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Screen the Volatile Oil B-Cyclodextrin Infused Process of the Classic Prescription Recipe Sanhua Decoction
Based on Plackett-Burman Combined with Box-Behnken

DENG Yawei!, LIU Mingsong', LI Xinnong', LI Chunhua'?3**, XIN Xiaodong'*(1.College of Pharmacy, Hebei
University of Chinese Medicine, Shijiazhuang 050200, China; 2.Hebei Higher Education Institute Applied Technology Research
Center on TCM Formula Preparation, Shijiazhuang 050091, China; 3.Hebei Technology Innovation Center of TCM Formula
Preparations, Shijiazhuang 050091, China; 4.Hebei Industrial Technology Institute for Traditional Chinese Medicine
Preparation, Shijiazhuang 050000, China)

ABSTRACT: OBJECTIVE To optimize the cladding process of volatile oil saturated and aqueous solution method of classic
prescription Sanhua decoction. METHODS B-Cyclodextrin was used as the wrapping material, through Plackett-Burman
combined with Box-Behnken design tests, the optimal packaging process of Sanhua decoction’s total volatile oil was screened.
The clathrate was verified by microscopy, thin layer chromatography, and ultraviolet spectrophotometry, and the change of
volatile composition before and after the envelope was determined by headspace-gas chromatography-mass spectrometry.
RESULTS The best coating process of the total volatile oil of the classic prescription Sanhua decoction was as follows: speed
2 000 r'min~!, wrapping 1 h, feed-liquid ratio 1 : 10, baling temperature 30 “C, material ratio 1 : 9. The comprehensive scores of
the three validation experiments were 0.981 0, 0.999 9 and 0.963 4, and the average value was 0.981 4, which was 2.87%
different from the predicted value of the model. CONCLUSION The saturated aqueous solution method is simple and stable,
and the volatile components are basically unchanged before and after the encapsulation, which provides a reference for the
development of Sanhua decoction and the research on the volatile oil in the classic recipe.

KEYWORDS: classic prescription; Sanhua decoction; volatile oil; saturated aqueous solution method; headspace-GC-MS
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Tab.1 Plackett-Burman experimental design factor level
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Tab. 2 Plackett-Burman experimental design and results
(n=12)
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FZ/C [E/h /% % % M
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4 2000 20 1 1:121:9 7630 89.01 10.62 0.9221
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6 800 20 1 1:8 1:9 8320 52.75 577 05295
7 800 30 1 1:121:6 67.00 4945 9.59 0.6593
8 2000 20 05 1:8 1:9 81.10 75.82 8.51 0.7643
9 800 30 1 1:8 1:9 7650 61.54 7.32 0.6369
10 2000 30 1 1:8 1:6 7329 7033 1248 0.891 1
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12 800 20 05 1:8 1:6 78.00 3846 6.41 04711
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Fig. 1 Results of one-factor investigation

P E AR F 252 2023 4 10 58 40 545 19 M

Chin J Mod Appl Pharm, 2023 October, Vol.40 No.19 -2671 -



FHZE, 3R 4 A, R*=0.944 6, 5% R?=0.898 4,
TSRS AP ERERE &, "I T SHD Bd%
KRG TERERNZNTLE, Adeq=13.06, 155
e, BRI AT s [0

% 3 Plackett-Burman X3 77 Z 4 #7 4 &
Tab.3 Analysis of variance of Plackett-Burman experiments
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Tab.5 Box-Behnken experimental design factor level table

K- A i /r-min™! B A& At /h C BHE L
-1 800 0.5 8
0 1 400 0.75 10
1 2 000 1 12

FEFRE FEHM AmE B F P
Y 0.24 5 4.8x102 2046 1.00x1073 .3
A-BEH 0.19 1 0.19 79.48 1.00x107
B-fl&IRE  9.3x1073 1 9.29x103  3.93 0.09
C- AR 0.02 1 2.19x102 926 0.02
D-HH L 0.20 1 1.97x102 832 0.03
E-Pktit 3.14x103 1 3.14x103 133 0.29
Gk 1.42x102 6 2.37x1073
BB 0.26 11
Pareto Chart
A
891
8 i
é 6.69
b Bonferroni Limit 4.404 66
S 4.46
3 CpD .
< || o t-Value Limit 2.446 91
> 223 “ H B
- |H| E
0.00_ L D |E| . H =
T T T T T T T T T T T
1 23 456 7 8 91011

Rank

2 HEDFMHEMTE

AHEHG BALAIRLE; Cfu G ; DRRR L B4R L GE PRI
B

Fig. 2 Factor significance Plato

A-speed; B-wrapping temperature; C—wrapping time; D-material-liquid
ratio; E-material ratio(the selected section was the unpopulated section).
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Tab. 4 Confidence analysis of Plackett-Burman regression
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Tab. 6 Box-Behnken experimental design and results
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Tab.7 Analysis of variance results of the Box-Behnken test

VE-S
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-5 A ¥i5 F P

AT 0.19 9 0.022 830  0.0054
A-FEH 0.15 1 0.154 59.61  0.000 1
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Tab. 8 Credibility analysis of the Box-Behnken regression
equation
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Fig. 3 3D surface plot of the effect of rotational speed(A),
wrapping time(B), and feed-to-liquid ratio(C) on the
comprehensive score
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Fig. 4 Thin layer chromatogram

1-B-CD; 2—post-encapsulation volatile oil; 3—pre-encapsulation volatile
oil; 4-physical mixture; 5-clathrate.

Chin J Mod Appl Pharm, 2023 October, Vol.40 No.19 -2673 -



200 25IO 3(I)0 35I0 460
Pet/nm
E5 #ARAotiEE
1--CD; 2-H & EHE LM ; 3-AARHELM; 4-YWHIRGY; -0
“Y.
Fig. 5 UV absorption spectrogram

1-$-CD; 2—post-encapsulation volatile oil; 3—pre-encapsulation volatile
oil; 4—physical mixture; S—clathrate.
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Fig. 6 Microscopic identification diagram(40x%)
1-B-CD; 2—clathrate.
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Fig. 7 Total ion flow diagram of HS-GC-MS
A-pre-encapsulation volatile oil; B—clathrate.
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#&9 HS-GC-MS &4 & SHD # % i 5 & &4 & 4 4 4
Tab. 9  Analysis of SHD volatile oil and clathrate
composition before encapsulation by HS-GC-MS

w  PREEIEE) ey BRI AWy
min A 5 /% AR %
1 7.079  IKFFME 0.52 0.50
2 7315 o-JEM 13.42 14.55
3 7.865 0.29 0.35
4 9.059  B-JEM 8.71 10.28
5 9.805  HH:SME 0.78 0.97
7 10616  3-Ehi 0.29 0.26
8 10965  a-FATMIE 0.64 0.56
9 11397 4-FHILHE 7.29 9.90
10 11.729 ¥k 30.90 40.12
1112730 FWE 1.01 1.18
12 13265  y-f i 11.77 14.92
13 14.844 il GG 0.66 0.70
14 15739 F5fERE 3.22 1.07
15 20266  A-MiksEE 1.23 0.34
16 24.186  2-5FPAE-5-H Sk A ik 0.55 0.09
17 26934  (-)-vKH B IRTER 0.73 0.32
18  30.770  (-)-Alpha-JE 4 0.15 0.10
19  31.616 Pp-HiFEH 0.16 0.09
20 32915 (-)-REAATHE 0.22 0.13
21 36.876 B-EEHME 0.22 0.19
22 37438  o- M 0.42 0.28
23 38473 B-LIEM 0.15 0.13
24 38480 AR 0.20 0.13
25 39232 A-FEAR 0.62 0.14
26 45.344  T-HENEE 0.08 0.15
27 46307 B-RENFEE 2.44 0.37
28 46491 o~ 3.97 0.76
29 48.601  o-fTHZEE 0.53 0.09

M ERH R 2 000 rrmin~'; AAERERER, L
MADRE, NGPEA B-CD MEGE , HMELIE ity
B, BN EER TR B-CD 5 &P
BAEY, WA, 5 Tl kA=K,
AHFFEE 4 AW IR IE A HS-GC-MS 20 Hr &
W, EAEEMRSRE, TRARIRE SHD
Wi MR, AL A RIS AR LA B A AR
fbo BFH W RIER I EIEA B-CD B, fE7E5%
FRR, I B-CD S5 K MRIFTE F-F IR
HREFERAER, NGB H S A X A
AEARARR) SR R B, HS-GC-MS L% &
MEEY, HRE RA LA/ Mg, HHas
Y E R EAE —ERE s RS I 2R3
ki, LA TP B S AT BN A AR, R

P E AR F 252 2023 4 10 58 40 545 19 M

FMVE T, R T4 AR LA A

7 W 5% i 14 Plackett-Burman %% 4 Box-
Behnken ik H ) SHD B4%E % B-CD wfEfu s
TARH . Zi7, AR THREELmBEEN, 7]
T TARAE =, &5 LA SR o ) 2 34
I RS,
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