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Detection for Sika Deer-Origin Ingredients in Foods by
Fluorescent Real-Time PCR Method
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Abstract: A method based on fluorescent real-time polymerase chain reaction was developed to
detect sika deer-ingredient in food products. By comparative analysis of sika deer gene sequences,
sensitive primers and TagMan probe were designed on a conserved region of mitochondrial
cytochrome ¢ oxidase subunit I sequence,using the Primer Express,Oligo and DNAMAN software.
Furthermore, the species specificity and detection sensitivity were tested and validated by using
standard samples. Results indicated that primers and TagMan probe have a high sensitivity for sika
deer without non-targeted amplification for other species DNA. Sensitivity of detection was
confirmed to be 0.42 pg per reaction with a 91.68% amplification efficiency. Real-time PCR method
was applied to detect sika deer meat in the market. Compared with the standard method, this method
was more rapid,accurate and convenient,which was suitable for fast authentication of sika
deer-origin ingredients.
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Sbijct 72 CTGCTTGGAGATGATCAAATTTATAATGITATCGTAAL 131
Query 129 GCATTCGTAATARTTTTCTTTATAGTTATACCAATTATAATCGGAGGAT 188
; IIIIIIIIIIIII|II|I|IIII|III|IIIIIIHIIII|III|III|||IIIII|III
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Query 189  TAATTGACTAGTTCCCCTAATAATTGGTGCCCCAGACATAGCATTCCC 248
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23 PHEPERSRHENE
¥ 1.2.6 I T PCR 97884 B FRdS C, {E ik
FTERMEILG SR bruE i £k, WA 3,
35 -
30 F
O o5 L
20 +

15

S5 4 5 2 a0
DNA G )X R fEL
PL10 £5 0 BB I 546 B DNA %) 46 B i vk Ve N 107~
1 ng/pLs
3 C—Ig[DNA]HR# 2%
Fig. 3 Standard curve showing C; values in relation to the

concentration of initial DNA

Sk

y=-3.538 9x+20.049, R>>0.999 9 (2)
LR DG R AT, AR 5=-3.538 9 15 5] PCR ¥4
RN 91.68% , MG Mbn Ml £k 115545 C, H N
35 W Mg AL E DNA i ¥ B0 0.42 pe/pl, WX
ST PG PCR R R 9 REUE R 0.42 pg/ N,

3 & =

ST TR A A T TR M G 1Y) S I
PCR K 75 . 3d ik 73 B Seobr AR FE R F 41, AR Y
PRSP PR R o BE AR ZEOR R T COXT B ] T
GIE R PCR 934 #0741, 5ot T RS 51
PrREREr . X KR HAR Y% DNA #4793k,
g WL W AIF 5% 9T R Y 51 0 5 AT AU # A RE
DNA eS| BEAR T AR SEBR I AR R S
By XU ST SE I 2O PCR A R 1 R B
0.42 pg/ [N, BEAEXTIR 5 (14 g A6 i 1l A3 AT A6
[Fi] B A ) 68 o T o) o B FC At B g A8 RE B4 1 )
JoT AT G 4

WEoR 45 LW, JE COX1 390 %55 151 4 M
TaqMan R 5 %5 46 46 BB Bl 73 %6 08 B Ff R 4F R
RORE S AR A, %9t PCR %08 Jr ik R ok 5K
FAMER ] Ry B ki AT o 1 R AR R R R R
SCHE, BT A AT A BRI 5 bR
WE 7 W AH b, B ST T A O T T AR BE R AR ]
S B it v A JEE B S5 1) PR SHAS TN 2 5 Tk

[ 1] ZAfg RS A 45 BE A B8 IR 4 (B 5 00 T AT 52 it e (0], 2R AT 5E,2013,27(2) :32-36.

JI Zhongmei,ZHAO Xutong,ZHAO Yan,et al. Recent advances in research on nutritional value and processing of venison|[J].

Meat Reaearch,2013,27(2):32-36.(in Chinese)

[ 2] 8. v B RE T b & R IR KSR B i 5T [D]. K& - il Mok 2% ,2013.
[3] 2R &, 20 SRR, 45, 3R BN A6 7= M (9 2% J2 BUIR 22 i 5 R 2R (0], L AR AR RL2,2012,44(9) :109-111, 114,

JIANG Yifei, LI Feng,ZHANG Shidong,et al. The current situation and prospects of deer industry in China [J]. Shandong
Agricultural Sciences,2012,44(9):109-111,114.(in Chinese)

[4] CAMMA C,DI Domenico M,MONACO F. Development and validation of fast real-time PCR assays for species identification in
raw and cooked meat mixtures[J]. Food Control,2012,23(2):400-404.

[5 ] DOOLEY J J,PAINE K E,GARRETT S D, et al. Detection of meat species using TagMan real-time PCR assays [J]. Meat
Science,2004,68:431-438.

[6 ] KESMEN Z,GULLUCE A,SAHIN F,et al. Identification of meat species by TagqMan-based real-time PCR assay [J]. Meat
Science,2009,82 :444-449.

[ 7] 28 3CH, AEMEAR. 7012 07 ¥k M DY o I SR IR0 F 7 ik e [, TR AR B 2 (AR 2 230 MiE ), 2009,36(3) - 151-158.
LI Wenjing, LI Yanjun. A review of molecular methods for the authentication of meats [J]. Foreign Medical Sciences (Section
Hygiene) ,2009,36(3):151-158.(in Chinese)

Lk 54k £ %10 2016 5 35 %% 10 1 EIEEN



RESEARCH ART'CLE QI Chunmeng,et al: Detection for Sika Deer-Origin Ingredients in
Foods by Fluorescent Real-Time PCR Method

[8 ] TANABE S,HASE M,YANO T,et al. Real-time quantitative PCR detection method for pork,chicken,beef, mutton,and
horseflesh in foods[J]. Bioscience Biotechnology and Biochemistry,2007,71(12).:3131-3135.

[9 ] JONKER K M,TILBURG J,HAGELE G H,et al. Species identification in meat products using real-time PCR [J]. Food
Additives and Contaminants,2008,25(5):527-533.

[10] SAWYER J,WOOD C,SHANAHAN D, et al. Real-time PCR for quantitative meat species testing [J]. Food Control,2003,14
(8):579-583.

[11] KOPPLE R,DANIELS M,FELDERER N, et al. Multiplex real-time PCR for the detection and quantification of DNA from duck,
goose, chicken, turkey and pork[J]. European Food Research and Technology,2013,236(6):1093-1098.

[12] LAUBE I,ZAGON J,BROLL H. Quantitative determination of commercially relevant species in foods by real-time PCR[J].
International Journal of Food Science and Technology,2007,42(3):336-341.

[13] SAWYER J,WOOD C,SHANAHAND D, et al. Real-time PCR for quantitative meat species testing[J]. Food Control,2003, 14
(8):579-583.

[14]YIN R H,BAI W L,WANG J M, et al. Development of an assay for rapid identification of meat from yak and cattle using
polymerase chain reaction technique[J]. Meat Science,2009,83(1).:38-44.

[15] RORRIGUEZ M A,GARCIA T,GONZALEZ I,et al. PCR identification of beef,sheep,goat,and pork in raw and heat-treated
meat mixtures[J]. Journal of Food Protection,2004,67(1).:172-177.

[16] E&0, s 5=, X 448, 45, 9 i PCR J7 AR I 2 DA 60 it P s D B0 40 [J]. £ 222 42 0 G 0 24,2013 (5) : 1529-1534.
WANG Ying,SHI Yanyu,LIU Jinhua,et al. Detection of porcine-derived materials in meat products by real time PCR method
[J]. Journal of Food Safety and Quality,2013(5):1529-1534.(in Chinese)

[17] 4 #, T HbUR 28 45, SiF 2 PCR DR 30 5% £ i v v B2 43 [J]. 80 Lok BHE,2013,34(18) : 61-63.
JIN Ping,DING Hongliu, LI Pei,et al. Detection for duck-derived ingredients in foods with real-time pcr polymerase chain
reaction method[J]. Science and Technology of Food Industry,2013,34(18) :61-63.(in Chinese)

[18] CHISHOLM J,CONYERS C,BOOTH C,et al. The detection of horse and donkey using real-time PCR [J]. Meat Science,
2005,70(4):727-732.

[19] VRIJENHOEK R. DNA primers for amplification of mitochondrial cytochrome c oxidase subunit I from diverse metazoan
invertebrates[J]. Molecular Marine Biology and Biotechnology, 1994 (3):294-299.

5 S 5 S I -

D EHAR(-FEBER)EERES 23 HWEA TR AEME RS &

2016 £ 5 A 31 B, F &K DA TR B 4L 2 bn 5 W PP b & &2 A5 2016 4626 7 % 06 T 58 (12— 5 5L 1 I R 1l i AR
T 56 23 ol i AH DG 7 it B0l 0 A o AR (R 22 R )P E o PP AILAS AL 21 % SN SR (1252 HL B AR R ) i i TR g 45 23 i
Bt A 7 Bt Rl 22 A PR PG B R A R aE

TEAR YA 5 RLE T X3 23 i J5 1) (o P 9 R L e R T o 5 8 A 8 PR di (SMIL) il e K 4% B dik (QM) 45 20Kk |
A LR B

LA VR R (12— AL fufl i 1)l B 19 T 452 12 by Jo PR 0 ot i b B B ol oty PR S o 571

247 RS 5 Bl B it 42 Ak A4 A K2 i) ot FHL S m ) 4 4ok P S ) B P e

SHMERIRENE 5 1.1-— R L MR G WA 6 R BUTIAE B o 3 b st K i 5 A g

Wb B ER A JE  FIH S-FEUK R I —2,3- — R BRAT | 6] 4 — B R 5 B3+ =k -2-W M 33" - HI k44" -—F
BECACEPLENREY BB PR - T =t —o- R BB (- 1,2 & 5 Br JLFD ) 5T A= 7= 1 B4 Rk ) i 16 2
fih g B ) B A 2 T A A R TR AR EE RIS S 1L1-— SR AR AW 2-T R 2-TNRR TR S 1,1-— &
LIHREY 2-HEE2-NIRR W BR 5 1,1-— R 2 2-H JE-2-N IR IE 1 R &1 2-H BE-2-TN IR TR 5K M R &
JUFf ) S50 A= 7 AR R I A it o8 42 1 55 it ) M R FEE 1T fk b 1]

[ 5 BRI IWTO Fr 0 ke fm B . Bt Z bR (12- 2 IR AR) T IR FR IR 55 23 Fh ¥ 53 1 £ dh H2 Al R B il &
[EB/OL]. (2016-6-16). http://www.wtociq.gov.cn/newsinfo

jlefed JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.10 2016



