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UPLC Fingerprint of Rhizoma Atractylodis Maerocephalae

YE Wenwen, SHAO Yi, HU Runhuai*(School of Forestry and Bio-technology, Zhejiang A & F University, Lin’an 311300,
China)

ABSTRACT: OBJECTIVE To establish the UPLC fingerprint analysis method for the quality evaluation of Rhizoma
Atractylodis Maerocephala. METHODS UPLC fingerprint analysis method was applied for quality evaluation. ACQUITY
UPLC BEH C,gcolumn was used, with the mixture of acetonitrile and water as mobile phase in a gradient mode. The flow rate
was 0.1 mL-min~". The wavelength of measurement was 242 nm. Thirty-two batches of Rhizoma Atractylodis Maerocephalae
were determined. RESULTS Most of the peaks were separated effectively, and thirty-two mutual peaks were selected from
chromatography. The RSD of relative retention time of these mutual peaks was less than 1.0%, and the similarity of all samples
was over 90%. CONCLUSION The method is provided with high resolving power and sensitiveness, can shorten the analyze

time effectively, will be used to identify and evaluate the quality of Rhizoma Atractylodis Maerocephalae conveniently.
KEY WORDS: Rhizoma Atractylodis Maerocephalae; UPLC; fingerprint; quality evaluation

H AR 4 % RS R 8 P B R (Arractylodes
macrocephala Koidz. )[R, NAAAR. Wik,
SEWHTE A E R 2R R W )R 22— i,
HARPR PUME . PURE 2. POBIRRE . Pl
EIhe, MMERE. HHE. FEEERIE —
SEMVERT, SERE T e Dife, 1R 185,
KIS aEh AN A e Y OO e, 24
FHRIE 2 M ARG db A, o T 2 - FihE 5 202 4
FURA. SRR M B B .
L PR IR T, A0 44 HRUE 520 i et
BAEBRRT b 25 e QU SRS I B S
SRCEEAT)” IS, ZHOCR4-5], AN = 1o
AR AT T Fa aCUEEEIT, N A R AR

MR —E A .
1 XES5mR

Waters i i AGBORH €215/ DU AR A T IS 1] o1 B
FAX (35 [E Waters 4#], ACQUITY PDA i, H
B FESS, o0 R 4L, MassLynx V4.1 (i Tk,
QuanLynx 7 BHF), AN Milli-Q #BaliK, HEEL
LINEBIAEIEARGER v A HRNEE T . 1T D4
W I [ I 2 ) TR R AR AT A = (5 40
WA : 081009, 081124, 080711, 4l =98%). 32
LA 23 AR FVE R H G BEAS  JUEEE S 0. i
. RE AR B, ST RS f4E
FEHFZ Y58 N IE S AR Atractylodes macrocephala
Koidz., #fILi& 1.

£1 BRHGMAFH. KA E SRR

Tab 1 Harvest time, sites and characters of Atractylodes macrocephala Koidz.

95 [62N SRAEH 85 SRAE I [H] i PR SRAEH 55 KAL)
S1 AR J& Bekt 071112 S17 ek 2 - 24 i JuiEY 071111
S2 PR/ Jii e 071112 S18 # TR 650 m 2218 1 [l 071109
S3 PR Jii GRS 071112 S19 # TR 650 m 22 AR 1 [l 071109
S4 B Jii B 071112 S20 % TR 300 m 2218 1 [l 071109
S5 Pk s b2 JuiEag 071111 S21 % TE4R 300 m AT I 071109
S6 Dbk s rh 24 Ju g 071111 S22 HepR /s E AL R 071108
S7 Dbk s i rh 4 JuiE 071111 S23 YR/~ E AL 071108
S8 PRpk At e LB 071111 S24 Hep oK UNEREE 71109
S9 5 bk e 2 Juisg 071111 S25 Hep oK UNEREE 71109
S10 e aCiES JuiEas 071111 S26 HAR /N Efbii A 071107
S11 Ry JuiEY 071111 S27 HUR /N Efbii 071107
S12 PRHE 5 2 LG 071111 S28 HR K BT 071110
S13 e U ES JuiE 071111 S29 HUR K BT 071110
S14 B U ES JuiEy 071111 S30 WA HEEEAG R 080215
S15 Dok e 4 Ju g 071111 S31 W WL A 080215
S16 ZFra JuIE 071111 S32 W WRT 071227

e RAR A U BRI T AR <10%24 “IRHK”7, =10%4 “FHiR7 K <2.5 24 “sint”, =3.0 (2 “ant”; At A
BRI R, RGN g7, HAbW “ R

Note: The plants which are not damaged by diseases and insects or the damaged area is less than 10% are defined as “fine”, the others are defined as
“inferior”. Those the ratio of leaf length to leaf width is no more than 2.5 are defined as “broad leaf”, while the ratio is no less than 3.0 are defined as
“narrow leaf”. All leaves split are defined as “dissected”, all leaves smooth are defined as “entire”, the others are defined as “lobed”.
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ACQUITY UPLC BEH C;5(1.0 mmx50 mm,
1.7 um) B4, LUACHHIBIAH A, LLEIE s
B, BELEBFEF N : 0~2 min, 5%~35%; 2~5
min, 35%~42%; 5~10 min, 42%~50%; 10~15 min,
50%~100%; 15~18 min, 100%. % : 0.1 mL-min"';
LM A 242 nm; FEil: 30 'C; FEFFRE: 2 ul.
2.2 0 RS )

WUAG B RRE A AR PES T 11T 1.42,
1.25, 1.53 mg, &1 10 mL B+, JHFHEE R
EREZIE, BAE 10 min, 74, HRSARN
B 1. 10, 043500 0.142, 0.125, 0.153 mg'mL™'
PHRFRIE 2, 2 H
2.3 PR T A%

BRI AR RGBT H— I T T, %
Ao BAE 9% AT o FIRUT I 2 AT V)
e, I 8 SR LN 42 (90+4.6) pm, 150 H .
BRI A ARFE SN 0.2 g, B THEIERp,
FEE 10 mL, 75 30 min J54, e, R
A /NMERL, MRS IFER S 10 mL 2K,
AT, 1920 mgrmL ™ AR A .

2.4 UPLC 73t

i “2.17 TUF BRI B, 450
WD, A AR TP, 4kimn 2 i A
X R A ORI A, sl L, L 1.
OK C TG {5 4, 1B Wi [R5, 75 &4
i IR (R AL 53 15 560 2 UG (S 1), WLIE] 2,
o 445 11 R 19 053 AR R Y ERTIT
. . SRERMIE eSS WA 3.

B1 aAReEEEgEE
A-XT U B-258; 1-FARABR T ;
Figl UPLC chromatograms

A—control; B-sample; 1-atractylenolides [ ; 2-atractylenolides II;

2-HAARNWERTL; 3-AARNERIIT

3—atractylenolides IIT
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0 5.00 10. 00 15. 00 20. 00

t/min
B2 BARGMATEE A
Fig2 Fingerprint peak of Rhizoma Atractylodis Maero-
cephalae

0 3.62 T7.25 10.87 14.50 18.12 21.74 2537
t/min

3 32k E A2 A e AU E
Fig 3 Fingerprints of 32 batches of Rhizoma Atractylodis
Maerocephalae

25 JjikipHss

251 KiEEEWAE A O SI, ES
FE 6 U it &, WA LA U R AR R B
i [A] RSD 24 0.16%, WL LL A RSD 4 0.98%,
ELINE I A (R

252 HEMIRE WE—BARFES 6 1, %
“2.37 TR VAR, g3t S A W R A 6 OR B
IS TR T 06 TR AR A AT 5 5% . 45 R 25 FE AT U 1) AH
S B I A] RSD 24 0.92%, UETHAREL(E RSD 4
1.26%, KUY SLEHE MR

253 FaEtkils  HUE— g s T 0,
2, 4, 8, 12, 24, 36, 48h HEkEoHr, ety
U PR A X R B IS TR R TR LA . 25 R o, &
JEAT U (R ARG AR BE 15 1) RSD Sl 0.47%, T BLEL
{H RSD 2 1.32%, KUIMLAFER AL 48 h WEEA
.

254  ZePERER SRS B W HOTR bR 6k A
0.005, 0.01, 0.02, 0.05, 0.1, 0.2, 0.5, 1.0 mL
IR E RS 1 mL &Y, 84 & 217 TR
AT A3 0T, 43 ) LA T W TR AR (V)% o
WXL HbrE iz . 2 RRHARNEET . 11,
143 5I4E 0.71~142 pg'mL™", 0.625~125 pgrmL ™,
0.765~153 pg-mL ™" WJETLE P, g mpLS

Chin JMAP, 2010 September, Vol.27 No.9 - 801 -




WRE R R G et X &R, [BIH TR 0k
Y=7 064.9X-4 3652, Y=14218.7X-4 276.6, Y=
9831.4X—1 896.1, AHKZRHEL r 4370 0.999 9.
0.999 8. 0.999 7.

255 FESINGE €237 IR KL HIRE G
W, BEHERUESASFATRE, % “2.17 TN
ZAFRERE . HRHE T3 B 2Pk 7 72 23 Sl vF SR
HEARNEE D 0. IS &, HE R 2,
2.6 (IR GG A

2.6.1 AHXEREAR o FITHE R A a=triltra
T AR 2 LA W AR R B I 1), 20 4y
Ay I VIR ], 1pg Ay 25 MR LR U IR ] o X
FRE S O P R WEALAE ) o CPIME, 1R
AR AR UE o 5, THERANEL o {HIY RSD
fii. 32 NI o {11 RSD /8T 1.0%, &
B K 2y i B BRI AR M TEN R (2
E S ISR SR ST S B B SR (R AT)) (i S
(IR o

2.6.2 WERAEXTTIAR B AR ML IR
LG WM, RS (b2 g Alde g s
WL B AR SR CEAT)) 13 PR e .
2.6.3 FARUEVE AWEFLLAEBER S JLEHS
ML R, AR . RKPH. M. Bz,
WORT TSR 10 TR 2 M G R Ak B (S N
SRS, 3 AR H B R 22 i) “h 2t
TSRS R A BLEE PEAY R 4L 2004A 7 3K A4 A1«
i B T B SRR B, AR
MBEAT 38T, S gt R A A« 25t i 1A
BRI B B RS A, DL ST oA S IREE,
AT ABHULHEL, VCRCH R YL R 0.1, KA I
FA AR L IERE A B AT AR B A, A2 A
FRABLRE #8>90%, [1] 7 Hh 4 1 A 24 44 AT 858 v (1 AH
U, H TR PGS S B2 10 AR 25 44 HEAH 8L
FE i, BAARIFAINGE ST . AR TH B 4L

PEtn 3 Frion.
3 it

AWFRHEEE T LK LIE-0.1%F /K. H
M- 7K S P E-0.1% FHRK &5 4 RSN B R 2y
MR I 45 5 R I LG -7K I AR 2 W - 7K
FHE-0.1% TR K HA AP S AO), g%,
HeLL WA, [FIN K ACQUITY PDA 24544
K2, 7E 190~400 nm 3D iHi4 FIEATHHE, 15
FIAF K N BE . 4550 5on, Rz
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x2 THEHEMFEAAEL. . MI2EHRNER
Tab 2 Determination of atractylenolides I, Il and III in 4.
macrocephala from different habitats

i AARAEE T/ ARNEEIL ARNERIY AR NGRS

-1

G5 pgmg’! pgmg”! ng'mg ngmg”’
S1 0.784 0.340 0.477 1.601
s2 0.634 0.385 0.559 1.578
s3 0.752 0372 0.481 1.605
s4 0.793 0.337 0.479 1.609
S5 0.591 0.358 0.492 1.441
S6 0.769 0.390 0.446 1.605
s7 0.737 0.310 0.490 1.537
S8 0.748 0.309 0.568 1.625
S9 0.716 0.451 0.655 1.822
S10 0.657 0.356 0.676 1.689
st 0.525 0.335 0.594 1.454
s12 0.545 0.341 0.696 1.582
s13 0.515 0.326 0.636 1.477
S14 0.476 0.369 0.605 1.450
s15 0.565 0.252 0.634 1.451
S16 0.694 0.386 0.595 1.675
s17 0.661 0.314 0.873 1.848
S18 0.367 0.307 0.361 1.035
S19 0.775 0.468 0.836 2.079
$20 0.279 0.279 0.364 0.922
s21 0.287 0.264 0315 0.866
s22 0.694 0372 0.648 1714
23 0.641 0.450 0.686 1.777
24 0.674 0.396 0.631 1.701
s25 0.706 0:433 0.626 1765
S26 0.540 0.370 0.537 1.447
27 0372 0.405 0.395 1.172
s28 0.730 0.479 0.627 1.836
$29 0.705 0.597 0.815 2.117
S30 0272 0.338 0274 0.884
s31 0.348 0.450 0.332 1.130
32 0.756 0.495 0.779 2.030

WK MR, LR, 15242 nm | i
T, MR HIE T, # i z n) ) 5 e B
B, WMOERERIBE K 4242 nm.
YF AR IEY, PR, 8. BER 2
B I 4 BRI, GBS [RRA RSRET
X, 0.5, 1, 2 h EAFFEHUN ], X IR 2k
AT 1B 2 I3 EL, &5 3L o - W REEE 75 30 min
PR — RT3k B 5 K I [ 5 4 SR AR 22 /N 1) 3K
Ro WOATRI G 78 WA A S O 7], [ N 2% ¢
20%, 40%, 60%, 80%, 100%Z5 A [F]ue & H s fe
IR . g5 R, A 100%HEEEE 7 30 min
PR, SR . BEANE 8T AN R OB
LA A0 AR 0 35 06 73 B9 ORI 5 o Jd i
o [E LA 2625 2010 4 9 F145 27 455 9 1)




T3 BARAMAMUELITER

Tab 3 Results of comparability of chromatogram on Rhizoma Atractylodis Maerocephalae

FERb g S AR RBOEETIR)  TMRLEETHR)  MRREOEWE ) MARIKEER)  MHRRBOEE KN MR ZEE D
Frifk 1 1 1 1 1 1
S1 0.996 175 0.995 432 0.992 548 0.996 371 0.992 387 0.997 514
S2 0.994 287 0.994 979 0.994 350 0.995 430 0.996 170 0.996 687
S3 0.987 975 0.990 310 0.991 845 0.993 294 0.992 409 0.993 861
S4 0.979 585 0.978 056 0.991 561 0.989 050 0.993 511 0.994 678
S5 0.944 952 0.943 237 0.979 533 0.978 067 0.981 728 0.985 593
S6 0.981 843 0.985 438 0.986 663 0.989 413 0.990 275 0.991 914
S7 0.985319 0.989 059 0.976 737 0.982 010 0.984 544 0.987 995
S8 0.991 897 0.993 943 0.992 640 0.994 158 0.996 074 0.996 868
S9 0.941 535 0.933 546 0.965 251 0.960 771 0.960 071 0.967 277
S10 0.964 377 0.969 991 0.974 696 0.977 193 0.974 665 0.978 929
S11 0.967 010 0.957 909 0.986 572 0.980 860 0.986 410 0.986 963
S12 0.981 769 0.984 230 0.983 131 0.984 955 0.989 478 0.990 744
S13 0.955 174 0.942 215 0.984 467 0.976 449 0.986 533 0.986 584
S14 0.981 025 0.981 747 0.981 847 0.984 083 0.985 492 0.986 816
S15 0.924 261 0.938 391 0.974 862 0.979 378 0.977 929 0.981 405
S16 0.979 211 0.982 878 0.974 410 0.977 898 0.974 052 0.978 825
S17 0.914 965 0.904 875 0.963 061 0.955 554 0.965 774 0.967 284
S18 0.915 426 0.934 893 0.921 755 0.938 166 0.945 265 0.956 609
S19 0.895 229 0.918 860 0.895 913 0.917.779 0.932 967 0.947 136
S20 0.864 143 0.894 602 0.887 761 0.912 239 0.906 076 0.926 410
S21 0.848 244 0.882 221 0.856 575 0.888 698 0.884 123 0.909 642
S22 0.943 652 0.955 975 0.952 306 0.961 140 0.970 00 0.976 041
S23 0.941 311 0.953 534 0.941 786 0.952 698 0.962 627 0.969 423
S24 0.909 672 0.913 037 0.953 519 0.953 047 0.964 920 0.972 284
S25 0.928 031 0.932 497 0.957 723 0.960 086 0.970 274 0.975 823
S26 0.973 470 0971 727 0.970 391 0.971 753 0.979 401 0.982 197
S27 0.947 912 0.953 378 0.948 218 0.953 900 0.951 018 0.959 111
S28 0.895 081 0.919 904 0.936 111 0.947 181 0.959 096 0.968 231
S29 0.888 426 0.915 541 0.903 942 0.925 125 0.932 309 0.947 525
S30 0.848 278 0.839 655 0.876 693 0.890 618 0.893 139 0.917 185
S31 0.905 165 0.912 700 0.961 620 0.962 562 0.949 230 0.957 035
S32 0.886 530 0.895 631 0.960 829 0.959 477 0.938 375 0.945 643

WForit 4, 5,06, 8 5 4 BOw A 258 1A
R, 8 5 AR 2 b e e 4y B s R A
if, o4 SRz, o556 IR BEACR
7, Wk I 8 5 2 R I 2584 A L
ARG AR AR T . R ECH L R R
Bl MR PR /NS R] 7= B P AR AR AT
PRad A28, g BN, PR A &
W EAREERIL M R =2 mERE. LE
30 19 JUHE AR 1A P S 2 4 SR A Dk 7 3
> Bk 5 I P 4> S0 FF 20 >R R A5 1 v >4 b
i o S IR 5 I 24 >S5 B A I v S AT A
A2k LA )= b ) ARG R P g Ak B
R II>EAR /NGB, B R 8wk > 3 K
W B TIAFH A ARNEEREAE A RN B AR
MR $e b2 —, LA EmFsgs fal it—2L 1
T VP SR A ] SE AR
FREARGM e A 2 5, AR A E S
— 3, MLUEAART90%. A HE S0 % Bt ik
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FNAEIA S B P TN R, WX 2564 20 53 B
PRI AL PR SOPE A ORI A2 A ARIR G
ARy R, N IAT R AT S, AT
TR 2R By o AHESE T UCR UPLC i ik
I HY B F R 250 (10 28508 55 R R, 7222 min
W BRI T 32N AT I, A e T R AT ADLE AR A8
IEE90% A L, B2 SCHR[STHI 38 1K) e 20T €
W (HPLC) #4628 75 minf¥) 23 #rif 6], 73 @114
A, BATHE S PR R BE, 4k T
HriFral,  BE SN RO P 2541 46 2 1oy 1R 22 K
PEAIER 2R, R FARKIRR (0 R 15 A Bt AT — 5
I SEAE
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