2020 4F 6 A ok % June 2020
BAE FHoW Chinese Traditional Patent Medicine Vol. 42 No. 6

SE[T). 5k, 2013, 36(10): 1620-1622.

26(5): 313-316.

[4] Ji X, Huang B, Wang G, et al. The ethnobotanical, [12] s, WY, BEP, 5 PRSI 4 00
phytochemical and pharmacological profile of the genus Pinellia ROELEE[T]. W2y, 2016, 38(9): 1998-2002.

[J]. Fitoterapia, 2014, 93 1-17. [13]  BodbAR, ki, RV, 45 N[ ™ 5 HAE 2 5 b 4

[5] % i, 2= M, BT, 55 P20 %0 R s FORHE (kL) A ERNIE KRG T, P E 2,
[J]. HEPZEZE, 2003, 28(9): 46-49. 2014, 23(18): 40-42.

(6] MkA, # 5, #AH, % HPLCILFEHUEYE P 5 [14]  VFT%E, SkfRE, 2=, %5 P RIRESKEEN
ARV SR 1], 22k, 2019, 39(11) . HMWEFELT]. g, 2008, 30(4): 561-563.
1992-1997. (151 FBwlds, BSCk, fEMG, 4. JET DNA B0 R

[ 7] B3, 5k w, Z0K¥, %. RH UPLC-Q-TOF-MS/MS R AR oy F U [T]. M2 e, 2014, 49 (6):
IR 2R B AL S R [T ] b R S T R A AR A 710-719.

2019, 25(7): 173-183. [16] I R, A K, skmil. P25 R EE[T].

[8] EMJR, MHER, & A, . HPLC ¥ [ B & A W 5k e EEZG e, 2011, 26(4): 850-853.

PR R o PR S B [T]. 24 (17] 07, hEMIE AR M]. b, dbst R R,
Feik, 2017, 37(2) . 212-218. 2004, 284-285.

[9] BZig, sk, skRl T, %5 RP-HPLC B:[EmHN & E [18] Liu Y, LiangZ, Zhang Y. Induction and in vitro alkaloid yield
s FEE SRR WPk, 2007, 27 of calluses and protocorm-like bodies ( PLBs) from Pinellia
(7). 1051-1054. ternata [ J]. In Vitro Cell Develop Biol-Plant, 2010, 46.

[10] & #, Wiz, (IR, 55 @S0 g e st 239-245.

ANIFF= 2 2R h SRR S R[], N2 EERE [19]  Xgkpk, % 3% AKPE 52035 20 HAE FH 0 HiF 5T
24, 2007, 18(1): 23-24. [T]. WEBH R 4B 2E4, 1989, 12(2): 41-44.
[11] B M, f/NE, WREkAL, 5 REZM D S IERURTEM [20] k30, WaE. PE SRR MR KGRI R 2

T E A BRI DRIE ()], VUL AR, 2011,

FTIL[I]. Mt B2y R, 1995, 11(4) . 32-33.

EtERERAMEFERTERRE TN

LBEH, WMEWE&, IHE, L W, # W, iWH"
(EiEFEHKRF¥, i 201203)
WE. B @ bR M SRR, FE WSE 36 EEE, MIEIK . AN TG WA ik,

H
1 kg MSKEAFAMILIESR, X IMEFEFRIEAT Pearson ARV HT T 05 0 G d b M 24, /K4y BRSr . BRAR
RO . KRR Y . BRI BARRE A B BRSNS, XA TR B AR AR AT
Pearson FHOCPESMHT Hl ¢ 46 30 08 22 4 A8 b, 1RSS5 & & WA HT, 256 F b4 AR 25 0 55 9080 43 48
R OIBMEGKE. AR RN R -0.868., -0.835, Mtk NS, BESTALTE AR M 2GR S GhR e A
— A, KRBT 140 3k/kg, HAEL 2.5 emx2.5 em FALIHFAGE /T 5% . AR R 0.45% . 2T 1.5% 5
A, KB 140 S/ke, HAE 1.5 emx 1.5 em FFALIERIE /N T 5% . AR FE T 0.30% , /N T 1.5% 5
4%, feid 1.5 emx1. 5 em HELFHRAYFRA/ N T 35% . BARFE M 0.30% 22T/ T 3%, it E AL EARE W
AR, AR TR ORI AR 250 I R i 578, RO Ok ¢ RTS8k 7 i ST
EERE. LA S SMMERRIERR NI IS bR
HESHES. R284.1 XHAARERD . A
doi: 10. 3969/j.issn.1001-1528. 2020. 06. 028

X EHS. 1001-1528(2020)06-1536-08

KRB, 2019-10-27
E&mA. HFEPLMEASE (ZYBZH-Y-HEB-15)
EEET. KRB (1994—), &, B4, BRI 25iE PS>, Tel: (021) 51322452, E-mail: berlyjustdo@ 163.com
«BEEE. B W (1981—), J, ML, YR, D72, Tel: (021) 51322183, E-mail: cuibo-81@ 163.com
JUmY (1977—), Lo, BlEdER, WL, PR 2EMS . Tel: (021) 51322183, E-mail: youlisha@ 126.com
1536



2020 4F 6 A ok % June 2020
BAE FHoW Chinese Traditional Patent Medicine Vol. 42 No. 6

Grade standard and quality evaluation of Atractylodes chinensis

ZHU Si-min,  OUYANG Li-min, = WANG Xin-hong, AN Rui, YOU Li-sha”

(Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

CUI Bo™,

ABSTRACT:; AIM To establish a grade standard for Atractylodes chinensis (DC.) Koidz.. METHODS  Thirty-
six batches of collected A. chinensis were preliminarily graded. Characteristics of appearance index such as length,
individual weight, cross-sectional color, texture, and the number of heads per 1 kg were measured, and Pearson
correlation analysis was performed on these external index to determine the classification index. The contents of im-
purities , moisture, total ash, acid-insoluble ash, water-soluble extract, alcohol-soluble extract, atractylodin, 3-eu-
desmol and volatile oil were meassured. Pearson correlation analysis and ¢-test were performed on these internal
quality index, and the classification index was determined. Finally, combined with subjective and objective analy-
sis, the classification index of A. chinensis was comprehensively determined. RESULTS  The correlation
coefficient between the number of heads and the length or individual weight is —0. 868, —0. 835. The established
grade standard of A. chinensis is as follows: First-class product with the number of heads less than 140 heads/kg,
the part that can pass the 2. 5 emx2.5 e¢m square hole sieve less than 5% , the content of atractylodin more than
0.45% , the content of impurities less than 1. 5% ; Second-class product with the number of heads more than 140
heads/kg, the part that can pass the 1.5 emX1.5 em square hole sieve less than 5% , the content of atractylodin
more than 0.30% , the content of impurities less than 1.5% ; Ungraded goods with the part that can pass the
1.5 emXx1.5 em square hole sieve less than 35% , the content of atractylodin more than 0. 30% , the content of im-

purities less than 3% . CONCLUSION

nificance to ensure the clinical quality and curative effect of A. chinensis and promotes the establishment of a benign

The grade standard of A. chinensis established in this study is of great sig-

market order with high quality and good price.
KEY WORDS: Airactylodes chinensis ( DC.) Koidz.; grade; characteristics of appearance index; internal
quality index
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Tab.1 Market classification of A. chinensis
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Tab.2 Traditional classification method of A. chinensis
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Tab.3 Sample information and appearance index measurement results of A. chinensis

s b3 L KB/ (em,n=30) HAEE/(g,n=30) i/ (g-mL™")  KE/ (A kg™)
CS01 LR E T T GiAR 4.92+1.73 2.86%1.37 0.783 372
CS02  dbikER AT Sy 4.52+1.68 3.10x1. 61 0. 687 359
CS03  ydbakR O Gitk 4.22+1.73 2.85+1.94 0.701 381
CS04  dbikER AT Sy 4.55+2. 14 2.98+1.90 0. 606 384
CS05 1L V8 BH 4R B —% 6.89+1.42 6.96+2. 56 0. 660 138
CS06  ILPYPHE T B A 4.47+1.48 3.17£0. 65 0. 650 310
CS07 I PE PSR R B —% 6.20+1.19 7.34+2.53 0. 641 131
CS08 1P R R T B > 4.49+1.83 3.03£0.75 0. 643 318
CS09 N 5 IR IR AR B - 7.64%1.56 7.23+3. 14 0. 701 137
CS10 BRI ZR B 2 5.77£1. 64 3.22+0. 94 0.673 320
Csi1 AR R —% 8.03+2.07 8.61+3.21 0. 641 132
Ccs12 idbEfEE T R I 5.41%1.59 3.30=0. 80 0.711 323
CS13 yudb A fEpE ik B —% 6.03x1.24 9.33+3.53 0. 827 115
CS14  idbzRfEREfL B s 4.81+1.26 4.511.45 0. 650 217
Cs15 LA T Gt 5.40+2.02 3.94+3. 12 0. 766 278
CS16 It RAE [ 7 Gite 4.35+1.24 4.64+2.99 0. 687 234
CS17 b AR 7 —4 7.04x1. 44 7.27+2.41 0.778 140
CS18 WALRERI LR S Gt 6.10+2. 10 3.98+2.39 0.714 258
CS19 L RIEREg LR S —4 7.49%1.59 7.35+3.01 0. 686 133
€S20 ydbIRAEREI L E R S o 6.08+1.38 4.52+1.40 0.770 228
Cs21 NZERIE=112% —& 7.38+1.51 7.50+2. 11 0. 649 138
cs22 NZERIE=112% —4 5.69+1.49 3.63%1.08 0.700 288
CS23 WEFRE=112% Gt 4.89+1.42 3.09+2.51 0.732 340
CS24 PA 55¢ 2R W i T A e 7.21+1.75 8.52+2. 64 0.782 130
CS25 TA 5% o s 2 v A - 4.42+1.46 2.620. 61 0.771 390
CS26 P2 b Gitk 5.94x1. 64 3.1922.92 0. 657 324
CS27 PN 5 R IR AR —& 6.45+1.19 6.72+1.76 0.702 157
CS28 W%ﬂ%ﬁfﬂt’éﬁ e 5.34%1.19 3.19=0. 88 0. 649 333
CS29  HZEaRIE/\HLE 4 7.33£1.60 8.46+2.21 0. 669 125
CS30  WERIE/\HF %ﬁ —% 5.44+1.32 2.70+0. 83 0. 644 380
CS31 NN AN R gk 4.52+1.68 3.10x1. 61 0. 746 470
CS32 NEZIN i SR 8.87+1.56 19. 07+6. 38 0.725 49
CS33 bRl A Gitk 8.62+1.38 18.33+6.70 0. 629 54
CS34 bR itk 8.45+1. 16 15.92+5.78 0. 663 61
CS35 bR B Gtk 5.35+2. 11 3.36+2.74 0. 651 322
CS36 ik EEBFHIRE Gk 6.51x2. 14 7.75+4.71 0. 662 124

TE " FROR N TARK i, HoA I o P2 i B T i o R IBUE t AR 2 A AR TR A 4 7 T (20 EERS A 2 0. 1 mL) ARV ST
AW, H AR T T U0 L, R AP SO B £, SRR A, S U VD A AR 3B B A

R4 ABARIIERG TS £S5 ALBARIRMEIRK Pearson XS
Tab. 4 Statistical analysis of appearance index of Tab.5 Pearson correlation analysis of appearance index of

A. chinensis A. chinensis

br F% O BUME BRI B iR BRAU%

KE  BARE Bul kH

- l) > . ;i
K % 6,03 8.03  7.06 0.62 8.8 Ko o s 1
N g |
—4 442 608 519  0.60 1.6 BRI _
] Pearson FHKCPE  0.855*
gite 422 887 58 1.6l 27.7 MAFR )
02k !
AR % 6.72 9.33 7.75 0.83 10.7 i I&(XEL})\J) 0. 000
N Pearson #CHE  -0.069  -0.043
—4 262 452 339 0.66 19.5 e i 1
g4 2.85  19.07  6.54 5.97 91.2 BFEPECUM) - 0.689 0. 805
N ' ) ) ’ ’ Pearson #5&HE -0.868* -0.835*  0.035
s 4 0.641  0.827 0.703 0.064 9.1 JH cemen FOCEE -0.8687 -0.835
—s 0643 0771 0.686  0.050 7.3 DHAPECUM)  0.000  0.000 0.841
4% 0.606 0.783  0.694  0.051 7.3 P . . , . IO
S - s 5 aa 104 . TGRS, BERR TS AR R
) s _ _ . - : ) o
:% 217 390 310.7 55.8 18.0 B'*ﬁufﬁi*ngéj:k* qjél\ﬁ%%m E‘JE‘L%@*% ,ﬁ;
Gite 49 470 267.3 1352 50.6 FACEAR 2GR & A I iR AR Y, TR, SRR

2015 ARl (PG PO, IE L AR 258
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Ji (B 2301 Ze kA ik ) o Ky (B 0832
k P AR UVE OREE ) | BRSO AN T IR
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RhLE 6,
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Tab. 6 Measurement results of internal quality index of A. chinensis (% )

W KB BEH  RARERA  KRIERNY  MRERLD  BAZR  pTR AN
CS01 2.13 11.28 5.38 0. 466 24.94 20. 47 0.538 0. 830 2.70
C€S02 2.85 11.74 6. 02 0.714 35.49 17.79 0. 649 0. 940 2.34
CS03 L.17 10. 86 5.73 0.721 44.92 18.54 0.533 0.750 2.66
(S04 1.63 12. 46 5.62 0.703 44. 50 9.56 0.576 0. 680 2.28
CS05 1.44 11.54 5.14 0. 307 44.74 11.46 0.730 0.720 3.23
CS06 1.38 10. 53 5.48 0. 429 35.18 10. 69 0.615 0. 560 3.02
CS07 0. 89 12. 84 5.07 0. 460 37.01 17.97 0.742 0. 830 2.35
CS08 0.91 12.42 5.87 0.510 26. 34 16. 13 0.743 0. 690 2.03
CS09 1. 05 10. 99 5.75 0. 465 37.88 15.10 0.729 0. 870 2.53
CS10 0.74 6.48 6.22 0. 878 25.13 19.74 0.796 0.720 2.35
CS11 1.30 10. 70 5.80 0.549 26.37 19.51 0.595 0.720 1.94
CS12 1.39 10. 52 6.07 0. 877 24.52 16. 04 0.675 0.930 1.88
CS13 1.45 10. 48 6.32 0. 849 25.26 8.84 0.674 112 2.41
CS14 0.61 11.82 5.65 0.970 29. 65 17.98 0.762 1.22 2.84
CS15 2.05 10. 48 5.13 0. 664 24. 50 18. 55 0.410 0. 300 2.47
CS16 1.95 11.74 5.82 0.519 36. 60 8.50 0.713 1.36 2.43
CGS17 1. 46 10.91 5.61 0.584 45.68 20. 17 0.530 0. 980 2.94
CS18 2.07 12.56 5.95 0.549 39.48 12.24 0.614 0. 440 2.40
CS19 1.43 12. 40 6.35 0. 833 26.21 13.92 0.541 0. 450 3.05
(€S20 1.22 12. 66 6. 02 0.757 36. 46 19. 64 0. 631 0.350 2.57
CS21 1.48 6.17 5.61 0. 760 30. 62 9.39 0.552 1.05 2.50
S22 1.42 5.64 6.20 0. 860 37.88 9.99 0. 623 0. 580 2.15
CS23 2.17 5.60 5.22 0.592 37.41 16. 10 0.592 0. 840 2.34
CS24 0.75 6.11 5.14 0. 508 45.00 18. 82 0.502 0. 830 2.83
(825 1.29 7.40 6.13 0. 862 47.45 18. 25 0.430 0.790 2.16
CS26 1.68 6.93 6.04 0. 956 45.45 9.68 0. 475 0.810 2.53
CS27 1.37 7.78 6.54 0.747 29.37 19. 09 0. 426 0. 960 2.40
(CS28 1.50 5.58 5.99 0. 546 46.95 20. 02 0.613 1. 06 2.40
(S29 1.37 5. 66 5.85 0. 601 38.99 12.24 0. 450 1.25 2.51
CS30 0. 65 9.75 4.96 0. 303 29.02 12.23 0. 429 1.54 2.36
CS31 1. 80 6.39 5.91 0.679 30.97 17.13 0. 540 1.35 2. 14
CS32 2.49 9.95 5.05 0. 482 25.15 17.43 0.323 0. 420 1.85
CS33 2.43 9. 66 5.70 0. 646 45. 14 12.78 0.316 0. 140 1. 06
CS34 2.26 11.08 5.50 0. 430 43.68 13.38 0. 375 0.290 0.95
(S35 1.80 11.10 5.29 0.341 24. 40 20.09 0. 566 0. 160 1.20
CS36 1.87 10. 11 5.12 0.552 34.71 19. 81 0. 452 0.110 1.79

2.3.1 ERREHENE S 2015 4R (hHE £7 GCREFRAE

2y WA oA R E
RIFE 6,

2.3.2 BMMESARNE ARFERTTAESH
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2.3.2.1 il & HP-INNOWAX L 41 % &
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270 °C; PFFELIUEEE 270 °C; /S )E ST 42. 865 psi
(1 psi=6.895 kPa) ; BN, (99.999% ), #HX
e Air-H,-N, =380 : 40 : 25; PEFER 1 pl; 200
11, FHEBF KT,

2.3.2.2 XREAIEA W N AR W A B B-%
WP G BRSO B, ORGSR, i HR TG R AR
1540
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Tab.7 Program heating method of GC

FHEHE R/ (C-min™!)  HE/C R E/min - Z47H] ]/ min

130 1 1
10 150 5.5 8.5
3 165 0 13.5

1. 017 mg/mLAXT SRV . B 1-FoS B i, K
WA, IHEERCHR 0. 4 mg/mL X BESH AR
2.3.2.3 MR SIS BEARKKO. 4 ¢, K

BRRE, BEHIET, FEMA 25 mL BB, FRE
JEiE, A AT 30 min, BUHRY, BIRFRE R

i, HWEERNERUR TR, $A), B, KRR
U8 5 mL # 10 mL S, A A NIRE
W1 mL, HABEHEZRZIE, 75, WS,

2.4 B KU SPSS ERAFE X B u b 4 A
RPN K N TE R 10 DR R (CGhBR. 4R
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KBRSy L BRI | KIETER Y B
WIERIY . EARRSAE M IS AR, %
Jm AR, X 36 AL EARZGH PEAT Pearson Al
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AT 254 SE I AR o
3 HIBERXIS
3.1 FAX 2 IEAT R ik
KT IR 8,

Jt & AR Pearson 2H [A] #H

R 8 JtEARZIEHR Pearson AHEIHEX ST

Tab. 8 Pearson correlation analysis of various index of A. chinensis

RS TR S A5 Ko

SISy BRAEVERSY KRN BN BARR SA I B B S A B R A

KA 1

P -0. 048 1

Koy -0.137  0.074 1

BIRSY 0.134 -0.088 -0.154 1

TR K 53 0.162 -0.122 -0.249  0.690% 1

K ) -0.034 0.049 -0.179 -0.031

B2 Y 0.104 -0.083  0.023 -0.123
BARESE&E 0.203 -0.429% 0.254  0.217 0.102
Bl B 0.278 -0.361" -0.279  0.158 0.103
RS A & 0.119 -0.406" 0.015  0.063 0. 126

-0. 057
-0. 063

1

-0. 179 1
-0.162  —0.044 1
-0.027 -0.181 0.285 1

0.089 -0.075 0.383" 0. 425% 1

TV SATE 0.05 AR (RN B 3 AHE ;Y A7 0. 01 AR (COUI) 1 B E A,

8 KM, LG HAMF KA, KL
B K NHEAT 24508 S 0 A3 A 5 L N AR o i G
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Tab. 9 Statistical analysis of classification index of

A. chinensis

ERIEIR LG M/ME ORE BE AR BRAEE%

BN — 5 115 157 134 10.4 7.70
e 217 390 311  55.8 18.0
it 49 470 267 135 50.6
A=/ % —& 0.750 1.48 1.27 0.255 20.0
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BTARE —40.426 0.742 0.588 0.115 19.5
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Tab. 10 ¢-test analysis of classification index of A. chinensis
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