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Abstract — This study evaluated the influence of the zeta potential of silica-alumina on the behavior in terms of purity,
yield, and precipitate shape and size of fractional precipitation in the fractional precipitation process for the purification
of (+)-dihydromyricetin. The optimal silica-alumina amount (surface area per working volume of reacting solution) for
zeta potential control was 100 mm™'. As the zeta potential value of silica-alumina increased, (+)-dihydromyricetin yield
and precipitate size were increased. The use of silica with the highest value of the zeta potential (+4.99 mV) as a zeta
potential-controlling material increased the (+)-dihydromyricetin yield by 2-fold compared with that of the use of alumina with
the lowest value of the zeta potential (-19.00 mV). In addition, the (+)-dihydromyricetin yield and precipitate size was
inversely correlated with the absolute value of the zeta potential. On the other hand, the purity of (+)-dihydromyricetin had
almost no effect on changes in the zeta potential of silica-alumina.
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Silica-alumina Mole fraction Al / Si

Surface area (m%/g)

Pore volume (cm?/g) Pore diameter (nm)

Al 1/0
AlygSiga 0.8/0.2
AlysSigs 0.5/0.5
AlgaSiog 0.2/0.8

Si 0/1

194
231
281
402
366

0.62 11.7
0.52 7.6
0.45 5.4
0.47 5.8
0.96 73
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Fig. 1. Schematic diagram of zeta potential controlled fractional pre-
cipitation with silica-alumina for the purification of (+)-dihydro-
myricetin.

REACTOR

Fig. 1o VeIt - A §Helx 2] Aef7h-dFuluke] Alet
Z19]& ELS-Z (Photal, Japan)E ©|-8-3te] 733t a3 &
=S 19X (150 mm, Whatman, Buckinghamshire, UK)Z 3}
I 40 °CollA 24717 S¢F X635 mmHg) 71%38}] HPLCE +
A3}3Ie}. (+)-Dihydromyricetin 552 thaa 2ol A 2Jsgict.

TE %) = FEEEA A AlJZANA (+)-dihydromyricetin &F/A-H 3

A & AlgollA (+)-dihydromyricetin %F] x 100 ?)
2-5. &= el =l

5

TGN (+)-dihydromyricetin 3 E e Wl 7] 54
3l Am)7d (SV-35 Video Microscope system, Some Tech, Koreays
ARgEIATE B EE RS S8 AL (+)-dihydromyricetin 3 W58 11
HIE(x100)A 28I, 2% (+)-dihydromyricetin 3 E-2>
IT-Plus system (Some Tech, Korea)ollX] F3ld o2 ER15131 o
o]& E3ll (H)-dihydromyricetin 33 &2] FE|e} 2715 F1sISITh
[14].

3. b

i
e

= UL

I

3-1. A2|7HUT0|LE 0S¢t 2IS Ru|g HMA Bl w2

(g

~ o

= ¥R o] w2 (+)-dihydromyricetin H 3 A £13 #
2 270 Z acetone/distilled water B], 275 %, ¥4 pHE= 2
2} 1/5(vAv), 0.1 g/ml, 4°C, 9.0°1ATH10]. 1 HZ o] H7d 22
stoll A AlEbA S 248 ATk FHVAL AlygSiy,, AlysSips,
Aly,Sigg, SHE ©]-gat0] HEg-olf ) (50, 100, 250 mm' )
da]slo] BER NS i) A gkdFoUE o] 43t ko)
Fug A (S/V) Wglel] mhE o s ALl f18te], HEAEA
24717k 0] F-ef|= (+)-dihydromyricetin =58} &2 WS} A2 ¢l
5 P[] FEEA 1247k 8-S 35130 Fig, 201
A B vpgl o] BE AeghdFulu E3h)Eelx whgl Fu
T EEA(S/V) 100 mmelA 7HE 32 FE(~50%)s DS 5 9l
Sict. Wb Ae)gh- ey o] &at gl Kag A o) w4
Ro] (+)-dihydromyricetin®] <E=(>90%)= F5F H|S=3F F3kS
SATH(date not shown). TebA] HBHAS 915k AR 288 A
g7kl #24 vhgl Fu 1HALS 100 mm'E

.

|

7o) wjxji= AEFASIS] dEF 833

50 - 50 mm’ ¥ -lI—
=3 100 mm"
250 mm”
40 F
i
X 30t
o
2
=
20

0 L] || | |
Al AlosSio2 AlosSios Alo2Sios Si

Silica - alumina mixture

Fig. 2. Effect of silica-alumina used to control zeta potential on the
yield of (+)-dihydromyricetin at a fixed acetone/distilled water
ratio (1/5, v/v), precipitation temperature (4 °C), pH (9.0), pre-
cipitation time (12 hr), and initial concentration (0.1 g/ml)
in fractional precipitation process.
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Fig. 3. Effect of zeta potential on yield (a), purity (b), particle diameter (c), and electron micrograph of the (+)-dihydromyricetin precipitata-
tion (d) during fractional precipitation (6, 12, 18 hr). Scale bar indicates 100 pm.
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Fig. 4. The relationship between (+)-dihydromyricetin yield, particle
size of paclitaxel precipitate, and zeta potential of reacting
solution with silica-alumina mixture during fractional pre-
cipitation (6, 12, 18 hr). The acetone/distilled water ratio, precipi-
tation temperature, pH, agitation speed, and initial concentration
were 1/5 (v/v), 4 °C, 9.0, 350 rpm, and 0.1 g/ml in fractional
precipitation process.
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