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Abstract

Pure milks, such as Yili, Xinxiwang, Meilijian , Mengniu and Guangming, were selected and detected
by an electronic tongue. The results of one-way analysis of variance showed that brands had a very
obvious effect on sensors signals of pure milks. Sensors array was optimized by removing sensors variable
of small F and R>. Principal component analysis( PCA) was applied to original data and optimized data
(without BA sensor; without BA, BB sensors; without BA, BB, HA sensors; without BA, BB, HA, GA
sensors ). Results indicated that the optimized data without BA, BB, HA , GA sensors was more effective
than the other data in distinguishing the brands of pure milks. Stepwise discriminant analysis was used to
recognize ,the identification rates of all data in the calibration sets were 100% . In the prediction sets,the
identification rates of optimized data without BA, BB, HA, GA sensors and without BA sensor were both
90% ,but the optimized data without BA, BB, HA , GA sensors only included three sensors variables and
showed the best identification effects on the brands of pure milks. One-way analysis of variance could
optimize the sensors array of electronic tongue by removing unremarkable sensor signals and improve the
recognition performance of electronic tongue.

Key words Pure milk, Electronic tongue, One-way analysis of variance, Principal component

analysis, Stepwise discriminant analysis
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Tab.1 Detection threshold of ASTREE sensors array mol/L
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b Caffeine 10°° 10-* 10~* 10°° 104 104 104
fif MSG 10°° 10 ~* 10-* 10°° 10-* 104 10~*
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Fig. 1 Response signal of sensors for pure milk
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Tab.2 Simple statistics of response signals of sensors

e i
¥
77 BA BB CA GA HA JB
FE B A 120 120 120 120 120 120 120
% KA/ mV 3265.03 1 080. 66 1274.56 3 606. 59 1773.85 1235.35 3895.21
% /IME/mV 3 036. 66 912. 10 907. 37 3412.85 1 535.42 1122.47 3689.58
S/ mV 3138.86 1015.38 1015.36 3501.08 1641.19 1170. 62 3779.51
PR 2/ mV 70.01(2.23% ) 37.06(3.65% ) 77.31(7.61% ) 58.12(1.66% ) 50.26(3.06% ) 30.60(2.61% ) 60.34(1.60% )
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Tab.3 Results of one-way analysis of variance for seven sensors

fes
SH
77 BA BB CA GA HA JB
F i 422.43 7.38 32.78 378. 00 65.37 38.72 311.87
YLE BB R? 0.9363 0.204 3 0.5328 0.9293 0.694 6 0.5739 0.9156
BEKE P <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.0001 <0.000 1
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Fig.2 Principal component analysis (PCA) score plot
of pure milk in various brands
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Tab.4 Discriminating results of the original

data in the prediction set

ReAR KEA YU 45 R AR AR
a i BOE R A EmifE St bl ME/% /%
A 8 8 0 0 0 0 100
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Tab.5 Discriminating results of the optimized data

without BA sensor in the prediction set
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Tab.6 Discriminating results of the optimized data

without BA ,BB sensors in the prediction set
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Tab.7 Discriminating results of the optimized data

without BA,BB,HA sensors in the prediction set
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Tab.8 Discriminating results of the optimized data

without BA,BB,HA,GA sensors in the prediction set

FEA FEAR YU 25 5 AR BRIR
MR BE R HAE w32 i AR/ % HIE/ %
B F 8 8 0 0 0 0 100
waE 8 0 8 0 0 0 100
ETWME 8 0 0 8 0 0 100 90
ELE 8§ 0 0 0 4 4 50
561 8 0 0 0 0o 8 100
3 &

(1) BTy 22 70 B WD, 4 28 005 il et X 4% 4>
22 S g W) L A5 5 B AT A 2 35 52 W, T OR A R A U
T WL A T LA 2 4 A= Wl i F (LA DR E 2R
R B/ A2 S5 Yok 0 A 7% 5t it 1 X B L
e IRR LM R BB F A R AR BN
2 I A8 R AL AL SR [ 51

(2) F o A& R LW A 2 A F e 2t
7 2 TTBK AR Bl S0 B3k A A 7 % 38 i i, 231
P BA BB HA  GA &5 B4 i AT 2 4> F i R
7 2 5THk R IR ] T 99.83% , B X 5 A4~ dh i 4l 2
Wy R B AR X 70 fiE

A HA YIS AR SRR v . X

' o R B (3) 330 5 43 B 32 W1, 7 A7 0400 2 TE 4 4 A
G R RA mAE S 2 R MR/ % B/ % . . . s
oy s o T fRIR R 2 A 100% , B 15 I 4 RE A 5 % BA (BB,

R B AL Jol B8 A B i 3
wam s 0 s o o o 100 HA GA fE IR B 3 ME RS A Bk ik 5 5
Ewig 8 0 0 6 2 0 s N SIBE BA & IRASEE A 6 A 15 8 g A8 5 AR [ A9 531
A8 00 0 4 4 50 #(90% ) , 5Bk BA BB HA GA & 325 B4 X) 4l 4
W8 0 0 0 0 8 100 W5 it LA B A TR AR o
s £ X W

1 Ciosek P, Wroeblewski W. Miniaturized electronic tongue with an integrated reference microelectrode for the recognition of

milk samples[ J]. Talanta,2008,76(3) :548 ~ 556.

2 Ciosek P,Brzozka Z,Wroblewski W. Electronic tongue for flow — through analysis of beverages[ J]. Sensors and Actuators B,

2006,118(1 ~2) 454 ~ 460.

(TE#5 158 ;W)



158

gk Bl ¥ #Ht 2010 4

13

15

16

17
18
18

20
21

Shen Dechao, Wang Zhihua, Yin Yanghao. Effect of main parameters of extrusion system for extrusion cooking of degermed
maize as beer adjunct on saccharifying[ J]. Transactions of the CSAE, 2006,22(12) :234 ~237. (in Chinese)

G, A, S B AR A R A M R AL IR B S [T ] ROl LA 44,2007 ,38 (1) 1100 ~ 103.

Shen Dechao, Li Yang, Wu Bo. Study on saccharification experiment for extrusion cooked barley used as beer adjunct[J].
Transactions of the Chinese Society for Agricultural Machinery, 2007,38(1) :100 ~103. (in Chinese)

LG, AR, BRARF . B N SR K M R AL AR IR P (T ). RIS ,2009,31(1) 1182 ~ 184.

Ji Weiguang,Shen Dechao, Qian Dongping. Experimental saccharification process studies on extrusion enzyme rice used as
beer adjunct[ J]. Journal of Agricultural Mechanization Research,2009,31(1) :182 ~184. (in Chinese)

B 5, A 2R . % i 8 KA MU AR R B ST [T ] AR AL AR ML R 24 %441 ,2009,40 (1) ¢ 112 ~ 114,

Duan Tiyong,Shen Dechao. Study on extrusion rice added enzyme preparation as beer adjuncts[ J]. Journal of Northeast
Agricultural University, 2009,40(1) . 112 ~114. (in Chinese)

B, AR, Eh ol AR N DR B K R A P RO [T ] RO LA 4 ,2010,41(8) 1140 ~ 145,
Shen Dechao, Xi Kewei, Ma Chengye. Saccharifying experiment of degermed corn with added enzyme extruded at low
temperature for production of corn syrup[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2010,41(8) :
140 ~ 145. (in Chinese)

o W BREE I 20 (M) bt s b R Tl i, 2001014 ~ 22,

FRALE. BB AR P ) 5 22 1 YA R e R [T]. MUl AL 42,2005 (12) :36 ~37.

A TORBYE AL BB AT S [ D ] /R 3 AR AL AR Ml R AR 2 e ,2004.

Meng Shuang. The test study on extruded rice[ D]. Harbin: Northeast Agricultural University,2004. (in Chinese)

TR A AR 5 e 0 [FUH BT [ M e R 3 SR VU 2 SR A, 1988 :359 ~ 368.

X JE N, £ IR A% 2/ A MU e AR [T ] ROl LA 4 ,2008,39(3) 171 ~ 74,

Shen Dechao,Liu Niya, Wang Guoqing. Saccharification experiment for extrusion cooked wheat used as beer adjunct[J].

Transactions of the Chinese Society for Agricultural Machinery, 2008,39(3) :71 ~74. (in Chinese)

(L#EE 142 ,0)

3

Winquist F,Holmin S, Krantz — Rulcker C,et al. A hybrid electronic tongue[ J]. Analytica Chimica Acta,2000,406(2) .
147 ~157.

Winquist F,Bjorklund R,Krantz — Rulcker C,et al. An electronic tongue in the dairy industry[ J]. Sensors and Actuators B,
2005111 ~ 112,299 ~304.

Mottram T,Rudnitskaya A,Legin A, et al. Evaluation of a novel chemical sensor system to detect clinical mastitis in bovine
milk[ J]. Biosensors and Bioelectronics,2007 ,22(11) ;2 689 ~2 693.

KR XIS, I, FE TR 5 R B AR AR B R O [ ] TR 244 B AR AL, 2007 ,37(2) <187 ~ 190.

Zhang Yinghua, Liu Xianxing, Wang Juan. A method of discriminatory analysis for multi-sensors data based on coefficient
variation[ J]. Journal of Henan University ; Natural Science,2007,37(2) :187 ~190. (in Chinese)

TEE, ER, KO, % JpHF R0 B T S A ik (] R AL AA 4R ,2007,38(7) - 103 ~ 106.

Yu Huichun, Wang Jun, Zhang Hongmei, et al. Measurement of the Longjing tea quality by using an electronic nose[J].
Transactions of the Chinese Society for Agricultural Machinery, 2007,38(7) :103 ~106. (in Chinese)

BEDS, T A INF . TCER AT A P OB g TR i (] ROk LA 4 ,2010,41(3) 1149 ~ 152,

Yin Yong, Yu Huichun, Sun Xiuli. Storage quality analysis of milk in non-encapsulation condition based on electronic nose

[J]. Transactions of the Chinese Society for Agricultural Machinery, 2010,41(3) :149 ~152. (in Chinese)



