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Effect of germination on nutrition quality of naked oat
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Abstract: Germination is an effective and sustainable processing method in enhancing nutrition quality
of cereals. In order to improve the nutritional value of naked oat, the effect of germination time on oat
quality was investigated in this study. The results showed that germination didn't have effect on protein
content. However, germination could activate endogenous lipase and amylase, which led to the decrease
of lipid content and the changes of the micromorphology. The contents of free amino acids decreased
first and then increased with the extension of germination time. Additionally, germination changed the
amino acid components of the oat, resulting in the decreases of glutamic acid and serine, and the
increases of alanine, methionine and leucine. Gastrointestinal simulation in vitro showed that
germination could change the digestion properties of oat starch, protein and lipid. Compared with the 0-
day germinated oat, the releasing content of reducing sugar declined as 17.95 mg/g lower, the degree of
protein hydrolysis increased as 14.23%, and the releasing content of fatty acid was 29.73 umol/g lower
than the 1-day germinated oat, respectively. Based on the results above, we found that 1-day germinated
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oat had the advancements of lower GI value and lipid digestion and higher protein digestion, and our

study could provide proper methods in promoting the processing and utilization of naked oats.

Keywords: germination; naked oats; nutrition quality; digestion; enzyme activity
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Tab.1 The basic components of germinated naked oats
Hor i K2F0d K2F1d REFH2d KZ3d K2f4d
% 12.54+0.02ab 12.42+0.14b 12.710.08ab 12.660.10ab 12.78+0.19a
NET % 9.2440.60b 9.41+0.08a 8.61=0.15¢ 8.75+0.30¢ 6.98+0.32d
WA G /% 68.35£0.74c 68.45+0.35bc 68.90+0.70b 69.10+0.68b 70.03£0.78a
TER/% 57.29+0.10a 56.39+0.08ab 55.10+0.03b 54.83+0.06b 52.65+0.02¢
TRAY % 1.49£0.01a 1.41£0.01b 1.38+0.05b 1.43£0.03ab 1.40+0.01b
IKE5M% 8.38+0.09a 8.31:£0.02bc 8.40+0.11bc 8.06+0.19¢ 8.81£0.44b
R i (mg g ) 108.54+2.01d 95.93+1.60e 115.37+2.90¢ 180.54+1.13b 304.45+3.89
e B EEEIR /% 0.6120.03b 0.44+0.04a 0.43+0.01a 0.44+0.01a 0.55+0.06b
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Fig.1 Changes of enzyme activity in naked oat during germination
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Fig.2 Changes of microstructure of naked oat during germination
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EFRRMARAR . 28R EGE, ML TEZFo0d, &
ZE 1 d BT 0 AR 1.26% F11.88%., &) K 4 fie
% TG A7 TR R T A R = A v T TR
(GABA), 1M GABA J& — it 55 2 (1) 3 il #ft 26 4% 3
Y, HEABREOPUEADIR, XHUREA W
FgAEER . 1A, R ZFREUS (2 IE 45 W) Bl 17
WA, B98I 0GR R B T FE 2 &R
Wb A A KT L, GABA 9 4= i 0 I I
HJE R ZF A TR AR . 22200 =BT T
HZE . KAFRets b ZRANEAR . IS
ERM AR, RF 4 dEESD 9 R TF 1.04%,
0.11% F1 0.90%. WA . HHiEm M55 @d e
AR TR ZE B k20 . ulia . st
SGEEHAEEEMN, MAFBRERS, EaX
G G L TR B A Y AN, R R
SRR e N SE R, H B s 1 nxd
W7 R SRRV MR T A R AR
25 EBHFEmMEHELFESH

R R—FRA . e AL E YT
L, MCERYIE SRR R RO AN EE
MZ—o AR, R ARESELRTHEA
JT. KA AR 3 K% B SR R TH AR

TR EEMmKAEEY, WEAY
& R A Y, T S T AL R E T
WA T S N WK i, 708 Sy 4 260 W 6 30 T R A .
TCJF WAL IR L 2 2 e S 0 R O A
Pl 3(a) Frion, 28R E/R, MHILTEZ0d, &
ZE 1 d A8 RS RS B TR (2 17.95 mg/g)
MR ZE 2, 3, 4 d3HEZ 0 UM B8 i ) 5 35 34 n
55.75, 63.45 1 139.08 mg/g. WFE A G % 25 %
B KPR T 22 T 45 DE A Bl A IR BE RS i, HL
KU, PR TE D T P 5 55 X6 S A 0 40 R A
%, XU 2 1 d i JFERPRR BRI 322
£ Tk K 2E A K, 2 P PR
53 Tl X 3 o UKL 1) K A P G s T Sy, U
K RS Wi/ HLAZ g ASHDE AR, 3T BB
TH A TE Ry Tl B 25 2 %o U8 3 UKL A T /K i, DT TR
WAk B R T TR FO R AT, e
E e T E RS AR, R RETE £ (G
F 48 0 i X T I A LA LR PN
MALIE R . IRGLAE LF, K 1dW
e HA — e .

KM B HTH AR E K 3(b) B, 4
RWIR, R ZEMEA B TUK R S S 5 BE AR

R2 RETEPREEZSERABNTN

Tab.2 Changes in amino acid composition of naked oat during germination

T IR /%
R2F0d KH1d KH2d KH3d Kif4d
KREAHAMR 5.76+0.01c 5.27+0.06ab 5.16+0.03a 5.23+0.07a 5.35+0.02b
BHER 13.11£0.00d 11.85+0.19¢ 11.66+0.13bc 11.57+0.03b 11.11£0.07a
2R 5.49+0.02d 3.61+0.03a 3.96+0.01c 3.88+0.06¢ 3.71+0.03b
HER 9.65+0.01a 9.88+0.12b 9.67+0.08a 9.66+0.04a 9.55+0.03a
HAER 1.91=0.02a 1.92+0.01a 1.97+0.01b 2.00:£0.00¢ 1.930.00a
KRR 4.28+0.01a 4.46+0.04b 4.47+0.02b 4.71+0.04c 4.47+0.01b
TR 3.52+0.01c 3.10+0.06a 3.20£0.04ab 3.25+0.03b 3.13+0.01a
R 7.53+0.01a 8.16+0.04b 8.29+0.02¢ 8.44+0.02d 8.57+0.00¢
Hli R 15.25+0.28a 16.21=0.44b 16.32+0.11b 15.58+0.16ab 16.36:+0.03b
i R 0.68+£0.01a 0.96+0.01b 1.03+0.00b 1.28+0.21¢ 1.05£0.15b
AR 6.84::0.06a 7.02+0.03b 7.08+0.02b 7.07+0.10b 7.13+0.06b
bE=vivy 0.15+0.00a 0.230.04ab 0.27£0.03b 0.29£0.05b 0.26£0.01b
e 0.12+0.01a 0.11+0.05a 0.14+0.03a 0.13+0.05a 0.14+0.01a
SRR 4.83+0.02a 5.65+0.00d 5.57+0.01b 5.61+0.01c 5.73+0.00e
SEARR 8.36+0.05a 8.78+0.07b 8.77+0.01b 8.79£0.04b 8.78+0.02b
HINER 4.59+0.03a 4.71£0.02b 4.71£0.01b 4.73+0.00b 4.68+0.01b
AR 7.93+0.17a 8.06+0.18a 7.73+0.01a 7.8+0.20a 8.05+0.14a

TE: BEMATE S0 A 3UG ARG FRERR R — D AR A R 4 ) 22 57 2 (p < 0.05)
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Fig.3 Digestive characteristics of germinated naked oats
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