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Optimization of Clarification Process for Yinma Oral Liquid by Overall Desirability
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[ Abstract | Objective: To optimize clarification technology of Yinma oral liquid. Method: A
logarithmic equation for turbidity determination was established. Orthogonal test was adopted to investigate effects
of chitosan dosage, pH value, clarification temperature and time on overall desirability of the content of
chlorogenic acid, solid content and turbidity. Particle size and Zeta potential was used for stability analysis.
Result: Optimal clarification technology conditions was as follows: chitosan dosage of 0. 1% , stirring time of
10 min,pH 4.5, heated for 2 h at 40 °C and refrigerated 12 h at 4 C. The content of chlorogenic acid was
0.0855 gL', solid content was 6.60 g +L~' and turbidity was 9.967 NTU. Average particle size of 80.9%
particles was 1. 170 pwm and average Zeta potential of 98.2% particles was - 0.778 mV. Conclusion; This
clarification process is stable and feasible with a good clarifying effect, and Yinma oral liquid system is stable after
clarification.
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fif AR R RO, R IR Ak T —
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FF AR E R . h2iE )0 mEE R
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AUW200D %I 3 4y K ( H A & ) , DZF-
6050 AB HI 25 - J A (b 5 b XAl AL 2% A BR A
Al) L1200 3 i RO (1 0 A (36 2 S ) ,
UV-7598 R Hh-TT UL 43 66 BE i (B A 2% 224X
AR ED)  STI6R # iy i v VR 0 L (56 [ 38K
K) ,Zetasizer Nano ZEN3600 U 38 7 BE AL ( B /R 3¢
IXERABRA T o AL S 14 B0 55 25 6 1 1k )1l
A 2R A BRITAT 2 W) BB far 46 250 R IRy 2
Al 22 VU4 v R 2 B e O 1 I 9T B M L A
A 25 3) 2010 4R R — I T HLE 5 4t
(& 5 24 A R e B 53 B, iL 5 110753-201415,
42 99.9% ) , 7 RME WK A IR 1Bk 2 (AT T R e
TR T ), ¥ T (Bl ik 35 iR A BR A #] )
KA ALK, LN P SRy 603 Al A iR X R 4y
Brati,

2 HEEER

2.1 RRI ORI BCR AR D B4 TR
RO, H5 JRUBURL ) 5 BT 253 30, BIhn 12 48 & 7K Ji
2 W B LS h, G I RO, 48 200 H i R ik ik,
4 CYIHHE 24 h,ufad , uE Wk an =ik &, A 0
B4y, B,

2.2 SRR A R E

2.2.1 %4/ Phenomenex Luna C,4(2) {04
(4.6 mm x 150 mm,5 um) , i shAHH 0. 4% B R -2 B
(90: 10), & W ¥ K& 330 nm, 4 ¥ 30 °C, i 4
1.0 mL-min " #FFERE 10 pl,

2.2.2 XGRS AR IBUER SRR X
W, S0% WOBE O OF OB = 2, 134
25 mg- L~ X BE S VAT

2.2.3 fER AW A ORI 6 mL &
25 mLAE L, i 50% P OEE A OB = % L, R4, &
0.45 pwm JERE &L, RIFS
2.2.4 LVEXRRFZE ORISR E RN IO
W 1,3,5,7,10,15,20,25,30 L, # 2. 2.1 i F {84
FAFIE | DL AR 5 O B AR B, U6 T ARl G A A, A
WA AL Y =2.824X —0.749 5(r=0.999 9) , £ Pk
T FE 25.3 ~759.0 pg.
2.3 R A YL 2l E IR ek R A DU A AR
WL OB R R L s e e
T ol A7 b K 3 4 SR FH 4 6 o6 B 3k ) s e 3
R 43 600 BE B R AR
2.3.1 HFRAEHCMRIT AWM W A R E 25 )
2010 47 pi —FBRH X B TR J5 3k, LA R Ik 2 f
VAT Sl Al BE 4000 NTU bR ME 45 W, IBUR 7
W& W15 mL 2 1 L&), 7 550 nm 2075 0% '
JEA 0. 123 W 2 MER 0. 12 ~0. 15, FF 5 15 )
R0
2.3.2 KSR OBCRE B, OB 10 £, &
0.2 pmPE M5 U8 3 K, & Hl. B 25 W B 100
L e K A= E, T 220 ~ 1 000 nm $9 4, i
2 R 24 Y T iy R ) S TG R T ) 800 nm Ay A )
Bk,
2.3.3 [ HRARMER F W 10,25 pL K&
0.25,0.5,1,1.5,2,2.5 mL 235 ZE 10 mL &,
KRR % B, 14 RS bR W, T 800 nm &bl
TE AL DL A BN EE S AL bR R 0 BOME Sy i A
bR AEEIE TR Y =0.934 5X -2.743 2(r=0.999 7) ,
KU ESE 4 ~1 000 NTU 5 A & CR R,
2.4 [EEERANE FHEEBBESER 10 L 2
CEE AR ML, AR W dh 235 &, R T4 12 h,
7RI IBRCH iz RS B R BV
2.5 RREEWET L HEE
2.5.1 BB E2.1 WOFERER Dy, 1
5000 remin B0 10 min, B, wE A, ok
EONNEIEC
2.5.2 ZPEEPLVE BR2.1 TOR4REUGK 1 4y, 95%
ST 3 B Gk 60% , 30 finih Bk, B HE 10 min,
4 C e e 24 h, U8, 9 I 2 % T Bk,
Tk e 25, 08, Bl A .
2.5.3 SERMEEBIE BUOCEREA 1 g, A
1% ZTR% W 100 mL,80 C/KIAMK 2 h, i FEH 4],
4 CHmEeE 24 h 2 M. B2, 1 BN BOK 1 4y,
P pH 4.5 00 1% 5 505 15 W i 52 3R W ot == 3 4K
- 25 -
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ik 0. 1% , o mai i+, 5 FE 10 min, 80 °C 7K ¥ il #4
2 h, AL E 24 h U K E g BIAE .

2.5.4 WRLEUIWE  WER 1 g, nsk 100 mL,
80 CI/KIAIENK 2 h, figbL¥y 5] 4 CHRH & 24 h 25
Mo B2, 1 0N $RIBGK 1 4y, 187 pH 4.5,/ 1% W]
JI5E 5 A T e B 0 Bk 0. 06% , 31 i i ik BiE
F£ 10 min,80 C/KIAI 2 h, ¥ ¥ S 24 h, J&it,
oK e 25, B,

2.6 WIHITIEME BB L2 NBW .4 C
R, RCE 1A R BOREIN E o i 2.2 TR Oy gk
SRIFIR & a 1% 2.3 WU N iE M E A HR 2.4 TR
P [ B, B Hassan B9 7 3% 3 AN 4847 47
I —fh b B R A i 2 R AR
(R KR LT (d,,,, ), TR S UE /N 47 (d,,, ) 3
"Bl hd,, =Y, =Y, /Y, ~Y.).,d, =
(Y, =Y/ (Y, =Y., Y, At i /MA, Y.,
NIRRT R K. A PFIT —{H (overall desirability,
OD) = (d, +d, +dy +---d,)/k(k HH&FR%0) ",
UL 1, 25 R W OR 7 B B U TE IR T b
T2
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Table 1 Screening of clarification process of Yinma oral liquid

2R R [iE] 5 M
Tz oD
/g L7! /g L7! /NTU
BLAE 0.205 2 8.33 124. 127 0.909 1
L EEULTE 0.154 6 7.47 164. 401 0.194 5
SRS EUIIE  0.196 2 8.27 47. 630 0.917 7
A s 22 5k T U 0.188 0 8.30 328. 000 0.541 6

2.7 W T AT B RO R B
THIELEE (T8 T I R A pH O B N R DL AR R R
i AR MR OD R PEAN SR AR, B 1/2 4b U i
2kt 9 By, R A Ly (3") IE R R AT 306, 1K 40 22
MEER I 2, 7 25T W3 3. WA A R W45 A
HMBE T AWM D>A>B>C, LItk 2
/NHY C IR IR 2ZE AT 7 25 504, G5 R RWTIH &R
A,D B B FEMEZE RS B EMEmwm, KR B Wt
BEEES  RIEA AR AB,C,D, B pH 4.5,7%¢
BWERE 800, 1% , it £ 10 min,40 C /KA Ik 2
h,4 CY i E 12 h,

Table 2 Orthogonal test analysis of chitosan clarification process of Yinma oral liquid

No. A ERAE B IR E ¢ o D 3 I 1) 2R IR I 5 pLiY-3 oD
A/ % / C /h /g L7 /gL /NTU
1 0. 06 40 3.0 12 0.094 0 5.78 13.315 0 0.550 7
2 0. 06 60 4.5 24 0.078 3 5.57 14.582 2 0.150 7
3 0. 06 80 6.0 36 0.078 5 5.92 10.114 0 0.424 5
4 0.08 40 4.5 36 0.082 8 5.63 10.182 9 0.420 7
5 0. 08 60 6.0 12 0.082 0 6.56 16.638 9 0.417 8
6 0.08 80 3.0 24 0.076 1 5.87 16.923 9 0.103 6
7 0. 10 40 6.0 24 0.078 3 5.50 8.264 6 0.374 3
8 0. 10 60 3.0 36 0.082 6 6.15 9.015 1 0.607 6
9 0. 10 80 4.5 12 0.083 5 6.69 10.182 9 0.730 6
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Table 3 Variance analysis of overall desirability

7 25 KR SS MS F P
A 0.108 0.054 88. 686 <0.05
B 0. 005 0. 002 3.940 >0. 05
C(%) 0.001 0. 001 1. 000

D 0.210 0.105 172. 181 <0.01

T Fy05(2,2) =19,Fy ,(2,2) =99,
2.8 FuRilE % 172 AROrEARIS 254, 38 3 1,
LR T LA AT 1 4 CHdi, e 1 H s,
.26 -

ISCREI 52, 45 SR o I I B M % 0. 085 5 g+ L™ [ 7%
#6.60 g+ L', i iF 9.967 NTU, OD 0.751 ( RSD
1.3% ) & W0 3% i 0 1.2 8 & M M e
B
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2.9.1 HICRERNME 2.8 NFEM,4 TR
JECBCE 1A FOGR BEAL T 25 °C LUK R 73 80
JOT i 7 KL FE K Zeta B A, 45 H K B 80. 9% Y UKL
SRR 1,170 wm, 19. 1% [ 1ok 7 37k 42 0. 128
pm, HR4E Stokes &, OB TR B EE 5 ok 42 7



A

5522 %5 2 W PESXEAFFERE Vol. 22, No. 2
2016 41 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2016

J7 JIE He 0 SORE E BN R R B R R
1A A R AR 2 wm, HJE AT UL S0RE B, 80N
izl AR E R AF

2.9.2 Zeta BLAIAIIE  — AR, ORI Zeta
HLAE B8 X AR S ~ 15 mV 23 72k A i i UL 3, 4
XHELE 30 mV DL EgsgaE" . 45 & B 98.2% 1
{7 (9 - 45 Zeta HL {7 —0.778 mV, 1. 8% i1 {3 k7 -
5 Zeta #7431 mV AT UL HE A OB R B AR L HE
i, BHORE 5 T SR (HLG5 AOR0 A0 I A 45 5L, ok 3R 42
JE A AR IRAR N, R I LB BT o

3 itig

RS LALRIFRR 5 A MU B S b
MZAMBEEX T A7 782w Em, ks T
ST MR ANRAE MR BRI, T O R 56 A F 9 R At
S o LI BE WG ST X ECR T R R R
ERT— R A A e R BN 0.998 1 T
% 0.999 75 H—M 4Pk )7 2 o 4l B2 s B F
9K 5 SEBRARAE TR B0k M Oy B B Y B >
0, FF & SEPRER A X EO07 18 8 AR 0, % F
MUE N O NTU i, ph i 05 B8 8% X, A ik — 4
etk .

A SO GY R I OH e 2R B ROCR ANE, AT B S 25 TR
rROE S R ACA G, PRI e AT 5 R R B e B S
PR £k 45 5 0 BE 2 265 5 W A DT TE |, TR A TR 1) B V7 4 ot
LW I J 2 4 T B = T o — s Al W e
YRR, W] R I - T R A R . AR ST R
Zeta WAL T 0 mV i, JH I S0B3R4 1, I
B pH 458 WL a5 7R K W ok AR o, R e PR T
e 25 m AR SCh R IR ER S TR
Wtk oh s 2 AL S W R A 56 s i
B 1) 6, A1 Wiz 3l v R B AR L o R R AR R,
i — 2 WS B 5T UE 5 o
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