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[ Abstract ] Objective: To optimize processing technology of Atractylodis Macrocephalae Rhizoma
processed with Aurantii Fructus Immaturus and establish its HPLC fingerprint. Method: The invigorating spleen
and dispelling dryness of Atractylodis Macrocephalae Rhizoma processed with Aurantii Fructus Immaturus was
investigated by model rats with splenasthenic diarrhea, and then the best ratio of Atractylodis Macrocephalae
Rhizoma and Aurantii Fructus Immaturus was screened. Taking overall desirability of contents of synephrine and
atractylenolide Il as index, orthogonal test was employed to optimize processing technology, and HPLC fingerprint

of this processed product was established. Result: The best ratio of Atractylodis Macrocephalae Rhizoma to
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Aurantii Fructus Immaturus was 9 : 1. The factors influenced contents of synephrine and atractylenolide Il were
followed by baking temperature > frying temperature > frying time, optimum processing technology of this processed
product was as follows: added Aurantii Fructus Immaturus juice 50 mL ( crude drug concentration of
0.2 g+-mL™") into 100 g of Atractylodis Macrocephalae Rhizoma pieces, soaked 24 hours, fried 6 min at 110 °C ,
dried at 40 C in a oven. Five common peaks were selected in Atractylodis Macrocephalae Rhizoma processed with
Aurantii Fructus Immaturus. Among the obtained fingerprint, all of the detected peaks were separated effectively.
The accuracy, repeatability and stability of this method were satisfied. Conclusion; The invigorating spleen and

dispelling dryness of Atractylodis Macrocephalae Rhizoma processed with Aurantii Fructus Immaturus can reflect the

processing characteristics of increasing efficiency and correcting bias. The established HPLC fingerprint can

provide reference for the quality control of this processed product.
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Table 1 Effect of different ratio of Atractylodis Macrocephalae Rhizoma to Aurantii Fructus Immaturus on biochemical indexes of rats(x + s,

n=10)

13 5 & 1w JIEE 45 # IgG IgM MTL GAS

/g kg ! /mmol - L ™! /% /g L7} /g L7! /ng-L~! /ng+L~!

EH - 6.7+0.4"  0.268 £0.036" 8.123 £0.110” 0.536 £0.011%  58.609 +7.014> 1 153.704 £191.848%
A0 - 10.2 0.7 0.236 £0.047  4.006 +0.004  0.297 £0.140  94.374 +7.883 657.345 +86. 069
S 1.2 6.7+0.3"  0.263£0.067" 8.155£0.111% 0.578 £0.222%  54.272 +3.207% 1 096.954 +86.960%
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5% B S A 1.6 6.9+1.0"  0.254 £0.082"  6.050 £0.032")  0.525 +0.149%  54.956 +3.357%%) 1 131.727 +139. 146>>
10% 5z A 1.6 6.6+0.1"  0.269 £0.042"  8.175 £0.169%*) 0.572 £0.184** 55.223 +5.572%% 1 156.171 +193.323%%
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Fig. 1 HPLC chromatograms of specific test of synephrine in
Atractylodis Macrocephalae Rhizoma processed with Aurantii

Fructus Immaturus
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Table 2 Orthogonal test analysis of processing technology of
Atractylodis Macrocephalae Rhizoma processed with Aurantii

Fructus Immaturus

AW B C B RMRE I
No. R E‘J‘l'fﬂ 1 BE () ]]Ilﬁiﬁ ik srEc 0D
/C /min /C I8/ % /%

1 110 6 30 1 0. 042 0. 049 0. 564
2 110 7 40 2 0. 045 0. 053 0.953
3 110 8 50 3 0. 046 0. 046 0.354
4 120 6 40 3 0. 043 0. 051 0.739
5 120 7 50 1 0. 035 0. 050 0
6 120 8 30 2 0.039 0. 047 0.302
7 130 6 50 2 0. 035 0. 053 0
8 130 7 30 3 0. 040 0. 045 0
9 130 8 40 1 0.039 0. 047 0.302

x3 BEA-EHWAEESNW

Table 3 Variance analysis of overall desirability
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Fig.3 HPLC control fingerprint of Atractylodis Macrocephalae

Rhizoma processed with Aurantii Fructus Immaturus

2.6.5 LJEME IR A HEE R R R R
B T 2 S PO B VA U L R TR I % B i
W R ER T X B 5 W  AR TR RE Rt v L
ARAE SR (F5 2. 6.3 T J7 3k i 45 ) AR S
AR A S W, i 2.6, 1 TN 8% S5 1 s, UL R
4o GERRBZ T LR R FURRAE R B4R
2.6.6 AL BEALHNIBCE —HEAR SR A OR
4% 2. 6.3 WUF J7 o w5 Al T i 2 A
6 WK, i ik K, R ik 5 A AT R,
iR B A R BB E A RSD 0. 1% ~1.7% ,
W LAY RSD 0. 1% ~ 1. 1% , 3% W1 AL &% 0 % Ji
R 47,

2.6.7 EEMIE  BEHLBCE —HEAR SR AR K
4% 2.6, 3 TR 7l 45 6 A i U, 0 sk
W g5 R 4 A i R B e el 9 RSD 0.1% ~
0.2% TR AR RSD 1. 1% ~3.8% , K WiZ KL HE
BHERL

2.6.8 faE ks WOE 1 AL AR A Y
M S W, 3 ) Tl 45 )5 0,5,10,15,20,25,48 h
71 = S TR 72 IS B 2 o S L 7] B 2/



o524 55 17 FESXLEAFFIERE Vol. 24, No. 17
2018 4£ 9 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2018
A J R R
20 40 60 80 100 120 2.7  CHRAE R R A
B i 2.7. 0 A R ) Ak ) 0 e ]
= e e R e B 7 T LG B IR (= 1)
¢ R S HhRE i B A €235 W0 10 M X T B BN I 1,/ 0y, L 20
R Y B R R T Hn, A% AL 4 1 W R T 1, K B TR W G ) 0
D 3 A TA] o
SR R e BT R TR 2.7.2 BEGEMEF E G b, TR
) \ BT 1,2,3,4,5 S0 H5AF U , 6 I €32 14
R B U 3 AN IR (3 500 ) B IR I T 4% e 1 A
20 40 60 80 100 120 Xﬂ‘{% Eé? EH‘ IETJ o
P E 2.7.3  HRAEERBEEOHE S AT B 10 B
" ;'0 pa 8':) o 1% RXF(EHAREBANFEFZH, TIE), 0 5% 2.6.3
s ST v 4 S L B 2 6. 1 U 5 33 4 1
. SEREIFID S R AR 10 HHLRE A 1IF 3% 1 4
BT BB S AN W ARAE UG Fhr 3 B R
WAL (S) o 45 HERL S 30 1 R T 1 15 B 9 A
) o 24 630 4% 50 1 3 AL BE A R 48 (2008 Ji7)
} Li X GBS, BE R AL 10 it A S RS 2 1] ) A
20 40 60 80 100 120 oL FeHm 0 25 5 & B 10 L 25 6 0 A LR Y >
i 0. 90, 2 B AL S ) £ ARk H 201 43 B 1A B G 1 — B0
B,
. 2.7.4  REGIEE FGI BC10 SRS AR
TR 3 2. 6.3 T J7 1 46 (0 VA R, 45 0 3
. J B 10 pL gEREIE 0 1 P, 10 4tk R ) 7= M 1
R P P P P PR 8 AR S 1 IS T A5 KR 1 48 AIE 0 0 T RUR £ P
i B 14 3 L% 4.5,

AL ZS AT B ~ B 3B G

T AR s H. K

B4 MIHBEARERHN HPLC &%

Fig. 4 HPLC

Rhizoma processed with Aurantii Fructus Immaturus
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Fig.5 HPLC fingerprint of 10 batches of Atractylodis Macrocephalae Rhizoma processed with Aurantii Fructus Immaturus

<11 -



224 B 1T W
2018 49 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 17
Sep. ,2018

x4 0HAFHERELARLEEREFRAHERE R EIEED
£ B B 1]
Table 4 Retention times of 5 peaks in fingerprint of 10 batches of

Atractylodis Macrocephalae Rhizoma processed with Aurantii

Fructus Immaturus min
it 5 I 1 I 2 I 3 I 4 I35
160801 28.588 41. 160 59.550 81.434  109.774
160802 29. 287 40. 784 59.329 81.249  109.867
160803 29.217 40. 800 59.342 81.317  109.801
160804 29. 348 40. 898 59. 455 81.368 110.119
160805 29.333 40. 908 59. 409 81.352  110.059
160806 29.393 40. 968 59. 489 81.438 110.163
160807 29.463 41.011 59. 475 81.428 110. 156
160808 29.482 41.011 59.522 81.460 110.098
160809 29.524 41.070 59.552 81.511 110. 356

160810 29. 494 41. 064 59.594 81.564 110.386

x5 10 #HAEFHRAITHBRKRAFHFER L+ EEEHETR
Table 5 Peak areas of 5 peaks in fingerprint of 10 batches of
Atractylodis Macrocephalae Rhizoma processed with Aurantii

Fructus Immaturus

= 1 W% 2 % 3 1% 4 W 5
160801  6808.1 3991.8 106959 11560.1 34521.1
160802  9838.4 3199.1  5331.7 6548.5 44782.9
160803  5969.1 5892.8  6823.0 7667.2 25371.3
160804  3107.7 49129 54655 8649.8 74516.1
160805  5650.3 3692.6  5476.9  8388.1 33471.7
160806  6451.7 6995.3  2567.1 4306.5 69 046.6
160807  8662.4 8406.2 35149  4064.2 86205.5
160808  5002.7 71225 4159.1 4122.6 18549.8
160809  7973.0 5701.4  4023.7 5155.0 68945.9
160810  6006.6 3393.9 35433 38825 54839.5
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