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Table 1 Real test data of milk samples
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4 %% 1(Continued to Table 1)

B4 bR fE(E ZE . Found Hl5E B4 FrfE(E 453 Found H) 7
No. Actual value (mg/kg) Remarks No. Actual value (mg/kg) Remarks
601 0.52 P 207 7.92 iz
624 0.49 0.51 Wit 1 217 7.97 7.56 Withoos fault
665 0.51 tthout fau 829 7.6 tthout 1au
260 1.85 - 724 25. 34 —_
292 1.80 1.82 W.tjhm"f[” N 748 24. 60 25. 31 Wﬁ“"f[” N
368 1.81 tthout tau 749 23.21 tthout fau

2011 AF 7 4 A2 AU AN A K I6C 8 B AR A DY RS M S B A DX B 7 A a3 SRS LA 2B BT AL %

P 4500 m A R B X OIS D, AXAS BEIE B A RCTAE, MERERRE . B AMIE B 45 X4 = 68 A0
IIMTRE ST 8 A X B R A AN S8 3 . AR AR I AR i 2 A A I A0 AT B A0 R AN . AORE b
PR DR S 50 o 3R B K v FL 28 Ay 2 DR SRS 0 0 J9R il PR A ) e

References

1

10
11

12

13

14

15
16

Review Rules of Permitted Conditions for Enterprise Producing Dairy Products (4> 3k % = U4 & 3% 7T & 48 &

g

o
m). 2010, http://www. aqsiq. gov. cn/zwgk/jlgg/ zjgg

Notic for Limited Value of Melamine in Food ({( & ¥ ZE f R EMEA4)), 2011, http://www. moh. gov. cn/
publicfiles/business/htmlfiles/ mohwsjdj /s7891

(GB22388-2008, National Standard of P. R. China( ¥ 4¢ A K, 3t #= AR, 2008

WANG Yi-Yin. YANG Qun. LI Chao-Zhen( E1a#. # B, 28I E). Spectroscopy and Sepctral Analysis (K & F
5 k& 547, 2004, 24(7) . 823~825

WANG Kun-Lin, LIU Ming-Ren( F M, XI{ ). Chinese J. Spec. Lab(iE F% %), 2011, 28(2): 832~835
LI Dong-Feng, WANG Hao-Jing, WANG Xin-Kui(Z R X, EiEi, EO038). Spectroscopy and Spectral Analysis
Chit 5 55 k%5 #) . 2007, 27(11) : 2249~2253

Zhang X F, Zou M Q, Qi X H, Liu F, Zhu X H, Zhao B H. J. Raman Spec., 2010, 41. 1365~1370

Zou M Q, Zhang X F, Qi X H, Ma H L, Dong Y, Liu C W, Guo X, Wang H. Agric. Food Chem. , 2009, 57
6001~6006

Zhang X, Zou M, Qi X, Liu F, Zhang C, Yin F. J. Raman Spec. , (2011) in press.

Tan Zhong-Qun(H 1 #£). China Basic Science (¥ B L #h#F5), 2001, 3:4~10

70U Ming-Qiang, LIU Feng, QI Xiao-Hua, Zhang Xiao-Fang (4B BH 3R, XI| W, F5/MNE, 5k2£55). Chinese Invention
Patent(B % Z A+ #)), 2009, Z1.200910079085. 6

70U Ming-Qiang, ZHANG Xiao-Fang, QI Xiao-Hua(4FMH R, 5K255 ., F5/NE). Chinese Invention Patent (B R &
A& A1), 2008, Z1.200810225085. 8

Chinese Academy of Inspection and Quarantine (H7 [E 4 5 46 5 Bl 2 W 5X Be ). Software Copyright (B A+ ZF VE A,
2011, RN(&425) . 2011SR019640

LIU Feng, ZOU Ming-Qiang, LI Meng, ZHANG Cheng, YIN Feng(X| W, 4R B . 2= §, 5% %2, F* 15). Chinese
Invention Patent (B £ & A %A, 2011, 201110041184. 2

Fessard, V. Godard. T. Huet, S, Mourot A, Poul ] M. Applied Toxicology. ., 1999, 19(6) . 421~430

FAN Xiao-Li. QI Xiao-Hua. ZOU Ming-Qiang. DONG Ying GEBSHT . /N6 48W3R . % 30). Acta Metrologica
Sinica(Suppl. ) G+ FROGEF)), 2010, 31(5A): 1~4



1536 a4 B Ak # 39 %

Development of Portable Raman Spectrometer and
Its Application for Determination of Melamine

LIU Feng', ZOU Ming-Qiang™', ZHANG Xiao-Fang', QI Xiao-Hua',
FAN Xiao-Li"*, DONG Ying®’, ZHU Chao'
'(Chinese Academy of Inspection and Quarantine, Beijing 100123)
?(School of Biological and Enviromental Engineering , Jiangsu University, Zhenjiang 212013)

Abstract A portable Raman spectrometer for melamine analysis was developed. The limit of quanti-
tation was raised to 0. 5 mg/kg by using surface-enhanced Raman scattering (SERS) technique. Using
the relative measurement method, the instability of measurement was effectively improved. Experi-
ments with raw milk, pasteurized milk, yoghourt, milk powder demonstrated that melamine concen-
tration gradient showed good linearity with the spectrometer measured signal. The rapid inspection
spectrometer had a good user interface and functions of analysis such as data collection, storage, clas-
sification, evaluation of the confidence level, RSD analysis. It was especially possible to have a rapid
on-site testing with it’s small size, portable, simple sample preparation requirements, the average
detection time of single sample <2 min and the response time of instrument <30 s. The detection
sensitivity, linear relationship and stability of the spectrometer were also good even though under
extreme environment such as Tibet LLhasa and Naqu area that is an altiplano higher than 4500 m. The
portable Raman spectrometer was also successfully used for the rapid authentication of olive oil and
rapid detection of malachite green in fish farming water and other fields.

Keywords Melamine; Nano radiosensitizing; Surface enhancement; Raman spectrometry
(Received 17 May 2011; accepted 22 June 2011)
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