enzymes.bio

M2 EECHOMY 24 o0 Oy ¥ HolR A&
HAl =1t

Enzymes.bio A& - mEME FEH . June 18, 2026

N2 as oeHe OE A0 Bdw 28 22245 Koz ZHL QL
07t 22 0M d/E =26t TE1, ME S OHED i YN MAZEE &
HIO|R AERld EXMYULCE e 24 A= L0 JE-EH|0f 7iX]= =225
FES ZO0IHM HO|d, £#H BEE Ao [ /S SHEZ AF8Y =+ USLILE
Enzymes.bio= O| M &=S M=ostALr dd ME|AS MSok= 7| 20| OfL{2f, 1kg T
¢l 2 222 XY E0ists S5 M O|H CoAlr SDS= = Al 274 <& LICh.

e AN HE B4 o7 T ot

HO| HEZRA0 & O/M dRE A=Al
o

SHOZ ofef2t + ABLICL MY B MG o

"M20l2ks Bod2 A2 =d Qloj: 28 =AM Ho|ds ¥UXt o= M"Y fd 2tele] 2+¢f
AZEL L 24= Eao MA 2oL 2 B E ZO0H0|E2 25, pH, M2| A2 |E 7=, 7|4

N ORo| fheh AI7h LRELICH M2 MBS MR A4 UK RES UEE YHoR g2
& 4 QUXIBL $HS SETHWOPY 4 Q10 J|AX 81t ZAIH 427t 8 ofof FLICH He
Mg MEEOHN 9TE RS 2% FU0IM MERS 2 QrlStals 4 7ot 54
240 o2

0] HE=o| U7 YUYS WOIFLICL ),

00
El

>
HI
ot
=
0o

Enzymes.bio2| Low-Temperature Enzyme Powder For Denim Washing & Stone-Wash Effects
= OE 2HE Hd, B0l 2E/d, #8 BEE MG, 54 /MHE SHZE AM8%tes 24 04
YLICE O] EM= MES MZAF 2HHOAM 2F5t= ArFAZF ofL 2t SO A7 MIZ T O] X[ off A
Ofsifsfor & 7|=H HiEdS Felot ux8 2MYLICE ME2 1kg BHel= 2210 2 F0{st
= JEOIH, Ex ME-AX -0 & B0 #F 2212 =& S50 U2t HS &L Ch

rl

rl

enzymes.bio - Enzymes.bio Research Team Page 1 0f 13


https://enzymes.bio/

o
4
1x

AEQAME EAR HASIAHL ChM| 5=}

HEXQ AEQMS SMT} O U2 BH HHAIA S2IN OFEE IC|D BHS WLYE YAl
LITE O] #Al2 BRI, E3 BA2], SHA SEENY 0Po| MBS 290 HIEIXIS A A
S OIS 4 AN, A THE, 6| 02, v BF, AT 24, YHA Balats SES UL
B2 AL H4o] 221N DIRIUOR M2 M (A, WERQA EUS MR oAl
obamt MA S E HAE7| A BEY) ted e mUANN S tjote R Kta| Feta L
M8 SATHE 2OpOIME BATL 71ZO| 2o Bteko|A Mal RES HEE KA BY £
2 Ur=H o= kolw|of LTt

Figure 1. 2E20IN= =5& B AE222 OMdRE A=A A ESE
o

=
WM QE|n =7 22 #H SHO| MAL=E =) MY 10|
C|

g2 SOo{-L L

FAS 25| Qlof=Lf, 0|2, E2 22t 7|4 OETL R ME|otLis STE LAEE 5
2O whef 2L CH ok BIEIX] TiE| 7t 2ot MZF2 7|14 OE S O 3A £7|= 51, 7 &
otd RFEZ2 Ho|do] Aact MEF2 2o Mot MY 22§ O SAGH | = gLLL S28
2 227t 's8E @i 2270| otH2t "mof Ltz 2H 0[N d7S YYo= 9siA|7[= H00"
2= AYLICE O] X10] =0 24 fld2 |E #HS =5 HAL 2H[E OIRA|7[= &4
Of OfL|2}, 7 BH 7ot MySS =TSt YA =2 HIo0F gLCh

enzymes.bio - Enzymes.bio Research Team Page 2 of 13



A4 of A
xota, Lhs

Z|H AM0| Xt

Bl N
rg M
2 0
|>
1
r
il
o
n
k
o

L7
1o
Xy

ot
=
N
I
m
I
i I-
il
ot
>
jin]
T
i=]
-
0z
Mo
rot
rlo
xz
M
it}
o

|
°
=
rr
Nz
M
Hu
Fo
| >
1o
@
=
U
eIl
1]
=
N
1IN
g_k
2 1o
nz
i
e,
0 rir
O |:0|_
k>
x M
o
-
il
i
oc
40
0x
=2
x
1o
i

g
>

4> 0x
o Hi Ho

10
> Hu

T Ot rn
[E

u 9

22 Tr 19 min

=
olo
i
2

oo 13 2 oz
b oo 21 mu

=2
H
my

F7tLtotA|, 4 2H|25}0|EE2[OLH], B-= F 2 ACIOMH[2| &

nz
o
Rl
rr
i

o
10
Ot
-
0

o

OF Tu

--— T

o|0|St7| 2Lt 02 XE Ao madt o Eots A|lLEeR
AT S ZIILION = AEERQA AME R 2 7ts% A HS Htt
1, 22H|QDI0[EF2I0MM = Ats HEOIM O &2 & BHelS EE5H
< A2 goz HatetL o Y AL = ol2{eh 2t ZtZ2 ol

oA oA Lt St 1780] F20 AEHe
UEE AECOrH| dih A= oot 247 0| Higd Ho|ER[Y E2

o
rr
Y
o
oz
fot M
ot tot
T b
o
2
1
mp o

OF
= =

> 2F
Hu
Mo
ne
rm
mjo
r2
n

<
my
n
&l
>
n
(@]
=
rir
> Il

enzymes.bio - Enzymes.bio Research Team Page 3 of 13



- 7l o NﬂW| = o
.:_._lo_ool_% o N E*g%_g
Noar O oF o K I T X oo
ﬂ_o._g|u WIF o od ™ IK
e 2 s = ol 3 SR
nH kn Mo__ S Y. oF
FL,_A._W_.._LI. e ) LEMDE
lH o1 . To T = K 2, ol pT SR
o4 X0 = ol <0 = D
KK ur 3 ;o KU ot Bl o
L OM I___A _ﬁlr ml — < o A
| __ ol o Hi < H 1
OF 14 T Ol of HeH 2 Fot =
1 0lo o & =T ol IT & ™ R
T K OF U K 20 T K o o - oK
5 ! S o K AJQ > oA
T IR J_n_M ki B0 < = oF I_A ol <0 = 20 S
ke nip S <4 9% 30 Tl #_w._ﬁw_._
oo & D) T — o <+ ro HO ol & N
. < = . _ =0
= i ot i - <
o7 BO 4r RO X gm Eﬁﬁmom mm_Aq_n
L _._._o_oo_lmoL_/l o B Al L_._._.r_
PE dmpIwE @ R <R
N — o =i o< 0 3
ko & o7 My T _ﬁ_ i mo <0
- B .l__._A _AH_ —_— = A_I O_L s A._._ =
V000000 I_Il_ _u_._O IE|+A H__I —_ .A|_ ]
S W OHRY _ X ru B0 5
=3 o oo = ~ X _ = ol i = o T
% 1k W™ gz 7 R0~y S O
‘ o ol =l 1M z0 =~ o I_K#E H mﬂ %W
a,.—,”“, /ﬁ\ |__L|.A_| _._._O _._._._ mum_rl_lgl WHHE_. O._ |_._|m_”_|u_|
AN . - = Gl | O_H o~ ._A_._._ {10 OT_I . L _/A
58 ITArI.I 10 o_ . = o © - O
E . o 1 — T LI_.An_ I__/IpLun_Ll = mn =g |__L
: = Ho o KR gr o _ R 2T 5 oo
W L) o K I R OE_EAO_HW :|+_,M_
e T I THAR ) Mo e 33 D e
=zt ol L_L ...Al._ ._A_._._._ -0 ol o< Z1 #o
S o R N A= =R BT = ko U o
o™ pe R0 E o o B o am S 4T
sed anpmm M Ry g XDy
Soonr o g 01 . =0 'z BH
lop M & woor g om0
FoPpm o oA pa® oy
_u_Al__u.A.u_u.._ﬂAl w o 6 W N H KRB
4 Topgrm W o wpmewy Ao F <ol
._o“_oAu_.A_Io_Eol_ H_._ o__J_A.ouAI_:_.__H_ m._LO|Ao_A._
w T mun_ - == = = T q__lu
olJ J1 %o Bl TS o 20 &Y mo
wiHdo H T e oo HE 9o

Page 4 of 13

enzymes.bio - Enzymes.bio Research Team



Rl
rfo
O
ol
=2
R
N
)
ek
uld

o
rr
02
ik
[3]
m it
10

ol

A2 Gl 4L OL{X| AFSTH /Tt ¥ REHS F0|], ST MAO|L B FEA T2 S
S mote Ol =20| © 4+ ULLICH =3 D2 TANM LIEHE + Yk SRUT 45, MY wel
I3t 4] oSS B0ls WHOR IS MAY 4 USLICL 1oLt 22 HEO2 O FL
22 B YELICL H2 SE0lME B4 B8 227 =2 £ 9002, X2l AlZH 7|
AR O, MA B8, B4 £20) S20 Zotof Asts HOIYT 52 2 4 USLITL KL
xS MEEIOIN ATE HEOME 4E2 oA 7| Mo HELE Ba EMO| BH S82| A
+9g HojFLIC !

Figure 3. =0 &= O/d HAILH22 =23 T DjM Rt QIC|1E He

2 ZZ450| 7t g4 oM Lots, OHE0| 2 =& FRI0A A LiE}

ELICF
@ sfLtol FO|Fe 2A0| PYYAULITE BAL T HEo| BY F AU, AF, 2 M,
22(3 pH, S 3tsr R0 oof 2EXO HIFHE + USLICL LSOO BT
SR04 WE ATONE L2 HA A ZUNM B7|-4H ABOIN BRI Qs A0
Ol € 4+ U2 NMTLCHE, HY Y HROME 012 NH 2K YOz, T=st AE,
SRYS FA, AL 37| 2Y, 2O MH X20| 2 ¥5S ES 4 Ut WS Ofefsts
2

o
oA
=0
oo |
__11

enzymes.bio - Enzymes.bio Research Team Page 5 of 13



ol
Joll

{0

fie
el

ol ol

o

alo
Kl

I

274,

K0
Mo
Jod

104
0l

b

i

AL 2 1 of

2

dl

EH A

= EpH-A|ZHOHE
40| Tg, WAH

r <0 1o
IS

_

ud ~
oH Klo

D -~
T 0O oo
U nE <

-

jod
~O

!

r Kr
e

Al

l

2IE|X| CHH|

of

SHF 02 =1t

7o|'o

=c|H O
X

to|
H

C
[
A
=

T 20
I+ oF

2 e, =M
Hg TL-S0l

| -

—

L|CF.

8

[}
=

e

Lict. ol Sof 2ol TolF o
g2 2o, o

=

=

TZ7}F Ot L|C}.

|20 9iztol
T1E B 20| HY

—

—

Hojs| 2t =

—

SHA
=l

7o|'o

]

=

Of 2= AEFZS CHMISH

|t MEoz
NS, Gi3f, ZAZt 3 T3

o

s

=

.
o

tt-ot

—

A
TOo M= =H 80| Ho|X M2 H'E

WAE 0] l: B

2| &l olC|not of

IH

L|C}. O

1
<A

¥

of 2

4
ot

4

Clnep OjM &

ol

o

S B0 Lt

Page 6 of 13

LICH M2 S80IM

8

=

e

Lich 20N EOA

3

=

o
o

2

LICH Old HIO|RAERY 25

=
S

2| | O Of

A
—

=

ZHE T

=

ot ZAF SEfE
S|

MH

—_
o
T

Hap eb7H gz MA-M

EFA
= 1
to| ofL|at

Li2 QIC[A7t 250 28 HaH MEAEX| EEF S a2k AHO|

-
o

A 2Z2l0|H FE2XMOZ HF I DO|X| A E 7|

Tt a4z CHRELCH T

enzymes.bio - Enzymes.bio Research Team



= 230 2K = BHF MAH THA Sl Eto|YLt HE40| 2|2ts =Y & JUFLCL 22 XA
7t QIE|AE 24D AFREX|A| St ZAO| ofLet, #H d70 22 AC27F MAL Y] 22 SEIE
EE= A07] ME L

B4 YU BEY HERAZ Bojoty| R0, OFF gt M2lolME YT B
M7 EILICE 010] B2 £ 442t T o o] YQI0|X|B, SA0] MESHE 5
SH2 0|01 ™ 4 UELIC H'Y UMM F2 ZTke 8 SABI0| OfL|at, Yots 9|21g

27 |5t HYLICE SLh wB2tor

of oEJ,
r|r rE

% 0
olo
=
-
%
o
s
ol
ng
do
re
=2
:|o
>

M EEE, SHF 284, A 3
ol HO|REL|Y & A7E 24 M2lo o|Fu HE 4= &4 A2 #¥0| oIt e

M2 24 ItHE Ol ¢ds HF= O Relet d8X7 2 &= JASLICHL B2 220A 23S0 &
THSA DA DpAot #H 24S L O X|7F 7| MEYLICH 2Lt H=20[|2t= O|7Rte=
0] itk & == Bl Ut M| AZHO] RILEXA| ZALY, Z7|AH O 0| ZotALf, |TE AHA|
7F efStALL, O|O] o2 FAN2|E AT 0|2t M20Me &¢0] FHE o UAGLILE MatA
2o Yd2 FEd 80| otLet '=AdS Mo I &4 CHH 2atE g = e SR
2g0t= A0l 7|eH ez FeotL

enzymes.bio - Enzymes.bio Research Team Page 7 of 13



=0{7t= ?A]

oo 7}

SHAl &

oll
el

R0

Ml
=

Ae g7t BH

o T

el e M8 A AN & = JASLILE o[22

LTt 02,

of

OtEr O Moz MAHE 7| EA

s
=

Of orLzaf, eIc|azt = BH OjM d7E =25 of =

=)

E-otl A||7—I-I pHI %El A1|x_1

i FH2 HWEE oA 2ut7F ChEA LHENE =+ [AS L EL

L|ct. O] THA|

b

-
o
=]

F #7122 S0l MAH0f

Xt

=0
[ efot® SiAE| 0] 0] §41, EHO| B[ ALl &

s KNl
7

KIr

FLICE O] 2MOME =

-
o
=

K]

op22| £ 7}

=
—

1

SR x| ot

£ MAl

BIO[L} AlSF A

1

g Al

Page 8 of 13

enzymes.bio - Enzymes.bio Research Team



&__MW Ko & ﬂ_w._._um_uMao
i naiy ST =z O

u iy Irq_/nﬂ I_|7H__IO._
T 4r Hr < . =)
S U ool AT w20 op =
— O K o eI T
o = opl iz B
ol =.___._._ E_._R I T
u- 44 o g < IO H s
i oo N o oo My,
& ol H w0y o ot 7 IF
~ K& 0o < T 0o xy

— OI - _ 0O I=

Bz om. |_._.Hu_|%|_ xEATHJRo

0oy U u = 4o K o
o T - To O o o s <
<0 Ko H =T _.nuo__m_lom R0 0 H oy
oF Bz RO S0 = W e T o o

4 M= = — 7 0 HT B g =
of op — S 0o RS |1 -r <0 B o

M X0 0o T o = _ =1 =
= ol oy = T i) < W R .
X = ol K op =1 A J|__o
S K g0 R0 70O S _.___._._._Euﬂ_/lm___m
VW= - Bl _ T BTz M
Wﬂlumsﬂ i .__AumAu__a_E oWE i K
S N T - U m gy of 0 ﬁﬁﬂxguﬂ
ek @ Bpth T SEogd
TaNE Tat o m TS @O
T 2K B - UHgpa ¥ ko
o R IE our & ooz & OH aeﬂ. ﬁ__:u_ m_u.“__ o B3
K T n o ol o) — H = H o7 .
iy —_ hlr | T el ((]
K _A___ﬁ mE N _M___ BRI & m_xl_umal_ﬂ ¢
%EWTW [} of N R g g O Koy T
T PXg o X wR - _ FB oo W
qEme F T IeEy Eoamapg
20 Moy T ok ur R 0 3 30
oF ool < o H ogy = TUW..g

435 0 W 4SEm M omuSh R
mEHanS M N oummEm B OsRwix W
T oK o K Ko = o H H um3slT ™

Page 9 of 13

i Al

HIO|2 E2]

o
L

E|X| £, f ojny

H
[

E A2 HX

enzymes.bio - Enzymes.bio Research Team



oju

orQIof A 2

o=

A2 M2 a2 NMe7ta3d o

olJ
H

g

K

ol
70

2o

O| Eef&lL|Ct W=

4ol g

=
-

LICh =2 XM201M

%l

X|£7tsd 2EoiM el 2in|

sty

2t gfet

MM 2N OrR L}

Ho

<r
<[z

wjr
4

7580l ALt CHEk X

=13
=

ol 2F M 58 =& JiH0 7o

oz ZHYEX| UBLCH 2 ALY, MH 24, B4 K|, oK A

Fsd =2l ol2fet &8 TAl 2EHA O F

Of F Lt M,

=5 7HEoHA| EALE 7H2

or

ol

= 2= + ACE 3 o|H X £EO| =9

F= MA, gH| 02, H7|= 2|

KK

A
T

AL
T

H

|

KO
Ho

FO0 3 2 A

Low-Temperature Enzyme Powder For Denim Washing & Stone-Wash Effects

=
[

Enzymes.bio

| Of
fogz

frar
=

Of OfLIH, A|

AlSA
N AEA

MZ=ALLE &

L|C}. Enzymes.bio=

8

tOR !

I
[

Ui

ik
o

H A

3

e
o
a

HYL|CH =2 Al CoA2l SDS7t

Page 10 of 13

enzymes.bio - Enzymes.bio Research Team



Figure 7. O| X|&2 O/d ME& 1kg 2E20IN 24 222 2212 F&
o

T, =2 N[t &, Al@d X M(Certificate of Analysis
(Safety Data Sheet)?} 274 K|S & LICt.

QR AR =

~

O MZ= olsfie i 7td S8 2, M2 2
oh= AYLICE 3y 7|52 2Sctord 7|dh 2 =25 Soff 2Ir|117
75 MALEZ| #2 SHZ BS1, O 21 HO[2 AFEQA 22, RE
=5 5= O QsUch 24X 2ot | gM 20|, SH YEl, ¥d gHl, = =d

MAof af SrarE L e

>
Fl
40
i
N
Ll
oc
o
n
s
Ot

m

k=
>
kol
is]

AER2AS HO{sh AEAL FAIS HOIE, £ E2
8 S8 B YU 71E 74 AEQHY =21H 7
= Ao, M2 UM = oLX|ef AT
A QIAA Z0j0|2 2, 2= pH-AlZOHE 2

ot

ox 2 b

i H

A2 jor mp 1O
mo N ini
i

il

oC

L

of 0~

FI'F
i ot

k>
B 0 Mo

0 Hl
[0

4z N
aon

N

0o F:
|0

Hu

>

ol

J
or J

u 0X
o

qrr= 0¥ o
A
=)

AC 10
N
=

oox B A
30 Mo
o>
-
il
H o

.
-
tot
>
rir
By
N
g

1o
ENRL
o2t mjo
o

o
O
rlo
Y
=]
i

il
ro
N
)
Ras
rir
o o

o 0
e
=2 Nz
>
i}
oC
Hl
rg

OF mlo
>

o |ot
=]
ujn
ne
|.|-|
i
I
rir
=
4o
4l

B

Ct. mo| ol B

—

O HAr oo ro N
>
>
I
=
als
r
L)
N

o
X 2 EE SAIH =

enzymes.bio - Enzymes.bio Research Team Page 11 of 13



Low-Temperature Enzyme Powder For Denim Washing & Stone-Wash
Effects 222 F&

1kg TH9I2 TOHEH 2 29, A

Me|sf EELLEL 2= FE0= A

Xk = 3

S|

% 08 £ME WS E RS LT RS SHE U AN B2 75 GRS SOl OF A2 AT0|H, 222 o
g Bt o|2ez AZAELICH

1. Kabir, S. M. M., & Koh, J. (2021). Sustainable Textile Processing_by _Enzyme Applications. Biodegradation
[Working Title].

2. Ma, L, Aizhan, R, Wang, X., Yi, Y, Shan, Y., Liu, B,, Zhou, Y., ... et al. (2020). Cloning_and characterization
of low-temperature adapted GH5-CBM3 endo-cellulase from Bacillus subtilis TAJ3 and their application
in the saccharification of switchgrass and coffee grounds. AMB Express, 10.

3. Choudhury, A. (2014). Sustainable Textile Wet Processing: Applications of Enzymes.

4. Denim Finishing_with Enzymes. Semantic Scholar (2006).

5. Miettinen-Oinonen, A. (2004). Trichoderma reesei strains for production of cellulases for the textile

industry.

6. Nielsen, P, Kuilderd, H., Zhou, W.,, & Lu, X. (2009). Enzyme biotechnology for sustainable textiles.

7. Gong, M., Wang, Y., Bao, D, Jiang, S., Chen, H., Shang, J, Wang, X, ... et al. (2023). Improving_cold-
adaptability_of mesophilic cellulase complex with a novel mushroom cellobiohydrolase for efficient low-
temperature ensiling.. Bioresource Technology, 128888 .

8. Bhagia, S., Dhir, R, Kumar, R, & Wyman, C. (2018). Deactivation of Cellulase at the Air-Liquid Interface Is
the Main Cause of Incomplete Cellulose Conversion at Low Enzyme Loadings. Scientific Reports, 8.

9. Uysaler, T, Altay, P, & Ozcan, G. (2023). Investigation of the effect of preparation processes on CO2
laser-faded denim fabric quality. Research Journal of Textile and Apparel.

10. Taslim, A., Hakim, A., & Kalam, A. M. A. (2025). Bio-decolorization of Direct Textile Dyes by Aspergillus
Isolates Producing Denim Bio-stoning_Cellulase. Bangladesh Journal of Microbiology.

11. Fouda, A, Alshallash, K. S., Atta, H. M., El-Gamal, M., Bakry, M. M., Alghonaim, M., & Salem, S. (2023). A

thermo-tolerant cellulase enzyme produced by Bacillus amyloliguefaciens M7, an insight into synthesis,

optimization,_characterization, and bio-polishing_activity. Green Processing and Synthesis, 12.

12. Singh, S., & Khajuria, R. (2018). Penicillium Enzymes for the Textile Industry.

enzymes.bio - Enzymes.bio Research Team Page 12 of 13


https://enzymes.bio/?p=92042
https://www.semanticscholar.org/paper/d9828644c1a54fc146741e2a6b7ad4428a0596be
https://www.semanticscholar.org/paper/9c0a1b532f6cbc069ac67d8ba7a2afccde2a5721
https://www.semanticscholar.org/paper/9c0a1b532f6cbc069ac67d8ba7a2afccde2a5721
https://www.semanticscholar.org/paper/9c0a1b532f6cbc069ac67d8ba7a2afccde2a5721
https://www.semanticscholar.org/paper/ac53217c83bf5dae40c3a1e2f580250debbe1452
https://www.semanticscholar.org/paper/643f0624c07e02ad94cdfba09beaabe17e434002
https://www.semanticscholar.org/paper/1e6ebe6fffead706e958a80a2e17d0d7fb4a99d5
https://www.semanticscholar.org/paper/1e6ebe6fffead706e958a80a2e17d0d7fb4a99d5
https://www.semanticscholar.org/paper/f0ab791ee6f1ac9995cb3d4c86c5fce1cdcd4af0
https://www.semanticscholar.org/paper/25ee7dfb8397fad1ae110a3f4cb580e5f65a7f62
https://www.semanticscholar.org/paper/25ee7dfb8397fad1ae110a3f4cb580e5f65a7f62
https://www.semanticscholar.org/paper/25ee7dfb8397fad1ae110a3f4cb580e5f65a7f62
https://www.semanticscholar.org/paper/ca7a26b514e2e0ce7acf4b6fb54cf2acbd286dd4
https://www.semanticscholar.org/paper/ca7a26b514e2e0ce7acf4b6fb54cf2acbd286dd4
https://www.semanticscholar.org/paper/9e238805523c2481a04f967cfcd005e9754fd0fd
https://www.semanticscholar.org/paper/9e238805523c2481a04f967cfcd005e9754fd0fd
https://www.semanticscholar.org/paper/ef9b30dfea0681ce3d3cba24ad6f87183d7b6f19
https://www.semanticscholar.org/paper/ef9b30dfea0681ce3d3cba24ad6f87183d7b6f19
https://www.semanticscholar.org/paper/8b9eef5bad3113fefcd797b256d3a10105395f0c
https://www.semanticscholar.org/paper/8b9eef5bad3113fefcd797b256d3a10105395f0c
https://www.semanticscholar.org/paper/8b9eef5bad3113fefcd797b256d3a10105395f0c
https://www.semanticscholar.org/paper/8af61fda669e50edb2e668f6cb1725793187c8d0

13. Xu, J, He, Z, Li, S., & Ke, W. (2020). Production cost optimization of enzyme washing_for indigo dyed
cotton denim by combining_Kriging_surrogate with differential evolution algorithm. Textile Research
Journal, 90, 1860 - 1871.

14. Khan, M. F. (2025). Recent Advances in Microbial Enzyme Applications for Sustainable Textile Processing

and Waste Management. The Scientist.

Enzymes.bio =2]
tolf 3 g% ®O| Q241712 7|7H0| =et=e| &L Ct.

AN H

o/} 2 wholesale@enzymes.bio =3t (0|=) +1 (507) 428-6057

Eh 400+ B2B ZHA}  © 60+ CHSH AT TIEL @ 54 ® MA 5470= 32

=]
T |

rk

© 2026 Enzymes.bio - P& A AZF 7158 24 S5 - 2N dF E= 200 THO§E0[ Ot

enzymes.bio - Enzymes.bio Research Team Page 13 of 13


https://www.semanticscholar.org/paper/f90e5b579d74e2337a7e2b89dc92243c9132cefb
https://www.semanticscholar.org/paper/f90e5b579d74e2337a7e2b89dc92243c9132cefb
https://www.semanticscholar.org/paper/b2209b3bf8954c8b180c2b10b654aea64fbfe4b1
https://www.semanticscholar.org/paper/b2209b3bf8954c8b180c2b10b654aea64fbfe4b1
mailto:wholesale@enzymes.bio
tel:+15074286057
https://enzymes.bio/contact/
https://enzymes.bio/b2b-enzyme-clients/
https://enzymes.bio/university-research-partners/
https://enzymes.bio/global-clients/

