99

MANUIN N

e 1 dninsazaedrrenBnoshasiiddai lalrm et
20-27 um reusindalneAainsidadoelarth Tuszaiziassine] iy

AN 2 ﬁ'mﬁfﬂLm:Fhmﬁ'mmﬂ'ﬁmmﬁwmu.niuﬂa'u’lﬂﬁu-‘lﬂ'fmmuﬁf)ﬂﬂ"Nm'mum
20-27 um uishidelntiaieindadan e Tuszaznasineg i

e 3 thwnussAnedmanBinnshususfdlaiu lalrmuiethsnaumun
20-27 pm flaushidelneaudreufsefiaueanted Tuszaiztiannsing i

NS4 4 ﬁmﬁ’nuﬁzﬁhmﬁﬂﬂmﬁmmﬁwmudu’ﬂﬁu"lﬂﬁu-'lﬂ'l‘m'muﬁmsmm'mv:m
2027 pm wisigalat Feudanufaafitueantlad Tuszaziasineg i

#1579 5 ﬁwﬁnua:ﬂ"]mﬁmmﬂ“mﬁm&qmﬂﬂﬂmusiuﬁﬁ'u’lﬂﬁu—'lﬂ‘fmmuﬁqashqmm
U1 20-27 pm fiaushidelneiaitesin@adaglerh Turzaznasing i

AN 6 ﬁﬂuﬂ'nLm:ﬂ’ﬂmﬁﬂmﬂqaﬁmmﬁ'\mﬂmmuciuﬁﬁ'u’lﬁfflu-'lﬂ'[m-n'mﬁ'fmifmm'm
w1 20-27 pm wisiidalaeAitshidedae o Turzazasingeg iy

BTN 7 ﬁﬂuﬁﬂuﬁ:ﬂ"lLﬂ“ﬁ'ﬂ'ﬂa\uﬁ‘mmﬁ'\mﬂfjﬂmusiuﬁﬁu'lﬂﬁu-’lﬂfmmuﬁ'fsmj'Nm’m
W11 20-27 pm rieusivdalneiBeudon ufaeRiaueantod Turzazinawine fu

AN974 8 ﬁﬁuﬁnLm:ﬂ"lmﬁ'mmlﬁmmﬁqmﬂﬁmmuciuﬂﬁu'lﬂﬁu—”l.ﬂim'mﬁqmiwﬂmu
1 20-27 pm wdsshidalneiSenidan ufatefisaane Tuszazioasingg i

e 9 nanifiszverimauduialpdu-lalnaunnnamn 20-27 pm fAUIAZUAY
shidalaeaisindedanladh TaedaBunafnmn figrumgil 35 +1°C
AT 55-60%

e 10 nnai sz meruhfddlaiulalnruaaamn 20-27 um raukAaTUA
shidelnsiteudoaufaituaents Tnedidunafinn fn fgnamnii

35 +1°C ﬂ‘]'lN‘]IuiﬁJWV!ﬁ 55-60%



100

¥ ar ¥ 4 ¥ ] o - o 1
AT919 1 UinazATaa el IUNYaY u,uuﬁauhmu—hfmmummmqm'mvrm

o X o amd & v .
20-27 pm rieusivaalaedatisinTediniad Tursuznsnsn fu

I8N

(s)

wwinteausuRay

Fanginedi 1 (@)

AT 1

Al 2

-
maa

wC

(%)

TMINT e LEUARN

FBtindi 2 o))

AT 1

AT 2

P
nael

wC

(%)

UMINTBILILAAN

Fantine 3 @

=
AT 1

AR 2

P
(ha iRy

WC

(%)

0.1176

0.1158

0.1167

0.1197

0.1203

0.1200

0.1455

0.1460

0.1458

20

0.2165

0.2150

0.2158

45.9

0.2197

0.2310

0.2254

46.7

0.2958

0.2965

0.2962

50.8

40

0.2158

0.2172

0.2165

46.1

0.2266

0.2328

0.2297

478

0.3062

0.3068

0.3065

524

60

0.2250

0.2264

0.2257

48.3

0.2358

0.2453

0.2406

50.1

0.3081

0.3074

0.3078

52.6

90

0.2263

0.2280

0.2272

48.6

0.2360

0.2352

0.2356

49.1

0.3124

0.3159

0.3142

53.6

120

0.2248

0.2275

0.2262

48.4

0.2412

0.2435

0.2424

50.5

0.3145

0.3146

0.3146

53.6

240

0.2270

0.2264

0.2267

48.5

0.2429

0.2400

0.2415

50.3

0.3140

0.3141

0.3141

53.6

360

0.2285

0.2282

0.2284

48.9

0.2454

0.2472

0.2463

513

0.3182

0.3168

0.3175

54.1

480

0.2251

0.2274

0.2263

484

0.2452

0.2465

0.2459

51.2

0.3180

0.3176

0.3178

54.1

600

0.2260

0.2285

0.2273

48.6

0.2448

0.2412

0.2430

50.6

0.3181

0.3170

0.3176

b4

720

0.2283

0.2267

0.2275

48.7

0.2437

0.2401

0.2419

50.4

0.3174

0.3174

0.3174

b4.1

840

0.2271

0.2283

0.2277

48.7

0.2412

0.2431

0.2422

50.4

0.3170

0.3182

0.3176

541

960

0.2248

0.2265

0.2257

48.3

0.2434

0.2400

0.2417

50.4

0.3143

0.3172

0.3158

53.8

1080

0.2254

0.2259

0.2257

48.3

0.2478

0.2435

0.2457

5.2

0.3161

0.3141

0.3151

53.7

1200

0.2280

0.2248

0.2264

48.5

0.2476

0.2453

0.2465

51.3

0.3163

0.3148

0.3156

53.8




1

01

,0’ L% 1 4 K [ [ = as ]
BINS 2 Uun Ll.ﬁ:ﬂ'll,ﬂﬁﬂ“llﬂﬂ'lﬁ‘u’]mu’]ﬂﬂ\iLLNuﬁﬂNulﬂﬁlu-'lﬂTﬂ‘muWJﬂ‘F.I'Nﬂ'l’]NWLS'\

ar 4 .¥ ot 1 .31’ @ ¥ ] o
20-27 um vdsinTelnedtihaindadonlodr Turzaznansiag i

1381

nutinuedueLAdy

giaaeineg 1 (g)

wC

TIINUIBIUEUAAN

Frntnad 2 (g)

(s)

AT 1

AT 2

e

(%)

AY 1

AT 2

nRe

wC

(%)

nwminueausiuida

Fetihal 3{q)

> =
AT 1

AX 2

-
MRt

wC

(%)

0.1082

0.1108

0.1085

0.1486

0.1480

0.1483

0.1491

0.1478

0.1485

20

0.1578

0.1697

0.1638

3341

0.2280

0.2315

0.2298

35.5

0.2316

0.2293

0.2305

35.8

40

0.1620

0.1664

0.1642

33.3

0.2285

0.2322

0.2304

35.6

0.2340

0.2387

0.2364

37.2

60

0.1628

0.1687

0.1658

33.9

0.2298

0.2331

0.2315

359

0.2337

0.2390

0.2364

37.2

90

0.1593

0.1690

0.1642

333

0.2310

0.2366

0.2338

36.6

0.2339

0.2402

0.2371

374

120

0.1658

0.1653

0.1656

33.9

0.2208

0.2358

0.2328

36.3

0.2328

0.2395

0.2362

37.1

240

0.1594

0.1688

0.1641

33.3

0.2284

0.2363

0.2324

36.2.

0.2344

0.2388

0.2366

-37.2

360

0.1635

0.1681

0.1658

34.0

0.2300

0.2380

0.2340

36.6

0.2335

0.2390

0.2363

371

480

0.1643

0.1663

0.1653

33.8

0.2312

0.2352

0.2332

36.4

0.2361

0.2370

0.2366

37.2

600

0.1608

0.1682

0.1645

334

0.2305

0.2345

0.2325

36.2

0.2342

0.2389

0.2366

37.2

720

0.1624

0.1674

0.1649

336

0.2295

0.2370

0.2333

36.4

0.2348

0.2368

0.2358

37.0

840

0.1628

0.1670

0.1649

336

0.2310

0.2344

0.2327

36.3

0.2349

0.2383

0.2366

37.2

960

0.1644

0.1668

0.1656

33.9

0.2284

0.2365

0.2325

36.2

0.2350

0.2366

0.2358

37.0

1080

01635

0.1659

0.1647

33.5

0.2295

0.2359

0.2327

36.3

0.2347

0.2391

0.2369

37.3

1200

0.1620

0.1657

0.1639

33.2

0.2310

0.2344

0.2327

36.3

0.2365

0.2372

0.2369

37.3




102

’0’ o » 4 g ] [ - s []
A5 3 nninuszAadsassdiunanihseeduidyladiu-lalsaudietaniuvun

20-27 um fiousindelneiseudanufmefinuaenled Turzazioasine i

LR

(s)

wtinyaguruidy

siaaeined 1 ()

WC

intinaesueiiidau

(9)

AT 1|afaf 2| WA

(%)

T

=
FRAE

wC

(%)

UuninuaueiAay

Fatinail 3(g)

AK 1

AT 2

-
mael

WC

(%)

0.1142}10.1135]0.1139

0.1559

0.1555

0.1512

0.1534

20

0.184610.1842(0.1844

38.2

0.2634

40.8

0.2731

0.2745

0.2738

44.0

40

0.1880(0.1860(0.1870

39.1

0.2661

414

0.2760

0.2758

0.2759

444

60

0.1964[0.1896{0.1930

410

0.2699

422

0.2752

0.2743

0.2748

442

90

0.1993|0.1986{0.1990

427

0.2687

42.0

0.2780

0.2785

0.2783

44.9

120

0.1984|0.1974{0.1979

424

0.2677

41.8

0.2774

0.2783

0.2779

44.8

240

0.1971|0.1951{0.1961

41.9

0.2664

4115

0.2776

0.2780

02778

44.8

360

0.196710.1984|0.1976

42.3

0.2730

0.2690

42.0

0.2772

0.2778

0.2775

44.7

480

0.1948(0.1960]0.1954

417

0.2710

0.2676

41.7

0.2768

0.2785

0.2777

44.8

600

0.198 [0.1966)0.1973

423

.2715

0.2684

41.9

0.2787

0.2770

0.2779

448

720

0.197610.1952(0.1964

420

0.2695

0.2691

42.1

0.2768

0.2784

0.2776

447

840

0.1982]0.1968{0.1975

42.3

0.2694

0.2686

42.0

0.2745

0.2776

0.2761

444

960

0.19930.197210.1983

42.5

0.2697

0.2686

42.0

0.2758

0.2786

0.2772

447

1080

0.198410.1978;0.1981

42.5

0.2702

0.2691

421

0.2734

0.2780

0.2757

44.4

1200

0.197410.1985(0.1980

42.5

0.2713

0.2679

418

0.2775

0.2772

02774

447




103

!.l L i 4 ‘ﬂ’ 1] & - Or L]
A9 4 umiunuazAess1edLiNIninges llNuWﬂN‘Iﬂﬂi&-‘lﬂtﬁl‘ﬁ”lumq‘BEI’Nﬂ"J’]N'VIu']

20-27 pm wissivTelntAtaLdan s efduaented Tuszazinafineg i

VIR

{s)

winaeuslidy

0t 1 (g)

b

AT 2

al
MRaE

WC

(%)

MINaa LAY

Fhetnedi 2 (g)

AT 1

AT 2

-
IDaE

wC

(%)

UMNID LR

Faeinad 3 (g)

AT 1

ASN 2

of
MRE

WwC

(%)

0.1204

0.1228

0.1435

0.1428

0.1432

0.1614

0.1630

0.1622

20

0.2185

0.2164

43.2

0.2474

0.2448

0.2461

41.8

0.2998

0.3098

0.3048

46.8

40

0.2181

0.2179

43.6

0.2565

0.2528

0.2547

43.8

0.3154

0.3112

0.3133

48.2

60

0.2231

0.2215

446

0.2570

0.2554

0.2562

441

0.3124

0.3146

0.3135

48.3

90

0.2218

0.2223

447

0.2584

0.2588

0.2586

446

0.3166

0.3151

0.3159

48.6

120

0.2197

0.2211

445

0.2579

0.2576

0.2578

444

0.3142

0.3168

0.3155

48.6

240

0.2210

0.2225

448

0.2580

0.2555

0.2568

442

0.3128

0.3176

0.3152

48.5

360

02212

0.2231

45.0

0.2576

0.2583

0.2580

44.5

0.3106

0.3178

0.3142

484

480

0.2234

0.2242

452

0.2551

0.2560

0.2556

44.0

0.3120

0.3162

0.3141

48.4

600

0.2228

0.2233

45.0

0.2574

0.2569

0.2572

443

0.3137

0.3170

0.3154

48.6

720

0.2238

0.2225

44.8

0.2563

0.2548

0.2556

44.0

0.3140

0.3175

0.3158

48.6

840

0.2248

0.2225

448

0.2576

0.2564

0.2570

443

0.3140

0.3154

0.3147

48.5

960

0.2175

0.2211

44.5

0.2565

0.2553

0.2559

440

0.3138

0.3155

0.3147

48.5

1080

0.2247

0.2225

44.8

0.2550

0.2561

0.2556

44.0

0.3135

0.3159

0.3147

485

1200

0.2219

0.2240

452

0.2585

0.2553

0.2569

443

0.3124

0.3162

0.3143

48.4




104

60l 6'8 | 0091’0 | s09L'0 | s6SL0 19 oe | eezi0 | ovzi'o | 6220 | g2 Ll 0BLL'O | ¥BLL'C | G110 | ozl
0'ZL 6'8 10010 | €09L'0 | 86510 1’9 0€ | 9€ZL'0 | 9¥2L 0 | 62210 | 9C Ll 08LL'0 | $8LL0 | SZ11'0 | soL
zil 0'6 | €091°0 | S09L'0 | cogLto | Z9 L'e | BEZL'O | L¥2LO | 622L0 | 9% L'l 08LL'D | S8LL'O | S2LL0 | 0B
6'9L g'8 | 00910 | LO9LO | 86GL0 | €9 i'e | eegi’0 | ero | ocTi0 | vE o'l BZLL'C | S8LL'O | €2L10 | S2
v'LL 1'6 | so9L'0 | ¥O9L'0 | S09L0 | €9 L'e | 8€2L0 | Z¥2L0 | 0gglo | 92 L'L 08LL0 | 8LL0 | SZLLO | 09
Vil 1’6 | ¥09L°0 | 0LOL'D | 865L0 | 99 €E W20 | 28210 | 62210 | S L'} 08LLO | ¥8LL'O | SZLLO | 0%
z'8l 96 | Z19L0 { €191 | LLOLC | 02 9E | ev2L0 | $52L0 | LegL0 | 8% Al 18LL'0 | SBLL'O | ZZLLO | OF
z'ee 9Lk | 0s9L0 | ssoL0 | sver0 | L2 B'E | 8k2L0 | 1920 | ve2L0 | 82 z'l 18LL'0 | 8110 | szito | oe
Gz bl ) $021°0 | 869L'0 | 80LL0 | €8 L'y 1GZ1'0 | »921°0 | 88210 | 2'¢ ' 98110 | €6LL'0 | 82LL0 | s2
z'i8 g6l | LI8L'D | O1BLO | Z18L0 | OOl 06 | €9210 | 2ieLo | sszro | ve 1 P8LL'O | 0BLL'D | 82110 | O
8'1¥ 1'6Z | 9velL'0 | tPEL'D | 8¥ELD | O'CL v'Z | 9621’0 | GLELO | 22b0 | Zv 8l B8LL'O | 26LLD | ¥8LLO | S)
8'€9 v'ee | 0612’0 | 95120 | €2220 | 9€¢ 99l | 6evL'0 | ¥BPL'O | ¥BELD | 9¥L 9 | vreL0o | 90zLo | 1szro | oL
z'o8 02y | sis2'0 | 8v20 | 2sszo | vig €82 | 6/91°0 | 9010 | €910 | L'SZ 90 | 90€iL'0 | BOEL'O | 2OELD | S
001 #'2S | 990€'0 | 09020 | Z0e0 | OOL v'ey | €620 | 2/e2'0 | viET0 | 00l Z'ev | BLOZ'O | 80020 | 92020 | ©
(%) (%) RS | 2 Abgw | L Wbty {%) (%) PR | ZUNY | | Unew (%) (%) i S A s
Yy OM (6) upmnt UM IM (6) upLz am OM (6) untLy (i)
| UMLBRLYMMN LB

£ USLEBLgANM.

2 UPLRBLIgHAIM

LIE]RLYBEILISPIOLA
FELLE S G

nu LiLeLet1zRaEmNy

Y BRI EnaY wri /2-02 LMARLLYELRRLYNLEIL] ¥]-TUgW] B MANT MERREMILHIBLNEINBRRYBILYZSNUILALTL G PLELI
L 4 3




105

60l 89 | £661°0 | €65L°0 | e65L0 | zZob Ov | W0 | SkLLo | 9gLl0 | v L'l 60SL°0 | SLSL'0 | £0S5L'0 | 02t
99l L9 | 2zesl'o | €650 | 06510 | ZOL 0¥ WL | SPLLO | 98LLD | 9% gl 0LSL°0 | Sisio | sosko | sou
69l 89 | €65L'0 | €65L°0 | €65L°0 | €0L oy WLL'0 | 9PLL'O | 9ELLO | ¥ UL 60SL0 { SLSL'0 | £0SL'D | 06
9'9) L9 | Z661°0 | €65L°0 | 0OsSL'0 | oOL 6'€ | OvLi'0 | SPLL0 | vEilD | vy 'L 60SL'0 | SL5L'0 | eosto | sz
i 0L | /6610 | 96940 | B6SL'O | LOL 6'€ | OvLL'O | SPLL'O | SELL'D | 8F 6'1l ZLSL'0 | vLGL0 | 60SLD | 09
0'Lb 89 | ¥65L°0 | s65L'0 | €6sL0 | voL Vv | eviio | vhLLo | BELLD | € 0¢ | ¥LSL'O | ¥251L0 | vOSLO | 0%
vil 0L | /8SL'O | 96SL'0 | 86GL0 | Z'LL vy | spiio | zsivo | sero | g9 L'Z | SISL'0 | L2510 | BOSLO | ap
0’8l Ay LOZL'O | LO9L'D | LO9LO | LLL €% | SvLL'0 | OSLLO | 6ELLO | 8'S €2 | 8510 | 22510 | €510 | o¢
96l 6. Z19L'0 | 909L0 | 81910 90l v eFLL'O | BbLL'O | 9ELLD 1’0 97 £2GL'0 | 22510 | gesi0 | ¢z
Al ¥ 68 | vzol'o | 9zaLo | tzeio | 9L G¥ | pLLD | 25LLD | vk | 29 9'C | €25L°0 | ¥25L0 | 2S00 | o2
Lz VL | L2910 | 98910 | 95910 | 'zl 6F | 25110 | ZSLL'0 | ZSLL'e 1’8 Z’e | 2esi'0 | 62510 | ¥ESL'D | SI
by g'2L | 908L'Q | 6¥8L'O | 29210 | 9€L €6 | L5110 | 1810 | ZSLLo | L0l OF | ¥¥SL°0 | ZSSL'0 | 98510 | 0L
g'el Z'6Z | 96020 | S9LZ0 | £2020 | S'lE €ch | evZl'0 | €810 | SLELO | 6Z€ g'vi | oviL'0 | 95210 | ¥ELL0 | S
00l Zoy | s8ve0 | 68¥2'0 | 18vz0 | OOL L'6E | 8621°0 | 62810 | 99240 | o©OL 0'6E | €E¥Z0 | 96bZ0 | OEvZD | O
(%) (%) BSB) | Z Wby | | Uney (%) (%) BYB1 | Ziby | | ot (%) (%) REBY | TN | ) Ungw
UM oM (6) upLpt oM oM (B) upiny UM OM (6) uptLn (uiw)
LBl

£ UhLBBLgIIN

2 UPLBBLHL

L UpLBaLgI

LB RLYBEILISMIOLIRY
T

X e

nu LousLsLizRaen)

BLILISNSK W /2-0Z LAKMLLYLLRELIHLEE] ] -HigY] EMIMIbERIEEMILTITELIEE PREREBERILLYZBIUIMLIL O BLELY
sﬂ 1 Pl ' Fa) = o o t T \Qﬂ _v ) B \nm




106

z'8 L€ | €650 | 26510 | £6SLD | 6 IV | spL0 | sstLo | sskio | €S T | ¥91L1°0 | S9LL0 | E9LL0 | 02L
z8 L€ | e65L0 | 06510 | seSsL0 | o¢ €l lS¥L'0 | 0S¥L'0 | 2P0 | 0§ b2 | €9LL'0 | 09LL'0 | S9LL'D | SOl
) €€ | 98510 | 08SL'O | 26510 | 82 L | 0SkL'Q | ShvLO | Sspio | oS L'Z | €91L°0 | BSLL'D | 99Li0 | OB
1’6 vy | e6sio | oosro | essio 'y 81 | 85kL0 | ¥SvL0 | ZoKL0 | €9 L2 | 69110 | geito | €210 | sz
9'8 6'¢ | 965L°0 | ¥8SL'0 | 26510 | &F L'e | espl0 | 2o¥L0 | eovio | 69 6 | 2o | 2o | zziio ) oo
£'6 A k09’0 | 00910 | tooL0 | ¥ g'L | 8SPL°0 | 09vL0 | JSHLO | b2 b'e | SZLLO | 9110 | vALLO | oS
S'6 e¥ | eogto | zogto | cooro | €5 €z | 99vL0 | 99vi'o | govio | 22 be | ¥2LL0 ) w0 | viLLo | oob
0Ll 6% | #1910 | pLOL'O [ €L9LO | 9 8¢ | €¢L0 | 99vL'0 | OBVLO | €8 Se | 08LL0 | O8LLO | B2LLQ | og
9l V'S L1310 | 619L°Q | SL9L°0 08 Gt pBPL0 | €8VL'D | ¥BYLD g6 L'y IBLL'O | 28110 | Z8LLtD | &2
£l 9 | 8€0L°0 | 9591°0 | ZZaLa | €L 6% | 20540 | 2150 | Losto | 96 0% | 98LL°0 | €8LLD | B8LLD | OZ
622 20l | 80210 | GELL°0 | €89L0 | e0z L'6 | SJGL'O | €8SL°0 | L9510 | @)l 0's | 86LL'O | Z6LL'0 | BBLL'D | SI
8'6€ g2k | 29810 | 216L0 | ZEsLo | 99e 6'SL | vOLL'O | ¥69L0 | ELLLO | SGE 80k | 9zct0 | 082L0 | tzzto | o1
7’89 9'0E | 60220 | 2bee0 | 94020 | t'¥9 1’82 | Z66L°0 | 88610 | S66L0 | €95 8'€C | ¥BYL'0 | 6FL'0 | OBPLO | S
0oL 8y | 6./2'0 | 08220 | 22220 | OOL 9'ey | O¥SZ'0 | L¥SZ'0 | Beszo | oat €Zh | 2/6L°0 | 5610 | 696L0 | O
(%) (%) RSB | ZUNEW | | UngY (%) (%) Agw | Zuey | L Uned {%) {%) RS | Zuntw | | Uokw
HM oM (6) upaLnt UM oM (6) upLL M oM (B) upLn (uiw)
€ UrLRBLIREM 2 UbLRRLYHN b UbLEELMM LEoT

ny LivLstiznzen), weiuee

MSUBIBLNRLYNEELRLIBLIL B wil /Z-0Z LAARLLYDLBRLMTLEIS] ] -PUg o] RBMHIHT PELEENILIITULNE INBRRBBILUZBTIUNMLI /L LELY
+ ) 3




107

zzl z'9 L2LL'o | Lero | ozzro | o9 gz | v09L'0 | 0910 | g09L'0 | 08 v | zszvo | 8210 | 082l 0 | oz1
zel z'9 b2ZL'0 | 12210 | ozzLo | 09 827 | v09L'0 | so9L'0 | cooLo | 06 gy | 28240 | €82L°0 | 0820 | SOL
4! z'9 b2L1°0 ] 12210 | ozro | 09 82 | ¥091°0 | S09L0 | €000 | 06 ¥ | 28elo | €821'0 | 082L0 | o6
€zl z'9 leLLo | tesvo | vezvo | o9 8Z | p09L'0 | sogL0 | €0aL0 | 26 Zv | eszLo | 9821’0 | 0BTLO | G2
£l 29 | zesrvo | szzb'o | skzto | o9 82 | ¥09L0 | s09L0 | €090 | 98 vy | S821'0 | $82L0 | sezo | 09
621 §9 | Zesto | s2it'o | szi0 | §9 8z | v09L'0 | sosL0 | oo | 96 vy | S8zZL'0 | /82i0 | eszLo | 05
0'€l 99 | seil0 | eeLv0 | zEil0 | 9 62 | 90910 | 909t0 | gogLo | o6 vy | seero | eszi'0 | oszio | o
ad €L | zvivo | 65210 | vezLo | 69 0e | 20910 | so910 | 60SLD | LOL v | 88zL'0 | 96210 | 0820 | Of
')l 6'9 | 22210 | ¥OBLO | 66210 | P2 Z’e | 01910 | elo1o | 2ot | Ll 1's | ge2Lo | oosto | e82LO | Se
€T €Ll | 02810 | s9810 | 2210 | LEL I's | €s910 | G910 | 09O | O'LL 1's | veecL'0 { 66210 | 68210 | O2
9'Le ool | Zzslo | 99610 | es8lL'0 | egg PLL | 682100 | 89200 | 0S40 | vSL V2 | ezero | veeLo | Leelo | St
z'05 g'sz | s9iz0 | @ezo | sieo | ov €0z | Z961°0 | 92610 | 28640 | '8 €€l | Zlbi'0 | SOvLD | sevio | OL
g2l v'6E | 99920 | 86920 | leoeo | 9L Lze | s1ez0 | sszzo | szez0 | g9 v'6C | BELLO | LELLO | b210 | S
001 105 | elee0 | 12280 | 89ZER | o0b zey | vbizo | eesz0 | oszzo | ool g'oF | /8220 | e6220 | o8zz0 | ©
(%) (%) ESY | ZUbky | | bty (%) (%) REB1 | Tuecy | | oty (%) (%) _.uwg Uil | | uney
UM oM (5) U UM OM (6) upaLn HM oM (6) UL (unw)
€ UbLRBLSTIIN T weLpeLgntm b deLRBLgRIM LBt

Hy Livguseiznzen, wjuee

neuei &%ﬁﬁoﬁﬂ@mwaﬁwmwdrﬁv\%ww wn sz2-02 rﬁSRrvar_w@Sm?rFEwEﬁ-ﬁm@f&wﬁﬁﬁj v@F__w@vErm@arz,MAv@F_wmgrtnajc\ﬂﬁrﬂ. 8 bLELY
L i 1




108

1G/8°¢ | G60L'E | 06ve’€ | 06Sv'E | LOOE'E | €209°C | OBSY'E | ZG/Z8'E | O0BO'V | 29L9€ | 20EL'y | GSIBE oL
€1eG’¢ | Ge6/L'¢ | LE66'C | €0BL'E | CELB'C | LOSL'E | €0BL'E | 866VE | C0L9'C | VESZ'E | LI6LE | veBSE 6
0LOEC | LELV'C | C¥l9C | 9GL6'C | 8PYO'C | CEOB'G | 9SL6'C | €8CC't | ¥¥OZ'E | €068'2 | ¥ZSE'€ | 800Z¢E 8
Z120°¢ | 8/SL°C | 809e'C | /8iG°C | LLLEC | L0SP'E | /BJSZ | €02BC | 9ES8Z | S925'¢C | 99862 | 90v.2 L
BLYLL | piS98) | €902 .mmmw.m. 8E86'l | STOLT | B£ZCC | SL9¥C | SLSYC | S99LT | ¥ESST | /¥9ET 9
GoGy'L m.ﬁwm._‘ o_‘vm._‘ S FN.m._‘ 0S59't | 10SL°L | SLzg'lL | 78661 | OoLPOC | 6E08°L | 802Z'¢ | 1BsS0Z G
¥89L°L | LEpEL il 0esy’) @wwm. L | seovL | ogsvL BSPS'L | 8LE9’L | ZEVFL LAvE _‘ 0085’} . 14
0//8°0 | 9¢¢6°0 | 98¥L'L | Givl'L | 9.86°0 | €0S0°'L | SibLL | 900¢ L | Qggel | 9260l LAPGL | €0SL'L g
94450 | BELOO ,Nvm.m..o grLg’o | 88590 . G100 | 8¥LBO | €ELE'D | 86080 | 0S2L0 L #88°0 _‘,vm\..o 4
_.mm_m.o LL0E0 | 96880 | 8EQYO | 0leL0 _ B6VE'D wmw¢.o 960%'0 | 0S0¥'0 | GG9€0 wvm.w.o [ _‘ov.o l
00000 | 000D | GOOO'0 | QUODO oooo.o. 0000°C | 00000 | 00000 | Q000G oooo.o_ 00000 | 00000 .0
cpge | vige | e | v | | o e | ru |z | L | op [ e
BLILIEAYH BRI BLaLBA BLILINEY BLILEhiN | BLILIANBU (s1y)
€ varmw@b\_m . Ner_w@O\_m_ L W.vr.m@ow_ LS

HLBY]- UGV SMHINEEH (B) [T BLUALIFSLIYE

%09 ~ 55 BUNPHANLLY DolF o¢ lenroby

MY YIAERLITIBOLREE] rm@ﬁmewa@_wﬂr_,wvﬁmo_w@w@%._ LiabBnIeTmey W /g2 - 02 rﬁSRrDcﬂrstﬁﬁlﬂmEﬁﬁ.ﬁﬁ?ﬂjwﬁrzmanh.ﬁ&m&rx&a 6 MLBELY



109

£C00c | 89L0'E | GlLOL'E | 0/08€ | SBZLZ | 228LZ | L¥6TE | 9I¥E'E | ZIZ20E | Lvlge | 852 | oseae ol
€2LL'C | €969C | |906'C | 698Y'E | C2l¥'e | ¥62¥C | €9L6'C | 8¥SO'E | S¥OLT | 22982 | 1/88°C | LvosE 6
£0Llr'e | €50V | 9E6S'C | 0€BL'E | [8CL'C | ¥BEL'Z | ¥L0LC | 62642 | LLOVP'E | 09592 | Z/292 | 888zc 8
[9ZL'C | €ECLC | PEBE'T | C0CBC | LIBB'L | 0G/8'L | 298Y'C | SEEVZ | 0J60°C | 82822 | LsicC | 2/68¢ L
Pov8'L | €EER’) | €6.0°¢ | Z6EGC | 8889 | L¥G9'L LE66L | 0SSL'T | 9181 | €/16°)L | ¥SL0T | £809¢C 9
v009'L | S6SS'L | v09.LL | 08SLC | ¥PehL | 88SE'L | 66E9L LZOBL | S8IS°L | ¥2i9L | €¥99'L | 0€2LZ G
v002'L | €8ve’L | 96EY'L | 9S0L°L | 9S¥L'L | 9101 m.mmN. b1 OLLE L | OvlE'L | L4921 | 2828l | S0/9°L 4
v¥260 | LOVE0 | LSYLL | 8¥6EL | vi/80 | 028.0 16880 7e80°1 0/68°0 68960 | 0SPO'L | 8LEEL £
g6eL'0 | viEQ0 | 8690 | 0120 | G9 _K.o JSTAARY mvnm.o 60520 | 888G°0 | ¢EE90 | 96690 | G2060 e
LviE€0 | Q95€°0 | BYEED | /6850 | 99¥E'0 | 69520 | 6SEE€'0 | 89.€0 | OLBZO | O6LEQ | ¥8/20 | 8¥SHO - I
00000 | 00000 00000 | 00000 008.0 | 00000 o‘ooo.o (000’0 | 0000°C | 00000 | 00000 | 00000 0
cuspy | v | owg | v | o | v | o | e | o | g | o | e

@WJ LI&RB mm..__ LIgTBUY @W._ LIsbBit @W._ LEMBU @%F__.mv\wus. EWF_,mz.Q_._ (siy)

€ UpLABLY _ 2 UpLpBLY | L ALRBYY L8t

HLII] W] - M BeR (B) M RLAKLATELNET

%09 ~ 55 JUMRPHERLLY DolF 56 pluraby My vwugeIng

SuRY] YL UBETBAE GV.Emo\@_.r@.mwa@w@mu._r_.wv\ms.n@jﬁ@t w fg-0¢ r?SRro@ﬂrFEwcﬁ-j.Gﬁﬁxuﬁﬁﬁzjﬁrzmgnh_mrmaarab 0l bLELY




110

AMARUIN 1

nMsiauanaImATINNT wuulilsmas
& 1
mMsdsegianmaAnenmaniuazmalulativinlsemalnanson 25
u Trousndaiduniangu A fwnlan

TEMINTUR 20 —22 BATAN 2542



111

COMPARISON OF THE HYDROGEL PROPERTIES OF CHITOSAN FILMS BEFORE
AND AFTER AUTOCLAVING

Supayaluck Sroisuriya and Tiwaporn Siriwittayakom
Biomedical polymer Research Unit, Department of Chemistry, Faculty of Science,Chiang Mai

University

Chitosan films of different thicknesses, 34, 36 and 40 [im, were sterilized by autoclaving. it
was found that the initially colourless, transparent films became vellowish in colour after sterilization.
In addition, sterilization decreased the equilibrium water content but slightly increased the
equilibrium water retention. Finally, water vapour transmission (WVT) measurements via the Inverted

Cup Method showed that sterilization slightly decreased the WVT rate of the films.
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COMPARISON OF THE HYDROGEL PROPERTIES OF CHITOSAN FILMS
BEFORE AND AFTER ETHYLENE OXIDE GAS STERILIZATION

gomdnuel adeng3er* uazfiims A55mens
Supayaluck Sroisuriya* and Tiwapom Siriwittayakorn®

Biomedical polymer Research Unit, Department of Chemistry, Faculty of Science,Chiang Mai
University, Chiang Mai 50200,Thailand; e-mail address : tiwaporn@chiangmail.ac.th
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enlad wudwrnRduiidnuus lmwiquiioden Sumnfendehnmsidesaiinasly Wia
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Abstract: Chitosan films of different thicknesses (28 , 33 and 37 um)were sterilized by
ethylene oxide gas. it was found that the initially colourless, transparent films became opaque
after sterilization. In addition, sterilization increased the equilibrium water content (EWC)
and slightly increased the equilibrium water retention (EWR). Finally, water vapour
transmission (WVT) measurement via the Inverted Cup Method show that sterilization

slightly decreased the WVT rate of the films.

Experiment Procedure: Chitosan films were sterilized by ethylene oxide gas (41°C ,12 hrs)).
The EWC, EWR and WVT were measured before and after sterilization as follows. A circle
film sample of diameter 7.5 ¢cm was cut and vacuum dried at 60°C to remove any absorbed
moisture. The film was then immersed in distiiled water at 35+1°C. After the period of time,
the film was removed and any surface water carefully wiped off with a filter paper (Whatman
No. 1). The increasing water content was followed by measuring the increase in weight at
various time intervals until it became constant at the EWC. Similarly, EWR was measured as
follows. The film was immersed in distilled water at 35+1°C for one night. It was then taken
out the water and placed in an incubator at 35+] °C, relative humidity of 55-60%, and
weighed at appropriate time intervals. The water retention-time profiles gave EWR. Water
Vvapour transmission (WVT) was measured by the Inverted Cup Method. The film was
immersed in distilled water for one night, then mounted on an aluminium cup containing 40
ml water and placed in an incubator at 35+1°C and relative humidity of 55-60 %, The cup
assembly was weighted at various time intervals, and the WVT calculated as followed:
WVT= (GAYA where: G= weight loss,g t=time, hr A = exposed area of chitosan film
(2.8274 x10° m?).

Results, Discussion and Conclusion: The EWC, EWR and WVT results for the chitosan
films before and after ethylene oxide gas sterilization are shown in Table 1 and 2.
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Table 1: Equilibrium water content and equilibrium water retention of chitosan films before
and after ethylene oxide gas sterilization : temp = 35+1 °C,
relative humidity = 55-60%,

Film Thickness EWC (%) EWR (%)
(pm) Before After Before After
28 42 45 6 9
33 42 44 4 6
37 44 43 9 12

Table 2: Water vapour transmission test results for chitosan films before and after ethylene
oxide gas sterilization; ‘nverted Cup’” Method, temp = 35+] °C,
relative humidity = 55-60 %,

Film Thickness Water Vapour Transmission (g/ hr m’)
{um) Before After
28 1309 109.6
33 120.3 95.5
37 1291 106.1

It was found that sterilization increased the equilibrium water content (EWC) and slightly
increased the equilibrium water retention (EWR). Water vapour transmission _
measurements via the Inverted Cup Method showed that sterilization slightly decreased the
WVT rate of the films. '

References: (1) Qin,Y. (1994) Textile Horizons, 14(6)19-21.
(2) Shin,H. , Minegishi M., Lavitpichayawong, B. and Mitani, T. (1995)
Int.J.Biol Macromol, 17(1)21-23.

Keywords: chitosan films, hydrogel, ethylene oxide gas sterilization
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