1364 2021 12 35 12

|

FEE, EF, F#, g4, kEMHE, NEA, EAE, XK ChES

mm 2y R E ST BE, dE AT 100050 )

AT R R 2 KR B A A T R 6 AR, 5N PCR J ik Ae % RARATPCR
kIR RAREIARE, ATETRGLHENGBEKREZ . VB SR A, HENESI
)\PCRﬁ%Emiﬂiﬁxeﬁ##\%%%w44:% P EEAFHAER, F kB KA AT A Ao DNAS BT
2, RAAWEEF M AR I IE A & 472 69 7] Ao KA 4 7 AT 3R A, SR AT2Ah T ke A R
ML AR, HEERE LRSS R, ST EHRRTFSE, K I8 it FAEDNAS T
RIBRZ, £E T REDNARBGKA &; #57 L@PCRF kAo xfa’h‘\%‘FPCRﬁ% FHRBTEST
AR 0 4 S 3| 4 Ao iR AT 2%+PCR7;>£6@%JMF<%J7@1 g+ Kg''; HBPCRAEFHEBEMAETAMNR
¥, %IEIRATPCRF E WA ZE ERSDA1.56% (Ctfli=29.74) , £HAMERSDH1.98% ( Ct{f=29.88)
KIEAFIA T ROMAME K47 ik, LR EWIRA RHHLHBAT £, PCRZY %2 L% F
J&, 5NCBIZIE E LT, #ikA KA (Oryza sativa L.) . IR EPCRAM 7 sk bg4F &6, B AFE L
WAT AT, BRFZT fPﬁkeﬁ#f‘%*#}éﬁPCR%f%%/w AR I TRE #Lﬂl? 38 PCR Ao %
HIRAPCRG AN 77 ik 54 T A8 B AR AR A, B H 5 Efedin ey Es, R4ANT B2l E
FHRR, TET TRGELFGFERKER,

PRBGAFEAK G ; BTk KR, SEPCRE N ; % AIEAPCRF *
R95 A 1002-7777(2021)12-1364-11

doi:10.16153/5.1002-7777.2021.12.007

Research on the Supervision Method about the Detection of Adulterated Rice in
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Abstract Objective: In order to solve the problem that there is no detection method for the detection of
adulterated rice in water pills, the conventional PCR and fluorescence probe PCR method were introduced and
corresponding new standards were formulated to improve the supervision system for the adulteration detection in
Chinese patent drugs. Methods: Taking Tongxuan Lifei Wan as an example, the new role of PCR in perfecting
the adulteration detection system of Chinese patent medicine rice flour was introduced emphatically. The sample

pretreatment and process of DNA extraction was optimized, the specificity of the retrieved primers and TagMan
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probes was evaluated by bioinformatics analysis and experimental validation. The specificity, limit of detection
(LOD), precision and repeatability of the two methods were investigated and compared, and commercial samples
were screened. Results: TianGen DNA extraction kits were selected by evaluating the quality of DNA molecular
extraction. The common PCR method and fluorescence probe PCR method were established, and the specific
primers and probes suitable for this study were obtained. The detection limits were 0.001g in the two PCR
methods. The conventional PCR method maintained good precision and reproducibility. In fluorescence probe
PCR analysis, the precisions (RSD, %) were 1.56% (Ct =29.74) and the respectabilities were 1.98% (Ct = 29.88).
Total 9 batches of samples from 3 factories were screened and the results show that 6 batches of samples from
manufacturer A were adulterated with rice flour. The PCR product was compared with NCBI database by cloning
and sequencing and confirmed as Rice (Oryza sativa L.). The PCR detection standards for adulterated rice flour of
Proprietary Chinese medicine were established for the first time by considering characteristics of different PCR
detection methods and referring to other industry standards. Conclusion: A conventional PCR and fluorescence
probe PCR method was established to identify rice adulteration samples and corresponding detection standards

were formulated. The new methods and standards were urgently needed for making up for the gap in the regulation

of adulteration in Chinese patent medicines and enriching the supervision standardization system.
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method; a TagMan based real-time PCR method
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PELE R AR . TagMan®4EHH AR SEFEPCRY 14 i
5519 — R A RS OO SR, 5
PCR&Z=W H AN P A A 2298 e . TagManfR &4 AR
FRSEELE  MERE S . PR SRARN Y AR SC ST
TR CGREIL ) B0 5@ PCRIT
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M, SR e T PCRERE, #ilE T EAEH T
BB PRI bR, 563 T P s 25 1 Oh s I iy
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1
1.1

CFX96 Touch# g HPCREG R4 ( £ [H
Bio—rad/A# ) 5 BREPCRIY ( SEFEABIAF ) ;
EPS-301H 31X ( 9&EH Amersham/A#) ) 5 DHG-
9075A T4 ( LifF—fHRL 2 ARRA ) ;
XS105+ 02—+t KF (FitMettler
ToledoA ] ) ; FA2004BJ1 43 Z —HL 70 b1 K-
( RO R AR A RA ) 5 Milli-Qi#B 4tk
¢ ( S£EMillipore/A ) ) 5 Eppendorf MiniSpin#j
OAHL. Centrifuge 518RELLAL. B (10~1000
pL) (3EEEppendorfAF] ) ; MMA0OEREE(L (fi
E RetschZy Al ) 5 i 52483 T Nano Vue
plus GEHBABEITER) 5 2 HIBERRE RS
Gel Doc XR+ ( FE[EBio-rad/AF ) -
1.2
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(#£5120951-201706 ) , #5HE (L5 121028-
201612) , ¥ " (#L5121554-201204 ) ,
# (#5121051-201606 ) , HE (5120904
202021) , MEEz (#5120969-202011) , F &
(#t*=121272-201806) , K% (Ht5121117-
201910) , 5% (H#5120981-201605 ) FIHE %
(H1L%5120955-201810 ) , ¥4 B H [ £ b 24 i ke
FETFFEPE
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Ha R SRS R A 5 26 B E R A G B
10> ( National Center for Biotechnology Information,
NCBI) Bl bxt (W34 )

FHYIDNAREGA N & (17569104 ) W H SE[H
QiagenNH), FAUEYIFER HDNAFBGAF & (5%
ZDP305-03, ELAEAL) A RRA LR (dE
) ARAE, B NS . WEHInvirogen
NEE R (WLER2) , TEZiEW (pH 8.0,
15 B548106-0500 ) . TAEH KM (175
B548101-0500) . 10 x PCR buffer ( $73-B650060-
0006 ) MPCR™¥) v kil & (585 B522213-
0020) W H TAY T# ( L) ARAR, 48
MRARBURF & (55569504 ) . Taq DNA B4

FTZRO07TWZ ) | BfEkE (1755260 ) FIDL 500
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b FERh A4 FR %K it B I FEfh SRR
1 T B PR AL A 1201 7 i, i
2 38 T HRT AL A 0201 3 i
3 1 T AL A 0101 6 Hilr
4 38 HET AL A 0302 3 i
5 00 T AL A 0203 4 Hil
TKE
6 38 HET AL A 2302 4 s}
7 SIN=SL B 0001 3 et
8 T B BT AL B 5010 1 dtat
9 SIN=SL C 5106 4 et
10 IR Al 0001 1 dtat
11 BHAE X HEE EPS / 10 / JentkE
12 R bR EPS / 23 / Jent
13 25 R HR / / 1 / /
VE: TARRSERRS . RIS AR RRE S, TR 1.2 302 . KR SR AR 4 FR
2
Fr S 19 (57 =37 ) FEE TS B JGREE /¢ BREEER /bp
I Osi Fw: ATCGCCATTAAGGGATCAATAAATA 60 67
Rv: CATTGCATGCGTCCAAATAATAC
Primer: CCGGAGACAATAAT
I} Orh ™ Fw: CGCCGCGTTCCTGCT 60 71
Rv: CGTTGTAGGAGATGATCGACATG
Primer: CTCATCGTCGTTGGTCACCGCG
m Org "™ Fw: TTAGCCTCCCGCTGCAGA 60 68
Rv: AGAGTCCACAAGTGCTCCCG
Primer: CGGCAGTGTGGTTGGTTTCTTCGG
\Y s Fw: ATGCGATACTTGGTGTGAAT 72 /
Rv: GACGCTTCTCCAGACTACAAT
zhgysh
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2.1 DNA R ENCBIEWE ETEAT LA H7 .

HERRES, . BOEE PSSR, R0 g,
JAS0 mL 65CHITESE MEK, 65 CKIBIRE
FEESERSE, LRI, mLIRER E2 mLE L
B, HOAR I, A S RRAR S, B
ZDNAJREGERL, fifife T-20 C&H, T,

IR e HRESIR I o BT . RS AE . AT
=0 FREE . HRD. BRE . SRR RE . B RES
XTHRZG R M, He A BLE, WA, BRI
PEFEAD10 g, JIAS0 mL 65 °CTAITESE Mg,
65 CIKIBIRIEZ 84538, SEEPIEERO0.5 mLIE A
22 mLELE T, FEODNAFE N

25T R H0.5 mLAYJC I TESE MR 22 ml
BT, FEIDNARE

FH AT JEFIRR SR BROROR Bl e S A
ARETE, FRIERI0 g, BIAS0 mL 65 °CTAAITESE th
W, 65 CARIREEZESE 4L, STEPIER0.S mL
IREM 22 mLELOE Y, SREDNAFE
2.2 PCR

HIEPCR AV : VAR (25 wL) : 2xPCR
BRI (L DNAREGHE, ANTPs, MeCly,, KW ZE
S ) 125 wL, b, RS (50 wmol - L)
%0.2 WL, BHDNAR2 wl, JCHE4iK
10.1 pwLo BAFEMBEE2FAT. PCRIZV S
95 CHIAEM:3 min, PEHIFN40IK (95 °C 30 s,
62 °C30s, 72°C30s) , 72 CHEAH10 min, 4 C{#
FER L)

LRSI = T o 3 A 29 19 2 i A Gel Red %%
R BNSHREEI . FERDNA FREE H10~20 L,
DL 500DNA% FHbRicY) FFEE NS L. HLIKES
W, BUEEME Fr TE BRI AN AR

PCIRFTPCR ML : WA R (25 pL) :
2.5 wL 10 x PCRZE M, dNTP 1L, b FiFE5
¥ (50 pmol - L") £02 wL, #4025 wl, Taq
DNARAE0.2 w1, BARDNAAR2 wl, JOHE#B4E
K18.65 wl. HMFEMMBEE2 AT PCRIZN S
. 95°CHIZEM3 min, JEH40IK (95 °C 305,
60~63 °C 30 s, 72 °C 30 s ( FAMIEIE R AEDE(E
), T2°CHEHI10 min, 4°CIRAFRN =W .

2.3
ZHPCR™ W) s iR & AT, BRI
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(i FINCBIZUIEE T “Primer—BLAST” IhfE,
XTI-15 5 Y5 5 A T IE
25

IR SRR S L BIEAE S, . PHPEXT A2
XTHR, e “RESL IS FIDNASREC A1 “PCRI N 5%
7 ELR AT, HRR K B A g 2k .
RIS BT T /N2 SE23FhRE AR S A CHEL, IR 5K
M A A TR L
2.6

KRR K10 g A HRIBATERES HFOImAL, 0.1,
0.01H10.001 gfKH}, FERMASREMNL - 107,
1-1007", 11000711 - 100007, F& “FEALHI%
FIDNAJZH ikl ttan, $EIDNA, #47PCR
PHIRDOCRAE, FIKE/RBG TR CHE.

EEME: PO E AR AR S, R it
e Sl PP T hlsefy, $RHDNA, #H17
PCRY Y AIHECRAE, MUK R BT CHE

Ra% R B R EI & EE Ay, R
Kok, HLUKI R BT CHEL
2.7

R A A I 5 8 57 ) 7 R 3AN T K9 IKR
(313503 ) A S AL (KEAL) FEdhiE
A
3
3.1 DNA

JRIGER Qiagen . TakaraFIRHR3 T ZKAYDNA
PREURF S P, SR A S . BAYERE A
FE St R AN 23 (6T BB DN A4S T, ¥ 14 J5 I PCR™
YA KN, G5B A, Takaraild 7 & HE A B
AR TCPCRY AR 5 R Qiagenial i G4
WUt PR BRAG Y 5 H W R BeR/h— 30 5%
W, CRORM) RS oA Rt SR KA L
FIGEHREUS,  (EKK) MR AT 5 FHME X R
=B ZATRL RIS R .

AHIF SR BEHL T R AR B i D PR T 3
LR (3560 ) o BAERES (L) | FER
PERESL (236 ) « FHPEXTRR (1043 ) Fnas (% Ag
(14y) , BRERAE S EESREGK, 2100,
RS AN EIEEE TR, A260/280W% % (Y
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7E1.8~2.227 [0], MAHDNAFHIEI0~50 ng « w172
6] SEEGHE 23000 S At il L R ZH 2 I TS258 5 1)
P, CUEIIE15~252 0], PCR™“¥IDNAJFSI1E
NCBIERE PR R mih, SEFIER (WE4) .
3.2

ol C1-11) P35 ANCBIEE #17 Blast

FEXF, OsigIICRC 184 FE P41, ¥R T K
s OrbBIWIVEEL T 134 LR R A1, ki Tk
M5 OrgZWIVEHEC T 1A P A1, BRI T K
s ARBIIHH VE AL e = B RT3 MEPIR IR 5 B
A UL3XS B MY USSR AT S U, 2 K AR S N
(Oryza sativa 1..)

3
P AR NCBI 5 K R

1 Osi CP056053.1 Oryza sativa Indica Group cultivar Zhenshan 97 chromosome 2
CP054677.1 Oryza sativa Indica Group cultivar Minghui 63 chromosome 2
XM_015768313.2 Oryza sativa Japonica Group ubiquinol oxidase 2, mitochondrial ( LOC4329156) ,

mRNA

2 Orb  CP056055.1 Oryza sativa Indica Group cultivar Zhenshan 97 chromosome 4
CP054679.1 Oryza sativa Indica Group cultivar Minghui 63 chromosome 4
XM_015780617.2 Oryza sativa Japonica Group oryzain beta chain-like (LOC4337351) , mRNA

3 Org  CP056057.1 Oryza sativa Indica Group cultivar Zhenshan 97 chromosome 6
CP054681.1 Oryza sativa Indica Group cultivar Minghui 63 chromosome 6
CP018162.1 Oryza sativa Indica Group cultivar Shuhui498 chromosome 6 sequence

33 AEICRE it 24 T AG: HH 5 BH 0 RO/ N — B 4 1 4%

N T KR RSB B3R5 [ B e A 58 ()3
R, 3505 B DAARRE S IR A L B
HECRN 25 U0 BRAE i, HEATPCRIRE:, ik iy
PENAF T AR = 5 | P FIRER . S5 BH, Org
CI) SIPAI (oK ) AR St i3 1 i ke
SbERAT,  Has A RERIBA AL S A 9665 S
o Osi (1) AOrh (11) BIYIFZER (SR ) it
WA ES, e fE Skl (WKL) o FPCR™
Y2 BEE UK IR 7R . TEOsiBI I PCRIZ M, 12
AR AR Ay (Bl ) BEARE A Y SR TR
Orb5 [ WIIPCRE N T, (&Ko ) HEIRE S A
Z5AH s TEOrgB I IIPCRIZ M T, (& KH)
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3.4.1 FERtE

R TR Org 5 W R S L I X N A A
23Fok B HAWRE D O RE S CRESHERER ) JETI
i, THECHE, WhOrgh | ¥R bk (K2 KR4
FIiR ) o HZRARTHL, Orgd [Pl ke HREK . R AN
ERERBEADNTOES . 1~45FEPCR
PG RN TG, 45 R NKRE (Oryza sativa
L), AR RE S PO R SR, R
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Amplification
o000 Lo ]
H ] _ ; :
Rz
K
R |
= 7 _ _ | |
dooo Lo fo R L L ]
/
/ ; . ; ;
0 10 20 30 a0 (1)
Cycles
e 1 Org (M), 2: Osi (1) AOch ()
1
4 Org
il T IR g E S g Ct {8
1 S Oryza sativa 1.. Gramineae 24.5
2 i K Brown rice ( Oryza sativa L..) Gramineae 23.8
3 S Polished Glutinous Rice ( Oryza sativa L. ) Gramineae 243
4 2ok Black glutinous rice ( Oryza sativa 1. ) Gramineae 22.4
5 INZE Riticum aestivum 1.. Gramineae -
6 .= Hordeum vulgare 1. Gramineae -
7 Fip Hordeurn vulgare 1. Gramineae -
8 EA e Cymbopogon distans ( Nees ) Wats. Gramineae -
9 FER Rhizoma Phragmitis Communis Gramineae -
10 RAAHE Bambusa textilis McClure Gramineae -
11 =y Coix lacryma-jobi L.var.mayuen ( Roman. ) Stapf Gramineae -
12 e Avena sativa 1.. Gramineae -
13 bin)zeE Setaria viridis (1..) Beauv. Gramineae -
14 e Digitaria sanguinalis (L. ) Scop. Gramineae -
15 S Eleusine indica (1..) Gaerin. Gramineae -
16 Tk Zea mays L. Gramineae -
17 yidas Arachis hypogaea Linn. Leguminosae -
18 AR Ipomoea batatas (1..) Lam. Convolvulaceae -
19 b Fagopyrum esculentum Moench. Polygonaceae -
20 ey Glycine max (L.) merr. Leguminosae -
21 AN Abrus precatorius 1. Leguminosae -
22 5354 Vigna radiata ( Linn. ) Wilczek Leguminosae -
23 +5 Solanum tuberosum 1. Solanaceae -
24 a5k Glycine max (Linn.) Merr. Leguminosae -
e - AARTLFESRH.
zhgysh
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Amplification
= :
R
# 2 o |
4+
= :
ot r -
0 10 0 3I0 4=D (1)
Cycles
TE: LK, 200K, 3. JORFIRRK
2 Org
A Amplification
2000 +
=
ﬁ 1500 +
;‘E N N
_’; z : :
= . -
0} — :
7 i . .
0 10 1 a0 a0 (1)
Cycles

500 b —

00 b W——
300 by A——
200y WD
B
1005 A—

SObp

-
1/10

-
5L 1/100  1/1000 1/10000
Btk

Fh

e A POCHRER PCR 7 Bl PCR ik,

3

3.4.3 T MEHRG S

ZAT8E, R EEPECHE 229.88, RSDN
1.98% ; Fa A2 IO HE %5 B CHE M 29.74, RSDW
1.56%, FWIDECHREPCR T Bk 1) 51 5 1 FIOkS 2 i
RAf. HEPCR M ARk N, R TR M
FSCRS ARG 5 B2 Y LA
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TR IX TTB  35 00 bR i R T O A, 25 2R
T . IEPCRITIEMTECHET PCRITIE Mk
HAT ZB6H AR (1~65 ) BAKE 4.
PCR=H) 48 e i 7 76N CBUEE 12 Blast HE X,
4 B 5 KR L DR (0 [ VM R 100% ,  HLJGH & R I8
DNAJFFIKG H o
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A Amplification
4:[ 1600 +
= ; :
®e : j
-~ : :
R B
o - 1=El peli Z]IEI 4=El (/I\)
500pr
400 bp N
300 bp #NS
200 bp @—
150 bp
100 bp WS
50bp W
Marker  FEfh1
e A DOGERER PCR U5 B. %5 PCR KUV .
4 PCR
5
a2 FES AT IR Ejin=2 PEHRE PCR ik 38 PCR 5k SE R PG
1 S8 i A 1201 + + IKFE
2 8 B P AL A 0201 + + KRG
3 3 R A 0101 + + IKAG
4 1 B AL A 0302 + + KA
5 T8 PR AL A 0203 + + IKFE
6 i B P AL A 2302 + + K
7 T8 PR AL B 0001 - - _
8 SENERL T B 5010 - _ _
9 SER=8L i C 5106 - - _
H: ‘47 FIR PCR NCAFAYE, “=7 IR PCR A
zhgysh
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4

ASCLLEE AL (KEEAL ) A, TR
AT ISR i WS PR A P B AL A S A
P24 ) R AR DA B A e A I A 3 1 ) o
BIT R, #h IR Ik oKl PCR T 45
AR gk v, AR i A TR B O
fn, AT AR T A BRI, I
Gh, ARICGEWITE T 2 CHREPCR T AR Th i 25180
R R N R AT AT, DASUASRE TR TR 0 3 e v Ay
PE . REEEFIRCE, Sy HE N 2R R AT 55 42
HEE AR . FE T PCRECAR M s v A
i, ASCAFRUETR S B &, BEXRE AL A
SERRE | Tt E U M A I U S T, R
Bl g v 2[R S R R A AR BN o
4.1

TE— R A IR &, R B i 2
20~200 mefif () H., 2 HHE AT LI 2R
WFELR, W TS RS A, 2 — £ LA
BN, FHERTPIRAAB NG . KAk
BN RE S A EURE FE——KE 10 38 T U LIRSS

BT S0 mLINTESE il b, WBCE I  Ef T
DNARJHEE, DARRAR A B R Y LR
4.2

A IS Y AR T 350y i 5 3 H B L (K=
) BESL, K AT Z A6 YRR IS I KR
gve R THPRRIR SR T REME, A FHPESS R
PCR&”ZW AT Sa B Y, 751 0 5 NCBIAFE £ s
P (SO ERURE IR ) 47X, 4 HACYPCR
PRI S 5K RS 100%IERC R, A BEHIE Ky
BIFEN
43 PCR

38 PCR T VA M SCHREF PCR T AR 2 0 T 48
SE T O AR SO A i 50 500k X T R ik
R AT e (L6 ) o B PCR T I MIo¢
FEHREFPCRIT IR AR H R A7 i 00 7 42 1 A1
PE, K BRI BB AT R HE0.001 oKk o SR
PEICHRET PCR 71 ] LASE R W PCR ) 2 by 2E
TaqManiR 1Al L5 H BP9 BAMICXS , 32 il
HEBPE, HEBRIPHEEZE R .

6 PCR PCR
38 PCR 771 FOLHET PCR ik
A A R4
ki R4f RAf
Kt R 1 g FEfL T 0.001 g /KA # B 1 g FERL P 0.001 g KA
Al SE X P
SR M0 2 o7 X V
FLPRAGIN Vv X
ACE e A e Vv X
T I o 1] 2y 3-4 /N 2y 1-2 /N
25751k v X
P& 10-20 J7 10-50 J7
R A& L IN v vV
S R [ i
SERFE 50-100 bp 7 T P — S S G Ct <35, PHESS

LS PCR 4l

Ct> 35, [k

PCR =4l

zhgysh
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44 PCR

730 BB ALAL 7 o B KRR R RS
T2, ARG P % T A e n] Be AR e >
TS YL FEE AR PCRIZ N Y, A ) B
AL, CUAEARE R A CUE > 35T, KB ERE S Y
TH/NTFTRZ—, R T HERRIAEE TS e mT agd:
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