[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.31.4 ]

VWAV 5le /() oo 5 Jor esled / oa35l0s S/ oanb b 5 550108 058 5 pske

Termamyl 2-x el W] ‘.ﬁsi 3 osliel b op S s 3l a8 dul 3 (g5lwang

L . Y. . 3 . *y . L) . .
o Lo Aol e 5 (Mo (6 el (Sge ¢ (ST 0 (8 e ¢ G 5 P ¢ (Bl Lo s

AFINNYE 2 oy 'CUU CAZIV/YY sl s @)U)

s S

wwlis 5l esliwl b o 2S5 53l A 5 55 Termamyl 2-x Sl Wi ‘.ad'.ﬂ S eslial OISl pwy (a5 ol cl}p" 5 el Saa
U fl_gu'lc‘.d.;o‘,.\ig rlie s 580 Uyl b g@l.ﬁ.:ﬁuj S g 5 o g o S50l U5 gaie Al B s 5 D))
030l b Jghoen (gla i (s3laln 5 35 50 59 53 OV ST 4 Ok 51 o 5T (S5l dlad b (Jhonn dalr 3150 5 55 5S>
= 2 535S s OV ST Slie (Giagh ol 53 g L Sha) 4 5k Sle 3l ol Jglow 03 S SCES Colg 5o 5 Sak Bl )l
Vos PO Fo) Sslita sbos w53 5 (el p S oS o sl 4 i Jon o/ 5 /Y0 co/¥) 05T Chile aw U Con (S5 goslo
3k ks T B s Jols mls bl HIUT .38 515 oLl 3,50 F ol PH 5 5ds)den Obo3 sb s (515 Sle 4 )
S S5 301 0 S Sl 5 50 s OV ST pmy alaily () 2 S Sy s g0 1SS g 53 5 JasSU B)
Ol g bes (B e ﬁ/’diﬂmwﬁwnh 3 39 5SS C)\Jb‘;| J|JJMMAL.€:-JJ»”L€.’&| 23 .S ealatal o At
};s\S Cod 6"\’3".’“" o;,ﬂfé }jj‘..Sé C)\Jb‘;| J.lau.a Y Las o olis Jaé‘;- @L‘o’a Jo.lbjf 4‘.’.‘)‘ ‘Lﬁ‘ij)| 3,90 6““"’3"’“ BL J',;JJJJ.;A
@j%dwlw..ﬂjb QJU’S Jig-\SA_L:(PS"/"O) 6)"&”).9'»4‘3 (HJJM QL&. bhjjbb)b) ﬁ}?dbuduw
2/YO i am adBs Yoo 5l Gy 5dgpds Al agy s 5 T s ke cp e YU 5 a8 DY ST L o peSs e
‘.,_;T skile BL Clad 5 okt 55 ,0en azwlis Oljme op eS cJuyl b cpl 5 el Cowsty Vo °C 5 azwlii eSS & sl 4 Al e

A5 S edaline 58

il 05 S K el WT ¢ gou 5T jd 5 )bt G 7mnS's OV ST (o iS5 530e 1 gudS (glmolg

sl o3 s> (sl o SN (g5l (V) OG5 sy FURTH

i daoden Sl Jrolm laoassl Bl gy 0 S ABen € s S il e ool iz o3 o

(Dextrose Equivalent) (DE); s S OV ST ol St 51 Laes sl 5 ol g el e sl

Al w9 b S ils (g5, 5LaS euLisls (e Gt.; 9 r}l.o sbewl 5 HLsls ()l wla )8 le (g iils 5 5w )
Agte w33 b o821 (53,5LES 0Ly ey Llils Y
w;uﬁﬁlﬁéwdﬁwjj&:bdbb@ﬂﬂf

fshahidi@ferdowsi.um.ac.ir : S35 2SI oy DL J 5oes *

YvYy


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.31.4
https://iutjournals.iut.ac.ir/jstnar/article-1-846-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.31.4 ]

VWAV 5l 7 () oo 5 Jor esled / oa35l05 S/ oanb b 5 5,50L28 053 5 p5ke

A a g ladl s g, eSS SIS el
3l daden la s il sl pdgsds slaes sl b
Skl 3 ssdr 3l Bl 5 el b loe Sl eslizal U
Al p (Vo) outiSly 5 St o®) sl m (1Y 5 %) alens
NEX VN PPN S WU ey P - I PPN W
= oR o=l S el b sl L5 S e Dl
Sl S O obantl s Shos 5 pas 5l g5 ol
Pl slge 55 s sdes Aol e 53 5 adls (5o slas
Sl a0 LS e At A5 S
oo el il 5l o) il U sl S
sl ol B aS pl ed 5l sy (Gl 5 s
S omly sbabes 55 5PH Sl 5 s 0208 53 a3
Blod g o sd e plasil gl sl ) 4 S
2015 6L Bl 5 sy Sad o 4 05,k 5 (solal
esl 53 U1 U8 5 03900 G5 e (5508 (5550 o
NG

Ll slap 51 ol Sl pa s O 5 ey
)t OF) s ad )y 1 4zl oS 35 50m 3Ll
a5l gl 5l alis a1 sdahn 6l bosas ol
G5 (Yot SLS I8 OIS oo WIF-)) 5ol W
5 doleydis Sltalive by 54 e oslizad b pushonly Lo s
s #10 U pH A/Y o350 me s 5Dl LT O, LKan
5 ﬁﬂ@ bl o PH (g3 sdoes opl andl sjls 1) cdlad
5w 3 ALS Ml LT (6l aS (s sbay ol & sline
5 S (18) 2ib o Sl Sl W 51 2eS
LS 2S5 sl 50 UYL T OLes
s (i pl 1S bl s S eslial J5 edias
L f0°C sles asls 5V 50 o pH L3 ba3UV L ST ag
A5 G G g3 ehs el (1)) 5,05 1,300 °C
3 b 53 S3 OV ST (65 o e S5 L
V) 555 e eslitad el Dl WI e 55 <5 BAN 480-L

A5 s Al il e 0 DL S 5 e sl

(10) 0L 5 S gl (P) oS Uiy S 5 ol
e Sadd p ez (S8 Ll 8 Sl o ls
Al e OF St o3le 53 35 50 SIS Ul ulu

St ;5L 51 s ek [C6H1005)n H20] oy 2S5 53l
5 Yo 5l ,2aS O 55,00Ss OV S oS 635 (b wab A3
L 8w b J5ST50 055 b olS 5 51 bl ol
L SO i glasn g &) o 8 Conlady 5L S
Sl bt esle (175 8) il o s s Bl slacs
o2l 3550 o e S50l W5 55 (Sles S ) pons &S
A 58 ol D3 analis 0,8 e 5l 3

Ll bl (V) OLLSan 5 LS5 o(8) eSLs S
22 S iy Sl bt i b a e 5o La gy S sl
SO (Shs LS ISssda S| a ol ails O
Olseas por ot ol S 5 b 30 LT Ul 5 i
il Bl el ol 3 ol s 4 o138 Sa sl S
«(Transition temperature) 5B a5 sles 2als wan ;K s
Sl o3l Ol ol sl VU glaes o cuwglae il 5l
o3l ul 3lazsl (Lo J,=8 5 O el sl S 5 Cailas
o ele odiS  Vlw sdas b Olgeay . Lpd
Olssans o35 3 lsm 53 5 Ol 013850 (0 5enST 5L cast 4IS
Al 38 5 e el

flosl o) 5 s S el DL S 5 S50
LS ol b eiS L LB glads A6 ey 1S sdle
slazil (slos J2alS ys 5 CIM ey 2S5 e 45 s
Las e 5o ol o Jaulidl Gy maSs OV ST Sul58l L
S milos 5 an sy Gy e S> OVl ST el S
SRS 53 Lo Sl (V) 558 n ity O el lliv S
LS 5 O g S 5 K0 55 5 Lls 8 50 5 0ke JAST
Pt i cpl 5l e slse ple 4 od (el 1S
(V) s

S35l A 5 (6l skl G aoden sy 055!

.LA)J)J&})&‘LN}bjﬁfj)‘}obulw|b‘)jﬂf&5

vy


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.31.4
https://iutjournals.iut.ac.ir/jstnar/article-1-846-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.31.4 ]

Termamyl 2-x ;! Wi r‘-l‘i Seslial b op 2eSs sl A g Aul 3 (g5 luang

O 0SU S Gulas = 5 3L pslie 53 ol J= s

gl andls (55,8 a5l 5 5iS

L sy s ol

el 35 slige oS 5 5 i Rasy ol il
858 d Sl Veppm Sl ghyls b ya e axulis ai
g N AZANC T PVAA NNV SWAR GCRCYAYA
el LAl 55l osls 51,50 6 F/0 3 5e 3 35 O pH
L s Ll (Novozymes) o 55 9= &S & 5 Termamyl 2-x
Wl ) i 4S5 s 5l Al a8 KNU/g 240 =l
G5 S 5 i gladshe (Jbe 5 0 S IS
3 S eslind LT (Merck)S o oS 2

39 5Ss S S s
dj:—““):':; I8 WA C}u‘ k)'i’}-) )‘))JSMSJ Qy‘_}é‘ L):':'d C».@.>-
5 (Corn Refiner Association (Method E-26)) )_ﬂ— o
Sras—S135 Shay Sl ds—doms A alr Blp o S

A esleral Jases (gles 3 (CHD 10557 Jow)

Mgl p
Ol 3 5wl 5L 35 e ST s S
53 Termamyl 2-x 53l LT o 557 5l oslil Ly 3 5500
LYo S ) S glle Lale i a8L5T i
(Jol s S 4 o o3 S A5 5wl I (o
e e 3 580 il Sl eslinal b op 2S5 e A 5
Wy S o

LT 551 B pae 5 5lae sl 3l oslinl Sl a4y
OF) g S gl 1) 5 g Termamyl 120-L 35 s]
rlte 5> A 5 Jpaes 55 5 Ss OV ST s S e
S i Sl el iy pas e 4 ond a5
Cood A 5 U games oS il 515 (YO BUDE) das 0l

Vo

oS Lilos jad p azalii ol o0 51 Lol glaessl
o= Al e ""Saccharification” 5 "Liquefaction” |l
] pﬂ)j 5l eslazal b azwlis "Liquefaction” dul b ¢ yadises
3503 Ol 5 A3l 15 anllae 350 1 Lo 4 pslie el
i et I8 355 5l Lo sas 0 2S5l
010) 1o s Cdts 353 o 04l "Liquefaction” &5 &3
b 03 e So e gl B el S L
sl el Gbresysl b 5l aes s o 2 "Saccharification”
S 13 VO B FO Jsles 55 283 V15 S| oS L 55 s
e Sl eslial L 1y 5LalS 5 b laanalis OliSen
0335 s, op 7S sl « Termamyl 120-L Ml W
4emlis HPLC L 1) s 5 sla g 2eSo sl Dlis g
eS8l A 5 OlLSen 5 5L B e es (OF) Wssel
(sl S Sis d s a1, 1Y Jsles DE lls
(A) s S goledas
(ol S S T Sl el 3l g0 eles s
Sl 0> b a5l 043 Jlsd b 5l Oliabl J pa
3 e Jelse mdl g OF) g 5 SOl el Al
) p S amlis s psden o 2 deal W 5T (g 5Ledlas
=503 Sl U (Y) SOl Ll gsled e
e oo 3,8 ey el W 5T (3L las
e 3 el W 3T (g5ladld 2 s S5e lalse oS e
A3 gad Siledde o 1) i il 5 Dbl 550
5 el SemS 1 fie sl Jalse ade ol 53 A(F5 )
5SS s 3 s Sy Aul S Ll
o o kile Bl o 5T Sl Ol 5 el sl do
(s ] e gl b Ol Oges s pH ey 3G
el S ey a0 o G258 lse 5 4 S
Sl esleal Ol pny o as s o el 5l ol Ca
S oS s 5dle A 5 g Termamyl 2-x el W ﬁ)ﬂ
oo ol Sl s ARLLT alde 53 b analis

L op S oo OTWV\.:JJJQ@_?-))SL @Lﬂj\ oslaiul


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.31.4
https://iutjournals.iut.ac.ir/jstnar/article-1-846-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.31.4 ]

VWAV 5l 7 () oo 5 Jor esled / oa35l05 S/ oanb b 5 5,50L28 053 5 p5ke

Ay g Termamyl 2-x Mol Ll o5 5T 5 ,n s
el el ) oy S5 sile
o303 QLAY IS 53 e S lle A 5 Al 3 Jl e
e 3 eS3 OV 5 ST ke Eiasy ol 53 ok
o/ 5 o/Y0 ¢ o/Y) s Bl e U cs (S asle
Soglize glos a3 ()b annlis Cﬁflns A bl 2 e
PH 5 55508 Olas dob 5o (oS Bl 4 j3 Vo 5 80 < #0)

NGRS e R S S PR RCI

ssbl 36T
3 oS gy ol Sels CJ‘L S s Jool- CL“
by sy S 3 S 13 bl T s 1SS 23
Ao O S5 3 01 s e Jolse 5 55,83 OV ST o
S lasles Sl ) 5 Lo SOls gl ) sliens 5 0 ke
Slie s g e e Ll ol eslizad SSls O e
rﬂij Slis o (it o3ls 3) 5,25 OIS
bl o2l aose Gressdoe 55 o s Oloy 5 Los ¢ b yae
Minitab ver  Jald 53 sslizul 3550 (solel (slajlale 5o

.Ls 4 Sigma stat s MstatC (13.1

Cou gl

O B SCOUPNC P W ¢ SO S S PRSP Y { RO BN
ot Gsodon QLSS 0l 5 Les 43) 5l cilin slacdale
L (pSe/00) ol mme Hsbam s Colw
Gados adds Yoo Gley bl e sl ool KU
o/F 5 o/V0 /Y glac bl 550°C glas 5l css
OV ST jealin caalid o SIS G eyl w5l 1) b
U s Yo/A 5 VHAY WAY Jslas ol 5 4 s 2Ss
S G 5 YEVE 51800 N e/AF Jslas $0°C glas
dal Cwsas YANE S AAYY O Y/0V Jslas Vo °C gles
AQRSPRED)

Loz amw a3 s Yool oy ol o7 o lale U
Yo 3l VL 55 meSs OV ST shls b3l 55 5m 3550
Olgeay analis o S5LS oa bl a0 1) Joo o/ Clale 1 sy
R R TR PRSP NRRANE

25 b o oS Sy Ol ey Sl 4zl oS LT
YO (sl O gl g 5 ot 4 (10) 3,5 o S 3 Dl W
A 5 4 Liquefaction” ¢ 5 5 gl » it gosls Ao >

el slie a5 Ly o gsds Al 4 pH
ey L be e anlis g s Bacillus licheniformis
3 B sl 0F) DL 5 5y (0) 53l Slalie
PH S Lol 5lacs e § b 55 8 Jslre ((10) O LSen
0 ssu 53 (e Of 5wl b glsn) (S5 O ol s
Sl B OTPH bV s 4S5 Sl eslizad L s
A a3l

i plosdos L anslie o an S SRl e
Sloss Oad 4 LS sl Hosdon 5 a5l b baw s
Sl adds 53 55 Y0 Cpd B L Jsane Ojen SO I 550
el 3ledd b g 03 S o3l & gl gor 03 508
Clalis ey a5 b B 5550 DE & Oy 5l g (b2
U dl s 0 oo I8 a5l el b Jsles pH oS50 5 0L
(F5Y) A esls hals F/7

Sl 5l o Sl (ol J gl 5l Rl Sl
(A) S5, 5 s S i3, « (Spectrafugel6M Jus) 0o og
o3l (VF) 5,15 (6 3L Olatsly o sl 1k sy S &S
SSi b g G e 5 ol gl plail e s S
$les 51402Y°C (g35,5 sles L (GEA Jus) inoies
) SUs S @ e by (23l Sy 4 ADEYTC
A s sy it sl sl (g3lasl pde L @
OYs9)

s i Ol (s ) shieas >0 0l 51 g
ol (V) S35 L4 o, Sl el sile 3L cdlad 5 oS

ot 53 gele IS s 055 B S el S5 0LLE a2

Yve


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.31.4
https://iutjournals.iut.ac.ir/jstnar/article-1-846-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.31.4 ]

Termamyl 2-x ;! Wi ﬁ;.;i Seslial b op 2eSs sl A g Aul 3 (g5 luang

(St osle oz = 355 o/F0) €l O gl gou 408

v

Jl vﬁ@w”,\fa)le:uxﬁﬂlppH P s

v

wals o S S aslil a2 ke o/ G o/Y Uslae o 3T 03558

v

O gpedloms g O3 508 5 Vo G5 °C los Jlosl

v

v

Lol 3l eslial LYY pH 0le)) 5550 DE ) 0y 51 e 5l s3lodln 2
(0 S ks

v

5t ol 3 eslizal U Jgloms sla isn (s3laltr

v

Cgm AOEY C =5 5 sles 514°EY°C (s35,5 slos b iil (S Sis 3l ool

55t ol Jos 038 S22

Termamyl 2-x ;M| W1 ‘.ﬁﬂ}l 03liiul b o 2nSs dle A 5 g 0k 485 1S 4 S e Al B la el N K

U AT
slabes 5l Ghassy pl 53 oS de sladal B L aslie o
L e ok oolinad 51 a8 ol 5 5ol sdasd
oS3 e 15 B 5T e ity Sl
o 253 (Vo 5l 2aS 55 208 OV ST glyls J sams)
g Termamyl 2-x 551 LT ﬁ)_ﬂ a2 S I3
Jee e oS S5l Bl 8 s S5 e AT
St daly a5 4 pe Ll g el cnl e W8
(ol slaes sl s A5 ralS @ Ol e STl 5T sl e
e 0 A Sy e SAlS (S esle el
30 GRSy O 3 pdee) SO M5 el Gy

5L Bl (g 255w Sl pde 5 Gsodes dul s pH s

Yvv

AU i 0°C sl js 3 analis jdgsas 51 ol
o S sl A bes w pslie el W o 5T 516 S AS /0
bl il i3 35 s s soen Oley b s 1 el
23 st Jsl el ds b s 55 2S5 VI STl
P cele s 5 YV £ Celo 53 OANY B AA (Gos gds
Al LS YO0
Jeole 55 e OV ST e (VF) OSan 5 el
o/f 3 Cow Voo TC gles a1y @b il asds
53 Jsb 3 Termamyl 120-L 35—l LT o 551 5| oS kS
ol 03 sl Csas 00/FY BAVAVE I s cela
Olgme st bl s 55 5528 OV S| pslie (2,155

LR Q)H‘\J‘)VUJ){JJ‘YL{Y° )‘ A.;.L:..’SJY% j‘me.l..i


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.31.4
https://iutjournals.iut.ac.ir/jstnar/article-1-846-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.31.4 ]

VWAV 5l 7 () oo 5 Jor esled / oa35l05 S/ oanb b 5 5,50L28 053 5 p5ke

Sl acdile 5 bos L5b Cow (5 aulds dgsde 5l Jeols 5583 OV ST 5Kilke palie delis N Jgu
Haska Ol Jgb s Termamyl 2-x Ml Wi V‘i}ﬂ 5

(amalis rﬁ%&blgﬂ&) S ree V.lj‘lg,.]a.l.c

e sles
(4d33) 555008 OLej oc) °/Y °/Y0 oY
( 53 fSs Y5 S|
Fo V/oQo/oY? V/OV£0/047 V/E¥o /N E
o 2 V/A¥+o/00" YAY£e/Y Y/AS£0/0q?
Ve Y/$\£o/)E Y/oAzo/\ o Y/Yax0/047
5o YV o/o AR ¥/\ Yo/ §/V4x0/1V
\Ye 50 ¥/\Vko/o¥? V/Y¥o o0 QY ze/N\°
Vo ¥/oVia/N Y 4/frzo/oA” Vo/FVao/\YP
$o £/\$ao/o X A&V £o/oA° VOV o /YYC
Ao 50 ONfVio/oq? V\V$ko/oV° \W/foto/Y)°
Ve § /¥ oo v \Y/5Yta/of? \A/SVEo/1\°
5o $/0qx0/0 Y \Y/oAzo/\\° \#/Voto/\0
Yfo 50 VIADE /00" VWA e/ NV YY/AAto/o¥°
Vo A/$Yxo/oY" VO/AS£e/140 VE/ AV 0 /) A
5o AAYE /oA VE/AVEo/) 50 Yo/4oto/\ Y
Yoo 50 Yo/ASxo/o 5" V#/1 0 e/Y\° YS/NYro/\EE
Vo VY/oVio o) VA/YV£0/14° YA/ Fxo/\AS

I (gl e S| L0 JL«"&-\@&.J): sy a5 S rie G gl gla Sl

A5 3505 5ls OLES s aids Yoo 51 o3l
Fo°C s gl s sl oY ekl U e
ol 5 (AF)) edis 3 aydes ali Ol o 2ie s
3lie (p aS Aol a3 Lls 1 (V) 53T sile 3L
5l o/V0 il b o (18 5700 (i 4) 5 S
e 2alS U5, 5 Al Cwsay Vo °C 5 0m slos
las 5 ol cle e 53 et pd s pds analis
39l edile Sb Clad Slde 51 i Colea 5o

(Y IS5

) 3508 0Ll &gl 2hd w58 28l 5 5550 &
EIPEIICNE ST OV 1 (L XD ISN PPN WA PYRCHE Y W
Ol £3V5 05505 5 5does  shatens 3l S Sl a3 Ve b Fo
O a5 pde 5 an 3Ky (il 3l 51 (g S sl canalis
Sl PSS 3 Il al 15 51 Sl Jpa > 03
Al e 3wyl Sl ST o 5wl 3
e oS ol 3 a8 Cl b5 w3 s s

Al a3 5 5LV Sl eslial OIS
o dile SLy Clad 5 el sl sden aalis Olges 3550

YVA


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.31.4
https://iutjournals.iut.ac.ir/jstnar/article-1-846-fa.html

]

558k g wnlp sleang

Termamyl 2-x jM.ef I ru_}” Sleslaal b o 2

b ‘(JD}‘L{L‘S: QY‘}QS‘ CJ‘J.:JG ..h"g) "JS.&
s ¢SS 15 4 e oY

bes o394 ;3 (Termamyl 2-x ;! L ﬁ}'l 3l &y
»

it =4 3203

s ;R

Bss ERNE

RIS 4 Y s

&&wy 2 3 =

9, < 3 3

V) ] g ) H‘ ) 8 5 . ,d.ﬂf M*
o A ey T a.u

- ~
- v is
n )
] 4 B : - - o 3
E £ 2 5 g 3 X
i [ N oy 3
= - E - b
- S S ] = S &
P g -] H i 3 ; w. %
= 3 R N N G| B
\\\\\\ g . o _ .M
e = . z = g e = © = o mu M \M
S CEE (o) €3« CE (og) e = ; ; ® ® (.\/.b
e e (o,

.o

sl 30
3 8 il am s Vol #o

G oe/Y
3

V4

[ 90-20-920¢ Uo J1I'Fe"nI'sfeulnofini wouy popeojumoq | [v'TEereT 28ET V6592 T'TO0T 02 *HOd ]


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.31.4
https://iutjournals.iut.ac.ir/jstnar/article-1-846-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.31.4 ]

VWAV 5l 7 () oo 5 Jor esled / oa35l05 S/ oanb b 5 5,50L28 053 5 p5ke

S O (2508 5 31,8 Sl a3 Vo 35 0 glos pﬁ)j
318 Slw amps Po sdpsds glos 5 eyl oY clale U
A edalie
$las 5 il B e Sl o STl ) ol
Ot DE) G ieS3 5lle A 5 o a5 pdon Al
5 awlis <=J§}J§JA Sl md e o/Y0 5 5 4 (VALYA
Ll o 03,508 pl 335 o ano g aids Yoo e 4 Ve °C
A5 i > STl oS 5 S 5 S5 S Ol
S8 eslinal 5y LA 058 SUS gy 4 oME glaso g

) Bl

Agie sLidS s bo oS 5 e s o s 51 LTl 3
5 AL Sl 5l eslinal (s slse el 3 oS
oS b =l 0L e L el L Lo DU
338 on (Slo5 8 5 S leres (i3 el

Slaiie pla 5 55,283 OVIs S S S5 42l
sla i Bl Cgx) Backward Gl Gl e i
Sy sl e olad 3ls OLis (g S5 de 31 3L
S = (V) oplad adslas Wb B dslae )5 o)y
o s (S o5l 53) 59 2S5 OV STl e
2> s by 5 Les o b rae o 5T Jluia
o S 5kS a il an 3Tl ) o oY G o/Y (slaes s
Jdsb L;\J_fd:'.l_w a3 Vol £o gles cu )b atwlis
Al Cwsay  CEpH s 5 sdsds adids Yoo ol
(RY=/AVD )

5,85 OV ST= Gdasdes Olej x ©/28Y0)

+ (Gdasdes gles x o/¥04) + (wﬂ CLale x AY/8) —¥0/)
D]

ke o ol bl 56 G S Ll cnl el
St glas 5 mis (Joelse pla 5155 eSS OV S)
RIS e e Sl S S5 G Ol
off Cble s s Ll il o G peSs OV S

el )40 CL.O

1. Akhtar, M. and E. Dickinson. 2007. Whey protein—maltodextrin conjugates as emulsifying agents: An alternative to

gum Arabic. Food Hydrocolloids 21(4): 607-616.

2. Apar, D. K. and B. Ozbek. 2004. Alpha-amylase inactivation by temperature during starch hydrolysis. Process

Biochem. 39: 1137-1144.

3. Apar, D. K. and B. Ozbek. 2004. Alpha-amylase inactivation during corn starch hydrolysis process. Process

Biochem. 39: 1877—-1892.

4. Apar, D. K. and B. Ozbek. 2005. Alpha-amylase inactivation during rice starch hydrolysis. Process Biochem. 40:

1367-1379.

5. Bravo Rodriguez, V. 2006. Modification of the activity of an Alpha-amylase from Bacillus licheniformis by several

surfactants. Electronic J. Biotechnol. 9 (5): 1-6.

6. Chronakis, L. S. 1998. On the Molecular Characteristics, Compositional Properties, and Structural-Functional
Mechanisms of Maltodextrins. Critical Rev. in Food Sci. 38(7): 599-637.
7. Dokic-Baucal, L., P. Dokic and J. Jakovljevic. 2004. Influence of different maltodextrins on properties of O/W

emulsions. Food Hydrocolloids 18: 233—-239.

8. Frias, J. M., J. C. Oliveira and K. Schittkowski. 2001. Modeling and parameter identification of a maltodextrin DE
12 drying process in a convection oven. Appl. Math. Model. 25: 449-462.

9. Griffin,V. K. and J. R. Brooks. 1989. Production and Size distribution of rice maltodextrin from milled rice flour
using heat stable alpha amylase. J. Food Sci. 54:(1):190-193.

10.Haki, G.D. and S.K. Rakshit. 2003. Developments in industrially important thermostable enzymes: a review.

Bioresour. Technol. 89: 17-34.

11. Mitsuiki, S., K. Mukae, M. Sakai, M. Goto, S. Hayashida and K. Furukawa. 2005. Comparative characterization of
raw starch hydrolyzing Alpha-amylases from various Bacillus strains. Enzyme and Microbial Technol. 37: 410—

416.


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.31.4
https://iutjournals.iut.ac.ir/jstnar/article-1-846-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.31.4 ]

Termamyl 2-x ;! Wi ﬁ;.si Seslial b op 2eSs sl A g Aul 3 (g5 luang

12. Novozymes; a biotech based world leader in enzymes. 2006. Enzymes at work pp: 28-32- and Efficient liquefaction
of starch (Enzyme Application Sheet). www.novozymes.com

13.0zbek, B. and S. Yu'ceer. 2001. Alpha-Amylase inactivation during wheat starch hydrolysis process. Process
Biochem. 37: 87-95.

14. Placido, M., G. Rocha, L. Rodrigues and E. R. Amante. 2005. Cassava and corn starch in maltodextrin production.
Artigo Quimica Nova 28(4): 596-600.

15. Slomiska, L., D. Wisniewska and A. Grzeskowiak. 2003. Liquefaction of starch by thermostable alpha amylase.
Technologia Alimentaria 2(2): 17-26.

16. Van der Maarel, M., J.LE.C. Bart van der Veen, J.C.M. Uitdehaag, H. Leemhuis and L. Dijkhuizen. 2002. Properties
and applications of starch-converting enzymes of the Alpha-amylase family. J. Biotechnol. 94: 137-150.

YA\


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.31.4
https://iutjournals.iut.ac.ir/jstnar/article-1-846-fa.html
http://www.tcpdf.org

