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Tab. 1 Source and similarity of the mussel samples

i s A7 A R it S A i) AL EE
no. producing area manufacturer collection time similarity
s1 K34 Dalian KEH KA R 2011-08 0.9745
S2 K% Dalian KIEVLREIRE i A PR F 2011-08 0.9635
S3 K% Dalian K% 5 B A A PR D 2011-08 0.965 8
S4 M4 Yantai & B A BRA T 2011-07 0.9825
S5 M4 Yantai & e K7 A RS A # 2011-07 0.9813
S6 M4 Yantai K 58K = A R ] 2011-07 0.963 8
s7 M4 Yantai 5 T B AT B 2011-07 0.876 0
S8 # & Qingdao H ARG A BR A 2011-07 0.958 7
S9 # 1 Qingdao H DT IR A BRA T 2011-07 0.9867
S10 7 & Qingdao T AR B A PR ) 2011-07 0.8741
s11 #H11 Zhoushan W20l A AAT B 2011-07 0.934 4
S12 #H11 Zhoushan WL BRI B dh A PR 2011-07 0.966 0
s13 F+1l1 Zhoushan WO T B A R A 2011-07 09116
S14 JE1] Xiamen JE T A B A PR A 2011-08 0.992 4
S15 JE1] Xiamen JE 1135 A HE B2 5 A PR 2011-0.8 0.990 8
S16 JE1] Xiamen JE T AT SR B 4 T AR A E 2011-08 0.992 4
S17 %11 Haikou T ISR T 5 BRA 7 2011-08 0.988 7
S18 7 I Haikou T B BB AL il A PR 2011-08 0.988 6
S19 #+1L1 Zhoushan R 2011-08 0.9425
S20 FH1l1 Zhoushan €3 2011-08 0.9246
S21 M4 Yantai ke 2011-08 0.8718
S22 K% Dalian o 2011-08 0.9811
S23 K% Dalian B 2011-08 0.976 5
S24 # % Qingdao & 2011-08 0.9326
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Fig. 1 IR spectra of mussel’s ethanol extracts from different regions
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Fig. 2 Result of clustering analysis about IR spectra of mussel’s ethanol extracts
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Infrared fingerprint analysis of ethanol extracts from mussel coupled with
cluster analysis and principal component analysis

WANG Yan!, WANG Bin**, XU Huan-zhi*, ZHENG Bin? YANG Hui-cheng? XU Yin-feng*

(1. School of Food and Pharmacy, Zhejiang Ocean University, Zhoushan 316000, China;
2. Zhejiang Marine Development Research Institute, Zhoushan 316100, China)

Abstract: It was well known that aquatic products collected from different locations might considerably
differ in their types and quantities of nutrient components, therefore, resulting in different quality. It is
generally believed that these differences are essentially caused by various environmental conditions and
habitats where the aquatic products are grown and harvested. Therefore, the quality control of aquatic
products was a major concern for both the health authorities and the public. Hence, a validated method was
essential for a quality assessment point of view. Because of its advantages and popularity, fingerprint anal-
ysis was widely accepted and used in quality control systems of herbal medicines, and some methods have
been proposed for the fingerprint analysis, including infrared spectrum (IR), gas chromatography (GC),
high-pressure liquid chromatography (HPLC) and gas chromatography-mass spectrometry (GC-MS); but
fingerprint technology was rarely used in the quality control of aquatic products at present. For the first
time, a validated infrared spectrum method coupled with cluster analysis, principal component analy-
sis and load factor analysis methods had been developed for the study of the infrared fingerprint of
mussel, and Fourier transform infrared (FTIR) spectrometer was performed on the 24 batches sam-
ples collected from Dalian, Yantai, Qingdao, Zhoushan, Xiamen and Haikou. Similarity analysis re-
sults indicated that similarity of 21 batches samples was higher than 0.9, which accords with the fingerprint
technique criterion. The samples from the same region had the similar characteristic peaks of infrared
spectra and could be clustered together. The normalized spectra was selected to construct principal com-
ponent analysis model in the range of fingerprint region 1 800-800 cm™*, and according to the model, the
first two principal components (PC1 and PC2) accounted for 96% of the variance information in the fin-
gerprint region, and each sample was able to form distinct cluster in the principal component space, then
the identification of mussel from the six regions was basically achieved. Besides, to some extent, the sparse
density of the samples distribution reflected the genetic relationship. The loading factors of the model were
analyzed, and the results indicated that the differences between mussel samples mostly depended on the
contents of unsaturated fatty acids and phosphatides. The contents of unsaturated fatty acids in mussel from
Haikou and Xiamen were highest in all samples, and the contents of phosphatides in mussel from Dalian
and Yantai were highest in all samples. On the whole, FTIR combined with cluster analysis, principal
component analysis and load factor analysis provided an effective way to identify the regions of mussel
rapidly and nondestructively, and could detect the unsaturated fatty acids and phosphatide contents in
mussel from different areas.

Key words: mussel; infrared spectrum; fingerprint; similarity; principal component analysis; load factor
analysis
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