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2
, Table 2 Factorsand levelsof the
133 orthogonal experment
’ 1 2 3 4
L 16 (4 16 A % 5 10 15 20
10 B % 5 10 15 20
' C % 2 4 8 12
A B:CDo, 93 ( D % 5 10 15 20
) , , 3 ,
2 134
o o o SR N N - -
2 22
21
211 1 )
122M B
8 (150 200 , 980 kPa)
(AAS) (cs) ; ,
FAO WHO )
,AAS= Q 46< 1 , : :
AAS > 1, , J
CS= Q 39< 1, CSsS= 1, 1 J ,
212
3 CS: L 16 (44) 4 4
Q 33< 1, )
221
(EAA) 56 4% D S562 3
80 6% 42 6% 26 4% 54 4%, 1 : 50,
(EAA 1) 41% 65% 51 5% 34 3%  43% ! 120 160 , 3
3 140 180
Table3 CSof millet and some cereals 3
70 ,170 190 ,
106 097 Q8L Q8 102 Q098 : 24
202 107 Q78 152 18 Q88 29292
033 049 Q40 Q11 Q38 Q52
+ 065 Q30 Q31 028 024
+ 129 Q5 Q54 Q50 Q55 Q59 .
100 Q8 062 08 Q77 Q71 , ,
126 105 Q76 Q38 Q69 Q81
EAA 10" %mg- g * 32628 20861 1806 5 2287 7 2581 5 2112 8 ' 0
EAA | % 92 79 6582 56 25 6124 69 10 64 88 15%, 1 '
3 AAS CS 17% ' 25
5 (mg- (100g)" ) 223
AASE EAO WHO (mg- (100g)" 1)
cs= (mg- (100" 1)

(mg- (1009)" Y ) )
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kg m |n, ( 2) [9, 11, 15] '
2kg min )
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Fig 1 M oisture content and extrusion degree ’ ’
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Fig 2 Relationship betw een feeding 4
amount and extrusion degree Fig 4 M aize content and extrusion degree
224 4
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Table4 Factorsand levelsof the orthogonal experment
, , 11
1 2 , , 1 2 3 4
Q 4% ( 3) A % 13 15 17 19
59 B kg minn1 12 16 20 24
0.6 c % Q1 Q2 Q4 Q6
w D % 10 20 30 40
o 2.3
&
2.0
1.7 1 1 i 1 2 3
0 01 02 0.3 04 0.5 0.6
AR /3 >
e BTER — e PR —h— 12D ,
3 , , 100g ,
Fig 3 Emulsion and extrusion degree 21 71mg, 8529,
225 4549 28 26g,A  (
) 63 9, 60% ,
5 ( 100g )
Table 5 Changesof nutrients in millet before and after extrusion
[¢] mg 2] g g g A [¢] g
10 4 43 05 377 75 68 Q92 138 12 65 334
Q15 70 76 1 63 61 02 8 57 592 76 55 31 60
- 125 +27.71 - 214 - 14 66 + 7 56 + 4 54 + 63 90 + 28 26
% - 12 64 3 - 567 - 194 821 329 505 846
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24 282%, 175%, 4 3%,
) B2 90%, E 122%,
( 6), 38 9%,
305%,
6 ( 100g )
Table 6 M ain nutritional contents inmillet and the products
g g g o] mg mg B1mg B2 mg E mg
9 30 3 10 a 17 Qo 5 10 187 Q 33 Q 10 3 63
13 32 13 72 Q 65 Q 20 4 79 221 Q 37 Q21 11 19
13 09 12 55 9 70 Q 16 321 201 Q 32 Q 25 8 09
12 91 12 68 Q81 011 3 53 195 Q 26 a 19 8 14
>3 61 > 9 45 >0 48 >0 07 - 189 > Q0 08 - Q07 >0 09 >4 16
% >389 > 305 > 282 > 175 >4 3 > 90 > 122
26
) 8 FAO
WHO , )
( 7) 50 : 2mm
7
FAO WHO mm, 1mm , 3min
Table 7 Comparion of essential anino acid contents
in the productsw ith FAO W HO model
% FAO WHO
Q 52 3 06 20
Q 68 40 29 '
+ Q72 4 22 37 ’ )
Q 57 335 29 , ,
118 6 94 40
OPP
+ 112 6 59 40
Q 62 365 34 , 12
Q17 1 1
3 3
1) 1
25
) 2)
! 3) 1
: 4) :
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Technological Study on Instant Nutr itional Porr idge Processed

W ith Extrusion of M illet Grain

LuJiamming, W uDongtang, Yang Chun, XuLin, Gao Zhongdong
(Institute o Fam P roduct Camp rehensiveU tilization, Shanxi A cadeny of
A gricultural Sciences, Taiyuan 030031, China)

Abstract: Quality of anino acidsw as evaluated by analytical test Extrusion effect was mproved through
ripening by screw extruder, adjustingw ater content of extruded material and feeding rate of extrusion, ap2
plying enulser and addingmaize T he results show protein contained in themain ingredient, millet, meets
standard and is superior to many other cereals such as rice, w heat and maize D ifficulties in millet extru2
sionw ere lved by controlling the abovedn entioned p rocessing conditions, and protein and macro2nolecu2
lar substance of the starch were partly decomposed for better absorption The best ratio of main ingredi2
ents to supplementary ingredientsw asobtained through orthogonal experiment, greatly increasing protein
content and quality of the product and reaching the nutritional level of complete protein At the same time
many other nutritional elements such as vitanins and mineralsw ere alo greatly increased A smany sup2
plementary ingredientsw ere added, the productw as mproved in uniform mixing, w ater absrption, taste
and oontained rich healthZare compositions from supplementary ingredients

Key words milletdorridge extrusion; technology; essential anino acids
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