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ABSTRACT: As a traditional tonic medicine in China, isinglass has become increasingly prosperous in its
consumption market in recent years, and the source range of original fish species has been continuously expanded,
especially the proportion of those which are imported has been continuously increased, it is difficult to distinguish the
authenticity of some commercially available isinglass, and the demand for identification of original fish species has
been increasing. This paper summarized the development and application of morphological identification, optical
analysis and molecular biology identification of original fish species for isinglass, compared the applicability of
different gene sequences and different primers in molecular biology methods, and analyzed the advantages and

disadvantages of the above methods. Traditional morphological identification has the advantage of being fast and
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requiring no testers to have high experimental operation ability, but it relies on the personal experience and

observation means of experts, and has limited identification ability for samples with missing morphological

characteristics such as isinglass fragments; optical analysis cannot be accurate to species; the molecular biology

method based on DNA barcode technology performs comparative analysis on the DNA sequence arrangement order

of a specific region, and the identification result is accurate, but time-consuming. As isinglass is a dry product of

animal tissues, it has the characteristics of less morphological information and longer sample processing time in

species identification, this paper based on the relevant research at home and abroad, reviewed the research methods of

species identification of special animal tissues, which will provide a theoretical basis for how to optimize the

identification technology in the future import trade or market supervision.
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AR (glutamate, Glu) Lk S fZ B2 (proline, Pro). ¥ 2R
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e Z /K. 20 BA Tz AR AR s, BA
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P 43 HE 2 5 78 22 80h 36T A il % =X SN (polymerase
chain reaction, PCR)¥ 311 DNA £JERE24 BRI Py 1)
Wi B B B 2 254 (restriction fragment length polymorphism,
RFLP)!21 | BEHLY 1 DNA Z757E43 1 (random amplified
polymorphic DNA, RAPD)®% | ¥f 4 & %3 ¥ 3 (loop-
mediated isothermal amplification, LAMP)mfzs] . RS
BrP%E, Hrh B3k DNA BT DNA &I
B BREE DNA 250 TE0 PSR . At mioi
& (high performance liquid chromatography, HPLC)P* 141
AN TRV A R S B p 2 . AE BRIk
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Fig.1 Microscopic features about isinglass (x200)"*
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Fig.2 Microscopic features about smooth muscle fiber of
isinglass (x200)"*!
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Fig.3 Infrared absorption spectra of fish bladder glue and terricolous
mammal glue®”
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79 Byt ERE S IEATY B R R, AR A YIS A
BI85 Ak 22 U0 S Xof (] — A it A ] 30 o B £ A% 2
AFIY ARl BRAE S DNA R A= BEff 2 4b, TUULL
STV 2 4k M SOV 2 R B R TFRE 52 400 T Y5 e 1 T B
Mo I, Ak R DNA IEREOT
11 DNA BARY IG1A R . 75 DNA $&I07 M, FEEPEe
ORI RGN &, AL GE R B O AT Sl AL R
BE T B, P AR RN S5 S A B L, R EAT I
i A e X T R A A T WA A R 00 P BB I, (AR
A SRS G, PR T G RGP AN S 7 ) SR TR A T 92 31
BRI E M sl 5 a5 . ANE G A5 (10100 & i 2B
ORI TREGRAE . 2P iR 4 & A A1) & 78 5 550
ZHER . ACTERN TR, Magen #2kkEH L
DNA 2B & A EZ IR, RIS IEARE A L, ARG
PR DNA - SRR & 3T RO i B e, (H20AE
SORE#, 255 HKFE, Magen HiPure Tissue DNAMini Kit
T k27 2 /40 MO 5 (K 2] DNA Heisk $2 GRS e kA ik
FERNAEABOR 5 A AR . BRSO ISR 2 s,
232 AEAREE

DNA FIE 5 4 AR i S A R 2 4R 3] — Bt H AR A,
T 2o FE A SR X #4 2 1 H.(basic local alignment search

tool, BLAST)%§ T. B4 i H ¥ HI R AT Fh 2 %8 o 1N
DNA ZKIEMS R SER F Br i RE s IR B2 9548 5 L AR
SELEFH . R B . AR AR UE R P S X
. B AREa s RSN RGEILER, BT EyF
YR AL FER E A, 2003 4E, HEBERT 252X HUAFE
TAMES A ICE S AL 1117 13320 R COBER
FEol, B 98% MR YRl N AL IS 22 A 0%~2% 2
M), 3X — BF B3 22 75 Rb (] 07 ¥ 92 08 2] 11.3%; [H it
HEBERT 45 th 1] UM —BE K 648 bp (1) CODERA
R B Ry . B 225k KA sh i b, #ESr— s g
PR RTARMEAL G . EMER S E k. BT, a2k
T E E VAN R B2, Bk COBEINL, 168 rRNA
12S rRNA ., ZiffiifaZE b (cytochrome b, Cytb)J&[F . NADH
M5 = 1 (nicotinamide adenine dinucleotide dehydrogenase,
ND1), NADH [t &/if 2 (nicotinamide adenine dinucleotide
dehydrogenase, ND2). ##l[X D-loop. I —#ifRHE 6
(adenosine triphosphatase6, ATPAG6) fll if H = B IR i 8
(adenosine triphosphatase8, ATPA8)ZEHA7 i M4, T4t
X EE R AR DNA SRIEME S EMMAZ, BRI
COI. 16S rRNA #l 12S rRNA JE[H {52 ), COPEHR %
ARG, 1T 2B R SE, B R R
=, NMAETZ, (B BE LS e AR AR B
P15 BL; 12 rRNA #1 16S rRNA H 468 F T [l o4k
R FE R G R 16S rRNA BEELA & AR ST,
XA REHASR, HILPHNAES S5 sE g X N, A
BIREEE SRR, AR —29 K, 128 IRNA EF,
e BRI Rl B B A AT HE:, A TR B o
KHITTH RGNS

R WEN ZU9 TUULT 253510 2) 16S rRNA
R B A B TR Af R R SR A0 Rl S5 . 2015 4F, i) I )
PL 128 RNA BRIP4 Bis i B, st 1l w5 ks |
Wk A3 N ) G P M e Tk, IR R AE PCR R
F R I AR, N 58 UG FT L IK, RRRfE T4
TEVRRR, TERH A AT o0 158 B Oh 68 1 e 5L 45 8 P g
FE . 2014 4F, REHEILL CODER Ny H s i Bt i

*2 BOBBREILHEMRITN

Table 2 Evaluations of partial nucleic acid extraction kits

DNA 2Bl & AR M FE /(ng/pL) Assol A0 Angol 4230

Magen HiPure Tissue DNAMini Kit >100(K#B43) 1.80 2.00~2.30

Magen B2k : 402 DNA $2HG & 1.80 2.00~2.30
JESFfis 41 2/ i 3L [ 41 DNA Padt 2 BGA £ >100(KFHB4) 1.60 <2.00
KA LESh A 21 5E K 2 DNA R BGAF & 1.54 <2.00
RARGN T £ DNA #IGKH & >150 1.60 <2.00
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YRR 10 At BRI T DN E; 2018 4F, S24kI4 ")
AT fa e DNA 3T R fa i DNA BAR T iR R
YA DNA $2BORF G SR . ARSI HICER . R
(I3 AR ] R8RS AR SR RS R AR A T L
5, 4 DNA FICHHE ARG FEY 58 RN
5T T 5%, e DNA S5 e SR A Boxt e
oL 3,
233 3l4kdE

AR F A B MBI s b, R 4 R,
A fir ST IS I B (consortium for the barcode of life , CBOL)
Fleh [ 24 U HEFE Y LCO1490/HCO2198 43 T8 1 Y E A
R SCI s 3 ) H AR At A 5, Bl 2 AR R 4
U, 2018 4F, B2akIE M ITS3/1TS4 B NP 1514
WM AR FEY B, MERYH corsly
DK1-CO1/DK1-CO2. PALUMBI %3 16SAR/16SBR
4%t . a2 514 Fish F/Fish R Al Fish F2/Fish R2 1
AT . B BARY 14 . A, A B TR

R P S E DT, 2015 4, [RlIE SR ] N ket =
FA VR AL £ (cetyl trimethyl ammonium bromide, CTAB)#2
Bk, NEaSA RN 6 AV IVRESE It 8
Fh L BERE T DNA, MRIGH: 128 rRNA JLFE 55, Beit5E A
FRE@R/NEENFEFESIY, 4 PCR R, BRizs5|
¥ Fish-F1/FishD-R1 XK ¥ fa iy aeas s 8l —H
T W B oA S, AR S K B R S R 5 W
Fish-F1/FishX-R2 ¥"}4 /)N % fa fa 67 GBS 75 21 P — HLIE i
B B AR, AIVESR /N fa fa SRR S s |, TRAR k]
DUREHES IR | /N o £ 85 1 TRV o, TS50 00 ok
PS4 S5 1T 43 BB BT &, PCR B AR,
J I 5E U BV AT B R K, RBRS AL S ke, 18 A A
LRI L /Nt A0 I FLR A IR B S L5 A5 B E A,
LCO1490/HCO2198 243 Fl 5| ¥ 1 ITS3/1TS4 5144 454
WSS, AT DK1-CO1/DK1-CO2. 16SAR/16SBR %%
XSRS ROR L 5 1 T, MREALIY 1. 238
FIVEREIE 12 . ORI i BT

*3 B DNA ZMBEEERERR R

Table 3 Comparison of common gene sequences of DNA barcoding for isinglass

DNA B4 P Bk I Pl s P EL
X A FEHEAL AP BRAFUS, SRARRIE b, T,
YRR TE R 2 Hh 4 4 RCHA WV HET ) D
cor LR PR SE N g A R C UL AT ST 5 A L B8 e
B AR PR N R 2843, i mtDNA 2 X N )
> > s ¢ 425 - 2 [43]
12S rRNA TRl RNA T TR A AR B R T R K 2R
165 TRNA P E SRR AR Y AL 80547, B miDNA i & B IR Ao L R Fh ) 2562, B
' FI Pl TRNA 22— SRORSTIE, HERIRUY, Bopk < dE a7
®4 BREFERSIDYBHYRER
Table 4 Comparison of amplification effects of common primers for isinglass identification
ElEZ RIS EIEZAL 5'>3' P I HOR

LCO1490/HCO2198!"™')  CBOL H#Ef5 541 5149

DK 1-CO1/DK1-CO2!7" wEHIRN cors Y

GGTCAACAAATCATAAAGATATTGG/TAAACTT
CAGGGTGACCAAAAAATCA I

CAACTAACCACAAAGACATCGG/CTTCTGGGT

A, IR

AW RRE, ¥

GGCCGAAAAACA S IS 2
16SAR/16SBR"*'%¥) PALUMBI % 4fi8 CGCCTGTTTATTCCA :c? ﬁr/éiléTG/?GGTCTGAAC A%%{gﬂz»iékﬁﬁmﬂ
I LTIt v G
Fish F2/Fish R2!"" (e ST EIEY/ ) TCGACngg%&%@i‘Z@Eﬁ?S ACC? ISAACTTCA %Smﬁzg ;};{;‘m@ﬁ
R W GCATCGATGAAGAACGCAGC/TCCTCCGCTTA RIRES & 2

TTGAATATGC ARt

3 BUTEERARRRIER L

ARy R AR JRURE, A B AR D (0 6 A
Z—, FTHARIEE AR LS, FEAEPEHIESE b
RLOTwSFRLL Y AL ACRRL MR, R AL BRI
BLOmAei, EEM, TP, U, LR, A,

KRERGEE  BECAZ . WR) . BEEA MRS, 7
i bE2ZWIE T2 ARG R N, BANTEAY
U T AR 2 R i RSk RS AW R B LT,
B TG 2 R S e A DT SRk . R, AT oA 2 5 3
i) DNA £IBMHEARE ST ARSI hR#H LR, H
T IX TR, TR AR B A b A T T AR R R LN A
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AR, S a3 R A0 R K B BRI 3599

Tk AR, DNA KIEMH AR BB IR L4 2 i
FE . AR A HLAR PR3 5% R i R S T R s W
55 F0JEE PN 1 Sl ) it JC LR R 2 SR TR AS 1 sl At 4 il
i S HLA R X TR i R i £ S T DA
FBEFEM A EHAH . METSR SR SERTT
AP AFFE < LAR TR LUREL B 1 BUE A T4 8 B, AT
WA B A R FAE AU AR TE SR AR R RS

B — 5w, M ERBFE L E B AR 7 fa i 5%
Ji e Foft 8 5 TR AEAE R A TR 1) ER 433 T 2R b e
15149, W CBOL HEFEAYIE 514 LCO1490 Fl HCO2198
FEA IS R B P R R AN IR, A i RS
5 JiE (FISH-BOL )£ X £ 25 49 il 26 5 4R AIE )08 BB 51 )
FES B N BB . AR o 2 TR N B AR T
LIGIN T B0 RRE, A B A7 A DRRE S 0 1 e K i
FORTERIRAEE . B4 PR IHRE S B 28006 28 5 AR R S
W EEE . 3) COLRRSTFAK BN 648 bp /247, %
AR HCRA R TR DNA Pl X 4518, MET4r B e
JERHRA DI Fh . 4ZRLARIE H AT BB 2 A7 A A sl # HE I
BBERG, N /RFL G 2B R, R AT S0
PR G TUA N B KR N 4 F AR e 8. Bk in)
— R R 2R L, YRS e AE
b, fZRY RN O R SR R R A )2 B
B H—JrmdEs T TR ARSI AT
a2 e 4 SURE S TERE S AL AT DNA $RECE SR R
W2 b o DRI, ST AT 10k 0 fo g 25 D 0 o 568 5 Ty 9 %
T W R AR S A EEE L. T
T 2T 0T T 0 0 R R, PR L MR Y S Ty T
SRIEA e 0 I SR I P M Dy AR R BT L AR,
YRR S E M Ay T AR AR T S W ERUAS  E R, n
LAMPP 2 i1 & 41 W B & B P 14 52 R (recombinase
polymerase amplification, RPA)*8I4E s H R a] 7R 2510 4%
PERRNE, 5% M PCR MILL, AN ZRAR A AR |
TSR, HA TR, P | R iR 0 (H e,
AR R 1 A UL £ i £ i 58 S v i 0 P, ISR
DN PeEEST LAMP ., RPA 8 T0FF Ok, 1Bk, WiE
AT # IR AR 0T G PG I )y 12z, HEsh i vl % sh Xk
I35 & I 2% RN -

4 ZERIE

FY T3 ] B 2% T I AN WO, R T A AR PR
SRS I 5 ST 35 10 o AR A J o o ) DR ME RE 7 OR H
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