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Extraction Process Optimization of Total Volatile Components from Aurantii Fructus and Cyperi
Rhizoma Based on Combination of Response Surface Methodology and Information Entropy Method

ZHENG Peng, LI Jiajia, DUN Jiaying, LI Chunhua®(College of Pharmacy, Hebei University of TCM, Shijiazhuang
050090, China)

ABSTRACT: OBJECTIVE To optimize the extraction process of total volatile components of Aurantii Fructus and Cyperi
Rhizoma. METHODS The total volatile oil from Aurantii Fructus and Cyperi Rhizoma was extracted by steam distillation and
the yield of volatile oil was calculated. The contents of the main effective components of total volatile oil such as limonene in
Aurantii Fructus, a-geranyl ketone and geranyl ketone in Cyperi Rhizoma were determined by GC. The information entropy
principle was applied to analyze the weight of the volatile oil yield and the contents of three effective components, and the
comprehensive score M was obtained as the evaluation index. Box-behnken model analysis on M was used to select the optimal
extraction process. RESULTS The optimum extraction technology was as followed: the ratio of liquid to material was 14 times;
soaking time was 1.1 h and the extraction time was 7 h. The difference between the actual M value and the best M value of the
model was less than 1%, which indicated that this experiment was predictable and the reliability of the model was high.
CONCLUSION The optimum extraction technology based on response surface method and information entropy method can
effectively improve the content of total volatile components of Aurantii Fructus and Cyperi Rhizoma.

KEYWORDS: response surface method; information entropy method; volatile oil extraction; optimal process; dosage form
improvement

A B RBURLIG R T3 I 7 AP . B SR, RO AOKIRE N, s k. KR
MK B st s T E 2 2015 SRR 4 URIIKRTAE 2 G 1k 20, 82K 1 h,
SRR, mSEML RTe. BAT. HEL B R SIOKENR, JFSRT. ARSI,
PRARN. 7 aRse . BEE NS A R RN JER, JEWORYE EARXTE Y 1.18~1.23(50 C)H
oy, BA g BRI MG RO £ i%%, TN EEHE AR G, ] OBURE ﬂjﬁ:)\?ﬁﬁ
HAL AT % R, MESFEZEN; & RS, S BTN LA HEF T B
B AR . BUR . U TT A AH BE K %‘Wﬁﬁ/mﬁ’ﬁmﬁiiaﬁ T I . Elﬁﬁyk@“jiﬂﬂ
JrRPe pE 2 2015 SRR BRI BRSSO 5 I A R R AR, AT [
FIAIGEE S Lk 6 Bk, HOPFC. BRI SRIUNGE. Be& MOS0, JRE T NI 5 15

EEWE: Wibd &5 2R = H AR I H (ZD2017245)
TEEEIN: B, 9, mitE Tel: 15612792566 E-mail: 15612792566@163.com "BEEE: FEL, L, B Tel:
13803369966  E-mail: 13393378952@163.com

.1522. Chin J Mod App! Pharm, 2019 June, Vol.36 No.12 o E AR FI 252 2019 4F 6 B 45 36 %55 12 1



SR IR PR EARTT TG A B S 4 R A A S
TZ, 9 B R BURL I 1 % T2 oot e At st

M
1 UB5MR
1.1 %28

Agilent 7890B GC B.02.03.2(Agilent &} 72y
A]), Al#H SPH-300 E A K4 % SPB-3 & H3)
ARVR AL B A BT EOR B ST ) TG328B 43
BT R (LIRS RHMER ) LQ-A10002 HL¥ K-
(B SRR B ).

1.2 Fk

U5 (L5 . 16081801) « T 7 Fff (1t 5 -
1612030 A ZE 24 i, &b 25 ks
F 8 TP T B AR S 8 R A T [ 25 8 2015 4Fhik—
ARG N RLE s Frm s . 21701148 4lfE:
99%). o-FEIILS: 21708242; 4ifF: 99%).
EMEEIE S 21705241 4. 99%) [ & #B
SRR EYREAIRAR; K. BEEA
riral, W E RET K KRG RAF .

2 HESHR
2.1 RN

FREUE S . BEEIT % 50 g, % E 25 4L 2015
S R I 50 4 e 5 v R S HE R, T
RIMAFER
22 HEERFZE

BUAR TS B &2 50 g A 1 I FE g, #4217
T ESE AR R, 70 AR R M kL B Rk
b JRIE(A] . SRECET(A] 4 AN RZm PR 2k T R A
BER, SHRLHA L

SEREOR, TR SR AN 7 he RN
13 5 SR N 7 h (IRTEE R, AR i &
A B, WOB RO R WL RE 2 iR s 24 [
SECR R RERL B RLR L IR 1A Y 3 by BREUR
()2 7 h B, $5 5 i 75 28 [ YOIk U PR 389 i it 384
VB 13 Ik B EAE, Mok 12, 13, 14
5 3 AP 2 RO R R B R A R
Eboh 13 5. $2HUN (A8 7 h i, KRR HREEIR
JELEST 8] (1) 24038 T 2038, IRV (E) D 1 h B IA 3 g
B, WAL 0.5, 1, 1.5 h 3 MK 4 ER
FoRLEE AR . WOEHEE N 13 £ RIERTEN 1 h
B, BEEEHCR RN, AR R MG, 18
6 h B IA B, MOEEL S, 6, 7h3 MKF.

T EBACRL A 2557 2019 4 6 H 3 36 55 12 3]

0.5

g 0.5 0.45

= 04r

itz 0.3
4 o3F 0.25

I

Y95 ik o 4k
L7 LS TRES

08 0.8

0 2 4 6 100 12 14 16

8
TR/ A7
035 035 0.35

035+ 030
A | / = 0
E 0.30 .
og 0.25

0 1 2 3 4 5
20 B A /R

0.7 0.7

JRECE ] /h

1 BFAZFRRER

Fig. 1 Single factor experiment results
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A-limonene; B—a-cationone; C—vanisone; D—volatile oil sample.
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Tab. 1 Linear relationships of three components

D%y EEpy: R LRV /g
Fr M Y=194.18X+13.01 0.999 7 1.50~7.50
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Tab. 2 Results of recovery by adding sample(n=6)

IR Feh 7 B/mg MINFo/mg DI/ & /mg FYC%/% RSD/% SR UG VF M f8 bR R BE (X)mn AT HE R GE BE
5.639 6 0.15 57853  97.15 (P;j)mnl3161,
5.639 6 0.15 57856  97.33 ' "
. 56396 0.16 57926  95.62 P =X/2X,)
S S606 o3 s7853 o714 0O LR (1)
5.639 6 0.16 57941  96.54 TSR Hyy 45 5% H=[0.9757, 0.973 5,
oMo 010 ST %622 0.957 9, 0.972 5]; P+ &IEHRINALE RE Wi, 45
0.2858 0.56 08336  97.83
02858 046 07314 96588 R4, w=[0.2019, 02199, 0.349 6, 0.228 6].
02858 0.54 08083  96.76 _ n
LU 0.50 07699  96.81 061 H==1/Inl XJ;RlenPU )
0.2858 0.48 07481  96.32 .
0.285 8 0.51 07761  96.13 W=(1-H)/}(1-H)
0.405 2 0.65 1.0484  98.96 - 3
0.405 2 0.58 09746  98.18 TWHZEE TR M, M=(1% R TEBUR A% K
s 4052 0.61 1.0051 9835 043 B ) Wi (BB & BT BB na)< Wt
0.4052 0.55 09460 9832 it e 4
0.405 2 0.53 09242  97.92 (B I 25 2/ B B ) X W3+ (F P I 5 22/
0.405 2 0.58 09720  97.73 B B I & B mmax) X W IEKEK 4o
1.5 17 12 17 17 16 12 1.8 15 19 1.8 1.7 1.6 1.6 1.3 1.7

1127.93 1536.83 943.89 1555.441393.40 1230.17 984.90 1670.311181.27 1481.27 1641.18 1253.101231.40 1 093.89 1 112.13 1 252.49

X=
57.17 6444 54.05 12554 143.70 69.98 10292 142.11 5096 143.70 142.56 7544 6437 6027 84.65 104.21
81.05 8228 6387 80.00 9039 5420 86.57 103.26 10248 89.09 100.77 99.14 123.26 106.35 109.05 95.66
0.0588 0.0667 0.0471 0.0667 0.0627 0.0667 0.0471 0.0706 0.0588 0.0745 0.0706 0.0667 0.0627 0.0627 0.0510 0.066 7
P 0.0545 0.0743 0.0456 0.0752 0.0673 0.0595 0.0476 0.0807 0.0571 0.0716 0.0793 0.0606 0.0595 0.0529 0.0538 0.060 6

0.0397 0.0448 0.0375 0.0872 0.0998 0.0486 0.0715 0.0987 0.0458 0.0998 0.0719 0.0524 0.0562 0.0419 0.0588 0.0453
0.0552 0.0561 0.0435 0.0545 0.0616 0.0369 0.0590 0.0704 0.0698 0.0607 0.0687 0.0676 0.0840 0.0725 0.0743 0.0562

#* 4 Box-behnken R H £ 5 4
Tab.4 Scheme and results of Box-behnken test

A A B C FERIMPEI /% Fr g0 5 i /mg 7 WY £ /mg FIEE S B/mg  M(ZEETRIFR)
1 14 1 5 1.5 1127.925 57.165 81.045 0.597
2 14 0.5 6 1.7 1536.825 64.44 82.275 0.692
3 13 1.5 5 1.2 943.89 54.045 63.87 0.502
4 13 1 6 1.7 1555.44 125.535 79.995 0.839
5 13 1 6 1.7 1393.395 143.7 90.39 0.881
6 13 0.5 7 1.6 1230.165 69.975 54.195 0.603
7 13 0.5 5 1.2 984.9 102.915 86.565 0.668
8 13 1 6 1.8 1670.31 142.11 103.26 0.948
9 12 0.5 6 1.5 1181.265 50.955 102.48 0.629
10 13 1 6 1.9 1481.265 143.7 89.085 0.912
11 14 1 7 1.8 1641.18 142.56 100.77 0.941
12 14 1.5 6 1.7 1253.1 75.435 99.135 0.713
13 12 1.5 6 1.6 1231.395 64.365 123.255 0.717
14 12 1 7 1.6 1093.89 60.27 106.35 0.658
15 12 1 5 1.3 1112.13 84.645 109.05 0.693
16 13 1.5 7 1.7 1252.485 104.205 95.655 0.776
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on M(integrated index)
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