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Analysis of Quality Value Transmitting of Volatile Oil in Bran-processed Atractylodes lancea

and Its Standard Decoction with Different Physicochemical Forms
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[Abstract] Objective: To study the differences in volatile oil content of bran-processed Atractylodes
lancea and its standard decoction concentrate and freeze-dried powder, as well as the differences in the types and
contents of chemical components in volatile oil, and to clarify the quality value transmitting. Method: Ten
batches of 4. lancea rhizoma were collected and prepared into raw products and bran-processed products of
A. lancea, standard decoction concentrate and freeze-dried powder of bran-processed 4. lancea in order to extract
the volatile oil, and the transfer rate of volatile oil in each sample was calculated. Quantitative analysis of the
main chemical components (3-eudesmol, atractylon, atractylodin) in each volatile oil was performed by gas

chromatography (GC) on the HP-5 quartz capillary column(0.32 mmx30 m, 0.25 wm) with a flame ionization
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detector(FID), a split ratio of 10: 1 and a temperature program (initial temperature at 80 °C, hold for 1 min, rise
to 150 °C at 10 °C *min"', hold for 10 min, rise to 155 °C at 0.5 °C *min"', hold for 5 min, rise to 240 °C at
8.5 °C+min", hold for 8 min). Cluster analysis and principal component analysis(PCA) were used to explore the
overall differences in types and contents of chemical components between the standard decoction concentrate and
freeze-dried powder. Result: The transfer rates of volatile oil in the bran-processed products, standard decoction
concentrate and freeze-dried powder were 70.51%, 1.57% and 40.90%, respectively. The average transfer rates
of B-eudesmol, atractylon and atractylodin in the volatile oil of bran-processed 4. lancea were 58.45% , 48.49%
and 55.64%, respectively. In the standard decoction concentrate, only B -eudesmol and atractylodin were
detected, and their average transfer rates were 0.22% and 0.10%, respectively. And only B -eudesmol was
detected in the freeze-dried powder with the average transfer rate of 8.37%. The results of cluster analysis and
PCA showed that there are obvious differences in the types and contents of chemical components between the
standard decoction concentrate and freeze-dried powder. Conclusion: The quality value transmitting between
bran-processed 4. lancea and its standard decoction concentrate and freeze-dried powder is stable, and if the

freeze-dried powder is selected as the reference material of dispensing granules, appropriate amount of volatile

oil should be added back to make it consistent with the quality of the standard decoction concentrate.

[ Keywords]

bran-processed Atractylodes lancea; gas chromatography(GC) ; standard decoction; freeze-

dried powder; volatile oil; decoction pieces of Chinese medicine; quality value transmitting
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Table 1 Determination and transfer rate of three components in volatile oil of Atractylodes lancea and bran-processed A. lancea (n=2) %

oy B-HEz i &AM EARE

" T ) BR % B Grs) HR% A B () Wk
S1 27.30+0.028 9 - 3.99+0.001 4 - 3.36+0.002 0 -
Fl1 25.15+0.037 8 60.07 2.71+0.005 9 44.29 2.26+0.005 1 43.86
S2 24.00+0.003 2 - 6.07+0.000 2 - 2.45+0.001 9 -
F2 23.70+0.002 4 71.93 4.20+0.026 6 50.40 2.04+0.000 1 60.65
S3 21.90+0.020 1 - 17.51£0.015 5 - 3.29+0.002 8 -
F3 18.50+0.022 3 65.02 12.57+0.013 7 55.25 2.48+0.002 2 58.02
S4 28.55+0.029 5 - 7.97+0.009 3 - 3.53+0.003 3 -
F4 23.11+0.014 1 57.85 5.04+0.003 3 45.20 2.70+0.003 8 54.67
S5 32.67+0.000 5 - 8.17+0.001 2 - 3.54+0.000 1 -
F5 25.59+0.013 1 53.56 6.34+0.021 1 53.06 2.47+0.000 3 47.71
S6 39.27+0.004 3 - 15.24+0.003 0 - 5.21+£0.003 0 -
F6 25.59+0.013 1 43.50 6.34+0.021 1 27.77 2.47+0.003 0 31.65
S7 36.78+0.044 6 - 37.93+0.049 0 - 1.02+0.001 3 -
F7 30.29+0.001 5 59.94 26.53+0.001 4 50.91 0.95+0.000 1 67.79
S8 39.46+0.005 6 - 21.08+0.004 5 - 4.89+0.000 1 -
F8 34.41+0.002 7 60.49 18.38+0.001 6 60.48 4.24+0.000 1 60.15
S9 35.06+0.005 1 - 12.30+0.002 3 - 3.50+0.000 6 -
F9 21.42+0.007 6 42.64 4.93+0.001 3 27.97 3.14+0.002 8 62.62
S10 35.35+0.007 0 - 9.54+0.001 2 - 4.15+0.001 4 -
F10 34.39+0.000 9 69.53 9.28+0.001 3 69.52 4.02+0.000 4 69.23
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Table 2 Transfer rate of volatile oil in standard decoction and

freeze-dried powder of bran-processed Atractylodes lancea

15 K e g R /%
N SBEEA WEwmA WTH  TF DT
1 2.680 0.049 0.018 1.83 36.73
2 2.440 0.039 0.016 1.60 41.03
3 2.740 0.041 0.018 1.50 43.90
4 2.482 0.036 0.017 1.45 47.22
5 2.531 0.035 0.015 1.38 42.86
6 2.470 0.033 0.014 1.34 42.42
7 2.221 0.037 0.013 1.67 35.14
8 2.308 0.041 0.016 1.78 39.02
9 2.378 0.040 0.014 1.68 35.00
10 2.332 0.035 0.016 1.50 45.71
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Table 3 Contents and transfer rates of three components in 101 -
volatile oil of bran-processed Atractylodes lancea and its standard
decoction and freeze-dried powder (n=2) % 9
p = . 3] A Qg o X
BN ‘ BRE S s e

I e EARE — 2 ..

TORERR pae G REPH L o

(x+s) (x+s) _101 b

F1  25.15+0.037 8 - 2.71£0.0059  2.26+0.005 1 -

T1 2.44+0.0005  0.18 - 0.10+£0.0001  0.08
D1 0.55+0.000 5  8.28 - - -
F2  23.70+0.002 4 - 4.20+0.026 6 2.04+0.000 1 -
T2 2.54+0.0028 0.17 - 0.13+0.0001  0.10
D2 1.14+£0.001 3 18.41 - - -

F3 18.5+0.022 3 - 12.57+£0.013 7 2.48+0.002 2 -

T3 4.68+0.000 8  0.38 - 0.18+0.0002  0.11

D3 1.01£0.002 6  9.47 - - -
F4  23.11+£0.014 1 - 5.04+0.0033 2.70+0.003 8 -
T4 2.55+£0.0021 0.16 - 0.13+0.000 6  0.07
D4 0.35£0.0004  6.48 - - -
F5  25.59+0.013 1 - 6.34+0.021 1  2.47+0.000 3 -
T5 2.42+£0.0020 0.13 0.12+0.0003  0.07
D5 0.58+0.0002 10.27 - - -
F6  25.59+0.013 1 - 6.34+0.021 1 2.47+0.003 0 -

T6 2.52+0.000 6  0.13 - 0.13+0.0003  0.07
D6 0.59+0.001 9  9.93 - - -

F7  30.29+0.001 5 - 26.53+0.001 4 0.95+0.000 1 -
T7 2.914£0.001 4 0.16 - 0.05+0.0003  0.09
DT  0.67+0.0001  8.09 - - -

F8  34.41+0.002 7 - 18.38+0.001 6  4.24+0.000 1 -
T8 4.71£0.0074  0.24 - 0.26+0.0004  0.11

D8 0.47+0.0007  3.89 - - -

F9  21.42+0.007 6 - 4.93+0.001 3 3.14+0.002 8 -
T9 6.58+0.010 8  0.52 - 0.42+0.000 1 0.22
D9 0.47+£0.001 1 2.50 - - -
F10 34.39+0.000 9 - 9.28+0.001 3 4.02+0.000 4 -

T10  2.74+£0.0008  0.12 - 0.14+0.000 1 0.05

D10 0.38+0.0005  6.34 - - -
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Fig. 1 PCA scores of standard decoction and freeze-dried

powder of bran-processed Atractylodes lancea

P A3 1 B 2 5 o o LI R T AT B R R ) T
1w ARG AR K i A T A G 2 B
WIS . DI, A SCRE T 10t E B AR kb E A
BV 2 700 K 1 B 22 T80 2 T B LA A i o 1
AL i B VR AT OY . A5 R W B RED I
KA EE T R 70.51% , 5 & I h B-AE I BE 8 AR TR A
KRR H N 58.45% .48.49% .55.64% ; brifE 17
5 I 6 R B 38 KM R R 1.57%,
Bl W 45 AR RV Y 5 B 203 5 R 0.22% ,0.10% ,
A R 5 R TRy 5 AR R AR R T
5 48 40.90% , B-HE M BE G 74 38 8.37% , 5 AR 3 R B
Kol 2], #E—25 RA 5T 5 PCA S5 R Won  Arife
71| RV R Ry N B a1 e =291 0 e ) |
R ENE2ER.

HRT, © A 5 5 2R H e 80 A 03 75 R AE 3
BT R AR AEVA ) R TR 22 T AL 3
2R BRI P ARSI S R TR 2 RS
FYE el f RS RAEER. &
1M, % T & & &0 250k R i B = R Gk
G o N A A S RN AT R A AR SR S
ARG R S0 TR R M a5 T
Mo 45 AL, UUTE 2R D 5 45 AR W T UK Hhoin A E
FER A, LAl R R T8 5 05 7 0 00 T — B0k .
(ELAS TR B W, BT A ST R A i BR , F 5% 45 2
Al REAEAE — 2 W R B J5 08 27 5 5 JEFE A &
2R b 2 T KRR T LA IE S EE

[(FIzEMsR] AXRALAATH A .

X d
[1] ERAMEL L. PEAREMEZ M. —FF[M].
<173 -



H29 B 124
202346 H

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 29,No. 12
Jun. ,2023

[2]

[4]

[9]

[10]

[11]

[12]

[13]

b5t b B 25 R4 AL, 20202 168-169.
AT, E R LR AT, S A AR M A S R AR
Bl R ARE SR B RS #2011,
11(20) :4843-4847.

XA, BT, U DR L A5 L T i 24 T PR L Bkt
AR AT BT A bR HE R B [T]L b [ 52 58 5 ) 4 4
#,2022,28(3):212-219.

WM L IV EE A OGRS ARG A G
SRR R M R sZ e [T, o S8 ) A A
,2022,28(20):108-115.
TN, SR AR BRBK L, A . DT S A o A% R I
PR AT TP 24 L O JURE AR HE R TAECIT) [T ], i
25,2022,53(14):4256-4264.
WO, R AR A5 . O R IR TE D7 U [ K
o IR 5 B XS A (1], E AR 2y
2022,doi: 10. 13313/j. issn. 1673-4890. 20220413001
FAE, BEELF,FFEMN,% . UPLC-Q-TOF/MS # R
454 UNIFLEHE e Dk 43 17 2 M 24 J7 IR & R HE
TR A2 o3 LT ] T P25 R K 22 41, 2022, 39(6)
639-652.

FRE R KR, TR A S AR
250 TORLAR B VR A T S R R A AL 1 1 AR LT .
AR T P 2 R 242 41,2022, 46(2) :260-266.
T30, AN Wi an g, A B R TR AR
R I T s (], b E T 244, 2020,
45(4):884-889.

XN DL, T4 55 . LT AR E s B AR 1 L
ZETUMG B AK AR R AE [T, op [ 5250 ) 24 4%
#,2022,28(20):116-121.
TEAs, BRI, RS, 5 T T R AR XR )
FWINARGRFTN ] AR MFHE, 2020,
36(10):259,284-289.

T -, A0, AR, 5 AR A 0 2 Y B
FEAFRELT]. T E 22 ,2016,41(21):3904.
T, XIS, 2R MG ), A5 L A AL T vk SRR i
ik ol TS QA R i i i B Rl S R oy
Z47,2017,23(23) :194-200.

- 174 -

[14]

[15]

[16]

[17]

[18]

[19]

PR BE XSRS A Rk, 5 . 5 AR AT 2 il 453 473 /)N
SR BT ]. AR e B2 45 5 Jk ik, 2018,
27(24):2623.

QU L, LIN X, LIU C, et al. Atractylodin attenuates
dextran sulfate sodium-induced colitis by alleviating
gut microbiota dysbiosis and inhibiting inflammatory
response through the MAPK pathway [J]. Front
Pharmacol,2021,12:665376.

DONG Y, ZHANG X, YAO C, et al. Atractylodin
attenuates the expression of MUCSAC and

extracellular matrix in lipopolysaccharide-induced
airway inflammation by inhibiting the NF-«B pathway
[J]. Environ Toxicol,2021,36(9):1911-1922.
SRR, VETESE . AR S M T A B T ) M 22
AR MR sE I (7], HUBRI 25,2017, 14(1)
6-11.

SRR BB R AR AR P 2 T I AR AR
A OGRS [0 ). v [ S 36 07 ) 2 2k, 2022,
28(9):242-247.

W5, B AR R R B, 45 . A5 AR HR X 5 HepG2 4
3 P IR T A R B AR DG AL L. i PR AT E
Z%,2021,37(11):2589-2594.

LR SRR ER , L RERE A . R T OB (35 45 4L
PEL 335 14 SR JRR AR - 1 3 ) - G 0K X EL BIF 58 [T,
252 ,2022,20(5) :985-991.

RIS R I S, FERR L A5 B TR SURIE 45 A o E
W i H G bn e 50 BOE J7 kL g 22 5 [0 ). B
P25 9E 5 52 88,2022, 36(3) : 55-60.

AR U, I IMCAE A B bR HE VR HPLC R AR
P 1 o JoT £ B BIF 9T (7). AR 78 25 %% 2 5K, 2020, 35
(5):509-512.

AHT . R AR A b 1 500 14 1w BB VA F Y
[D]. HK: P9 Rg K2, 2020.

HH, DR AU IR b e 7 R Y 5 T
Wrly] KFI TR M H R BE2 2020, 43
(3):102-107,120.

[RERE XEX]



