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Thesis Production of 'Hom Thong' bananas (Musa acuminata, AAA group)
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ABSTRACT

Nowadays, bananas are processed into banana flour for increasing the value of bananas. The
banana flour is used as raw materials in various products such as bakery products and beverages. The
banana flour has properties of gluten-free, high mineral contents, low glycemic index (GI), and high
resistant starch content. This research is focused on the effect of unripe banana with 4 different maturity
states: 60, 70, 80 and 90 days after blooming on the physicochemical properties, in vitro digestibility.
This study is beneficial for banana oversupply and getting damage by windy. The result showed that the
peel color of the 90 days was more brightness and yellowness value as compared to others. The 70 and
80 days had higher total starch content and lower glycemic index than the 60 and 90 days.

The 80 days was chosen to study the type and amounts of browning inhibitors, the citric acid
solution concentration of 0.5, 1.0, and 1.5% w/w and 0.01, 0.03 and 0.05% w/w of sodium metabisulfite
solution. The 1.5 %w/w of the citric acid solution was shown brighter banana flour than the use of sodium
metabisulfite solution. And use at the concentration of 0.5 percent as a suitable amount for use in bakery
products. Then, study the drying conditions with a tray dryer and vacuum microwave dryer. It was found
that the drying temperature and power affected the drying rate and the color of the banana flour. When
the temperature increased, the drying rate was increased and the brightness slightly decreased. The
suitable condition of tray dryer, at a temperature of 70 °C for 150 minutes to produce the banana flour
with moisture content below 12%, high brightness value and has the fastest drying rate. The microwave
vacuum drying, when power is increasing that affected the drying rate was increased and the brightness
decreases. The suitable power was 600 watts for 70 minutes because the banana flour has a bright color

and a faster drying rate. The vacuum microwave drying has a faster drying rate than the tray dryer but
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the amount of flour produced per of tray drying and vacuum microwave drying was 380 and 325.7 grams,
respectively.

The study of the possibility of using ‘Hom Thong’ banana flour for substitutes in products such
as cakes, bread, cream filling and ice cream, found that Hom Thong banana flour was a good tendency

for the bakery products such as a cookie, tart and especially thickening agent.
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N7 ; Pragati LazAue (2014)
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Tsau 3.89 N3
Tsiu 1.81 A5
a3 1 lansa 88.28 A5

& ly 9.9 n5u
vhana 473 N33
UL 248 nulwEINg
AUl 2 0.24 yaansu
A0 3 2.8 Haansu
20U 6 0.44 Haansu
AN UY 7 Haansu
LADIT Y 22 Naansu
G 108 Haansu
Wodwose 74 Haansu
Tnunaisow 1491 Haansu
JETCTIY 3 Haansu

11 : United States Department of Agriculture Agricultural Research Service (2018)
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http://www.foodnetworksolution.com/wiki/word/0745/browning-reaction-%E0%B8%9B%E0%B8%8F%E0%B8%B4%E0%B8%81%E0%B8%B4%E0%B8%A3%E0%B8%B4%E0%B8%A2%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%81%E0%B8%B4%E0%B8%94%E0%B8%AA%E0%B8%B5%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5
http://www.foodnetworksolution.com/wiki/word/1811/tea-%E0%B8%8A%E0%B8%B2
http://www.foodnetworksolution.com/wiki/word/2664/coffee-%E0%B8%81%E0%B8%B2%E0%B9%81%E0%B8%9F
http://www.foodnetworksolution.com/wiki/word/1250/cocoa-%E0%B9%82%E0%B8%81%E0%B9%82%E0%B8%81%E0%B9%89
http://www.foodnetworksolution.com/wiki/word/2081/seafood-%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%B0%E0%B9%80%E0%B8%A5
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http://www.foodnetworksolution.com/wiki/word/0557/oxidation-%E0%B8%9B%E0%B8%8F%E0%B8%B4%E0%B8%81%E0%B8%A3%E0%B8%B4%E0%B8%A2%E0%B8%B2%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B8%8B%E0%B8%B4%E0%B9%80%E0%B8%94%E0%B8%8A%E0%B8%B1%E0%B8%99
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http://www.foodnetworksolution.com/wiki/word/1929/sulfur-dioxide-%E0%B8%8B%E0%B8%B1%E0%B8%A5%E0%B9%80%E0%B8%9F%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%84%E0%B8%94%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B9%84%E0%B8%8B%E0%B8%94%E0%B9%8C
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=" 1 o

Y H
VUNNAIN ﬂﬁuuuau
=) Y (] d' dy 9 [ 1 ] 9
2. Lﬂiﬂll@]’)ﬁ]ﬁﬂ\‘ﬁ/l‘H1ﬂ’313J“]ﬂ!LLﬁ’J“]J‘§$3J1m 3N3u Glﬁﬂuﬂi%ﬂTHﬂi@ﬂLm%’ﬁ@i’ﬁ
Aa A Y o w [} 1 o (% 1o 1
UATA LLa3“1@]3681@1ﬁﬁ@1u1ﬁﬁ6@ﬁ1ﬁiﬂ1@'@]’36‘(’]1\‘1

o Y ] 1 a A 4 ) {
3. 1hvaeaalognalaadly Soxhlet Bl Tas@eudmasasluvianaunniiy

v
I

4 v 1
UIN ﬂ‘VILL‘L!‘L!EJ‘L!‘]JﬁZiJ’]m 150 Yanaag ﬂﬁgﬂﬂﬂclzﬂﬂaumsl}'lﬁ}'ﬂﬂﬂu L‘]Jﬂmi‘mﬂmlmm%‘m
Y 9 o [ o [ 9 9 o v
4, Gh"fﬂ')’lll5@uﬂ’lﬂ’liﬁﬂﬂhlslllluiﬂ‘(’J‘]Jillﬂ')’llli@uiﬂﬁﬂﬂﬂl@ﬂﬁ?iﬂ’laga'lﬂﬂau

P ' o ' P o
10 gUnsalaruuiulugai 150 visadoui wunal 6 92114

a

5. nawel Iasdeudmesoanain luiu thuanduuas Tuiu leuigangd

U

~ 9 glz 2L Y3 dy C= H Y
105 DIAUBABY T IULIHN ﬂ1ﬂuu%ﬂiﬂlﬂu1u1ﬂ@ﬂﬂﬁ’]uﬂfﬂ LAsUUNHUIIUN

f,’ gl’ ] ?:‘ o 9/%’ o {
6. UBIUIUATIAL3O0 mﬁuawaumuﬂ%u‘lﬂumuﬂmﬁ
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msannamlsnaluivangas

W5ua'lviiu Gevay) = x 100

d
1.2.4 maanzrvSanasauly (AOAC., 1995)
ana 4
IWIATIEH
g’J d‘ [ 4 =\
Junaun 1 anauenaasyuas 11lsauesn
I | v < A o g a
1. ¥eaeganeuuiuas Al uralSuIa 1.0004£0.005 NN MAUUAY
Y] 14 o alnaa Y] (]
asazarenedailivies pH 6.0 9111 50 Haaans as v
a 4 A Aaa o Y]
2. aueu lyyd O-amylase U311a1 0.1 Hadans udnily¥anusounieuiu
T 901 A =\ a = I =1
wenluiheadulgargill 95-100 oerIsaFed Hual 30 UIN
o Y <3 = a9 [ 1 1 Yy Y [
3. hldensazaesuasiguygines tazdsumniaae i 1A 7.520.2 Ao
= 4 4
msazae Laaen laasen lua 0.275 Tuans
a o a Aaa Y 9 =\ a
4. 1@l protease 31 0.1 Haaans linnuiousuiiguungil 45-55
= 3| =
pamaEed Taonauaasaal 1unal 30 Wi
o Y3 Y o U 1 I~ 9 a I’
5. mlmduudnlSuansaaruilu 4.540.2 arensalalasaassin 0.352 Tuans
a 4 Aa Aaa o
6. 10U Il amyloglucosidase 113312 0.3 Haaans 1h 1 lianudeusuidl
A A ] A Y oY A Ay
QUNYN 60-65 DIRUBATHE TaBnIuIasarIal ual 30 Wi uaah liigungumgivie
2 2 .
VUADUN 2 115119 Insoluble Fiber
1. NTDALANIALAZEINHIDBANNAY A1NIAAILLINAY 10 HadanT 2 ATI udd
! y A
1 lswduaihivensen

9
2. haumn ldeseemuea 95 % 10 Yaaans 2 AT LAY 1NMINAI8DS T

9
I 4

Tau 10 ¥aaaas on 2 A

k4
o o )

1 ~ ~ I o o Y
3. nntwhdmmn leungungi 105 eeruwadod Hunar 1 9 Tue i ld
< a 4 Yy o %} ] %} @ ~ A
wWuluadiames 1d1%1iminv1inueIn1ANHae
4. imniwmae 1 dreee ldmUSuna 1dsaua1e7s Kjeldahl taziidiedns
A A A @ ' 9 S A Y Y o o
MANmMaedn 1 d10619 1 ud1 amiumuamlsua Tdsduuazid udnirlivneenain

1 ?,) Y PR 1 .
AMUIHUUNNIN %"lmﬂum Insoluble Fiber
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2 4 .
YJunauN 3 11111191 Soluble Fiber
9 Y v
1. e duaoun 2 ANALABUAIONIUDA 95% T1UIU 4 (1 VDI
A vq ¥ Yy A ~ v & 2 v ~ Ay
Wnamsazaenla 1anudoud 6o osmwaoa udrnsnglilianaznoungumngiivos
< g
Wuna 1 9 1ue
Y
2. NIDANAZNDU LAIFNALNOUABDNIUDA 78% LT 20 HaaaAT 3 ASA
9 9 A Aaa g’/
3. ANALNDUALDNIUDA 90% USH1 10 Haaans 3 ASI
9 9 a A Aaa glj
4. A1NATNOUAIBDET Ay USuIal 10 Haaans 3 A9

A

g o 1 A = I o o 9
5. nnumhdumn lleufigugil 105 eeruaadea iunal 1 521w il
<3 a 4 J o %’ @ %‘ o =y =
wulwadmames uarvahmiinnmivinyesnniivas
6. Wmaiwae 1 a1 110538 115A1HA87F Kjeldahl uaziidiedn
A A a ) ' v MNN\b = ) Y o @
mntMadn 1 Aee1e lUvuor nndusvarSna ldsauuazd udnirlinesnain

¥ o [ 1 :
ATUINUNNIN fl]ﬂﬁlﬂ‘l!ﬂ? Soluble Fiber

o v :’J
m5mmmﬂ%mmmu‘lﬂmmsmﬁuﬂ

USuanduleo1msnanua = Insoluble Fiber + Soluble Fiber

d
1.2.5 MIANZHUTINau (AOAC., 2000)
Y dy A ~ a = @ Z_',
1. wndrenszidoundenlumirniiguvgi 550 peraaiFod UIu 3 92109 A
Qy < ¥ < %' @ o
na i guluTogannuiu Fuiminudniuiinka (W)

y H 1 % 3 5
2. FuhninA0819lsz e 3-5 N (£0.0001 NIN) LLZ%I’JU‘L!ﬁﬂNa (S1)

a

o w [l a2 o oo E) ° A
3. mmgmq'lﬂmmullwmum mﬂuum”lﬂmﬂmmmmqmme 550 ©3F

U

= 3 )
LinGIbTG) !ﬂul')ﬁ'l 12-18 GI)"JI?J\‘]

Y

o w ] L1 < { 4 ¥ @ !
4. ihdedninaing I meululagannuiuudrsaiminmlSuandin e

(52)

o Y
msmuardsnaen

), (S2-W)
JSuaon Gogag) = ——— x 100
S1
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a d d
1.2.6 maanzrdsnamsiulamsa
o Y ' A dy =S g k)
Tagmsamuranmsinavua tensudsuiannuay Tasau T 1 vay

9 Y
Lﬁ?'}uﬁlﬂ NNUUTNIAAINANINMUIVA N TUMTAI

msﬁ1mmﬂ%‘mmm§iu"lanmﬂ

Wnaas Tulawmsa Gosaz) =100 - ©ennudu + % 11581 + % 1Ty + %t + vrduly)

1.2.7 MyInnzrdSnanihmasaig @anlainin AOAC. 1995 waz Miller 1956)

b4
@ [ (% o

;4 v 9 '
I. uTLﬁ@ﬂéj’Jﬂﬂﬂﬁﬂiﬁlamﬁﬂﬂ PIIBIUINUN 10 DTN NFUNVUINAU 100

Y v
iadans Zn(OAC), 1 ilanans uag K,Fe(CN), 5 daaans aana1d 15 11#i udanseueunmy

\ A Y s
ﬁ?uﬂiﬁﬂ?ﬂﬂﬁgﬂﬁyﬂﬁﬂﬂlﬂﬂﬁ 4

Aa

S Aa ¥ A Aaa
2. mﬂuuué’ﬂﬁ 25 YARAATUDIVDINTUNNUI 200 HAaaRNT WU Zn(OAC), 1
Y

Y 2
v A

A Aaa Aa aa [ g
ladans az K,Fe(CN), 1 Hadans wendunsangin udrasneld 10 wi
Y ] ' a 9 I 1 U I

3. NIRIAIBUAUNTEAINNTONIAY udmentluaeadlu lagaiaunsnily
1 o [ ?,} a e o @ Aa a a
aula g msumdsuaninaiaad aaulair llsuisiasaunsy 250 Haaas 1dail
1Wawl 1 Yadans Nauni DNS 4 Uaaans

o a I~ 1]
4. v 1Ay water bath qigil 90 eerisaifod 1iunat 30 Wil uda1l5y

9

YSas lasy 100 Hadans
5. Aadaeinan udhldiBuedusasa 1ildsam op i weavh = 575 11

Tuwas uazMeununsvlng Taauiasgu

mamnsuasgiunglaa

1. Mn)amsazarong Inauiasgiusuou 0, 2, 4 uaz 6 dadans udlsulsmas
il 10 Hadans JurasaNAavd 1Ay DNS reagent 4 aaans

2. A IR ouiigumgiitssana 90 oseniwaided (luswsugangd) fu
nan 30 it @nh 1 Id S nantamua 30 daaans Tasshedasaada udauihllsam ms
aanaunasi 575 w Tumas

3. Wiy blank unudiegha 1 Taaans UANAY DNS reagent 4 aaans 1d

Y v
Usu1sinasaeinaulingy 30 Haaaas



88

q03 Vsinahanasans (Fovaz) =K1 x B x 100 x dilution / 1000 x A
l,f}fl K1 = Slope x I
B = PinavouraInanuai e Auarula)
A = thimfnvesded

Dilution = 52AUMNIADIN

a d A = 14
1.3 maaanzvantamaninaniwveanilande
a ¢ 1 a b a . .
4.3.1 MIANTITHADINTININD@3Y (Water activity)
Y [
AATIEHAMINTTUIDATZVDUANNA IV OURIYIAT B9 Water activity meter JU 4TE
A A ~ o v qud R g , o & o 9 A
Ngungil 25 sshisaion Tasuadae winiturwan 9 laadluaduAw nimimiwi s os Water

activity meter AININT 4.1

Ay

Y : a d1a %l a U
anﬁ 4.1 Lﬂ%ﬂﬂ’)tﬂiTZViﬂTﬂ%ﬂiiNu'IE]’ﬁi$ Y19 Aqua Lab 3U 4TE

v ¥
I o

a d
1.3.2 mydtanzrimanuiunsana (pH) razdSinavesndaiazarerirla (Total

soluble solid) (ﬁﬂ!!ﬂaﬂmﬂag Suntharand Ravindran, 1993)

'
v o v

[ & a ¥ o a aa [~
1. amammﬂq 0.8 DTN AMNMUUANUINAUY 10 UAAAAT ﬂujﬁL%WﬂULﬂuLQGW 5
Y

o 3 { P < H
2. dniutdanldldnsesdrenszarunsouuos 1nudiulannsoqla
a s < VY A o v A& < A vy
InnzHmanuiunsaaadieniosia (pH meter) tazindsuavesudanazaresirldae

Hand refractrometer
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a ¢ 1a d a d qu
1.3.3 M5IAseHdSnaan1Srnue o8 (Resistant starch) tazlSnaamssnaviua
(Total starch)
ad a d
ABMIIAIITH
I'4 { 1 1 4
1. Snaaansyinuaemsdesaieon lai (Resistant starch)
1.1 ¥94720819 0.1 n5u laaslurana centrifuge ANA1582 018 Pancreatic X -
A Aaa 1 { a I ]
amylase 4 JaAaNT LazUuNQUNN 37 peraFeailumal 16 ¥ Tu4
1.2 @uemusannutuIuiseas 99 151103 4 aaans mamsway uaziili
X { 1 I [
Tumiean 1,500 g unan 10 a1 uazmaiulaesn
Y a2 Y I 9 A aa °
1.3 a19aznou lag@ueniueanuiiuIusosay 50 Ysuias 8 Jaaans s
o ' { 1 I 1 Y] [ {
ey wazai T wmean 1,500 g Wunat 10 i wazman lasiuivaulaluden 2
Y 9n:l = g’/ g’/ ~ o 1 ~ Y 3’, tdy
1.4 d1aaznousonassuTuaouh 3 tazshaiulanldnnvuaeuil lisau
] 1 g}/ { I~ [ a Jd A I'4 { ] 1 ]
fualaluvuaeun 3 huaulalilslumsiangrisnaaassi lunudemsgosaie
4
101 193] Non-resistant starch)
a = 4 Y 9 J A A aa
15 umsazaslmaen laasen lyaanumudu 2 Tuars YSunas 2 iaaans
A A ° ' 1 A g I = o
adlunasaneassiiaznoy naziivasanaaod lusluereid@uilunal 20 wi Tagvinsg
NIUADBAIAT
a 4 a Aan Y Y o
1.6 19N Sodium acetate buffer pH 3.8 USuas 8 Uaaaas warulvdinu
9

(% a

1.7 1A% Dilute AMG 3 Haaaas iuit nanlmdnu vazi ldusguwgd 5o
DIf¥AFd 1381 30 WIN
) X { 1 I A [ [} A Aaa
1.8 ¥ JiTumaeen 1,500 g Wunan 10 wi Yuladdedadsuins 0.1 Jadans

a

ldasluraoanaaes taz@uaIsazals GOPOD 151105 3 Haaans YuNgunl 50 93A1

U

= ~ o [ 1 = dl
I¥aIBye 1321 20 UIN LLEWHWllﬂlﬂﬂWﬂﬁﬁ]ﬂﬂﬁuuﬁﬂ‘ﬂ 510 W luuas
o s v | % J
mmmﬂ%‘mmamsw‘nummm@ammau"lmmmgm

Smnaamsynnuasnisgesdlsoulal (n1/100n51) = AE x F/W x 90
A ' A
Wwe A = AINMIPANAULA
F = AIUNAVVBIAINTAANAULAININ 100 T TATNTY
Y04 D-glucose 411 GOPOD ¥ szuraarlaa
F=100

Y 1
W = ﬁmuﬂuﬁ'weqmamqﬁ’;miwﬁ
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P 1 1 l Y 4 .
2. 5naaassi lunuaemsdosdeon o] (Non-resistant starch)
o H 2 H A 2 ¢ '
2.1 ihaulan Idnnmadumdsalude 4 veenmsdasizilSnaaassn
[ 1 J [y =Y
nuaensdosalee L] (Resistant starch) 15131195838 Sodium acetate buffer pH 4.5

waztulaaisazatenn 1 Yaaaas

a

2.2 IANeENsazaw Dilute AMG 151105 0.1 Hadans uazih luuhguvgi

U

= I =1
50 paIrAKed 1110a1 20 UIN

=

2.3 1A GOPOD Reagent U51105 3 dadans 1 lJunngamngil 50 eeen

Q

a < ~ ° o 1 A A
(ALY !ﬂu&3a1 20 N LlazuﬂﬂJﬂﬂ1ﬂ15@ﬂﬂauLLﬁﬁ‘Vl 510 THquJﬁﬁ

o 0 A (] 1 1 9 4
ﬂ?u’]mﬂ%ﬂ'lﬂlﬁ@”lﬁslﬂfluluﬂu@ﬂﬂ?ﬁﬂ@ﬂﬂ?ﬂlﬂuq“ﬁuﬂ']ﬂq@]i

Wanaamsyn lunuaenisgesdlooulasl (05u/100031) = AE x /W x 90

o [ GAE L \ MmIganauLay
F > AIUNAVYBIAINITGANAULAIVIN 100
5575031 ¥99 D-glucose 411 GOPOD
Tilszinaa 163 F = 100

¥ o 9 @ 1 Aa J
W R HINUNUNNUBDIAIDYINNAUATISH

NS
3. YSuanssNanua (Total starch)

° s &
mmmﬂ?mmﬁmwmwmmmm

J g.jz o o 4 § 1 S A ] 1
WSaamsynanua (Asu/100050) = YSuaamsynudes + WSnaaassn linudges

v
d (v A o

1.3.4 MINATLHMABHM 508 (Hydrolysis index) HazAvHIIMa (Glycemic index,
GI)
1. sadrednds 0.1 ndu ldluwaeanyumismna 1s Sadans
2. wwasazateszrNueu lal pancreatic O-amylase (ANMITUTY 10 HaanTy
Apianany) 1ag amyloglucosidase 199919 (ANMIANTY 3.3 glaroiadans) S1uIu 4 Jadans
3. théedelunaeanyundes T lugwatunuguvgifieungd 37 esem

walFee tazvenasanal Iagldiaily 30, 60, 90, 120, 150 uag 180 U
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4. 1A1961909n01NB1IAIANGUNYLLEAANEMIUBASERY 99 SIS 4
Aa aa A o 4 g’/ o w 1 ~ ~ <
nanaasaslunasaenganmsiauvesou lad aniuihiaeds lUvyumissianus,
@ < = 1 o A Aaa
50U 1,500 n5 (Wunar 10 i vazmaiulaasluvindsudsuias 100 Haaans
Y
5. AnzneudnnTIdeNIUeaiosar 50 Usuas 8 Tadans avlunaea
o A = Y = ' @ 1 1
i hmypumiesdnasailunal 10 i mawlaswdudauladuusn
o S I a aa a @ 4
6. Ususinasliiu 100 Taddas dreasazareImdenerdiaatiwies ey
4.5
7. QAA1582a18A10619 0.1 daaans ldaslunasanaass uday
amyloglucosidase (AT U 300 gladoianans) Usuias 10 Tulasans i ldusiui lu
1 A = 3 =
9NAIVANYUNYNN 50 DIFUTATEE 1111191 20 WA
8. IAuaITazay glucose oxidase peroxidase (GOPOD reagent) 511035 3 Uaaans
' v A ¥ - = 3 =
HAZUUNUNDNATIN 50 DIRUBATEH 1D1UNIA1 20 UIN
o % 1 [ 1 A zi' Ad'
9. 11d19819 L) Tadimsganaunasiaiuerandu s10 w1 Tuuas uag
v

o 1 o ° v o 7 1 . Y 1
mmmmmmﬁmma (GI) %1ﬂﬂiW\|ﬂ’J1llﬁiJWH‘ﬁﬂﬁEJE]Umﬂﬂﬁ@1i%ﬂﬂmﬁi Iﬂﬁﬁ]%vl@g]}ﬂ1 Cwo

, C wag t unum luauns (1) man k

C= Co(1-¢") (0
d‘ [ 4 d' g’/
o C = ﬂ%ﬂ1mﬂ1iﬂ@ﬂ’ﬁ@niﬂfﬂlﬂm1uu 4|
1 1 4
Ceo = ﬂWﬁNﬂaﬂlﬂﬂﬂ%NWﬂ!ﬂ1iU@ﬂﬁ@ni°}f

1 H 4
k= A1naNUeIIaUman;

t = a1 (W)
o 1 ~ d‘ 9 ﬂg} ~ Y 1
10. 1187 k VU luauns (2) winlmnnunlansinasdes (AUC)

AUC = Coo(t,~ty)-(Coo/k)[ 1-exp[-k(t,-t,)]] (2)

z
e
@
8
I

1 1 4
ﬂWﬁNﬂﬂﬂl@QﬂQﬁNWﬂ!ﬂWiﬂ@ﬂﬁﬁWi“}f

A g9 ~
IAUITUAYU (0 UIN)

t, =
9 =

t, = 17219AN18 (180 UIN)
1 ~ 14

k = AMANNUDIIAUATNT
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11. MAstimM3des (hydrolysis index, HI) Tagrihiunldnsinvesdiod1ams

9

Wunldnsdred1ad19ve (uunilann) saaumsi (3)
HI = (AUC é798813 / AUC §79819819949) x 100 3)

H 1
12. MuIumasiiiag (GD) “Ilﬂﬂﬁﬁflﬂiﬂhlﬁ}i]'lﬂﬁllﬂ'li"uﬁ)ﬂ Goii HOsAUS

(1997) gaaumsn (4) Taelda HI 9naumsn (3)
GI =39.71 +(0.549 x HI) 4)

1.3.5 Mydmnzvdnyazdug e adianlindlereunes
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= @ 1 9 1 [ 1
miEmmasmuﬂaﬂa’asmmflmmazszﬂummuﬂ Tagn1s JUseasvuminniuig

& o A A q v a Y v ’a < '
g "l]Wﬂuu‘Ll"Ill‘]JmE‘IEHJ‘VI’E)\1LW@GL"]fGluﬂ1i’Jmi'l$ﬂﬂ'JfJﬂﬁ’E]\1ﬂﬁ'ﬂiiﬁu@mﬂﬁﬁﬂullllllﬁ@ﬂﬂﬁTﬂ

Mruaa1maa Il 15 kv (@30 Ini 4.2)

H a3 1
MNN 9.2 ﬂé}ﬂﬂﬂﬁﬂiiﬂuﬂlﬁﬂ@]i'ﬂu&!ﬂﬂﬁ@ﬁﬂ51ﬂ,

FEI 314 QUANTA 250
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a d 14 = v 14 a a2 v
4.3.6 M3AUNHIAsIEI1IMANYaIYMATINAIBAIMNATAMIBY BUUVB 9597
< d
19N
1. hmeduilindroneuneslunaas szauanuunuIussuundu lddod1g
Yy A Y
uaunagliGeuidue
o ' ' A 3 ¢ da 2 a s . .
2. MAIVENVUUNUVO AT 0D N BT oAUV NY IATiM05 (X-Ray Diffraction —
XRD) ¥9491/38% BRUKER §1 D8 DISCOVER A401W# 4.3
a ' dy v a2 4 o
3. A3 R UNDVMSIAENUUVEITIFDNSG TasMIHUAdA1IZNITNATO UL
v [ a 14 a A 14
WhneAeneaad (CuKe) ANuaadng 1 40 Alaadad waznszualv 40 Tadueuls
A ° a P 9 o 3 I a ~
FUHNTIAT121N 20 =4-60° A10803157 0.04° Wunat 17.7 Ui
2
4. MUIUATANTVDINAN (Degree of crystallinity) AIANMTAIH

=

AnNIv0INaN (3088%) = 100 x A /(A +A,)

9 1 q v <
wunldnvesiiadrundlunan

9

AC
A Ay = v A d @
A, = nunldannuesiaduniluedugiu

d' A < o Ia 4 a 4 A o [
HNN 33 Lﬂﬁf’NL@ﬂ“ﬁliﬂﬂﬂllﬂﬂcﬁjﬁﬁﬂl@]ﬂﬁ (XRD) 15N BRUKER U D8 DISCOVER

17 : TN Bruker
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a do & o [y
4.3.7 UAT1LHNMAINITNOIAI (Swelling power) (ﬂﬂ!!ﬂﬂﬁ‘iﬂﬂ Leach ttazniz, 1959)
' 9 J ]
1. G]Nﬁ'li’)fﬂ\illﬂﬂ 0.1 NIY 1uu1ﬂau 10 Uaanng L‘lJfﬂGluf]Tﬂﬂ'J‘Uﬂqumﬂ{]ll ﬁ
a N < =
UK 60 mmmm%mﬂunm 30 UIN
o A A < < =
2. m"lﬂwummammmmsau 1,600 rpm L“]Junm 15 UIN

[

v Y Y
3. MU NFIUAADU AMUIVUHIAINIAINDIAINUAUNT A9

b4
¥ @

9
WHUNFUSZNOU (ATV)

AMAINITNOIN =

(2 L]

Y
WMINA0 8190979 (NSY)

a d wa Y )
1.3.8 MINATNEHANTANMUANNYUA
v W 1 o ' A A a W o a
1. Fasegruils 3.0 nsu lalunszuenegiifion @uinaulsuiag 25 £ 0.1
Uaaans
F) Y] Y v L] % Yo v Y A [ A
2. musmelunalidisgrinszaiead udni lddadeansosiaauniia
W ) )\ ~ A oy A 2 g
3. g TsunsuIvigvguisudun 5o earsaimea WL 1 UM udunuULEY
= Y ~ ay Y ~ a =
95 paFwaFod 191981 3.42 1A wazasguvgll 13 2.30 WIT angugNAIIUD 50 DA
= 9 = ay 9 ~ Y a (5’.}:
warFea 19a1 3.48 winazasgurgd 13 3 wii Tasldnarswlumsiasiziimua 13

=
UIN

A% A€ - 31%0-02-05-01 /2

a A a s A . .
MNN 2.4 1AT0AATITHANUNHAVE Bl (Rapid Visco analyzer, RVA)
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a J ) a v
3.3.9 fni'Jlﬂ5131’?%\'3»11]ﬂﬂ13!ﬂﬁﬂul!ﬂﬁ@°ﬂ]ﬂﬂ31uiﬂu

a o

' 9 Y
1. GIfW]’J’t‘)EJNLL‘ﬂQ 2 yaaniy 1HLLWU’E)Q3JLﬁEJll mﬂuumumﬂﬂﬁmﬂ%aau (DI)
9

Ysmas 7 luTnsans udrdaniings
2y g Ay & A4 g9 = A 4
2. MliNguigiives 24 ¥ Tua e Idmelulinnuiuinauga
oy.: o a d Y A [T 1 Y a A a A A (=
3. viniuh T3 zridlenies DSC NUAI061981999 Ao unuogitiioni Tl
o [l g’/ 1 Y a A dsf = = Y o < = 1
A29813 A3 1R UHYNNLALIIN 10 DI 120 DIFUFATET AIWTATUTI 10 DIAUFATHAAD

U

=
HUIN

PNA 1.5 1ATD9 Differential Scanning Calorimeter (DSC)
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HMANUIN V
1 = Y a é: A& d
ﬂﬂ‘l/‘ﬁﬂﬁﬂiﬁﬂt’lﬂ?)‘tgﬂ1ﬂﬂ’wmﬂuﬂﬂﬁ!aﬂ?muﬂlﬂﬂﬁﬂmﬂﬂ“ﬂ
WA =\ WA
ANUANNANNYIUA uazmmmmmm%wmmuﬂaﬂé”wmu

Nno3

2.1 eehennaniiameanuniaveanilandevion

RVA

7000 100

6000

a1
o
o
o
N

4000 é

3000

Viscosity (cP)
Temp (°C)

N
o
o
o

1000

Time (min)

MNA 2.1 aviagiunNurilauediosutanatensuneanszauaNuun 70 Yu

2.2 meenenINandaMInNudeuvanilanagviounas

exo B7OL1full 16.03.2019 13:17:17

r

J i _
Integral -23.75 ml 107 [ IIIOmrrreess== ] —
normalized -2.61Jg”-1 B

Sample: 5.1, 9.0200 mg Heating Rate 10,00 °Cmin*-1

e — 3 1 3 —

Integral -31.59 m]
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