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Tiide Jiik: ARAE AR AR FIZH 128 rRNA RS 7 5 E R R 51, EATPCRY™ 1Y, dSr s Ak
ORI 24 R G B SRS R WY WRe AR LI S T B B SR I R AT R e A
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Establishment of PCR Method for Detection of Fish-Derived Ingredients in Fish and Fish Products
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Abstract: Objective: To establish a rapid, specific and sensitive polymerase chain reaction (PCR) method for the detection
of fish-derived ingredients. Methods: A set of primers was used to selectively amplify a short DNA fragment of the fish
mitochondrial 12S rRNA gene. The specificity was evaluated by analyzing 24 kinds of fish as well as meat, poultry
and shrimp, commonly added in fish products. The sensitivity was evaluated by amplifying DNA extracted from grass
carp mixed with meat from other animal species. Results: The method established could specifically detect fish-derived
ingredients with a sensitivity of 0.5%. Conclusion: This PCR method is a rapid, sensitive and specific method for preliminary
screening of fish-derived ingredients in foods, and is of important significance to safeguard the interests of consumers and
standardize the market order.
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PAEL T ik e MUK R . IR E Z EEANE W AR b &
i G RBARAT A, (72 H A RS DI bR 4 A BE3H 2 SE PR
oK, R EE S bR AETR A 2 o RSB
MIBLA 735 RECAT LLAy NS Bl SABE M a2y, ik
SVEY AN RN itk iR R T AR
R I X 1 C B K~ 3P S R Tt L SR CIUE ST
WEFE SRR LA, R BRI BB P eI HL 3R e 1
U, AR AR TN 53 2006 K A 4R 5 B D, Gt
FOTEEET HURPUAR e s N, B RS & 81
By AJ DUSIE I v R A, (R B A T S R A
Gy A6 N T o 32 A5 T R i B A R 0 P RIS
MEA . BOKWEY . AIRSL G S/ KER
SHEH], AR R A A A BRI . PG B
A ATRD A AR AT 1) P X R HR PR A L) 1) R4y 1R AT R
W, AR SEZLA 5 43 B R 77 B4 AN [F] B 45 A 2 o
ANREEEAR, TAERK, MHGEA R, @il
s& HEl N ST Z 5 Bk A . A R ) R A
FEMF e 5T IR SR R TR DR o W) i SR R AN [ 17 A
FEZE S, I ORI E T 85T RE S S A 2K
B B L o (B H T A B L) o 2R B AR A
SWHT . TR EZ, FEZ AN RBER. 55 H
BB R Bhah, Z 5k S FE S AT AR EE DL KR
TR EER B wm,  BRA T 3 4 AR AE AR 1 it 58 12 ol 43
KRR . DNAKTIR 435 AE W 5 07 1 2 LA 1 ol
a8 T 383 A% 15 5 1) 22 S A D R o 6 ) PR ARG U8 R, LA e
SR RBUE R AZHSEE GRS s AT
EAR, DNARARFRE S, BN T fEra —Em
i, AHZAREN 2 KA M8E XM (polymerase chain
reaction, PCR) ZFJ7VAMER, Hifa | filifa . fif o %5
L) R E 2R R R R 50% LA HE T A
dn FRTAE 72, EH AR 9 RS WU A7 4 7 VEAS e R 23K .
ARSI T LR 22 o £ 2 22 B AR £ SR B ) 1) B R AR Sk TR
FEA, BRI RS R AL S 0 A1 B R 1 g
MR e S W, B A T R ) A 1 B PCR
R 72, i S ] 4B AR TR B AR DR

1 MWE5HE

1.1 ARG

WK M AIE B M (Channa argus) . 5 i fi
(Pelteobagrus fulvidraco) . .t (Ctenopharyngodon
idellus) . fllf8 (Carassius auratus) . fff
(Cyprinus carpio) . &t (Silurus asotus) .
Wl (Takifugu obscurus)  BELyb i (Pangasius
larnaudii) €4 (Hypophthalmichthys molitrix) -
fiff 4 (Aristichthys nobilis) « %Ik (Oreochromis

niloticus) , WK AYEEAM (Salmo salar) | iEf

==
H

Or

(Gadus morhua) . #Ef1 (Pampus argenteus) -
fti (Scomber japonicus) . % F A (Psetta maxima) -
/N (Larimichthys polyactis) « #f8 (Lateolabrax
fiz i (Lophius litulon) . &k
(Thunnus thynnus) AP (Epinephelus akaara) - %

japonicus) -

i (Anguilla japonica) « ifa (Trichiurus lepturus) -
il (Pseudopleuronectes yokohamae) ISR, 2
WL FERL AL B3, BRI E R R S
. k. Al mEESk . SRR, R R R
S I e T

High Pure PCR Template Preparation Kit %t
Roche/A]; 10X Reaction Buffer. BioReady r7ag. dNTP
BUME HEARGR AR BRI ohE EHZ5E
H k2254 R A s DL500 DNA Marker. 6 X Loading
Buffer — FAMILHE (KiE) ARAA: PCRIIVE K
A TAYAR A .
1.2 &5 E&

1-14md E ol fE[ESigmaAn; Life Express
Thermal Cycler PCR{X. GE-100%E/i kAL A/ H
AAGBRAT]; Biophotometer D30 FREE (Ml EX  fH[H
EppendorfA@; JS-680B4x H Eh B B LifgH G
BHEA R AW . HH-6KCF IR KB F M E g
ARAF] .
13 Uik
1.3.1 DNA#ZH

2 [l High Pure PCR Template Preparation Kiti® 7] &1 [
VR A ADNA . KR UL UDNA B T —20 CI&
17, FJE4PCRY MMM .
132 DNAJTEMRE S 20 )i e

FARZIR EE I SR HEHTDNAZEFE (g Aoso
Ao il Azzo u ) ST R FEPY . AL FIDNA Ay 0/
Ay LIETELS: WAH KT 1.8% NRNAIG H:, DNAK
eSS MR WD FLIHBRNEAR., M™%
56 v fir F B (DN A5 &R BEAE25.1~77.2 ng/uLZ [,
Ao vd Arso o FE 1.6~ 1.8 2 [H] o
133 59t

fEGenBank H 75 4 3K [ 7 & my HH I i) 2ok A
FEH A, I DNAMANK AT 7 51 [F) P b 23
B, LANC-010288.1 8% 541, ik £ R Y54 80 i B 20
FPrimer Premier 5.0% 1514, F it & A5
W EBRFA NS4 . FE5% LSRRG,
B R ROSEH WE A ORI ORIk 4 2 IR e 51 4T
Ee, AN DR AARE R B — X 514, R
BLASTYGE 51 MR 7

Mixture
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1.3.4  PCR&M-AIR & 2 RS54

PCR%MF: 94 CTiAEMES min; 94 CAEME30 s,
67 CiBk30s; 72 C#EH20 s, 35 NMEIH; 72 C 2.1 5%t

SEH5 min; PCRAKRFHR (FL25 uL) : 10X Reaction
Buffer 2.5 pL. dNTP Mixture (£42.5 mmol/L) 2 uL.
BioReady r7ag 0.2 uL (1 U) . _E RS54 (10 pmol/L)
%2 uLl. HEHDNA 5 pL, XZE/KHME 425 L.
1.3.5  PCRY 34 s ik A

6.5 uL PCRY /=4, fN1 pl 6 X _FARELE MR S gt
ATBRRENR I FEUK o FELUK T FH (R B IR B 0T 5 20 B 1.5%
1.3.6  BLRMF

FIR ¥ 1 51 34T PCRY 1, % H 19 4 B Iml i
Ja, ERERAEYTREARAFTMT .
1.3.7  FrmEscs

HEEL FhyRoK L, 13 FREKM NS, A4, 2. JE.
5, A6 Al WL 2 TR\ i) 5 S AR SRR S, $REL
DNA J& LA AR K B 2 57 I PCR T I BEAT 9748, 361IF
FIT R
1.3.8  REFEEL

4399 1) 2 DN AZK PRI RE K IR A FE S EAT R0
DA 5 It A N7 5 % AR U SR A
1.3.8.1 AR HER

BEANSH S, 4 2FE . MARS, H
EHA10%. 1% 0.5% 0.1%. 0.05% 15 FE G 4 B
Wity, — O EiiERRE, —mgid121 CAEELS min. $RHX
REGWFEDNAJG, AN, #A7PCRY G . LLE
AA I T3 725 TR A £ RURE ARG HE PR
1.3.8.2 DNA R

BRAE W, 4. F. . MAKDNAKRE
25 ng/uL, RIFKEFEADNAD A SRS, 40 2. 5. 181
DNARA, HllEEMDNA 10% 1% 0.5%. 0.1%.
0.05% iR A DNAFE . LLEADNAFEARR, #E47PCRY”
B, DU E AR 520 AS R AT S DN A RIS Hi B
1.3.9 B s R AR R A

ey BB T A IO R R bR B 2 R 70 R R 30 £
PO AR B RS 18 1y BURIR AN B R £
FESR20 4o A FH TN IPCR T VA L PR R 2o

T B
MYNC_022418.1
JEKT427463.1
MNC_007236.1
HFNC_026834.1
FENC_012095.1
INC_001788.1
NC_001941.1
2 AY526085.1
ASNC_013978.1
JESNC_011817.1

I8 1k % GenBank Hr 43 1 2R 4k £ ] P 41 1)
[R) PR b 2 #r, @i Primer Premier 5.04L 454 T
11 A5 (R, BEAGDEY HEH T
SHIE T (NC-022418.1)  # (KT427463.1) . X4
(NC-007236.1) . #F (NC-026834.1) . %% (NC-
012095.1) . " (NC-001788.1) . 3¢ (NC-001941.1) .
4 (AY526085.1) | A% (NC-013978.1) FMIfH#, (NC-
011817.1) [yZRHi ik 4= 5L [ 7 HI3EAT L, 51 ¥
37 v AN H YR FE 51 5 4 UG T 5 A EE 2R 0 T A g
HAMG—A51 (E1D o ZA 5 E Y 12S rRNA
X I — B 2198 bp I fRsF B . L5 #INC-617/641F:
CCTAGAGGAGCCTGTTCTAGAACCG, TFi#5|#INC-
693/714R: TTCACAGGGTAAGCTGACGACGG.

#1 AHFEPCRESIY
Tablel PCR primer sequences used in this study
ST Bl AIS 3 g‘gﬁm ﬁ:gj}iﬁ
NC-617/641F CCTAGAGGAGCCTGTTCTAGAACCG 25
NC-693/714R TTCACAGGGTAAGCTGACGACGG 23 %
NC-696/715F CGTCAGCTTACCCTGTGAAGG 20 02
NC-779/798R AATGTAGCCCATTTCTTCCC 20
NC-1247/1271F GCTGAAAGAGAAATGAAACAACCCA 25 19
NC-1420/1443R TCTTCCCACTCTTTTGCCACAGAG 24
NC-1431/1450F GGCAAAAGAGTGGGAAGAGC 20
NC-1496/1518R GAACTTCTATCCATTTCTCAGGC 23 8
NC-1478/1497F GTGATAGCTGGTTGCCTGAG 20
NC-1578/1595R GGGCTGTACCCCCTTTRA 18 118
NC-2023/2046F TCGCCTGTTTACCAAAAACATCGC 24 3
NC-2114/2135R GCGCTACCTTTGCACGGTCAAA 23
NC-2117/2140F GGTAGCGCAATCACTTGTCTTTTA 24 147
NC-2241/2263R AAGCTCCASAGGGTCTTCTCGTC 23
NC-2484/2503F ATAACAGCGCAATCCTCTCC 20
NC-2658/2680R CTTTCGTACTAGGAAAAGTAGCG 23 197
NC-5136/5159F GAAGTGAAAATCTTCTAGTCCCTG 24 11
NC-5233/5255R CTAAGAGTTTGTAGGATCGAGGC 23
NC-6907/6925F TGAGAAGCCTTCGCCGCYA 19 157
NC-7044/7066R GGTTCAATTCCTYCCTTTCTCGT 23
NC-7240/7260F CMCCCGTTATAGAAGAACTTC 21 148
NC-7374/7391R ATTTCRATTTCTTGGGAG 18
g & X

CIGTGA
TCGRAT
TCGRAT

'rcmmé

CTACG. ..

CTRRA. .

CTRAAC.
CTRRRE.
CTRRRR.
TCCICT
TTICRAT

Bl ARERS NG [PINC-617/641FFINC-693/714RY 3% Ji Bt S H A Y1 #h Lbr kDNAAR B - BER AR DU R 2
Identity comparison between sequences amplified by fish specific primers (NC-617/641F and NC-693/714R) and corresponding region of
mtDNA of other animals

Fig. 1
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NI S0 T SR R B R S, R 1L AR
KHEL 13 B K &S, L L L 1YL dRe AR
I 55 18 T B ] K S I DN AR Y BB AT 7 4 .
BI2ATDUFE 11 koK 3 A R e 1 5, K/

2998 bp, SRS, 13 PifgK i B s | 68
i, At sl HAB10 Rl K A R R Ak . R
2R T SR TE AR, A B — e KR R
Pho MWEBTLLE W, . B F. . 15, 0F6 Akt
FEDNABR FIPCRY G N A, R iZxT 51 045 7
R

5.6 7 8 9 10 11 12 13 14 15 16

M 17 18 19 20 21 22 23 24 25

M. 500 bp Marker; 1.7Bfa; 2.6Ff; 3.9 5, 425 M; 5S.3HFM;

6.5t 7, S.Mffh, 96%fh, 1082, 1100, 12 /NEEM, 13.6F

fiy 1400k 15840, 16.A0E M, 1706, 18686, 19.0000f;

20.fif 0 2145 f, 22,6, 233Kk, 24 B HEM, 25 XTI,
B2 24 P i i i IR B S R I R Ok

Fig.2  Specific detection of fish-derived ingredients from 24 species of fish

M. 500 bp Marker;

L5, 209, 3.4,
4.3 5.0%: 6.9 7.0F; 8. XTI,
B 3 6 FpdEfr 28 fr T R A3 Sk A T W Bk

Specific detection of six non-fish-derived ingredients

Fig. 3

23 PCR&™HF 45 R

KB H WAL SR PCRY™ 18 P2 W) 4T 44K J5 3% I 5
AFIE, SR WNE2, TR — DU g 519
FrbEa. M.

2 W EPCRYHEHIFER

Table2 Sequencing results of PCR amplified products of DNA
extracted from several fish species
jEES NSRS
CCTAGAGGAGCCTGTTCTAGAACCGATAACCCCCGTT
Kt AAACCTCACCACTTCTAGCCATCCCAGCCTATATACCG

CCGTCGTCAGCTTACCCTGTGAA

CCTAGAGGAGCCTGTTCTAGAACCGATAACCCCCGTT
AAACCTCACCACTTCTAGCCATCCCAGCCTATATACCG
CCGTCGTCAGCTTACCCTGTGAA

CCTAGAGGAGCCTGTTCTAGAACCGATAACCCCCGTT
i 71 AAACCTCACCACTTCTAGCCATCCCAGCCTATATACCG
CCGTCGTCAGCTTACCCTGTGAA

CCTAGAGGAGCCTGTTCTAGAACCGATAACCCCCGTT
AAACCTCACCACTTCTAGCCATCCCAGCCTATATACCG
CCGTCGTCAGCTTACCCTGTGAA

24 JPEREEI LR

N T B ZTT IR TR AR PR, 43 A AR K S A
DNAZKFHEAT S5 A o
24.1  HBRFE SR H IR

¥ B 0 B 0 R FG AN [ L B N oAb s R R, TR
AR IDNAMATPCRY 5. M4 LLEH, HfpR
VRN PRI AR PRI, 12 D7 VA O e 4 PR A HE PR A
0.5%, REER. A MR, %7720 )5 P R
S HIRE R NO0.1% . MEISTT LU H, fEXR & PIEE il
AbEE (121 CAEFLLS min) 5 IEEDNAZE/TPCRY #, H
R A R A IR N0.1%, JREM. B H. 1
(A A BR N0.5% . (R, e %07 i TR A A RE
I e 54 B B AR HE PR A0.5%

A M 1 2 3 4 5 6 7
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HS5 SdRBREELEHARRAGKEREERNER
Fig. 5  Sensitivity of PCR for detecting mixed cooked meat samples

242  DNAKSH PRI 4

T DNATR & A F S DNA K & fa DNAAS 6 )i &
WEEHL L IDNAR &4, ME6RTLLE H, FMADNAR
AL 4L L S ISDNATE0.5% /KT, BEERIHK
M. 500 bp Marker; 1. 100%%; 2. 100% 2550, 3. 10% %, ?}Li%%o EOLTACTRT, PCRYIRAAS BT
4. 1%f; 5.0.5%%; 6.0.1%f; TR . A~ENH AN RRA Y ST ATDN AT FR90.5%
P AL R JE . ISR IDNAY 1S 1 Ak B . IS5, 61 .

B4 FepERa kR FREEENSR
Fig.4  Sensitivity of PCR for detecting mixed fresh meat samples

A M 1 2 3 4 5 6 17

F6 DNARAKTFREBERNMER
Fig. 6  Sensitivity of PCR for detecting mixed DNA
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Table3 Detection of fish-derived ingredients in commercial foods

FE B R B PR
B0 30 27
YN 18 18
AN ) £ i 20 0

it FH AT 50 3 7 ATPCR 75 120 11 B A it v ) 5
JR o BEATAS N . MR3WTLAE H, FEREHLRIE K30 A
R AR S AT o R R R, 27 AN G HY B
P, 3 AR S A i K AR Ry 1 A S 25 RO B
P, 3K 55 BT ST 5 9 I 1 S 06 R A 0 K AN REAS:
AR — 5. BORR AR B & S AR 1 2R 18 A fr i B
i 5 BEAGL Y SRR E A7) o BORHR TR f8 R0 (920 A fr
st B P R R AR YR B o BT R U B A it B
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B TR IIB L BIGAT DA T L R D R AR SR PR
7 it (0 S e A /b Mt SR TE A B A A AR AR
HREAT R0 ) EE R

3 o #

Wil i e EE MBS RSz —, FHPCR
JPERIAE L e SRR B T DR R
SR, H A E A A PCR 7 V4G U £ 54 1 73 T 9T 4
Dy B B AR ST A D DR b R A RS (TPCR T
IR AR gt G54, SRS 10 PR, DEARAERY
S ST PR RS I A R Y 0 RE AR Y SE N 9L PCR
BARRBARA U RF 1 (. B, fiffh, G
At fififn . KESE, KB f, 60, HIPAPEMA., 6
i, SRR . I ANRI T PCR 7 i Ao I i Y5 A
G (RIRIF 5 5 S B it £ 302 R 7 ST A
i R ) ity b AR R R 2R I PCRT VAR S MR, BEA
AR K #1288 o R R K IR T A R I T0% B L, BEAS: HE Y
WK 8.8 o 3R K MR B 15% BL 1P, R RER BT
R, KRR NEEPTA A HEL BT 5
AR IT B HE, SR X 51 Wk S VA I BT A #5
BA—E A, B A DR A a0 N @S2I PCR T i
fghze, BB RN AR, RIE NS
RIKFRIE IR RAR I 5 22— VL& 5 R8BI N R >
15, A2 22 SR A e HBRAN K 2, R ATy
238 A I K 22 Kt 1) o R B R T

JIT I ST 1 o AR RS PCRASE I 5 v ) R AU
B, TR RRRR G IE R DNATR A AT 5 310.5% 7K 1

MSB/T 10379—2012 (IR Hil & &) e M 2 %
VA A A 4 R BRI TR, TR
PR ZR, AU AR A ) ST MR AT s, AT AR
B yH o RS g e, e TRk T, R A £
Hh AR R RO I TV AR AL B A T
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