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Abstract: Germination is an important method to enhance grain seed value. In this research, Jinyan VIl oat was soaked and geminated at
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16°C in the dark, then starches were extracted from raw and germinated oat at different time. Their thermal properties of starches were
characterized by differential scanning calorimetry and thermogravimetric analysis. The results showed that germination had little effect on start
gelatinization temperature, the average temperature was 57.44 °‘C within 144 h germination, but the range of gelatinization temperature
expanded when germinating was beyond 72 h. Moreover, all the gelatinization enthalpies before and after 72 h germination period increased
with time increasing, which suggested that there was an alternating change of the starch structure from disorder to order during germination.
Under nitrogen atmosphere, the decomposition temperature of starch was within 275-363°C and mass loss of starch was 65~73% among the
temperature range. Decomposition activation energy of the raw oat starch was higher than that of soaked and germinated samples. And the
minimum activation energy presented in 144 h sample was 157.75 kJ/mol while the value of raw starch was 219.44 kJ/mol. In addition, reaction
orders of all samples were of the first reaction level.
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Table 1 DSC results of starches isolated from raw, soaked and germinated oat
H o AAEHUCIRE To/'C M EMLIRE Tp/'C #MLALIRE T/'C. Te-To/'C AH/(J/g)
SRR E A 57.55 61.67 73.10 15.56 8.92
BRI 56.93 61. 1 14.38 9.36
K 24h 56.72 61.09 1. 14.53 9.56
&3 48h 57.78 60.88 72.46 14.68 9.64
K ¥ 72h 57.18 71.67 14.50 11.32
&3 96 h 57.86 72.49 14.63 9.27
£ 3¥ 120h 57.92 74.49 16.57 9.68
&3 144h 57.70 75.63 17.93 10.67
TR E 57:44+0.48 73.04+1.56 1531+1.38  9.92+0.77
Jii B AR RERE 0 A =AY BE: 150 “CRL & T-7K 5
22 WEFH NG RLE HEEWEL NE—WE (B2 i a B, i
T 710040 B IEME AR R R B AN B B (1R 2
6r P R b TR, X BERTEURH €O, O, K, Z
T 10025 W, PR, 2-FRIERRIR . BR T BRI SIERK R
£ o4r {0.020 < A, SRFRFEIN B RS A e A . S T
= 3 foors ™ BB R R R SR AL L
2f 10010 fE. =B BOR I Al T R (B 2
1t C T B, AT FAGERKUL, BRI UR
0 0 100 200 300 200 300 o0 700 T 500 CHz R,

0 100 200 300 400 500 600 700
i/ C
2 BRI e MRS B Ak
Fig.2 Typical TG-DTG plot of starch isolated from oat,
monitored at 20°C/min under an atmosphere of flowing dry
nitrogen.
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Fig.4 Ozawa graph of raw oat starch using o = 0.25-0.70 with

0.05 interval and heating rate at 20\30\40\50 ‘C/min
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Table 2 Reaction limits taken from TG plot to obtain Kinetic parameters E and 4 regarding the second step of thermal degradation to

oat starches

SRR E HAoME RBERERE O RKER EEE ERTF

T
A(Cmin)  EEE/C  *HEiEBE/C £/% /kJ/mol)  InA/min”' [
20 281-348 323.05 67.3
) 30 284-359 330.55 69.3
JB M Iy 219.44+14.46 . 8.98
40 286-358 333.29 68.3
50 286-363 338.02 72.5
20 282-347 322.36 67.4
30 286-354 330.09 gy =
QN pl.s 7.6 7.88
40 288 -359 334.76 70.7 ;
50 289-362 337.25 72.5
20 281-345 66.1
30 285-356 70.9
K 24h 193.83+7.66 8.01
40 288-357 71.
50 289-360 72.8
20 280 -347 66.7
30 284-354 ) 71.0
K 48h 183.61+5.95 7.58
40 287:%59 334.01 72.7
50 290-362 337.38 71.4
20 282-343 17.85 65.9
30 286- /307152 70.1
ZF 72h 165.16+3.85 6.89
40 288-357 332.13 72.0
50 291-360 335.07 71.4
400 281-344 319.09 66.3
30 286-352 327.11 71.0
K 3F 96 167.2446.19  6.95
0 290-357 332.72 74.3
5 293-361 336.38 70.1
( 20 280-345 319.10 68.7
y 30 287-353 328.00 68.1
£ % 120h 163.56+7.33 6.81
40 290-358 333.21 71.1
50 291-360 335.89 71.4
20 278-348 320.90 69.1
30 283-355 330.08 70.9
£ % 144h 157.7545.58 6.57
40 287-360 335.37 72.4
50 289-363 338.17 71.4
25 RNABHHE
Ia da —é Texp(—E)dT
AR F A48, BT Coast-Redfern 771 o (d-e)" B% RT
TR KGR 12 T FER ey, 19 =1 B, &0 BIHPILRTES 3|
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Fig.5 Coast-Redfern graph of raw oat starch at =0.25-0.70
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