enzymes.bio

By SECtLIOH: ME 7t+2li0M 22T A=E-H
f'“ AME dis 5= 82X 22

Enzymes.bio ATE - mEMHE LB H - June 18, 2026

A SELILON = T = 718 SF0A ot *_L*!E.J Ol a-1,6 7HX| 2ef= E Tl St
27t H A HESHEE 5 Ue Xl 22YLM ZEE AE dM0ME 27
DOt EtOrM| o] MZd& =0[4, Wotd E£= ﬂ'jﬁ”of” AE QoAM= B—Of%'EPOWI
7t 74K XI"*OHH Hr= S S0l Ol AL ELICH. Enzymes.bio= Of ME&
=/t A ZEE MOt AlE dihE HY S SO 2 S50, %Efo._loﬂﬁ

Tkg THel2 A8 FO0iE = A2 FF Al CoAt SDS7H etH| M-S & ULt .

Bl MAH 2% "

=
In
rir

2"ep7|BL} 7K & o= g4

A AAol N ES2iLolH o AYe BEoE HES BE EX
OfIL|C} HEC} M3td|= Mgl ME = SlA o ol
2+ot

P

-Ot U 2}OFH|-o-OF L 2OLA| 22 CHE

[ XI_-lT_'_
£ w2l HE Jh42d) 7122 O 2RSS M R

=
't'IJ

N O

o pXd g © H{r
on -H

v

|

rl:l

P
kot

rn
X
N
Hl
H
o
>
iy

d
A
La
>
Mo
ikl
rx
08
0o
mjo
M
_ITI_
|:_|
oA
L
o
-
il

N

A SSCHLIOM = S| Z=T AlE, Hotd AlE, noote A[EX
oA 2loj7t SLCEL Z=F AEAME TF7 7t HAERIO HE+5F X
Hote AlEO|A= B-OFEEtObA| 7t B 2hel ZTOIM Mote EelE

[0 2L & 7|8 DUOotY AE AF0AME 2 RES:
2 S AE M=o HY H4Z CHE L OB

= Oao =T

o
o
H
n
P
0%
— o
0=
for
o
OH

[m]

-

g B2B 2 55 ME2E 0|6{s{oF gL|Ct Enzymes.bio
Hlol':ﬁ, O &= %|F AH[AHE g MF0| Otg LT,

—

oA2} SDS= F& Al &4 NS & L.

Enzymes.biol| MEZ2 &t X AF 7
= M ZALE 2@ A0 | ofLgt 24
=2pQl 0§ thel= 1kgOlT, M|& 2HE

m|19

enzymes.bio - Enzymes.bio Research Team Page 1 of 14


https://enzymes.bio/

T _ II/lHQH_|I_h_| - H_E
W RU zr & R T ﬂw____m_.._ae
O_rOu_lL g0 —_ A_H_ mM afl
2 o = oul — oy M
ol v o T o b — =
m s wow o O Fr W X
E_W—l_.__mlj.ll_ M__Ol_HﬂA_l Wmﬂmw
WY Rl o N K
m X< O =r %! &9 T2
el S TR i g B0 Ol -
_._eMBU_%o < o o 0 & RJ O3 o 7
< © wr - MO_A_'M Kl & 20 © ©1 20
4_._._._a._0_ _/_l_._ﬂmg H_oleaL 7|H.M
S o M A Mz = _ =t | K 5
W g ol Ko 4w s o] = 9 <l W
fod = N H = O
Kk zp © & §_+bom_._.___x_._ .__A.ﬂw;rm__._m = 0
o< X gi < o] <F KEXIR -
| T Ho K = N E AIWW7 3 =
W S K o o O <1 oir o uF il
ol o = = ol _ - <l nF
o e T i o 5 W0 o — K o
o —t - i —_
jod o ar o_um._ r = _m__._._o_oﬂ||_ ol
o O oy IR @ o L = . X ok 7
= i e M T I T
EL = ot I - Ol = o] o% = o
e mTog Boany =q s -
™~ s X -7 o — - 30 O] el -
4 = T"oas = U AU 0 oo mmz O e
of or M2k R ) o FE g T b=
02 o X T P ol © —- = °
e ._OH_ _|._|H__||_ - _._.T_ ! _ — _u_ﬂ —< LIH__.._
R E oien ZXzlx 3wy 5 ¢
1H ___ﬁ_. o o T~ SVES il ﬂm__md,mea. N
™ -, O =+ N Ood === _ fu
. —_ —_ _|_o —_— A=._ — O 1] —
I = sty M3 o %l T o L. r°oDb S
ul ° I ir do o7 U ojr A_.__ﬂo.JAuo_. .-
T M SO MX T H go IRy A W v 2
= o 9% S 1 TR ) — KB 30 H o S
{io o <R 2N o1 -~ = ol I D oo
ol = B0 ) &1 o2 RU 2 Ol o - ol i
E_.._ 4Jn M X 1! K ol £ = UL O
G & RO y R SE o X T o g ™
a = S g Rl = Ao Q O UiAm W
~ ®EE oy e Pl gu Do ™
W K mI Rz o TEMg s o R
& o g NEE opdMET g o WA R R
= B moorT mITUR oo LT
(7] R Kl o ol m O R4 T ol K = g Mol&T K K

Page 2 of 14

enzymes.bio - Enzymes.bio Research Team



ECtLIOtN = HEZ O] o-1,6 7HX| Z22E BHole 2Y UL 71X 20| BOX|H Z1 B2

A AFE0| O BO| EB{LIL, O] AleE2 2 FA0IE2I0tN| £+ p-Ot220tA|el 7|2z o Mgt

SHALICt =Zol ESE2HOHM g+ Me doteEdiet 22 HoHX| 38 7Isd& =2lotH
5 4

=]
M, BEEtLIOMNIS #7158 T JHR Pxo| MEH HEto=z Myt @
& 71" FECHLOHN 7t Pt a0 HAES HHE T4

EECILION = o2 2H Bl JtX| XS ZTHetrt

ESCtHOMM = 2 ST O ZHE SOM o-16 2R S 7t+=dlcts 22X 242 2REL
Ch 2882 ZYEEZ A BVt a-1,6 222 HZAE CHYROIH, E2S2HLOMMEH= 0| = O
7| HOM FefLICE E2 S0 Sa%t A2 0| 247t ZETHE OfL| 2t Ot =H EIof 7HX| &
SOl A 7HA| 22l HAERS O AMHQ HAERIOZ HHELh= HYLICH

Of Bgt= Ches| “ME2S O WOl 2ottt = 20| B HLILh a-1,6 20| MALEH T =2
e 227t A8 = s g #2405 © WOl 2/ &1, g3t 229 JX| X[FH0| 20 SLIC.

5, ZECHUON = St 2471 dMZ2 HEHE = U= a-14 AreS H BHO| =3A7|s 7+ =8

ZoT AE 40 S5 & 7ol HAERS Jtstt o 2R YO E TE2 =2 Hetdt
= AYLICE ot TEAOM o-OtREIOHM| 7 H & Als RSl o-1,4 Z2ets BH B=S 31
HAERIS WEH G HAOM S RIOLZ 20NN 7L et TEHEEH Z=ES SEL L O
2Lt 7HX] 20| e ® SR IO 20N 7t 2| TIdsY| o2 P27 EE LIt Pl

EECHLOINIE &1 AH8otE 7HA| X|H0| 20{50] 2R A0TREOMM|7L & 71 -loAM &8
= ASLICL O] E0 SECtHOMME 22T Al Ao THE oAl M AERS 0|0 S8
Yot Yoz IFE LOF= 242 HMELLCL HIHS e 8 2T AEHoZ Hetdt=
AT AEOME 24 =i 7|2 P22 HYdo| TG AE 4480 S0t 242 Fe[EL
C} 7]

N
kel
=2
x
rir
=
=)
o
0z
0x
o
oA
]
=2
x
o=
% J
k-l
N
Ral
u
L
Inl
| >
Im O
r
o
oc
mo

+ gt

enzymes.bio - Enzymes.bio Research Team Page 3 of 14



T 9oy R
S o ol of & 80 H o
4 T o 5 %, © = o7 .
o U o] 2 <0 oy 4 T8
Hm%_ﬁ_._d S PRF o i
e O_ —_ = _ M —_—
o = g~ O 5 0% T
S ol H Ho ¥ oS o X0
o o
il < po ™ oK o B o R
o > ._OO L0 = - IDl ._A_._._._ AH_ _ ._On_
Ho.ﬂw .._AI|_|ﬂ.v|._o _AM_ul_u_ I_AHQ_O
S & ___m_..A._.._ ol o2 Ml
of 10 -5 . U TRE 1o o = .
o o»DlW, ,ao_eu_._ RO = R~
- g w3

W 1 an A0 = 3 ar ~ iof
Ol i N 5% B o = Kr oo
R A~ gy X ok % =
9 =N b o} K <s T
Sy Kk Ko = <IEs
ol = O o o o ol &
1 g -~ & O DO = 4o N
i o K50 wl = ol 0 3 W
& Sx 9 Wlg il g7 of
@ Iz N Rl O = 5% — 5
1 o ol Ko © - . 0 Q o
T agw I R Wy = o0 Wb g
=z B o] G — ~ o ol 0l - = o
= do Bl RT3y OF O ol H o oll 3" %o
0T i X g IH KT KT o o

= o OF B o3 | R 0
.ﬂ.r_o O, i < |_ﬂ=._ Ro H K = — N X O _|_|_l
oo & oo F%F = ol S oW
I o7 < Ko < N o 2 ok o H &0
1 Moy ons W o O T Tl o 5
T I I B TR B T ol < g
‘ a ) —_ _— ol o =z
g I T I - RO o O
e Ea] 2R eom.. T F gz M s M
L. T — —_— - T —_ _ 2
LIV s g o= @iy e B < R
oo B0 o o < 1 2ol o IH
N ol gl . {0 = K o = OH
e X oml o motdlg o) 51 JJ
SHR T I 51 <F o7 20 B0 Uk T
ool @ X0 oF 2o <]l = =
o1 g0 1 CE of ® W MR 0HE K
KR o RIOF mowm<d s &3

=~
=

Page 4 of 14

-~
~

AM2Eol &HEX 748 842 E& A0

i

(=3

uC}
o

"0 ofL|zt

25

L o

nc
—

2, SECIHOIN S

Lt @

8

O
=
enzymes.bio - Enzymes.bio Research Team

e
o



I

o H 0 3H of |

= qo 1o g @0 d oy WO

NK o 0 ot I ol fu Ko

o T oo =y <

uo mp Ju °F < .uw_.._ = O

S TRy B EEMﬁ w.ﬂgo__o

- —< = S~

PN opm m_m._ﬂ <n

Ao I Bla TR EWJ

S T g0 Rl g BN * S

IH I zp 2 ﬂomﬂ_ I

KRRl gr = To o1 K U5

= O Wm E e & Wy
ol AtWO op ® A o E - B Eo
e T =) T
___.alﬂrO <+ ol <m L N © o go
g Mo W g @Ww ooty o 5N RO
— O m o < = KM= Y
rd u_z roow 9 UI._E_E q o &N
ooz k| ™ __”__._._.__._ls_._z._._ mquwomw
ul — K < ol =2 Ko © ol
T g H Bu "0 ! 0O 0 __
R T R T T
i W o O R — Hx
T X u_._mw WS KU ol 0 i
—_— =] |__AI|_ = OE O_L N — _AO _LL -
N Sy o’ Mo 90 =y KO
— QT kK ol B0 Ml gy o3 " o
S K T oo I Uk K =y W
Z Nwur ooy gl v T ool OF
N S
W M woE o @ .. B LK
Hi _|._m| = o u Bl — U A
Ol__Lﬂl oF/ i = T S — —
B - - T 1M _AﬂH_ ~ 7o = W
— T K| oMY T _.p0 X 3ol 80
K T8N gy mrl g 20U gs
[~ T L OGRS @ o,
ufl ...,m_UIMoI_H._ .=__._|o_.1m| ﬂII,M MMW_EH__I
— 2T Rl DKW _ dag
o —eorm M oI on FHEX WS mal
L T TR v v - GO B I T

Ry =W g o KR
ATLI [=) mw.ﬂ_.r_u O o]
M <Fx K MT TS s X0
ol ofol gl 8 WL 4ol H©H 7 xR K

Page 5 of 14

enzymes.bio - Enzymes.bio Research Team



o-Or22tOLH|, =& 30 ELOA|, B-OHE2tOoLHI, E =k

H| o

st
=

'24HE

LtOLH|

ofru

IH
pd

AE R0l et =gtol LTt O}

=
—

P

o5

=0,

=0| Ct=7| I

HIS
- O

f

1t Topgt A

Q

K| Hl ok AL M,

14
1o
o
ol

AH

Ho ol

of

clo
Kl

K-

4
1o

At

joll
ojo

P

Ot 2 2FOFA| 7t

Jol
o
KK
ojn

e <l

_

od
ol
ud
|
<]

Ot 2}t 7}

™ ol

nF oo T
nu &r ujd

=~

<

md

<l

il

o1

3 &0 %0

: N X1
E

0

-

NI

a-1,4

OFX|

o ol

g o

4

<0

—

{0
Pl

o

<0
Kfo

ol
]

£l

EE N

otd Algel

o

.q1g

I

o0

2 of

=

=T AIEEL

H

4
o

<a
=
10

-

jol
ar

Jo!

K
70

o+

-

o0

of

Ot X

=

A

o

Ki

2totH| o] eof
H

i
ol L)

B-OF

20

uju

70
70

o

<
™ o
U o
=K

O 2 2tOFA| 2|

o %o
of 100
a0 o

1p KT
i

jol

9| a-1,6

=
2|

ol Wl
S Kl

4

uEsle sAEpY| RO O B

~
(=

x
~

Of #0|M EX S ECIHOMM =

Ot 2ot

| [ o[0|7F AR LI S-S 2tLHOFA| S0 A

LIt o]
B-ob2totR| et X

Sh=E
H =

=
—

M2t BiotE AlE SZ A

Al

ol
X0
olo
K
4
1o
4r
{o

= Hzle

ol =Lt 7HA| 7

IH

Off A S & Lt T,

ZoT A" Ao ZItiElE 712 2at

oy

jod
Jjo

mjn

il
]

oF
I
pad
o/
=<l
=

il

—

o

I+

T Of| A

=
=

dit 8 Mo

HA

LICH & 7heE 0l = GMH2 2 AREE[O 2K

H=2}

o 4E0AME

F

H| 11 B

CHE LI 2

|

2tObA| 7t F2o17] o 22 7HX|

[m]]
=
O] BOIX|H = F 2 OFEOA| 7} O

T

oA 2F20f

~
o

Ho

I

.
o
=

L A PN =

{1z

Page 6 of 14

enzymes.bio - Enzymes.bio Research Team



oA &

Page 7 of 14

- % T _. of i
m= 3o A=
Lo 2> 0] O% K Kfm
0a K <
— T Wz EE R}
Ko< g K oo I
“oe oz o
T M .__|_._ RO Ly o ofn
— =<

o4 ofl ™ T o ml_._ % Ju
;) ol NIERE .
Mh I|__|l I_L I}IA —_ |r_._._ — o__._._
T o [N o ‘ wm
ST o M |1 do
o o8 N K- 00 b = {u
“ e M oo — X
L_L o OT_ o _u_._ N 70
<~ oK 0 - el e
U= xm B0 T -
- I o —~~ 7T 10 - 104 o
Badm s 0T % e
W s S 51 % / N
_|_|_ T T ol _n_ﬁ ° a'a , » =

oo 4 %0 10 e H , <
= - o 1/ ol o L KD o7
S % J oo 5 10 ] 70 ‘ i
0 Ay T Br T o < o B
KN o3 02 - o K i
uo oy <k gy ™ |O_I_ D S 70
dgmo 3 X ol
MIigi=x5 T 2K
w__ e x = Jo0 <l Jo X 1o
MIR s %0 NJS
- 0 10 —_ -A IAO [=]
100 ms N oop ml O = HWH
B "ol N X0 0K = 1o =o
of K g o4 M _ oo
T W 0y KD _|._.m <R
wHERy 4 S mwE Y
G = I 0o & _m_._._ o
o 10 Wl = = IH %0 Ol
Swe g M o U
o ul T I = 71 ol
ﬁﬁ mve = oq| W *0 < 0 &
= Xﬂ ki = = ri 110 ol E
o oo g O S I <
OIS o B & <F U0 =

IT

7E=|%I- o}

Bl a-1,6 7HA|

=

5|

AL

m]
=

EE

=
1y

L|CF.

Ea
=

(o]
PN

A
T

3

B-OF 2 2O}

2 LCt ol S S 2tLIOtM S 21 AFESHH ZHA| F+2=271 M| H &[0 B-Of
ZHof M oL

enzymes.bio - Enzymes.bio Research Team



2ot

Ot Al 0

_T|_I:|

L = g

ojnu

I

=
—

2k =S chLHOHA]

B-OtU2totA| | &=t M 2

7|8 DBOLE Al HTO0AME

ZL|ct @,

5o B4 HEUHM 7548

or

o
K

IH
pal

K

M4

X <o

LIt EfZt 2|8 ©E, 2510F H&, HFtAE H 2, Tt

HE

ot & F=& OrL gt

o1

L|c} 02,

St
=1

2|7t 2 12{&|0fof

t

prl
il

MAH E=
=2 CHE Lot 03 ZS2tLobH|

A

b O, HIE

HY A=zo| 4% 0|0] #o]Z uhgoA H=20| EXN2|Z AL, FHE-X

X2, et

2 OAE OtE 2

— o
= old &

Gl

IH

JEl 7K

AL
|
o ASLIL.

q

160

F
o

u

=
E_I_i

o-OF 2 2} OF K| 2F

L

—

ooz [ATLHIEH BEAEE=

(o]
PN

A
T

S
+ L@,

o
I =

HoFLct 4 ol2{st SHO0|A ZEEtLIOHA
0

F

LIC Ol SO T ZFAtHL
E;

S S CtLOFA| 2|

b
1o

=

e
o

OH A

2

(e]]
=

=
IT

o
0

[N

Ho

Page 8 of 14

enzymes.bio - Enzymes.bio Research Team



OOO C (( (( ( (

€]
g—PQOOQ
%QO ©] o

A Q0.
"?@

* - @@@%@

%90
= OO Q -
@9,

W92 o o ee

v

Figure 5. 4= Fall MZ2of Fx TH2| HA2 o-1
chLPORA| O ZotLt & H2 7tsetklof s SL

J2iLt Aroale HEf AHKI7F BE BF A5S BRSNS $SLICH GAT KRR 7|2
230| L ZE|00f 310, M BAO| K2 Mo ZH RHO| M2 ZE3}X| 20O} FLICH 02
S0f o-OtL2}OLR| FA 0| %3} R 2230t 2t0H|-B-OtLSIOLK|- Z EBILIOHH FAl0| T8}
ZHS 2HO| Ct27| 20, X HAME 2t 0| 7|5 £2|siAf O|s)s)oF SL|ct 1l

)
HT
s
H

i
il
=2

ra
oy 40 >
ro
|.|-|

I

H E
su= MAISH| B2, Enzymes.bio HA| M ZAMLE &
DA M-S =, 22H2101M 1kg B

4 I
>t

rH

A%

é -

e F
I

I ox o
T e por
i
- 1x

=l
re oA
iy
O
(@]
>
ja¢]
wn
O
(Va]
rir
ok
Mo
>
[ot

Wi > > A
H2 e
2 Jm 12
met okl ox k>

Okl
il
0% >
)
oo
-
il

E

4>
$0
rir

Okl
o
rE
1
FIF
1m
Io
o
HT
n
4]
2
fo
Jio
Hl
ofl

xMo 2 o|s]sloF Btc}

[LHOHR M E2 HES I 7HY A & A2 S AtM|7t ofL 2t oixf SFoA FAH0| ¥
|ZLICE Z=F ABOA THF HAERI0| K|, SHote A[ZHOA B-OrZ2tOtA| otAl HA
X, dE HEol Hprt St g 20| =T T UX| Mot X0
SCtLOMN of H&tol HEHLILE 24 R Jte2of gE2 38 =dnt f= 540|
o

2oiEUCH O

(m Jo
U v o mn
O M

T

o}
T
0x
i
o
4
|0
HuU
02
Ot
mjo
P
—'._l—
rir

bl
mjo
rc
Ji
4
|0
HuU

Lot pHE
H2te, 274 At
20| WO 4

2o g WA S8R & =40 =20t

rm
ne
ot
b

[m]

20 AN 4 QST SEELI0 7} YR o R
% tofH| Lt B-OFLIOLR|O| BHE QIO LK

SHO|M L “ESaHLtorH T 7

S x70| f ZagUCH@

Ot
Ir
mp

o 0jp
o &2 1

oF ¥ rfo
e

o>

T

il

m

>

>

]

H

RIS g

enzymes.bio - Enzymes.bio Research Team Page 9 of 14



ol

o

Ko
o/
0
wal

==

<
Bl
o]
HH

IH
0

A
T

ol

L HIS
— - O

]

A

= 1=

LICt gt 2 X|LEXA &

(0] =2
PON=]

AL
T

Il

oI_|-E

Ho

=3
=

ZH0 o 7
2, Borg A

EYAEME 2

=

YLt

HHS 40t S ER-gol SAlof Lot o,
b= A

N
1od

IH
IH
pal

K
A/

Ltt & 7efl MES b= 2lw

St
=1

2

Kfo

=
=

DoAY THEQA A

=

of et

AL

[m=]

El

ol

Ho

Mo 7|sd: & =d0f Wt EaE L Ch

RPN E=2= i

il

Page 10 of 14

3opgt

¥

H
[

Lk B

== 20

AN

(]|

Tz wAl, @82 28d, 58 HutAY HEUAM CHE =8 & & UgHLL & 7

EeLCh ol o= Bz FA, ot

[tetA S SctLota|e] 7[os =

[2]
enzymes.bio - Enzymes.bio Research Team



I 0

S0l Of & 2 Kt

H
[l

jot e e x|

CTe)

=
ki

IH

o AL,

|.
H

~NU

L

—

of A=

=Y AEAA
X

=

S LIC

| -

—

N

o

A zRoch= "ol 22| =2 et i

L CF.

=)
=
AlEE 20|

=
o

8

= HAN2 et

-
o

A
o

_I

o

—_ —
[==J0 S
A

=O
ot 7| HAEE

Gl
o

0

o

B

T 7
~NE
L-O

ol
i
SEAL

S

L

H BEE[0{OF

3

[

i

UX|ZE WOtE A M E 22
o

y

X
ctLFOFR|

A
e

L|C} gtChE EE2X| 7t

7| i8S LC dh2k

p=3
=
it =
==

=gt

Xl ™

= u
ot
=<

=

Az dH| =0]

o=

A

Ofol A= 71
heq

=
L
295
S 0

Enzymes.bio2| A& EEZEILIOMM = & 7teEoi0 M

Enzymes.bio 32 HE2EA 2| 2|

Lot S E2LIOtA| 9| Aok AFE O]

AL S=t7t 52t
2 gL ol

_i

S
Al

-+
[e]

|3} 7FX] HIAERIO| o-16

il E
—

P IPS
o

I
=

= MS L ol ME2 otz

Ho

Page 11 of 14

A M ZALE

—

—

LICt. Enzymes.bio

St
=]

g2t

0] 7t

0] OfL|2t S Aol MZF2 220N 1kg &

A
=

1

[

e
O

enzymes.bio - Enzymes.bio Research Team

=] Al
=4 &



<K RO &r o AT I
Sy O 0 = 4 N K <
a2 ol — 10 N KRN ™
5B 31 Mooy of = N 2N
© =y I g
Mo s K o oS ol
uk o oS -
w2 o [ T o O -
o B o o == o L WS ofr
e —_— -, ~ - T
= o & T oF . U o R W o
m a o T
fol T & R off op =z M 0
%0 AR w0 = H == Pl = X Pl
o mw g . oA dT 4 wmeF Ka
T = Wz - KO izo e
= Ho = = < K o o
no o HMKB T By o= o™
Mu T ™ Ko - < < 3 © o =]
- K ol 14 ol =, - — < X
e TN S 4 Tl D Swy o
w7 ol H < @l = Y -
<Y 10 ~ - — M = =
e DS Ko R uo ) T =
R R T T A el
== W 55 M T X
S W 2o 2 K ey g 29
e L T S Ve B Syt 3
- = o A 7 =& = LH 3 X o 00 i
W ognd Gy o Koo =S T w
I ml Mo =g — S T o= =
o= A0, D= o N I
=D _ ou <l g %0 - I =
& o unl| md — —= 10 = . +A m.AnO T 1 &
B0 5 Sl N < = %0 © & 0 wfl W~ =
S O U T L SR L R
o - 101 [ I =2 — < T -
LS o mr oo %0 =— T 0] ] l
N bl KF kY R H H 4y
pol <0 RE wjr P = e - Ne)
S B R U hWet L Rary g 3
SR w%%# 2 W50 M
o O Ol e DN o - Ko — =
ol kKl 27 79 of o2 Wl 2= Fogp o XK
I — S X < — = oo ru = o ol ! Mo
aXT K Sk wm mu 2K & o
Nss o O g W o OF Ao
e s ® mxaoy Mowy T
% _An_ ol _H_ = _.=_._._._ |_._.m _._._.._m _“__._._._ wr o__.= al ofl
Koo O yown W R 0T WS M
ocoral J =mor< < RU 3o K &

Page 12 of 14

L|CF.

I

=

-
o

L+OFA]

=&t

£
X M 242 0|38}

Q

LI} 71, rof2pAd

=
L

E}
=

enzymes.bio - Enzymes.bio Research Team



Enzymes.bio= O] A4 EECILIOIHE & 7t28 9 T 2oty
SagLCh HZ2 22t2l0M 1kg HHRIZ2 AE Foig 5= A2, F&
SE UL,

Pullulanase Enzyme Liquid For Starch Hydrolysis In Glucose And Maltose

Syrup Production 2221 &2

Tkg EHel2 EOHE[H ML Ei, SA| % ELIC 22tel AEO0{0| A B2 ZAX|SHA|H

ANelsf EELLE 2 F=0= *I GH M (CoA)Rt 2R PHEAXLZ(SDS)7t g LI L}

Pullulanase Enzyme Liquid For Starch Hydrolysis In Glucose And Maltose Syrup
Production T7O{3}7| —

- | ol
ZuzEd
A= 28 =M2 He S ZASLL 22 SN 2 A8 H2 7ts 0 FE st 2E AM A X=0|H, 222 2
g H=7t o|xe = AZAE L}

1. Papakhin, A. A., & Borodina, Z. (2022). Use of pullulanase as a biocatalyst for starch hydrolysis: Part 1.

Study of the effect of pullulanase on maize amylopectin starch. Food systems.

2. Musdalifa, M., Laga, A, & Rahman, A. N. (2024). Glucose syrup production through enzymatic methods

and acid hydrolysis using_different starch sources: a systematic review. Journal of Food Measurement &
Characterization, 18, 8976 - 8992.

3. Diopol, G, Elegado, F., Castillo-Israel, K. A., Torio, M., & Uy, L. Y. (2023). Production of High-maltose
Syrup from Selected Rice (Oryza sativa L.) Bran by Enzymatic Method. The Philippine journal of science.

4. Guzman-Maldonado, H., Paredes-Lopez, O., & Biliaderis, C. (1995). Amylolytic enzymes and products

derived from starch: a review.. Critical reviews in food science and nutrition, 35 5, 373-403 .

5. Pavas, J. C. A, Blandén, L. A, & Colorado, A. A. R. (2020). Enzymatic hydrolysis of wheat starch for
glucose syrup production. DYNA.

6. Wang, X., Wang, Z., Zhang, X., Zhang, Y., Zhang, W., Zhang, Y., Zhang, X., ... et al. (2024). Bioinformatics-
assisted mining_and design of novel pullulanase suitable for starch cold hydrolysis.. Journal of

Biotechnology.

7. Borges, L. A, Ramos, K., Felisberto, M. H. F, & Efraim, P. (2025). Towards enzymatic conversion of non-

conventional starchy materials for glucose syrup production: A review.. Food Research International, 218,
116907 .

8. Shaw, J., & Sheu, J. (1992). Production of High-maltose Syrup and High-protein Flour from Rice by an

Enzymatic Method.. Bioscience, biotechnology and biochemistry, 56 7, 1071-3 .

enzymes.bio - Enzymes.bio Research Team Page 13 of 14


https://enzymes.bio/?p=22227
https://www.semanticscholar.org/paper/fb4ae34a4652f221f41228c9617c1e71d0ec4001
https://www.semanticscholar.org/paper/fb4ae34a4652f221f41228c9617c1e71d0ec4001
https://www.semanticscholar.org/paper/ff3c5bc1990de46216a7e8eab1f1612c77edd93d
https://www.semanticscholar.org/paper/ff3c5bc1990de46216a7e8eab1f1612c77edd93d
https://www.semanticscholar.org/paper/e1fe942b9a778e834896651f5ec9e50d4fc42e33
https://www.semanticscholar.org/paper/e1fe942b9a778e834896651f5ec9e50d4fc42e33
https://www.semanticscholar.org/paper/54b53667d6c4b0975a76b583308a251a42c0a8b2
https://www.semanticscholar.org/paper/54b53667d6c4b0975a76b583308a251a42c0a8b2
https://www.semanticscholar.org/paper/e7def6e10009d67d5465d5cfae4e3b52b7c3e25a
https://www.semanticscholar.org/paper/e7def6e10009d67d5465d5cfae4e3b52b7c3e25a
https://www.semanticscholar.org/paper/0f22cbd52e3874d9ac64b726ad55bece924d3347
https://www.semanticscholar.org/paper/0f22cbd52e3874d9ac64b726ad55bece924d3347
https://www.semanticscholar.org/paper/7576e50e425cb924c92ba98dd87ee3fa532a651c
https://www.semanticscholar.org/paper/7576e50e425cb924c92ba98dd87ee3fa532a651c
https://www.semanticscholar.org/paper/48316f5feb1d7e068c3b96b3811fea4a28064b14
https://www.semanticscholar.org/paper/48316f5feb1d7e068c3b96b3811fea4a28064b14

9. Abidin, Z. Z,, & Hassan, S. R. (2024). Enzymatic Pretreatment of Waste Bread for Glucose Syrup
Production. Science letters.

10. Rezvanian, K., Gichuhi, P, & Bovell-Benjamin, A. (2025). Response Surface Methodological Approach for
Scaling_Up an Enzymatic Production of Sweet Potato Starch Syrup. Journal of food processing and

preservation.

11. Agrawal, R., Verma, A, Singhania, R, Varjani, S., Dong, C. D., & Patel, A. K. (2021). Current understanding
of the inhibition factors and their mechanism of action for the lignocellulosic biomass hydrolysis..

Bioresource Technology, 332, 125042 .

12. Kareem, S., Makinde, M. T,, Adeleye, T, Adebowale, A, lbrahim, H., & Alabi, F. (2022). Tacca Tuber Starch
—A Potential Substrate for Enzymatic Production of Glucose Syrup. Starke (Weinheim).

13. Abidin, Z. Z,, & Hassan, S. R. (2025). Glucose syrup production from enzymatic hydrolysis pre-treatment

of expired bread. AIP Conference Proceedings.

14. Aderibigbe, F. A, Babatunde, E. O, Ochapa, S. O, & Saka, H. (2024). Green Synthesis for the Production
of Glucose Syrup from Waste Cassava Starch Using_Alpha-Amylase. FUOYE Journal of Engineering and

Technology.

15. Wang, D, Hou, F, Ma, X,, Chen, W, Yan, L, Ding, T, Ye, X,, ... et al. (2020). Study on the mechanism of
ultrasound-accelerated enzymatic hydrolysis of starch: Analysis of ultrasound effect on different objects..

International Journal of Biological Macromolecules.

Enzymes.bio =2|
FE0| 25 33 HO| JqA247t27? 7|7H0| =tEe| A &Lt

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

Eh 400+ B2B DZHAF  © 60+ CHS AR IHEL @ 54 ® MA 5474= 32

© 2026 Enzymes.bio - 4tHE A AZF 7158 2l 52 - 2N dF E= 200 THO§E0[ Ot

enzymes.bio - Enzymes.bio Research Team Page 14 of 14


https://www.semanticscholar.org/paper/19ef16fc4d171029085cfb5e714740de4442c81f
https://www.semanticscholar.org/paper/19ef16fc4d171029085cfb5e714740de4442c81f
https://www.semanticscholar.org/paper/64d1a618f4f98889e2f9af1fcdcb5fe0afd05f82
https://www.semanticscholar.org/paper/64d1a618f4f98889e2f9af1fcdcb5fe0afd05f82
https://www.semanticscholar.org/paper/cbf93815bcca932ac9cf80b29ebed0edf07d575e
https://www.semanticscholar.org/paper/cbf93815bcca932ac9cf80b29ebed0edf07d575e
https://www.semanticscholar.org/paper/e2dbfc3e0c3754c2f3ff5bd60798da0ac88d538e
https://www.semanticscholar.org/paper/e2dbfc3e0c3754c2f3ff5bd60798da0ac88d538e
https://www.semanticscholar.org/paper/6684dc74ba9b7608c21aabe3866d275c49e9f00c
https://www.semanticscholar.org/paper/6684dc74ba9b7608c21aabe3866d275c49e9f00c
https://www.semanticscholar.org/paper/04bff24f98e362d0bb7170a30347bdb5627da994
https://www.semanticscholar.org/paper/04bff24f98e362d0bb7170a30347bdb5627da994
https://www.semanticscholar.org/paper/82379da8726aa9fb1af2e729e5cffd4f60e4acac
https://www.semanticscholar.org/paper/82379da8726aa9fb1af2e729e5cffd4f60e4acac
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/

