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Saccharifying Experiment of Degermed Corn with Added Enzyme
Extruded at Low Temperature for Production of Corn Syrup
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Abstract

Degermed corn grist with added enzyme extruded at low temperature was mashed and saccharified
directly for production of corn syrup was carried out. Starch production and spraying liquescence
procedure in traditional double enzyme method were omitted. Thereby the corresponding water
consumption, electricity consumption and its environment pollution were all omitted. The influence
regularity of parameters in extrusion-liquescence system to main indexes of syrup was analyzed. The
laboratory experimental results indicated the filtration speed of syrup, the value of DE and the available
ratio of starch in syrup for degermed corn extrudate with added enzyme when saccharified for 12 h were
239.8 ~269.5 L/(m* - h), 89.2% ~ 89.3% and 96.2% ~ 97.2% , respectively. The productive
experimental results indicated the values of syrup DE of degermed corn extrudate with high temperature
resistant a-amylase for 17 h and 19 h were 95. 89% and 95. 10% , respectively, the transparence percent
of above syrup were 98. 5% and 98. 0% , respectively.
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Fig.1 Single extruder for extrusion of raw material for syrup
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Tab.1 Factors and levels
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Tab.3 Factor contribution ratio of main parameters

of extruding-liquefying system
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Tab.4 Verified results of better values for main parameters of extrusion-liquifying system
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0.28 ~0.30 239.8 ~269.5 89.2~89.3 96.2 ~97.2
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Fig.2 Influence of main parameters of extrusion-liquifying

system on filtration speed of syrup

FCF RS2, B B IR T o i oD B Al 114
AN R K A ORI Y
T, VR 5 A F R I e ) JRE S 0, 5% HH 0 AL
FIF I 26 T e oo 90 M R F) A 005 ) D 9 I
P8 R 2 0 I, T A e s R o TR A A R 9 i
e b, B B AL AP % T TS 000 T 5 . -3 o 1) 35
PEALAE T2 W/ | 222K I T 14 2% 3 18 2

1 2

I R

0
PRI 3T 4
B3 IR EESH R DE (49 %m0
Fig.3 Influence of main parameters of extrusion-liquifying

system on the value of DE of syrup
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Tab.S5 Productive test results for 500 L corn syrup

g H BEfEmflE /b DEAH/%  BIHR/ %
2008 -08 -5 ~6 17 95. 89 98.5
2008 —11-12 ~13 19 95.10 98.0

< AR I T 12 h, 2 SR R 0 (R R 9
B
9255 % B 1 500 L KM A 7 K R
o2 PR AR 3 5 o i e K 5 Hh ) B R A 7
AKMENE, AT LA £ ARG TR TE BRI A = i A T Y
e A e ol AR RS A e e R B, A R HOKRE
HUFEFIERIEE T e o LA I 18] 3 A % e A Ik ] 7
1/2 ~1/3,

4 £

(1) RIAAWTIE B B B - A R £
Z R, VA B A0 T T 5 o i v it - TR A9 T 1) BV
Kby B9 W A T2, foE B 0 g IR T OK OB A
12 h,DE {HR] LLikF] 89.2% ~89.3% ., HAJ LI &
2 B8 T K A W10 B8 M3 £ 7 i R S A i A
Lo et 8 L HORHE R AR IR BT TG Gt

(2) A7 500 L ORI By il 45 2R R T,
FIABTSE W BB - R 58 22 80, iR g =
i oY AT Al JB0 R B K B Hh 4, B B AE LT h
119 h, ¥ 3% 1) DE {H53 510 95. 89% F1195. 10% , i%
SR 5N 98. 5% F1 98. 0%

2 £ x Wt

U W, B RN LT i 40 23 BT A9 BRI s S B TR VR R AR 7 SRR SR AR A O R R R 22 3 U [T ] ROl

TRE224R,2005,21(12) « 25 ~29.

Shen Dechao, Xiao Zhigang. Empirical formulas relating to extrusion of degermed maize for production of starch syrup based

on function theory of dimension analysis[ J]. Transactions of the Chinese Society of Agricultural Engineering,2005,21(12) .



5 8 1

BSOS AR BT IR I VR TR A A AL 1 145

10

12

13
14

15

16

17
18
19

20

25 ~29. (in Chinese)
FB g, BUW. B S BOR T IM] . dbat: b = B2 o i Rat, 2003 21 ~37.
Mercier C, Linko P, Harper J] M. Extrusion cooking[ M ]. St. Paul, Minnesota: American Association of Cereal Chemists,
Inc. , 1989 235 ~245.
Linko P, Linko Y Y, Olkku J. Extrusion cooking and bioconversions[J]. Journal of Food Engineering, 1982, 2(4) . 243 ~257.
Linko P, Hahulin S, Linko Y Y. HTST-extrusion cooking in ethanol production from starch materials [ J]. Enzyme and
Microbial Technology, 1984, 6(10) ; 457 ~461.
Tomas R L, Oliveira J C, McCarthy K L. Rheological modelling of enzymatic extrusion of rice starch[ J]. Journal of Food
Engineering, 1997, 32(2) . 167 ~177.
Govindasamy S, Camparella O H, Oates C G. Enzymatic hydrolysis and saccharification optimization of sago starch in a twin-
screw extruder[ J]. Journal of Food Engineering, 1997, 32(4) . 427 ~446.
Govindasamy S. Enzymatic hydrolysis of sago starch in a twin-screw extruder[ J]. Journal of Food Engineering, 1997,
32(4) . 403 ~426.
Vasanthan T. Dextrinization of starch in barley flours with thermostable alpha-amylase by extrusion cooking[ J]. Starch/
Staerke, 2001, 53(12): 616 ~622.
Time B, Frans H J, Anja K, et al. Towards an optimal process for gelatinisation and hydrolysis of highly concentrated starch-
water mixtures with alpha-amylase from B. licheniformis[ J]. Journal of Cerael Science, 2008,47(3) :214 ~255.
INTPE AR S HRVREBE AR R BF A (). £ BB ,2006(10) 123 ~ 125,137,
Sun Yuqging, Ran Xu. Research of production of maltodextrin by extrusion[ J]. Food Science and Technology, 2006 (10) :
123 ~125,137. (in Chinese)
P, 2530 28 MO, 5. BRI L AP0 FORVER B AL AR BE B2 ma [T ], MR S5 4Dk Ll ,2006(7) 223 ~25.
Ran Xu, Li Lingling, Jiang Linmao, et al. Influence of extrusion conditions on conversion extent of corn amylase[ J]. Cereal
& Feed Industry, 2006(7) :23 ~25. (in Chinese)
JUHT. VERBE AR SRR ML JE s s E R D AL, 2000 92 ~93.
HTERR . 5% S o A A SR JSORE BRn T Ty s B E RO AL U5 5 < i [, 200710015601, X[ P]. 2007 —05 — 11.
Shen Dechao. Processing method, device and saccharification method for starch syrup raw material by extruding and adding
enzyme ; China, 200710015601. X[ P]. 2007 =05 —11. (in Chinese)
ZAE. PR A RORE R B TR T TR A S B R T S [ DL R AR AL ARl KA, 2007
Xi Kewei. The study of produccing glucose syrup with extrded corn starch and degermed maize [ D]. Harbin: Northeast
Agricultural University, 2007. (in Chinese)
M AR R B A IR K AR P UE R A IR B R (D] MR AR b 0lk R 2% ,2002.
Xiao Zhigang. The experiment of extruded maize without germ to produce starch syrup[ D]. Harbin: Northeast Agricultural
University, 2002. (in Chinese)
XA BARTEN A= R AL BOR M. R0 A2 Toll i A, 2004.
Rl AR B A B[ M. i R BROE TERRE H R i AL, 1988 :359 ~ 368.
bRl , Y FEEE . JBVR  OK S bl BB L o RO A R AT S [T ] RO HLAR A 4R ,2010,41(5) 126 ~ 130.
Ma Chengye,Shen Dechao. Experiment on extrusion parameters of producing glucose syrup with extruded degermed maize
added moderate temperature amylase[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2010,41(5) .
126 ~ 130. (in Chinese)
R KA BRI BT B RO AR PR I IR [T ] AR HLBE 2 4R ,2009,40(11) 1156 ~ 160.
Shen Dechao,Zhang Chunye. Experiment on productive of ethanol for extruded corn grist degermed with enzyme preparation at

low temperature [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2009,40(11) :156 ~ 160. (in Chinese)



