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Table 1 Analysisfor true values of sugar content in samples
( ) ( )
/ 70 20 60 15
/(g-L"D 407 208 50.70 182 3 19 587 57 468
/(g- LY 92 8 789 3L 2 27.3
| % 38 6 342 26 7 24. 8
Table2 Comparison of different data pretreatment methodsfor establishing calibration mode
( ) ( )
R % RMSECV/(g- LY R % RMSECV/(g- LY
90. 57 8 84 92 18 326
92 13 7. 10 93 35 219
95. 65 5 06 96 73 1 65
4 42 99. 34 121

98 93




654 29

113g-L*, )
~ 2001 9
=
o0
3 160] t , 005 ,
'::g )
g 1201 - :
5 ¢ ,
£ 80
B 401
40 , , . e =
40 80 120 160 200 20
<
Ture value/(g-L™") 3 301
>
Fig. 1 Diagram between prediction and true values of § §
sugar content in calibration set of stage | S 20J
v
&
3 ﬁ()W 104
= y ; ; y
% 10 20 30 40
—E 404 Ture value/(g-L™")
§ Fig 4 Diagram between prediction and true values
| o sugar content in test st of stage
£ 20
3
0 v r \
0 20 40 60
Ture value/(g-L™")
Fig. 2 Diagram between prediction and true values of , R 98 93%, RMSECV 442g-
sugar content in calibration set of stage ]I L R 99.34%, RMSECV 121g-
-1,
24 L :
RMSEP 4 07¢g- LY, RM SEP
, (5 o , tBg- L :
RMSEP 407g-L°*', RM SEP 3] ’
200 1 ,
—_’__1 )
20
2 1501
t : :
§ * (RMSEP ), el
£ 1004 * ,
g
& ,
50 —— T —
50 100 150 200

Ture value/(g-L™") ' '
Fig 3 Diagram between prediction and true values
of sugar content in test st of stage



3 655

[1] Blanco M, Villarroya l. Trendsin Analytical Chemistry, 2002, 21(4) : 240.

[2] JoséLlis Moreira, LUcia Santos. Analytica Chimical Acta, 2004, 513: 263.

[ 3] Urbano-Cuadrado M, Luque de Castro M D, PerezJuan P M, et al. Anaytica Chimical Acta, 2004, 527: 81.
[4] Cozzolino D, Kwiatkowski M J, Parker M, et a. Analytica Chimica Acta, 2004, 513: 73.

[5] PENGBangzhu,LONGMing-hua, YUE Tiarrli, et al ( , , , ). Transationsof Chinese Society Agricultura Engi-
neering (CSAE) ( ), 2006, 22(12) : 216.

[6] CHEN Bin, WANG Hao, LIN Song, et a ( s s , ). Transations of Chinese Society Agricultural Engineering
(CAE) ( ), 2005, 21(7) : 99.

[7] GUO Xinrguang, MA Pei-xuan, REN Yi-ping( , , ). GB/ T 15038 —2005. Analytica Methods of Wine and Fruit
Wine( @&/ T 15038 —2005 ). Bdjing: Chinese Sandards Press( : ) , 2005.

[8] LI Da-xi, WU Zhi-yong, XU Duarrjun, et a ( , , , ). Chinese Journa of Analytical Chemistry ( ),

2004, 32(8) : 1070.
[ 9] Fredric M Ham, Ivica Kostanic. Principles of Neurocomputing for Science and Engineering. Beijing: China Machine Press, 2003.

[10] LU Wanrzhen, YUAN Hongfu, XU Guang-tong, et a ( , , , ). Modern Near Infrared Spectroscopy Analyss
Technique( ). Beijing: Chinese Press of Petroleum Chemical Industry( : ), 2000.
[11] Larrechi M, Cdlao M. Trends Ana. Chem. , 2003, 22: 634.
[12] XU Gangtong, LU Wan-zhen, YUAN Hong-fu( , , ). Sectroscopy and Sectral Analyss( ),
2001, 21(4) : 459.
[13] YUAN Cenren( ). Artificia Neura Networks and Applications( ). Bdjing: Tsinghua Universty Press(
: ) , 2003.

Modeling of Sugar Content Based on NIRS During Cider-Making
Fer mentation

PEN GBang-zhu, YUE Tiarli*, YUAN Yahong, GAO Zhen-peng
College of Food Science and Engineering, Northwest A & F University, Yangling 712100, China

Abgtract  The sugar content and the matrix always are being changed during cider-making fermentation. In order to measure
and monitor sugar content accurately and rapidly , it is necessary for the spectrato be sorted. Calibration model s were established
at different fermentation stages based on near infrared spectroscopy with artificial neural network. NIR spectral data were col-
lected in the spectral region of 12 000-4 000 cm™ * for the next analyss. After the different conditionsfor modeling sugar content
were analyzed and discussed, the results indicated that the calibration models developed by the spectral data pretreatment of
straight line subtraction(S.S) in the characteristic absorption spectra rangesof 7 502-6 472 1 cm™* at stage and 6 102-5 446. 2
cm ! at stage were the best for sugar content. The result of comparison of different data pretreatment methods for establishing
calibration model showed that the correlation coefficients of the models (R?) for stage and were 98 93 % and 99. 34 % re-
spectively , and the root mean square errors of cross validation(RMSECV) for stage and were4 42and1 21 g- L 're
spectively. Then the models were tested and the results showed that the root mean square error of prediction (RMSEP) was
407g-L 'andl 13g- L ! respectively. These demonstrated that the models the authors established are very well and can be
applied to quick determination and monitoring of sugar content during cider-making fermentation.
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