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Optimization of Ethanol Precipitation Technology of Crataegus pinnatifida by using Box-Behnken Design-
Response Surface Methodology

WAN Danna', RAO Qianru', YU Mengying', LIU Ronghua', QUAN Hexiu*, YANG Ming', SHAO Feng' (1.Key
Lab of Modern TCM Preparation, Ministry of Education, Jiangxi University of TCM, Nanchang 330004,
China;2.School of Basic Medical Science, Jiangxi University of TCM, Nanchang 330004, China)

ABSTRACT OBIJECTIVE: To optimize the ethanol precipitation technology of Crataegus pinnatifida and provide reference for
the production process control of C. pinnatifida preparation. METHODS: Plackett-Burman design was used to investigate the
effects of technology parameters on retention rate of total flavonoids of C. pinnatifida, such as stirring speed, flow speed of
ethanol, ethanol precipitation time, ethanol volume fraction, ethanol-solid ratio, density of concentration liquid before ethanol
precipitation and static temperature. Box-Behnken response surface methodology was used to optimize critical technology
parameters, and validation test was also conducted. RESULTS: The optimal key parameters for ethanol precipitation technology of
C. pinnatifida included density of concentration liquid before ethanol precipitation 1.04 g/mL, ethanol-solid ratio 2.86 : 1 (mL/g) ,
stirring speed 185 r/min. After validation, under the optimal technology parameters, average retention rate of total flavonoids of C.
pinnatifida was 89.74% (n=3) , relative error of which to predicted value 91.40% was 1.85% . CONCLUSIONS: Box-Behnken
response surface methodology optimize ethanol precipitation technology of C. pinnatifida. 1t is simple and feasible.

KEYWORDS Crataegus pinnatifida; Ethanol precipitation technology; Total flavonoid; Plackett-Burman design; Box-Behnken

response surface methodology

1A A 35 ARt LA e 4B 90 1L L 21 (Crataegus pin- PR DS gy T B B AR YA . 20T R Ol

natifida Bge var. major N.E.Br.) &% [[| ¥ ( Crataegus pin-
natifda Bge.) 1M AR S2, BRIR L H, PRI, TR
B Fa, RAHE RS AT HRZ 8, IS
M2 A HLBRIS | =i 2 M 2 SR 2K 55 Z Pk 2 Lo,
FLA BRI B AR LR I PV 445 e I AR A

A BT  ER ARRME LA I H (No.81260638) ; VLIH 4

Fl ﬁkﬂﬁﬁ%/\ﬁﬂblﬁ H (No.20161BAB205220) ; YT P4 T2 -4 4:
SUer BB RII H (No.2016A053) s LTS 2 & )T RF 24

ﬂ(ﬂTﬁlﬁ H (No.GII170706) ; V174 44 fF 53 B A 37 % 101 9% 4 5t H (No.
YC2016-B079) ; VT 74 H = 24 K 2% e G 58 A= AN 2 0 5% 42 T H (No.
JZYC16B02)

* LR A . WEGE T ) 259057 BT . E-mail: vanwell1230@qgq.
com

#ABAEVEE A Wk S BIFE Ty s P 2 BR AN
E-mail : shaofeng0729@163.com

- 2078 - China Pharmacy 2018 Vol. 29 No. 15

SR ST ) DA K AR F O i 38 O e A P S LA A
D72 R 00 O SO L U e, B
IR BRI A AR A AR e S8 SR FH R A 4
AR, LS I A A 7 R R It /N IR . AR, H R
FERRITHRAE 1 AR p RO F R 50, A 7= Al 4245 A
S LT BRI T T 2B E0%E B R RS
(IR

MEAER g 17 AT 925 PR HAT IR IR v Bl R 5 (T
MERS AL B 20 Fﬁjf%”fgéw\/‘—\%imﬁ
Ji R EE TSR T A AR (8 ) VSRR
T A S T E%E’Jxﬁc% HCAHEFE I LA
A R R B R A 25 548 b, 1 SE il 1 Plackett-Bur-
man BRI 0 T P IR} L BT R A U
FEAE T 2530, 18 ] Box-Behnken 15 31 v 1192 % 11

FPEZG 2018 4E55 294555 153



REREDLOCHE T 2Bt — Ak, o & LA il 57 it T
EBRIIR e R E NS %

1w
1.1 =8

UV-2550 B EEAR-AT UL BE T H (H AR B H A H] D 5
BT100S ZUiHE ) 42 ({2 o T A RH AT R A | 5 JJ-3 Bl
T kL Sl P A (O [ AR L AR A FRA R s BT 124S 7Y
Ty Z—W T RF BT 258 B+ 40 2 —HL 40t
RV EFEZ A (AL BHEE BR A .

1.2 Zy@m5ikH

I 250 F 2016 45 10 A R A INARIT S ILIX, 49T
PG e 2 R 2R 2y 2 e X o HE U8 2 e Ry L B2 i T )
A HRE S B TG BE (A4 ¢ 100396-200301, 4l B -
98 % ) WA - Hp [ 13 i 245 i A F 9 ot 5 FL AR 38k 4
Bt 7K A A HIAZEIK
2 FiEEHER
2.1 BRHFEE
2.1.1 AR FRI2.3 kg IR 2544, K
2 1: 8 1y Lu gl nl e BB 2 YK, BK 2 h, BERE , A HFUE T
U e A, A5 B LA W AR W o K LU VA 45 TR T R AR
L LEBE R A R, AR 0 T T A R ST U A
OBV, G A, UEad AT EI R . B—E i AT
IS RO T, H 30% LA R I E 25T 10 mL il
H &

2.1.2 TR REGR AW ORE R RRIEUS T X AL 4.91
mg, BT 10 mL &, BA 30% ZBEE R 25 2 4
AR 0.491 mg/mL AT B AL IR

2.2 HMERER

2.2.1  RAEEER S B A K R R R —
A7 TR Rt R LA A3 3t V5 W T AN ] 10 mL
P, A 5% NaNO, ¥ # 0.3 mL, ££47 , #& 5 min; fill
A 10% AL(NO,): % 0.3 mL, $247 , #+5 5 min, 2R )5
A 4%NaOH iE# 4.0 mL, )5 [ 30% ZBEE R B2,
FE 15 mine  DAARRL RIS 1, $ S0kt e
J&, T 300~800 nm P < FHAH . A5 REKH, WG
1 508 nm P KA FE K H TG T, Bk £ 508 nm il 2
SV S PRI . SR Ah-RT DL R LR 1

6T RE 45 FE SR TE 508 nm AL, LA T
Xof R AR ) B VAR AR AR R () RO S PN AR R
()RR 22 7550 1 )7 y=9.430 6x—0.0146
(r=0.999 6), T K5l J5T £ v o £ MY A 0.014 73~
0.044 19 mg/mL.
2.3 FEFWIE
2.3.1 AEERE OREEWERC2.1.27 R AT BRI TR
0.6 mL, ## If“2.2.27 WUT J7 pk 4 A0 s WG 2, 3423
TE 6K, SEF, WL RSD 4 0.106% (n=6) , FRA{X
ari I A
2.3.2 FEEME HERC2.L1 IO A 6 O L
TR, R R 2.2, 27 U I iR EI E OB . 4521,
WOERERIRSD 4 1.08% (n=6) , RINZ s VR T
2.3.3  FUEME RS W IBCLLAR (A v G B, IR
“2.2.27WUR Jr AR B AR IR A T CE 120 min Y
e 1 (B 20 min e 13R) . S5  OGEERY RSD
2.64% (n="T) , R LA P A RTE = IR A0 0
120 min Fa & P R AT
2.34 SRR RS BRI S B 5 A i 1 LA
Zi8E 10.0 g, 360y, 43 A “2. 117 TR Jy il A LA 1
IR . R W o 1 LI A 3 W T 10 mL
SO, 3 A — BB R TON B A, 1R R
“2.2.27 WU Jy VAR a0 E WO BE | ISR INA: [
K gEHL SE R KR A 95.8% , RSD M 2.80%
(n=6) , R IT LR AT
24 BAEMEEWINE

B2, 117 TR L il S A oS i, 4% 2.2.2 TR
Ty AR PRI, 4355000 5 P T A VR b U s
B B, AR R R R B R R R P R (% ) = B
T 35 YR v ) /T T VA 8 R A T <
100% .
2.5 Plackett-Burman iR 38 /i i% 55 14

LS A U7 BR 22 5 5848 5 , R H Plackett-Burman
X S B T 2000 D R —— PR R (A) s
JE(B) (EEUUIF[E] (C) A Z AR5 %0 (D) (R L
(E) 00V 4 V%5 3 (F) B B0 B (G S5 A 7
e HE FEE N R . AREEH R R R KR, &
MR BG R AR, L — 18R, IR Y
AR ARG T SA R IR 2, T 22 R L 3.

#&1 Plackett-BurmaniXiiZitiE = S5k E
Tab 1 Factors and levels of Plackett-Burman experi-

ment design

0.8 15

0.6
1.0

< 0.4 ~
0.5

0.2

0

300 400 500 600 700 800 300 400 500 600 700 800

A,nm A,nm
AT B LA,

Bl Ze5h-aT Wit E
Fig 1 UV-visible spectrograms
2.2.2  FRUEMI L2 R LIETE B L AR %k
H10.3.0.4.0.5.0.6.0.7.0.8 mL 2 ] % HESAW T 10 mL
L 2.2.17 01 N A RS R RSN AT LA

HEZED; 2018455 29 5 151

- 1 K -
AMEHERFE ), /min 100 250
BOMEZHSE ) ,mL/min 15 2
C(EUHE] ), h 12 2%
DUNAZEERF), % 85 90
E(BEHHL) ,mL/g 17:1 3.0:1
F(RETTRTIRATE ) g/mL 105 115
G(RHERE), C 5 25

China Pharmacy 2018 Vol. 29 No. 15 - 2079 -



A% 2 45 5L, 38 1 Minitab 17.0 #5145 & 5
B O B 2 0 08 R TG AR B T R« YR
T {5 B8 % (9% )] ="75.33+4.73A—2.16B— 1.45C— 1.23D+
4.63E—12.32F —0.73G (R*=0.959 9) , # %I [y P<<0.05,
RO LA A HEA S . &3 A]
LA LEF 3SR ZO0 S i Of B 2 3 2 5 ) (P<
0.05) , 520 K /IMEIH F>A>E, HoAh K2 #9520 A
B (P>0.05) , U ESEFEBEE BRI i 4
W P 32 M LA BT OGS 1 2240

%2 Plackett-BurmaniZitit i 54£ R
Tab 2 Plackett-Burman experiment design and results
S
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