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Identification of uighur medicine Cichorium glandulosum and its adulterants by
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Abstract: Objective To establish molecular identification method of Cichorium glandulosum and its adulterants Cichorium intybus
by Allele-Specific PCR. Methods The samples of C. glandulosum and C. intybus were collected in different geographical areas.
The DNA was extracted, and rbcL gene segments were amplified and sequenced directionally. The multiple sequences were aligned
by using Clustal W. Specific primers were designed and amplified according to its variable sites, and PCR reaction system was
optimized to determine detection limits and establish Allele-Specific PCR identification method. Results According to
Allele-Specific PCR system established in this study for C. glandulosum, the optimization results was a total of 30 uL reaction
system containing 7agDNA polymerase 0.25 pL, 10 x buffer 2.5 uL, dNTP 2.0 pL, primer 0.5 pL, template DNA 2 pL, and ddH,0
22.25 pL. The most suitable PCR amplification procedure is one cycle of predegeneration at 94 C for 3 min; 32 cycles of denaturing
at 94 °C for 30 s, annealing at the primer temperature 55 ‘C for 30 s and extending at 72 ‘C for 1 min, and extending at 72 ‘C for
7min. Through the detection of 20 medicinal materials of C. glandulosum and C. intybus, the result showed that 230 bp amplified
band of target fragment was identified for C. glandulosum but no amplified band was observed for its adulterants. Conclusion In
this study, we established and optimized the Allele-Specific PCR identification technology of C. glandulosum and its adulterants C.

intybus, which can accurately, reliably, and effectively identify these two medicinal materials.
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B2 E Cichorium glandulosum Boiss. et Huet A
Y BRI G ST 258, 465 IRIE A PR 9 R )
Ksina, N2 RHEYESH R TR E 0B, %
A ARG T (R EZG L) 2015 fERR, BAATEA
. B HE . MRKEMEER: HTaTeieg
L ERAED. KRS, EEN, BRE R
XA TR EE SR AR TR, AN AR IR AR
Xik, s aaant. Eoh, mingEmx &+
B, ITEREI, fE RGBSR
AEF PO, W ART PRI B X
BHERTT TR EANHIE N, T LB E 5%
EL Cichorium intybus L. " F1REM ], fE—E 25 I
SR T A I e . BT ARSI EUL
B, ARG EAL S 7 VR AR MR L AE R X 73
K, HAGIN 75 A2 B MR PRI Ko N A DR 2 A2,
RN HL ot B AT R o DRASZEL AT R F =4k
LA AT S5, B VEBO N EBST. [Rk,
ST AERA T AT AR S E A RAS U N AL R
P PCR 3R] H T A BN sl M r s AL IR AR
S, FERARE Newton 25 T (14 PR R &
uliEE, T DNA REBERZ 3°-5° 5 IBEETE, 5l
Y SRR R BB AR TC PT DAA Rl PCR SN,
RIANBEAR Rty 18 H R R JEAER, 1 BoR E
Ih T F 8t Dendrobium nobile LM | #r N
Fritillaria thunbergii Miq." . & & Astragalus
membranaceus (Fisch.) Bunge "\, IR Atractylodes
macrocephala Koidz""454 Mt e b 256 ORI . 7E
ARHRFEA, AR ZRAAK tbel FER P, Bert—XE
BRI S 51, WA SO 5 TR i A B
PEAL FHET PCR 2251 7T, DA ST AER AT 52 DNA
I FREITTE, IR TR AR A I SR
Behifl
1

HrA R R DNA $REGAA) & (BRI
HIRAT]D, Taq B§(2.5 U/uL)dNTPs(2.5 mmol/L )
DL2000 DNA Marker #JJ4 H CIEZURIRA IR A D,
iflEfE (GENE Biowest). #ZIRU4El (Geneview).
R~ ToKCEE R4

DYY-6C BHIk RS (LmiiN—EE ),
Del DocTMXR+5EH & £ 48+ C-1000TM B PCR
1 (3£[E Bio-Rad A#]), IM1000 BYHLF R (R
PR ERIG R AR ATE]D, 5424 TURIRA R
20l (B8 [E Eppendorf A 5] ), UPC-I-10T 4i7K4X

M AFED, MEREEE (F2E Eppendorf AF]).

EEUREA SN BT 2016—2017 4E[RI{EH5E L&
ARFF HARFER. FHL B4 B HSEA R X
TR, KB4 E C glandulosum Boiss. et Huet
19 1, ZGE C intybus L. 19 4. FEAY & 824
VIt Fe BRIV EIRIE S 03 B %508, R UEAR AR AR T
SR ST D R G S EARAE, LR 1.

#z1 H@mER

Table 1 Plant samples and medicinal materials

Yk oIS 7 b He
EHEEY MIJJ-1 WEE D B ARTE 3
BHEHY) MIJ-2 EIE e 3
EHEEY MJJ-3 HraEE A 3
S EAREY) -1 WrEE S B ARTE 3
FEEY J1-2 B AR R 3
S EAEY) 1I-3 = 3
BHEHM MJJ-4~7 WrEE B ARTE 4
BHELM MJI-8~10 R H 3
EBHELM MJJ-11~13 HERE AT 3
HE LM JJ-4~7 WrEE B R 4
FEM J1-8~10 S B AR BT R 3
HE M JJ-11~13 B A 3
2 Rk

2.1 HEEFELEES DNA AR

Ui £ 1Y) 2 B 2 MR R o it B s 4tk
ff A W0 25 R 21 DNA £ B 57 6 32 BURE & 8
DNA, B AP BRAK 50 & 42 it 1 i B 5 47
DNA T-20 CI#7E&H .
2.2 rbeL EFZERRFFINTIESNF

rbel 3 [RAZ TF IR P 41 B9 189 5% Pl ) 51 4]
HEATY 18, IE 17 514 rbeL-1f: 5°-ATGTCACCACAA-
ACAGAAAC-3’, xIa15|4) tbcL-724r: 5°-TCGCAT-
GTACCTGCAGTAGC-3’. PCR M AKFA A 30 uL,
1A Z W& Taq B§ 0.25 pL. 10X buffer 2.5 uL. dNTP
2.0 uL. IE A 5% 0.5 uL+ = DNA 3 uL, ddH,0
21.25pL. PCR MK 95 C. 2 min; 94 C.
1 min, 55 C. 30s, 72 ‘C. 1 min, 34 PME¥F;
72 C. 7min; 12 ‘C&53H. HL5 uL PCR 43474,
I 1% B ARHE B YK, Geneview IR 4Lkl e
o, AR E RFEIFATUEE, Blg. HHEHE
NS REOR i R Ut 7/ be SRS || K SN 7S /N
W REAT I, R IE XA .
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2.3 fIatERM PCR £50514980i& 3t

HRYE rbel FERIAZH R 7 H10 7 45 R B4 E
(4% H%HE (14 %, JET NCBI 12 %) MtxH
PR A 7 21 13647 22 35 41 [R) U5 0T 55 914 AN AR
XF, nZE AR AL AT 0, A AREER
(AR AL s AT I A%, AR %38 L R A primer
premier 5.0 Wit SRR IS5 Y) Frbel 5
R-rbcL.
24 PCRY#EBRHEKNAERMLK

FA IR S %531 51 ) F-rbel A1 R-rbeL #E4T
AL RRE S PCR 71, SR ZRA 30 L, KRN
Taq i 0.25 uL. 10Xbuffer 2.5 uL. dNTP 2.0 uL. IE
SIAIGIP% 0.5 uL A DNA 2 uL, ddH,0 #MEZ 30
uL. PCR [N 2&AF: 94 “C. 4min; 94 'C. 30s, 55
C. 30s, 72 ‘Cy 1 min, 34 MEH; 72 ‘C. 7 min;
12 C&5H. HUS pL PCR ¥ #4/=4), it 1% 55
BERREIK, Gutt, BUREINUE RGEIATUEE,
8. PCR R BAR R AR T A b, WA T A R 2L
(26+ 29. 32, 35); A[FIBKIRFE (49, 52, 55. 58
C)s ANEMAFR ANTP (0.5, 1.0.2.0 uL); AN[H] Tag DNA
RAHE (0.05. 0100 0.25U0), AFEGIAR (0.10.
0.25. 0.50 pL) BT 7 HE%L, LUfE Rt WEs"
4 H R R BUR AL AT o
2.5 MRS

B B4 E LKL DNA HEAT 10 (538 2006 5 7
B, RIS BN ZE 25 2.5 ng/uL, 2504 254 2.5 pg/uL
&6 MEETEIRE . IR DNA AT
BHE AL SR VE PCR P73, DLEEY™ th 2677 IR AIK
WP E R PR
2.6 ERFEMFHEAMRM

FIH CA 45 H AL mURs e e 2 00 51 P s AR AL
R, R kAT HEA R X IR 20 6
26 EFI 28 B2 AT RN, 3 UE 1A 2R 0] ) T
PR AT FEE
3 ZERENH
3.1 rbeL EFEZHERF5I 14

KB 514 tbeL-1f #1 rbeL-724r % rbel =X
AT, SRWE 1. PTUURIIEE R EHE K
HGIRAE bl BRRR AR 1S, H%
HAECHIEI S, v BoRK/N) 750 bp
32 [UR4FRMERNSIIT

FIRTF )B4 B L rbel R R H R P
5, H DNAMAN 3147 % #7741 bt 4 DA T

M 1 2 3 4 56

M-Marker 1~3-MJJ-1~3 4~6-]J-1~3
1 EPERESEREREX

Fig. 1 Amplification of C. glandulosum and its adulterants
REXT, 16 H 4 IR 2 B2 50 B IR e MR R
(E2)o WAATBURBLLE el FH 75194, 2 A4
BONFRE RESPE SNP A7, B E (MJI-5) fr
NT AN 5 HEE 5 460 A9 G, T 48 B AT a5 B 6
MHIFEA EEN A, B T2 E (JQ230997.1) A4 G
FE (JQ230997.1) fEALA 636 AT, MEREH
B 55 E MR S H Y Co B, HRYE B E MII-5
K705 460 5351 (JQ230997.1) £7 £ 636 K primer
premier 5.0 BB T SR VE % 51 519 F-rbeLl A1
R-rbcL. 5#)/F7 %N F-rbcL: 5°-CACGGCATCCA-
AGTTGAG-3"; R-tbcL: 5-TAGCTTCGGCACA-
AAATAAGAAACTG-3’ (3810 PCR N4 i, 32
n B 2 Ao RS AR IO, SIPHAdL
TR RIE R AW A\l B o
3.3 fUm4FRME PCR £35l

KFHEH B rbeL-1f. rbeL-724r FERI51 4
F-rbcL Fl R-rbcL X 244 iS4 rbel JEpH iE 479 3
(B 3), @HEI ¥R 3 B E MIJ-1~3 F1%
E JJ-1~3 BB, FiBONISE .
MR 5 R EHE MIJ-1~3 fey 8 H 230 bp
BB, WHHEE —2 Rt vTUHTE
S S LR A
3.4 PCRIxREBMK

NEESLHER ] SER A R B E KSR
WA B TR R, AT TR AT S A ) 5
¥) F-rbcL A1 R-rbcL 7E PCR R MAK R kAT T i —
WA . X R BAR R IR EOEEAT T A AT,
MK 4 HECUEH, JEELE 264 29, 32, 35 4
FEIRIT # AT DA R g3 o H 1449 230 bp 257, 1
TEIAEAE 32 MBI, I3 1) H 2% i o
o, FTLAESE 32 MEHM N PCR 14 R G EL

X} AR Z 38 KRS (T 34T T AL AT
MEF AT LAE Y, T fE 49, 52. 55. 58 CHAILL
R4 H 2 230 bp B R4, BREXT H 15
PR IAT 8T, 1BKIRELE 55 CHY, HM%&w
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tacgtctggaagatttgogaatccctactgogta

ARGCTATTTTTARATCACRR
AAGCTATTITTAAATCACARGT
AAGCTATTTTTAAATCACAR
ARGCTATTTTTARATCACRR

TATGTTAAARC TTTCCARG TCCAAGTTGR 451
TATGTTAAARCTTTCCANG TCCAAGTTGR 451
TaTeTTARAACTTTCCANG TCCAAGTTGR 457
i TFTTAAAALTTTLQ% TCCAAGTTGR 434
TATGTTAAAACTTTCCA CATCCAAGTTGA 451
TATETTAAARC TTTCCAH GCATCCAAGTTGA 451
TATGTTAAARCTTTCCARG ATCCAAGTTGA 451
TATETTAAARC TTTCCARG ATCCAAGTTGA 401
TATGTTAAARCTTTCCAH GCATCCAARGTTGA 451
TATGTTAAARCTTTCC GCATCCAAGTTGA 471
TATGTTAAARCTTTCCAR GCATCCAAGTTGA 450
TATETTAAARC TTTCCAR GCATCCAAGTTGA[ER 465
TATGTTAAARCTTTCC GCATCCAAGTTGA 463
TATGTTAAAACTTTCC GCATCCAAGTTGA 463
TATGTTAAAAC TTTCCAR GCATCCAAGTTGAER 455
TrTTAAAA\,TTTU_AHr GCATCCAAGTT! 466
GCATCCAAGTT! 463
GCATCCAAGTT! 463

tgttaaaactttcca
607
549

GGTGARATCARAGGGCATTAC 697
GGTGAAATCARAGGGCATTAC 674

GGTGARATCARAGGGCATTAC 641
GGTGAAATCRARAGGGCATTAC 717
552
GGTGARRTCRRAGGGCATTAC 703
GGTGARATCARAGGGCATTAC 703
GGTGAAATCARRGGGCATTAC 695
GGTGARATCRRAGGGCATTRAC 706
GGTGARATCARAGGGCATTAC 703
GGTGAAATCARAGGGCATTAC 703

BTN Frbel, ¥ A7 3k A R-rbecL
The red head is F-rbcL and the blue arrow is R-rbcL.

2 ERESHERT rbeL ZEFFILLTS
Fig.2 Multiple sequence alignment of rbeL of C. glandulosum and C. intybus

HHEIY 514

750 bp

123456789101112M

M-Marker 1~3,7~9-MJJ-1~3 4~6,10~12-]J-1~3

3 (IR4FRM PCR £HERERH SR mEREX
Fig. 3  Agarose gel electrophoresis of specific PCR
amplifition products amplified from C. glandulosum and its

adulterants

R BT, BT LAERRR KR E 55 “CN PCR R &[T
B .

XF AR Z B BTN 5| AR AR AT T ARAL 43 #T
MEFETLLE BT g AFAE 010, 0.25. 0.50
L B R AT DA Ry 38 HE 24 300 bp H HIZ&T S 1151
YMAFATE 0.50 uL BF, H ks ilse, Frblikd
SRR 0.50 uL /E N PCR A RHIBI 1551

Xt NAR R ANTP 34T T4, M 4
FRRIPLAE H, dNTP 7€ 0.5, 1.0, 2.0 uL I &R LA
Ry 29 230 bp HI2&77, 1M ANTP 4 2.0 pL

i, H s s s, BT RLESE ANTP R8N 2.0
L % 2 N4 2 () Taq DNA S -& B AL 20, A
K] 4 e LLEH, Taq BETE 0.05. 0.10. 0.25 U i
HBAT DA Kb 18 H 25 230 bp H 4715, 11 Taq
DNA A/ 025 U I, HM&HHRNWT, BT
PLiZ4% Taq DNA &4 0.25 U /EA PCR K R (1]

750 bp.

M1 2345678 91011121314151617

M-Marker 1~4 AAFEAEHE 26, 29, 32, 35 5~8 AAFIE
KL 49, 52, 55, 58 'C 9~11 JNA[FEMARL NTP 0.5, 1.0,
20pL  12~14-A[F] Tag DNA R 51 0.05.0.1.025U 15~17-
REFAR 0.1, 025, 0.5 uL

M-Marker 1—4 for different cycles 26, 29, 32, 35 5—8 for
different annealing temperatures 49, 52, 55, 58 C 9—11 for
different volumes of dNTP 0.5, 1.0, 2.0 uL 12—14 for different
Taq DNA polymerases 0.05, 0.1, 0.25 U 15—17 for different
primer volumes 0.1, 0.25, 0.5 uL

4 PCRFHRBIMML
Fig. 4 Optimization of PCR system
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S m%, PCRUERMMIE, REEZRA 30
ul, FLE K R N Taq B 0.25 U 10 X buffer 2.5 L+
dNTP 2.0 pL. 1EXIA 51 %4 0.5 uL. & DNA2 pL,
ddH,0 22.25 pL. RN A4 94 'C. 3 min; 94 C.
30s, 55 ‘C.30s, 72 C. 1 min, 32 MEH; 72 C.
7min; 12 CH&HR.
3.5 EFERHRSH

X AN [7) o A 5 A R A R 11 6 26 LB DNA
BEATRE 5 1 PCR A1, Hor 19 H 1) 2%t 5 2 fE DNA
BB R P B T DR 5 78 s, 4 DNA R T f ik 5
£ 2.5 pg/uL LA RIS, ANREA 250438 AR5 e 1 45 )
2y, Ut BB 4G AT mURF S M PCR ) S Ik Hh PR
N 2.5pg/ul, WK 5.
3.6 FEAMEN S

R i 445 tH PCR b & &, 23 0%t 10 £
YEE IR 2 B4 R TR S BT PCR %58, A
TR DNA I A X R . B 5 L PCR 417
Yy, i 1% e RERER HIK, Geth, RAMNBE K

M-Marker 1~6 %37j] DNA BRS8N 25, 2.5 ng/uL. 250,
25, 2.5 pg/uL. FEXH (ddH,0)

M-Marker 1—6-DNA concentration 25, 2.5 ng/pL, 250, 25, 2.5
pg/uL, control (ddH,0)

5 AEMEAR DNA KB =551 PCR 3718

Fig. 5 Allele-specific PCR amplification of different DNA
concentration
BAGHATIE, K&, S5SRWE 6. UKL, fi
PR SEVESE 514 F-rbeL A R-rbel A LA fff Hhoks
TBRHEAMAET AR, JHEANZTLN
230 bp, 1117 &5 Tk it 5 T K Hoxs R S B S 2%ty HH
R R PRSI Y] LR N4 B R B R E
L G IR E R 51 .

M 1 2 3 4 5 6 7 8

10 11 12 13 14

15 16 17 18 19 20 21

M-Marker 1~10-MJJ-4~13 11~20-JJ-4~13 21-ddH,O
E6 NmiFrRM PCREJNEFHEREGEMEREBIKX

Fig. 6 Agarose gel electropresis of specific PCR amplifition products amplified from C. glandulosum and its adulterants

4 g
41 ETF rbeL EELEEBMHEREEA

rbcL AV ERARTEDR, St ix B AE-1,5- %
ERRAL/IN4EEF (Rubisco, Rbe) HIKW IR, HTFH
SRS ERYE AR A REE, R
a5y -4 58 7 A SRR AR o« I AE Rz H R
TS TR RGO E o, FAE Y%
% DNA iz —U, 26 i R 70 At R B
rbcL JEFIAHEE matk. ITS2. psbA Z5AH & AL i
L, TER G H WA, 1 HIC R A R
MIREYD SR, I TS IR 2944, i Th 2R Ak
W T o 1K ] RE NS 1 250 B A A G rhel FE R AR
FEA K LR, REA R FIER T ITS
AT psbA-trnH &K 75T 70 M 458, (H &I 5K
5 LA S GenBank H R EFTH KM TS, T2 H

FERILERT 2 J5,  RIBA A€ R e A g AT i
— DI T, BT DA O R rbel 2 [RIZEAT AH O
YiIM % E .
42 FHRMEESISITREKRKL

2o b e R 245 B2 1 S AT T RTIIR
ESLG, GEHRRW, W rbel FE A AR A7 AT A
FasE, M Bk A3 B R P Z1 h mT LUK B, 7E rbel
ER PR, H 2 NEONFRE IR SNP A7 8.
S RTINS 2 MRS PR AT T R R B
ih, GERBIRDIY H H H %A . W AT A
TEHE, AFNR KGR, AFEAEF INTP, M taq
DNA &1, NESIERRET THRAES, L
SE %8 SR 1 B R A B A S .
PCR R R G AW E Ty, SRR 30 uL, 4l
4 Taq B 0.25 U, 10 Xbuffer 2.5 pL. dNTP 2.0 pL.
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1E M54 0.5 uL+ & DNA 2 uL, ddH,0 22.25
ul. RN 4AEH 94 “CL 3 min; 94 ‘C. 30, 55 C.
30s, 72 C. 1 min, 31 MEH; 72 C. 7 min;

2 CHE AR S 6 15 DURE 7 14 25 501 51 ) F-rbeL

A1 R-rbeL 4 PCR KR 514, Kt —LHEAT 70 ikt

Wy, g R By AR .

4.3  ZHEhERMER
FIAARAL G 1 PCR S RAR &, 8 FH A R

5% F-rbcL Fl R-rbcL #HAT & @M XM,

ATk H T3 B AS [F) M R XS0 20 4326 15 25 64 3

ITHE, REW, $ERAMEFREX RN

W 230 bp MRESIE B KA, T2 E R R

WA RE R T 39 H H (2607, B 7% B A

R4 e IE 1, °T DU T 4EE R B E H

P

44 (S4FR PCR EXEMPRINA
AT AR NEAR, CAEEPRE T

MR (N, AL R 1% PCR R IT RIS,

B 1E S5 E M B SRR EE, 7,

A1, THERBARTR 2 E GRS, BAE T

RIE— AT, B B LA S s ) R AR

il B Al . BRSBTS UEAAE 3 K 7| AN

DRI AT DASR S| R e, A S A Bl

HECH) 51 A BARH AR R, A A B

HIL, BTLL, FESCBrfaillid R, — @ Bt AR

DNA IV EERH A ZAsr 5 SR (1) 52

S 3Rk
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