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Abstract: A pair of specific PCR primers was selected based on the principle of animal species
specificity in order to establish a duck meat products source components on-site rapid detection
technology. The fragment was obtained by the specific primers only in duck samples. On the basis of
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this fragment,the ring mediated isothermal amplification (LAMP) primers were designed and the
primers could detect duck source component specifically. By conditions optimization experiments,
the most optimal amplification system for LAMP (25 pL) as follow:concentration ratio of inside
primer and outside primer was 1:4,temperature was 63.5 ‘C ,MgSO4 was 5 mM/pL,dNTPs was
1.75 mM/pL,Bst DNA polymerase was 0.4 U/uL,betainewas 0.25 pmol/pL,the LAMP reaction
time was 30 min. Under the optimized conditions,the detection sensitivity of duck DNA was 10
pg/ul. The detection sensitivity of component proportion for beef or mutton in the duck source was
0.000 1%. 21 samples from markets of Shanghai Minhang district were detected using this method
and 5 samples contained duck source. The results showed LAMP was a sensitive rapid technology. It
provides a new method to realize on-site detection of duck source components for meat products.
Keywords: bovine and mutton products,isothermal amplification techniques,loop-mediated
isothermal amplification, visualization detection
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[AAGGTGACCGCTTTCAAGGIGCGAAAGCCAGTGCGTTGCTGCCTGCAGAGA 50
GGAGCAGTGAGATGAGCAGTATGGCAGCGCAGAACTCAGTACAGAAAATA 100+
TCAGAGGTCGCTGTTCTGTTTTCCAGCTCTGTGACGAATCTGGCAGAAGC 150+
ATTTCTGGAATCTGCAGTTCTCATCCTTACTGCTCAGGAGGTTCGGGATG 200«
GTCAGCTGCTGTGATGCCCTTTGICATAGGGGTGAGGGGGAA] 241«

LI ER 5 519 F3 Fil B3 )31
E1 E¥yEixEnFs
Fig. 1 Sequence re—amplification
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Fig. 2 Result of specificity test of LAMP reaction

2 AP, HOA TS A DNA BB 38 H R 5
PESAT, MITE AL 4 AP Fh b A8 25 1 R Bk
LB AHH 78 2 57 A9 LAMP J7 3% B Fe 5 1k,
23 LAMP R &HMENK
231 Al st LAMP B R 8% m N T WA
N AR5 99k BE L 96 LAMP 2 07 B 52 1) [ 72 N 5
Yy FE O A I W BE L 25 SR AN 3 (a) TR
TE SR Z Y N 51 5 051 W v B LA R 1
1~1:8 BE A = A 08 254, Wl 54051 9 i ik
JEHh 1:4 R 105 I 2800 e, 5 295 W) LA | ik
VEREN I RS G [k BE LU 104 P OB IR &R
232 REEEMAEAL R E PCR U IHE
JE 58.0~65.0 C12 #6435y 58.0.58.4 .58.8 .,
59.5.60.4.61.3.61.9.62.8.63.5.64.4.64.8 1 65.0 C,
4T LAMP SR, 55 &l 3(b) frr . H &l 3(b) 7]
UL 1~12 TKGE A BRIE 454, 1] 58.0~65.0 “CHlLEE
SRR HEAT R, 2 N IR R 63.5 CHF LAMP 2
N 25t e e, DR A 8 LAMP J2 B 1Y) e 3 3 B R

63.5 °C,
233 MgSO, & e E ey te 4L B BiAK R B
MgSO, AR K% 0.,0.5.1.0 1.5 Fi1 2.0 pL, 5>
AT LAMP KR, 85 R 3(c) i, B 3(c)
ALOL 24 LAMP SO A & MeSO, Wit M 0.5 pl
JEUf 1 BB B 454, MeSO, ¥R & 4 1.0 pl i
LAMP JZ W i 4545 fie s, PR BL B 8 LAMP 2 W 1)
MgSO, fie A SN Ay 5 mM/pL
234 BEBRMBOMKA NIRRT
B 7S AR % R 0.1.0.2.0.3.0 4.0 F1 5.0 pL, 2%
FIFEAT LAMP bz, &5 an il 3(d) i, K 3(d)
AL, 2 LAMP SR AA ZR e A 7 0 52 6l s A i
PyG R BAIY AT . (L A S BN i BG4
AW L YA I 5.0 WL B A5
S5, R o SR BRI e A RN R N A R 0.25
pmol/p L,
2.3.5 Bst DNA B &8RS otk oieas 2 4K
Z % Bst DNA 45 B U8 0 42 53 5 #E 47 LAMP J2
N A5 R WE 3 (e) Fran, HIE 3(e)nl WL, 24 LAMP
SR Z& rf Bst DNA RA B Nt N 0.2 wL FF 46
IR IE 47, 24 Bst DNA ARG INHAE 1.0
wL B B IE 2 e se . B a2 LAMP 07 11 Bt
DNA G Bl (9 Fe A W B in it 0.4 U/l
2.3.6 B AT &g 4AL NI E] & LAMP §
BRI — A F B K 4 IR ] A 15 ) o B R AT
B AR 3(H) FroR . BB 3R, 5 K GE T
I B A5 LAMP 2 W 1Y B 4 58 B[] 4 30
min,, B2 SN B B) G380, 7 0 S R R ARG N
30 min B ] i A2 AG I Y K
237 dANTPs F i Eegte it B MERTBH
dNTPs @3 &K %k 0.0.5.1.0,1.5.2.0,2.5.3.0,
3.5.4.0 F1 4.5 pL, 70l #E 4T LAMP J B, 45 3 40 &l
3(e) i, HE 3(g) U, 24 LAMP J2 b & &
dNTPs @ M 0.5 wL JF 45 1 BEIE 2547, dNTPs
WA 3.5 pl B 254 B s, R Aff 7 LAMP S )z
(1) ANTPs 5 fE R B I 1.75 mM/pL,
24 LAMP % i R B EESLIg

FHELELAY 4= A 2 A DNA #7615 ) DNA iF
TIREBERR B IR A DNA VE R BB bR, #% B4k
U1 LAMP AR 22 A4 25T LAMP | Ry, DL
PR ) S5 SR an &l 4 R

Taw St il A FI 2019 F £ 3B HE 8




RESEA RCH ARTICLE WU Xiao,et al: Rapid Detection Technique of Duck-Derived Components

in Beef and Sheep Products by LAMP

123456789 M M 12345678910111213

S

111

L: BHPEXSEE, 2. RJELLLI:1; 3: ¥RJELL1:2; 40 WJELE1:3; 5: 3K 1: 580°C; 2: 584°C; 3: 588°C; 4: 594°C; 5: 604°C; 6: 613 C;
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(c)MgSO ALt (RIS I (K AL (e)Bst DNAZR A g s I 11k
123 4567 8M M12 345678910

1: 25min; 2: 30min; 3: 35min; 4: 40 min; I: OpL; 2: 05pL; 3: 1.0pL; 4: 15pL; 5: 2.0pL; 6: 2.5pL;
5: 45min; 6: 50 min; 7: 55min; 8: 60 min. 7: 3.0uL; 8: 35uL; 9: 40pL; 10: 4.5uL.
(HLAMP S B I [l At (2)ANTPsTIE I AL

Marker ¥ DL2000 DNA Marker, %4 #< ¥ 4 100,250,500, 750,1 000 Fi 2 000 bp.,
3 LAMP ¥ & GMm1L
Fig. 3 Conditions optimized for LAMP amplification
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Fig. 4 Result of sensitivity test of LAMP reaction
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