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Optimization of integrative technology of primary processing for Fraxini Cortex
based on response surface methodology
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Abstract: Objective To optimize the processing integration technology of Fraxini Cortex based on response surface methodology.
Methods The single factor experiment combined with Box-Behnken design was used to optimize the integrative technology, with
five major characteristic components (aesculin, aesculetin, fraxetin, fraxin, and total coumarin) as indexes, in order to detect three
factors (cutting thickness, drying temperature, and drying time), and research the effect of analgesic and anti-inflammatory of
processing integration Fraxini Cortex. Results Optimum integrative technology of primary processing was as follows: cutting 6
mm Fraxini Cortex, and drying for 3.25 h at 75 °C. The processing integration Fraxini Cortex significantly decreased the times of
wrinkle reaction induced by acetic acid in mice, prolonged the latent period, and obviously or partially inhibited the feet swelling
degree induced by carrageenan in rats. The analgesic effect of integrated technology group was more obvious than traditional
technology group (P < 0.05). Conclusion This optimized integrative technology of Fraxini Cortex is reasonable and feasible with
high accuracy. It could provide the scientific basis and innovative idea to the large-scale production of decoction pieces of Chinese
materia medica and have the certain value for its promotion and application.
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N 50 mL FIEE, FROERE, M#ENR 1 h, K
%, FWEANERCRTE, B, JEd, RS
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ng/mL MR R R AT
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EXTR, 7E 334 nm AKALNIE 4 (H, HEIE 6
%, RSD K 0.42%, FEARTTFHREEERLT.
2.1.6 FREMERE  BUE AR, AN
AN, HITE 0. 2. 4. 6. 8 hINf[A] 5, 7F 334
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Fig. 1 HPLC spectrogram of blank methanol (A), mixed
reference substance (B), and methanol extract of Fraxini
Cortex (C)
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Table 1 Design and survey results of star point design test

RIES  X/mm  X/C Xs/h RIEWEY  BRCEY% TREY%  BEEY% RESER/% ODIHE

1 8 (0) 30(-1)  5(+1) 0.45 0.09 0.04 0.32 1.01 0.560 9
2 8 52.5(0) 3.5(0) 0.97 0.11 0.05 0.78 2.11 0.688 7
3 8 751 5 0.42 0.08 0.08 0.37 1.12 0.725 6
4 10 (+1) 52.5 5 0.51 0.08 0.03 0.39 1.21 0.536 9
5 10 30 3.5 1.03 0.18 0.06 0.63 1.94 0.3462
6 8 52.5 3.5 0.97 0.19 0.06 0.8 2.13 0.688 7
7 6(—1) 75 3.5 0.72 0.12 0.05 0.59 1.65 0.823 3
8 8 52.5 3.5 0.42 0.29 0.11 0.37 1.32 0.688 7
9 10 75 3.5 0.29 0.35 0.14 0.29 1.14 0.608 5
10 10 52.5 2 (-1 0.86 0.19 0.08 0.65 1.92 0.353 1
11 8 30 2 0.45 0.24 0.10 0.41 1.32 0.402 6
12 6 30 3.5 0.95 0.16 0.08 0.83 2.11 0.5252
13 6 52.5 5 0.96 0.12 0.05 0.69 1.95 0.708 9
14 8 52.5 3.5 1.00 0.10 0.05 0.65 1.87 0.592 8
15 6 52.5 2 0.54 0.22 0.08 0.53 1.53 0.696 0
16 8 52.5 3.5 1.08 0.16 0.05 0.85 2.34 0.688 7
17 8 75 2 0.89 0.29 0.09 0.79 2.17 0.664 1
K2 BESH
Table 2 Analysis of variance
TIERE AmZEFIM BHEE FE PfH BEW | AEFRE WMEVHFM BHE FE PHE 0 BEX
it 0.29 9 19.31 0.000 4 - Xi2 0.012 1 7.51 0.0289 .
Xi 0.10 1 62.78 <<0.000 1 - X? 6.594X1073 1 4.01 0.0853
X2 0.12 1 74.01 <<0.0001 - X3? 7.303X1073 1 444 0.0730
X3 0.022 1 13.19 0.008 4 ** B2 0.012 7
XXz 3.204X 1074 1 0.19 0.6722 AL I 4.151X1073 3 0.75 05756
XXz 7.302X1073 1 444  0.0731 R 7.357%X1073 4
XoX3 2.343X1073 1 1.42 0.2715 R 0.30 16

*P<0.05 AEFET, *P<0.01 A EZH

*P < 0.05 significant difference, *"P < 0.01 more significant difference

7 o ,/;14 X;/h

X\/mm \'7“\_ »39' X/C Xy/mm

2 YIFIANAE. TFARIEEE AT HRET 8] 89 32 B E A e KL
Fig.2 3D response surface of cutting thickness, drying temperature and time for their mutual interaction
RN, AR LIG T LB AR T 5E, RO B, — MM b 4 Bl R8s AL
WAL — e e T EINEAF . SEGMTH FERSEHES, B IEGRA KEER &2
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&3 WIEREER (n=3)
Table 3 Results of verification test (n =3)
o7k Z TR E% F R % B FE% F R H % REGER % oD f# RSD/%
— R4 LT 1.03 0.25 0.11 0.62 223 0.820 6 2.29
fE48 N 1. 0.72 0.21 0.08 0.43 1.48 0.592 7 3.34

W RAR AN, A2 R A R B B o A B A 5 B
AR S ERIK. PR BRI ZHAET
ZVISERIAT, ATERAE TR

27 —HIZE5ERGTIERRAMMEER
2710 XFRROPRIEH  HEPE SD KR 30 H, 4>
N3H, RO RIA ., — R TR 4. 155
R, 2 HBEBERTHRE ig 7.2 g/kg 12X
Y (e ims U8, BB KER ig 10 mL/kg &
FREK, BR 1IR, ELET7d. KIRBZEEHR 1h )5,
Ay AIE R BRAT BB sc 1% XCERIIA 0.1
mL BRI, dridt BRI, eSS

HEJE 1. 24 34 4. S hELRERE, %k
T E R R MR R E =3K 5 2B
=B R R R B,

— R ZE R R R SR 28 B X SREARE A K
RUERT KRR LR 4, BgRaTs— A%
B AR Gt 2 B RO B0 e B R AR AR SRR BT kS
(/N BRE BER K, R B I 2 2 AR
JoH— AR ZR J R A% Ge 2 B i R Fn i i A A
WHNEE, HEmE LR EEER, £S5 hib
FK A Z AT IL 26.3%

2.7.2 XP/NREVERIEA M KM /N 30 H,

F4 BHXREMKE (X £s,n=10)
Table 4 Swelling degree of rats in each group (X *s, n=10)

A5 L 01 %/%
lh 2h 3h 4h
it 0.11£0.08 0.2140.04 0.28+0.07 0.3410.05 0.38+0.03
(354 0.15£0.06 0.25+0.04 0.33£0.05 0.34+£0.11 0.31£0.07* 18.4
— R 0.13£0.09 0.27+0.06 0.31£0.13 0.31£0.09 0.28+0.07* 26.3

LR LR *P<0.05
#P<<0.05 vs model group

N3, WRICONRETIAE . G ZR IR . — 1k
WINTZ LM, 2 HERRAFHAKRK ig 7.2 gkg i
Y, RV KR ig 10 mL/kg 3K, K 1
W, ELET do RIRBZHEER G 30 min, B H/NR
¥ ip 0.7%VKEEEZ 0.2 mL. VE5F 5 B Ja SE B HA, id
/N B AR S B R AR A & 15 min A4
UE FET S 25NN BRI B L PR 4 i %

— R ZR B RO FIAR G % R AR A /N R R
LI R A R WK 5, gl Fnlan— b g ik
Fr R GE 2% B iR ¥4 RE BH I8 S K /N BRFILAAR S5 I P 7%
RIA, J AR AL, Eon BIF ERAER, G
H—RZR B 5 G 2 I o) R 4 FH B o
B, HERAEME AR BEEZER (P<0.05),
HAER R TTIA 22.4%.

3 e

76 P IR 2R G (A 1, ARSI R £ A

— VTN 2 R (A N T S A — AR T2

#*5 BHENDRITKEEERBHAKK RN (X x5, n=10)
Table 5 Effect of wrinkle reaction induced by acetic acid on
mice (X £s,n=10)

5 BARM/min - HAKE  BURE/%
it 423+1.16  285+%38
[0 6.3810.86" 243+4.6 14.7
—RbFEL 8.4511.09" 22127 22.4*

A 'P<0.05: SIEGREIOTAE: *P<0.05
#P <0.05 vs model group; *P <0.05 vs traditional technology group

frikike, S5 REWTTZM KGR NS R AR
— Bk, BE T R TTE AR
THIZR B 540N T2 BAR A e 5 R B
fE BT E RER, — T ZM TGN LT
2 SEGSR BN TR K AP S B8 i R AR B
SR 2 F AL AL B A K

XA R BUR B A i AR AR TR DR TR 512
NP s 45 R, — R T Z 5445
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T2 EMPURIEBRRCR, H— e T
RN TG L ZH. AHTERY, REF
EREMS OCHRZFETR) AAHRK. BUHK
D24, B S 4 R gy e B e 45 SR B
— 3k, B SR B A SR SRR A AR A B AL
i 7 EE— PR

i LpTd, BEM TR T E 55T EM
b, FEALSER O S BT, 24 SO A 9R b g3 A
T TS AROTE, 2 RN T EEAA
ETRBUREM, HU— L T ZR o 1 R
I, ENENE IR EEER . RN —F& T ZM
MG LE, Ak TR, RN 7O A%
geA 7 5 U SRR R AL I A AR AN —
BUREURA EARE I RS, DAL T 25 R R
HMECAE AL ), 92 B A i s AR A At
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