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ABSTRACT: OBJECTIVE To establish a suitable method for industrialized production of total flavonoids extraction and
purification from Glycyrrhizae Radix et Rhizoma. METHODS The orthogonal test was used to determine the best extraction
conditions within the extraction rate of total flavonoids as the index; and orthogonal experiment was used to optimize the
parameters of ultrafiltration process taking the transfer rate of total flavonoids and the ratio of removal of impurity as indexes.
RESULTS The best extraction conditions were as follows: 24 times of 0.75% ammonia, extract 3 times, 60 min for each time,
the average extraction rate of total flavonoids was 83.5%. Ultrafiltration results showed that: 10 nm of inorganic ceramic
membrane, in the operating pressure of 0.12 MPa and liquid temperature of 25 °C, the average transfer rate and average removal
rate of total flavonoids were 95.6% and 23.3%. CONCLUSION The combined technique is simple and feasible, and the
production cost is low, the method is suitable for industrial application.
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2.1 RS R I E TR ) ST

2.1.1 O REEVE TR A B B R S
R, I EES] %A 1 mL 7 0.159 3 mg HIA
W, Bifg.

2.1.2 ARSI & HERR R ICH O
100 g, 437l 0 3% 2 /KW 0.9 L, BIHREL 2 X,
FER 1.5 h, 1€, RAGEEEHKEN 02 gmL!
. FEHEWEZE 4 mL, IN/KFEBEZE 100 mL,
ey, A1,

2.1.3 RS RS TR B A
2mL, HIFEESmL, FI0 10%KOH %K 1.25 mL,
FIHE 5 min, WEEERE 25 mL, LUHRIERY
Z, T 200~600 nm Ab3HH, Z5HRAE 335 nm b FH
BRI e, CAIRIRE 706 AT 10%KOH 57K
AT, AR RIALTERI .

FREHE WA RIA 1.25 mL, kK Lid#E
B, 25 34E 335 nm A [FIFEA RS0, BRI e e o A
WP KN 335 nme.

2.1.4  ArdEHh 2RO A RS A WO R
X SR 0.25, 0.5, 1.0, 1.5, 2.0, 2.5mL,
B 25mL &S, MHEE S mL, N 10% KOH ¥
W 1.25mL, FEHEME 5 min, FEEER, AN
WHINZ L, 7 335 nm A6 . DLH AL
T R R C(pg mL ™) R Ak bR, WG 4
WP FR AT R, BRI TN
A=0.061 7C-0.020 9(=0.999 3) , £k I & H N
1.593~15.93 pg'mL ™",
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1, 4, 8, 12, 16, 24 h 43 HMEROCEE, 115 RSD
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2.1.8  JNFEREICRREE  BCC AR B S 2 1t
W 9 1y, 23 DR B 0 N B S 6 HE O R R
MR 80%, 100%, 120%), W5EF 2 EIiE
N 98.92%, RSD N 1.49%. ZERFE 1.
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Tab.1 Results of recovery tests

FEL PR IR SR/ [k, PHME/ RSD/

i

il & /ug NE/ug ug % % %
1 91.20 72.96 163.05 98.48
2 91.24 72.96 161.93 96.88
3 91.16 72.96 164.56 100.60
4 92.53 92.56 185.33 100.23
5 92.46 92.56 184.19 99.10 98.92 1.49
6 92.55 92.56 185.21 100.11
7 93.25 111.83 201.34 96.65
8 93.30 111.83 203.05 98.14
9 93.27 111.83 205.16 100.05

2.2 HE SRR 2R

220 REUAFIER  RIES % SCIRE e,
UK . 3% KR . 0.2 mol- L™ Na,COs VAW
0.2 mol-L™'NaOH ¥ AFEEUA ], LAH #E 8 35
(115 2 F0 B ZONVEM AR AR AT 5 52 (BRI 7 7248
NFAREUH ER A 100 g5 JIAIEFR 0.9 L, Rl HEEL
2 K, BIR 15 h, SRR, W45 2 AEZRIE
N 0.2 gmL™ 253, KEHIZET 4 mL, AN/
B2 100 mL, #% “2.1.47 TR J5ikile), 485
TR 3% E KRB S B A R S A A 2
AR, HHEERIK, SEFEFENTE.
B RS AS 1) R, i R B 3% K T A H B
FRBGAR, SERILE 2.
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Tab. 2 The yield and rate of total flavonoids extracted from
Glycyrrhizae Radix et Rhizoma in different solvents

PRI 7 R R % HE /%
K 1.549 63.81
3% KGR 1.918 43.80
0.2 mol-L™" Na,CO; VAWl 2.024 70.41
0.2 mol-L™' NaOH & 2.427 71.37

222 RBUAFIREEMTRE % “2.2.17 BUFK
BEOFEE, 2R 0.3%, 0.5%, 0.75%, 1%,
2%, 3%Z KGR — DRI, R ER, 4
FOKIRZEIEE] 0.75%0F, SEIERHRE, 2 EkE
R KR BEIIE G, 5 B 75 28 JE A 4 FF 1 4T
ML) A 72 AT = 4 UICR R, B 0.75%
KBNS, SR 1.
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Fig. 1 The yield of total flavonoids extracted from

Glycyrrhizae Radit et Rhizoma under different concentrations

of ammonia
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(C), H A\ B, C3 AMHEZFX A EEER I F2 Y B
BHREFMN, BRI TZN AB,Cs, Bl 24 %
0.75%Z /K, [RIAHEEL 3 I, K 60 min. HZ K
S IEACSIR EE JE 7 2240 B 4 SR 4y i W3R 3~5
224 L2WAUE 4 a3 AR BUH BEAR 7 %
300 g, 3t 3 4, R E T E AsB,Cy AT HRE 3 1K,
D3 S B T P B R 43 il A 83.2%, 82.4%, 84.9%,
SEHRELER N 83.5%, RSD<3%, A% L2 a[17
HgeE.
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Tab. 3 Factors and levels

K LS
AZUKMSE/ME B REUN /min  C #RBKHUIK
1 12 90 1
2 18 180 2
3 24 270 3

Fz4 EXRBE
Tab. 4 Results of orthogonal test

g A B C D(A%E) EIERIIE/%
1 1 1 1 1 57.5
2 1 2 2 2 61.8
3 1 3 3 3 64.2
4 2 1 2 3 63.5
5 2 2 3 1 722
6 2 3 1 2 64.8
7 3 1 3 2 70.4
8 3 2 1 3 71.6
9 3 3 2 1 69.1

K 183.5 191.4 193.9 198.8

K> 200.5 205.6 194.4 197.0

K; 211.1 198.1 206.8 199.3

R 27.6 14.2 12.9 2.3
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Tab. 5 Analysis of variance

KIE  BEETPIHM HHE ¥107 F 18 BEME
A 129.236 2 64.618 14247  P<0.01
B 33.642 2 16.821 34.485  P<0.05
C 35.602 2 17.801 36.494  P<0.05
D(i# %) 0.976 2 0.488
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Tab. 6 Factors and levels

K Ll
g ABFLEMm B RIEEI/MPa  C EHGREE/C
1 10 0.08 25
20 0.12 30
3 50 0.16 40
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Tab. 7 Results of orthogonal test

TN B

T A B C D(i%%E) P 0%
1 1 1 1 1 91.4 20.1
2 1 2 2 2 95.2 22.4
3 1 3 3 3 85.1 20.8
4 2 1 2 3 91.6 14.2
5 2 2 3 1 94.3 17.2
6 2 3 1 2 87.0 12.8
7 3 1 3 2 90.2 72
8 3 2 1 3 94.6 8.1
9 3 3 2 1 86.0 6.2
@ K 2717 2732 2730 2717
¥ K, 2729 2841 272.8 2724
E gy 2708 2581 269.6 2712
R 2.1 26.0 3.4 12
B K 63.3 41.5 41.0 43.5
K, 442 47.7 42.8 42.4
£ K 215 39.8 452 43.1
R 41.8 7.6 42 0.4
=8 FTEMWMER
Tab. 8 Analysis of variance
zi K iiJ Eg” W FE SEH
A 0.740 2 0.370 3.581 LEEM
KSR
s B 113.647 2 56.823  549.903 P<0.01
c 2427 2 1.213 11.742 EREH
D(i% %) 0207 2 0.103
A 201.927 2 145963 1412.548 P<0.01
Bk A 2 B 11.527 2 5.763 55.774  P<0.05
c 2960 2 1.480 14323 EREH
D(i% %) 0207 2 0.103
3 it
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