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Nutritional Quality of Oat Malt as Affected by Malting Methods

LI Li-xia', FANG Kai*, LIJu-xiu*™*, HU Xin-zhong®™
(1. College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China;
2. College of Food Engineering, Shaanxi Normal University, Xi’an 710062, China)

Abstract: In order to find optimal conditions for the malting of naked oats, the effects of steeping temperature (11-19 C),
germination temperature (11-19 ‘C) and germination time (2-6 d) on f-glucan and phytic acid contents and protein
digestibility in vitro of oat malts were studied by one-factor-at-a-time and orthogonal array design methods. f-glucan and
phytic acid contents and protein digestibility in vitro were not substantially affected by steeping temperature. S-glucan
and phytic acid contents decreased with increasing germination temperature and germination time. Protein digestibility in
vitro increased with prolonged germination time but was only minorly affected by germination temperature. The optimal
conditions for the malting of naked oats were determined as follows: the steeping procedure was performed at 14 C and
followed a pattern of steeping for 6 h, relaxation for 10 h, steeping for 4 h, relaxation for 7 h, steeping for 3 h, and relaxation
for 1 h before germination at 15 ‘C for 4 d. Under these conditions, oat malts revealed a 42.8% decrease in phytic acid
content and a 142.1% increase in protein digestibility in vitro. Therefore, the nutritional quality was improved.
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Fig.1 Effect of steeping temperature on phytic acid content (A),
p-glucan content (B) and protein digestibility irn vitro (C)
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Fig2 Effect of germination time on phytic acid content (A), g-glucan
content (B) and protein digestibility in vitro (C)
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Fig.3 Effect of germination temperature on phytic acid content (A),
p-glucan content (B) and protein digestibility in vitro (C)
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Table1 Orthogonal array design matrix and corresponding results for
optimization of malting conditions
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RS me were wimh T ki ges s VPP%
1 1(14) 1(14) 1(84) 1 6.68 1.10 28.02
2 1 2(15)  2(96) 2 4.39 0.51 27.30
3 1 3(16) 3(108) 3 5.62 0.19 34.12
4 2(15) 1 2 3 6.28 0.57 2331
5 2 2 3 1 4.89 0.44 24.37
6 2 3 1 2 6.59 0.57 23.24
7 3(16) 1 3 2 5.97 0.28 27.66
8 3 2 1 3 6.015 0.70 20.84
9 3 3 2 1 5.02 0.27 27.51

K, 3340 3786 3857 33.19
K, 3552 3058 3140 33.91
K, 3400 3448 3295 3582
kn 5,57 631 643 553
kp 5.92 510 523 556
ks 5.67 575 549 5097
R, 0.35 121 120 0.44

Ky 3.61 3.91 474 362
Ky, 3.16 3.31 272 272
Kps 2.51 2.05 182 293
kg 0.60 0.65 0.79 0.60
kg, 0.53 0.55 0.45 0.45
kys 0.42 0.34 0.30 0.49
Ry 0.18 0.31 0.48 0.13

Ko 17889 157.98 144.20 159.80
Ko, 14185 14501 156.25 156.40
Ko 15201  169.76 172.30 156.54
ke 2981 2633 2403 26.63
ke 2364 2417 2604 26.07
s 2533 2829 2872 26.09
R 6.17 412 468 057
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Table2 ANOVN results of phytic acid content, f-glucan content and
protein digestibility in vitro
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