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Study on the Influencing Factors of Corn Starch Saccharification Reaction
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Abstract: At present, in the industrial production process of corn starch sugar, there are some problems in the
saccharification reaction stage, such as low initial starch milk concentration, long reaction time, poor
enzymatic hydrolysis effect, low yield of final product, and more miscellaneous sugar components. Aiming at
the above phenomena, the optimal saccharification conditions were obtained by orthogonal design with the
parameters of the saccharification reaction stage, such as temperature, pH value, and the amount of enzyme
added by using starch milk with 40% concentration as raw material. At the same time, the effect of DE value
of glycosylated substrate on the glycosylation reaction and the composition of glycosylated products was
analyzed. The results showed that the main factors affecting the glycosylation reaction were pH > enzyme
amount > substrate DE value. The optimum conditions for the reaction of glycosylase were temperature

60 °C, pH 4.5, enzyme dosage 200 U/g and substrate DE 15. Under this condition, the viscosity of the
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saccharification solution was moderate, which was more conducive to the enzymolysis reaction. The DE

value of the final product could reach 95% and the glucose content (DX value) could reach 96.86%. Meanwhile,

the content of other components was only 1.30%. The conclusion of this study can provide theoretical

reference for the industrial production of corn starch sugar to improve product yield and reduce cost.

Key words: starch sugar; saccharification process; enzymatic hydrolysis; viscosity; yield of product

AR R E VEM AT AL B AR R, i i 42
e LA SRS AR B R B, A5 v B AR Y AR R
R R R, TEMBETT B LY K, SO BT A
wEA N, Tk TFMHEERT, HERE. 0
AR . VR SR, RO TE MR AR 7 Al Y i
JEORHPT WAL T2 7 R e A R T Ay
WA EE RIS, WEAL IR VE R FL 28 0 M K i B
NG BRIRS I A6 A A BEVE R W AR R i — 2
K ff BRI R, G IR 2 I R A3 N
FooEEEAY, BT T 2R
WE AV R 3208 TR AR . A VR 2 B 7 R %
HAKa & 25 )it

EEXFLA IR, [ Ah2 R TT T i 2o,
HIUR S D R TR L BT H A PR
WGBS AT AR, A B4 5 U8R 7K A R A
PETHHEALRR, R R BRI TE A LU BB T T
20% 75 A7 o S B4 5 b BTN 2R STk SR A B I
T2, gGia% e T R g na | Bk pH
(B WAL T AR B2 S5 28, Bt 260 T AL
(%) DE {EIAEN T 99.3%. [A]H R FH LA -l i &
HIET 2, ST EORTEM FRH AL 2, DRk
WA Y & (DE) EoN % 48hr, Rt 1Ak
B, BRI R, RTHRZ R, Bt
5% 76 DE {EBEAL IS0 56 S 18 52 el
SE R K HIYR 0¥ 5 DE (HAF7EM R 2, DE
(LI AV B IO A S I P M 8, A v ) 2 S K
A [ S il Ak i ) TS #E

Wt DL i 2 s R UL Y) DE {4 .
WEALIREE . WML pH (B LA S5 p L i &
WHEZBVR . NI FORTEBEIL =4 2 b
T, PREER, ARWFFN EORTE R BE AL B B
A R CRife pH {8 . BEALIREE . hni
i, KW DE B ) XPBEACR0R 1 52 i1 B0 1 T4
58, ME AR & T DE AR shA4E1Mk,

I AT e ZREAL P Wb R AL I T A RS, 3
R VE MRS 5 BRI B DA R A A
5T A R4 TR U R RS Ak 1 A 7= AL
R, AR E AT EAR L T SR
1 #efAEE
L1 KEEHH

FERTEM : INREA T RRABRAE ;s T iR
a-VE¥ T (IS J7 50 000 U/g): TAIRE T FRS2 A
PR ARG (RS 7 50 000 Ulg): IIARAJHE
AV TRA R MR 22000 25 0
% ZEDUBEGRAE S . 78 E D r.Ehrenstorfer Gm bH 2
Al AAAREN (bral ). e (Arbral ). R
BHet Tk
1.2 U#F5EF

HLARIE TR K TR B . R T A8 R e A PR
Fl; TechMaster BUPLE L #T43 : RVA 38 iy
RS (Hi) AR GB204 BIApAT ROF-
Tl [ P8 2 A AR A FRA F] ;. PHS-3C pH it
AR A PR F 5 Agilent 1200 5524
WARETEAL . R EZEERRHHE A,
1.3 XWHE
13,1 JEORMb B 55 5% vk

FORTEM I T2 TR -
PR Bi— AT Y DE (H— Wik 50— (0 &
—WE . HP e B pH (A, lEE . JEY
DE {5 % K 3 2 L H58 LR o R B4
S W O kI RS, R ROk
T FE B A oL S BUBC ) 40% ik BE VE M TR AT
P pHAHZ 6.0~6.5, Us IINiE & 1l 55 Y oV #3 E ,
JIIEz TR SR A POk -t A AT B SR ER T
VG S DE {8, LUME TR SR
1.3.2 DE {HM M E

K GB/T 2242.1—2008 § &3 7K fift 7= it 188 i

49)



RENL

iRl
4] (1]

£31%5 2023 F E3H

Jy RN A S B E ) rh Akl EE T DE
(RS o FEASFH SRS VRCRT , 1) A o o 2 A 7
WORELR, TIZERME =K, BOFHIE,
1.3.3 T P A 0

it M B I 5E R B GB 1886.174—2016¢ £ iy
2 FE bR ME R IS IR Tl R R )
W7, MEANRNREET (40, 50, 55, 60, 65,
70, 75 °C) WifLEEIEEAEIE L. Hoh 1 mL ff
Wk 1 g BERTE 40 °C. pH 4.6 U4/, 1hiK
fiff P EEVE R A 1 mg AR, RIS — BB )
By, DL U/mL (8 Ulg) Fomo
1.3.4  pH {EXPHEAL I N A9 52 1

D HEALRT R 60 h N, AN[RBE{E pH 3.5.4.0.
4.5, 5.0, 5.5 %, mZ4¥Wit DE HMZILIFN,
B 6 h E =R, 45 RECEIME,
1.3.5 s i XA A0 1 52 il

TE Fpc 3 il SN I BE AR B pH SRR, E
iR AEN 100, 150, 200, 250 U/g, WF5shifk
60 h P, Blifk DE (A28 R A5 0L, B 6 h Il E =ik,
R BCE- 1A
1.3.6  WEALWI4G DE {EXDRE 16 50 5%

FEIRcIE pH . BV I 250 R I BRI W
i DE {50514 10, 12, 15, 18, 20 AL IR
WAEREAL IS H] 60 h 4% DE {HAZLIEA, &
6 hlE =¥k, 45 RBCEEHE.
1.3.7  HHLIEAZ AL 5250

MR 1.3.3~1.3.6 S 45 i E SHGUR, 1k
HUpE{E pH (. g . XY DE H =1, ¥
WEALJS 729 DE (EAE AL RCR S5 4805647 Lo
(39 3 & 3 KFIERE, HEAKFEILE 1.

F1 BUIZEZIEERKER
Table.1 Horizontal coding table of factors in orthogonal
experiments of saccharification

A+ A B C
LSS pH fif INEEEL/(U/g) Y DE i
1 4.0 150 12
2 4.5 200 15
3 5.0 250 18

1.3.8 WL EL 69 &
HEN 2P F o PSR T AR
e, ME T DEfES A 10, 12, 15, 18, 20 1Y

WAL JERHR A e P 451 T R AR b, THEFE T
M AE 60 °CFAEHR 1.5 min, BiETHEZE 95 °C,
THEFF WA Y 6 min, 7E 95 °C FA£I& 5.5 min,
b5 BRI 2 50 °C, FEEPTFFRTE R 2.5 min, #%
B E R 250 rpm,
1.3.9 WL Y2 b

S FH 8 2800 RE €833 125 43 B B Ak 7 ) b ) b
g, WA CIERUKIIR A Y . SHRibE e S
BOF PR USRI AT 00, B2 3 P i
IR, 8] HPLC A6 45NRE 5 v s 43
HM I F R, WAHEIESEORE . Kromasil &
(250 mmx4.6 mm ), FSHAHEC L NG @ 7K=65 :
35 (V/V); #i# 1 mL/min; F:R 30 °C; #ekER:
10 pL; K2 : 7= 227 6K #% Chromater-5450.
1.4 HBEESH

FIHT SPSS 23.0 #FAT4E 03, Origin 2021
BT B 53T o
2 #ERE5iTR
2.1 WBUBRERENHE

VERRREAE R A il ), RS I A 4 UE # K
il SN ) IEAT AR AL R B N I A A )
WA, AR T RS R, RE SRS 2
Rl o TEREALR L, 4 I P8 42 o A e 325 31 T Y
A T AR A S 1) R D B RE R B 2
WAL TS ) Bl TR AR AR A R, B T )2 T
T, BTGP 2 A OGHE K L 60 °C Hsf i M fe it
IKE] 95.80%. I BE AT B SRR AR (45K, K
fitg 1% PR TR, IRBEIAE] 70 CZJE, MM
HAWIRE 25%AF], 75 °CJaiEMEEREA 53 .

100

/!\
80 ]

§60- i/

2 /

&

-

L AN

40 45 50 55 60 65 70 75
ELEE/°C

1 REX RSN
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