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Abstract
discuss the changes of crude protein content in the same oat variety planted in different regions,to provide reference basis for improving the nutri-
tional quality in the oat’s breeding. [ Method | 124 representative oat samples with a broad range of crude protein content were collected to make
spectral scanning by using near-infrared grain quality analyzer. The contents of crude protein in samples were determined using traditional chemi-
cal method (GB/T 5009.5—2010). By the aid of near-infrared calibration software WinISI, the calibration model was established by using partial
least square ( PLS)method. The content of crude protein in 219 oat samples (17 varieties) was determined by using calibration model. The differ-
ences among different regions and different types were analyzed. [ Result] The content of crude protein in 124 oat grain samples was 15.49% -
23.77% ,which had broader distribution range and good representativeness. The calibration model was successfully established with larger coeffi-

[ Objective | To study the feasibility of quantitatively analyzing protein content in oat by using near-infrared spectroscopy ( NIRS) and

cient of determination and smaller standard error. The regression equation had a higher accuracy. Therefore, it was feasible and reliable to deter-
mine the content of crude protein in oat grains by using near-infrared spectroscopy technique. Near-infrared spectroscopy technique can replace
chemical measurement method. [ Conclusion ] Near-infrared spectroscopy technique provides a new method for determining the content of crude
protein in oat grains.
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Table 1 The sources of oat germplasms
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Table 2  The geographical location,altitude and precipitation of 14 oat pilots in 2011
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1 L4 e v B 113°46' 40°22' 1050.3 333.0
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11 DY LR T 91°47' 29°08’ 3 660.0 394.0
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Fig.1 Spectrum after first-order derivative
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Table 3 The comparison of crude protein content in 14 oat pilots in 2011 %
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X FHE2 S o MK 125 W15 Tkl E Wi 12 B WK 13 = #2009 | 11
Region Baiyan Mengyan Jizhangyou Jipin Ningyou Bayou No. 12 Bayou Yan 2009 Baiyan

No.2 833 -1 -1 No. 12 No. 1 No. 1 No. 13 No. 11
1117545 BH 5 B Yanggao County 17.9 17.2 18.0 16.6 18.6 17.4 16.4 18.1 18.1
of Shanxi Province
17545 45 F E Youyu County of 15.5 13.3 13.9 13.5 16.4 13.2 15.0 15.9 14.6
Shanxi Province
17545 KAl Datong County of 18.4 17.1 17.9 18.2 19.0 17.1 18.3 19.8 17.6
Shanxi Province
P52 )1 B Wuchuan County 15.6 12.1 13.7 15.3 14.6 15.8 13.1 17.4 14.8
of Inner Mongolia
B 2 22 8245 11f Wulanchabu 17.6 16.5 18.5 18.2 18.2 17.6 17.0 19.8 17.9
City of Inner Mongolia
b4 KAt £ Zhangbei County 17.3 14.7 17.2 18.1 17.9 16.1 17.0 18.8 17.7
of Hebei Province
HrEEAF & £ Qitai County of Xin- 16.9 13.4 15.4 18.4 14.8 18.2 12.9 19.7 14.6
jiang
T 4 1 v H Huangzhong 13.9 11.8 — — 12.9 12.3 12.2 14.1 14.2
County of Qinghai
H 7 4% % P4 17 Dingsi City of 18.1 18.0 19.3 18.9 18.8 19.6 18.4 21.3 18.1
Gansu Provin ce
T H [ JE 11 Guyuan City of 18.4 16.2 17.5 18.8 17.2 19.3 16.5 21.1 18.4
Ningxia
Pk Shannan City of Ti- 15.6 12.6 14.6 — 12.6 12.6 10.9 14.8 16.2
bet
PR % 0 77 Shigatse City of ~ 18.0 11.5 12.2 — 12.8 10.6 — — 13.7
Tibet
a1 45 5 ¥ E Yanyuan County 11.9 9.7 9.7 7.7 11.0 8.6 8.5 11.4 11.9
of Sichuan Province
ZHH M B R B Shangrila  12.3 — 9.9 18.9 11.1 9.0 13.8 — 10.2

County of Yunnan Province

TR



45 %8 kmEHE REFORLLIE BZHEAGC)ERILEF AP B 13
g3
. WS 5 RIS BUES B g0 Yot 6
Reei Jizhangyan Dingyan Bayan J..‘.j" 001 A\ Jizhangyan Bayan 9642 -4
ceton No.5 No. 1 No.5 R No.3 No. 6
17545 BH = Yanggao County of Shanxi Province 12.7 12.4 14.1 15.4 14.8 13.1 14.7 15.2
11754545 EH Youyu County of Shanxi Province 10.2 10.9 12.5 13.6 14.1 10.3 12.0 13.6
117548 KA Datong County of Shanxi Province 13.9 11.4 14.1 16.1 15.2 13.5 14.5 16.0
M52 )1 H Wuchuan County of Inner Mongolia 11.0 11.6 13.6 13.2 13.3 10.9 13.0 14.1
N5 o 5 22 245 T Wulanchabu City of Inner — 12.8 12.1 13.8 15.1 14.2 12.2 14.2 16.8
Mongolia
WALA kAL Zhangbei County of Hebei Province — 12.2 13.3 12.8 14.0 13.8 12.4 13.7 16.2
HrEy 6 H Qitai County of Xinjiang 11.5 14.1 15.0 16.1 14.5 10.4 13. 17.2
T 4 15 o B Huangzhong County of Qinghai 9.6 12.2 11.5 — 11.9 10.7 11. 10.2
Province
HlE VG Dingxi City of Gansu Province 13.7 — — 15.4 15.8 13.4 — 14.1
T E [E JFT7 Guyuan City of Ningxia 14.0 12.8 14.8 17.4 15.6 13.8 14.1 16.5
VR ILEG T Shannan City of Tibet 11.0 11.5 — — 9.0 11.0 — 11.6
Va3 H 0T Shigatse City of Tibet 8.9 11.7 12.8 — — 8.8 13.2 —
PuJi| 45 £ P B Yanyuan County of Sichuan Prov- 8.1 8.6 7.6 10.7 10.2 8.4 9.4 10.1
ince
Z 548 &M P B Shangrila County of Yunnan — 11.9 10.6 9.3 10.4 12.9 — 10.0 10.6
Province
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Table 4 The comparison of crude protein content in oats in three eco-

logical zones of China in 2011
#E &1 Crude protein content // %

Ecological SEHME gﬁ:@lz&‘l AR ARG R

zone Mean Standard Cv Range
deviation

b 15.16 2.36 0.16 10.2 ~19.8

North China

[iija] 15.33 2.91 0.19 9.6~21.3

Northwest China

PiilE2) 11.32 2.41 0.21 8.4~18.9

Southwest China
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