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Abstract: This study reported on the application of plant DNA barcoding technique to detect adulteration of starch and
starch products. Genomic DNA samples were extracted from alfalfa, potato, cassava, sweet potato and maize and were used
as templates for PCR amplification with the universal primers /752, matK, rbcL and trnH-psbA. The sequences were aligned
using the basic local alignment search tool (BLAST) with those deposited in the GenBank database. The identification
abilities of 4 DNA fragments were compared by success rate. Five starch samples and 4 vermicelli samples we collected
were detected using the group of /752 + trnH-psbA with higher efficiency.
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ik i Bt EBEE R F kAR, FEA
FEAEAEFK S 1 (maturase K protein, matK) . Jiiff
trnH-psbAE]BF X« 1,5- "~ BRAZ A NE R 1L B (ribulose-
1,5-bisphosphate carboxylase, rbcL) . K%¥Eik g%k
[B]FE X Cinternal transcribed spacers, ITS) %5 H i
B BREMASEREY, f—FBRED
DNA 2% J¥ 0 17 ££ — 5& 7 B 1t 1 40 F R B, A
WP R M A AL A B A, RIAMRRE
AR R PR 2 S RN 2 . BE AT R B B AR A
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TS AR i 50 Z AR T E . — R S 4 2K
BB T RSB S E AR A, e
SETEYIE B S4B R T 7 A 4R

KB FASFHITS2. rbel. matK. trnH-psbAF %8
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Wkh ik AT R & HEEE U N, (polymerase chain reaction,
PCR) JHARTM /7 L X, LB &7 0 (13 36 s = Fn i
BINEE, PP [FIDNA & TR i 5 15 1 06 8 4 i 4 o )
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(RE99. BifF6702. H5H.909) i JbA Ml K22 ft,
FRUREARS FhiEhky . 4 Fioky 2% S 28 T I o

TP A H ZHDNATR B & . Premix Tag. Marker
(1 000 bp) FEY TR (K& ARAA;
GelRed. IflEHE  AETAMTRE (B BOARAF.
12 AR5 E%

LX-100FFE RS0l W] HAR DRI 1 iE
AIRAF: DYY-URFER KA BN
BS-124S7r#r R b iR BRI A W] AR
M1 & 4. S1000 thermal cyclerdE K4 H#i4y £ [H
AR aal: 1-15pkAHEOHL HESigmal A& ;
NanoDrop 1000f & 4% 5 & Hll e £ EThermo A 7] .
1.3 ik
1.3.1 DNA#ZE

PH M A3 AR B A5 00 A3 A i [R] ZH DN AR B )R AR 4
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Table1l Primer sequences used in this study
HH Ll (F-Primer 5'-3') S (R-Primer 5-3') JBHEIC
1152 GACGCTTCTCCAGACTACAAT ATGCGATACTTGGTGTGAAT 54
matk ATTTCTCGCTTTGATTGTCG CAAAGATTACCACCTGAGCC 56
bl ATGTCACCACAAACAGAGACTAAAGC  CTTCTGCTACAAATAAGAATCGATCTC 56

tmH-pshd ~ CGCGCATGGTGGATTCACAATCC GTTATGCATGAACGTAATGCTC 58

PCR# & (50 pL) : #HDNA 5 pL; Premix
Tag 25 uL; IEM B (10 umol/L) 2 pL; I 5|4
(10 umol/L) 2 pL; JEE/KERF|50 pL. PCRY 1Y
FEFp: 95 CHiAs S min; 95 ‘CAME 30s, 54~58 C
Bk30s, 72 CHEAM4A0s, RMN3I6 MEH; 72 CHEAH
10 min.,

PCRY™ M=) 222 % BF R WE B LK 43 15, A FH I
AR R G A G .
1.3.3  PCR™¥ 7 S Luxt

PCR&=ik A TAY TR (g A BRA =
ATXE IR, BRI R T4 511 . B As i il e &5 2R
ZPHE IR W 5| Y7 41, $E 58 GenBank i TBLAST
EL X
134 51¥pd F LSS IE

BHERE. DRE. KE, FF. EX00%E1.3.1
W HEAT I N 4IDNASREL, ZPCRY™ 1A 7= M 15 b X
Usan v By/pa NP EEl ik e
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HEATPCRY 3, FFE LU R/KAE I REREAT BT I . 4™
7= A2 o 35 G A I rB K A, S5 R AL R . 5
HOPHT, ITS2HtrnH-psb AT H 8% 85, AL FHVEREA Y
HE . SRE. OKE., FEMNTKP LY 3G w5
o ITS2FFBIF 445 K/NES00 bp /e A7, o7 442
FRISYT 8 H 700 bp e A7 KNI AERE 3 457 o trnH-psbATE
B BRE. KEPy 181600 bp KN, MIEE
SRR K A 43 45 E1300 bpF1700 bp K/NRI26HT, %%
WRANEREZE . maKFH 5100 @8R ZE, NEY
BB FE Y &, HrhDRE PR RHES,
TG ROREE . MirbeL P AN B 51 E 15 R Eh 2
TUTEMT R — G 2%, (ELREY MR H RS
B B, TAEAR S Hh g 2R 51K

M Al A2 A3 A4 A5 N M Bl B2 B3 B4 B5 N

M ClC2C3C4Cs

N M DI D2 DI D4 D5 N

M. Marker (A % FIRUCA1 000, 900, 800, 700, 600, 500, 400,
300, 200, 100 bp) ; N.JHIE; 2. A ITS25ER; B. trnH-psbA¥E
K C.matKFEN; D. rbeLFEK; 1~5E7%E. D%, K¥E, FE, XK.

Bl FPEAER4 FEE B PCRY L Ik
Fig.1  Electrophoresis patterns of 4 genes amplified by PCR from
positive samples
22 PCRPWII T %

WGPCRY M=k A TAEM TR (L) B AR
A FRAM R, W45 R AR5 GenBank i 47 BLAST L %t
M, R IR2FR . ITS2HEF 3 BIEE T . HEAM
FORFE S L T, TTE SR RS L 2 RN R

i, HABERSUCN80%, WAl A . matKFE R 7y
HITE Sy E AN AR fh T S 2R, (EAE DR B R
I AR RS, BRI, TR AR S R O ARy, A
AFR99% o rbeL H K ¥ 2 A1 25 2 1) R AR
MAEE A8 HOR1G IBAR LU 45 3 . rnH-psbAZE A (130 Fr
IR, EEE . SRE. RE. BEDYHX R
Ty, ABAE FORAE i Lo 85 Sy R R B R A

#2 A FIDNARFIGenBankBiif i LX) % 5 45 5
Table2 Results of sequencing and identification in alignment
with GenBank

il EE L KE HE ES
1782 N X X N v
matK N X N N N
rbcL X N N J N
trnH-psbA N N N N X

A VTR XU RO R NREEX . %4, 5.

Nt — B X DNAZ RS 7 51 A7 VP AL i, Xt
4 A"DNAJFFIHPCRY G 202 (5 LI M 4% 7 B o ) e
BRI S Ih RGP B EhD 7 51 2k
2 (PCRYIGE X WP M) HATH T, Gitds R
WMFEIFR. GREIR, ITS2H trnH-psb AW 7545 33543
REE, D AIN60%A180%, TiimatKAlrbeL Fr B4 %%
N8 DHN24% « JRE G FEARB BRI, (HGiH&5 547)
RNVER R B DNA S S (14 ORI — & 1 fe S 1 2
%, i Loy W, ITS2RltrnH-psbAFE R 2H & R /E Ayl ik ik
DR B HEAT 5 825256

£3 AL[FEDNAFHPCRY 3K Wi %
Table3 Results of PCR amplification and sequencing by using
different DNA sequences
7 PCRY" 3 ny JT I
I % BRI % PAEI%
1752 100 60 60
matK 40 20 8
rbcL 60 40 24
trnH-psbA 100 80 80
2.3 5IiE AL,

Nt — IR AT R RAF I ITS2 F trnH-psb A5 W)
PAMAME, MEE (FRERE. AFEEHE) - GRE
(RE1S. ©E56%5 . BESYS) . KE (LTS,
R8T HAEAKE) . HE (MEIS. BEI105, &
E325 . WELTS) . Bk (RE99. HilF6702,

#£4  FRYFHGenBank i B b x4 5 45 2
Table4 Results of sequencing and identification of different plant species in alignment with GenBank
. B IRE RE EE XS
HEHE ARHEE  REIS w¥ses BEsH RS RS WEAE  HEIS  BEI0Y BENS WEE REY B2 hpon
782 N v X X X X X X N N N N N N N
trnH-psbA N N N M N N N N N N N N X X X
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[ (B 35 R I ern H-psb A 5 W04 38 3 58 1 L R4 52
SEWT UL BHITS2 R0 trnH-psb AT W) 2H 4 138 F 1k B4
24 SEBRFE S DNA Y E

PR VL R IR A (4 AR 25 B S RIS AN TE B AR
i [ 3 4IDNA, 435I R F ITS2 3 K Fl trn H-psb A 5 K]
I VEATPCRY 1Y, PATC B /K AE DN AR AT B 14
XHIRES, Pt A2 s . B M B AL B 1 4%
W, UEMIPCRAK R AT Y. by & FUE R FE S 29 189
400~600 bp K/NEI 247, HAMWIHEMW ARA 20, ¥4
BRI

MAIAZA3IA4AS AGATASAYN MBI B2B3B4B5B6B7B8BIN

AL ITS2R: ;. B. trnH-psbARE[R; 1~9. K 5% 1 ~4MER 1~ 5 o
E2 WA ERE ) BURPCRY 3 2k A
Fig.2  Electrophoresis profiles of genes amplified by PCR from samples
¥ ERPCRY M- ia A LAY TR (R
JBE AR A7 BR 2 =) #E AT X R, JF R T AR 3R KL
GenBank 4T BLASTLL X 4041, LX) 45 39 8 1 15
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Table5 Species identification of samples
. i ekt
b
1 2 3 4 1 2 3 4 5
112 B HE HE  HE  HF HF BR HE  HE
mnH-psbd  ERE EfE B HR HE O OHE  ER EW W
MuXu i Hf OHE N HiE O OHE AW AR

N — BB E A R T S, AR IR 1S i 4 Ak
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Primer-F: 5'-GACGTGTTTCGTAAAG-3’, Primer-R:
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ETE, B a4rE S APCRY EACRIE KRB R R . 4550
BTl BS5 5L, BAT I Sk 5 FIUE K0 B il 3545 1 78 L
5y, SRERAIARE RS ATE, AR B IREE

3 9 ®
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Y, FAEDNAZILIG R & — L3 A brde: 1D BA
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(RIE 5T CUARRT B3, I e HL 0 P 4t i €5 3 C 4R A BT A
Ccoi) 1ENZNFRrAESEN", Ay A B B A9 T
VR4 vk 2 4 44 b [ rbe LA mat K AN 36 IR Be/E il
YIDNAZ RS AZ O 550, AZ LR RIITS v B A i A v
trnH-psbA i BAAE kb 7646451
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ANBIWFF L5 —5, KressZS\ AL FE R B B4l 47T sk
DAV RRE I S, HAE HITSHtrnH-psb A& 8T
(e HE . 2 352 B rbe LRI TS S DNA - B HEA
Bt JE36 FAMAIUE AT, L THARINRAKE,
R THEARRBHRIF RS KR BRI 25 F
TR DNAS Y, RIVTS2AEFRN K F L1 #5277 LA
IEF192.7% . ¥ AR 0 SRRAHE DN A Z G i i 1)
WEFCh KRB, trnH-psbA. ITS2. rbeLFimatKFF 545 305K
B4 5995.4% . 92.3%. 90.1%A10%, H.trnH-psbA.
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