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AW5E G AEBRET DIAG R 2F AR B TLRI 211-1 BT K& 2 R [EZK 7 BEIRE S EE R - DA EK 38 BEe 2
RNEMEVIRNIIAREE EE R KT DS A A RMREEEE - KEMRNIIERZR T hHE%E
Koy E &Ry 50% K 60% » #ETT 48 /NIF[EREZEEE - 455 EUR 60% /Kop4H 2 BHE# ~ pH (B M E A0 2 Z S E 50%
4 Hrh TR AR AH BN S SR GE DL 60% 7K or4H 2 ST R T Y ETEI ISR - DL 1 HilRE TA%E 160 & >
BEWATICHY 4 40 > o Al R BHIEAE (0%) - SEEEEEY) 53 RILL 0.5% 4H ~ 1% 4H K 2% 43 F 2 U RE oKk - &40 40
& ZH 4 EE > FEE 10E > HBHE 35 Hig > SABIHEIE & RERE - B IEMERE - SRE~HAR
2 HAEERE b A K T3 EEY) (The product of Bacillus subtilis TLRI 211-1 fermented soybean meal, FSMP) 7 f& 1 &5 2
EETN A (P < 0.05) > fARHEHAZRAIDL 1% K2 2% FSMP 41813 S i B H8E4H (P < 0.05) ¢ ERERS MR » FSMP
7 XA B RS EEEE S IR AE MR AL E S R B - FSMP 1% 8 2% 4RV IR R 22 SRS B E & R EHig4H
(P < 0.05) » HHPREEEEBEZ R EHEAHE (P < 0.05) » i FSMP 0.5% 40 E 0% AR (B AE 2 S IEMUR A L E P B IR
R AR o 47 b ARWTFTHERE DU B2 AR B R A E AR S B 0.5% A Eaigh » S5 PO 2 o A= BB 4
EHARE RN ERERER -

REPEE - HINEE - SRERTEY - £ RMRE -

i

ERAPIAZRZILANIIRE R G > RimAER - 548 XA R B IEN RZNERIAIIY) - HEREEaREE
EFEDEF A% (Houshmand et al., 2012) - 2542 E EH 1970 4L » BIE B OrEEE#E AR RETRIR P A (Abd -
Talib et al., 2013) » ZFHIFRE & (Bacillus spp.) Z NAfEF (endospore) » AEapfH LS A2 BT S - 15 F 5 Ik B
SR BRI A (FAGBE RS 112 1 (% » 2007; Sharp et al., 1989 ) » (AT B8 ELAETERRIN 24 - kS
ST (Bacillus subrilis) BESZ A0 1 2KBRBET » TIEE A2 POT FHERURSSHL ~ 65 pH{E ~ NBREEON (LG 2 (5 -
G A o 2o fERE & ~ ZhEE 1 (mucin) ~ FEELRE KBRS (3T > 2003) - FEEHNECOES ~ Bl TRV RE (5
2007) °

RS AR B ERET T H A EE - BURER AT SR E R LY (Hosoi et al., 1999) » 3l AT4EA# T IFT (Maruta et al., 1996) ~

RGO B R g Rl (Jiraphocakul et al., 1990) o fEEZEFIRRE PBO e REARINY) » A0 H A ZERG Y B 16
FHEHR (Teo and Tan, 2006) » LIAFTE &2 Bacillus subtilis TLRI 211-1 EFREZSE - Pk IRINEIR 0.1% AL
= H WHEE MR A ERCRIA T (production efficiency factor, PEF) (%255 » 2022 ) » JRA[ TR = EH#E 2 G fHAE
o R RETRIT B (Tsai et al., 2023) -

[HE|HESE# (solid-state fermentation, SSF) i i & # T E W) 4 BAFE /D B HH7K (free water) S 2= AVERSIYE | o &
EKTERL 40 2 80% > MAEEBIMAEYSEREATEE 2R EUR - BRI Ry v 1735l 4 e &8 A T E
B an Y #A1E (Singhania er al., 2009) - N EIREEEEAVIRIERGE - SER S - BHREVIRGELLRA ZEETS

|

(1) EEEEN A BT b e i 56 2827 9if -

(2) B e rEY = B -

(3) SRl B A s B AT B E4H -

(4) #EA/EZE > E-mail: borling@mail.tlri.gov.tw °
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SRS » HEIAS B TR BB ELAT (%% (Raimbault, 1998) - [EIAS BHBBAR MR IR OAE (7505 + A
R Eh& &R Ay FEQE - MK EAF/ Ny FEAE K OTF AR 2 & 0 e K2 mattEE
HE&E @ THEEOEHER LR (Chen et al., 2009; Medeiros, 2015; Zheng et al., 2017) - Kiers et al. (2003) 47
AL Rhizopus microspores Lu573 K Bacillus subtilis LUB83 #E{T K TSR EE I » fREICR 5561 Bl e 5 L Asty & -
R e LB « SESTITET + AT HIAE) (fermented soybean meal product, FSMP) o]/ Py 1
I fpRlEa2 (Wang ef al., 2012; Li et al., 2014; Soumeh ez al., 2019) ; A HIF 8T » SBA TIEY A FET A
RS K S IR AE Wda R - B TUEE - iR B B EEMEAR (L et al., 2014; Chachaj et al., 2019; Soumeh et al., 2019;
Wu et al., 2020) ; ZVINVA R [EIVEE BN EE R EAAEY N 2 B A e K ASHY B (Wang et al., 2012; Jazi et al.,
2019) -

BT LA B T B2 2 AP AAR B B DR - IR R [E/K o0 K Gk H TS RE S BE (% A S EE A MR - 2
R 2 35T R SR EY AR I G - ST A AR AR RMERE ~ B Rtk o2 -

MR T A

L FHE SRR S S T R R Y S i
DIASFT E fif 2 RS EE AR TLRI 211-1 (Bacillus subtilis TLRI 211-1) » BHEE AR B R TLRI 211-1 $B2f#
J* TSB 5%/ (Tryptic Soy Broth, Merck”®) » Wi B> 37°C By 24 /NS4 > SRLENR B 1 x 10° CFU/mL -
DAK GHAME Ry T R AR 27K R 50 2 60% o 8¢RI E A 35 2 A Je bl 125°C ~ 1.21 kg/em® K5 20 4758
SREAAN - (ERBEEE PIIA 10% fEFEFRAREER (10° CFU/ML) » §> 37°C TIPS 3B 48 /NEf - SFE5ERK
%L 65 CHZBESFE R » (KD EE R 12% LUT » SRR AUE @ BT — My S EEEAH B T - pH {E 7T
Mt 1 g GEDRHEL 9 mL VKB ZIR & 1% T LAERE » 1% LA pH meter (digital pH meter, Goodly, Taiwan) F M|
JE pH M « EEHT - BT 1 g B EYHE I mL A BB KB REREAGRTFIIMEZEE S RESRBN TSA
(tryptic Soy Agar, merck, Germany) ~ PDA (Potato Dextrose Agar, NEOGEN, USA) k. MRSA (Methicillin-resistant
Staphylococcus aureus, merck, Garmany) #% » 53 BIIESE 24 ~ 72 Fz 24 /NEF B A HEFHE -
1L sEaEh) ez 7
B R eS il S E A s BT (LA Nt al A ) B ERE Y I e A/ N 8 (4R5k 109-34) 0 3T
B FTEhy S A #E2iETT - DL 1 Hil (ROSS 308 fh% ) HIAHE 160 & (B4 42+ 1 g) » SYECHEHIEAE (22
H4H ) Bz IHaH - BRIEAHDL 60% /K73 #Ef T [EIRE S5 I 2~ 5B X SOREY) 7 BILL 0.5 ~ 1 84 2% HUfCEafE o R &M
FHAEE FEEI10E - ARRF EERE 35 HEAH - 6k REUKI R - #EEaEm R RE s (0 —
21 H#%) RAERE (22 — 35 HilR ) » 2B oL NRC (1994) 2B HEEREC - 1K AOAC (2000) 7> HrHEH
B S aEES R R TR 3 k4
UL EtEsilE = H
BRI S 35 HERHT » AR EMEN 2 SR RIM—K - BEAIRIRIT 6 mL - sXER45 RG2S A ER
Yo FREERSE - I - 18R - IHEE - IREWEE - REEBNSY) -
() ERMAR - #ESRHI 1~ 21 & 35 HEGHETREE @ Wik 21 & 35 HERISCHREEREESE TR > WEHE
HEEMWEE - gaRHER B RE KA ERCRIR T (Production efficiency factor, PEF) (Rehman et al., 2017) °
PEF = HH (%) x iRéOERRE (k) / (B HE (d) x BRHEHA ) x 100
(i) B Rl St U DETRHEE R INE N -
(i) FERGMEIR © BRERAS TR - R PRHIAHE 8 & » ARFEE  NERMRETESEWNER SR  WERHULME - #
fig ~ BEHE ~ BRE ~ WEEGE (/NG + K05 ) fEE » StREREEEH oL -
FERGEHIE © MPRIBAEEL R S ~ BRCE -
J& =24 (Dressing, %) = ( BHAGEH / JEAGEH ) x 100 -
HEREEE (%) = (HEHGHE / JERSE ) x 100 -
HEREE (%) = (LaEEH /JEIEE ) x 100 ©
(v) MRAEARMAR © Ralipsl iy - SR 8 EQNHMIREE S » AREFEFRE 1 /NFRE AR O > DL
3,000 x g > HELy 10 7788 - HUMIEAAF -20°C Fifs o LUK AL A& (Hitachi 7150, Japan) 534717 H 4514
T B e e i ol (glutamate oxaloacetate transaminase, GOT) ~ P4 a4 %S (glutamic phosphate transaminase,
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GPT) ~ [ 14 %% i 1§ (alkaline phosphatase, ALP) &% AJl i ik i 1§ (creatine kinase, CK) 7 J& 1 » DL Kz % &
(glucose, Glu) ~ fE[E]lE (cholesterol, CHOL) ~ =% H il (triglycerides, TG) ~ 4825 4’4 (total protein, TP) ~ [
A (albumin, ALB) ~ 2kZE 4 (globulin, GLO) ~ [ Z % (blood urea nitrogen, BUN) ~ HJLEL[T (creatinine, CREA)
Fe RIS (uric acid, UA) 22 -
V. 45t
ERFT R 2 ER - MR AT Z:48 (SAS, 2002) » DL— & M UR2 7 (general linear model procedure,
GLM) #1788 ot - S HEEME B E 2= 2 E (Tukey honestly significant difference test) LL#EE 540
PEEER Y BN A REEMERT R P<0.05 -

*® 1. FESEEK Z K EAASERYEREIR

Table 1. Physiological characterizations of FSMP fermented with different water content

FSMP water content, %

UFSMP SEM
50 60
pH
Initial — 6.32 6.33 0.04
Fermentation — 8.12° 8.18" 0.01
Dry — 6.23° 6.33° 0.02
Bacillus-like, log cfu/g
Initial — 6.70 6.78 0.05
Fermentation — 8.30° 8.80° 0.03
Dry — 7.51° 7.65° 0.04
Nutrient composition, %
Water content 10.70 11.00 10.90 0.13
Crude protein 42.85° 44.52° 44.58" 0.21
Ca 0.27 0.28 0.28 0.01
P 0.52 0.52 0.51 0.01

FSMP = fermented soybean meal product.

UFSMP = unfermented soybean meal.

Data are the means of 4 batches of FSMP; each batch was tested in triplicates (n = 3).
“® Means in the same row with different superscripts differ (P < 0.05).

*2. FEKTEEZIREMEFYINERRAER

Table 2. Amino acid composition analysis of the FSMP supplement of different water content

Water content, %

UFSMP SEM
50 60

Total amino acid 43.23° 45.09° 45.63° 0.15
Total essential amino acid 18.29° 22.25° 21.21° 0.10
Arginine 2.93 2.84 2.86 0.01
Histidine 1.07 1.31 1.27 0.01
Isoleucine 1.90 2.32 2.23 0.01
Leucine 3.32 4.05 391 0.02
Lysine 2.68° 3.07" 2.95° 0.01
Methionine 0.50° 0.89" 0.92" 0.01
Phenylalanine 2.09 2.62° 2.48" 0.02
Threonine 1.63 1.84 1.81 0.01
Valine 2.17° 2.86" 2.78" 0.01
Total nonessential amino acid 24.94 22.84 24.42 0.02

Cysteine 0.59 0.83 0.91 0.01
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#2. AEKTERZIRGAFTRYINERRAENR (8)

Table 2. Amino acid composition analysis of the FSMP supplement of different water content (continued)

Water content, %

UFSMP SEM
50 60

Aspatic acid 4.62° 527 5.17° 0.03
Serine 1.97 1.96 2.02 0.01
Glutamic acid 7.17° 8.85° 8.51° 0.06
Proline 2.66 2.64 2.64 0.01
Alanine 2.59 1.89 1.88 0.01
Glycine 2.09 1.80 1.81 0.01
Tyrosine 1.57 1.28 1.54 0.04

FSMP = fermented soybean meal product.
UFSMP = unfermented soybean meal product.
Data are the means of 3 batches of FSMP; each batch was tested in triplicatens (n = 3).

3. AWZE (1 — 21 Hi) FEBEEHELHR

Table 3. The composition of experimental basal diets in 1-21 days of age of broilers

FSMP, %

Ingredient, % Control

0.5 1 2
Yellow corn, grain 47.5 47.5 47.5 47.5
Soybean meal, 44% CP 38.5 38 37.5 36.5
Fish meal, 65% CP 5 5 5 5
Soybean oil 5.5 5.5 5.5 5.5
Dicalcium phosphate 1.2 1.2 1.2 1.2
Limestone, pulverized 1.2 1.2 1.2 1.2
FSMP, 44.5% CP — 0.5 1 2
Salts 0.3 0.3 0.3 0.3
DL-Methionine 0.2 0.2 0.2 0.2
Choline chloride, 50% 0.2 0.2 0.2 0.2
Vitamin premix' 0.2 0.2 0.2 0.2
Mineral premix’ 0.2 0.2 0.2 0.2
Total 100 100 100 100
Calculated value
CP, % 23 23 23 23
ME, kcal/kg 3,150 3,150 3,150 3,150
Calcium, % 0.96 0.96 0.96 0.96
Available phosphorus, % 0.48 0.48 0.48 0.48
Analyzed value, %
Crude protein 23.12 23.20 23.22 23.18
Calcium 0.95 0.96 0.91 0.94
Total phosphorus 0.68 0.66 0.66 0.67

FSMP = fermented soybean meal product.

' Supplied per kilogram of diet: vitamin A, 3,000 TU; vitamin D,, 400 TU; vitamin E, 10 TU; vitamin K,, 1 mg; vitamin B,, 3.6
mg; vitamin B,, 5.4 mg; vitamin By, 7.0 mg; Ca-pantothenate, 20.0 mg; niacin, 70 mg; biotin, 0.3 mg; folic acid, 1.1 mg;
and vitamin B,,, 0.02 mg.

* Supplied per kilogram of diet: Cu (CuSO, - 5H,0, 25.45% Cu), 8 mg; Fe (FeSO, - 7H,0, 20.09% Fe), 80 mg; Mn
(MnSO, - H,0, 32.49% Mn), 60 mg; Zn (ZnO, 80.35% Zn), 40 mg; and Se (Na,SeO,, 45.7% Se), 0.15 mg.
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T4 HAEE (22 — 35 Hg) EEEEIRAR

Table 4. The composition of experimental basal diets in 22-35 days of age of broilers

FSMP, %

Ingredient, % Control

0.5 1 2
Yellow corn, grain 50 50 50 50
Soybean meal, 44% CP 36 355 35 34
Fish meal, 65% CP 5 5 5 5
Soybean oil 5.5 5.5 5.5 5.5
Dicalcium phosphate 1.2 1.2 1.2 1.2
Limestone, pulverized 1.2 1.2 1.2 1.2
FSMP, 44.5% CP — 0.5 1 2
Salts 0.3 0.3 0.3 0.3
DL-Methionine 0.2 0.2 0.2 0.2
Choline chloride, 50% 0.2 0.2 0.2 0.2
Vitamin premix' 0.2 0.2 0.2 0.2
Mineral premix’ 0.2 0.2 0.2 0.2
Total 100 100 100 100
Calculated value
CP, % 21 21 21 21
ME, kcal/kg 3,120 3,120 3,120 3,120
Calcium, % 0.87 0.87 0.87 0.87
Available phosphorus, % 0.43 0.43 0.43 0.43
Analyzed value, %
Crude protein 21.12 21.23 21.24 21.22
Calcium 0.89 0.88 0.89 0.90
Total phosphorus 0.63 0.65 0.63 0.64

FSMP = fermented soybean meal product.

! Supplied per kilogram of diet: vitamin A, 3,000 IU; vitamin D,, 400 IU; vitamin E, 10 IU; vitamin K, 1 mg; vitamin B,, 3.6
mg; vitamin B,, 5.4 mg; vitamin By, 7.0 mg; Ca-pantothenate, 20.0 mg; niacin, 70 mg; biotin, 0.3 mg; folic acid, 1.1 mg;
and vitamin B,,, 0.02 mg.

* Supplied per kilogram of diet: Cu (CuSO, - 5H,0, 25.45% Cu), 8 mg; Fe (FeSO, - 7H,0, 20.09% Fe), 80 mg; Mn

L

IIL.

(MnSO, - H,0, 32.49% Mn), 60 mg; Zn (ZnO, 80.35% Zn), 40 mg; and Se (Na,Se0,, 45.7% Se), 0.15 mg.

FEREEET

GRS R A ) — R o i

DI B BB RN B. subtilis TLRI 211-1 > H: 50 5 60% & /KR EE ) 2 YIHL MR AIFE 1 Bk » FEEEE
TR BRI BB R 1T 48 /NI 38 I - DL 60% & 7K 4H 2 pH K¢ Bacillus like B #8151 2 7K 2 50% 2H
(P < 0.05) » [FIR5 A5 B EE YA I 1% (T B = A 2 7K 2R 50% 4H (P < 0.05) - FSMP 4F#H 2 (1B #83 = 7> UFSMP 41
(P < 0.05)  fili B ZF AR i O] A FH A E h il T - [EIRE DAEYE TP SR EE A ) (0EEZ ~ HERRREH)
(Singhania er al., 2009) - & HE5 I EFR o gk &5 B [ pH (B _EFt > ®I%0 B. subtilis TLRI 211-1 ELAI A &
Bl R EURZ BB M IEB RS HENESE -
[ R8RS B e ER R AR 1k

il L2 FEARE O [ RE S I K M AR IR A B 4H 1 4032 2 P © A B. subtilis TLRI 211-1 #4872 50 ~ 60% &
KFEZ Kk » ETERESEEE - RElBviaall 70% S/K 5 ETERR SRR - SPUKS ST NEEE T 785
[ Es B - BTN R SRR o UK GO S IR i) 2 SR A B 0 TR 8 7KEE 50 K 60% FREE T ARy
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45.09 ¢ 45.63% » FHZE SR G0 2 Sl Bl & 43.23% (P < 0.05) - [EIRESEFESEY) 2 KITL b ~ ZhREBE ~

Ffifels ~ RN RERR - Bl ~ SRR S Pl & B R EEPIEE S K - HEWR S TFEN A ERED
B T E RS A g E AR TR 2 i Ry T ENEEE - BRSO ERE (Teng ef al., 2012;
Rayaprolu et al., 2013) ; [thEd Teng et al. (2012) K B. subtilis LR A TIE BE 3582 L ik oy MR 3T - [EIFEE R
B. subtilis TLRI 211-1 BIR O] 53 K EHT » WA S E B AHEY) - HLLE7KE 60% BFEREER (£ 1)

HIEOE RAEEREIG S (32 2) BB & /K3 50% S514H - {28 DL3ERE/K 5y 60% 2 KRG fHEE Iyl T
EhalEs < gakbA Y -

1L A RMERE

DIzsEE R GRS R R R EE O REEREE CZE  5FR S - R SRR THMEY A&
21— 21 HEA A RN - (Er] DIZEER 0 22 — 35 HERMASISE (P < 0.05) » fakHE#2{E 2% §J FSMP
MHAEREZR (P<0.05) - fAERH (1 — 35 Hiy) > fafE(E SRR TEY) o] SRS sy E > WLl 1 K 2%
{5 FH & mfE— P e el R K PEF (AR ESERHET ) (P<0.05) -

At DU B A AR B (Bosubtilis TLRI 211-1) A0S 60% /K53 2 K AAHETTE RE 8 1% - HEBRYEH
7.65 log cfu/g F#L > KHEEHE 44.58% > [FIHF BRIV AR LLR] - CHDGEN TR AR - BIEN T ARG S
EWN > BEELET A GAER4S R —EL (Teng er al., 2012) - KA SEIA% nI[EfER 3 FERE » I/
FTEHERIMASEE R SE e AEHZAMEAEEE > EMUGE A AR = KR % (Wang
etal.,2012; Li et al., 2014; Soumeh et al., 2019) - T LAARFTEEFZ Bacillus subtilis TLRI 211-1 HEFEA AT » WA
60% 7Kor EFTIEIRE S IR 1% B 1% A REEER PRI A (R A R 2 IR -

xS DS AEHEYEERT R EME A RERaE RERMIRZ 228

Table 5. Effects of replacing soybean meal with FSMP on feed intake and growth performance of broilers

FSMP, %
Items Control SEM
0.5 1 2
1 to 21 days of age
Weight gain, g/bird 865 879 879 867 9.8
Feed intake, g/bird 1,219 1,142 1,107 1,109 17
Feed conversion ratio, feed intake/weight gain 1.41 1.30 1.26 1.28 0.08
22 to 35 days of age
Weight gain, g/bird 1,262° 1,338 1,389° 1,383" 26
Feed intake, g/bird 2,082 2,234 2,224 2,143 31
Feed conversion ratio, feed intake/weight gain 1.65" 1.67° 1.60" 1.55° 0.02
1 to 35 days of age
Weight gain, g/bird 2,128° 2,217° 2,268" 2,250° 40
Feed intake, g/bird 3,301 3,376 3,331 3,252 44
Feed conversion ratio, feed intake/weight gain 1.55°% 1.52% 1.46° 1.44° 0.08
Survival rate, % 97.5 100 97.5 97.5 2.9
PEF’ 382° 416" 430° 432° 18

FSMP = fermented soybean meal product.

“® Means in the same row with different superscripts differ (P < 0.05).

" Production efficiency factor, PEF = (Survival rate (%) x BW (kg)) / (age (d) x feed conversion ratio) x 100.
n=4.

IV. IR
Dlgg e R SR L CERE R S B AR AR IR Z 8 - A1k 6 - fEVERGE T > EfE T (E A
ZF AR B S RS WA ) AT B E R A (P < 0.05) » FERE AR R AAHEIGES - SRR THEYER 1% e
& Be 2 A EHHE S BB = P B IR AE (P < 0.05) > BRI AH A IR RE 22 2 (P > 0.05) > MEPRH At pm BEAHAREL
WA R BB E 2R > IR ENS IR - SR B R8s KAR IR 18 S A G RN I o AR B R
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SREIE I BT IR AL (P < 0.05) » FASBRER SR A8 B2 /B » RILHR R4 ¥ {1t B IR A
AT BT AR i B » SRR EHIGAE (P < 0.05) - 07 AR iR ST SR B A T e
BHE  ETIEE AN EE -

6. DI A SREYEEE TR EAaE 0 AEB R IR

Table 6. The effect of replacing soybean meal with FSMP on carcass characteristics of broilers

FSMP, %
Items Control SEM
0.5 1 2

Carcass weight, g 1,883° 2,141° 2,086" 2,107* 39.7
as percentage of live BW

Dressing' 83.4 82.5 83.4 83.2 0.21

Heart 0.57 0.58 0.55 0.56 0.018

Liver 1.95 1.84 1.64 1.76 0.047

Abdominal fat 0.34° 0.45" 0.57° 0.47" 0.028

Proventriculus and gizzard 2.91° 2.25° 2.24° 2.14 0.069

Intestine 3.92° 3.39° 3.27° 3.41° 0.072

FSMP = fermented soybean meal product.

“® Means in the same row with different superscripts differ (P < 0.05).
" Dressing = (carcass weight / body weight) x 100.

n=_8.

V. IR MR
LIS R A YRR A S AR IR Z 28 > 1R 7 - DLSE i K REPIEH 2% Fredie
FEFEEE S P ERE N & BEE RN BIRAE (P < 0.05)  (HEEESHEEATHEY | X 2% RETREESE
R = e o (o FH S B R RAEE D) 0.5% 4L (P < 0.05) » I PRI = EHIEEE (R BT IREE K2 0.5% &1 (P < 0.05) -

® 7. DIBREASREYEUEE TR TS 35 N8 WEURAELE 2

Table 7. Effects of replacing soybean meal with FSMP on serum biochemical characteristics of broilers

Items' Control 0.5% 1% 2% SEM
GOT, U/L 252 272 259 280 18.9
GPT, U/L 10.4 12.0 113 12.0 0.89
CK, U/L 1,786 1,651 1,445 1,364 208
ALP, U/L 1,217 1,429 1,740 1,631 110
Glu, mg/dL 263 273 274 261 3.34
CHOL, g/dL 108 104 111 101 2.83
TG, mg/dL 58.5 53.6 54.0 48.7 1.81
TP, g/dL 3.28 3.00 3.31 2.77 0.087
ALB, g/dL 1.45 1.33 1.51 131 0.035
GLO, g/dL 1.83° 1.66™ 1.80® 1.46° 0.058
BUN, mg/dL 1.00° 1.13% 1.63° 1.67° 0.098
CREA, mg/dL 0.015 0.011 0.020 0.012 0.01
UA, mg/dL 6.35° 6.20°" 3.58" 4.56° 0.53

FSMP = fermented soybean meal product.

“® Means in the same row with different superscripts differ (P < 0.05) .

" GOT = glutamate oxaloacetate transaminase; GPT = glutamic phosphate transaminase; CK = creatine kinase; ALP =
alkaline phosphatase; GLU = glucose; CHOL = cholesterol; TG = triglycerides; TP = total protein; ALB = albumin; GLO =
globulin; BUN = blood urea nitrogen; CREA = creatinine; UA = uric acid.

n=_8.
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GOT ~ GPT ~ CK 4 Bl 2 i B AL A B i 0 BBt ( (9% > 1997 ) = Z55t8R 1L B. subtilis TLRI 211-1
BRI A TR (T E AR B AR TR P 3 A BEALRT GOT ~ GPT R CKOB M R » B
(2022) LA B. subtilis TLRI 211-1 EHERANF SRR B2 1 AT L B 8 36 ARG (BE S FZGHET B, subrilis
TLRI211-1 B B LS5 AR T [ P BT 35 25 e K T 2 WA -

PRI ~ FRZE R\ BERT BB TRE TS 2 ETEHEHE (Abdelhalim ef l., 2020) « FR2 EUE P (1 AHIAE
BHTEY) » GG PSS & RIS - JRI%HI T (Ekpenyong and Daniel, 2015; Adewole ef al., 2021) - H i 5%
W B BR A P R B AR A RS B SR BARE R EE AR MSERRSa BRI
{8+ ELDABSBE A TEHATER) | e 2% 4IRS o AT AREH SR IS e ) NG S EE e Bk LRI (401 2 0 [
I AT AR BB EE IR I 1B B e 5 2 R (Lee et al., 2024) » T PR & RS -

A

DURGEZF AR B TLRI 211-1 7500& 60% /Ko R ERIHEITEIRE S, - S5 0Y) b Al 8 1Ga e i U A R A i
o AR 60% /K733 2 SR 1% FREaiE PtV OR SR > iIE 0 AHBE E -~ G HeR R A EERCR A
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Abstract

This study aimed to explore the effects of solid-state fermentation of soybean meal inoculation with Bacillus subtilis
TLRI 211-1 under different moisture conditions. The study then evaluated the impact of using the fermented soybean meal
product (FAMP), with optimal moisture content, at different levels to the diet on the growth performance of broiler chickens.
The moisture content of the soybean meal was adjusted to 50%, and 60% after inoculation, followed by 48 hours of solid-
state fermentation. The results showed that the 60% moisture group had superior bacterial count, pH value, and crude protein
content compared to the other groups, with higher levels of essential amino acids. Therefore, the fermented soybean meal
product from the 60% moisture group was selected for subsequent animal trials. In the animal trial, 160 one-day-old broiler
chickens were evenly distributed into four groups: a control group (0%), and three experimental groups replacing feed
soybean meal with 0.5%, 1%, and 2% of the FSMP in the diet, with each group consisting of 40 chickens, divided into four
replicates of 10 chickens each. The trial period lasted until the chickens were 35 days old, during which growth performance,
carcass traits, and blood parameters were measured. The results indicated that body weight gain was significantly higher in
all groups fed with the FSMP compared to the control group (P < 0.05), and with feed efficiency were significantly improved
in the 1% and 2% FSMP groups (P < 0.05). Additionally, there was a significant increase in blood urea nitrogen and a
decrease in uric acid levels (P < 0.05). In conclusion, this study recommends using 1% of Bacillus subtilis FSMP in the diet,

as it is beneficial for improving the growth performance of broiler chickens.

Key words: Broilers, Fermented soybean products, Growth performance.

(1) Contribution No. 2827 from Taiwan Livestock Research Institute (TLRI), Ministry of Agricuiture (MOA).
(2) Animal Nutrition Division, MOA-LRI, No. 112, Farm Rd, Hsinhua, 71246, Tainan, Taiwan, R. O. C.

(3) Forage Crops Division, MOA-LRI, No. 112, Farm Rd, Hsinhua, 71246, Tainan, Taiwan, R. O. C.

(4) Corresponding author, E-mail: borling@mail.tlri.gov.tw.



