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S1. Comparison of muscle tissues on different parts of fish sample  

 

Figure S1. The three parts of the fish sample, including rostral (R), middle (M) and 

caudal (C) parts for sampling the muscle sample. 

 

Figure S2. A) Representative UV-Vis spectra of solution of extracts from rostral (R), 

middle (M) and caudal (C) part of Scomberomorus niphonius (SN), respectively. B) 

Plot of PCA scores for UV-Vis spectra of three fish parts, that is, rostral (R), middle 

(M) and caudal (C) part of SN, respectively. Six UV-Vis spectra were obtained for 

each part. The initial extract of fish muscle tissue was diluted 80-fold with DI water.   
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S2. Impact of dilution of initial protein extracts on the distinguishment of fishes 

using UV-Vis spectrum   

Figure S3 shows the plot of PCA scores for the UV-Vis spectroscopic results of 

different dilution folds (20, 40, 60, 80, 100) of the initial extracts of the analyzed fish 

species. It can be seen that the points for the the UV-Vis spectroscopic results under 

different dilution folds cluster in very close area, illustrating the distinguishment of 

the analyzed fish species under this data processing mode fails.   

 

Figure S3. A) UV-Vis spectra of extracts from four fish samples of Scomber 

japonicus (SJ), Scomberomorus niphonius (SN), Epinephelus rivulatus (ER) and 

Pampus argenteus (PaA). B) Plot of principle component analysis (PCA) scores for 

the UV-Vis spectra of tissue extracts of the fish species SJ, SN, ER and PA. The 

obtained fish tissue extract was diluted with the fold of 20, 40, 60, 80, and 100, 

respectively. C) Plot of PCA scores of UV-Vis spectra of the four fish species. The 

obtained fish tissue extract was diluted 80-folds with DI water.  
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S3. Comparison of the PCA scores for the UV-Vis spectra of different fish species  

 

Figure S4. A) Plot of principal component analysis (PCA) scores for the UV-Vis 

spectra of fish species of Larimichthys crocea (LC) and Larimichthys polyactis (LP). 

B) Plot of PCA scores for the UV-Vis spectra of fish species of Scomber japonicus 

(SJ) and Scomberomorus niphonius (SN). C) Plot of PCA scores for the UV-Vis 

spectra of fish species of Oncorhynchus mykiss (OM) and Salmo salar (SS). The 

extraction was conducted following the protocol detailed in experimental section 3.2. 

The initial extract of fish muscle sample was diluted 80-fold with deionized (DI) 

water for UV-Vis spectroscopic analysis. Three runs of experiments were performed 

for each fish species. The UV-Vis spectra were collected from experiment run 1, 2 

and 3.  
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S4. Distinguishment of two fish species at different levels  

S4.1. Distinguishment of fish samples belonging to the same class 

Epinephelus rivulatus (ER), Scomber japonicus (SJ), Scomberomorus niphonius 

(SN) and Larimichthys crocea (LP) belonging to the class Actinopteri were analyzed 

as model fishes belonging to the same class. The results shown in Figure S5 

demonstrate that the two fish species belonging to the same class can be well 

distinguished. 

 

Figure S5. A) Plot of principle component analysis (PCA) score for the UV-Vis 

spectra of Scomber japonicus (SJ) and Epinephelus rivulatus (ER); B) Plot of PCA 

scores for the UV-Vis spectra of Scomberomorus niphonius (SN) and Larimichthys 

crocea (LP); C) Plot of PCA scores for the UV-Vis specta of Scomberomorus 

niphonius (SN) and Epinephelus rivulatus (ER); D) Plot of PCA scores for the 

UV-Vis spectra of Scomber japonicus (SJ) and Larimichthys crocea (LP).  
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S4.2. Distinguishment of fish samples belonging to the same order 

Four fish species belonging to the order Perciformes were analyzed to verify the 

assumption in the main text, including Larimichthys crocea (LC), Larimichthys 

polyactis (LP), Epinephelus rivulatus (ER) and Pagrosomus major (PM). As shown in 

Figure S6, two fish species in an identical order can be well distinguished.  

 

Figure S6. A) UV-Vis spectra of extracts from four fishes Larimichthys crocea (LC), 

Larimichthys polyactis (LP), Epinephelus rivulatus (ER) and Pagrosomus major (PM) 

belonging to an identical order. B) Plot of principle component analysis (PCA) scores 

for the UV-Vis spectra of four fish species. C) Plot of PCA scores for the UV-Vis 

spectra of ER and LC. D) Plot of PCA scores for the UV-Vis spectra of ER and PM. E) 

Plot of PCA scores for the UV-Vis spectra of ER and LP. F) Plot of PCA scores for 
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the UV-Vis spectra of LP and PM. G) Plot of PCA scores for the UV-Vis spectra of 

PM and LC. H) PCA score plot of LP and LC.  

S4.3. Distinguishment of fish samples belonging to the same family 

Scomber japonicus (SJ) and Scomberomorus niphonius (SN) belong to the same 

family Scombridae. Culter alburnus (CA) and Pseudaspius leptocephalus (PL) belong 

to the same family Cyprinidae. As shown in Figure S7, randomly chosen two fish 

species from the same family can be distinguished. 

 

Figure S7. A) Plot of principle component analysis (PCA) scores for the UV-Vis 

spectra of Scomber japonicus (SJ) and Scomberomorus niphonius (SN). B) Plot of 

PCA scores for the UV-Vis spectra of Culter alburnus (CA) and Pseudaspius 

leptocephalus (PL).  

S4.4. Distinguishment of fish samples belonging to the same genus 

Larimichthys polyactis (LP) and Larimichthys crocea (LC) belong to the same 

genus Larimichthys. The results shown in Figure 4D show that two fish species from 

the same genus can be distinguished.  
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S5. Genetic test for the blind sample in the present study  

Table S1. PCR reaction system. 

ddH2O 

10X Buffer 

template 

primer F 

primer R 

dNTP 

trans start Taq polymerase 

total volume 

15.3 μL 

2 μL 

1 μL 

0.5 μL 

0.5 μL 

0.5 μL 

0.2 μL 

20 μL 

Table S2. PCR procedure. 

95 °C 5 min  

95 °C 30 s  

10 cycles 

 

61 °C 30 s 

72 °C 30 s 

95 °C 30 s  

58 °C 30 s 32 cycle 

72 °C 30 s  

72 °C 

10 °C 

 

5 min 

 

 

 

Figure S8. Electrophoresis results of polymerase chain reaction (PCR) of (A) 

unknown sample (US) in lane marked with YP 1 A), and sample from fish fillet of 

Larimichthys Procea as positive control in lane marked with YP 2 B). Lane marked 

with M is marker D2000 DNA Ladder (D2000).  
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Figure S9. Sequence alignment results of gene amplification products of the unknown 

sample analyzed in this study.  

 

Figure S10. Sequence alignment results of gene amplification products of sample 

from fish fillet of Larimichthys polyactis analyzed in this study. 
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S6. Information about fish samples used in the present study 

Table S3. Scientific classification of the seafood samples studied in the present work.  

The same classification levels are labeled with the same colors.  

 

  

fish species class order family genus species 

Scomberomorus 

niphonius 

Actinopteri Scombriformes Scombridae Scomberomorus S. niphonius 

Scomber japonicus Actinopteri Scombriformes Scombridae Scomber S. japonicus 

Pampus argenteus Actinopterygii Scombriformes Stromateidae Pampus P. 

argenteus 

Epinephelus retouti Actinopterygii Perciformes Serranidae Epinephelus E. 

rivulatus 

Pagrosomus major Actinopterygii Perciformes Sparidae Pagrus P. major 

Larimichthys crocea Actinopterygii 

 

Perciformes Sciaenidae Larimichthys L. crocea 

Larimichthys polyactis Actinopterygii 

 

Perciformes Sciaenidae Larimichthys L. polyactis 

Culter alburnus Actinopterygii 

 

Cypriniformes Cyprinidae Culter C. alburnus 

Pseudaspius 

leptocephalus 

Actinopterygii 

 

Cypriniformes Cypriniformes Chanodichthys C. 

erythropterus 

Oncorhynchus mykiss Actinopteri Salmoniformes Salmonidae Oncorhynchus O. mykiss 

Salmo salar Actinopteri Salmoniformes Salmonidae Salmo S. salar 

Pennahia argentata Actinopterygii  Perciformes  Sciaenidae Pennahia P. argentata 
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Table S4. Size and weight of fish samples analyzed in the present study. Salmo salar 

(SS) sample was obtained as fillet, and the size and weight of the whole fish samples 

are not available (N/A). Among the analyzed fish samples, SJ, SN, LC, LP, ER, PaA, 

PM, PeA and SS are marine fishes, while OM, CA and PL are freshwater fishes. The 

fishes SN, LC, LP, ER, PaA, OM, CA, PL, PeA and SS are predators, PM and SJ are 

omnivores.  

No. species trader  place of 

purchase 

(probable 

origin) 

purchase 

time 

biological  

replicates 

length/cm weight/g 

1 Scomber 

japonicus (SJ) 

Sucheng 

raw food 

materials (苏呈

食材) 

Suzhou, 

Jiangsu, China 

Aug. 2020 6 29.51.8 486.761.6 

2 Scomberomorus 

niphonius (SN) 

Sucheng 

raw food 

materials (苏呈

食材) 

Suzhou, 

Jiangsu, China 

Aug. 2020 6 44.51.3 628.013.4 

3 Pampus argenteus 

(PaA) 

Yuge first class 

cabin 

(渔哥头等舱) 

Qingdao, 

Shandong, 

China  

Jul. 2020 6 15.50.4 60.72.3 

4 Epinephelus 

rivulatus (ER)  

Yuge first class 

cabin 

(渔哥头等舱) 

Qingdao, 

Shandong 

province 

Jul. 2020 3 42.09.8 703.346.7 

5 Culter alburnus 

(CA) 

Qiandao 

Yuxiang (千岛

鱼香) 

Hangzhou, 

Zhejiang, China 

Aug. 2020 6 26.52.6 108.326.7 

6 Pseudaspius 

leptocephalus 

(PL) 

Qiandao 

yuxiang 

(千岛鱼香) 

Hangzhou, 

Zhejiang, China 

Aug. 2020 6 34.91.8 262.542.5 

7 Larimichthys 

crocea (LC) 

Jinxiansheng 

aquatic 

products 

(金先生海产) 

Ningbo, 

Zhejiang, China 

Aug. 2020 6 26.65.8 317.517.5 

8 Pagrosomus 

major (PM) 

Siji seafood 

store (四季海鲜

店) 

Yantai, 

Shandong, 

China 

Aug. 2020 6 28.42.9 412.567.5 

9 Larimichthys 

polyactis (LP) 

Yuge first class 

cabin 

(渔哥头等舱) 

Qingdao, 

Shandong, 

China 

Aug. 2020 6 17.71.2 67.57.5 

10 Pennahia 

argentata (PeA) 

Shili (Ten Mile) 

Seafood 

(十里海鲜店) 

Zhanjiang, 

Guangdong, 

China 

Dec. 2020 6 17.51.8 55.58.5 

11 Salmo salar (SS) Ftabest 

(Lingang, 

Shanghai) 

(自贸优选) 

Shanghai, China Dec. 2020 3 fillets N/A N/A 

12 Oncorhynchus 

mykiss (OM) 

Yinggui 

Plantation 

business 

(应桂农园商

贸) 

Qingdao, 

Shandong, 

China 

Dec. 2020 3 40.57.5 805.6215.2 

 


