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o acrylamide  MERCK-Schucharlt Art. 800S30 Lot. 53090172
*  ammonium persulfate BIO-RAD CAS 7727-54-0 , catalog No. 161- 0700

« N,N,N,N’- tetramethyl ethylene diamine (TEMED) ~ BDH Prod 30385 9663260 k

AR grade

o« N,N"- methylene-bis-acrylamide  SIGMA lot 20H0403

° ) ‘)

o acetone  Mallincxrodt lot. 2440 KMHY AR grade

o ethanol  MERCK-Schucharlt

*  hydrochloric acid CARLO ERBA REGENTI code no.403872 cas no.7647-01-0
*  sodium hydroxide BDH Int +46 31 587000 UN1823 AR grack

o sodium acetate trihydrate ~ BDH Lot 151 TA 214704 AR grace

*  acetic acid MERCK-Schucharlt - Lot No. 120 k 16086463 AR grade

*  di-sodium hydrogen phosphate dodecahydrate FLUKA analysis no. 303445 1290

AR grade
* sodium dihydrogen phosphate monohydrate ~ MERCK-Schucharlt lot 003 A473646
AR grade

* (lycine  SIGMA Lot 50H0712 AR grack

* hutanl-20ol  BDH Product No. 27507 AR grace

o n-butyl acetate BDH lot. 1641530 L AR grade

* kappacarrageenan  SIGMA Lot. 16H0616

o sodium ginate  BDH ot 238 K17650319 Prod. 30105 AR grade

»  Carhopol 940 ( BF goodrich)

J Cyanoacrylate

o (elatine  BDH lot 217K177370
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nor*'
idl 21

(reflective index of light) ADAM HILGER
reflective index scale 1.3000-1.7000
DT-240P
DIGICON
OPIPHOT LABOPHOT EPISCOPIC FLUORESENCE

ATTACHMENT EF-D NIPPON KOGAKU KK

TIG
2G*15  0.7%38
(syringe) 10
dialysis tubing (cellulose membrane) ~ SIGMA lot 16 H1545
viscometer (Rotovisco) RV 20 HAIAKE  visosity 10- 2*106 cP
SD5 Stimulator Grass Instruments — Quincy MassU.S.A. Serial L 726P6
CHNS /0 analyser (PERKIN ELMER PE 2400 SERIES 2 :OPTION CHN)

voltmeter 3 YX-360TR  Sanwa

green 045!  Prep - Disc membrane filter catalogno. 343-0001 BIO-RAD
shimadzu recording spectrophotometer UV-240 (P/N 204 - 58000)

|aser pointer

mastersizer optical measurement unit

ammeter digital multimeter fi METEX model M 3650
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23
23.1
23.1.1 1.0MHCI
« HC 836 1000
23.1.2 |.OMNaOll
» NaOH 40 1000
23.13 10 M glycine
*  glycine 7507 1000
23.1.4 1.0 M sodium dihydrogen phosphate monohydrate
*  sodium dihydrogen phosphate monohydrate 13801
1000
23.1.5 1.0 M di-sodium hydrogen phosphate dodecahydrate
*  (i-Sodium hydrogen phosphate dodecahydrate 358.22
1000
23.1.6 1.0 M sodium acetate trihydrate
«  sodium acetate trihydrate 136.09
1000
23.1.7 1.0 M acetic acid
*  acetic acid 57.0
1000
100 X365 X molar / 37 X 1.1S ( 100 X Xmolality /3
X )
V—10X mM /Pd Vv acetic acid, m

molality , M P d
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2.3.2 cross - linked polyacrylamide gel

J stock 50% acrylamide solution 50 acrylamide
0.665 N, N’-methylene- bis - acryrmae ' 100
«  50% acrymide solution 102 30 4
N, N; N, N’- tetramethylethylenediaming(TEMED) 240 480 720 960
[ 100
polyacrymide  gel H 5105 2% (flask)
250
J (degass)
5
0
5

J ammonium persulfate 40 80 120 160

2.3.3
' 20 40 60 80
60 60 40 2
0% 40% 60%  80%
234 buffer solution - (pH)
(Dawson, 1986)
234.1 buffer solution - (pH) 2.5
« 10 Mglycine 2313 2 10M
HCI 2311 20.55

[ 10
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23.4.2 buffer solution - (pH)3.25

» 10 Mglycine 7 2313 25 10M
HCL 2311 3.5
100
2343 buffer solution - (pH) 4.25
* 10 M sodium acetate triliycrate © 2316 29.125
1.0M acetic acid 02317 10875
23.4.4 buffer solution - (pH) 5.5
* o 1.0M sodium acetate tnhydrate 2.3.16 80.75
10 M acetic acid 2317 1925
2345 buHer solution - (pH) 6.25
« 10 M di-sodium hydrogen phosphate dodecahydrate
2.3.15 205 10 M sodium-dihydrogen phosphate monohydrate
2314 195
2.3.5
235.1 polyacrylamide gel
J polyacrylamide 5% polymerize 2.3.2.4
05 40
butan-2-
ol polyacrylamide gel 1 polyacrylamide gel
J polyacrylamide gel 24

acrylamide 1 N, N’-methylene - bis - acrymice
ammonium persulfate N, N, N; N’ - tetramethylethylenediamine (TEMED)
235.2 polyacrylamide gel
J polyacrylamice 5 10,
20% polymerize 232 20 n-butyl
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acetate n-butyl acetate {1
200 C magnetic stir bar 300, 600, 900 1200
rpm polyacrylamide gel 250
aluminium foil 1300 Ib/in2 %0kg
Jcm?2 polyacrylamide gel { 5% polyacrylamide gel
40 10%
polyacrylamicle gel Rl
15% polyacrylamide gel 20
{{ 2% polyacrylamide el
15
J polyacrylamide gel (separatory
funnel) polyacrylamicle gel D
n-butyl acetate n-butyl acetate polyacrylamide gel
{ separatory funnel polyacrylamice el
3 polyacrylamide gel
24 polyacrylamice gel
] polyacrylamide gel 5105 2%
1200 rpm J mastersizer optical measurement unit
235.3 polyacrylamide ,cross-linked
J stock 50% acrylamide  solution 50 acrylamice
' 100 100
o 50% acrymide solution 210 20 N, N, N,
N’- tetramethylethylenediamine (TEMED) 24 120 240
100 polyacrymide gl
{ 15 10% (flask) 250
J { 2322 (degass)

1 b 5



5
J ammonium persulfate 8 40 S0
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2354 1.5% Carbopol 940 gel
] Carbopol 15 0.01 M phosphate buffer
Carbopol gel
34
] - 50 %
1.0 Carhopol
2355 15 % kappa-carrageenan
«  kappa- carrageenan 1.5
magnetic bar
J (nétri - dlish;e 40 kappa-
carrageenan 0.5 20
*  kappa-carrageenan 1
' kappa-carrageenan
235.6 15 % sodium alginate  gelatin
J sodium alginate gelatin - 15 100
magnetic bar
J (etri - dish) 40 sodium
alginate  gelatin 05
J sodium alginate  gelatine
23.5.7 - butyl acetate - /
] - butyl acetate 001020 30 4 5 60 70 8 %
100 100 0 80 70 60 50 40 30 2 10 0

n-butyl acetate -
0 10 20 30 40 50 60 70 80 90 100%
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2.3.6
o 15% celatine  15% kappa - carrageenan  15% sodium alginate  15%
Carbopol gel ~ 5.0% polyacrylamide gel (A)
400 - 700 1 skimadzu recording spectrophotometer UV-240
(PIN 204 - 58000)

2.3.7
. - butyl acetate - 2 2357
visvcometer NV 4 1
2.3.8 acrylic acid residue
2381 acrylic acid residue polyacrylamide gel  cross -
linked
] polyacrylamide gel 2.35.1 polyacrylamide gel.

2352 polyacrylamide gel cross-linked 2353
0.4 % (volume)  N,N,N, N’- tetramethylethylenediaming (TEMED)
acrylamide residue acrylic acid residue (-CONH2-> -COQH"->
CO0)  acrylic acid residue % CHNS/0
analyser
2J.8.2 acrylic acid residue 1 cross - linked

o polyacrylamide gel 1 cross - linked 2.35.3 A dialysis
tubing 0.4%TEMED
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2.3.9
(dielectric constant)
239.1 polyacrylamide el
(dielectric constant)
J polyacrylamide gel I acrylic
acid resicue N 2381 2
20% 40% 60% 80%100% 1
J [ vernier caliper ,
polyacrylamide gel
J (swellingratio) ~ polyacrylamide gl
(swelling ratio)  polyacrylamide gl
, = Ly
/ A
X ’_/\
X y 10
= 11
« *
43C(dr 12
4/37C(d" w2
= Muiu
239.2 »  polyacrylamide gel
(dielectric constant)
o« polyacrylamide gel 2351 2

I acrylic acid residue N, N, N, N-
tetramethylethylenediaming (TEMED) 0. 45 Jim prep-disc

membrane filter polyacrylamide gel 1 5
polyacrylamide el
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J 0.45 IQprep-disc membrane filter
20% 40% 60% 80%  100%
J polyacrylamide  gel
A polyacrylamice gel 12345 10
23.93 kappa - carrageenan

(dielectric constant)
. Kappa - carrageenan 2355
| :
20% 40% 60% 8%  100% 1
J ; vernier caliper
1 Kappa - carrageenan
23.9.4 polyacrylamide gel 1 cross - linked
(dielectric constant)

*  polyacrylamide gel cross - linked  0.4%TEMED
2382 15% Carbopol 940 gel 2.354

05 10 dialysis

tubing - 2% 40% 60% 80%  100%
4
2.3.10
I
23.10.1 polyacrylamide gel

J polyacrylamide gel acrylic acid

residue 2.3, 2

225 325 425 525 625 1



polyacrylamide gel
2.3.10.2

*  polyacrylamide gel

30

vernier caliper
" 1(  polyacrylamide gel

2.3.51 24

I acrylic acid residue N, N, N, N’-
tetramethylethylenediamine (TEMED) 0. 45 m prep-disc
membrane filter polyacrylamide gel 5

polyacrylamide gel

J 0.45 jam prep-disc membrane Glter ]
! - 122535 425 525 6.25 1

J polyacrylamide el
polyacrylamide gel

23103 |
' kappa - carrageenan
1
225 325 425 525 625

23.10.4

*  polyacrylamide gel 10
2.36.2 15% Carbopol 940 gel
05 10

tubmy
1

12345 10
kappa - carrageenan

2.355

vernier caliper
kappa - carrageenan
polyacrylamide gel 1 cross - linked

- linked
2354

0.4%TEMED

dialysis

225 325 425 525  6.25
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2.3.11 (current)
] polyacrylamide  gel 3
50%
electrode polyacrylamide gel 05
. * (ammeter)
510 5L 2 Dol
(P = (S
(V) * (1)
0 hish t
Vi msAt /t
At vit /me
(specific heat capacity) =4.18*103 Jig . K ( 2535)
m = UrTi
(P) watt (J.5)
(V) volt
(I ampre
t ()
At
2.3.12
23.12.1 1 (DC)
* polyacrylamide gel 0.55
15 Kappa - carrageenan 0.5
15 2

50%
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. OC) 5052 5 wis

50 % - 1234 5
23122 (AC)
J polyacrylamide el 0.85
15 kappa - carrageenan 05
15 2
50%
J (AC ) 25 volts  frequency 10 pluses/ second
delay 0.5 millisecond 50 % - 5
2.3.13 ? 7 (DC)
23.13.1
(DC)
J polyacrylamide gel 0.5
30 kappa - carrageenan 05
30
polyacrylamice el kappa-carrageenan

cyanoacrylate 50%

o (electrode ‘

polyacrylamide gel kappa - carraggeenan 05 10
(1.5 ) polyacrylamide gel kappa
- Carraggeenan
. 50520 2wl

polyacrylamide gel kappa - carrageenan



thrito m AW'let( mfitrin

['0.i cm.
+1 T-
() ()
§ ! ] polyacrylamide el
carrageenan ! 3 50%
daf) no() 01
: no0 0! o0
23.13.2 polyacrylamice gel
(AC)
J polyacrylamide  gel 0.85
30 kappa - carrageenan
30

J polyacrylamide  gel

carrageenan £ cyanoacrylate
50%
o ¢lectrode
polyacrylamide gel kappa - carraggeenan 05 10
(L5 ) | polyacrylamide gel

carraggeenan

J 25 volts  frequency 10 pluses / second
millisecond 50 %

33

kappa -

05

kappa-

kappa-

delay 05



23.133 na
° (bC)
J polyacrylamide el 0.85
30 kappa - carrageenan 0.5
30
polyacrylamide gel Kappa- carrageenan
cyanoacrylate 50%
o 3 electrode
polyacrylamide gel kappa - carraggeenan 05
(L5 ) polyacrylamide gel kappa -
carraggeenan
J 51052 25wl
polyacrylamide gel kappa - carrageenan
23.13.4
J polyacrylamide gel 0.85
110 kappa - carrageenan 0.5
i}
2 polyacrymide gl kappa - carrageenan
cyanoacrylate 50%
J electrodelf 2
1 10
2 10
J 25 volts 5

polyacrylamide gel

34

kappa - carrageenan



() ()
9 polyacrylamide gel
carrageenan 1 50%
() ()
2.3.14
23.14.1
. |aser pointer
23.14.2
polyacrylamide gel polyacrylamide el
J laser - pointer
polyacrylamide gel polyacrylamide gel $ 23131

35

kappa -



23.143
polyacrylamide gel

J laser  pointer
polyacrylamicle gel polyacrylamide gel 2.3.133
23.14.4
[ polyacrylamide gel
J laser pointer 1 )
polyacrylamicle gel polyacrylamide gel 2.3.134
23.15 polyacrylamide gel
«
J polyacrylamide gel ) 2351
R 3
J polyacrylamide gel cyanoacrylate
3
polyacrylamide  gel
J 0 %
polyacrylamide el polyacrylamide gel

polyacrylamide gel

’ SD 5 stimulatar Gross  Instruments

25 volt 3

» laser pointer
J I

36

15



2-3.14

J polyacrylamide  gel
5.0
polyacrylamice gel cyanoacrylate
J electrode
polyacrylamice el
polyacrylamicle gel
J 175 270 5.26 lvicm

J laser - pointer

(25

0.85

37



0 !

n !
I '1.0- 2*106cP

mastersizer optical measurement unit
|

viscometer (Rotovisco) | RV20 ! HAAKE

visosity

38
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11 12 SD5 Stimulator Grass Instruments Quincy Mass USA. Serial L
126P6

13 CHNS / o analyser (PERKIN ELMER PE 2400 SERIES 2
OPTIO CHNS ) la
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