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1.1 REFRIFEENDIFRERAI

The mode of action of Bacillus subtilis in animals
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1.2 REZFRAE~ER VIR

Metabolites produced by Bacillus subtilis
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1.3 XTFIRIRIN—EEE

Some information about lipopeptides
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1.4 BERLZEH%E Lipopeptide Family
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1.5 EIRNSFE45HS Lipopeptide molecular structure
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1.6 RELHMEE (Surfactin) FXEZIUIIEE

The Four Core Functions of Surfactin
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2.1 WEREEERFINEERNRE

The origin of surfactin and SQB
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Efficient Biomanufacturing of Microbial Lipids and Innovative Agricultural Applications
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2.2 HMEEEEIEINEIZSTS  Structure of surfactin
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2.3 HEFEIREAYEY)SEY Biosynthesis of surfactin
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Current status of fermentation level in surfactin

Z R=ER

B. subtilis THY-7
B. subtilis 3A38
B. subtilis THY-7/Pg3-srfA

B. subtifis CWS1
B. subtilis 168S35
B. subtilis TS1726Y

B. subtiflis THBS-2
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2.4 HERMEETERRIFSIE

Characteristics of surfactin
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2.5 HHERHEEERIZCIIEE
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Core Functions and Side Effects of surfactin
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Three indicators for evaluating the emulsifying ability of emulsifiers
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2.6.1 XPKRIFREKDAIBEHTIERE

The degree of reduction in the surface tension of water
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2.6.2 IERERRE (CMCQ)

Critical Micelle Concentration
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2.6.3 FIKFHFEE (HLB(E)

Hydrophilic-lipophilic balance value
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2.8 ARFICHIRIIERESIKEFISRBRY RSN

The effects of different emulsifiers on lipase hydrolysis of fats
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2.9 MESTERIHEATIRIKIIERET “2MER" : z R

SQB plays two roles in the process of fat digestion and absorption
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3.1 MERMEERNRERETIER

Immunomodulatory Effects of Surfactin
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3.2 RHESEITEN “HRRSR 0 SR

The Chassis Battle and Information Warfare of Bacillus subtilis

L

1 BEMHE (B5TE/E%)
4 Ay 2 2% B Aol R R

« 2 SWHEYER (EEXIELE)
WEREERK. EAAEE S e

. 3 BHARRRIER (BRss/ T/ NS BIER/ T EE)
FEES, TREMAE (Pl Ew 28R WEBAIIA ) . XUy (BES)

[

www.enhalor.com



= JEEIR UG FR BT SR RDNYE R LW

DO EVERYTHING FOR BEAUTIFUL LIFE

3.3 WMERMEMERERHI NP 2E{ER

Comprehensive Role of Surfactin from Bacillus subtilis in Quorum Sensing
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3.4 E¥IER9YEE  Biofilm Functions
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3.5 HHEREETEAAHDENH . thEssUHEsE, S8E, (b REE

Antibacterial Mechanism of Surfactin: Carpet Bomb, Shotgun, Chemical Weapons
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Antibacterial Effect of Water-Soluble Surfactin (Oil-Free) (Agar Diffusion Method)

FESIERETACCT3124 SEBEEIKE26001

— — ey p—

10% 25 mm 10% 21T mm
2 5% 21 mm 2 1% 17 mm
3 1% 20 mm 3 0.1% 11 mm
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WMEIR (Bil) WSR3

ZRER, HERK @

X SFPRIRE
ATCC1312489MICH
0.3125%o,
312.5pg/mL 5%
312.5 mg/kg
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HER () UESeTORENALSREOMIC GREEE)

Surfactin (with oil) MIC for Staphylococcus aureus and Streptococcus agalactiae (agar dilution method)

ZRER, MERTREEE
BEETKE 26001 FITCALHEERE
AIMICO.3125%o,

312.5ug9/mL B
312.5mg/kg
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MEREGERNNESE (KEREERRFES)

Antiviral mechanism of surfactin (especially enveloped viruses)
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The anti-PEDV effect of surfactin in piglets

*

mm PEDV

4= L = Midde
B Hich
3- mm NC

Weight kg

PEDV Middle High NC

R (kg)

NC: *THE4 (fEMR+FAZ%EF) PEDV: CREMR+KHE)

2.4
= PEDV
2.0 T - Middle
-~ High
4 1 4 ‘
N o+ NC
B s
g .
Lt— 0. 8-
0.4+
0.04p - E
0 12 24 36 48 60 72
BHEl/h
IS5 ¥SD

Middle: FRXSF 166mg/kgRE+KX &  High: JEARSF 333mg/kgR E+K &

SF: AFEREEMA, ETHRFIHRITEERIR/ K, FEHHL, THRPEDVREFLR, 10H i EZIAENIR,
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tEREEERHFIEGEPED VRS H SRR MERB

The reducing effect of surfactin on the intestinal PEDV virus load in piglets
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The application effect of SQB on broilers




4.1 WEREERS ERAIMABESE Z RER
4.1.1 BEEE (HER) BPRSKEEECIENIE

Large-scale trial of SQB on white-feathered broilers

264|

Hi=E (kg) EXMFEEN
m CON mFHyERK
BH25.6 5, o4k, SEEESHMINE: 200g/t, i{38HA39-40d, 2024, W
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FIERIEAT: RRIAS Z |EUR
4.1.2.1 WEEXAARISAE~14EERIS200

Effect of SQB on the production performance of AA broilers

2501

2444 2461
2430
2416 2422

tHi=(8E (g) P=0.251 ¥l&ELE P=0.019
mPCO mPC250 mPC500 m NCO mNC250 m NC500 B PCO mPC250 mPC500 m NCO mNC250 m NC500

BN EE, BEE34R, HaHA38d, PC: EiHMR, NC: EfBREIH0.5%, SEEEHRINEN: g/t, 2024, WK
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4.1.2.2 WFEEITAAPISMECEHAYRZIN
The effect of SQB on blood lipid metabolism in AA broiler

TG, mmol/L 0.6 0.5 0.5 0.5 0.5 0.5 0.013 0.213

2.88¢

TC, mmol/L 4.002 3.843ab 3.782b 3.83ab 3.37bc 0.079 < 0.001
-24%

HDL’ mmOI/L n . ‘ . | mm

: . . | M 0.307

BN ESE, 8FE534R, HaHA38d, PC: EhiHMR, NC: EfiBRERIH0.5%, YEEEHRINEN: g/t, 2024, WK
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FIERIEAT: RRIAS Z |EUR
4.1.3 WEEFEAARE EAYAEARIS

Large-scale trial of SQB on AA broilers

|

3050 3071

3040 1.485 1.475  1.486 467 471
Z 461
1.465
|
Hi=ZE (g) FIELL ERiMFEEY
mPCO mPC250 mNCO mNC250 mPCO mPC250 mNCO mNC250 mPCO mPC250 mNCO mNC250

B4 (8tF) 2.655R, idialp42d, PC: EitiEHR, NC: EiEHRRH0.5% (B#ahmts)  EEEHRMNEZE: 2509/t 2025, WK
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FERW A FERIAS, 2023 Z RBIR
4.1.4.1 HEREEHERAARISERIEE=EEsERISZN0

Effect of Surfactin on the Growth and Slaughter Performance of AA Broilers

BiRthERMEETEKTE (mg/ke)

_ o .

&L (F:G) 1.682 1.662b 1.65b 1.64b 1.65b 1.662 0.01 0.02

BsEE% 91.94¢ 91.39¢ 94.642 94.223b | 92.64bc 92.32¢ 056 < 0.01

FIRNREZKIRE % 4,252 3.15ab 2.92ab 1.88b 1.79b 1.71b 0.63 0.05

BERNEZKIREK % 2.042 1.37b 1.23b 1.20P 1.30b 1.44b 0.17 0.01

BAEANEE, §EE18R, 1igHA42d,

RIEILEEIFE, BEEEEERS.
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AN PERIAZ, 2023 Z RER
4.1.4.2 tHEREGERITAARISEREMISIRAIRID

Effects of Surfactin on Physiological and Biochemical Indicators in AA Broilers

BHiREEREEEKZKE (mg/kg)

2.190 2.21b 2.02b 0.13 < 0.01

Mmi&lgA (g/L)

Mmi&lgG (g/L) 3.94b 4.03p 4.56p 4.02b 0.29 < 0.01
M&IL-6 (pg/mL) 151.692 149.66° 103.55¢f 124.03p 128.43°b 5.47 < 0.01
M&IL-10 (pg/mL) 10.57¢ 15.58ab 18.262 14.42b 14.55b 1.16 < 0.01

BT-AOC (U/mL) 6.90° 7.730¢ 9.662 6.63¢ 6.75¢ 0.39 < 0.01
FFAET-AOC (U/mg prot) 3.32¢ 3.63b¢ 3.97ab 4.402 4.362 3.68b¢ 0.19 < 0.0

we | s
|
o | 2
o | 2
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4.1.5 ¥EEIRK (Surfa Tid) RJPIRBIRBEIERGSE (NE) ROERBE R

The mitigating effect of surfactin (Surfa Tid) on necrotic enteritis (NE) in broilers

+38g

2513 = 961 91.8
1.336 95.3 94.5 95.2
1.439 1.422 I 93.3
1253 1383 1294 1.37
1278 ‘ l |
BEAFIE Cobb500 [ Ross308H $EAFIF Cobb500 2[5 Ross308H SAFIIZ Cobb500 2£E Ross308H
ENC mCC mCC+ANT mCC+SurfaTid ENC mCC mCC+ANT mCC+SurfaTid mNC mCC mCC+ANT mCC+SurfaTid
G

(o)

BWG (g) FCR REE (%)

7E: NC—HREKNE; CC—EANE; CC+ANT—EANE+IEZE,; CC+Surfa Tid—E&NE+FLERL100 mg/kg,
Cobb500: 35d, Ross308H: 29d.

{ERILERRER IR 7 IATEIERDR XS RARGISRIAER . FCRIASFIMGEZERIEERAIARRN,
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4.1.6 FHEIRIIPISHEFIFCRAINEMNR (n=15)

The effect of Surfactin on broiler chicken weight and FCR

ool

1 5NE200g/t, AARIRE51.275 R, HXIeH40d, 2024, L%k, 160 -0.08
2 FINE300g/t (REHSkg) , 13817.2AR, iHIeHA28d, 2024, [ %, -25 -0.39
3 FINE200g/t (1K) , AARIRE6.125 R, iXIGHA43d, 2024, IR, it 91 0.02
4 HINE200g/t (BX7K) , AABSRE6.125 R, ifieHA43d, 2024, LZR. S -6 -0.02
5  %I0E250-500g/t, AARRE1224R, iHI6HA38d, 2024, LLZRKIWAS 85 -0.06
6  INE250-5009/t, AARSIS12245H, H5GHA38d, 2024, WHRRIAKE., RiH0.5% 38 -0.03
7 N0EZ100g/t, Cobb500 5121, i{38@HA35d, 2024, JRKFIIF 38 -0.02

8  #&®HNE200g/t, ZHR308 4481, i{38HA29d, 2024, =H 41 -0.02
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9  AINES50-2509/t, AARIRE648R, HiuHA42d, 2023, FERIAE 40 -0.04
10 #N&E50-130g/t, Ross308MIE3365H, iHieHA18d, 2023, MNEK. BRRELE 80 -0.02
11 ¥INE100-200g/t, AAPIIB648R, ifiGHA42d, 2022, LLIFRKIWKE 283 -0.06
12 /I0E100-200g/t, AARSRE648H, ifieHA42d, 2022, IIFRKIAKZR;H0.5% 313 -0.04
13 #FINE100-300g/t, AARIRE360R, iXIGHA42d, 2022, HERRIBREILAT 94 0

14 %&InE1509/t, EPIAE16805, HIGHA63d, 2022, [ 7R, 35 -0.03
15  #INEZE1509/t, |IIARGE2833 1, i{iGHA33d, 2023, | 7R, -0.07

I T T
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Effect of Surfactin(water-soluble ) in broiler at Terminal site waterline ;n)\l-‘zllflth = 1:5-1:15

2025.7 W ABEREE Exwiy 200 18.6 21-43d -0.004 1.33 17

2 2025.7  IIZRHEDIW RS 200 72.6 21-41d 90 -0.07 1.51 43

3 2025.8  IWARFFIEOEEGIEHE 200 23.5 21-39d 30 0.004 0.83 5.3

4 20259  IIARACFEILEXS Y 200 13.2 21-43d 170 0.037 -0.31 2.2

5 2025.11  ILIZRE TR E AR 200 8.6 21-42d 15 -0.027 0.55 16.3

6 2025.12  IIARAE L ETRAE R Y, 200 12.4 21-42d 187.5 -0.048 3.5 60

7 2025.6 I THIMIRFE- L ENX 150 6.12 21-35d 30 -0.032 2.3 4.7
2025.9 AL THRMIR TR 21.35 28-42d -0.02

s T e | o oz | vosz sy
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4.3.1 HEIIKFEIYIEERFIFCRAIMENE (n=13)

The effect of Surfactin on the improvement of weight gain rate and FCR in aquatic animals

1 #FINE5009/t, #BE800RE, iXICHAS6d, 2024, It 13.7 -0.17
2 INES5009/t (RGA1%) |, HEE600FE, HIEHAS6d, 2024, 1t 12.0 -0.14
3  %hNE300-5009/t, &EEA1800, HiGHAS6d, 2024, [U)|| 1.1 -0.01
4 FINE3009/t (AA1%) , EEFE, Wielised, 2024, bR 4.1 -0.05
5  INE500-1000g/t, EEE600RE, iHI6HA63d, 2023, 4t 0.4 0.00
6  &ONE500-10009/t (AH0.6%) , EH600E, iHiuiA63d, 2023, Jt= 8.6 -0.07
7 hNE200-600g/t, HNMNEA1080, iRIG&HA70d, 2024, Jtm 5.0 0.00
8  INE200-6009/t (RGM1%) , ANMERT1080E, HIEHA70d, 2024, JtIE 6.4 -0.03
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9  #RHNE300-500g/t, HOMEE1600E, XIeHAS6d, 2024, PU)l| 0.3 0.010
10  ¥RINES500g/t, L£BFIE, 2024, IR 4.7 0.00
11 FO0E5009/t (RSHO.5%) , BIEF600R, HMRHASAd, 2024, JEHEE 5.2 -0.13
12 I0E500-1000g/t, $R42360R, iXI&HA63d, 2023, ki 14.0 -0.01

RONE300-1000g/t (FH1%) , KGR, RIAHAS6d, 2024, WIRD -0.06

_m
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4.3.2 WFEXIMNMHEFREFAERSADCIERIRZ N

Effects of SQB on Liver Fat Metabolism in California Bass

N1 i MiEEER (mmol/L) ASRRBA(CIE MRNAE EFX FFEERERh R E (%)
e {[f 25 22 H AB[E] B2
41 === 22 f5 2 QB E B2
247 = fRRTEE  (U/g prot)329 342 | 150 0.66 07
3.5 4
22 1 -W-FREOR 317 0.61 . 3- 3
] (U/mg prot) 200 s | 0.56 L 06 ‘g ﬂb b
& ¢
1.8 - 24 25 2 24 u 2 d
229 250 s
16 - =
2 - .
14 - L 200 - 04 E a b
1.5 - B 1- a
1.2 E C
- 150 . - 03 E -
0.8 - - T T . - 100 0.5 - T T T T - 0.2 U- 0' |
EHE fGHIE w200 X400 X600 EE fKMlE 200 X400 XU600 & FEEFER SR & PRI i
: N A Nt akk
. . 0 N .
WX200: {EiHAE+FEE200mg/kg; X AEBAE. KBE.
400: {EiHAE+MEFEF400mg/kg; HBOXPMEHE. (BH+XEEE200, KR+ XEEFE200, LiHA+XNEEE400
XN600: {KiHAE +F=E600mg/kg. (IR + Y3400, {KiH+YEE%E600 mg/kg (A +XEEE600 mg/kg
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i PEKREBEST @Rl T SREZE0FERA
4.3.3.1 WEENKOARFEREITIREZRERR D
Effects of SQB on the Growth and Liver Health of Large Mouth Bass

\o
= |

N \m SEARPRINNGEE (BEEK)  EERETHEE (FCR) |, FERERIEE, REREERER.
FERBREMT B AR No obvious abnormality |

Lipid accumulation

:O 004 T T TR S o L (R 2R g DRSS R AR S o G,
p=V. LL M SO ESHe Ot S IR S RN AR T IRS R s B
1.30 =LLLP i-?.".”.‘a"%»‘,\/’-f : ”4 ALl PR " o8 ‘£ .Y ”a
L LS T AL A AT, BT Y2
HLLP
125+ =
1.20 -
1.L1IS}+
1.10 |
1.05 1.21 1.19 1.17 1.13
e 1 e
FCR
LL: {EBE (11%) LLLP: KRS +X%=E0.05% Liver phenotype LL LLLP HL HLLP
HL: S8 (13%) HLLP: &g+ 3FE=0.05% No obvious abnormality 8 7 4 8
SHMESAES, SES30R, R0/, Lipid accumulation i : 4 .
Do Everything For Beautiful Life Total (B#0 8 8 8 8
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4.3.3.2 WEENAKORIAIZEREZAITZI

The effect of SQB on the intestinal immunity of large Mouth bass

- SRRERTRIINGEE, MEXRERUBEERE, RKE (Beh) BEED.

No obvious abnormality Inflam lllatlon

Gut phenotype yﬂ:—fl’—:EL\ITjCD@)ﬁ

e 0 BBEFET , AR
Total (B30 HZ%H:F.I—_ET%‘%}EH;O
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4.3.3.3 WFEENKXORFIHERMERFHINSREXRERFR

Effects of SQB on Intestinal Inflammatory Factors and Serum Immunoglobulins of Large-Mouth Bass

- ZRERERSEAN, FNTICEEEZRIT THUFRYER (TNF-o) Flik (IL-10) K¥, HEEFRE
RIIgMIKSE, RIASGEEZS S THWARIRERER, NMEE 7 KO RIFI7E G FEMTELIEE,

8r L -\/ |} B L
—_ B LLLP B LLLP 0.6 ELLLp
|5 I s _ }iig
& B ELLr 0.5} [ HLLP
= 15+ a
E b oy V/
&
5 = 10 - E 0.3
= 2f E
@ 0.2}
%) a 5H
> b b

b

o 0.1}

0 0 0.0

IL-10 TGF-p1 TNF-e« IL-8  IL-1 IL-10 TGF-pl TNF-« IL-8  IL-1p sy igM K7 JaigM

328 44 B B BURE U 1 6 AE B F RBH KA BE G E A E R F
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Immune protective
effect of SQB on
aquatic animals
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R ERSERENSEEITE (%) 2021 Z RER

80
70 ® ® ® ° 67
60
50
_ 40
= 30
?8 . — = = = ® 16.7 V
— o — o o o °
0 ' 2 3 4 5 6 7 6'7
~0-H0 20 50 67.7 67.7 67.7 67.7 67.7
~0-H0.05 6.7 13.3 16.7 16.7 16.7 16.7 16.7
~0-H0.1 0 33 6.7 6.7 6.7 6.7 6.7
H&E: BKSERERSRERITHTE (%) 2022, HER/RIKFSLIRE
76
63
30 V
— X} HR4A —YG — SR E
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