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[ Abstract | Objective; A polymerase Chain reaction ( PCR) identification method for Suis Fellis Pulvis
and its Chinese patent medicines was established to provide an example for the identification of animal-derived
components in complex components. Method: A PCR identification method was established based on swine
derivatives identification primers, the reaction system was optimized, and the established method was investigated
and verified. By the established PCR identification method, the swine derivatives of 20 batches of self-made Suis
Fellis Pulvis material, 19 batches of commercially available Suis Fellis Pulvis and 22 batches of Chinese patent
medicines containing Suis Fellis Pulvis were identified. The commercially available Suis Fellis Pulvis material and

Chinese patent medicines containing Suis Fellis Pulvis positive products that were amplified PCR were verified by

(KR EH] 20190319(010)
[(BE&TA] EZRAMZE RSP EZG ) 245 5 AR =0 H 7 (2017-6) 5t Je 920 5 PRI FBE BT B A RL0F L 55 2% % 31 (2210-008 ) ;
o7 4% F A B S 35 H (2060302)
[E—1EE] L, B+, NP2 5558 MY, E-mail ;975240432 @ qq. com
[EiEEE] "B MR NFRLEES D FAEL¥W5T, Tel :010-64087649 , E-mail : y_yuan0732@ 163. com;
* R BN BEESY B, N5 R 25 4y X E Y, Tel :010-64087649 | E-mail ; jiangchao0411@ 163. com

- 136 -



55 25 55 17 W FEXEAFFEHRE Vol.25,No. 17
2019 429 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2019

enzyme digestion and sequencing. Result: Totally 20 batches of self-made Suis Fellis Pulvis material and Suis
Fellis Pulvis control material could expand the specific identification band of about 212 bp, and there was no bands
in bovine and ovine reference, only 5 batches of the 19 batches of commercially available Suis Fellis Pulvis had
expanded specific identification bands, 10 batches of 22 batches of Chinese patent medicines containing Suis Fellis
Pulvis were detected to have swine derivatives, the Suis Fellis Pulvis control material and the PCR-amplified
commercially available Suis Fellis Pulvis material positive products can produce about 200 bp of bands after
digestion with Mnl 1. The highest similarity between the amplification products sequence of Suis Fellis Pulvis and its
Chinese patent medicines, and the GenBank database was Sus scrofa, the consistency was 99% , which conformed

to the sequence of swine. Conclusion; The PCR identification method established in this paper can accurately

identify the biological origin of Suis Fellis Pulvis and its Chinese patent medicines.
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T & AR PCR 000715 o

BE% DNA $2H, PCR 34 S5 HR 19 & e, 45 5
P PCR H AR O I 10 T & I 2564 1 2 51 5T, 31X
Sy 1 Z2 R D JOEL R JU5E Vi 240 L B 3F 5 09 it DNA
i 2R BRI ER IH 4T R B 4T & A R
S PCR 93540 10 4, £ U A% f3fc& 1) DNA, 8
LRSI TR T . Rk LA U T 20 A

Suis Fellis Pulvis; Chinese patent medicine; specific polymerase Chain reaction (PCR) ;

B A7 g DL AR, S e BT DNA 38 BT i
Xof g JIEL T AR At Bl 26 T 2R AT T 4R S 1 PCR %
95 Kwon %51 #2571 REJILRR 570k PCR %5907 3%, i
YA 4 S5 RE IV A E v E AU R 9K XS 5 IE A
B 2 ) i, e DNA BE— 2D B, B i sk =
ARy PCR S5 07k o

AW R 5 PCR F A X 5% BE Ry K b
G HEATORSE  BESL T IB A B b 2 i PCR S50 U7
25, N B2 A Sy v Sl IR 10 ) S SRR
1 #a
L1 ZHMEM IR A b E a2
st K6 AIF 98 BE (it 5 121273-201502) 5 45 3 2% i
(%i*5 201809001 ) Wy H b 5t AR 3 X 5t R B T 5 £ A
Z:7% fh (45 201809002 ) W H 4t 5T 78 I X 48 Bk
T
L2 gk 25kF 3L 39 AR (3R 1), Hd 19 4t
FENE Ry W E AN [6] 4 XY B, 20 LR T E A
il R AE R AR AR BOA [R) A A Y 0 e I (b 5 26
TCPRI T HR A ) D rp B R I, 2 A Uk,
45 CHEFEHET  BF AR R, BIAS
L3 hiplzy 16 2015 4 pie( b [ 2 ) o4
TR IR 2 (3R 22 ) g A AR 2505 (% 2) o
1.4 X% Veriti"™ # PCR 1%, GeneAmp 9700 %I
PCR {¥ ( Applied Biosystem 4\ &) ; PTC-100 %! PCR
{¢ ,SYNGENE SYNGENE % % Jit i 1% £ 4t ( Gene 2y
w) ), TC-512 A PCR ¥ ( L # Techne 7\ &) );
VORTEX-2 GENIE 78 i 1% 72 % {X ( 2% [§ Scientific
Industries /A ) ) ; Nanodrop2000 % 7 18 #% iR & =
#7141 ( Thermo Scientific /A ] ) o
1.5 950 Dneasy Il i M 20 ZU4% R 5 HOC5H) &
( B ELAS A b % P A PR A Al it 69506 ) , Ezup

- 137 -



%25 %

5517 1)

2019 4£9 H

FELEATFZERE Vol.25,No. 17
Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2019

F1 BEBEAMER

®2 SHEMBITRGER

Table 2 Samples of Chinese patent medicines containing Suis Fellis

Table 1 Samples of raw materials for Suis Fellis Pulvis
No. et s D mef_ o
1 20180905001 Jbxt 20
2 20180905002 LR 138.5
3 20180905003 YR 325.9
4 20180905004 LY 209. 2
5 20180905005 774 31.2
6 20180905006 bl 30.9
7 20180905007 LY 27.3
8 20180905008 - ¥ 76.9
9 20180905009 Froge 35.9
10 20180905010 T 306. 6
11 20180905011 B 110.9
12 20180905012 R 151.5
13 20180905013 T 116.8
14 20180905014 Y 267.8
15 20180905015 PR 196. 9
16 20180905016 YR 182.5
17 20180905017 LY 125.3
18 20180905018 LR 74.0
19 20180905019 I 8.9
20 20181026001 Jbxt 97.3
21 20181026002 b 15.8
22 20181026003 dest 21.9
23 20181026004 Jbst 33.6
24 20181026005 dbxt 25.9
25 20181026006 et 13.1
26 20181026007 Jbst 19.7
27 20181026008 Jb st 38.2
28 20181026009 db 5 28.8
29 20181026010 Jeat 32.1
30 20181026011 Juxt 9.3
31 20181026012 dbae 19.7
32 20181026013 Jest 13.8
33 20181026014 Jbxt 10.9
34 20181026015 b 7.5
35 20181026016 Jbst 14.2
36 20181026017 Jest 11.0
37 20181026018 Je 5t 29.8
38 20181026019 dbst 7.5
39 20181026020 Jbst 7.4

Pulvis
No. e e DN/A?LM % ber s
1 AR i 1801101 24.3 -
2 R R 20180101 107.8 -
3 A 171008 31.1 -
4 BRHER 17034 182.0 -
5 RERRE R 171106 32.7 +
6 REMHRE R 20180102 40. 8 +
7 FEMEF 180201 22.9 +
8 AL 20150207 16.6 +
9 HEJHLL I 170501. 07 6.5 +
10 FEMRL 1707002 125.5 -
1 R 20171003 92.3 -
12 FEfEL 171001 126. 8 -
13 1 0P i i 1708055 26.0 -
14 BEHKE 1703009 190. 8 -
15 BEKRRE 1710052 37.3 +
16 fFhA 201704080 57.6 -
17 PR 20180118 20. 4 +
18 I 171005055 14.7 _
19 P 180101056 8.3 +
20 PR 170101 1.3 +
21 A 180102 15.3 +
22 EHBKEER 18002 18.3 -
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A B K 20 DNA il $2 350 & ( B 2R TAEY)
N A, HES B518251-0050) , TIANamp Genomic DNA
Kit [fil /240 M/ 21 23 36 [F 41 DNA $2 B0 7] & (b
RARA AT A R AL 45 DP304-02) , Promega
Wizard SV Genomic DNA Purification System i 5| £
TR E AR AL AW HORA RS v, S A2361) 5
SpeedSTAR HS Taqg DNA 4 B (it 5 RRO70A) ,
ExTaq DNA 458 (#t5 RRO0IB) ,rTaqg DNA 5
fiti (4it5- ROO1B) , ¥y H K% Takara 2> ] ;Mnl 1R
HVE D) B (45 10012456) ,2 x Master Mix with
standard buffer (it 5 M0484S) , Tag 2 x Master Mix
(15 M04968S) , ¥y [ 3k 50 4l 9 48 A8 ) H R A R
2y H 32 000 bp DNA Marker (Jt 5t a2 0@ A WA
FRZ ALt BM101)
2 HiE
2.1 5% ZMCURG AR NET @ N (2020
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fif} 0.2 wL, DNA Bif 1 pL, i K i 78 18 K #b 2 &
25 plL, PCR [ 7E Veriti™ %1 96 FL 6 iF PCR X I
HEAT . MR K PCR 25 55 F:94 C HiAZ 1 5 ming
94 CAEE 30 5,57 C ik 30 5,72 °C FEfH 30 s, 3
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#,0.2,0.25,0.3,0.4 pL; ® A [ %5 PCR Y,
Veriti"™ 7, ABI 9700 %I, PTC-100 #I 6 TC-512 %1,
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3.1 DNA #Hugs 25 %F CTAB 3 ,SDS 31 4 Fif
DNA $2 B 5 & A7 46 B4 SR e X, fii ] Promega
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PR 5 SR A g, T AT B 245 A4 RN i A A 5 TE R
e R ECH DNA(ER 1)
3.2 FENBAZ5AF PCR S50 Al IR U3 Pk 43 2 e
14, AR SN R &R I X6 Ty 2 3R AT % 5 R 86 E
S5 R R UR JORBELE 55 ~59 CHE 5 IH K 25 B4 e Xof
RGP YR 0 29 212 bp BYRE 5 R 500 56407, 4 .
FS B T0 A 1B R B i R S Bk S L
DU 2 58 HOB KR E R 57 C (& 1) 543 5l ik H
33,35,37,39 1E 3 i A7 % 4, R BRAAE 37 W, 4R
TR X B BT AR A, B 2 W o LR IR R 37
K XF 25 WL PCR SR AR & iR Al DNA & 47
T %%, %% DNA Ji 5 #e & 29 30 mg- L™, 40 3l i
AT 3,1,0.33,0. 11 £% (% DNA £z ( DNA &
4392 90,30,10,3 ng) , 25 R W T 4 AR REY
WK 2) o T B kBRI BE b v 7 A B PR M B
R A AR B 1 R 58 S ) 45 R BN B 25 L A
FHMA T pL (2 30 ng) 1E K e KB L 5 Tag
B I AE 0.2 ~0. 4 L 0, T A FEA S REY 1, IR
UE PCR AR E M , e &1 28 Taq B &4 0.2 pl;
TE IR E£E1 4 Tl Tag WA PCR X, 58 1B Ry 25 44 K&
XFREZ AT I BE YT Hh 2 212 bp YRR S M M I A5
B ESH T (E3) .

He 2 S0 5% 0K PCR S8 51 5% 1494 °C Hil 4% %
5 min;94 °C 25 P 30 5,57 CiB k 30 s,72 C 4 ff
30 s, 3635 NMER i 72 CAGEMP 5 min, ff
SRR 20 Ht [ R ARk 245 64 F1 19 HE B AR Ry
iR AT T PCR %5 ,20 Hit [ 5% Ik 25 44 5 IR
KRS BRZGM SREDYT HH 2y 212 bp (058 S 1 5 0l 55
4 S B TE A, 19 LT B G IR 25 M AL 5
Y EE SR (B 4) o IEM Y 25%
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M. DL2000 Marker; 1. % JH A #E i (fit 45 20181026004 ) ;2. F% IH A% A
fi (415 20180905007 ) ;3. JABkIXI IR 2G4 4. RS H ;5. ¥R
2% ;6. BIPEXT IR (2,3 [)

El1 PCRENEE(A)FERL(B)ER

Fig.1 Investigation of PCR annealing temperature(A) and thermo

cycles number ( B)

El2 DNAKIRE(A)I Taq BEAE(B)ZE
Fig.2 Investigation of DNA concentration( A) and amount of Taq

polymerase(B)

2 X Tag PCR Master Mix Tag2 X Master Mix Ex Tag Speed STAR

SO T N L O BRI NP B DR O 2 "3 4 5 6

212 bp

B3 Taq BT (A)FARE PCR L (B)E2E
Fig.3 Investigation of different kinds of Taq polymerases(A) and

thermocyclers(B)

3.3 g2y PCR W [RGB
PCR S5 5] 77 10 A6 0 T B 5 o W5k A 43 1 v i 24, 22
ek 2y i 10 e I E IR T R (5, 3K 2)
PCR % Wi BOE Fh 329k 45%  Horb IH SR e 4%, E 1
TR, WM R, BB R, 22 B, o B e
2R % (#t5 1703009 ), 0 JF R (Ht S
201704080) , 37 i Jie 4 (L2 171005 055) , 2 K2
BRI i B AS BF 5% #5719 PCR % 53] 07 ik R 4G
W RAE Y A R — S R A IR ALy
M2 # K% (#t5 1710052), 7 fF K (4t 5
20180118) , 4 i i % (it 5 180101056 ) 4575 44 55 ,
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8 910111213 14 1516 17 181920 21 22 232

M 25 2627 2829 30 3132 33 3435 3637 38 3940 414243

212 bp

M. DL2000 Marker; 1 ~ 20. [ il % 2 #; 25 #4 (it 5 20181026001
20181026020) ; 21 ~ 39. 77 & 5% 0 ¥ 25 #1 (41t = 20180905001-
20180905019 ;40. S AR A3 X B 25 44 541, N S % fhs42. F RS %
fib 343, B xR

B4 3EREBAHEFYE PCR X5

Fig.4 Specific PCR identification of Suis Fellis Pulvis

Ty 2Rt — A0 E T 5 % R B2 9 DNA R BT, 5
R TR R By R 2y R R AR A
AR 22 L R IELRC AL R e T REAG Hh T S 2%
i, W5 38 T I 2 rh 2 A 00

M12 3 456 78 910111213 14 1516 17 18192021 22 23 24

212 bp

M. DL2000 Marker;1. JHSR 48 ;2. BEUA IS R AR ;3. Fr i Frs4. B
FrsS. BENRAE R A 6. BRI RF RAE 7. ZEH 58, ZI AL ;9. BRIH KoL
FUs 10 FEMRAL ;1L FE AR AL 5 12, FE AR AL 5 13, B4 I P JFF e 38 5 14, B 8 i
;15 B U 16 I s 17 0 IF F s 18, 470 PRS2 5 19, 7 T i
2520 YOI RE 21, RRIE F 522 ZOT B BRIEIE 523, R JIH M X Bt 24
1524, BIPEXFIE

BS5 &BFEEMPHEAHERYE PCRES

Fig. 5 Specific PCR identification of Chinese patent medicines

containing Suis Fellis Pulvis

3.4 KR BEUISE  BE IR RS> DNA 28 PidF
1 PidR 9734 J5 , PCR P95 Mnl T N U1 i 38050 432
F AT 196 bp Bt i T ik — 20 Uk 48 i)
S5 B WERGVE e IR XF BR & Sz PCR 38 (9 44 IH
K 25 6% PR F= W 48 Minl T Y] J5 3168 7 4= 29 200 bp
260 (K 6) .
3.5 JFHIE ORI FR 45 2R A GenBank 4
PEAT BLAST LU, &5 58 o, 4% IRy K H bl 2
P =W 515 GenBank ¥ 4fs 2 v AH AL 1 Bz 5 19
YiFph Sus scrofa (BP¥E S. scrofadomestica”’ ) , H: ¥
5| — 3 P 3 99% ( Genbank % 5% 2 KY964306. 1),
SRR B, RUITE R S HEE B A1
10 A 2 S A R R T
4 Fit5itie

AT L T R Ry K R 24 1 o S
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196 bp

M. DL 2000 DNA Marker; 1 ~ 5. % 0 ¥ 25 0 (4t 5 4 % K
20180905005, 20180905006, 20180905007 , 20180905009 ,
20180905018 ) ;6. J# I 4} it BR 24 44

B 6 MnlIR% 4R IEEEEY

Fig.6 Mnl 1 restriction endonuclease digestion results

P PCR %5 51 7 2%, 7648 IEURY X B 24 64 F1 ) 46 4 IRy
iR R Y 212 bp MR RS R F
S 2% W TJCAT o R 8 ST 0 ARG I T B 1 5 IR
1 B R BB 0 ki 24, 45 SR A S 25 B4 10 it
J 24 v REAGE H A DR 8 A3, 2 W T 3 4 I R 24 b R
JEVR L , o L2 AT BE AR AE 4B B BB R A OB B
BB R A5 R 8,y 252 A8t TR

K NIRRT AR Ry — T oty 2T A% 46 00 Sk 5T sl i 1) v
EZIIREE VIR I € R INEZTT I 8 Bl e S = A /N1 ¢ B
S V0 ) 5 T 7 O b g e — T AR BE g S I
JECRY Ko 5 4 BEAS v B 24 B R S v PCR S50 7 i,
K B Ay K v ol 24 1 S SR A ORI R SRR, Bl
BN 24 11 S 0] S A 25 R DNA 737 %008 H RO
AURE XS A TV 1) Bl ) 24 A T AR K e 0 4 i B A 43
F1 R B 452 I LS a] LY DL sk K IR 43
WA FHE ) A 24 04 A 24 o R R AT A R FL AR
sl

H 24 R OB R 1) DNA 2 BUR Hh il 25 % 5
AL . TP A RS 2, RER 4 v L2 Sy 2 R
29 RHIR A N TR, R X2 R M AR TE
KEHE, 2544 P RL, 5 SO T 45 0 e B2 K,
B TR I T Ry ™, Q0] 25 5 12 P ROk 24
b St YR — B SR P 25 5 S A I T A A
AHEFE X Z Fh DNA $2 B0 ) & M 46 i CTAB %,
SDS yE AT T, 97 i T fe il DNA $2 073, &

BFE T SDS £ DNA $2 U5 ik AE IS RS B i
o R T DNA LG5 i o A4 B g AR Ry
S HAb sh Py o> i DNA SRIBGRHE T 1545
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