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R A FBAE R ERSE - FREEIEIERESL - SeRiBImf7EIN e
Hi» [EIREE Bl i 5E 42 % (Generally recognized
as safe, GRAS) % A= R I K B R JT B A 1F Ryl 42
BEF B 2B T HOREHR RIFHIIE R 73U EE
71 HAIDIE iy EEr & & - o 5%
WSS ROE R LBk A B R e R B B
HEER S S B R % HAIREERE
feim e thAh SeRTRIRFEiaH - R B AT AR &)
VI ARAE S (Chuang et al., 2020) > fiE R ( JLEF
ANBEEE ) BARESB S & AIDIE G $5E%
EMEERR R EHYEIEBY BRI
FIFH « A W OAE BRI AT DARE O b i i 1
IBERZ R ~ HRRALER - DERZBRAIRS T Rk I Bk
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Y] DU DR e 1E BR S s airfE Y I RE (Chuang et al,
2020).

RN BB P EERAYER R

TR B Y) < B BB TR G T = BB
FERSEPFAER R (RE FE8 RER
W) SIEREILIET] - HamEh V) 18 el
EH - BN E 3 Nuclear factor kappa B
(NF-kB) il Interleukin-18 (IL-1B) ¢ 2 4 KTl
Reactive oxygen species (ROS) K Reactive nitrogen
species (RNS) & 4o #ff 2k ROS k2 RNS 1Y & 4= §
fE BB R R A A - (Bt Al RERUE P
fe HeSh AR e HiiE (T A B Al
B ARA TR ) RS R A T T S A B
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REEIRE - B R BN A A
[EE2palig: DRl o AR UL /R RS E =R 50
ES iRl ko As g iiilionEN) 7 B RIE (TR b
17338 BYYIRO TR LRI AT DU B J8 05 B SR S B
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(Chuang et al., 2019) -
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(IL-1p) - HFEHE Y FEERE R E ERKEN—FI(L
%, (NO) iliJP Rk reactive nitrogen species (RNS) s ¥
PUMNRAT - EEid Fy MR E Y EABERRER
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ZF : Phosphate buffer solution (PBS, control), 1 ng/mL lipopolysaccharide (LPBS, negative control), 50 mg/mL Saccharomyces cerevisiae
fermented products extraction, and 1 ng/mL LPS include (50 mg/mL LSCFP), 100 mg/mL Saccharomyces cerevisiae fermented products
extraction and 1 ng/mL LPS include (100 mg/mL LSCFP), 10 mg/mL Aspergillus oryzae fermented products extraction and 1 ng/mL
LPS include (10 mg/mL LAOFP), and 25 mg/mL Aspergillus oryzae fermented products extraction and 1 ng/mL LPS include (25 mg/mL
LAOFP). 5.4 Means within the same rows without the same superscript letter are significantly different (p < 0.05). (Chuang et al., 2019) -

B— AEEESERME —StREHE

IkBs 2 —HETEAE R K B NF-«B ni%k (p50 Al
p6sS) R E & 1> iR NF-«B B ERMIEE T - &
IxBs i B2 L IRF - NF-«B #8 [t 3t 8 7% 2 I A%
o BuE e BRI A TR FRE - Bt &S
B ek L e DARE 5 B 977 et L i B et BB AH R ER SR 1Y
(Chuang et al., 2020) -

DEENEEY
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RAAEE VIR 42 % A Al RBAEREL R - SHIMEEAY 1
%o HUTEFRES - [T i ilAE K S E R & BN i EhY)
BB T EIRUF T I o DRTIEG HSF 26 R e R P I A B
R BRI 1% A O SR P DA R R e 2R TR AL
FIRCR > M H BAATETERIRE SR - @ RATMH et
MO (HREREENE MR EETERD
7> RIS AR 52 B RE M S i 2 2 T S I R I

SREERZE -

R VS T R R OK B TR 8 o e P e 2R IR SR
DA g 32 R -Ffife =R (e ARmE - xylan & B-
HRHE - B-glucan) - {EEFRAERT AL S (R EN P AE
BoAEHYIGERR - LI FEEE R A R oK
R Z R HAMERH A RERINR - THAEK
MR ERREERS - ERESRTEH > #H
KEH  BARZE GHURRCR MEAL HE
AIPMeE HE BRI - HES RS ATEE
7B A Ry 2 58 B R TPy R AR AR A & B i o T
figd o W E R E ARG KItiES THERD
& & (Huang et al., 2020; Chuang ef al., 2019)
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fe HIl AT e 2 A R e SR B R B SR AR S LM B el 7
WERRRHR A RILTE AR B b A TIRFMERYRUR -
A1 Y I B B A M B T B- A R DA R H BRI
fi (mannan) DA Rz K8 B ARG EE R Y B- 8 T R 5%
TEH TR ERR AR =B IR A o @R SCRRTE
P TR VP I R T e o 20 B M B ) A S S 2R
HEEARPIBERAVSR - T LPS B —TEs R K=
MEERINSME 2 BEE R HERE chPBMCs FEH—
FULEREH - I A5 B B 28 R ) ROR RE R 8 I
P8 LPS SE[Efi A chPBMCs FHAHEHT LPS SR
5E (E—) < sEEFERHEATME MTT assay HUFGR
Z53H (B —) (Chuang et al., 2019).

Yt a2 B B BUE K R A
VIR AR A AR R B IR R B B LA RIS
B AGIRE R (R—) - [HEWESE - JIAER K
% B iR 5 L (Villus:erypt ratio) ££ Z2 5 I # 73» 4
SAFP (0.05% Saccharomyces cerevisiae fermented

products + 0.05% Aspergillus oryzae fermented

o e

120 |

Survival rate (%)
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products) sz AOFP(0.1% Aspergillus oryzae fermented
products) & i B #H 5 H BEE HUTE = B SAFP kit
AOFP 2 PR il S E R (=) - AN iR
ERE T AR B Y T DA e D R RE B IR Y
gl DALY RE AR ©

£ 1M &Y 53 A oo B fn SCFP(0.1%
Saccharomyces cerevisiae fermented products) {1
- B A e R IR PR R YRR, > [T AOFP HYRIUER
Al - Ky SCFP Hypz B T DLBA [ (K L AR
Mk & & {H AOFP HIBEA IR IR FREE 25 1Ty
SAFP 25 A THE SCFP 2 AOFP Z[# (=) -
MR Bk E L E KB EY R ETELRIThEE E1E
Al A A A L R (e AL TR REEE
MEFI R ER - JAh FRIER e (e R ERYZE L
SRR E SR ARG B R AR - A FRETEH AR
Jill SCFP & AOFP ELA [ 1E (o MV B9 1 e (X B )
HHREAE LBR JI97& 17 (Chuang et al., 2020; Chuang
et al., 2019).
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iF : Phosphate buffer solution (PBS, control), PBS and 1 ng/mL lipopolysaccharide (LPBS, positive control), 50 mg/mL Saccharomyces

cerevisiae fermented products extraction and 1 ng/mL LPS included (50 mg/mL LSCFP), 100 mg/mL Saccharomyces cerevisiae fermented
products extraction and 1 ng/mL LPS included (100 mg/mL LSCFP), 10 mg/mL Aspergillus oryzae fermented products extraction and 1 ng/
mL LPS include (10 mg/mL LAOFP), and 25 mg/mL Aspergillus oryzae fermented products extraction and 1 ng/mL LPS include (25 mg/mL
LAOFP). ab.¢ Means within the same rows without the same superscript letter are significantly different (p < 0.05). (Chuang et al., 2019) -

B = HW#EEBEZIAE AR TE R REEMTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) ssay)
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x— EAEHRNISCFP « SAFPRAOFPHAZ A RITREC FE

Treatments
Control’ SCFP! SAFP?

1-21 days

Body weight, g/bird 837.3 868.1 867.3 844.3 10.31 0.15
Feed consumption, g/bird 964.9 945.8 970.0 907.5 63.68 0.89
Weight gain, g/bird 794.3 825.1 824.4 801.3 10.32 0.15
FCR® 1.15 1.09 1.12 1.07 0.08 0.88
22-35 days

Body weight, g/bird 2163 2165 2229 2168 28.90 0.37
Feed consumption, g/bird 2267 1915 2079 1985 124.2 0.28
Weight gain, g/bird 1326 1297 1361 1324 28.10 0.49
FCR 1.71 1.48 1.53 1.50 0.11 0.48
1-35 days

Feed consumption, g/bird 3232 2861 3049 2892 158.0 0.38
Weight gain, g/bird 2120 2122 2186 2125 28.90 0.37
FCR 1.49 1.32 1.37 1.33 0.08 0.45

'SCFP: 0.1% Saccharomyces cerevisiae fermented products group. 2SAFP: 0.05% Saccharomyces cerevisiae fermented products + 0.05%
Aspergillus oryzae fermented products group. 3AOFP: 0.1% Aspergillus oryzae fermented products group. *SEM: Standard error of the mean.
SFCR: Feed conversion rate. (Chuang et al., 2019)

K BIEHIRINSCFP « SAFPRAOFPH RSB BIRE 2 7/ &

Treatments
Control’ SCFP! SAFP?

Jejunum

Villus height (. m) 1163.95° 1124.78° 1508.932 1505.142 30.69 <0.0001
Crypt depth (. m) 237.372 182.37° 203.43b° 188.42° 8.59 0.0002
Tunica muscularis (. m) 298.322 285.47° 272.12P 255.92P 14.17 0.004
Villus:crypt 5.07° 6.36° 7.67° 8.132 0.3 <0.0001
lleum

Villus height (pm) 1109.77 1055.33 1074 1050.13 19.04 0.1185
Crypt depth (um) 209.25a 173.25° 201.292 157.32° 6.82 <0.0001
Tunica muscularis (1.m) 650.8 439.38 366.38 318.68 108.05 0.1453
Villus:crypt 5.52b 6.252° 5.44° 7.082 0.28 0.0005

ISCFP: 0.1% Saccharomyces cerevisiae fermented products group. 2SAFP: 0.05% Saccharomyces cerevisiae fermented products + 0.05%
Aspergillus oryzae fermented products group. 3 AOFP: 0.1% Aspergillus oryzae fermented products group. 4SEM: Standard error of the mean. *°
Means within the same rows without the same superscript letter are significantly different (p < 0.05). (Chuang et al., 2019)
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Control 189.7° 5.572 119.2
SCFP?2 193.7° 3.36° 117.4
SAFP3 234.52 4.16°° 133.2
AOFP* 185.4° 4,692 125.3
SEM® 4.35 0.35 5.84
p Value 0.001 0.001 0.236

77.0
61.3
891
66.6
8.19
0.102

73.4 38.3 9.86 9.13
74.6 38.1 9.51 9.00
81.3 41.8 9.99 8.94
774 42.9 9.77 8.72
3.67 2.95 0.12 0.34
0.448 0.576 0.064 0.860

'WBC: white blood cell; UA: uric acid; CHOL: cholesterol; TG: triglycerides; HDL: cholesterol-high-density lipoprotein; LDL-C: cholesterol-

low-density lipoprotein; Ca: calcium; P: phosphorus. 2SCFP: 0.1% Saccharomyces cerevisiae fermented products group. 3SAFP: 0.05%

Saccharomyces cerevisiae fermented products + 0.05% Aspergillus oryzae fermented products group. 4AOFP: 0.1% Aspergillus oryzae fermented

products group. >SEM: standard error of the mean. *>*

(p <0.05). (Chuang et al., 2019)

BESERIEH . F S AR DR EEERE
FEHIR AV EE - i1 SCFP 57 AOFP & AT DU
S RARERB E (Clostridium perfringens) JEE
(FRIM) o Hr SCFP {2 SR AL #4{E 45t AOFP f£ -
111 SAFP 2 5 SR A 1 e T P T 1 BT
TR R - PURAVR R TRER H i R R A A K3
F+ C. perfringens A& K& R MEGE AR AT

means within the same rows without the same superscript letter are significantly different

FE HH A SR SCH BRI SR 1 C. perfiringens )55
Z i [%A(K C. perfringens %5577 (Chuang et al.,
2020) > TL-18 {FRy—TeAfAe R - HorE B e
CEUE R R A RIS - HrR S H0E NF-«B il
R E—F LA EARIES - K IL-18 B NF-«xB 2
FEZ MR - MBI —2 /LA S (NOS) 1Y
mRNA FEA[ DR E — A LR NIE L R H

RV EEiERIRINSCEP » SAFPRAOFPHAZEISE R 7 &

Treatments

Microbial Parameters
SCFP!

SAFP?2

log CFU/g

lleum

Clostridium perfringens 7.842 7.02°
Lactobacillus spp. 8.35 8.84
Caecum

Clostridium perfringens 7.39 7.00
Lactobacillus spp. 8.95 9.13

7.05° 7.22P 0.12 0.0014
8.25 8.91 0.39 0.1765
7.01 7.22 0.24 0.6770
8.92 8.91 0.23 0.7039

ISCFP: 0.1% Saccharomyces cerevisiae fermented products group. 2SAFP: 0.05% Saccharomyces cerevisiae fermented products + 0.05%

Aspergillus oryzae fermented products group. 3 AOFP: 0.1% Aspergillus oryzae fermented products group. 4SEM: Standard error of the mean.

b

Means within the same rows without the same superscript letter are significantly different (p < 0.05). (Chuang et al., 2019)
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: IL-1B (top left), iNOS (top right), IFN-y (bottom left), and NF«B (bottom right). The treatments are control, 0.1% Saccharomyces cerevisiae

fermented products group (SCFP), 0.05% Saccharomyces cerevisiae fermented products + 0.05% Aspergillus oryzae fermented products
group (SAFP), 0.1% Aspergillus oryzae fermented products group (AOFP), respectively. Data is presented in mean + SE (n =9). ab.ed Means
within the same rows without the same superscript letter are significantly different (p < 0.05). (Chuang et al., 2019) -

= ANZRERREENHAXEBEZIRR BN ERE
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FAHBAR) mRNA &5 DU KB V)38 R S - H
Ho DL AOFP SR By ([ =) (Chuang et al., 2020).
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