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ABSTRACT: Fluorescence quantitative PCR technology has been widely used in the detection of genetically
modified food and other fields for its quickness and accuracy, and it also becomes popular in transgenic detection and
adulteration detection of edible oil. By taking advantage of the unique nucleic acid sequence of different species, the
specific nucleic acid composition contained in different oil crops can be detected, and the raw material constituent of
edible oil can be predicated, so as to provide the evidence for administrative organization to punish the adulterations
of edible oil. The quantity and integrity of DNA of edible oil is very low due to the multiple refined processes. It is
critical to get high quality DNA from edible oils for real-time fluorescent quantitative PCR analysis. This article
mainly reviewed methods and existing problems of DNA extraction, primer design characteristics and result analysis,
so as to provide perspectives for further application of real-time fluorescent quantitative PCR in future.
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Fig. 1 Fragment distribution of amplified plant genes
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Tablel Primersfor regular oil-bearing crops

NCBI (5'-3" (5'-3" bp)
XM_003518752.2  GCCCTCTACTCCACCCCCATCC  GCCCATCTGCAAGCCTTTTTGTG 118 201
XM_003518752.2 GCCCATCTGCAAGCCTTTTT GCCGAAGCAACCAAACATG 294 (21
XM_003518752.2  GATGGATCTGATAGAATTGAC CTCTACTCCACCCCCATC 233 (21
XM_003518752.2 TCGCCGCTTCCTTCAACTT GCCCATCTGCAAGCCTTTTT 77 (21

HQ439774.1 GGTGCCAACACAAACTCCAAC GTTACTCCCATAGCCAATCTTCAA 81 201
FJ713110.1 GCAACAGGAGCAACAGTTCAAG CGCTGTGGTGCCCTAAGG 72 (221
TCAGAATCCCATCCGGTTTC GTGTTAACGCGCATGGAGAT 91 (231
D13987.1 CCAGTTCTTGGAGCCGCTTGA AAGGGCCAGTCCAAATGCAGA 121 (201
AF127919.1 GGTCGTCCTCCTAAGGCGAAAG CTTCTTCGGCGGTCGTCCAC 99 (24
X77576.1 GGTGAGCTGTATAATCGAGCGA GGCGCAGCATCGGCT 104 1949 5G;3/2To 04125
AJ236914.1  AGGGCAATTCCTAATGTATTGGAC  CGCAGTTAGAGCCGCATTT 109 201
AF240005.1 CCAGAGGGCTAGGGACCTTC CTCGGAATTGGCATTGCTG 62 SN/ T1936[216112'201
AF240005.1 TTACCAGAGGGCTAGGGACCTT AACTCGGAATTGGCATTGCT 66 (21
CGTGGCCTCGCGATCTGA CTCAGCGGCGGAGCTACAG %9 SN/T3577-201327
CTTCCATGCCGCCTCACAAG ACCCAGCCCTCCAAAGATT
JQ083080.1 TGAACCCATGCATGCAGT GGCAAGACCATTGGTGA 190 | 20351%{ ol
BT065903.1 CGGTGGATGCTAAGGCTGATG ~ AAAGGGCCAGGTTCATTATCCTC 88 (21
AJ131373.1 TTGGACTAGAAATCTCGTGCTGA GCTACATAGGGAGCCTTGTCCT 79 GB/T19495.5-2004
BT065903.1 CTCCCAATCCTTTGACATCTGC ~ TCGATTTCTCTCTTGGTGACAGG 151 GB/T19495.5-2004
JF738736.1 AATCTTCTACTGGTACATGGAC ~ AGTAACAGAACCCTCTTCAAAT 164
ACTCGCACACACTCCCTTTCC TTTTTAGCTCACTGGCCATCC 115 (28]
AJ001766 GGTGTTATTCCCGTGGCTTCAG ACGGAATCATCCCCAAAGATCTC 80 1291
AJ001766 AAAGGGCGATGCTACCATATTGA GGGATTCGCAGATCTTCCAGAC 182 1291
AJ416321 GTTCGCCAAAAGGACCGACAT  GCCAGACATGGTGCAGCAGTT 82 1291
AJ416321 TACACCACGGTCATGCAAGTCC TGGCGAACAGAAGACCGATAATG 193 (291
CTCGAGCACCTCCGGCT GGATTGGATGGCATTCGG 60 (21
*2 HEYRSEESY
Table2 Primersfor plant housekeeping genes

NCBI (53" (5"-3" (bp)

HM850302.1 AATGAAGGACGTGATCTTGC AGTTCAGGACTCCATTTGC 71 10l

AB861614.1  TCTGCCCTATCAACTTTCGATGGTA  AATTTGCGCGCCTGCTGCCTTCCTT 137 B

KF600709.1 CGAAATCGGTAGACGCTACG TTCCTAAGAGTCTCTGCACCT 199 SN/T1204-20035%
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xR3 EYPEERERBSS
Table3 Primersfor transgenic ingredients

(5"-3) (53" (bp)
CCGACGCCGATCACCTA GATGCCGGGCGTGTTGAG 87 SN/T 1204-2003
CATTTGGAGAGGACACGCTGA GAGCCATGTTGTTAATTTGTGCC 74 GB/T19495.5-2004
CCTTTAGGATTTCAGCATCAGTGG GACTTGTCGCCGGGAATG 121 GB/T19495.5-2004
TAGCATCTACATATAGCTTC GACCAGGCCATTCGCCTCA 85 GB/T19495.5-2004
TCATCCCTTACGTCAGTGAG CCATCATTGCGATAAAGGAAA 165 201010596930.X53
GTCTTCGTGTTGCTGGAACCGTT GAACTGGCAGGAGCGAGAGCT 121 GB/T 19495.5-2004
CGTGGCCTCGCGATCTGACT CTCAGCGGCGGAGCTACAGA 196 SN/T3577-2013
AAGATGCCTCTGCCGACAGT GCGAAGGATAGTGGGATTGT
CGTGGCCTCGCGATCTGACT CTCAGCGGCGGAGCTACAGACG 184 SN/T3577-2013
TGAATCCTGTTGCCGGTCTT TATTAAATGTATAATTGCGGGA )
CGTGGCCTCGCGATCTGACT CTCAGCGGCGGAGCTACAGA 111 SN/T3577-2013
GAGTCCGTGGATGCTTTGTTC ATCATGGCGATGTTGGTGTC
CGTGGCCTCGCGATCTGACTCC CTCAGCGGCGGAGCTACAGA 151 SN/T3577-2013
AATACAGTTCCAGCTACAGCTA CACCCACGATGTTACCGAGT
CGTGGCCTCGCGATCTGACTT CTCAGCGGCGGAGCTACAGAGA 133 SN/T3577-2013
TGAAATTAAAAACCAATGCCAC TGTTAGTTTCCCATTCGAGTTT )
CGTGGCCTCGCGATCTGACTGG CTCAGCGCCGGAGCTACAGA 194 SN/T3577-2013
CTAACATAAGTAGCTGTGAGTGA AGATTGTCGTTTCCCGCCT
CGTGGCCTCGCGATCTGACTT CTCAGCGGCGGAGCTACAGAG 206 SN/T3577-2013

GTCATCTATGTTACTAGATCGGGG CCGAACGCTGTTATCCTCAT

CGCGACTGGATCAGGTACA TGGGGAACAGGCTCACGAT

TCGAAGGACGAAGGACTCTAACG  GCCACCTTCCTTTTCCACTATCTT

GATGCCTTCTCCCTAGTGTTGA GGATGCACTCGTTGATGTTTG

CCCATCGACATCAGCCTGAGC CAGGAAGGCGTCCCACTGGC

TGTTCACCAGCAGCAACCAG ACTCCACTTTGTGCAGAACAGATCT

AAAAGACCACAACAAGCCGC CAATGCGTTCTCCACCAAGTACT

GAAGCCTCGGCAACGTCA ATCCGGTTGGAAAGCGACTT

GCCAGTTAGGCCAGTTACCCA TGAGCGAAACCCTATAAGAACCCT

AGGATCTCGTCGTGACCCAT GCACGAGGAAGCGGTCA
ACAAGCACGGTCAACTTCC ACTCGGCCGTCCAGTCGTA

GTCTACATGTCTCCGGAGAG GCAACCAACCAAGGGTATG
ATCGTTCAAACATTTGGCA ATTGCGGGACTCTAATCATA

CGACAGTGGTCCCAAAGA AAGACGTGGTTGGAACGTCTTC

76

113

129

100

127

133

149

183

175

191

165

74

SN/T 1204-2003

GB/T19495.5-2004

GB/T19495.5-2004

GB/T19495.5-2004

GB/T19495.5-2004

GB/T19495.5-2004

GB/T19495.5-2004

GB/T19495.5-2004

SN/T1204-2003

SN/T1203-2010

SN/T1203-2010

SN/T1203-2010

SN/T1203-2010
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Table4 Primersfor animal ingredients
(5!_3!) (5!_3!)
(bp)
p2m CTGCTATGTGTATGGGTTCC GTAGAAAGACCAGTCCTTGC 115 SN/T3496-2013P4
p2m GAAGGTTCAGGTTTACTCACG TCAGCAAATCAATTTCAATCTGG 107 SN/T3496-2013
TTTCGCCTTTCACTTTATTTTCCC GGGTTGTTGGATCCTGTTTCG 90 SN/T3496-2013
MGH CCTCAGACGGGTCTTCACCA CGTGTCAGGATTGGGTAAT SN/T2557-20105
BGH CCGATGGATGTGTTCAGAGCT GCCAAATGTCTGGGTGTAGATACC SN/T2557-2010
CAACAGGAATCTCCTCAGACGTAGA GCTAGAATTAGTAAGAGGGCCCCTAA 91 1361
HOXC5 CGTAGCCAATTCATTCTATA TGGGAAAGTGATGCTTAA 138 1371
SV40polyA TCACAAATTTCACAAATAAAGC ACATGATAAGATACATTGATGAG 82 SN/T3496-2013
NPT II 3-
TATGACTGGGCACAACAGAC CGTCTTGCAGTTCATTCAGG 124 SN/T3496-2013
CMV GTTCCGCGTTACATAACTTACGG AAGTCCCTATTGGCGTTACTATGG 113 SN/T3496-2013
GFP AACCGCATCGAGCTGAAG GTTGTGGCGGATCTTGAAG 150 SN/T3496-2013
AAGACGAGAAGACCCTTGGACTTTA  GATTGCGCTGTTATCCCTAGGGTA  234~262 1381
AGGGATAACAGCGCAAT GTTCTTGAACTCAGATCACGTAGGACT 149 139
20~30 bp, 50~300 bp 10 ,
1 R 50~150 bp, S 60 C s 2
100 bp , 200 1 , ,
ppl!519) , DNA
, PCR , , ,
PCR . 25 bp,
PCR 94 C 5 100 bp, 55-60 C,
min ,94 ‘C 305s; 50 C 60s;72 C 40 s; 40 R
72°C Smin : 4 RKHEEZ PCR TEHBERN F B B4R B
41 SHBs B S
PCR 2 [40]
- ( 1%)
60 ; TE ,
%) 10 min, 20 mL (3]
) B ,
= 50
:,é 0.5%, 1 pg DNA ,
: 40 ! | 1 L ! ! 1 ! ! ) 91 bp,
0 1 2 3 4 5 6 7 8 9 10
2 4.2 HBEPIEERE RSN
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