KAEE 15 - e KA -

ME - B e A

23
B ZRURYG - PR - PSR

@itw%M%ﬁ KB %R EHEHEEIC
FAF T HAES A D 2

KA TH* fEax RET* K MEx  BHRESRR
M h* JEEEHx A

Effects of Operating Conditions on Extraction Rate of Protein
in Liquid Surfactant Membrane for Reversed Micellar Extraction

Takumi KINUGASA* Ayako SASAKI* Yui HAYASHI* Anri HIWASA*
Takumi TAGANE* Tatsuya WATANABE* Yasuhiro NISHII*

In order to develop a liquid surfactant membrane for reversed micellar extraction, the effects of operating conditions on the protein
extraction were investigated. The equilibrium and Kinetics of lysozyme extraction from feed adding GUHCI to reversed micellar
organic solution was examined. In lower AOT concentration, the extraction ratio in GUHCI system was higher than that in NaCl or
KCI system, but the extraction rate in GUHCI system was lower than that of other system. On the other hand, the increment of
Span80 concentration reduced the extraction rate of lysozyme. Moreover the extraction rate to W/O emulsion was one digit smaller
than that to organic solution. It was found that the mass transfer resisitance of Span80 adsorption layer was absolutely huge.
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Fig.1 Scheme of reversed micellar extraction with liquid
surfactant membrane.
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Fig.2 Effect of salt concentration, Cgy, on extraction ratio of
lyszyme, E.
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Fig.3 Effect of AOT concentration, Caor, ON extraction
ratio of lysozyme, E.
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Fig.4 Effect of AOT concentration, Caor, On mass transfer
coefficients of lysozyme, Kp.
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Fig.5 Effect of Span80 concentration, Cgpango, ON Mass transfer
coefficients of lysozyme, Kp.



26

B TR SRR 5 52 75 (2015)

D Span80 MMRAET D Z & CHEAME AN b
%, F72. Span80 A3 S G AW JE DA & il 3 5 2 R
HEZHN, INHORERE LT K ERB Lz EHERI S
%, F72. GUHCI % & KCI R Tl KpEIZZER A B2 o
2t RmERMGNZE 25 Span80 DR O M
GUH'ORZE L Y L XM TH-oT= L Ebh b,

PLEX Y, GUHCI RiZHhHEE 2 M LI E N A 6N
2o Tod T, HALF~OHIHFERIL KCl RO AL TITo 7.
Fig.6 I&. KNS HAAAE~D KpfEEZ TR L TV D, KpflIZiH
FHA~OBEIORE LY b LH/NS It —F—LleoT, Ak
FRTHE WO =< /bya v OBIRIC X » THRIEFESH R L,
AOT OWEBENRKEL o THIBALEEKRT D7) —7
AOT M L7 Z EMRE EHEE SN D, £, FALHEORE
PEIZHAH LD HIX 2002 @Em < 2D Kp[EOIR FICR B LTz
AREME D B 5, REMEIZILLH COREGHE ISR BT H O T,
FLLAR DR HHE 2 180~300 rpm D TEL S H T Kpfl %
Kdiz, Lol KefEIZRIPEEITIZE A KT LD o7
DT, HEEMEIImERETH > THEOEEIImH T 5
ZEBbhoT,

A
li]

4. 1%

WIS L B 2 N B Y S F— LDl b
FHGEE OMET 21TV, LT Ok a5,

(1) KIE~OFMEE LTGUHCI 2 V2L &D Y V' F— 24
DO FIT NaClRIN%R £ 0 /& < KCHINR L D K& 7l
LTz,

(2) GUHCI ¥RA15 Tl NaCl #sIIR R KCI BSIRIC T
WAOTBEICK T2 Y Y F—L0HEERNEL o,

(3) GUHCI IRIIR Tid. KCHRMRICHA~AT, KW AOT £
BT Y F—AOMEEN/ NS 2ol

4) V' F— A0 L X Span80 JEEE DM & & HITEKT
L7z, Span80 iXFEA AL MTHY, I kAL LYY F—AD
BB D EMHT 2R EF SO EZZbND,

(5) KM S FALE~OTH OB EB IR, B~
BRI LY Wi/ hEL ot FUBIZ X - THHICAE S
W7 6 < AOT B Lzl &t 2 6D,

DLEXY, ¥ B HARIEIEIZ T B & 27 B O fhiH g
FEIX WIO =~ V3 3 3R O Span80 75 & OB Bkt
XEHT, I E A R E L T 2IIEZORERE~D AOT
DEANREFmDDLZENFETHDZ LR brol,

5| Ak

[1] EE*%e 0 THEZEMBESE] , HLE (1995)
[2] b5 Lot A o B LRI e
—Yar e AEE] , AR (1996)
[38] b TratElE, RiMEE, MR, REHFS : L
W BT —ABER S - W - 3 2 L), BEEAE, pp.99-125
(2002)

DA O A %

10° T T T
| Cpy,"=0.5kg/m’ i
B Ceay=0.1kmol/m® (KCl,)) -
[ o
N C o7 [kmolim®]
- o 001 ]
A 0.05
— L A i
w A
E
N R i
X
o A
A A
o
R
107 | | |
0 1 2 3 4
0,
CSpanSO [Wt/o]

Fig.6 Mass transfer coefficients of lysozyme, Kp, from aqueous
phase to emulsified phase by Span80.

[4] T. Kinugasa, A. Kondo, E. Mouri, S. Ichikawa, S. Nakagawa, Y.
Nishii, K. Watanabe, H. Takeuchi: "Effects of ion species in
aqueous phase on protein extraction into reversed micellar
solution”, Sep. Purif. Technol., Vol.31, pp.251-259 (2003)

[5] Y. Liu, X. Dong, Y. Sun: "New development of reverse micelles
and applications in protein separation and refolding”, Chin. J.
Chem. Eng., Vol.16, pp.949-955 (2008)

[6] T. Kinugasa, Y. Miyauchi, C. Nakano, K. Itoh, Y. Nishii: "A
basic study of reversed micellar extraction of protein with a
liquid surfactant membrane”, Solv. Extr. Res. Dev. Japan, Vol.
12, pp.159-167 (2005)

[7] &AEr5, AR, HEEINE, &S, @LEAm, i
MIZE, W . LS A AR O 2 BV RIE
EGth o) |, HEETLEREHEM AR, 547 5,
pp.31-36 (2011)

[8] K. Naoe, Y. Shintaku, Y. Mawatari, M. Kawagoe, M. Imai:
"Novel function of guanidine hydorchloride in reverse micellar
extraction of lysozyme from chicken egg white", Biotechnol.
Bioeng., VVol.48, pp.333-340 (1995)

[9] T. Kinugasa, S. Tanahashi, H. Takeuchi: "Extraction of
lysozyme using reversed micellar solution: Distribution
equilibrium and extraction rates”, Ind. Eng. Chem. Res., Vol.30,
pp.2470-2476 (1991)

[10] &5, mfGily, LT, EMERE, N5
S RVIRIRIC L B ok okt , kR TEY v
WY T LY — X 63 RN R Oy 384 B Bty oo A
EEIGH , AL LS TR R O FRERIRIAFI 7
B A REBIMFSE SR, pp.189-196 (1998)



