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Re-evaluation on purification process of Qingnao Fushen Oral Liquid
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Abstract: Objective To reevaluate the purification process of Qingnao Fushen Oral Liquid (QFOL). Methods The orthogonal
experiment of adsorption process of the activated carbon was optimized with the diversion rates of berberine and total flavonoids and
the reduction of solid content as indexes. The aperture, pressure, temperature, and collection were optimized with the diversion rates of
berberine and total flavonoids and the reduction of solid content as indexes. At the same time, the method of membrane cleaning was
screened through the combination of different cleaners. Results The adsorption process of activated carbon was as following: the
usage of activated carbon was 0.1%, at normal atmospheric temperature, and the adsorption time was 20 min. The optimal process was
aperture 200 nm, pressure 0.10 MPa, temperature 40 ‘C, and collection 1.25 times of the original volume. The cleaning method of
membrane is to use NaOH to clean for 30 min and HNO; to clean for 30 min. Conclusion The purified QFOL can be obtained by this
technique, which is helpful for industrialization.
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Table 1 Design and results of orthogonal test

WS A% B/C C/min D (FH) SBR/EREEE/ % BEEERER % BEWEIE % SRairs)
1 0.1(1) H¥#E (1) 10(D) (D 89.17 83.76 12.46 83.892 7
2 0.1 60 (2) 20 (2) 2(2) 77.06 84.51 8.26 73.662 9
3 0.1 80 (3) 30(3) 303) 59.37 86.97 8.70 67.105 8
4 0.5(2) i 20 3 33.76 65.99 15.34 56.3742
5 0.5 60 30 1 19.56 76.63 9.29 46.391 3
6 0.5 80 10 2 18.62 76.38 13.30 50.710 8
7 1.0(3) Hilk 30 2 16.93 64.71 15.11 48.106 2
8 1.0 60 10 3 5.83 64.71 18.32 46.9913
9 1.0 80 20 | 9.22 58.69 24.92 54.380 8
K, 2246614 1883731 181.5948 184.6648
K 153.4763 167.0455 184.4179 172.4799
K; 149.478 3 172.1974 161.6033 170.4713
R 75.1831 213276 228146 14.1935
R2 HEDM AN 10.60%- 12.27%- 12.90%. UiHiA T 2%
Table 2 Analysis of variance T . nfT.
DPEKE BETHM A P BN 25 BERSTLZ R
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Table 3 Effect of different aperture on index components

fLigmm BN R/ % B R % TR/ % AR R/ (mLmin ) B R %
50 57.85 59.87 12.38 33 76.92
100 71.59 79.60 13.17 97 75.53
200 80.00 86.68 12.49 245 50.55
R4 TREIREE DM RN
Table 4 Effect of different pressure on index components
FES/MPa ShIR/NRERREERS %% BRI BEWREER%  CFABE (mLomin ) B %%
0.10 88.60 87.56 11.39 112 53.66
0.15 88.40 86.83 8.53 113 52.41
0.20 86.74 79.72 10.56 115 52.32
5 AERIEREXEREFMN
Table 5 Effect of different temperature on index components
WIE/C HRRRNEERE R MR % EEWRER%  TEABR/ (mLmin) B SEE/%
20 84.03 87.82 14.69 107 53.01
30 84.31 88.67 13.19 190 49.40
40 86.91 91.92 12.98 308 41.46
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Table 6 Effect of different collection on index components

» iﬁz%/% A I 5 A 2 /%
LWRINEER AR
A 87.27 96.46 597
B 91.36 99.12 349
C 89.45 99.24 5.05
D 89.82 98.99 3.94
E 91.64 98.48 247

2.6.4 HbREe  ARYE LIREREIE T Z, HER
HIHLAE 200 nm FIFF ML, P65 0.1 MPa, i
JZ 40 °C, BEWOBCEREN EARIRIN 1.25 A, HEAT 3
O UE GG . A5 B ER R /N BB 1) B 7 R ) Sl
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Table 7 Effect of different cleaning method on cleaning result

G5 ERVIWIRE

LN ETY R SR VIRTE b /=) I HEA Y/ SR VAR ST =RV )

(L'm>h™h (L'm*h™") %
1 4R 1% NaOH fEHE 30 min, T4 1% HNO; 1 487.76 427.42 87.63
FRPE 30 min
2 SR 1% NaOH+1% NaClIO fEFF Y 30 min, 5 452.56 397.25 87.78
1% HNO; f§#4 #1E 30 min
3 1% NaClO fE¥H¥E 60 min 432.45 367.08 84.88
4 1% CysHpoNaO3S (1 e AR 41D f 34 #1k 60 min 450.55 236.84 52.57

*8 BEIZEMEIZEARILR

Table 8 Results of static process and microfiltration process

SRR /N

SVTE I/

=10 pm AEHE =25 um ANk

. - ;

Le s (mgrmL™") (mgmL™") AL fHeRE/(AS-mL ™) eki/(-mL ™)

e 140340 0.0130 0.2200 15d 993.2 2.0
140345 0.013 8 0.2200 15d 1111.4 3.0
140346 0.0119 0.240 0 15d 1100.6 2.1

g 20150330 0.013 1 0.262'5 43h 83.6 0.0
20150331 0.013 5 0.260 2 45h 76.6 0.0
20150401 0.014 1 0.2617 48h 81.8 0.0
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