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1.1 R 5EE
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0.14. 0.16 g/mL. FHHL10 mL 2 3l i 1o & 1) 2l 5 771
SRR F RV, EE (25+0.1) °C FCE 10 min, &
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160 mL 0.08 o/mLAOT K o, R FIARFR
SAALPIH 5 0.05 mol/LIFZE I (KHPOs+NapHPO,Z%
MR, PATTpH{E6.0~9.0), AR 0. 0.30.
0.60. 1.20. 1.80. 2.40. 3.00 mL, ¥&v% F 2 Jie VWL »
R 1.2, 200 Jse i o W R 2

P e R AR R 2 R I A A WORARAT R, FF G R

AREERIEAL, BT LA AR (12) Ha)t
=(1- ¢ )[U]¢m (12)
770 Pm

A p——RIRAKEREE, Pas; no——HHLEFIF
B, Pas; [n] —HRetERiEE, XF “HERAA 7, HAHA
2.55 73 FEUAH BRIV T 1 A PR e R HE R
1.2.3 RERES AOT B RIER A & E K A b4 M2

WG & 1.2.0 e sl AN )R B I I A (0.04~
0.14 g/mL), SRH FpRl Sk 2 J IR A R sk 7y, 2%
S ARG Ve, T 8 KBRS, IR DRE KTt
T MR AMLR T, BRI, WSk N EELE, 5
FH#E K VE, B 208 K YE, TR, %
TAEARETRE R E 2 h, DUEIR (iR 23.5C), &
WA A, RaSEE—EgmYS, & —3Rlls 3
U W HAE R ZEiE VNS, FahidE R 2 e
FEM 2 B 2 B T KRR IE A AR . AR Gibbs W B 22
X, W PR R

r-—+..9% (13)
RT olnc
1

Wb T—— P&, R PALIANR HAH 5 7 A7 [F) &
VTR BT O LE BT S s B 8 2 B, mol/em?s y ——&
sk 77, mN/m; R SARE S, 831 J(molK); T
T R PR B Ing/miL

DAL
1.2.4 /& AOT RIRRMKZ ¥ & 2% C343 69Ktk
) E

L) FREUE R 96 HIF B3 C343, # Tt
ToK 2l W 10° mol/L.

2) B 1.2.1 FL AN R S R K = 1) AOT J iR
WL

3) W FIRFECHILF IR SRS 5 mL A RE T, 4R
JEAIA 20 uL 10° mol/L C343 ¥, JRAIHEAT 9 I E »
P e AT PR AT & 410~600 nm, ORI K
410 nm, KSEK 600 nm, PgEwEE 3 nm, FH3HE
2400 nm/min. FT A FE S I E A 39k, fEE R
1.2.5 AOT R R &3 F6m &

e 1.2.1 BUEIANE AOT WJER AOT k)
(0.08 g/mL) NAN[FIBGA K 1) RO . TR
e @t CEH-D (9VvDC) g i Sl & . B2 =1
AOT KA (30 mL) N 50 mL =N, AR5
NN, T RCE RIS SR, W2 &

it AR

BEFKIEIE . FrEfEmAEER e ESR 3.
2 HER5HH

2.1 AOT RERRBRIGAKESEHE
ANFIWREE AOT SR ACE MR I G K &, oKt
HAR SR WA 1o AR b B2 AR AR L EL A, B
AOT I 2 ) & BE 5 A1l N 2035 70 (1) 3l ) B 2
EEo AR T30, VB0 P 39 00 1) 43 BOPR by 38 LU R T
*1 TREIRER AOT RERIBHEINIGAKEW)ERE
Tablel Moisture (W) and viscosity of AOT reverse micelle
with different concentrations

ST - 95 e 2 N 42 .
0.01 0 141 1.02+0.005 0.02
0.02 1 1.66 1.05+0.002 0.05
0.04 2 191 1.07+0.002 0.07
0.06 3 2.16 1.10+0.002 0.10
0.08 4 245 1.13+0.004 0.13
0.10 6 201 1.15+0.004 0.15
0.12 7 3.16 1.21+0.002 0.21
0.14 8 341 1.27+0.002 0.27
0.16 9 3.66 1.32+0.0004 0.32

M LR DA Y, B A R TS R AOT R BE1E i,
FEREZ I Wo FIMERE R, mr 390 S B o i £t
AT 38 R B S AR e D o AR T v M AR R
I, A5 A BELER P T R LU IR S O IR SR A Ak, RNy 25 34
IS AU R AEFE o TRk, W 2R 1 TR AR R B K
N 1) 2 TR M PR B 0 B AR IR S . ™ AOT IR SN
0.01 5 0.02 g/mL I}, H Woftizrslh 05 1, WA
(11> w41, AOT REJEMHEAMERI A 250 0 5
0.09 nm?, & AOT LRI TER— 4K BEAZ X4 i
IR 0.21 nm?, 5 AR B IR Wo IRF, 8 St R A i fi S
SIS, B Wo<<2 i), AOT #EH N ASBETE 1K,
WS S R B AR, PRI ) AOT RSHRAR R, I
AOT [RIVR L 75 T~ 0.04 o/mL o A7 6 32 ROt 10 3
TR A A ot A5 2 T % T R B R G T 0, (HIREEAR K
INF, A [ R PR R A A MR 8, DT AL A A -1 A%
THEAEH. Fit, BEREREIN, RELMIE N
Breg, RERETEE.

M LT DI IR AOT SR,
FHEEBEAE Wo MG K o TE I T S e o 8 P AN
IR SR PR EA G, 1 HS Wo 3 DIFHE,
Y N L GE B 5% & (1. Gochman-Hecht 21253
AOT/ 58 S AAE Wo BBARI S S oAk & g e 2R i
gk, kN X U (SAXS) REG T B R R
W “okith” FEARAEBRTENT; BEAE Wo 138K, FhIEHK,
R EAE T S, WL T R 2R G b, T Ree
R BONUZ A, FURCHR R AR HE I, s 7 &
s AR e, WA A FE A . HaX (12
AT DA G B A S BT R R P (AR T, Wo (EBER, @,
K, SRR K. b AR, W 7]
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BRI AR R, RS PR AR S 2 T B A A A 1)
Wo {EL &S AL IITEAR - 2E 105 i 21 S B A AR AR R
RARAU KM AR Wo B AT BUH DR S I S i
BOREB LR LML, — @ FEE By USRI
KRN

)
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Fig.1 Effectsof different W, values on viscosity of
0.08 g/mL AOT reverse micelle

FE/(10 kg (m-s)™)

2.2 AREERE AOT RESRARHIFZREKA

Kl 2 )& AOT/ -t S I AL MR I R T 5k ) 5 FLH B
IR M. HERTH, B AOT R IHIG M I L (11
K, HERMmK Sz BT, MR IETKSE AOT IKIE N
0.08 g/mL AR KA, RJGR MK IIITFUE TR, R
FMEPET AOT W EELE 0.08 g/mL I ) 5 JI- A B A %5
AR IR

190 r

. /H/{ S

184

FimgkF1/(mN-m™)

182

18.0

0 002 004 006 008 010 012 014 016
AOT SR e I et HeIE / (g - L)

B2 AOTHRMRRIERRELS LA BKA KR
Fig.2 Relationship between the concentration
and surface tension of AOT reverse micelle

W AR (130 14) w51, AOT F M4 Fim
MRt 55 AOT ZEFHI R IIF . Gibbs 2RI,

B ORI TR TR, L bl e

NIEfE, ROERMTEVEYI TG 25 R 5K S BE K
B R, IR, MR R U, IR R AR

Inc

PER SIS T o IXROR RS ) PO R 1 )= b R I
P R PR AR PR I KT P, T R S A o R T
GBI LE IR R TR A R R L. B 3 2 AOT
WM AOT IR Z MR AR ML, R FIREM

Languir T B4 2k o driz 2600 2 X (14) /] LAf3 3] AOT
ARV BN R TR, 5 2 T % 1 709 11 8 o v
by 2 AOT JICERIRE KT 0.10 g/mL W BIAR LA K
RGN, Az (10 A WoBK, 3 BHZK AL A T
5, W PRAE S b /K A ) AOT A K—M 3 2 —
2o, @R MK IR, UEEH TELA R Ak ) 5
AHARRL B v AT AEAH DG, AR TS M 7 (R B 0 J
R R R )R THI 5K D0 A R, i ik R T K A R,
AT UK S e R T A5 I A RS U S R 1 S
MR 4 AOT B h R 17k 7124 18.82 mN/m i,
h A > B R A

IR / (mol - cm™)

e B B TR S V- N

002 0 002 004 006 008 010 0.12 0.14 016
ATO JiT i / (g-mL™")
B3 AOT ¥ REAMELREMXE

Fig.3 Interfacia absorption amount of AOT versusits
concentration

2.3 EAOT RIERIAERZPEE E C343 KL N E
#R

L) FEARIA ) AOT LA EF M C343 itk 1yl
JE

PG 2.1 855, ARG TER] AOT BRI
76 0.04 g/mL A v LAE RIS — R AHRAR R, REIRIEAE
0.14g/mL 5 0.16 g/mL 1) Wo ZBIAK, WoAtHZEN 1.
W BATIHE F 9 6 BE VAR A R e i v B +2. 3% C343 1K1
JTERS, RARMIETER AOT KM 0.04~0.14
gmL, K4 8RTAFKER AOT B T C343 [119¢
JeHREE, B 5 AR TAEARTR AOT WRJE I “/Kith” W
SR IERIE R NV FR o 2GR 410 nm AR AUk
WK, B 4 haf LIS A 1, C343 HshA& 9t
HBEAE AOT IR AR R BE R AL A, 2 1yt 1 771 ot
HIRIELE 0 B 0.04 o/mL I, WKMBRA, BT
39 nm, M PR OCERENFr 3 C343 HEA B BRI “ 7K
7 O, AR AT R It A 4 T3 A S B
2 T3 R 7 R R B ol 0.10 g/ml I, SR A7 R A 42
VLI R oK (AR S SRERR M — . 96
SRIERAE AOT WL N FRAK, BRARIREEAR, TEAK
QL) N D et A A e o | o M R R L BU R
IR LIS, BEE AOT IRFEMIM I, H Wolk, 7
RIEHRIINZ, AOT Kkl C343 [1J-OH 1E 14 o,
Sl C343 LR T4k, RBI4 C343 S I A v W i
C343 7 TR G AE IR W%, I H LT (T A
e, SRR K R A TR (i 5. Kk, )
Bo X T RN 54kt sr 7, JF Al Ll
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WGB3 1 B T B A R BN 2 T AR AR R AT
PR g AR, ARG AR\ B AR P A
IR 2 5 IS Wo I PR, 24 R T R IR L AE K T 0.04
g/mL I R] A OB (K S AR AR 2R, BRAR A SO T
R VEA &

AOT Jii ik [Z=0. 0.04.

0.06. 0.08. 0.10. 0.12.
0.16 (g/mL)

1000 +
800

600

S IEHE

400 L[

200 Hf

450 500 550 600 650
K /nm
B4 FRERAEH AOT RILRER P C343 69 % b hik
Fig.4 Fluorescence spectra of C343in AOT reverse micelles
with different concentrations
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E o |
§ 460 |
450 /
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Bk E W,
B 5 C343 & AOT/FFIRRIZR T % ikegfa B
5 Wo B3 X £
Fig.5 Fluorescence peak location of C343 in AOT/isooctane
reverse micelle as afunction of W

2) FEANTE] Wo TE I R R A 1% C343 Yl

N TG AR AR R b 1 R AR RS R, X
TE B ACB PR TR Wo fELHEAT T 26 el i 9. 45 3
6 i, XAGIEE R T R “oKit” HARMD
BRI R CHEE AT, Bl Wo B, St BB,
PENCTE B WA R IS5 (0 8, B R AR RS ) 2 B
JE PR R AR B R RO B AR AL, ARk 3 C343
PRI S8 4 1084k, WA Fn 25 P B, LA
SR FAE LA & B XA e . Wo fEA 4 2 14.00
W, VR R AN, FEETE Wo=11 B, w0
KRR KRB IER AN, 2 WoE KT 14.00 I, X FpAR
AN o IXFIAR R, PECIREL I A B AR A
EME T o PR BERE Wo B I RN BRI, SRS B
D R B Wo RIS, BB i K
Whn, S5 /KR A E % C343 WL 5| 5 & s T 1
IR, SEOXEK 75 oKt Tk oA
A a8, Y amasaki® A 2 Wo>15 I, S04 114
WA FAEW B K TP AL S, XA LA KBS “K
M Wo 938K, AREE G KN, B “oKih”

MR AERE I, P RET B 1 5 KB 2 (A,
SR ST RAEERE—DRIE T, 75 K" Wo
NT 15 FIERT 11 MBS, R ECA S X 7. it
R LA, 7 Wo 7F 11~14 I, WK LR E

TERRAE I PO L, 36 “oKkit” HARLLELR,
AT S B AOR A I A AR o, e &
ARSI L I, TS BRAR R “ WAL R IREFAAE,
WERFF S A IR M 5T, A5 o MBI AR 2> 25, BB
AR RIS IR, SRR <Kk (EAR
BR 2K AR TS PERN e Ak, 322t SRS K 7
AR 7R (0 JBE PR IR 2 PP

- 9 e b
1200 4 i BHOKE Wo=4.
1000 + ¢ 11 9. 11. 12, 13,
14, 16
- 800 i
E 600
s .
- 400 15
16
200
0=
450 500 550 600
He A /nm

B 6 C343 &ERAEH 0.08g/mL K/IAOT/HF i
R R A A Wo=4~ 16 58 B 1 69 5 e bik
Fig.6 Fluorescence spectraof C343 in water/AOT/isooctane
reverse micelle with the range of W, valuesfrom 4 to 16

2.4 AOT RIRKRESEMMELER

ANFIHREE AOT [RARARZR I i Atk an & 7 fr
TR SRR L FEAE AR b e T SO
W AR o S RO U 1 Hh 3 AN [ T LA K Ay 32 A1
PRIV, A8 SRR S A D B RK, 3 s i v
SR, —BNT 1 uSemP,

K7 w5n, B BB AOT MRS R,
FRMEAE K R SRR AR F R TS PR
HIEK, Wo IR, 2 TIRHIMERES, ERHZ
(S N, fERE IR B2 M B &, B S R 1Y
j([23]o
06

. S
05
04 | ~

03
02
01

HS# /(us-cm™)

002 004 006 008 010 012 014
AOT e /(g-mL")
B 7 AOT/RFRERIRRERLFELSRENEZ

Fig.7 Relationship between conductivity of AOT/isooctane
reverse micelle and its concentration

W5 AOT/ e HL0 1A HL 3% -Wo Hi £k, 1] 8 BT
o WL RBEE Wo IR K, 3k — AR K,
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KB Wo (ELHE KT o IXBELG R] LUH L 5 4B IE B
AR, 2 SEABER AR R Wo B2 5E [KEY
ARG 2 8] FRAR LA TS, AL B 2870 B -
FLT 80P 1D SX S AR AE HL b rhis gy, T NI S8 B St
R VE SR & 7 IIER RGN, BEE R, KE
REMGRE N A%, B A B RORE 2 il £ 76 S AR R il i
BRI AR, A5 EU S S
M Wo>14 Itf, USRS TGS, WA EdgTh
W AT IZ B 0 45 10D, B Wo 9OK, i e I 1
5, BIEVEIRES, SN KBEE 2 T BRI, JEas R
T FAR IR SR AR R AR R P 22 70 O, AR [
I, BRI, R BV B, Lot
KOS AR, FB0E RIS,

07

|
03 -./

02
0.1

=
—=
— \

S/ (uS-em™)

4 6 8 10 12 14 16
B i W,
B8 AOT/FHFIR i kiaskt &35/ W, Tidm Tk

Fig.8 Variation of conductivity with W, in AOT/isooctane
reverse micelle

BEAh, BEE Wo B KBRS, IREI I AKE 2
{87 N1 TR 4IPSl SO e i e -
FRBEZ AR Rk, bR R LT
Je et S A K G A AR Ak BB LR AR AT A 224 o

3 & i

1) RIS P FILETE R B R, B AR
FEXTIE Wou RAEHL, WA K/ B e o (R T AR A 2 7
ARG, NI I J AR R A B 11 T S T T 0 S AR e
A e . BRI, P S e SRV VR Rt — A AN T LA
AR

2)AOT AR 5k 7 5 A FE G R B VA OG,
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Factors affecting rever se micelle extraction of protein and mechanism

Zhao Xiaoyan®, Xue Wentong? Chen Fusheng**, Li Lite?
(1. Department of Material Science and Engineering, Tsinghua University, Beijing 100084, Ching;
2. College of Food Science and Nutrition Engineering, China Agricultural University, Beijing 100083, China;
3. Scientific Research Department, Henan University of Technology, Henan 450052, China)

Abstract: The study was focused on the factors affecting AOT reverse micelle extraction of protein and mechanism,
which could explain the reason for the extraction yield changes when extracting and separating protein and oil from AOT
reverse micelle, and could further understand the mechanism of separation biomolecules using reverse micelle extraction.
The results indicated that the molar ratio of water to surfactant (Wp) increased with the increase of the viscosity of
reverse micelle, and the capacity of extracting protein and oil from reverse micelle increased. According to Gibbs
formula, it was concluded that reverse micelle of 0.08 g/mL AOT showed the higher interface activity and moisture (W),
which was in favor of the protein and oil extraction in reverse micelle. The structure of reverse micelle was investigated
by fluorescence spectra and conductivity methods. The results showed that the reverse micellar system was quite stable
at Wy=11~14, [AOT] =0.06 g/mL, and the AOT reverse micelle system seemed a combination type of a nonpercolation
system and a percolation system, and the conductivity could reflect the changes of reverse micelle phase.

Key words: reverse micelles, protein, viscosity, surface tension, moisture, conductivity



