Unh 4
HaNSMNARDY

4.1 Innzviesmlszneuvelavuzluemananes
nmsineiosnliznouluemsveasimuh lusmimanesszes 1 9w TI
ge 15 esfilnrusAnilualesidudingudds ﬁaﬁiﬂsﬁuiﬂﬂmmgszij 21.13-22.80%
s Taus 3w 10.41-11.54% 8 egsene 8.60-8.87% oo Tauswegsendng 2.28-2.64% Tu
DIMINAADITZEE 2 01113 T1 B9 15 vzl Tnwusdmflunlefisudinguits fafl Talsiu
Tausamosznng 21.73-23.24% L Tausau 9.79-10.65% idegsznng 10.07-10.79% B
TaTassawotsznng 2.89-3.11% Tusmsneansszes 3 0113 T1 9 T5 aefi Invuzdaidiu
wesidudsaquits sail Tsiu Tausauedsznang 21.20-21.54% luifuTausaw 9.20-10.28%
iBegsznie 11.07-11.20% Bolelasawegsznin3.213.46% lusmismanesseos 4
o5 T1 @8 T5 szl InvuzAnihulefidud Snquits defl TusduTaesamegsyne 22.36-
23.58% 'lusiuTabsam 6.09-7.15% id1egszndng 10.52-11.10% e ls Taosamegsznin 3.31-

3.56% W@Ad 11 Table 4.1

4.2 Innzvisanilszneuvedlasuzludied1ening unaeaniin
o A A o a) o 9 o & ar -
mndandesiiunIzUIUMsHTnuAuua 1duasll Tnausgaiiu Taennnunies
niinil Tl5eu TaesmlndiRssdunmnaanasaniiniiud mazuinndt mndaunans (50.90%
46.29% waz 50.00% awd1ay) uazli lvdu Tnesrugnhinmndunissln@uaznindauvaes

mintiudn uaz 3.95% 2.08% Lag 0.98% AuA191) tiaaalu Table 4.2

4 o H v o
4.3 IanzvimifuamleaeSaniiludiedamnd uwaeaniin
M aszinlsinaeseane Saludmedenind urassdsusiinisviin an
& o w o - w o W ) Y et o A A
duvaInn uazninguMdssnntud wuniuws WyinndunieaidunszuIuns
¥ 9
ninudziSuavesdeaeymuiiu MnneuunTzuIuMsHTATUS I aoaresa
Q' J Q.) o a = oF
223 mg/g iiutmilu 5.01 mge wazmndundeaninmindlivSinaeanede 5.59 me/g

1aaa 13 Table 4.3
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Table 4.1 Chemical analysis of experimental diets phase 1 to 4

Diet phase  Treatment*

Analysis composition (%dry matter)

Crude protein  Crude fat Ash Crude fiber
1 T1 21.51 11.54 8.87 2.28
T2 2212 11.07 8.60 2.49
T3 21.65 11.08 8.84 2.36
T4 21.13 11.24 8.60 2.46
TS 22.80 10.41 8.75 2.64
2 T1 22.08 10.65 10.79 2.89
T2 23.24 10.21 10.07 3.02
T3 21.73 10.31 10.37 2.99
T4 22.34 10.09 10.20 3.01
TS 23.10 9.79 10.07 3.11
3 T1 21.52 10.28 11.29 3.21
T2 21.55 10.02 11.07 3.46
T3 21.32 10.05 11.25 3.35
T4 21.29 10.05 11.08 345
TS 21.54 9.20 11.22 3.61
4 T1 22.36 7.11 11.10 3.31
T2 22.65 7.15 10.75 346
T3 22.89 7.02 10.82 3.35
T4 22.95 7.24 10.79 346
T3 23.58 6.09 10.52 3.56
*T1 = Control.

T2 = Control which substituted with 10% SBM.

T3 = Control which substituted with 10% IFSBM.

T4 = Control which substituted with 10% FSBM.

T5 = Control which substituted with 15% FSBM.
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Table 4.2 Chemical compositionin soybean meal, fermented soybean meal and imported

fermented soybean meal (% dry matter)

Ttem Crude prétein Crude fiber Ash Crude fat
Soybean meal (%) 46.29 6.93 6.35 2.08
Fermented soybean meal (%) 50.90 1.77 7.52 3.95
Import fermented soybean meal (%) 50.00 2.87 6.15 0.98

Table 4.3 Analysis of total phosphorus in soybean meal, fermented soybean meal and imported

fermented soybean meal (mg/g)

Item Phosphorus (mg/g)
Soybean meal 2.23
Fermented soybean meal 5.01
Import fermented soybean meal 5.59

= < o d' 2] Y q‘/ = q'J - 7] ar =] ar
44 Ianginseeriiufiiludledumniunass madavaeanin  uazMneIKaRINID
o 3/
WH
= o = - ar [ & = | 1T o A =y

MR eilsnunsaes i Tuludegeninduraos wud HlSuansaezil Tu

Aspartic acid, Serine, Glutamic acid, Glycine, Histidine, Arginine, Threonine, Alanine, Proline,
¥
Tyrosine, Valine, Lysine, Isoleucine, Leucine 1i@1& Phenylalanine ffSumdadl 511 2.88 8.77
237 151 438 227 226 275 1.62 227 280 238 3.98 402 2.68 % A1UG AU
NHIDINHIUATZUIUMTNITNUAD 32315 U iv@ansanzdi 1y Glutamic acid, Glycine, Histidine,
¥ LY
Threonine, Proline, Tyrosine, Valine 1ta¢ Phenylalanine tnudiu Taofii/Suie 10.19 2.87 2.00
249 357 2.06 2.68 2.64 422uag 3.31% suddu dmunindundesndiniindi e
Weudumndavdesi ik unszuIunsvNe welilsnuveinsaoz i 1y Serine, Glutamic
acid, Glycine, Histidine, Arginine, Threonine, Alanine, Proline, Tyrosine, Valine, Isoleucine,
¥ Fd L

Leucine 44a% Phenylalanine 1Wy4Y Tneditfsuaidedi 327 890 272 178 505 2.64
246 3.15 197 258 2.73 452uaz 3.31% muaau denfSeufeulsuiansaosi luf
fioglunindaumieniin uazandundsmdniudwudhmadanfesnin fdadauves
n30024 11 Glutamic acid, Glycine, Histinine, Threonine, Proline, Tyrosine, Valine 1{n% Lysine

, & v e a T N 1
qammmmmﬁawuﬂmn’h (ﬂm‘ﬂuﬁﬁmumwmm 13,94 17.42 24.50 8.84 22.97



2136 1530 9.85 5.69 uaz 19.03% awdwin) uaznndandemdntidildadiunsaey
#iT Aspartic acid, Serine, Arginine, Threonine, Alanine 1A% Isoleucine LWINATIMAGUNAD
niin (ﬁmi‘lué‘r’ﬂﬁ'suﬁnﬁuﬁu 509 17.43 18.42 5.68 9.35 3.30 UQY 6.64% MIWAIAY) A9
Weras 1Y Table 4.4

Table 4.4 Amino acid profiles in soybean meal, fermented soybean meal and imported fermented

soybean meal*
Amino acids Soybean Fermented Import Aaminoacid A amino acid
(%) meal soybean fermented improve of improve of
meal soybean meal SBM vs. FSBM vs.
FSBM (%) IFSBM (%)
Aspartic acid 5.11 4.85 5.11 -5.36 -5.09
Serine 2.88 2.70 3.27 -6.67 -17.43
Glutamic acid 8.77 10.19 8.90 13.94 14.49
Glycine 2.37 2.87 2,72 17.42 5.51
Histidine 1.51 2.00 1.78 24.50 12.36
Arginine 4.38 4,12 5.05 -6.31 -18.42
Threonine 2.27 2.49 2.64 8.84 -5.68
Alanine 2.26 2.23 2.46 -1.35 -9.35
Proline 2.75 3.57 3.15 22.97 13.33
Tyrosine 1.62 2.06 1.97 21.36 4.57
Valine 2.27 2.68 2.58 15.30 3.88
Lysine 2.80 2.79 2.27 -0.36 22.91
Isoleucine 2.38 2.64 2.73 9.85 -3.30
Leucine 3.98 4.22 4.52 5.69 -6.64
Phenylalanine 2.68 3.31 331 19.03 0.00

*SBM = Soybean meal.
FSBM = Fermented soybean meal.

IFSBM = Imported fermented soybean meal.
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4.5 SiaT1z¥if53na Trypsin inhibitor activity fikluAI2819IMNGAKRABY MAGANABINID
yazMndAvaeInINIIN

= '3 = P s L] 1 a
91ANI3AT1ZHNISUIM Trypsin inhibitor activity 03l ludredanydt lumnda

A ' v a e . o .. ' o A e
wasanounsnines iUy Trypsin  inhibitor  activity  ¥IAAIIAAEUNADINHIY
AFEUINASNITALED (2.75 UDZ 1.50 mg/g MNARL) taznindunisaniiniiliuie Trypsin
inhibitor activity YesnhimndanAsentinind (150 uaz 2.05 mgg muirAY) uaasly

Table 4.5

Table 4.5 Trypsin inhibitor actvity (TIA) of soybean meal, fermented soybean meal and imported

soybean meal
Ttem TIA (mg/g sample)
Soybean meal 2.75
Fermented soybean meal 1.50
Imported soybean meal 2.05

4.6 SnmzrlBina: Aflatoxin Hiudethsmadamaes Mt uezmaiamien
OTE )

AT SA RS aflatoxin TuFIBE1 WU lumndandestounsneell
1311049 aflatoxin 8HUTUIM 2.5 ppb antavasniniadSina aftatoxin 14 3.0 ppb uay

TumndamasanimindreansodalSune: aflatoxin 08 1uszay 2.5 ppb iaraalu Table 4.6

Table 4.6 Analysis of aflatoxin in soybean meal, Fermented soybean meal and imported soybean

meal
Item Concentrate of aflatoxin (ppb)
Soybean meal 2.5
Fermented soybean meal 3

Imported fermented soybean meal. 2.5
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4.7 Inszvimsded 1Al In vitro digestibility vesdiedamniumaes mndanaeaniin
HazMNSAKABIWIN U

= o ¥ =Y ] 1

nnMsnT Moy 181ae33 m viro digestibility wud i Tiulesidudnssen

¥ a o - 0 & - w g § = 1 P .
TAvesTdsAuTassruvsinmndunasantin tazninduvasaviimivdl Unisgeslduinnii
MAANADS (85.67% 86.08% LAY 76.38% cuaiaw) iwlesifudnisdonlduns lusiu Tnasu

) & w o Y e A 1 a o & A & & w
yosmnduvdssminmiudiimgagadenSeufisudy madunies uazmndandoswiin
(33.96% 26.23% uA% 30.52% awuaay) nrsdesldveudimui dulefidudmsdosld

1 o or ¢ o ¥ i ¥ ¥

FEVIN 56.72-57.40% dwmsunlosiiud msdeslaveutelalnesmiinsdesldaeudraion

BYIENI1 3.95-5.03% 4RI 1U Table 4.7

Table 4.7 Analysis of In vitro digestibility in soybean meal, fermented soybean meal and

imported fermented soybean meal (% dry matter)

Hem % Digestibility

Crude protein Crude fat Crude fiber Ash
Soybean meal 76.38 26.23 395 56.72
Fermented soybean meal 85.67 30.52 4.30 57.40
Imported fermented soybean meal 86.08 33.96 5.03 56.98

4.8 MM Available lysine TaeAsmsfiond Orange G (Dye binding)
NAMIAATIEHA5HBUE Orange G WY1 MIAAVD9F Orange G TuAB1INING
waesdluu Tiuunndt mndundssniiniudaznino undvauin (61.20 60.07 oz

58.60 mg/g meal AMAINL) Aansly Table 4.8

Table 4.8 Analysis of available lysine in soybean meal, fermented soybean meal and imported

fermented soybean meal

Item Bound dye (mg/g meal)
Soybean meal ' 61.20
Fermented soybean meal 58.60

Imported fermented soybean meal 60.07
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4.9 mmanuiunia - 199830 08N1IMNO AL INIIN
= o 1 (-7 U n‘d n'J s o
MR szauauiunsa-aslunnd anass mndanasarsiniiud

uaznndavaesn Sauily 6.05 4.05 uaz 6.80 AdAY dauaasli Table 4.9

Table 4.9 pH of soybean meal, fermented soybean meal and imported fermented soybean meal

Item pH
Soybean meal 6.05
Fermented soybean meal 6.80
Imported fermented soybean meal 4.05

4.10 HagleMINANVeIIa la
4.10.1 HaARAINENIVBIIA la

¥ ¥ 3 "
Jupaumsmssudlediaiieannuenuaziunvesia la uaaslu Figure 4.1-4.4

L8 Figure 4.17-22

Figure 4.1 The whole small intestine was removed and cut off for separation of duodenum,

jejunum and ileum.
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Figure 4,2 Each part of small intestine sample was cut off approximately 2 cm. long.

Figure 4.3 The intestinal segments were kept in formalin 10%.
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Figure 4.4 Ready — made villi slides for measurement.

vinmsnaassnuludilanii 1 vesmsnanesialangy T4 (560.46 um) finawe
7 lad2uv94 duodenum 11ANIINGN T1 T2 T3 wag T5 (373.23 284.94 385.34 U 512.51
pm A1) Bd19HTTodE ARy (P<0.05) A9 jejunum T4 (396.69 pm) WINNIINGN T1 T2 T3
1oz TS(375.17 203.2 379.94 1A 396.37 um MUAINY AsEAU P<0.05) U Ileum YBINGY
TI1-T5 agiianueniuana 190813 illvedAgn1eana (P>0.05) (396.60 429.40 468.31 466.
96 11 396.57 pm AUFIAL) uios AR asA eI 3 AINUNINGY T4 (474.70 pm) 3
AMUITIRATINNIINGY T1-T3 uaz TS odaiid iy (P<0.05) (382.67 305.85 411.20
1Az 435.85 pm AUAIAL) ALEAS 1Y Figure 4.5 1AL AIANUIN Table A.1

i 2 veanmisnaassanueIvesialangu T4 SAue1999989U duodenum
(560.46 pm) ¥INNIINGN T1-T3 1az T5 (458.40 332.20 433.89 UAE 487.64 pm MUAIAL)
a1y IARY (P<0.05) Liag T4 UAINEIIVBIAIY jejunum (481.93 pm) WINNIINGN T1-T3
uag T5 (37937 258.79 432.9 uag 357.41 pm MNA1AY) 91NNEAARY P<0.05 ngU T1, T3
AT T4 (430.87 447.97 uag 438.07 pm MUAAY) 92TA1N1Iv093a ladIu ileum WINAI

AGY T2 uag T5 (382.46 1Az 367.31 um MwdRY) ed1eliiediAsy (P<0.05) naasly Figure

4.6 l1ng NIAKWUIN Table A.1
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ar da a a 1 ¥
dilamih 3 veanmsnaassdala A2we13a ladIuved duodenum YINGY T4 LAY

T5 (525.51 uag 518.14 pm) 81INNQY T1-T3 (470.37  422.06 UAL 459.27 um AWAIAL)

o o

2819 YT 1Ay (P<0.05)

[ T1control

[ T2SBM10%
B T3IFSBM10%
[ T4FSBM10%
[ T5FSBM15%

600
550
500
450
400 4
350

Villi height (um)

Duodenum Jejunum lleum Average
Week 1 of trial

Figure 4.5 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on villi height (week 1 of trial) P<0.05.

B8 T1control
[ T2SBM10%
I T3IFSBM10%
[ T4AFSBM10%
[ T5FSBM15%

Villi height (um)

Duodenum Jejunum lleum Average
Week 2 of trial

Figure 4.6 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on villi height (week 2 of trial) P<0.05.
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lud21904 jejunum NGUUBY T3 UAL T4 (445.54 uag 477.38 pm) PANVLIWINATINGH T1,
T2 1ag T5 (405.75  382.14 uag 389.81 um MWAIAY) B1UNBTIATY (P<0.05) dIU ileum
AN T5 (479.35 pm) HAnuendda launndngy T1-T4 (408.75 450.39 446.85 LAz 444.35
um A1) edihiudiey (P<0.05) osamANueIRAY NG T3-TS (450.55 482.41 LAz
463.77 pm MUAIAY) UANWIINNNIINGY T1 1Az T2 (428.24 1Az 418.20 pm MURIAL)
ag1aiTod Ay (P<0.05) Aduaaslu Figure 4.7 Uaz A1ANIN Table A.1

Filaii 4 vesnsnanesia’la ngu T4 fin11We1798989U  duodenum (618.48 pm)
WMANIINGU TL T2 T3 wag T5 (458.40 467.74 483.03 uaz 475.31 pm AMRIA) 00193
Hed1figy (P<0.05) ATV jejunum NGU T4 uaz TS (494.82 LAz 515.02 pm) UAWY1ITA
launnd1 T1-T3 (461.09 354.27 uag 438.58 pm Mua1A) sesiifodfey (P<0.05) Tudiu
¥4 ileum NGY T1-T5 (466.42 429.95 484.61 476.28 UDZ 449.70 um MUFIA) LUAI
1770 lauana1sed1s lulivedifsy (P>0.05) wagiis AN IR St 3 AIUNUNNGY T4
(536.59 pm) ANV URABNATINGU TI T2 T3 uaz TS (461.97 417.32 487.49 Lias
454.53 pm MUAIAY) BEWTEARY (P<0.05) ALdAI1U Figure 4.8 1aZ N1ANLIN Table A.1

Flaniil 5 Wi ngw T4 (596.76 pm) sziinTmena3aladau duodenum annndingy
T1ung T3-T5 (49427 467.74 492.98 Ung 493.66 pm MUFIGL) 08 19HTvd AT (P<0.05) Tu
A9UY04 jejunum AL TOUBINGN T3-T5 (482.78 517.57 UAY 474.69 pm MNAIAL) 3]
ANEININAT T1 wag T2 (359.33 Uag 354.27 pum MNRY) Be1TIied AT (P<0.05) dau
ileum UBINGY T1-T5 (459.37 429.95 483.57 469.54 Az 463.11 pm MU AL) HAWET
Tiuandrefmeaaa (0.05) esmanueumasvesia 3 daumwuh AU T4 (527.96 pm)
fAnuerunaunnnIngy TI-T3 uag TS (437.66 417.32 486.57 1A 477.15 um MWL)
pg19NTisdAYy (P<0.05) uaA3 1y Figure 4.9 a2 A1ANLIN Table A.1

F1lanidi 6 ngu T4 (566.27 pm) zfianue1nialadau duodenum AINgY T1
T2 T3 uag T5 (483.13 467.74 482.43 ung 494.10 pm MuAAY) se19iiad 1Ay (P<0.05)
ANUYIIAIY jejunum NGN T3-T5 (490.17 500.97 Haz 469.10 pm MWEIAD) Innwe1ddala
WINNINGN T1 uag T2 (308.59 Az 354.27 pm AUA1AY) aiidodiAameeda (P<0.05)

U

AUV ileum  AWL1IIA lavsannguiinnueuana1sedis lulived vy (>0.05)

L]

1
=

(453.23 429.95 48920 455.57 LAY 445.31 pm ANAIAY) HDIINAIINEIARALN 3 AU

WU NG T3-T5 489.27 507.60 LAY 469.50 pm AWA) TANULIARALNINATINGY T1
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Az T2 (414.98 Az 417.32 ym) ooWidodfey (P<0.05) Aduaaslu Figure 4.10 uag

NANUIN Table A.1

[ T1control
[ T2SBM10%
I T3IFSBM10%
[ T4FSBM10%
[ T5FSBM15%

Villi height (um)

Duodenum Jejunum lleum Average
Week 3 of trial

Figure 4.7 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on villi height (week 3 of trial) P<0.05.

8 T1control
I T2SBM10%
I T3IFSBM10%
B T4FSBM10%
B T5FSBM15%

618.48"

600 ~

500 =
400 .

300 =

Villi height (um)

200 =

100 ~

o

Duodenum Jejunum lleum Average
Week 4 of trial

Figure 4.8 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on villi height (week 4 of trial) P<0.05.
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[ T1control
B T2SBM10%
I T3IFSBM10%
[ T4FSBM10%
[ T5FSBM15%

Villi height (um)

Duodenum Jejunum lleum Average
Week 5 of trial

Figure 4.9 Effect of soybean meal, imported fermented soybean meal and fermented soybean meal

on villi height (week 5 of trial) P<0.05.

T1control
& [ T2SBM10%
= [ T3IFSBM10%
& [ TAFSBM10%
[ T5FSBM15%

600

Vilii height (um)

Duodenum Jejunum lleum Average

Week 6 of trial

Figure 4.10 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on villi height (week 6 of trial) P<0.05.
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4.10.2 HagBiuNYdIala

3/ ¥
AA As

namsnaasswud ludlani®i 1 ngu T4 ez T5 (0.0749 uag 0.0706 mm )TiNUNA?
49970 lad I duodenum MANTINGH T1-T3 (0.0420 0.0223 AL 0.0473 mm” MUAIA) BEI

Ed v
Tfeddey (P<0.05) dmsuiunAIIa ladau jejunum ngu T3 (0.0501 mm”) Hawe1wINNN

ANGUTI T2 T4 uag T5(0.0388 0.0192  0.0426 1ag 0.0445 mm’ AUMIAY) BE19T

-ﬂﬁ

e

Ed ]
pd1fey (P<0.05) ludiuvetileum ngu T4 (0.0653 mm’) HNuAiiaIalagegasdiadl

a

¢

[

vy (P<0.05) UAUNIAL 0.0394 0.0341 0.0534 1AL 0.0446 mm’ MUAIAY LAZHIDII

Ed 1
A A =

fuiifinialamdovess 3 AUNUTINGY T4 (0.0609 mm’) ﬁ‘ﬁuﬁﬁ'sméﬂmﬂﬂ'jmnnfjméw
UydAgy (P<0.05) UAUMIND 0.0400 0.0252 0.0502 wag 0.0532 mm’ AINAIAY AIUAAI U
Figure 4.11 L1z NANUIN Table A.2

Fanifi 2 NG T4 (0.0749 mm?) fitufifvesialagan duodenum WNNINGY T1-

T3 uay T5(0.0519 0.0334 0.0590 1A 0.0660 mm’ AINAIAY)  BE19UTYTIATY (P<0.05)

-4 ]
A A =

SmsunuRRdY jejunum NGW T3 1Az T4 (0.0613 1Az 0.0571 mm’) INuiirIa lawnnd
NG T1, T2 4ag TS (0.0490 0.0465 LAz 0.0430 mm’ MW IAL) 8 1ilivd ATy (P<0.05) A7
Y94 ileum AGY T2 (0.0373 mm’) ﬁﬁuﬁﬁﬁa"lmmﬂéwmﬂn:jn T1 uag T3-T5 (0.0507
0.0510 0.0524 LAz 0.0444 mm’ MUAIGL) B8 19UTBE AR (P<0.05) iosuiuiiundet 3
daunu gy T3 1Az T4 (0.0571 A 0.0614 mm’) Hiuiiiadalawnnndingu T1-T3 (0.050s

0.0390 1Az 0.0511 mm’ MUARY) ae19iiiod 1Ay (P<0.05) Asuaadlu Figure 4.12 uag

NIANUIN Table A.2

E A )
A A Aa 1

F1a19ifi 3 AU T4 uaz TS (0.0730 Uz 0.0756 mm’) fRUARIAY  duodenum
1ANIINGY T1-T3 (0.0601 0.0217 Uag 0.0568 mm’ MU B INBAAY (P<0.05) i
130 ladau jejunum ¥0NGY T3-T5 (0.0600 0.0580 LAZ 0.0552 mm” AUAIAU) UIANIINGY
T1-T2 (0.0471 140 0.0259 mm’ MUAIAY) pe1eTitfod1ATy (P<0.05) &I ileum YBINGY T2
(0.0266 mm’) N IINGY T1 U0 T3-T5 (0.0490 0.0493 0.0532 1AL 0.0464 mm’ AWFIFL)
agutsdIAy (P<0.05) doswiuiinumiena 3 daunuh AU T1 wag T3-T5 (0.0520
0.0553 0.0614 1A% 0.0590 mm’ MUAIAL) fmufimdomnnd T (0.0247mm”) 88133
HydAg (P<0.05) Aluaadlu Figure 4.13 uag N1ANUIN Table A.2

FUai7 4 ngu T1 uag T3-T5 (0.0519 0.0655 0.0717 UAL 0.0648 mm’ AU Id) i

14

WUNHIv897a ladIu duodenum MIANIINGY T2 (0.0204 mm’ ) 9619

= o

HadAgy (P<0.05) uay

¥
=

AgN T1 uag T3-T5 (0.0528 0.0597 0.0630 U 0.0562 mm” MUAIAY) U uNAIIA ladu
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jejunum WINNIINGY T2 (0.0212 mm’) DE1NNEAATY (P<0.05) NN T1 1ag T3-T5 (0.0605

0.0619 0.0539 LAz 0.0545 mm’ MU WD) HANwe1IIa lad I ileum NNNNGN T2 (0.0222

v 4 ] T ¥
mm’) 861901d ATy (P<0.05) HosIWNUNAURAENG 3 AIUNUI Agy T1 uag T3-T5

¥ T

(0.0550 0.0623 0.0628 1AL 0.0585 mm’ MUFINL) HNUNAIIa lawInnI1 T2 (0.0212 mm’)

28190BdATYy (P<0.05) Auaali Figure 4.14 LAz MAHUIN Table A2

[ T1control
[ T2SBM10%
B T3IFSBM10%
I T4AFSBM10%
0.10 4 [ T5FSBM15%
)
E
3]
o
(u]
3
"‘Cu 0.05 o
@
§
G.UD-I

Duodenum Jejunum lleum Average
Week 1 of trial

Figure 4.11 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on villi surface area (week 1 of trial) P<0.05.
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B T1control
[ T25BM10%
k B T3IFSBM10%
[ TAFSBM10%
[ T5FSBM15%
-

]
o

0.07 =

~
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=
=1

2 o
& 8
N N

Villi surface area (mm?®)

Duodenum Jejunum lleum Average
Week 2 of trial

Figure 4.12 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on villi surface area (week 2 of trial) P<0.05.
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Figure 4.13 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on villi surface area (week 3 of trial) P<0.05.
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Figure 4.14 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on villi surface area (week 4 of trial) P<0.05.
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Figure 4.15 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on villi surface area (week 5 of trial) P<0.05.
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Figure 4.16 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on villi surface area (week 6 of trial) P<0.05.
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TS5

a= crypt to tip of villi, ¢ = crypt of villi, v = tip of villi

Figure 4.17 Duodenum villi in week 1 of T1-T5 for villi measurement (40 x).
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a = crypt to tip of villi, ¢ =crypt of villi, v = tip of villi

Figure 4.18 Duodenum villi in week 2 of T1-T$ for villi measurement (40 x).



61

a = crypt to tip of villi, ¢ = crypt of villi, v = tip of villi

Figure 4.19 Duodenum villi in week 3 of T1-T5 for villi measurement (40 x).
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a = crypt to tip of villi, ¢ = crypt of villi, v = tip of villi

Figure 4.20 Duodenum villi in week 4 of T1-TS5 for villi measurement (40 x).
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TS

a = crypt to tip of villi, ¢ = crypt of villi, v = tip of villi

Figure 4.21 Duodenum villi in week 5 of T1-T35 for villi measurement (40 x).



& = crypt to tip of villi, ¢ = crypt of villi, v = tip of villi

Figure 4,22 Duodenum villi in week 6 of T1-T35 for villi measurement (40 x).
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Figure 4.23 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on total average villi height (week 1-6).
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Figure 4.24 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on total average villi surface area (week 1-6).
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Figure 4.25 Total feed intake and total weight gain of T1-T5 (P<0.05).
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Figure 4.26 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on average daily feed intake (g/pig/day) P<0.05.
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Figure 4.27 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on average daily feed intake (g/pig/day).
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Figure 4.28 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on average daily gain (g/pig/day) (P<0.05).
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Figure 4.29 Effect of soybean meal, imported fermented soybean meal and fermented soybean

meal on average FCR (P<0.05).



