5526 455 8 W FELEATFZERE Vol.26,No. 8
2020 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2020

- B -
Wit W 19 0L B I K IS BE Y DNA SR IE RS 4 7

AR HE, AR, BB, R0, Awm T, HRERT
(1. AXFEIRF ALFRLIEAGHEFER, KX 4300705
2. PEATYEHNFR PHAL PHERTEZARFAELESLRE, £F  100700;
3. B HARTAENE, B8 330052)

[FE] BW: BTG & BEE 22 %2 WM, SR DNA S50 05 52 7R X 4 7K 52 158 2 J50R) B8 i i s ik 01 5 85 % A
K= AT R K RE . FTE SR SRR R X (ITS) J 510 X Yie 4 A i i 0k 00 75 25 B 20 TR VB 0 b 36 8 Fh 168 13 4 Sl R 47 4%
TS %5, JF BT ITS Jp 51 8 1 Wi 0 4 400 55 2 48 5 5 | ) X A DG 77 i E AT PR S 08 o S5 SR« 44 0 R[] 8 T i 0 ok 0 75 25 1 IS
FEF K 35K 499 bp, JoAE F A7 5 o FF TTS 750 v o e 1 ik #0075 85 S L 7 o B 1R O b a2 A7 X001 5 ok TS 7 37 34 3 1) e
I L7 B R S V51 9 (ITS-BE/ITS-BR) Al f5 5 9 35 459 B K BF 102 bp (1908 B, SR FH % R B vl bRkt 6 ) s s ik 40075 25 5 HL At 1R
R IEN X Ar T BAHSE . G SO ITS JP 50 B ke St 5 1 W T L S 30 W 0 0k 40 7 B B LR OC 7 i i PR A L, Ol 4
KR B A K B RS %

[X#EA] IRISHEIERE,; DNA KB, NERRIRX (ITS); Ry, XFRER, SKEKE; K

[HESEE] R22;R931;R28;Q523 [ X##RIRA] A [XZHES]  1005-9903(2020)08-0156-07

[doi] 10. 13422/j. cnki. syfjx. 20200948

[ 0 48 Y hig th 3k ]

[ ) 4& H hie A i ]

DNA Barcoding Identification of Paecilomyces hepiali and Jinshuibao Capsules
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[ Abstract | Objective; Because traditional methods are difficult to identify the fermentation mycelium,
DNA barcoding technology was used to quickly identify the raw material strain Paecilomyces hepiali of Jinshuibao
capsules and related products. Method: A total of 168 samples of 8 species of P. hepiali and its confusable species
were identified by internal transcribed spacer (ITS) sequences, and based on the ITS sequences, P. hepiali
specific primers were designed to quickly identify the related products. Result: The length of ITS sequences in 44

P. hepiali samples from different sources was 499 bp and there was no mutation site. It was shown that P. hepiali
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could be distinguished from 7 confusable species based on ITS sequences. The specific primer (ITS-BF/ITS-BR)
of P. hepiali designed by ITS sequences could be amplified to obtain a short fragment of 102 bp in length, which
could be used to rapidly identify P. hepiali from other confusable species, and to distinguish relevant products in
the market. Conclusion; The rapid identification of P. hepiali and its related products can be achieved through the

ITS sequences and specific primers, which provides a reference for the production and quality control of Jinshuibao

capsules.
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1.2 i o 40055 25 S H 50 IR VB WD DNA SO %
FE EF A R VLG [ 25 A7 BR AR 20w T i
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F1 RESHEEREFZEEYH DNA XEBLEEHERNER
Table 1 Information on DNA barcoding identification samples of

P. hepiali and its confusable species
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(XMO1 ~09) , BEfAE & 4 4~ (MPSO1,MPGO1 ~03) ;
AN BET 2 AN (XFI01 ~02) , 3t 56 ~FES . %)
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Table 2 Information of samples during production process of

Jinshuibao capsules
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Table 3  Sample information of Jinshuibao capsules and related

fermentation products of Cordyceps
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A e (P2) R B4 BB T P21 ~23 2k
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YEE PR 171 2% 1TS P41 28 BLAST K R Sk, 45
RS 4 RAAT . 44 Z5 00 [R] R U i 858 0 055
B ITS JP SR — 2, 421K 499 bp, o— 7 5 & R
5, 1% 511 GC i 73 % 56. 0% o 7 B 5 R A
PrFh i) ITS J@ 8 K 8 22 S R, o, & B RRE O
R G iAE S 2 500 bp, il JE R K, 18634 ~
639 bp; B G WAEAN , £5 HU B K K I TR 22 MR A S 037
WAL B T 3 R AN, 25 HURTF 3 GC B #K
¥=55% ,RWF I AT —E MRSk, Wk 4. @
T X 2% 5y TRV W Rl 1) 35 B R o B, W A A DL TS
b P9 B KB AL RS Dy O, B9/ T 7 i 5 1R W B Y
T /N ] 38 A B RS 0. 056, 3R B i 8t 1% B i AR
i 857 SR AU B S S IR P AT X 23 o AR W Rl
R SN vig (3 BRI P N o 4 N LU 1 Bd (3 SR
N PR e s 0 A1 75 5 K% G B TR Y ) Rl 3% 4% 5 g
RN — 32, I J0 W 0 9 48035 B 5 B R VB W b 4] 2
— SO0 B, 5 35 A% B 20 A 5 SRR AT, 10 W]
T ITS Jy 51 n] S5 B i 058 990 S0 77 8 % 2 IR VB 0 b 114
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x4 REHUSERESRBEWME ITS F I HH1E

Table 4 ITS sequence characteristics of P. hepiali and its confusable species

7 A& A T A SEH GC e X e
=8 BH/ % AL B (E B B (E %
Wi s gk UL 5 44 499 0 56 0 0.056 ~0.747(0.401)
AWM B (E T EEE) 82 493 18 63 0~0.027(0.013) 0.049 ~0.785(0.417)
iy oy B 3 565 ~ 566 5 56 0. 004 ~0.007 (0. 005) 0.694 ~0.793(0.743)
W e 10 634 ~ 639 16 55 0~0.018(0.009) 0.123 ~0.696(0.409)
G WA AE 19 500 0 60 0 0.056 ~0.788 (0. 422)
2 5 453 ~459 19 35 0~0.027(0.013) 0.127 ~0.706(0.416)
ol 4 596 ~ 602 14 64 0 ~0.020(0.010) 0.049 ~0.793(0.421)
T 4 489 ~497 7 65 0 ~0.012(0.006) 0.108 ~0.771(0.439)
{2485 I g 1, 26 BLAST LR 56 3, 0 2 4 i
T IH B o Ul T B R 51 9 (ITS-BF/ITS-BR)
ze%';ib%w ® N Tl D SE =
%?»g@g T FH T W 0 i 40 7 B 0 RR SR PR PCROSEG , 1T X s 0
5 N = e N e » — NSO
\%ﬁ U 00T A L A H R R R T P 2 AR AT bR A A T
§ ‘old’“'sq
; W S BIRNX S
8 5 M12345678910111213141516171819202122
3 & 38
| i 2000 bp
@ i 1 000 bp
Y - 750 bp
kY fee 500 bp
£ il 250 bp
S %, 100 bp

Bl HEHHMEERESEENMHORELES R

Fig.1 Cluster analysis of P. hepiali and its confusable species

2.2 BRKEBHRE R IR DNA S0P A5 3 IR

T 2 A 4B 7K S 2 U T R BT v 4 D BRI LA K
S WA AR L 157 3 FF A RS2 U DNA T 753 DNA
Fite 4. FrA AR DNA JfJC PCR P73 2% T 0
B o BRI R ORI 4 SR A B — % B R R A
500 ~750 bp, Zeid Wi P F 5,56 A~ L B AL I
B B O T iy g . 22 CodonCode
Aligner 3. 0 B H#EAT e 51 BF 4 AR X, 35 U1 )5 75 21
56 7% ITS J¥ 31, iX 46 ITS F 4 K 10 499 bp, oA
AL TR, 31 LU A4 4 E] R A 2L & 10 A4
LU T AR A7 B Be B RE i 1TS 3 51 45 0K ke A 78
5, DNA JEHI ML 100% , Ak FE7E F . 2 BLAST
PO, S 5 TR M g B 8 R DL 7T B¢ P hepiali

2.3 UWEREIE BRSSO L R 1.4 10
I A X R AL R A U R e
SEEAT PCR 4748 WL IR 2 &5 2R S B AT i 8 g6 40
WR AR F 2 100 bp H AR, 22007 )5 3k
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M. DNA Marker; 1 ~3. Wi #0095 %5 ;4 ~ 5. BIPEXT A6 ~7. X E
Hi8 ~0. hEPLEI 10 ~ 11, dfid F 12 ~ 13, F e di %14 ~ 15,
GRS 16 ~ 17, GWRAE 18 ~ 19 iy Je HURE ;21 ~ 22, g il e
B2 REHHMSEREZESYMMNSERES# ITS-BF/ITS-BR
) PCR X531

Fig.2 PCR identification of P. hepiali and its confusable species by
ITS-BF/ITS-BR

2.4 GKEIE R KORH OC R B 2 R T i ) R A
TE SR KR N A5 SRR W], PSS E i U K A0
T 8E, P2 ~ PS5 Al Ui 5 0 0L B 7 A, ULIET 3. X
T4 K S A L A O K2 S I 7, T LS SR
ITS J7 51 5 ¥ 51 4 (1TS-BE/ITS-BR) 73 5l 7 3 , 4R
P KRG I A7 25 ) T i S A S AT O O R AL TS
WERASE A, AT LU S 73 ITS 7 51 0 52 B il 1 Rl
PR AW RE S5 ) (ITS-BF/ITS-BR) Al L1 52 3
XA 57 i R R A A W O A R 0 PR
3 itig

AR R TR [ AR G4 B 2, T R
BORAH ™ B2 AR BRI BR A, LA BoR, Bl 2
th G RSE R M 1R T O T 2 IR
A AR P R S A R
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M12 3 4567 8 91011 1213 14 1516 1718

2000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

M. DNA Marker;1 ~3. &K H;4 ~6. BAKRE;7~9. ERK
P10 ~ 12, O FERHE 13 ~ 15, TOFEKHE ;16 ~18. B
B3 €KERERBEXRAELEREE M ITS-BF/ITS-BR % R it
5% B BB vk A i)

Fig. 3 ITS-BF/ITS-BR specific gel electrophoresis detection of

Jinshuibao capsules and related fermentation products of Cordyceps

9B AE A R AH AL, Ak £ ok R O BE AT T R
G2 g B2 W O AL B A U L R
B, AR & A AR B A
S F AL T e 0T R T AR
IR L e T Ao AR ) 7 O A AT WA 8 R R
SIEGE O T RETE R N R BERE LK R BERE
A AR 157 i BE AL 45 S UE B DNA KBRS H AR mT H T
W O DL T Ao R T ) B B MR R A R TR
UEHA7E 2 B asd A b 1) o B R

ITS J3 51 75 B TR % 531 v AT 45 1o 1) 38 FH 1 R A
LRSS ROR L T OITS ¥ A 7 B 0 F A R
HEAT M, o ) R A, P LA AR X e, S T
X W g UL T A B G 7 AT DR S AT oY A
T ATS J@ 3 B i T — S W 0 0k 0L 75 B S e S
(ITS-BF/ITS-BR) , ] 41445 %] 102 bp (%5 kBt , 7]
THE T 455 531 i 8 e 400 B M L G R E W R . X e R
K R TR, LIU P IR R T A& H R
(DCF4/DCR4 ), 4 W 46 ( CCF/CCR), 7 Jg iy 2
(CGF/CGR) &5 HRe 55190, T FH F A [] H 1 i R ikt
WS, PhAEHEAE Y W T ITS A TR T AR E
T 2 %R S 5] ¥ (ITSSFI/ITSSR1 Al ITSSF2/
ITSSR2) , J-25 A AR C A L@t 1 (COT)
J7 5 AT LA S B A R A R 1) A% HU R P
PR, Sk o i e R RO R Y 0, AT LUR AN TR 4
T4 5 S5 5 | P DR A o A oK R R N IR B R . AR
B ARPAE AR Y R, BT LU S ITS P58 1 )5 iF
A7 B o B DN Of 2F — 26 i o 0 PR U

AR 5 X Wt e #0075 B K LA 5 TR W ) R A T
T DNA ZRIE A% % WF 5T, I A G T 85 7= i AT T
SRS, 25 5 2 B A 7 1k AT X i o g 0L
HL 5 R YR R DG T B 5 i AT R X 4, ] S
Wi g e UL S G ) VR 0 DR X i
WA B R RS R i R E R —E S
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