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Abstract: In order to improve the accuracy, operability,and rapidity of the identification of natural and artificial shark fins, a facile
method based on responses to repeated heat and cold treatments and/or tissue structure was establised in this work.. The results of the repeated
heat and cold treatments showed that the'natural shark fins'had obvious characteristics of repeated heat-contraction and cold-expansion, and the
optimum conditions were two cycles of 5-min heat and 30-min cold treatments. To further validate the feasibility of these conditions, the data of
repeated heat and cold treatments on different parts ofithe shark fins and different types of natural shark fins were statistically analyzed. Results
showed that the data had good precision, small-error; good accuracy, and followed a normal distribution, and that the mean values were
representative. Additionally, the artificial shark fins had different characteristics, repeated heat-expansion and cold-contraction. The tissue
morphology results showed that the natural shark fin needle was in the shape of an irregular concentric ring, and that the annular arrangements
were relatively homogeneous, a unique characteristic of annual ring formation in fish. However, the artificial shark fins did not have this
characteristic. Therefore, the difference of microstructure between the natural shark fins and the artificial shark fins was obvious. In general, the
heat-contraction and cold-expansion method and tissue morphology analysis are rapid, easy, and accurate methods to distinguish between natural
and the artificial shark fins.
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Table 1 Sample information of fin products

2k A E %5 EXALEE]
R e 1~15 1~5 A& #; 6~15 8
REHE B s sk 16~39 16~22 A %8; 23~39 A%
-t %53 i 40~53 40~43 £3¥; 44~53 B8
94 R5E 54~70 54~57 A 38; 58~70 B
Tk %% (Prionace glauca) 71~94 T1~74 % 38; 75~94 938
S J-7& A % (Carcharhinus falciformis) 95~108 95~99 4 #8; 99~108 B 44
ERKGES A 7843k ¥ (Sphyrna zygaena) 109~117 109~117 8 %8
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Table 2 Changes in heat-contraction and cold-expansion of fin
needles for different treatment durations
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Table 3 Changes in heat-contraction and cold-expansion of fin
needles for different treatment times
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Z A, TRENZER (p>0.05); FH#. TE#H. F TRFENZER (p>0.05).
W REANTHLZ AR 1 5 R 1AL, 3
*® 4 TEIEML ALK BUR AR 4T

Table 4 Descriptive analysis of heat-contraction and cold-expansion data from different parts of shark fins

. ¥){h ArREE AR
Lok AN#IN HGEAIRE o
Mean/%  Std. Deviation  Std. Error
Sl | 20.15 4.15 1.07
A 2=
war (R31) 15 LTS 17.42 5.80 1.45
Polkg £ 11 15.90 4.80 1.20
TS 15.44 5.08 1.27
Folss % | 21.32 4.44 1.15
sk (F ) 15 AR | 14.12 6.41 1.70
Pl £ 01 12.82 5.18 1.26
T 14.95 5.16 1.38
ol E | 22.48 3.03 0.87
A &
WsE (k) 12 - ES 13.37 3.03 0.87
Folkgs Z 11 19.73 518 1.49
T 20.36 4.89 141
Folss % | 17.54 384 0.96
A fp i 2 14.35 5.43 1.40
RS (HH) 15 PR
Folkgs Z 11 15.64 5.08 131
LT 16.82 5.44 1.40

5 TEIRME &R AT Bk BUR EZS A0

Table 5 Normality tests of heat-contraction and cold-expansion data from different parts of shark fins

K-S 4238 S-W 486

B3 AR
Statistic df Sig. Statistic df Sig.
Hol s 1 0.138 15 0.200(*) 0.961 15 0.712
wor AR T 0.194 16 0.111 0.940 16 0.35
HolgE 0.189 16 0.131 0.911 16 0.122
i3 0.107 16 0.200(*) 0.944 16 0.401
Holss |1 0.139 15 0.200(*) 0.955 15 0.604
sk AAd ] 0.174 14 0.200(%) 0.936 14 0.37
#olkgg 11 0.136 14 0.200(*) 0.958 14 0.688
A JE 1 0.197 14 0.145 0.918 14 0.207
#os 1 0.118 12 0.200(*) 0.979 12 0.978
o AAdjE | 0.13 12 0.200(*) 0.940 12 0.495
Pl 11 0.161 12 0.200(*) 0.965 12 0.851
Y-S 0.112 12 0.200(*) 0.975 12 0.954
Holsg |1 0.145 15 0.200(*) 0.926 15 0.236
Bk oAb 0.153 15 0.200(*) 0.931 15 0.279
Pl 11 0.098 15 0.200 (*) 0.973 15 0.895
A 11 0.126 15 0.200(*) 0.951 15 0.535

MK 6 TR R LIRS, A4 SR ST R iR 1 Hreffex I e EMESR (p>0.05), ¥
iR, SRRMIAE, PIKR A ARIRIIE, JFH T ¥ O A M AN I B . AN [RIRP S A
Pl 1 SRR LR E %R (p>0.05), ¥ PHIRFR S R ANV AR R HEZ2107E 2.0~6.5 22 [,
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PREERAE 0.5~1.7 18], 725 f s (i A e 3 A AERTE 0.1~0.3 ZIa), UG dn & LR LT
AR IIFAEZZ BV, $94E 0.3~0.8 Z 18], r AN, BUEAERTEER, PEERANERNL.
3 6 TR IS BIRATHRE S

Table 6 Descriptive analysis of heat-contraction and cold-expansion data from different types of natural shark fins

B3 MUN AGEAIRE 1A% A E AR
ol E | 17.54 3.84 0.96
A 2=
ks 16 LS 11.41 5.70 1.42
Folgs 11 11.79° 4.79 1.20
TS 12.22 5.12 1.28
Pk E | 19.03 3.14 1.04
A % ] 12.97 5.26 2,57
£FH 9 N *%%
Folkgs Z 11 12.972 2.90 0.97
Ad R ] 11.75 4.49 1.49
eS| 14.63 5.74 1.66
ks 9 AR | 14.49 378 1,09
Pl £ 01 13.44 285 0.82
T 12.96 312 0.90
ol E | 10.19 314 0.87
, A R . 221 61
s 13 AR % | 8.36 06
Pl £ 1] 8.00 2.70 0.75
LT 7.65 2.07 0.58
ol % | 19.48 349 0.93
sau u LTS 19.95 331 0.87
oL 13.232 487 1.30
AR E ] 14.84 5.65 151
Folsg F ] -1.49 0.76 0.24
A 2 ] ‘.47 0.44 0.14
s 10 %3“
POl £ ] -1.01 0.39 0.12
oAb R ] -1.06 0.53 0.17

"7 DEF L PRGNS IKIEZS IR

Table,7 Normality tests of heat-contraction and cold-expansion data from different types of natural shark fins

i P K-S #38 S-W #5235
Statistic df Sig. Statistic df Sig.
Pl 1 0.158 16 0.200* 0.958 16 0.619
;[\ *
Sk % A& 1 0.107 16 0.200 0.983 16 0.983
P 11 0.123 16 0.200* 0.931 16 0.25
g R 11 0.154 16 0.200* 0.951 16 0.499
Pl 1 0.227 9 0.200* 0.909 9 0.312
FET A T 0.126 9 0.200* 0.957 9 0.769
P 11 0.186 9 0.200* 0.951 9 0.704
A 1 0.147 9 0.200* 0.925 9 0.434
ol 1 0.166 12 0.200* 0.93 12 0.382
A L 0.144 12 0.200* 0.945 12 0572
P 11 0.096 12 0.200* 0.959 12 0.776

TR
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LR

AR 0.117 12 0.200* 0.942 12 0.526

Holksi 1 0.145 13 0.200* 0.96 13 0.749

Ztin AP | 0.194 13 0.195 0.94 13 0.461

ol 11 0.194 13 0.193 0.883 13 0.078

ezl 0.114 13 0.200* 0.948 13 0.564

Holksi 1 0.138 14 0.200* 0.941 14 0.425

u A 1 0.11 14 0.200* 0.957 14 0.679

ol 11 0.134 14 0.200* 0.969 14 0.863

AR R 0.159 14 200% 0.967 14 0.838

Pk 1 0.182 10 0.200* 0.922 10 0:374

b wi TR 0.295 10 0.014 0.84 10 0.055

ol 11 0.17 10 0.200* 0.914 10 0.313

0.158 10 200* 0.953 10 0.703

a3

B 1 SHE@BrERRSE
Fig.1 Tissue morphology of different types of shark fins
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