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Lysozyme Extraction and Emulsion Stability of Cibacron Blue-Lecithin Reversed Micellar Solution
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The extraction of lysozyme from aqueous solution into CB-lecithin reversed micellar solution was investigated. The extraction
ratio of lysozyme into CB-lecithin/hexane solution was increased with CB concentration. Introduction of CB brought about a size
increment of reversed micelles and an non-specific interaction with lysozyme. The effect of the concentration of Span80 and CB on
the stability of emulsion was studied. The formation of stable W/O emulsion needs high concentration of Span 80 and CB. We found
that the CB-lecithin was effective for the formation of reversed micelles, protein extraction, and emulsion stability.

1. #8

Z Ry BTN SOVER . EIEA, il EiE b,
FTZ L DAETEIZRDERVVWETH D, FEIAblmiE~D
FIAZ SbF TR b, TEMITHASFA ST
Be AU BEMAT DI, BRI S
BRI 2 NER D D, BIE, ¥ 30 B0 TR R
BE L CERKERKE 7 o~ N T 7 40— LD HERD
DR INBIEEEWOBERBE L S EEHBL LN TE D07,
LEPEHTHY . 2 A MBEW, KBRS EEE R & O
BHHM, Zhicxt LTEE LIX, ¥ Ak E bR
Mk L LB DRI H LWE Lo B EEEE LTI 'L
FUALTRIE 2R LTV R4, 5 3 e s, At
HIZER SN D I A HMAlIE LTH NI EREDH
KAV E % K 2 b RICHE T 52 ik Th D, Ak
WREEIE, SRS PR 2 & T h A & NKFE 2 2k L CTHERC L
72 WIO =~ /L 3 &K ST WIO/W =~ L
arvk L, AKFICEEND BROWE % MR %8 L TNk
HICBBISE D HETHE, TN EEREDLEDZEICK
0. XU B ERFRID DA = VX — IR B LB
T&E D BEEENFIRE L 72 D,

W2 R ARSI, RERY I VL ERRT S, Xy
EHIHREINCEN D 72 EOBLE ) b R iR MR AOT A<
Ao T, LL, ZIE TONFE T AOT & A LRk

WIS T D L HE LAY a U EBRTE T, 2oy
BHHEN BIE T T2 Z &by TR 22 ¢ KHf
ZETIX AOT IZfRD 2 FUEIEEA & LT Ly FUICiER Lz,

L F U RERINE 2 E ORGSO R EIEEAITH Y |
B/ OFALF E LTHOW LR TV DB, Z0i=bhiE
PEDOLEENE E A ER, LU F I REN, ERERR R,
VUIREZR EDRAMTHY . U UIRES R EEEE R o T
WCHIBEAEZERT D EEZOND, VU REOERDIE
Figl @~@crndTHARATZ7yFraly (PC) | AARAT 7
FIoNTZH ) =TI (PE) . RATZ7FINA )T b—
P ThY, bR Z R BEHEERNTS EEX
bhd, &6, U UIRE (FEIZPE) 124 v o8y g L Hfnk
DIBHMFEY Ny 1T N—F-3GA (CB) tfiasEsrz
TIRRABEERIC L > THIHEDREDNDL Z LD
Mo TWAHEL CB oI Fig.l (d)IZRT,

AWFFETIL, CB— L > F U LB X BLIERRAES & 7
SNRUGHMEBEN ZRHE L, TORELGEERETT D L.
51X Span80 ZERML7ZZCB— L v F Uiz kL TOH
RIBOMWMH, ==y a v DA R EEEHRETH L %
HigE L TEREITo 2,

2. XRB&

LT UEREHRROLOZMHEH LT, 100 kg/md L F

Epk 28 429 A 20 HA&f+ (Received Sep. 20, 2016)

* W e TS S MR YIS LA (Department of Applied Chemistry and Biotechnology, National Institute of Technology,

Niihama College, Niihama, 792-8580, Japan)



B TSR %53 5 (2016)

S F Y U 100 emd & S0 iRIRSHIC AL, pH 8.0 U kR
E i (0.01 kmol/m3) #3150 cm® T3 @ Lz, LI F
SRV R E AT 7 232 L, 0.2 kmol/m® NaOH &
0.2 kmol/m3 NaCl % & ¢ 10 kg/m3 CB /KA % 10 cm® Il 2 7=
IGEEZ O D=0, S51285%U fga 1 cmd iz 7=,
By hAZ—F—2L VY 35°C, HHREE 170 rpm T 24 FFfH
B L7z, 30 fR@E L. AKMEEIY BRW=tk, RIKED CB
FERET D702 pH 8.0 U U EEFEEIAK (0.01 kmol/m®) #9
50 cm® CTYEf T 2 BiER 3~5 [Rl#t 0 iE L7z, Peis#4. 640 nm
OWRIEEZPEL CCBIREXER L,
HURTEITINAY Y F— LN, Z NI EIKER
ELIVF U ST URIREIL CB— LT kv
WK O% R % = A7 7 2 2 2{15A R, 298 K OEIR A T 1
REREE L, FhH P8l S W7, B LI miR &
Doy HEC ARSI L, KR O & R BRI Lowry 5
ICE > TIRE LTz, I EIKRDO LI IZER LT,
Caq,0Vag,0 — Cag,1Vag,1

Caq,0Vag,0 Caq,0Vag,0

I TCIEA N ERE, VIZIEHE, T aq id/Kk4H, org
XA, 0TI, LixHiHE Th D, ARFEBRCTITIEEAIH%
T/RH E AR OREELITERTE D & L, £,
HOKDEET—IVT 4 vy Y —EEICIVHAE L,
FLLEBITAALAI & LT Span80 AW TiT»o7-, CB— L
TF SN ERIRIT Span80 A HRAN L CEREL L /- A AE
Bk Li=50cmd h—/L B —H—IZ AL, REVF AP —T
B LTV D & Z AICHiK E 7213 NaCl 3% 0.2 kmol/md D7k
FATEWE, 5 H%ICHEBEZIED, #E L CIbikE 28l
L7,

Corg,lVorg.l

3. MERLEE

3—1 LIFUHEIEILICLEHEE

LT v S nF Y ORI O A B AR LK S RSk B
VFUREDORER Fig2 [IIRT, LUFURED 0.2 kg/md
FETIIARSEIZIFE-ET, LI Frdagfhnt x LAk
EThHoToZ &b, LT RE 0.2kg/md3 LU DK T~
XY U~OYBEEMICE D EEZE2BND, —FH, ~F¥
TEEE 0.2 kg/m3 DL E TR RO EARAIZRBMA R S5, Ik
NEFBRHE L TKERIE LTS Z EWREB SN, T72b
B, AFF RO L UF DR I B AREIX 0.2kg/m ThH
Be W2 RARNICABIEENTAKIZT /A — FPA XD
KT E TR FORE ST BNV ETRT D SRR
W2 B AL SN TR DE VL EFRVFIBEA B B, Fig.2 12
BWT, ASEOBEINIL F U BEICHALTEY, L

F KT DAL SNIZK D BOILIZ—ETHD Z &b,

Z OREFETOM I AN O Y A XIXFE—ETH
L EHEIE N D,

ek B vy EHHIZ AV BT & 72 AOT 1% 0.05 kmol/m?
BECTHEAIND Z 0%, Ttk 0.05 kmol/m® @ NaCl
TRYBHR & Befih S 70 & & OMK sy BiE 1 kmol/m® FREE T h

(a) & (b) ﬁ
R—C—0—CH; ﬁ R—C—0—CH, [0}
HC—O0—C—R' HC—0—|C—F|
o o}
H,C—O |P| 0, H,C—O0 lPl 0.
,C—O0—P— . 0—P—
NN ® | SN NHs
OH /\ OH
c d
© @ O NH; O

R—C—0—CH, o]

HC—O—C—~R'

o
| OH OH
H,C—O0—P—0

| PN
OH H
OH 0:?:0
OH
Fig.1 Chemical structure of (a) phosphatidylcholine (PC), (b)
phosphatidylethanolamine (PE), (c) phosphatidylinositol (PI), and
Cibacron Blue F-3GA (CB).
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Fig.2 Water content in lecithin/hexane solution.
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Fig.3 Effect of lecithin concentration on extraction ratio of
lysozyme into lecithin/hexane solution.
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Fig.4 Effect of CB concentration on (a) water content and (b)
extraction ratio of lysozyme in CB-lecithin/hexane solution.
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Fig.5 Effect of NaCl concentration on (a) water content and (b)
extraction ratio of lysozyme in CB-lecithin/hexane solution.
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Fig.6  Effect of pH on extraction ratio of lysozyme into
CB-lecithin/hexane solution.

1.0 | | | | |
C,q0=0-2kg/m’

s b Cecinn=100kg/m’
Ccg=0.42mol/m®
Cpac=0.05kmol/m®

NaCl

. 0.6 pH=9.0 -1
L
0.4 ]
(@)
0.2 | —
0.0 | | | | |
0 1 2 3 4 5 6

CSpan [wt%)]

Fig.7 Effect of Span80 concentration on extraction ratio of
lysozyme into CB-lecithin/hexane solution.
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