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Table 1 Single factor conditional design table
w4 R AN P
Hk vk 1:40, 4 58 50 °C,# #F i 1] 40 min LB % 5 %% 50,60,70,80,90
A R JE 50 °C, TE R E 4 60%, % 7 B 1E] 40 min FiR b 1:35,1:40,1:45,1:50
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Table 2 Response surface condition design table
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Fig.2 Effects of solid-liquid ratio on extraction rate

of total flavonoids from celery
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Fig.4 Effects of ultrasonic temperature on extraction

rate of total flavonoids from celery
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Fig.3 Effects of ethanol mass fraction on extraction

rate of total flavonoids from celery

6.0 [

5.0

]
4.0 L L 1 1 L 1 I
30 35 40 45 50 55 60

P N ]

Ultrasonic time/min

BB i 4 OR
Total flavonoid extraction rate/%
-

5 AR E XA 2 EERIEN N
Fig.5 Effect of ultrasonic time on extraction rate

of total flavonoids from celery
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Table 3 Response surface experimental results table
B % % R "+ XA
5 RBE| F5 P/
A B C D % A B c D %

1 1 0 0 -1 5.90 15 0 0 -1 -1 5.78
2 0 0 0 0 6.26 16 0 -1 0 1 6.67
3 1 1 0 0 5.76 17 0 1 -1 0 6.70
4 1 0 1 0 6.67 18 0 -1 1 0 5.62
5 0 -1 -1 0 5.89 19 -1 1 0 0 5.96
6 -1 0 -1 5.78 20 0 1 1 0 5.73
7 0 1 1 5.97 21 0 0 0 0 7.31
8 0 0 -1 1 5.82 22 -1 0 -1 0 5.81
9 0 -1 0 -1 5.81 23 -1 0 0 1 6.15
10 0 1 0 -1 5.57 24 1 0 -1 0 6.25
11 0 0 1 1 5.61 25 -1 0 1 0 6.08
12 0 0 1 -1 5.79 26 0 0 0 0 6.26
13 -1 -1 0 0 6.01 27 1 0 0 1 6.51
14 1 -1 0 0 5.73
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Fig.6  Effects of ultrasonic time and ethanol mass fraction on extraction rate

1.0

‘ 0.5

£
I
N B
2 b 500
3 7
=2 z
=
Y E 05
& &
S
— RS
PR T 0 40 05 00 05 10
L & Rl

Ulty, z
aso ; o
nic ime Ultrasonic time

(a) (b)
B 7 B RE A 3 R B A R0

Fig.7 Effects of ultrasonic time and solid—liquid ratio on extraction rate
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Fig.9 Effects of ethanol mass fraction and solid-liquid ratio on extraction rate
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Fig.10 Effects of ethanol mass fraction and ultrasonic temperature on extraction rate
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Table 4 Optimization results of response surface and BP neural network

# 7 Bt 8] /min # R EIC #ik e LEEREY>HI% FERZRE/% % £ /%
LoPoRial 52.00 52.0 1:44 61.00 6.58 1.460
BP A% 2 M % 52.25 52.5 1:44 61.47 6.62 0.882
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Fig.14 Scavenging effect of samples on DPPH-
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A5 it X S R A 1 4% A A () L 1 400 o 2k
R, U X B A0 4 A 2 R T 1 4 T A
T HE 3 M, HAWE R RN R dh o i
YR JEE BB, S B B A pH {5
D BR A , vl feft 00 3BT P T PR ) 2 RS TR
AR R DL AE T, BN TS B B R —

Mass concentration/mg-mL™"
T« 0F IR 2H A B B B4 R 5 O mg/mL,
B 17 A3 S EE R RS E %
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Table 5 Table of retention time and parameters of celery leaf extract

2 A4 A% & B 18] /min WK B T (miz) P YA B % k2 /eV
REBEFEF 6.00 285.041 3 000 -20
FEFE 6.61 269.046 3 000 =20
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PAVO 2 /N i it oAy SR SR FH 75 il 1) & -
i 198 2 UK R 125 41 IO 32 i S B, O LR R g
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Abstract The ultrasonic assisted ethanol ammonium sulfate aqueous two—phase extraction method was used to optimize

the extraction process of flavonoids from celery leaves by response surface methodology (RSM) and BP neural network.

The effects of four main factors on the extraction rate of total flavonoids were studied. The central composite design ex-

periment was adopted. The data sample output from response surface was used as the input sample of BP neural network,

and the characteristics of its interactive algorithm were used to optimize the fitting, so as to achieve the purpose of opti-
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mizing the extraction process by combining BP neural network with response surface. The results showed that under the
conditions of ultrasonic time of 52.25 min, ultrasonic temperature of 52.5 °C, solid-liquid ratio of 1:44 and ethanol con-
tent of 61.47%, the extraction rate of total flavonoids from celery leaves could reach 6.62%. Total flavonoids from celery
leaves had scavenging effects on DPPH-, -OH and -0, , and the maximum scavenging rates were 88.2%, 86.1% and
84.3%, respectively. It could be used as a kind of bacterial inhibitor. The content of luteolin and apigenin in the sample
extract was relatively high by LC-MS analysis.
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