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Study on HPLC Specific Chromatogram of Bran-processed Atractylodes Formula Granule and
Determination of Atractylenolide III

HUANG Yan', YAO Jianbiaoz, LAI Yunfengz, WANG Ruweiz*(l.Pharmacy College of Zhejiang Chinese Medicine
University, Hangzhou 310053, China; 2.Zhejiang CONBA Pharmaceutical Co., Ltd., Hangzhou 310051, China)

ABSTRACT: OBJECTIVE To establish an HPLC method for the determination of atractylenolide III in bran-processed
atractylodes and bran-processed Atractylodes Formula granule, and to establish the specific chromatogram of bran-processed
Atractylodes Formula granule. METHODS The chromatographic separation was performed on a Welch Xtimate C;g column
(250 mm=4.6 mm, 5 pm). The mobile phase was a mixture of acetonitrile-water in gradient elution at a flow rate of 1.0 mL-min™".
The detection wavelength was 224 nm and the column temperature was set at 30 ‘C. RESULTS The linear range of
atractylenolide III in bran-processed atractylodes and bran-processed Atractylodes Formula granule was 0.031 3-0.782 4 ug, with
average recovery of 102.0%(RSD=1.88%) and 101.0%(1.02%). The HPLC specific chromatogram of bran-processed
Atractylodes Formula granule showed 8 characteristic peaks. CONCLUSION The method is reliable and accurate, and can
provide a reference for the technical study and quality control of bran-processed Atractylodes Formula granule.

KEY WORDS: bran-processed Atractylodes Formula granule; atractylenolide I1I; content determination; specific chromatogram,;
quality study
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P 99.9%); A PR TT X5 B (& 24
e, b5 111976-2015015 465 : 99.9%);
AR % HE S (AT SR A ARG IR A F], it
S 16030401, 4EE =96%); #kI0 AR (&1
W EEAERAA, #L5: 150101, 150102,
150103) ; Agilent Zorbax XDB-C;g ff i #F
250 mmX4.6 mm, 5 pm); Kromasil 100 Cyg
Dimensions 3% 4£(250 mmX4.6 mm, 5 um);
Welch Xtimate C;g &34 (250 mmX4.6 mm,
5 pm).

2 FEESHER

2.1 i gE

LA )\ b S8 e 5 e R 9 B 7 ) (R it
B HEKCN 25 em, WA 4.6 mm, KRN S pm,
Welch Xtimate Cig#f); PAABE NAMBIHHE A, KA
WBhAH B, B PE AR : 0~30 min, 40%—50% A;
30~45 min, 50% A; 45~50 min, 95% A; AEIRN
30 “C; ¥y 1.0 mL-min~'; K3 K )y 224 nm.
2.2 JCJ7 UKL ] £

S8 (P20 R B AT E ), BA 3 ik
RIS AR Ak, 8 15 #EERID B RS 7
Kio il T2 IR ARYR T 2 kg, MIUKRIE 2
K, B4 fEEK, BIREE 1h, 3B, KR
W4 AR B L] 1.2060 C), 85 CUET 1,
MR, ISR, RS, ®kL, BIBEL AR
BiC 75 R
2.3 AR A A X I T )

2.3.1  FREEVER I E S R BRI E R BRI
9.79 mg, FHARNAEIL 3.62 mg, GAR 9.21 mg,
53 9 FH B A AR 5T 2 X & 50, 25, 50 mL &,
TRAT, RIAEEER, vKF R AR -

232 HERSVEREIEIE B RO AR
T BUR SR K 1.00 g, A% FRE, BHERIT T,
TN 80%H EE 50 mL, %%, FREi=, #HH
20 min, A=W, FEFE, H 80% H EEAh & i
B, JUE, BERE, &H, BOLERAE.

Bk 1 AR TC 5 URL A A VR (A A
H): ARG ARL.00 g, FEME, BHEMIHT,
HTIN80% FBES50 mL, %% 2, F% € it & , #7520 min,
A =, FRE R, I 80% F A R L 1 E,
IERUEW, &M, BeERE.

BRI EVAHC 7 UKL AR i VR (LR A P T A
Ry BUA SR £2.00 g, BHEIEM A, IIA80%
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HEE50 mL, %%, HA20min, JEL, Z&+, H
60% LI iR, HBERRS mL, J¥E, HWLE
W, M, EREAE.
233 TEXTRERH S BRI AT EX
MRy REMERM T IA 80%H EE 50 mL, %
“2.3.27 TUF J7 I B R

BRI A AR L T UKL 2 A BRI . T T
B Kb, BAHRHRNZ “2.27 BT k4
e 5 Wik, PR “2.3.27 TR ikl A A iR
R
2.4 ERWERIE & 5E 7755 % 42
241 LJEMEHEL BOIRSEW. MR AT

LA AR BVEG 1% 9207 TR JTVERERERL I,
ZERAARABRIIREE B L &, AT
o, AR 1,
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1 &

A-BIPEOE B IR B-XS R C-3kI LR sk b Vi s
D%k A ARBL 7 BURLOE Bl I 0 1-E AR NERIL 2-HARNBR T,
Fig. 1 HPLC chromatograms

A-negative sample solution; B—control solution; C—sample solution of

bran-processed atractylodes; D-sample solution of bran-processed

atractylodesformula granule; 1—-atractylenolide III; 2—atractylenolide II.
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0.782 4 pg.

243 MUESHEERE R “23.17 R
HR P ERIIDN B8 SRR, R RS SO R, Wk
Z19.58 pg-mL ™' RS IR R A B LG B G i
T 10 uL, SESEHERE 5 R, 1% “2.17 TUR il 5%
e T AE, RIS AR W ERTITRG % B RSD A
0.57%.
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BRI B AR R R ER I B AR E T RORE P U6 THT AR )
RSD 73514 0.86%A1 0.78%, 2B R AE
36 h WESIE

245 BEEMERE % 2327 WRNHEHE 6
A VAT, ERE T, AR BRI B RO A
RS B R 7 BORL & Y RSD 733N 1.55%F4
0.98%, RFAARLEHEGERLF.

2.4.6 PSRRI EEMEERFE MR 6
iy, BEZ 0.5 g KM E, % “2.3.27 WF
T 5 AR R, R I R BRI R
VAT, HERENE, THERME, GRIE 1 M
% 20 BRI BRI FAER KD AR T 5 BORL IR [E] Y 2
SEEME BN 102.0%81 101.0%, RSD 4: A
1.88%A1 1.02%. k1> AR FERID 5 AR 7 Fil
FLfTEY 2. RSD 445 G223k, Ul B 721 [l
RRAT,

2.4.7 FERME  BORFERCGRERS 0RO
FERKS AR T FORLAE &, % “2.3.27 TURNITT
AR TR, % 2.7 TR Bk &R AT
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R1 HPEARKA B8R KB A E R R 5 (n=6)
Tab. 1 Recovery of atractylenolide III in bran-processed
atractylodes(n=06)

FrreR/  FERE AR WA R/

mg HH/mg mg mg %

“F#ylEl RSD/
W% %

506.7 02128 0.1956 04166 104.2
506.9 02129 0.1956 0.4090 100.3
506.5 02127 0.1956 0.4086 100.2
102.0 1.88
506.8 02129 0.1956 0.4095 99.6
506.8 02129 0.1956 04133 102.5
506.7 02128 0.1956 04167 104.2
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&2 OHWEARET FAE G AR B AR B K 5
(n=6)

Tab. 2 Recovery of atractylenolide III in bran-processed
atractylodes formula granule(n=6)

FREER  FEEE nAE/ R EfR/

mg H/mg mg mg %

FHIE RSD/
HE% %

5069 0.1318 0.1254  0.2573 100.1
507.1 0.1318 0.1254  0.2583 100.9
507.2  0.1319 0.1254 0.2574 100.1
101.0 1.02
506.3 0.1316 0.1254  0.2602 102.6
506.5 0.1317 0.1254  0.2596 102.0
507.4  0.1319 0.1254  0.2579 100.4

®3 HETARNEIISENEER
Tab. 3 Contents of atractylenolide III in bran-processed
atractylodesand formula granule

R /‘EI\;T‘QWEEI{II ’Eﬁ()ﬁfﬁ)ﬁj‘] EEWHEIE
&E/mg g UKL &E/mgg
20160501 0.26
16051801 0.26
150101 0.42 16051802 0.25
16051901 0.28
16051902 0.27
20160502 0.24
16051903 0.25
150102 0.38 16051904 0.23
16052401 0.23
16052402 0.26
20160503 0.24
16052403 0.23
150103 0.38 16052404 0.24
16052405 0.25
16052406 0.25

2.5 ERID RS T SRR Gy v 2 5%
251 LREMEESR KBEERARAEKIL. AR
PR T 5K R ot V05 T R VR 5 S5 R A L
HOIR A %o HE R R A B T VR B 2 1 ot B
e €217 TUR LRI, 4R S AxIE T
o, W 2.

( |%
23 A 6
J Li a N
0 5 10 15 20 25 30 35 40 45 50
t/min

2 B AR B  BUR ARAE B
S—-FAR MBI 6-FHARNEEIL .
Fig. 2 HPLC specific chromatogram of bran-processed
Atractylodes Formula granule

S—atractylenolide Il ; 6-atractylenolide II.

Chin J Mod Appl Pharm, 2017 September, Vol.34 No.9 - 1245



253 (UERFEE LS R R — R A
W10 pL, LR 5 IR, 45 R AR & A AR XY
TREG I E] 1) RSD<0.106%, LA U 4. 1% 6 AHXS T
S U [ AE X I T A RSD $9<0.266%, it B4 28 k5
R
254 FoEtERE  BUE— AR 10 ul, A
WILE 0, 2, 4, 6, 8, 12, 24 h HEFE, K&,
25 B3R I & 1 A X OR B N TA] 1Y) RSD<0.58%,
DLEZUEE 4, V& 6 AHXS T S A XTI TR AR RSD )
<0.306%, AL ETRAE 24 h N E .
255 HEEMWRE BERIUE—FS 6,
AR S, R E TR, SRR &
FEA UG AE X B I TR) ) RSD<0.126%, LA AU 4.
I 6 AHXF T~ S WA I A RSD $1<0.401%,
KW Z TR EEERLT.
2.6 FRIOEOREL 7 WURRFAEUE « AH X FR B B R] A
R XS U T AR PR i

¥ ZR AP 1 AT 7 BOREL 2 A3 5 Y VD ) 4
AT, SRR RS S 10 uL, VEA
SR AR S OGEAT I E, I 3k E AR,
HAR MBS0 5y RAF, WEfaE, H&M
an RS I, WO OR BRI A 21.077 min [
OigE(EARNERIDE NS IES ), BiE T 8
ANRRAEUE o 2 fr HLA Al 2 45 SR, i 4 An
U 6 A XU TR AR BT B g oy B R AF, R
KA E AT IEHEIAR . 2SR 4, FUERFIAEXT

R4 BW AR FOR AT B T 4R

R EH 8] 43504 0.357, 0.408, 0.487, 0.737, 1.628,
1.696,1.922; RSD 434 0.156%, 0.161%, 0.040%.,
0.038%, 0.221%, 0.050%, 0.201%; ¥4 &5 -1
AFSK P B B 1 52 AR5 AE PR 0 5 L, b i A A
XoF 4 B s ) B E e (Y £ 5% LA . 1§ 4 (AR X
TR =0.03, 1§ 6 AT IE IR =0.10,
3 g

XTI AR . BRI A AR EC 5 Uk € 1
Bl & e T AR I B, R I ER 1D B R TC T UKL 5
BRI AR A, AR PNBSIIT & b e & 38,
Ut AE R BBURE B ) 5 R R, R N ERITTEY
R R, NPRLRI EENEE R, B
AU TS T I ARR A 2RI B AR 7
KA ER N BRI & € 7%, RERID BRTED
77 H0RL ) ot S A R AL T SRR . R R
I FE R 1D AR 1] 26 R TE 7 URE ot i v 2 7 2
BAR, AN EGENE TR, B E T &
WA TR ). AAMERI AR & &
WE T L RE o, R BRI A (A 1 7 ) 4%
PRI, ARG ASTR] B (] 3 4 B R B
WEEEA—EER. SHIHERE, JATTREE
FEAR AL FE o 8 R B A7 AE — s Ak, B oxt
P i A = RO IR R AR e MR AT B 4L
SRR S, RFEKIS ORI B TRALE 65 C
MEFETCE 24 h B AR 1) W T ARG — 8 o &
#, BARNERIE — € K&, HARIE

Tab. 4 The test of HPLC specific chromatogram of bran-processed atractylodesformula granule

Wik U 1 AR X U 2 AT U 3 AR X U 4 FRxT U 5 HRT & 6 FHXT & 7 X
% B B (1] £ B i) 1A 1 B B (1] LR B B 1] LR B B 1] LR B 8] LR B 1 8]
20160501 0.358 0.407 0.487 0.737 1.635 1.697 1.930
16051801 0.357 0.407 0.487 0.737 1.634 1.696 1.928
16051802 0.358 0.407 0.487 0.737 1.628 1.697 1.922
16051901 0.357 0.407 0.487 0.737 1.629 1.697 1.927
16051902 0.357 0.408 0.487 0.737 1.622 1.696 1.920
20160502 0.357 0.407 0.487 0.737 1.626 1.696 1.918
16051903 0.358 0.407 0.486 0.737 1.631 1.697 1.926
16051904 0.358 0.407 0.487 0.737 1.628 1.695 1.922
16052401 0.356 0.407 0.487 0.737 1.624 1.696 1.920
16052402 0.356 0.407 0.486 0.737 1.629 1.695 1.921
20160503 0.357 0.407 0.487 0.737 1.626 1.696 1.919
16052403 0.357 0.408 0.487 0.737 1.623 1.694 1.916
16052404 0.356 0.410 0.487 0.737 1.627 1.696 1.921
16052405 0.357 0.408 0.487 0.737 1.626 1.696 1.922
16052406 0.357 0.408 0.487 0.737 1.626 1.696 1.919
SPX5 AR KR B B[] 0.357 0.408 0.487 0.737 1.628 1.696 1.922
RSD/% 0.156 0.161 0.040 0.038 0.221 0.050 0.201
AE X % B e [i] [X ) 0.339~0.449 0.387~0.428 0.462~0.511 0.700~0.774 1.546~1.709 1.611~1.781 1.826~2.018
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AR FAN, BRI EARR B S T 5 IR
(4 500 1x)6 h AR IETAIA 915.44 AN
58.27, AEIKI/NEF,  HAR BRI I i AR
—EMEFE RN, B IR IEER S R & =
W 5E T5 i A HER VE ARG E 1, BT R R R 7R
WEGHRAE .

x5 RPEARKA LB D HEE LR

Tab. 5 The test of influencing factors of bran-processed
atractylodes solution

IO AR H AR AR BAE
FE SRR EJTEA T AR

0h 216.92 915.44

LA 450 01x 2 h 229.60 583.25
GGHE 450 01x 4 h 247.06 102.47
IR 450 01x 6 h 258.26 58.27
HOGHE 4500 1x 24 h 277.10 28.11
65°C2h 215.05 880.31
65°C4h 216.11 882.66
65°C6h 217.10 853.00
65°C 24 h 228.13 811.42

AR FAE J7 1 8 S 1) I AR A T RO R
e, WA FREA O, SRR ET
Hug, PLHUN R 8. B AT E 7 0 AR A
A 80% LB 50 mL, ##EA 20 min. J5HUE 1t
WA, AR FA MBS Gk i T 5
5 B OL. IS B W SLseA k. KI Welch
Xtimate Cg BLiEFH(250 mm X 4.6 mm, 5 pm)#& 0§
(15> BRI R A, Woas B e A . B s
AFEFER T @25, 30, 32, 35 C)fifhigsy Bk,
D732 LA VEARXT R B I ] RSD<1.86%, %34
W L XoF W8 T B RSD<1.97%, 5 kit FH M 5 R 4
E 4R R 35 CHY, S OR B I (B AT, A
o B R s 22, IR OREIE R 30 C.

4 iR

A S5 S FFHPLCI € 2k &b B AR AR FH &k
EHARR Bk P AARNERIIN SR, LEXRR
0p, MEERE. EREM. USRS ER,
FRE VELr:  [FIB EES2 BRI R IEC 75 B0RE 1 R AiE P
B, RO € P b BRI M AR AP AR, Ho3E
A5 W R KT A4 B B ] TR SD41<0.2%, A %0 3 e e
AR BT84k o AHIF 507 V20T 2 J5 TH 2 1 FE %
il BRI R TC 7 BRI &, L T2 AL A
EARE IR L T S .

REFERENCES

[1]  EZ8. —&[S]. 2015: 310.

o EBACRL 252 2017 4E 9 H 55 34 555 9 )

(2]

B3]

(4]

(3]

(el

(7]

(8]

]

[10]

(1]

[12]

[13]

[14]

[15]

(16]

[17]

[18]

FEI Y, WANG N N, LI H Y, et al. Study of processing
technology influence on Atractylodes macrocephala by
analysis of volatile oil compositions and atractylenolides
contents [J]. Chin Arch Tradit Chin Med(*14£H & 2424 T1)),
2016, 34(2): 418-421.
XITTH, &fhil, RE%, % AFENTTEARP AR
PR T A AR NERITE B FEmEI]. 80 BE 2 AR,
2012, 31(1): 58-61.
YANG E, ZHONG Y M, FENG Y F. Advance on the
chemical constituents and pharmacological effects of
Atractylodes macrocephala Koidz. [J]. J Guangdong Pharm
Univ(|~ R ¥ P 244R), 2012, 28(2): 218-221.
BRIBEAE, SRR, AR R 57 i o 10 25 B4 R R T8 MR 250
[J]. FEHEE, 2011, 28(2): 124-126.
LI W, WENG H M, CUI X B, et al. Chemical constituents in
rhizome of Atractylodes macrocephala [J]. Chin Tradit Herb
Drugs("F 5 24), 2007, 38(10): 1460-1462.
WANG X, LIU X, ZHU T, et al. Development and validation
UHPLC-QqQ-MS simultaneous
determination of ten bioactive components in Fangji Huangqi
Tang [J]. J Anal Method Chem, 2016: 1435106.
Doi: 10.1155/2016/1435106.
SHAN G S, ZHANG L X, ZHAO Q M, et al. Metabolomic
study of raw and processed Atractylodes macrocephala Koidz
by LC-MS. [J]. J Pharm Biomed Anal, 2014, 98C(10): 74-84.
LIANG Y S, ZHUANG Y X, DUANG Q, et al. Fingerprints
comparison of four processed products of Rhizoma
Atractylodis Macrocephalae by HPLC [J]. Tradit Chin Drug
Res Clin Pharmacol(H 25 81 Zj 5 G PR 25 #2), 2013, 24(3):
285-289.
YE W W, SHAO Y, HU R H. UPLC fingerprint of Rhizoma
Atractylodis Macrocephalae [J]. Chin J Mod Appl Pharm(+
PURRLF 25%), 2010, 27(9): 799-804.
ZHANG W T, HUANG W, HUANG Q W, et al. HPLC
specific  chromatogram of Belladonna
determination of scopoletin in Chinese Pharmacopoeia (2015
Edition) [J]. Chin J Mod Appl Pharm(r E ISR I 2527),
2016, 33(5): 626-628.
WAL, FZERE, ZEK, & AR R EED
[7]. "2, 2007, 29(6): 895-896.
WANG X F, WANG F, ZHANG Y H, et al. Kinetics and
mechanism studies on oxidizing reaction of atractylon in
essential oil from Aatractylodes macrocephala Koidz [J]. Chin
J Appl Chem(R Fl k%), 2007, 24(3): 301-305.
TR, S, FORER M PRI R E T ).
AR HAR- AL, 2014(1): 193-198.
RESL, tRE, STEP, & SER— AT S5 T2
BEAHIRD]. WL PEEE S5 & 448, 2014(4): 361-363.
ZHANG J L, XIE R J, LIU M G, et al. Effect of different
processing method on contents of atractylenolide I, II, Il in
Atractylodis Macrocephalae Rhizoma [J]. Chin J Exp Tradit
Med Form(H [E S50 77 7% 4 3£), 2016(21): 15-18.
RONG S H, LING H, GAO N. Study on processing
technology and processing principles of Atractrylodis
Macrocephalae Rhizoma [J]. China J Chin Mater Med( [E -
#i7k&), 2011, 36(8): 1001-1003.
ZHAO H H, YAN K L, LIU H R. Effects of oxidation induced
by UV lamps and sunlight on compositions of volatile oil from
Atractylodis Macrocephalae Rhizoma [J]. Chin J Mod Appl
Pharm(*1 FE BLACRL F 22%), 2015, 32(7): 809-813.

Wk H#: 2017-02-17

(B33t HEH)

of an technique for

Tincture and

Chin J Mod Appl Pharm, 2017 September, Vol.34 No.9

1247 -



