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APPENDIX A
Calibrations

Table AL Calibration curve ofa-chymotrypsin at “zinm (fixed wavelength mode)

a-chymotrypsin Absorhance Average D
(rgm)
0.000 00000  0.0000  0.0000 0.0000 0.0000
0.005 00117 0017 00117 00117 0.0000
0010 0021 0021 00220 0.0221 0.0001

0050 00929 0091  0093% 0.0932 0.0003
0 100 01773 01762 0.1762 0 1766 00006
0500 085/9 08582 0838 0.8582 0.0003
1000 16919 169%3 16984 1.6952 0.0033

Table A2 Calibration curve of/j-nitroaniline at 3 1 (scanning wavelength mode)

/7-nitroan)i|ine Absorbance Average D

m

%).%0 0.0000 0.0000 0.0000 0.0000 0.0000
005 0.0000 00000 00000 0.0000 0.0000
050 0.0368 0.0395 0.0404 00389 0.0019

500 04332 04378 04420 04317 0.0044
1500 18938 20700 22168 2.0602 0.1617
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APPENDIX B
Forward and Backward Extractions

B1 Calculation percentage of forward extraction

©/oForward extraction = [Prote'™ i ~ [pr°tem]f %1QQ
[protein]j

[protein]i = protein concentration in aqueous phase before forward extraction(mg/ml)
[proteinjf = protein concentration in aqueous phase after forward extraction (mg/ml)

Table BL  Concentration of a-chymotrypsin in aqueous phase of NaDEHP
microemulsion system after forward extraction, (a): [proteinji = 0.4974 mg/ml, (b):
[proteinji = 0.4927 mg/ml, (c): [protein]i = 0.5144 mg/ml, (d): [proteinji = 0.4903
mg/ml

Cosurfactant ~ NaCl Absorbance Average [protein]f %
(M) (mg/ml)  Forward
40 10694 10778 10811 10761  0.6329 0.00
b
01M 02 02447 02448 02450 02448  0.1440 71.05()
TBP @
50mM 40 07654 0765 07634 07648  0.4498 8.71
CHAPS ()
10MM 02 07661 07665 07668 0.7665  0.4508 9.38
CHAPS @
5.0 mM 02 06256 06264 06271 06264 03684  28.39
CHAPS ©
100mM o2 0578 05787 05788 05787 03403 3158
CHAPS @

550mM o2 08081 08100 08100 08097 04762 2.8
CHAPS (d)
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B2 Calculation percentage of backward extraction

“loBackward extraction = [Prote'® |0 e[ rotétny * 1QQ

[proteinji = protein concentration in agueous phase before backward extraction
(mg/ml)

[proteinjf = protein concentration in aqueous phase after backward extraction
(mg/ml)

Table B2  Concentration of a-chymotrypsin in agueous phase of NaDEHP
microemulsion system after backward extraction

Cosurfactant  NaCl Absorbance Average [protein]f %
(M) (mg/ml)  Backward
40 NA NA NA NA NA NA

02M 02 0438 04349 0401 04349 0558 7237
TBP
550mM 40 00000 00000 00000 00000 00000 000
CHAPS
10MM 02 00000 00000 00000 00000 0.0000  0.0000
CHAPS
50mM 02 00000 00000 00000 00000 0.0000  0.000

CHAPS
100mM 02 00094 00095 000% 00094 00055 353

CHAPS
550mM 02 00000 00000 00000 00000 00000  0.0000

CHAPS
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APPENDIX ¢
Activity Test

Calculation percentage of enzymatic activity

% Activity = ratereyered * 100
rae¥f6g

% Activty = Activity of recovered protein compared with fresh protein
rate recovered = rate of/Mliroaniline produced by recovered protein
ratefresh - = rate off?-niroaniline produced by fresh protein

Table CI Activity of fresh a-chymatrypsin, [protein] = 49.74 ngyl

Reaction Absorbance [onitroaniling] - [pmtroaniling]/[protein]

Tie (o) (mgl)m)
00 0,000 00000 00000
10 48249 503118 10114
20 57193 50,6382 11989
30 5,652 58,9385 11848
40 56704 50,1283 1.1886
50 57037 594755 11956

6.0 5.6350 58.7591 11812
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Table C2 Activity of recovered a-chymotrypsin from NaDEHP microemulsion
systemwith 0.1 M TBP, [protein] = 255.80 my1

Reaction
Time
0.0
10
20
30
40
50
6.0
170
80

Absorbance

0.0000
5.8526
1.0183
6.8309
1.0520
1.0509
1.0603
1.0507
1.0680

[p-nitroaniling]
(mg/])
0.0000

61,0282
131835
11,2294
135349
135235
136215
135214
13.7018

[p-nitroaniline]/[protein]
(my/ ()
0.0000
0.2386
0.2861
0.2785
0.2875
0.2874
0.2878
0.2874
0.2881

Table C3 Activity of recovered a-chymotrypsin from NaDEHP microemulsion
systemwith 10.0 mM CHAPS, [protein] =553 my1

Reaction
Time
0.0
10
20
30
40

Absorbance
0.0000
0.3899

0.6743
2.9365

[p-nitroaniling]
(my)
0.0000

40652
1.0362
30.6204

[p-nitroaniline]/[orotein]
(mg/my)
0.0000

0.7353
12721
5.5367
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APPENDIX D
Water Content

Calculation of water to surfactant ratio (o)

[water]
0 [surfactant]

[water] = Concentration of water in oil phase (M)
[surfactant] = Concentration of surfactant (V)

Table D1 Water content of microemulsion 0.1031 M NaDEHP/isooctane with 0.1
M TBP as a cosurfactant at pH 7.4, 25°¢ and various NaCl concentrations

N@I Sample f \Water content
0 m
W@ omwmoN A
14 0.3 047 261 25.32
15 640 0.48 2.0/ 2587
19 639 048 2.00 25 8l
16 0.3/ 048 2.09 20.08
Average 0.3 2958
03 10 2.0 0.18 100 9.75
15 2.60 0.20 108 1051
16 31 0.24 1.4 1299
/4 261 0.19 107 10.40
14 2.9 0.22 120 1164
10 216 0.19 107 10.40
Average 211 10.9
04 18 212 0.16 0.92 8.89
1 189 0.14 0.80 116
13 186 014 0.76 133
13 LU 0.14 079 (.69
15 2.4 0.17 093 9.05
14 186 0.14 0.77 143
Average 19 8.2
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Table D2 Water content of microemulsion 0.1031 M NaDEHP/isooctane with
CHAPS as a cosurfactant at pH 7.4, 25°c and various NaCl concentrations

C('F!afA\EI))S NaCl Sample " Water conterlq}| .

)
0.0 (ZM %q) &D 368 6%96 0.%431 9.1493
292 24100 0704 09774 94716
291 23810 0693 09623 93296
293 2340 068l 09457 91649
05 2510 0666 09247 3914
Average 23420 9.2146
150 4 B4 61290 094 26219 254076
B3 o0 0%l 27241 204041
551 55690 23443 227177
2 6380 0971 26972 26.1374
52 6890 1032 28665 27 (782
Average 02610 25,6890
10 0.2 144 2083 0003 00083  0.0807
148 2837 0004 00117 01130
145 2020 00106  0.1023
147 293 0004 0012 QU
Average 263.3 0.1036
50 0.2 143 3016 0006 0015 Q1507
144 2047 0004 00114 Q1104
147 329 0005 00128 01238
148 313 0005 00144 01400
Average 391 0.1312
10.0 0.2 147 A1 0005 00139 01346
148 3445 00142 0.1372
143 3286 0005 0013 Q1265
149 321 0006 00133 0129
Average 0.1319
150 0.2 ﬂg 450 0007 00183 01776

Average | o1 | 0.1951
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Table D3 Water content of microemulsion 0.1031 M NaDEHP/isooctane at pH 7.4,
25°¢ after forward extraction

Cosurfactant Nﬁ/lq Sample Water conterl\l/lt
um 03 B sk ol
TBP 124700 19383 53690 518863

15300 1942 53949 52 1360
124200 1938 53820 52011/
125100 1936 D372 51960
12500 1919 53295  5L9043
123600 1%l 5303  52.0922
125400

4930 0007 00197 01913
3004 0006 00158 01536
3030 0006 001% 01509
%73 0005 00150 0145

2413 0003 00097  0.0942
2657 0004 Q0117 Q1131
. 00125 01211
365 0005 00133 0129

Avera%\e/I
150m 40
CHAPS
Averalc\;/?
10m 02
CHAPS

Averaﬁ/?
20 m 02
CHAPS

005
314 6 04 0015 0121
Average 3505 0 1359
100 m 0.2 329 0005 00150 01
CHAPS 0006 00181 01749

[EEEN EEEN EEEY HEEN — ——— [N [EEEN
ERREE RERERE REREE ERERR GGGGS.
[oc]dy [d6 NN LWLWOT1OUTI— CLOSHLW ~J1OH—1JO1 OO 1> —~NJCO = OCOUT1O
(J®]
(e}
(@]
pS]
o
(]
(]
S

Average
oM 02
CHAPS

SIS

Average 355.9 0.1359
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Table D4 Water content of microemulsion 0.1031 M NaDEHP/isooctane at pH 7.4,
25°¢ after backward extraction

Cosurfactant WWA Sample . Water conter|\1}I
01 M 0.2 %6 (Srgg% 0.2319 22?12
TBP 152 %10 008 02394 23140

551
Avera%I 55290 22338
150m 40 144 444 - 0006 00178 01724
CHAPS 146 404.1 0006 00164 0159
145 0862 0006 00156  0.1509
145 4137 00006 00167 0.1616
Averaﬁ/? 412.1 0.1610
10m 0.2 143 2307 0003 00094 00915
CHAPS 145 2215 0003 00092 00888
145 2896 0004 00117 0113
146 630 0005 00147 Q1427
Averal(\;/le 2195 0.1090
50m 0.2 140 3200 0005 00136 01319
CHAPS 145 3103 0004 00125 0121
143 3286 0005 00131  0.1205
142 369 0004 0015 0121
Average 326.5 0.1252
100 m 02 144 3611 0005 00144 071400
CHAPS 149 2% () 00106 01023
143 2057 0004 00106 071023
145 034 0004 00122 01184
149 A22 0006 00142 01373
Avera%e/I 3055 0.1200
150 0.2 143 32860 0005 00131 01265
CHAPS 144 J05.5 0004 001 0.1184
143 2007 0004 00106 01023
140 37185 0005 00147 01426

Average 3196 0.1225
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APPENDIX E
Dynamic Light Scattering

Table EI Hydradynamic radius (Rh) of microemulsion 0.1 M NaDEHP/isooctane at
PH 7.4, 25°c and various NaCl and cosurfactants

NaCl ~ Cosurfectant ~ Size of microemulsion (nm) ~ %lnrange  Merit
(M)  Concentration  Zave  Poly ~ Mean
(nm) (nm)

01M 130 0713 183 89.4 193

02 TBP 48 0606 198 %31 168

23 082 189 9436 176

01M 108 0120 115 %.1 25.2

03 TBP 10 0194 121 %8 214

90 0198 109 %94 28.2

01M 23 0018 124 25 25.2

04 TBP 1220099 128 %.9 215

24 0037 127 %.0 28.2

40 - 11 1 e %.0 318

172 0188 189 9.6 329

40  BOmM 22 0567 292 %4 385

CHAPS 219 0560 288 %.3 39.2

02 10mM 03 015 04 910 225

CHAPS 04 0121 05 9.7 149

02  50mM 06 013 07 9.0 102

CHAPS 05 0186 05 9%0.7 103

02  100mM 04 024 05 9.2 209

CHAPS 03 0I5 04 88.8 161

02  150mM 04 0112 04 84.4 178

CHAPS 05 019 05 . 99 153
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Table E2 Hydradynamic radius (Rh) of microemulsion 0.1 M HDEHP/isooctane
after forward extraction

NaCl  Cosurfactant ~ Size of microemulsion (nm) ~ %lnrange Mt
(M) Concentration  Zave ~ Poly  Mean
(nm) (nm)
02 02M 80 1000 777 %.5 444
TBP 81 1000 779 9.2 44,0
40  150mM 12 0287 14 875 101
CHAPS 12 0343 14 %.8 112
0.2 10mM 03 018 03 848 174
CHAPS 04 0208 05 97.9 169
0.2 50 mM 1Y/ /08328 9 89.5 107
CHAPS 12 0264 14 8.4 41
02  10.0mM 1 030 13 56.5 48
CHAPS 14 029 17 4.8 8.7
02  150mM 13 030 15 94.3 105
CHAPS i — A — 932 115
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Table E3 Hydradynamic radius (Rh) of microemulsion 0.1 M HDEHP/isooctane
after backward extraction

NaCl ~ Cosurfactant ~ Size of microemulsion (nm) ~ %lnrange ~ Merit
(M) Concentration Zave  Poly  Mean
(nm) (nm)
0.2 02M 24 03% 28 84.1 109
TBP 21 0391 25 16.4 111
40  150mM 09 0192 10 9%.9 205
CHAPS 13 0209 15 .1 6.7
0.2 10mM 12030 15 89.4 108
CHAPS 03 0202 03 93.1 130
0.2 50 mM 12 0466 15 %.3 116
CHAPS 09 0412 11 87.6 94
02  100mM 1 0243 12 174 139
CHAPS 12 020 14 67.5 122
02  150mM (0 S 7. Pl 95.2 26.9
CHAPS . 063 I3 929 5.1
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