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Identification of Arisaematis Rhizoma and Pinelliae Rhizoma by PCR-RFLP
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(State Key Laboratory and Breeding Base of Dao-di Herbs, Institute of Chinese Materia Medica,
China Academy of Chinese Medical Sciences, Beijing 100700, China)

[Abstract] Objective: In recent years, with the sharp decline of wild resources in Arisaematis Rhizoma
and Pinelliae Rhizoma and the immaturity of medicinal cultivation technology, their adulterants have appeared
frequently in the market, and the main identifying characteristics have mostly disappeared in the circulation of
medicinal materials. Therefore, there is an urgent need to establish a molecular identification method that can
quickly and effectively identify the specificity of Arisaematis Rhizoma and Pinelliae Rhizoma. Method: After
comparison of the rbcL sequences of Arisaematis Rhizoma, Pinelliae Rhizoma, and their adulterants, the
specific enzyme cleavage sites Hae Il and Dra 1 of Arisaematis Rhizoma and Pinelliae Rhizoma, respectively,
were selected and identified by polymerase chain reaction-restriction fragment length polymorphism (PCR-
RFLP). The main system conditions of PCR-RFLP reaction were established and optimized, and their durability
and the ability to detect genuine, adulterants, and mixed counterfeits were investigated. Result: The PCR-

RFLP identification method of Arisaematis Rhizoma and Pinelliae Rhizoma was established. After specific
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primer amplification, Arisaematis Rhizoma and Pinelliae Rhizoma could be digested by Hae Il and
Dra 1 -restricted endonucleases respectively, at annealing temperature of 54 °C, the number of cycles of 35,
and the amount of DNA template of 3-30 ng, producing two fragments or small cut fragments with a single band
between 100-250 bp, whereas the mixed counterfeits were not cleaved and both showed a band at 250 bp. The

method is highly accurate in identifying adulterants and mixed counterfeits of Arisaematis Rhizoma or Pinelliae

Rhizoma. Conclusion: The PCR-RFLP method developed in this study allows for the rapid identification of

Arisaematis Rhizoma and Pinelliae Rhizoma.
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A H]) 5 IY1000C B Pk AL (JE 50 B B AR A A ) |
Milli-Q #Y 4li /K 4% ( & [ Millipore 23 & ) ; Danodrop
2000 BY 8 {3 it 5 Hh 43 6O EE 1 . Nanodrop 2000 #!
il & % R A &t 4r A1 AL ( 3¢ B Thermo Scientific
NEID

1.2 25 5 B H  Qiagen DNeasy Plant Mini Kit
(TEEPREWHARARA A LS 69106) 51Tag
DNA R A5 (db X & EYHARARA A M-S
RO01A) ; FasPfu Tag ( 3¢ &l New England Biolabs 2

SpeedSTAR HS Tag DNA R & i ( H /& Takara /A 7 ,
#t 5 43 % RO71A . RRO70A) ; 10000xCelRed in
water A% 2 Y& Bk (b o 22 R 48 A P 4 R A BRA #
#it 5 CR0O01) ; Trans2K DNA Marker( b 50 430 4 4
W4 AR AR H L S BM101) 5 358 4 N (it 5
FA22BA 0011) ; FoAx il ¥ o3 B sl . 5256 B AR
air BB CHOR VBRSO RAE A A &
B o 2 B 2% B v 24 5% R b R R 9T B M
F VP& SR AR TR R 110t . 35

Ao, it 5 AP231-02) ; 2xMightyAmp Tag.  SrAE#EAREE L (NCBI) FE)7 4 L% 2.
F1 AHMREER
Table 1 Source information of medicinal materials
%5 2 R LT 48R HE &R e

1 — A KA Arisaema erubescens 38 e HORTE IR R W e AR YR O TR VLA

2 LN A. heterophyllum 6 THI T LR AT

3 ARAE KA A. amurense 2 FEARARER OB

4 R R A. peninsulae 1 HEhERE

5 HE Pinellia ternata 47 PO BB ML TR E L 0 g AR, TN B R B A

6 KpE Typhonium flagelliforme 5 PR TP REAY

7 o P. pedatisecta 6 LM

8 oA Typhonium giganteum 5 WIS AR AR

*2 XBE¥ERERM&A rbcLH GenBank FH{ER

Table 2 GenBank sequence information of rchL from Arisaematis Rhizoma, Pinellia ternata and their adulterants

EAS hr T4 FE R S
PN A. erubescens JF9408(87-92) MH1160(61-62) .GQ436779 .KT0257(27-29) .N0900(37-41) NC051541 MT676834 .
A. heterophyllum . FJ6386(18-20) .KT6340(21-23) .JF9408(97-99) .KC466586 .GQ436775.KT0257(30-35) .JN0900(31-33) .
A. amurense MZ4244(47-48) NC063965 . ON060885 . KT6340(24-29) [KC466583 .DQ859161 . KT0257(14-20) .JN089989
GQ436774 . KT0257(21-26) .JN090030 . MW000335, MN2061(49-51) . KT6340(08-14) .KT6340(15-20)
HE P. ternata MH5369(67-69) .MN192450 MH657533 .EU193198 .KF0224(98-99) .GQ436686 .KT0256(95-99) .JN0899
(74-78) .JQ237203 \NC027681 . KR270823 MT193722 MH5369(70-82) \FI638617 .HQ2217(37-40)
W18 R 2 A peninsulae KT6340(36-42)
KpE T. flagelliforme KT0257(10-13) .JN0900(12-14)
REEHE P pedatisecta MN192449 EU193197 .GQ436691 . KT0257(04-09) .JN0899(92-97) MW013550 ,NC058756 . MN 046890 ,
AM905807
£ 3 T. giganteum EU193201.GQ436690 .JN0899(90-91) MH657548 MH657512 . NC050648 . MN626718
2 HE a9 rbeL 7 9 HEAT LU X 43 B, 16 B K e A R B 1
2.1 MEMERADNARER WEIHREE EE R S 1 B D) AL gL, JF H PrimerPremier 5.0 (http://

Fe H 2 iR O i 22 AL D ) TR AR AL 2905 ¢ T T
B, A& R A B, B0.05 g, /N PR B A
1.5 mL 208 A, A 9 5 9 241 DNA $i GG &R
1270 Ud B R PR ) JE DY 2H 5 DNA L Bl %
I3 66 HE TN E DN A #e JB FRZ R 200 3 A9 48 7 1

2.2 FEUIAL AR BE R G Bt g M
GenBank B4/ 52 i T & K 2 o B e HOT 2R
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54 °CiE & 30 s, 72 °CHEffi 30 s) ;72 °CZEff 5 min;
4 °CARAE , SIF N W3, 51 W E T4 TR L
V) B4 A R 2 A A3 B

®3 W3

Table 3 Primer sequence

2kt Fo1(5-3)

KR  Lif ACCTGGTGCAGTAGCAAATC
T TGCAATTAGGAGAACAAACAG
FH % ACGGTAGAGCGGTTTATGAA

T i# TAAATAGTCATGCATTACGATAGG

2.3 PCR-RFLP [ W % 5] # M 2.1 50 N 9 5 vk 42
BURE i 3 X 4 DNA J , #17 PCR-RFLP J )i , PCR
SR ZR CRR RN 25 wL) 41 i 10x Tag Plus Buffer
2.5 pL, dNTPs (10 mmol-L") 1.5 pL, 5| ¥ I
(10 wmol-L") 0.4 nL, 5| ¥ F ¥if (10 pmol-L")
0.4 pL,Tag DNA R A (5 U-nL")0.2 pL,DNA
B 1 L, KB WGE K AN L 2 25 Lo SR 45 3 B
PCR JZ N ¥ , B T 200 wL PCR & v, i 47 fifF U 52 i
J N AR 20 wL, B2 AR R AL HE 10x i U) 2% vh i
2.8 wL,Hae M BRI PN DIEE(10 U wl")0.5 pL, o
PROBLZE K AN 2 28 20 WL, i Y1) B 7 37 °COK i 2 i
30 min. [AE O BUOIC B X5 K AE R BT PEXT B . T
W25 A U 72 ) 5 WL, FH 2% 14 3R A e
A7 FL UK A T, 4R S5 1) FE 6 e AR 43 BT A0 BE 43 AT
v At it B R L VK L T, 7E 100~250 bp A5 H A
— 1Y DNA 457t , WA 1 i o

2.4 FAEFEEE PCRYEHI Y HE B P F1 AR 2 1 32 5
B R B RO DN A KR B U I ) 45 4%
F 52, Sy ok e IR PRPE S R IE S IS,
XF R AT A 5 TR I 7 X% O vk B i
PR RIS R SR AT ARG, DA DR 25 A

3 £#R

3.1 i YIA 5 % £ A PCR-RFLP 2§ 36 51 4 %
xR B R B rebL R HE XS A0 AT , R K
A5 H AR O 5 7E rebL 15 51 55 90 bp A5 93 bp 4k
TEAE 24 SNP 7 s, H 28 90 7 ¥ 8 GL93 ity C,
AL S AL T Hae T BR M 3 U107 50 |, K
B HAEAE GGCC )T 41, il LA, Hae T U) R 51
RV YT, iy A TR PR & 0 43 0 Sy A RN T, HE 8
AGCT M A RECFR N AN DT o 25 51 DL IR 1A 5[] 325 %8
N 3R AW IR B B reb L FE 3 HE T 20 H L R B
5 HAB IR 0 i 7E rebL ¥ 515 124 bp A7 7E 1 4> SNP
D7 s, HS 124 80 ¥ 08 T, 1% A 55 4% T Dra THR #14

WU 5 2 B A AE TTTAAA 751,
LA Dra T YD) TR 3 A GO, 10 H AR R £ i 7R
55124 (230 AT 518 TATAAA AN g 8 51 Al
). 45 ULE 1B,

LU BT My 4T PCR Y1 5, K Fg S22 A2k
BRI 94% Hae WA Dra 1 W YIRS YD )G, 7] 72
AW R Be s U1 T R /N B B TR O b 38 TS YA Y,
SRR B B LK S UEAT X 4, K AR
B0 0 BEU1 5 AE 100~250 bp H 38— 447 Hifh iR
Phy i JC 1 BE VI, 7E 29 250 bp Ab 77 R S L A5 R
L2,

3.2 FKUEEERLE R
3.2.1 ARk BRCK A CEE RS
FHRR SR 2 50 51 9 54T PCR 3 o 43 3 a8 3 ok
T E R 50.52.54 .56 °C, 25 L R BITE 50~56 °C, FEA
By 1 4KA% 29 250 bp 2545 BIMEXT R 50 . H IR
FI A [ 52 56 %8 PCRAY S A5 A W) i B AT 22 S 1, 1B 4%
W] ) 54 °CAE i PCR %0 AR KR . 25 R L
E 3A.
322 R WA WKm A CEE IE A
AR SRS R 5 P 24T PCR Y"1 . 43 0I5 16 26
WHCH 31.33.35 47 A FEATY 38, 25 R £ 31 A1
R F RO AT B0 41 A5l (0 BB 404 A 2R AR 55,33~
3T GG WG 9 o O PRTIE S5 S A R L O
7 1k 2o A9 A 7 A A ARCBE 1 e R) Y 35 A 3
YE PCR GG R B . 45 R VLK1 3B,
3.2.3 DNAfif s HUORR 2 L7 R HIR 5
I DNA, 5% DNA ¥ B 29 30 mg- L™, 43 51| % ¥ A
2 F0.033.0.1,0.33 }2 1 wL & DNA #Ed . fdi
Fi S ) 51 W kAT PCR B4 , % & PCR 6 PR UKL
354, 1B KR JE K 54 °Ci#E4T PCR ¥ 1% , DNA #%
Mt 0.1~1 wL (M1 24 F 3~30 ng & DNA) B4 HED”
B H ARG SRR 8 (=235 N EFR) M1 B0 F L DNA
WS XY HE PR ) AR SRS R K, % S B DNA MR E
AR B0 A% b s, HE DL IEAT R U I DDA 0
9, W BE £ 25 WL AR R i A 3~30 ng &L DNAfE N
AR E . 45 R ILIE 3C,
3.2.4 [EYINEE] FEHGE PCR A% 14 R X il 1)
BFEHEAT T 2% 5 BOR pg B 2 B R FLUR O b b
HEAT PCR Y3, O B4~ 3 7= Wy i A7 6 V) s I, R
Hae I FR i P P9 Y01 2F 17 1§ U, 1525 B U B 8] 2
10.20.30 min. 1 h, %5 % 10 min B fiE#¥] , 30 min J5
fig ik 2 56 A W U)K g A B V) 7 AR K/NZS Ol 120 bp
(9 2%, TR O i 4R BB D), R 29 250 bp 1Y R —
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Fig.1 Design site of PCR-RFLP primer for Arisaematis Rhizoma and P. rernata
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Fig. 2

P. ternata(B) and their adulterants
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C
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100 bp
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Fig. 3 Effect of different factors on PCR reactions
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1~6. 1E i K AL 5 7~8. 2R B ;9. IR &2 5 10. KRB 11 (B 7
12. Bt
B4 A[EPCRLH Tag BT PCR R L A9 82N
Fig. 4 Effect of different PCR instruments and 7aq enzymes on

PCR reactions

A M1 2 345 6 7 89 101112131415
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250 bp _|
100 bp

B M123456 78 9101112131415
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750 bp -

250 bp -
100 bp -
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250 bp~
100 bp-

D M123456 7 8910111213141516M

2 000 bp |

750 bp

250 bp -

100 bp~

ALK A PCRY M ™9 B K i A ) 5 C. 3 H PCR

P =4 D ) PR 5 A B ITUY 4 5 W)l 1A C D Y i 5

MK 1B

Bs5 XEEMFERHIEEENMRBN PCR-RFLP & KA
oail]

Fig. 5§ Detection of validity of PCR-RFLP reactions for

Arisaematis Rhizoma , P. ternata and their adulterants
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AR 2 BT[] RS O RR O T LU T8
e RE SR I . 25 LR 6C .
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T FR 0 P B0 6 6 40 30 min J5 , JH 2% B Fi A 56 e
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D 2
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M25 48
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M49—— =61
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ALK EIE %0 ;B. 2R EMER;CBA MY DAR
O %5 5] s M. Marker; A.1~46. 1 i KR AL 5 47. @1 6F R g &2 48, B 1
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Fig. 6 Examination of applicability of PCR reaction methods
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Lo X5 43 07, ST T 2% S BRI P Tl DD AL AT, KT 48 5K
B9 99 UE ITS & A9 AL 807 50 48 ok K, ikt A
A PCR-RFLP il U] %5 5] 51 ) A7 %500 o b, A<
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