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Optimization of enzymatic processing technology of oat milk
CAO Pan,ZHU Ke-xue” ,PENG Wei,ZHOU Hui-ming

(School of Food Science and Technology , Jiangnan University, Wuxi 214122, China)

Abstract: The processing technology of oat milk treated by a—amylase was studied.The optimum conditions were
obtained by orthogonal array design methods and the results showed as follows ; hydrolysis time 45min, dosage of
a—amylase 6u/(g oat) ,temperature 55°C, the ratio of oat to water 1:8 (w:w).Under such conditions, the soluble
solid content was 17.24g/100mL. The effects of different degree of hydrolysis on the viscosity, color and stability

were also researched,these properties were stable and no longer changed when DE value achieved 50%.
Key words ; oat milk; enzymatic ; soluble solid content; DE value ; quality
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Table 1  Factors and levels in the
a—amylase orthogonal array design
BES
K A TG B it C I 1] D B L
(wg#Ex) (¢) (min) (wiw)
1 6 50 15 1:8
2 8 55 30 1:10
3 10 60 45 1:12

1.2.2.5 B.0 KT IS 09 TR 3000r/min B .0
20min , BI85 7, DU T A M S 9 & 2 F DE {B .
1.2.3  ME I
1.2.3.1  JKEHERFEBEIMAE bR vfE il 2R i wi A - B
0.0.2.0.4 .0.6.0.8 1.0 .1.2mL ¥ )& N 1mg/mL (Y3524
FERR VS, T4 I I Ao L AR B R 2 4B K, Al L R
PRFN 2.0mL, 4351 B F 25mL Fe (@48 H, 25 A DNS
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FEFR KRG TN Smin, BUH JE 7 BV K HI ==
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Fig.1 The effect of a—amylase hydrolysis time

on soluble solid content
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Fig.2 The effect of solid—to—liquid ratio on the soluble solid
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Fig.3 The effect of a—amylase hydrolysis
temperature on soluble solid content
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Fig4 The effect of a—amylase concentration

A Y (2/100mL)

on soluble solid content
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Table 2 Orthogonal array design matrix and experimental results of the solid content and DE value
% 2 iy AL
T A B (A, (B, C (A0), (A0), (AD), p  (ap), "TEIFEPRER DR
1 1 1 1 1 1 1 1 1 1 1 14.48 37.85
2 1 1 1 1 2 2 2 2 2 2 9.99 35.90
3 1 1 1 1 3 3 3 3 3 3 9.19 45.56
4 1 2 2 2 1 1 1 2 2 2 10.83 41.00
5 1 2 2 2 2 2 2 3 3 3 7.7 36.80
6 1 2 2 2 3 3 3 1 1 1 17.24 38.16
7 1 3 3 3 1 1 1 3 3 3 9.05 35.63
8 1 3 3 3 2 2 2 1 1 1 14.13 35.78
9 1 3 3 3 3 3 3 2 2 2 9.38 37.92
10 2 1 2 3 1 2 3 1 2 3 9.83 68.82
11 2 1 2 3 2 3 1 2 3 1 7.27 63.77
12 2 1 2 3 3 1 2 3 1 2 16.1 65.13
13 2 2 3 1 1 2 3 2 3 1 8.53 51.83
14 2 2 3 1 2 3 1 3 1 2 13.47 57.80
15 2 2 3 1 3 1 2 1 2 3 11.43 68.45
16 2 3 1 2 1 2 3 3 1 2 12.39 63.58
17 2 3 1 2 2 3 1 1 2 3 9.11 58.60
18 2 3 1 2 3 1 2 2 3 1 8.43 63.45
19 3 1 3 2 1 3 2 1 3 2 8.01 48.61
20 3 1 3 2 2 1 3 2 1 3 12.09 49.717
21 3 1 3 2 3 2 1 3 2 1 11.25 54.84
22 3 2 1 3 1 3 2 2 1 3 14.77 57.93
23 3 2 1 3 2 1 3 3 2 1 9.72 52.77
24 3 2 1 3 3 2 1 1 3 2 10.07 54.08
25 3 3 2 1 1 3 2 3 2 1 9.97 51.59
26 3 3 2 1 2 1 3 1 3 2 7.51 51.06
27 3 3 2 1 3 2 1 2 1 3 13.54 54.29
k, 11.332 10912 10.906 10.901 10.873 11.071 11.008 11.312 14.246 11.224
k, 10.729 11.529 11.110 10.783 10.110 10.826 11.170 10.537 10.168 10.861
k, 10.770 10.390 10.816 11.147 11.848 10.934 10.653 10.982 8.418 10.746
R 0.603 1.139 0294 0364 1.738 0.245 0517 0.775 5.828 0478
k{ 38.289 52.250 52.191 50.481 50.760 51.679 50.873 51.268 51.143 50.044
k; 62.381 50.980 52.291 50.534 49.139 50.658 51.516 50.651 52.210 50.564
k; 52771 50.211 48.959 52426 53.542 51.104 51.052 51.522 50.088 52.872
R’ 24.092 2.039 3332 1945 4403 1.021 0.643 0.871 2.122 2.868
w3 TR
Table 3 Variance analysis of the solid content and DE value
ETEEEY) DE
TR w2 - F il M P2 - F il N
e THE P gy w00 prm TMETE o (a-oo0s)
A 2.045 2 1.046 5.140 2647.534 2 67.821 5.140 *
B 5.850 2 2.991 5.140 19.102 2 0.489 5.140
AB 1.029 4 0.263 5.140 86.753 4 1.111 5.140
C 13.656 2 6.983 5.140 * 89.226 2 2.286 5.140
AC 1.529 4 0.391 5.140 6.709 4 0.086 5.140
D 160.961 2 82.305 5.140 * 20.267 2 0.519 5.140
AD 3.851 4 0.984 5.140 45177 4 0.579 5.140
R 5.87 6 117.11 6
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TRV T [ 5 74 v T A 2, Rl RE B AR 2 T [, {ELIE
BERL/IN o 3 PR A T i 22 S ) 2HE 2 RO BE 28 B N
R HRAR N, PRI T 36 22 o T ep, B2 in A — 26 33
BRI v JHE 2 R ARG JBE | ke v He 22 T REUE VE o
2,62 FEBIKMFRREXTHEAR I OB A T
A3 KA B B I, e I B Bl (B A .
E2ETHMNE AR DE (BRYHEA I, 25 R LK 6,

312 5512 %08

MIEL 6 AT LU 36223 00 Lo+ B3 DE (BRI R
M/ IS AEE 8/ IR BEAR /s b o [ifi35 DE ELIE T3
KGR AN K DE B3k 50% B, 95 & ARk 358 T
G&. ULWIHEAE I it W T B T KA AE, 1717 29 (20 1) e R e
KB, IX 5 EOEEEE R —3 . TESEs T 2, 2ead
BRI , e IR B O AR %, AN P B ) L, T
AR T AR A (4, AT BB th T SE LB SV e
2.6.3  TEMIKARER L X HE A AT E MR A
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Fig.5 The effect of different hydrolyze level

on the oat milk viscosity
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Fig.6 The effect of different hydrolyze level
on the oat milk color
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Fig.7 The effect of different hydrolyze level
on the oat milk centrifugal sedimentation rate
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