1 Chemical composition of uncooked soybean and other protein sources

Ingredients Calories Carbohydrates Proteins Lipids Mineral (mg)

(100 g) (g) (g) (g Ca P Fe
Soybean seed 395.0 30.00 36.10 17.70 22 546 8.8
Black beans 343.6 62.37 20.74 1.27 145 471 4.3
Beef 111.0 2 21.00 3.00 12 224 3.2
Beef liver 130.93 - 20.20 5.50 8 373 12.1
Eggs 150.9 - 12.30 1130 73 224 3.1
Cow milk 63.0 5.00 3.10 3.50 114 102 0.1

Source: adapted from Carrao and Gontijo (1994).
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Figure 2.2 Villous height and crypt depth at a site 25% along the length of the small intestinal of
weaned and unweaned pigs killed between 21 and 32 day of age: O-O pigs weaned at
21 days of age and offered creep feed prior to weaning; ®-® pig weaned at 21 days of
age but not offered creep feed prior to weaning; -0 pigs unweaned and offered creep
feed ; ._. pigs unweaned but not offered creed feed. Values are means for

between two and seven pigs killed per treatment combination per day (Pluske et al.,

1997).
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Figure 2.3 Small intestines (enlarged villius showing lacteal, capillaries and intestinal gland

(Gerard, 1996).
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Figure 2.4 Photograph of villi in small intestine (Hall, 1998).
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Table 2.2 Solubility, absorbability and digestibility of Bacillus subtilis (B82) fermented soya

bean
Time (h) Solubility Absorbability Digestibility
(Ydefatted dry matter)  (Y%defatted dry matter)  (%defatted dry matter)
0 2141 6.5 29.5
6 20.8 6.7 27.8
12 433 203 33.0
18 48.0 24.7 33.2
24 2.7 258 29.0
36 56.5 291 30.8
48 58.5 314 32.6

Source: adapted from Kiers et al. (2000).

kD
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67

43

30
20.1
14.4

Molecular weight. (kD)

Figure 2.6 SDS-PAGE profile of fermented soya bean. In lane 1 markers of several molecular
weights are shown. Cooked soya bean fermented with Bacillus subtilis (B82) for 0,

24, 48 and 72 h is shown in lane 2-5 (Kiers et al., 2000).
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Figure 2,7 Molecular weight distribution of water-soluble protein and peptides during Bacillus

subtilis (B82) fermentation of soya bean Bars indicate the percentage of the total (200-

7,000 D) (Kiers et al., 2000).

2.7.2 PBnansaesiily
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NIZUIUNTHIN ﬂuéuqﬂn1511ﬁ'ﬂﬁuuﬂﬁ'u'hﬂ?mmmmnsﬂﬂsﬁ‘[uﬁﬁszﬁaﬁnﬁu (Marie-
Paule, 1985) Aatiaaalu Table 2.3 UAZAINMIIANE 1D Sarker ef al. (1996) WU Hanies
niinwianils (Kinema) § Amino acid profiles Hﬁ'qmnmiﬂﬁnTmal%’ﬁ?&qﬁuw’%‘Ef Bacillus
subtilis Wuhmansinansoivlnavesnsaesd Tufiduiiu18lugininezd Tudmss
sndn nsaozi Ty Arginine fituaIduanaudndes Swansly Table 2.4 2nnsAnEN
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Table 2.3 Amino acid profiled of fermented soybean (g/100g Dry weight)

Amino acid Soybean Fermented soybean
Lysine 4.8 6.7
Histidine 2.8 3.1
Arginine 8.0 6.4
Asparagines 12.5 11.0
Threonine 4.7 41
Serine 3.9 39
Glutamic acid 18.7 18.8
Glycine 4.0 4.4
Valine 6.0 6.1
Methionine 1.8 2.4
Isoleucine 5.0 5.3
Leucine 8.1 8.5
Phenylalanine 5.7 6.4

Source: Marie and Paule, 1983.

o - w oA
2.7.3 F¢aUYaA Trypsin inhibitor mg_ﬂummnm
M5ANHIUDI Caine er al. (1998) Tan13 Toou i s (enzyme protease) 71 14910
k4
é Qr = Q
1%0 Bacillus subtilis ¥1ANszAuveslilsfiod 5500 0.2 uaz 1 mg/g @1WN59aA Trypsin

inhibitor 8418 tazdNmiuNsazats laves Talsau

2.7.4 nsa Wainuazmslsalslavianveavesa

a = & o ' ar
nsa landlumsilsznaueamadadou Hfinaridnigaduusnganas asd

]

g ladeelumalfid maaSueu lmi Iwmaaslugasemufifsawoisgiane i

faifimagunswnminluomsdain liaunavews nguaa tlssnavearealunsalndn

18 Tudamdesduwuiil nsa llfinedsening 6.8-17.5 kg Tavaveglusilfan



16

Table 2.4 Amino acid profiles of processed soybean (g/kg dry sample) in kinema making

Animo acid Unfermented beans Fermented bean
Valine 0.08 7.05
Leucine 0.10 9.50
Isoleucine 0.06 6.22
Threonine : 0.13 2.79
Lysine <DL 8.23
Histidine 0.09 4.52
Arginine 0.27 0.22
Phenylalanine 0.15 11.82
Tryptophan <DL <DL
Methionine 0.04 3.15

Source: adapted from Sarker et.al., 1996.

yoslassadroumaudifieadea saufuTilsfunnzusmgsug Sedndnseme
dea liarnnsonit Tl 194 ss Tonf18 (Matsui ez al, 1996) Phytic acid gntiosld Heawesmed
Tuguiildass Tomildludasnsemz@orTao enzyme phytase (Nelson er al, 1971)
MInin TAeYBUNSENIN  Aspergillus usammi  WAI0AN phytate T1d 1US UnA0 uag 3
thuﬂiznafuf-umﬂﬁﬂazmuﬁ‘lﬁmmmssu"lﬁ (Ilyas et al., 1995) uag Hirabayashi et al.
(1998) lgAnmsusinmndandeslaeidide Aspergillus usammi Wfiito aSeufousu
maaFudeanesalugil inorganic wuhmsndlnawiseliudzensldlse Tomildves
doeledalumndamies vld lisriludeaaSudae inorganic phosphorus fatiaaaly Table

2.5
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Table 2.5 Exeretion and retention of phosphorus in chicks fed diets based on regular or fermented

soybean meal’
Variable Dietary treament P
SBM’ SBM-+Pi’ FSBM®
Phosphorus intake, mg/d 30747° 439x10° 349z10" wy
Excreted phosphorus, mg/d 24047" 337+11° 23414" N
Retained phosphorus, mg/d 6646" 956" 11611" A\
Phosphorus retention, % of intake  21,542.0° 21.8+1,3" 132632 pernen

Source: Hirebayashi et al,, 1998,

"® Means within a row with no common superscript differ significantly (P< 0.05).
'Values are mean + SEM,

*Diet containing soybean meal,

‘Diet containing soybean meal supplemented with inorganic phosphorus.

*Diet containing fermented soybean meal,

**P<(),01

**+P<0.001



