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Extraction of Corn Zein & Its Effects on Ethanol Fermentation

ZHAO Hua, ZHANG Ying-hua and TAO Jing
(Tianjin Key Lab of Industrial Microbiology, College of Bioengineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: The corn was steeped in phosphate buffer at 40  for 36 h and then degermed. Then zein was extracted from
corn endosperm. The optimal technical conditions were summed up as follows in zein extraction: addition of 75 % ethanol
solution (ratio of solution and materials as 6:1), then 2 h lixiviation at 60 , then centrifugal separation, and the recovery
rate of zein achieved 67.37%. Steeped corn endosperm and unsoaked corn endosperm were used respectively for zein ex-
traction. The results indicated that steeping was helpful for the extraction. The residual corn endosperm after the extraction
was used for ethanol fermentation, and the ethanol yield of starch achieved 53.40 %, little higher than that of the contrast
group (53.04 %).
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: 60 % 95 %\Vol =
o , o,
2
) ,
[15]
) , f16] [17]
[ Ef ,
[511 i 1
, 95 % Vol 70 %Vol
[18]
(SOD) 17 8] 9] ,
[10] I 67
(zein) ) )
40 %™,
: 2006- 05- 30

(1963-),



31

1
1.1
( 958) :
(AADY):
1.2
: SS230- A,
; :LD- 10,
: KDN- 0813,
1.3
pH 7.8  0.05mol/L
36 h,
60 159 ,
, 3
1.4
100 g 3
; 2
mol/L 40 36 h,
) 6 1(viw)
Vol , 60 2h
) 3
1.5
509 3
;2
1
500 mL
70 , 0.1mL (2
30 min, 121 1h
, 150 u/g , 60
30 5mL
; , 30
37 60 h
2
1.6

16.1

1

) 6.25
103 0
1.6.2
47 92
_ (mg/mL)
(%) = x100
(mg/mL)
(mgmL) * (mL)
mag/m m
(%)= g x100
; (mg/mL)
1.6.3
500 mL
40 1000 mL . 100mL ,
100 mL,
, 20
0,
9 %evol _ Dx0.81144 100 0,
(%) ~ 95 w
D—— 20 , %Vol,
0.81144—95%Vol (20 )
W— g
1.6.4 6]
H7.8 005
P . 1.655
o) = (%)
(%) (S x100
75 %
2.1
211
(1 1 60% 95 %
, 75 %Vol
.13 89.49 %, 37.17 %
/mL), 5%
60 62 , 95 %Vol
1h ,
2 mL 75 %Vol ,
12h
2.1.2
(
2) 2
.30 60 .60 ,



30 2006 9 147 )- LIQUOR- MAKING SCIENCE & TECHNOLOGY 2006 No.9(Tol.147)
= 160 100 28 21 61
o
~ 0 S ! ;
o 120 [a O
o 60 M ’
W 80 o 61, 65.75 %
B 40
2 2.1.4
40 20
0 s 0
55 65 75 85 95100 :
ZERE (%Vol) 4
. :%7, 280 100 g 2
e 80 B
144.52 mg, 36.80 %; m 240 1% X«
o Bl O
, W 60 M
60 & 200 ——mEEEAR §
’ L —— iR 140
, 60 160 ——BEEAAR
20
120 0
B 160 1008 & 00.511.52 253354 45
& s SR BT (h)
B 80 X 4t
T 120} =l O 4
it
g 60 &
% o 4 : ,
sor ._.,_,_.x/rr‘\‘—‘ 4 , 1lh
—~— BREALE
——Fll % 20 , 1 2h ,2h
—~— BEEOAR
40 0 2h
25 30 35 40 45 50 55 60 65 70 75
#E(C) , 1h , 2h
) 75 %\Vol
,1h 2h
2.13 , ,
2 h, 263.85 mg,
67.19 % , ,
1 1 h
) 3 2.15
100 & 2
= # 300 3 ; 3
< 5 80 & x
i} El 5
(ru M 1
ﬁ T 200 60 5
b it ) ,
g b4 ——BREATR 40 &
& & 100 e B B o '
20 = , 67.37 %;
0 L v | 80.42 %; 85.13 % ,
02468 1012141618
WE L ,
3 , 1
3 , 2.2
21 61

2.1



88

E" 300 1005 @
i 2 ¥
" 50 80 E f&
aO 200
B 160 g
& g5t ot
i ——EEEABE | o
100} —h—- HEEATR 3
T
50 ——sEEE {20 31
0 : . n 0
0 1 2 3 4
HRKRE W)
5
1

®1 BANIRERESRDEOE

gy EREORR RWEONGE BRE g

(mg) %) %)
BN EX 1934.6+5.3 82.23+2.09 62. 16+1. 52

R 1877.04+20.4 86.58+2.33 66.75+1.20
KA EE 1647.1+30.1 85.74+2.13 62.45+1.61
3.3
1 y )
459 % , [l
[18] ,
: [2]
2.3 [3]
[4]
, 2
5
*2 PRBREXSREOMNBEREMAER Bl
\ [kl R TR HER
gl ® ® ]
O O® 43, 29+40. 21 53.04+0. 23
REE TS 42.98+0.16  53.47-0.20 [7]
EREAESERNEI  42.89%0.31 53. 4040. 27
(8]
2
, [9]

40 36h
: 6:1 75 %Vol ,
60 2h , ,
67.37 % 3 ,
85.13 %
53.40 %, 53.04 %,

Seungdo Kim, Bruce E Dale. Environmental aspects of ethanol
derived from no-tilled corn grain: nonrenewable energy
consumption and greenhouse gas emissions [J]. Biomass
and Bioenergy, 2005, 28(5): 475- 489.
Robert K. Niven. Ethanol in gasoline: environmental impacts
and sustainability review article [J]. Renewable and Sustainable
Energy Reviews, 2005, 9(6): 535- 555.
Haroon S, Kheshgi, Roger C Prince. Sequestration of fermenta-
tion CO, from ethanol production [J]. Energy, 2005, 30(10):
1865- 1871.
Ellen Burnes, Dennis Wichelns, John W Hagen. Economic and
policy implications of public support for ethanol production in
California's San Joaquin Valley [J]. Energy Policy, 2005, 33(9):
1155- 1167.
Leland C Dickey. Corn coproduct cuts ethanol production costs
[J]. Agricultural Research, 2002, 4: 20- 21.
91 , 2005, (6): 54- 57.
[J].
, 2005, 21(6): 176- 179.

Rishi Shukla, Munir Cheryan, Richard E DeVor. Solvent
extraction of zein from dry-milled corn [J]. Cereal Chem,
2000, 77(6): 724- 730.
Mila P Hojilla Evangelista, Lawrence A Johson. Optimizing
extraction of zein and glutelin-rich fraction during sequential
extraction processing of corn [J]. Cereal Chem, 2003,

( 36 )



36 2006 9 ( 147 )- LIQUOR- MAKING SCIENCE & TECHNOLOGY 2006 No.9(Tol.147)
;i\i 8.5 r % 5.6 r
g g L 5.4 /__‘___/——o
® e B W ASh 52 F —o— B0 #48h
§ 7.5 r —n— B.0#96h 5 F —=— B0 #96h
| . ) . 4.8 | v"’*—/—‘
—& * — 4.6
6.5 L L . . 4 4.4 L L : t
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4
REWE (g/ol) FEHR P (g/nl)
6 L.B.
8 LB. pH
o 4.8
A a1l ,2005.
a6 b —eo— B.L\48h [2] J. Conrada, D. Dinchevb, I. Klaibera,etc. Anovel furostanol
—a— B.[3%96h saponin from Tribulus terrestris of Bulgarian origin[J].
451 Fitoterapia, 2004,75:117- 122.
4.4 a [3] E.De Combarieu, N.Fuzzati, M.Lovati,etc. Furostanol saponins
4.3 from Tribulus terrestris [J]. Fitoterapia, 2003,74:583- 591.
4.2 L . [4] Maija Saxelin, Soile Tynkkynen, Tiina Mattila-Sandholm, etc.
0 0.1 0.2 ;;m§(g/ol;:) Probiotic and other functional microbes: from markets to
mechanisms [J].Current Opinion in Biotechnology, 2005,
16(2): 204- 211.
7 LA pH . . N
[5] Sanders M E, Kleanhammer T R. Invited review: the scientific
3 basic of Lactobacillus acidophilus NCFM functionality as a
probiotic [J]. Journal of Dairy Science 2001, 84 (2):319- 331.
[6] Pei-Ren Lo, Roch-Chuiyu, Cheng-Chun Cho,etc.Antimutagenic
0.111 g/mL; activity of several probiotic bifidobacteria against Benzol[a]
pH ; L.B. pyrene [J]. Journal of Bioscience and Bioengineering,
pH , , , pH 2002, 94 (2):148- 153.
[7] Erika Isolauri, Seppo Salminen, Arthur C. Ouwehand.probiotics
[J]- Best Practice & Research Clinical Gastroenterology, 2004,
18(2):299- 313.
[1] 2005 ( )IM].
P2 R (P T Y2 I 19 N 10 I 15 NS YR I 1% N (2 I 1% N (2 T IO (7 1 % IO (P T ¥ IO (VT 2 IO 0 T 0 IO (O IO YR IO (D I V2 IO 0 I (P IO ) IS YR IO 0 ISR 12 TG % I TR TG VD IBK 1 TG IS 1 G B ISR 1 G K 1 R ISR C IS T K © I K IS O K T K (0
( 33 )
80(9): 481- 484. , 2003, (6): 50- 52.
[10] F Feng DJ Myers, MP Hojilla-Evangelista, KA Miller, LA [16] , , .
Johnson, SK Singh. Quality of corn oil obtained by sequential [J]. , 1997, 22(4): 50- 52.
extraction processing [J]. Cereal Chem, 2002, 79(8): 707- 709. [17] . [J].
[11] Vijay Singh, David B Johnston, Robert A Moreau, Kevin B , 2004, 21(4): 336- 338.
Hicks, Bruce S Dien, R J Bothast. Pretreatment of wet-milled [18] Chen, L-F, Hoff, J E. Grain extraction milling. U.S. patent
corn fiber to improve recovery of corn fiber oil and 4,716,218.
phytosterols [J]. Cereal Chem, 2003, 80(9): 118- 122. [19] L C Dickey, M F Dallmer, E R Radewonuk, N Parris, Kurantz,
[12] , . [J] and J C. Zein batch extraction from dry-milled corn: cereal
, 2004, (9): 21- 23. disintegration by dissolving fluid shear [J]. Cereal Chem,
[13] . . [J]. 1998, 75(4): 443- 448.
, 1997, (3): 1-5. [20] Dickey, L C, Dallmer, M F, Radewonuk, E R, Parris, N,
[14] , . [J]- Kurantz, M, and Craig, J C. Hydrocyclone separation
, 1998, 13(6): 28- 31. of dry-milled corn [J]. Cereal Chem, 1997, 74(3): 676- 680.
[15] , , , [J1. [21] [M]. : ,1999.



