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Quality evaluation on rhizomes of Atractylodes macrocephala from different
producing areas in Zhejiang Province
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Abstract: Objective To comprehensively compare the rhizomes of Atractylodes macrocephala from different producing areas in
Zhejiang Province and establish a new evaluation model. Methods A. macrocephala was collected from seven producing areas in
Zhejiang Province. The contents of sugar and lactone were determined by UV and HPLC and each index was comprehensively
evaluated by principal component and cluster analysis. Results Two principal components on behalf of sugar and lactone were
obtained, of which the accumulated variance contribution rate was 80.376%. One comprehensive evaluation function standing for the
quality of A. macrocephala was obtained. Based on the mean values of sugar and lactone indexes, seven habitats were clustered into
three groups by Ward’s method. Pan’an was the best among the seven producing areas, and Yuqian and Longquan were better than
other producing areas. Conclusion The comprehensive evaluation on the rhizomes of 4. macrocephala from different producing
areas is completed using principal component and cluster analysis. The multi-index comprehensive quality evaluation model is
established, which is helpful for the development of resources and rational use of 4. macrocephala.

Key words: Atractylodes macrocephala Koidz.; quality evaluation; principal component analysis; cluster analysis; sugar; lactone

FIA A EHEY) IR Atractylodes macrocephala
Koidz. MJTHRMRZE, HAMMA T BRAK. 1k
e liaishies AR EESERM. ABEER
ZRER Y H AR AR R B R YK 2
B e AR S AT 2 28y b, T 2 AR A
A REST P TR, Y T R TR £ T
PEAT R R WARE . TR, AR R K

UgFS BEER: 2012-02-23
EEWHE: WVLRMAZEG R AERMFQIETHH (2112010006)

O DIk, LA FARRE S R RN 2
TEARER G I PP A AL, AT B T AR BRI K T
Al PR A BT 25 o WL ORI ™ X, AHIT
FURE T A WILA L7 XA R G, 820 JOpE
ANA B ey e S R G vt o0 e, N7 T %%
A5 e AR 24 o 1) 22 PR AR DA AR AR, AL A
ST FAAR TR OB

fEEE N £ B (1986—), o, FHlFIIT N, AT, S5 0 b 2 TR R S KRR AL

Tel: 15268847352 E-mail: liuxinglewen@163.com

*BIFMEE M K Tel: 13968033915 E-mail: red_flagl1@163.com



* 1616

¢ £ % Chinese Traditional and Herbal Drugs

E43% F 8 201248 A

1 #MRE{EE
11wy
FAARKBIHLE N 7 DX, LW AR ]
WRILH P ¥ AR Atractylodes macrocephala
Koidz. fIMR=E, WK 1.
1 #RER

Table 1 Information of samples

FE i 5 RAEH KA 7]
T1~T3 RE 2010-09
L1~L8 BT 2010-10
J1~J3 LN 2010-09
Y1~Y3 Pl 2010-10
M1~M3 KH 2010-09
P1~P3 PES7S 2010-11
Q1~Q3 TR 2010-11

FIAR P EE T T0. TIT 6} S 0 v [ 2 5 A=
Wy R E BT, S 4 i & e 1396-070123
1397-070123. 1398-070123; FijZHF1 3, 5-—fifHk
IKEIR My 53 v 40, )T [ 254 Ak 2l A IR T
HE5 20500 K F20090921, F20110621; FEE K {41
ali; K haifhoK s DNS IR F); oAbl 4 2 drak.
1.2 {¢s8

Waters 55 20 W A R 48 ( 2695 Separations
Module, 2996 Photodiode Array Detector, Empower
R TAESRE); UV—2102 PCS £24NA] W06 i
Qs WEYIENE SR EI/NCIDN
2 HESHER
2.1 BAREEEBSNE
201 RN RS RRE 95 CHER
{58 0 1 P 6] 26 0 &, ORI AR 1.00 mg/mL 1) %
PG B SR, 4 CHEAT
2.1.2 SRR Hl A HERERE AR R
0.5 g, AHEIES, 437 MA 6 mol/L HCI %K 7
mL FZEM/K 10 mL, W2, WK% 30 min, Hfl-
T A VRS B VA UK AR R B, 7K AR 58 4 Ja L B
H, IMABYERKFE T, H 6 mol/L NaOH ¥ = Al
PR (RN RS 25 pH R4tk ilD, i
HHZEMKERS SO0mL, &H.

2.1.3 B ORI A BREL S AR R R
0.5g, MA 80%LNEE, B5Ly, EBpfuz. MR, F
BRI, BRI 80 CHUKHREN 1 h, $2
B2 Wk, JERE, JEMAZEMAK RS S0mL, #H.
2.14 ZNERRFEH pREER 0. 0.2, 04,

0.6. 0.8. 1.0, 1.2, 1.4, 1.6, 1.8 mL %HZiHix
ROV, B 25 mL S, K A S A T
SRR 2.5 mL, M 1.5 mL DNS 5, 8%,
WK 5 min, VKAH, ZEWMAER, B4, =
B 30 mine 7E 540 nm P ASAEIER G (L)
o LAHIZIRAE I REAANR, A (E P bR filbriE
ik, 24 mH A Y=0.462 7 X—0.002 3,7=0.999 0,
ZMEEHEIA 0.2~1.8 mg/mL.

2.1.5 MEERE  2HHCRE AR (T2) &b
AURBHOINR W, # “2.1.47 THERIE, 4L 5K
J5E 540 nm 4t 4 {H. RSD 43514 0.62%. 0.21%.
2.1.6 EEMRE  HCRE AR (T2) &5k
AUBBEANR ST 5 08, 1% “2.1.47 TMEAE)R .,
J5E 540 nm &b 4 {8, RSD 73514 1.19%. 1.11%.
2.1.7  [RIBCERRES RS SEEOPRI O 1) EORKE ok
K 05g, AT 90, 70 kS S U AR 4 T 25658 R
BRI 224 50%- 100%- 150% 18] 58 [ 8 4 B 0 FE B
FEAFERD 3 A TATHE . TRl I8 R Al i
(P28 7 5 ol 8 (R, H “2.1.47 T
BRENG, M5E 540 nm &b A (5. 259 B oRE R
SRR K 104.8%, RSD N 1.26%; subliF-1[A]
Wk 101.7%, RSD A 2.75%

2.1.8 FESIIGE  $% “2.1.47 750 AR )RR
ML SR EHEAT I E , 45 R 2.

22 BAREEERSNE

221 AL @i FE: Sun Fire Cig (250 mm X
4.6 mm, 5pum); VAHFEE (A K (B), BRE
VEBFEF ) 0~16 min, 60%~76% A; 16~ 18 min,
76%~100% A; 18~30min, 100% A. AR E 1
mL/min, L 25 °C, FIARNER 1. I AN K A
220 nm. FIRAER AR 276 nm, FFfE
20 Lo ik LK 1,

22,2 NP EEBIEIE RS FRICE AR AR 1
IT. IID 0 fR o e, FH PR o R & A R A T
I, IIT 4314 0.266 0.100. 0.341 mg/mL 7R &%
RS

223 KRB HIS RS A AR M
AK0.5g, MMA8mL HE, #A 30 min, &G
M HEEEZR S 10 mL, $5, 19 50 mg/mL {1k
VR .

224 VECRFEEE R G R 1
2. 3. 4. 5. 10 pL, ARIREFENSRGHEAR IS, 3%
“2.2.17 WHAT AT, Ayl DO R B (XD T
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Table 2 Multi-index determination of A. macrocephala from different producing areas in Zhejiang Province

Femh IEHE /% 288 /% B8 /% AARNEET/ (mgg ") AARABRI/ (mgg ") AARMNBEIL/ (mgg ") HARNBES /(ngg™)

T1 2.79 41.62 44 .41 0.266 0.516 0.418 1.200
T2 5.26 29.33 34.59 0.264 0.495 0.401 1.160
T3 7.70 33.06 40.76 0.189 0.377 0.256 0.822
L1 12.66 38.18 50.84 0.185 0.417 0.284 0.886
L2 5.18 43.43 48.61 0.203 0.431 0.256 0.890
L3 2.94 50.19 53.13 0.190 0.389 0.383 0.962
L4 3.83 35.47 39.30 0.143 0.261 0.168 0.572
L5 3.80 38.18 41.98 0.125 0.237 0.150 0.512
L6 4.01 42.13 46.14 0.124 0.280 0.160 0.564
L7 2.21 1791 20.12 0.130 0.359 0.169 0.658
L8 2.21 15.53 17.74 0.127 0.341 0.457 0.925
J1 1.13 39.61 40.74 0.147 0.294 0.192 0.633
J2 1.77 35.06 36.83 0.159 0.434 0.242 0.835
J3 1.37 33.67 35.04 0.193 0.536 0.350 1.079
Y1 0.97 41.29 42.26 0.233 0.349 0.550 1.132
Y2 1.00 42.63 43.63 0.205 0.240 0.519 0.964
Y3 1.47 48.18 49.65 0.280 0.316 0.558 1.154
M1 1.68 3342 35.10 0.211 0.278 0.233 0.722
M2 1.59 34.83 36.42 0.194 0.209 0.242 0.645
M3 0.87 35.46 36.33 0.256 0.227 0.343 0.826
P1 1.98 57.68 59.66 0.389 0.505 0.462 1.356
P2 1.30 44.90 46.20 0.407 0.589 0.422 1.418
P3 0.86 56.20 57.06 0.217 0.790 0.366 1.373
Q1 4.25 40.75 45.00 0.200 0.568 0.318 1.086
Q2 5.98 41.73 47.71 0.186 0.551 0.294 1.031
Q3 2.88 43.70 46.58 0.166 0.533 0.210 0.909
SEE 3.14 39.01 42.15 0.207 0.405 0.323 0.935
) AkR, WETHIARFAME (V) AR, LfilbrEhk .
3 N
A B FIARNAEET: Y=1072 684 X—21 001, »=0.999 §;
1
FIARNEE II: Y=41 759 X—81 317, r=0.999 4; [
ARANEE I Y=79 345 X—11 135, r=0.999 7, 45}
a " o - 1. Bor, AARNES L I T2 5I7E 0.266~2.66+ 0.1~
. 1.0, 0.341~3.41 pg/mL SRR RIFLMEL R,
c D 2.2.5 REEPERL  OR S WE R L, fE
12 “2.2.17 DA 4 F FIESERERE 5 %, 43 e AR
WIS I I, IOD fRUEE AR, 45 3 RSD 431k 1.12%-
' ' T ' i 0.73%- 1.70%.
15 20 25 15 20 25 L .
i 22,6 EEMRAE IREAAKRT2DS 74505 g,

& 1

Fig.1 HPLC chromatograms of atractylenolides I and I11

L-ARMERIT 2-AARNBEET 3-FIARNREE I

1-atractylenolide IIT  2-atractylenolide I = 3-atractylenolide IT

BARE I, 8B5S (A). BARARNE I ABS (B)

F0# 5% (C. D) HPLC [BiZ

reference substances (A), atractylenolides II reference

substance (B), and samples (C and D)

16 “2.2.17 WA 240 FIE R EE 1. 101, 10
(Rt A, oS 73 201 RSD 27090 0 1.79%
1.44%. 2.58%.

227 RGEMERE HURG AR (T2) Wi, 7
F 0. 1. 2. 4. 8. 12, 24 h7E “2.2.17 THifh ik
RIS AR AR I 1. I A, 4559 RSD
3K 0.48%. 0.64%. 0.89%.
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2.2.8  [ISCRIRIG RS E ORI I E 1 AR 25448
K0S5g, TAT9Ur, 4334l SAHREEIMANAY
F M I RNEE 50%. 100%- 150%[1) & [KTR A%t
WA, A AR . RN TCRIRE 3 AN PAT
FE, 7E“2.2.17 TSR N FORAEE 1L 10, 100,
B 590h 101.3%. 99.1%. 101.5%, RSD 434
H1.93%. 4.34%. 3.66%.

2.2.9 FESIIGE i “2.2.17 OGS TRE
Wi, S5RNE 2.

23 ERDERELSN

230 ERSOT FER BT R O
HeriE, REMFFERM, N 325 70 Hr FBOR 4L
FOPERRE N I E R AT T 256 1R S VPN 2 T
AT,

AHFFUHRH SPSS13.0 FRART AR A HES .
BE4E 6 AMIMFR AR AT R 00T DURREAR KT
1 PR, 32 2 M1y, BilEiRE
80.376%, LA 73 7 45 IR EE A ] LUA M (1) s B AR
iR N AT

51 BRI RRIEAR R 2.613, RFTTRERE N
43.544%, FERN T ARNEERRFRRE R 58 2
TR RFIEAR A 2.210, RIToTlkFIA 80.376%, -
BB TR IIE R, WK 3.

I 2 A F 553 05 2 DTk e A T S M Ak
Fa] LAAS B — AN REAE T IR 7= X R 2R &
PE R F= (43.544 X F14-36.832XF2) /80.376.
A VP IR EOE, R R L. ik 4 v B
Fih, ARSEE R 3 AN TR, AR

R3I ERSHHEE. RRAETMERFHER S

Table 3 Characteristic values, accumulated variance contribution rate, and characteristic vector of principal components

o "y Lo REAE [ 5
ARGy ORAER RPUSETE 1% e PAAR ARARET EARRI AR
1 2.613 43.544 0.160 0.231 0.792 0.520 0.878 0.930
2 2.210 80.376 0.968 0.943 0.319 0.424 —-0.009 0.319
Fz4 ERPREETNE
Table 4 Scores of principal component and comprehensive component values
B4 FE it i 5 Fl1 F2 F
1 P1 1.446 58 1.642 91 1.536 535
2 P3 0.753 46 1.862 22 1.261 474
3 P2 1.966 48 0.364 01 1.232 256
4 Y3 1.117 95 0.328 77 0.756 362
5 Tl 1.019 99 0.113 28 0.604 551
6 Y1 1.108 67 —0.380 95 0.426 152
7 L3 —0.180 44 1.061 34 0.388 522
8 Q1 0.270 60 0.362 01 0.312 482
9 Q2 —-0.033 34 0.605 78 0.259 494
10 T2 1.204 34 —1.043 98 0.174 199
11 Y2 0.475 46 -0.229 18 0.152 606
12 L2 —0.464 97 0.740 22 0.087 227
13 Q3 —0.620 24 0.813 99 0.036 899
14 J3 0.576 33 —0.636 14 0.020 797
15 L1 —0.434 20 0.53073 0.007 914
16 M3 0.081 89 —0.673 63 —0.264 28
17 T3 —0.408 18 —-0.259 08 —0.339 86
18 12 —0.466 32 —-0.295 30 —0.387 96
19 Ml —0.551 04 -0.574 36 -0.561 72
20 n —1.266 46 0.176 42 —0.605 36
21 L6 -1.722 17 0.669 88 -0.626 17
22 M2 —0.820 14 —0.482 69 —0.665 53
23 L4 -1.412 70 —0.088 32 —0.805 89
24 L5 —1.749 88 0.228 95 —0.843 21
25 L8 0.778 01 —2.843 84 —0.881 46
26 L7 —0.669 67 -1.993 05 -1.276 02
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Fig. 2 Cluster analysis of mean values of A. macrocephala

from different producing areas
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Table S Average values of quality indexes in each cluster

KB 2% BB /% AKNBET/(mgg) AIARNEEI/(mgg)  FIRNERI/(mggh)  WERGIE /(mgg )
1 3527 37.50 0.186 0333 0.262 0.775
2 39.95 42.89 0.221 0.439 0391 1.051
3 5431 52.93 0338 0.628 0.417 1.382
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