d a A Aa A o Aa [
'J%?)G;I‘Hﬁﬁwuﬁ ﬂﬁgﬁﬂﬁﬂ'lwell@\‘]ﬂigﬂTH!ﬂa@‘U'nuaaulla$ﬁ15ﬂﬂ°ﬁﬂlﬂﬂauﬂ’E)ﬂ'li

A 3 o v 3 9
Elﬂ’e]1EJﬂTiLﬂ‘Uiﬂ‘]sﬂiJ$1JNuWﬂ’t]ﬂVl§J

Y A Y o
e UNANTEINT Toaiu
a v A a 4
San Menmaasqufiiadia Anemaaiuazma 1y Tagn1514119)
a PR ¢ a o o o o
AMzNIINMINUSnEN HY0Mans 1050 a3, ANYTY degase 019sendinyman
Y L4 a [ a A S U
H¥emans19158 a3, Wlasn dudaan GAURCTATE TR YRR
[ /A 1
a3. Sy Iunsas 91138N 3N
U
UNAAED

= dy Y o A a A @ [ ad da! A Y v (X
ﬂﬁﬁﬂ‘kﬂul’lﬂwGJJlﬂﬂﬁz@T]sllﬂﬁ@U’Nuﬁﬁuﬂﬁhﬁ’)ﬂﬂcﬁﬂmﬂﬁuﬂlu !,Wf]al“lﬂ‘i’ﬁﬂallgllﬁ\‘l‘ﬁa\‘l
I~ ~ ] = I U 1 A o s A = wa
NITNUINYI Iﬂﬂl!ﬂ\‘lﬂWiﬁﬂ‘HW)ﬂﬂlﬂu 5d3U ﬂ")ul!ﬁﬂﬂJ’J@lQ“lJi$ﬁ\?ﬂleJﬁﬂH'lﬁiJ‘U@]ﬂl@ﬁﬂﬁ%ﬂWH
A N ) A 4 2 A A a Y 9 9
LﬂaaﬁmNﬁ@ﬂﬂﬂﬁlﬂmmﬂaau"lﬂimmuazmimﬂmwawagTaﬂ WENITUAAUANVLUNUUTI DY
2 @ == ' A £y 4 =
0 0.5, 1.0, 2.0, Liag 4.0 TﬂﬁluTﬂuﬂ/ﬂ‘%lﬂﬁi WAV TNNITANHINUITNITAADUNTEATHAIYATT VDN
a v A Ao ¥ o & A X ' =
mmamagiaﬁiﬁﬂizmymaammmmwm HINUNBULIAADU ‘lﬁmmmmwu LAZATNITHUNTU
3 ' A A v q Yo ) = ' A 1
"llf]\ihlflu1q\1ﬂ’31ﬂ‘i$ﬂ1‘]emLﬂa@ﬂﬂi]ﬂulﬂiﬂ“]ﬂu lmﬁlﬂﬂ'lﬂ’ﬂllﬁTLWI1141,1,3\‘]@\1"111@!,!,%13?]']?]’31%8@14qu
) v A A A a A ' Y 9 Aa ad X )
UBDYNIN mammmaauiuﬂimmmaau NUINANUUVNUHUUBDINUAAUNINUUY ﬁ\?Wﬁi’l’Tﬂi%ﬂT}A
A A A ,§ A 1 =< 1 ¥ 4 < 1 =2 1 A 1
RGRIMF N GIRNFIE ummmumumm%m FIAITNUUILLTIABDLUITIAIVIA LAZATINNNIANTYU
1 3 a A a { 1
m@ﬂﬂi%ﬂTH!ﬂﬁ’ﬂ‘Uﬁﬂﬁﬂ f’JEJNll'iﬂﬁnJﬂﬁmm’ﬂuﬁﬁuﬁﬂ’lﬁJ!‘lﬁJ%ﬂiﬂﬂﬂ’N%ﬂﬂa% 1.0 9ZNUNITHON

Y )
wﬁﬂmmmuaamﬂﬂﬁu Lﬁ’EN‘Mﬂélgllﬂﬁﬁﬂﬂiuﬂﬁﬁ%ﬁmﬂ]ﬂﬂ’ﬂuﬁau

9 Y
ﬂﬁﬁﬂ'HTﬂig’d‘ﬂ‘ﬁﬂW‘I“U’ENﬂi%ﬂWB!ﬂﬁf’JU‘luﬂﬁﬂﬂﬂﬂﬂTiLﬁ]iﬂﬁl@\u%ﬂﬁﬂ@Iiﬂu@ulmiﬂiuﬁ
. 3 Y o 3 ' A A )
(Colletotrichum spp.) 114Nﬁ3J$3J’NuTﬂ’f)ﬂllﬂJﬁaﬂﬂﬁlﬂ’ULﬂfJ’J W‘]J’Nﬂ'iZﬂTH’VILﬂﬁi’)ﬂﬂ’lﬂvlﬂiﬁl“]f"lu
Aa Aa Yy I 9 Y g}/ a 9 dy 9/:1::‘ Y
WEUNUDIAUANVNVUIDYAL 1.0 ﬁﬁﬂiﬂEJ‘]JENﬂ"l'i!’i]iﬂcj“llﬁ]ﬁ!ﬁualﬂl%’t’)iflﬂﬂ'ﬂq‘ﬂ (30882 63.3)

o 3’_, 14 dy Y
LLazEJ‘]JﬂﬂﬂWiQﬂﬂﬂJﬂﬂﬁﬂﬂi!‘Hﬂiﬂﬂﬂ

msAnylsz@nnmmvesnszamndon ln Taanunauniaaudwlsiuyiavesmsgady

A 7 1 v o ¥ o
enau @Te'laduazo1uduiiug) uazanududy Gosaz 0.1, 02 1az 0.4 Tagiminalzuag)

a a

d‘ a a a o asy 1 A a a ::;
medsaiudszansnnlumsmeaenau W‘]J’J']ﬂi%ﬂ'l‘lﬂl!.ﬂﬁﬂﬂqﬂiﬂ%WHWﬁNQWHQQHVIL@m“]f



To'lag ¥ooaz 02 (ZE 0.2) annsomaaenaulda luuanareannszaadov'la Tasumaun
A a Aa a JY v ¥ =2 A o Jq 9
naauiaudTo laddovas 0.4 (ZE 0.4) Ay ZE 0.2 Janmnzauigalumsiumlszgnd 4 Tums

] ' 3 9/
ﬁﬂwallgll’NHWQ'ﬂﬂvlll

= 79 ¥ ! o3 v A A
ﬂTiﬁﬂ’HTﬂTiﬂﬁﬁgﬂ@]i% ZE 0.2 ‘Vii’)NaﬂJgﬂJ'N‘L!W]ﬂﬂhlllLWi’)ﬂ?‘]JﬂiJﬂTﬁlﬂﬂTiﬂLLf’]U!WliﬂI“L!ﬁ'
] a ~ Yo v dy ] 9
VYURAUSUN ‘]J‘i&llui]'lﬂﬂ'li"llEI'IEI"Uu'lﬂeU’fNLLWﬁT]UlﬂiUﬂ1§'ﬂgﬂﬂ'lﬂ!°]5@‘1jl‘lwail$ll'3\1 m&flﬁﬁmaz
S o ~ a = { o o < U '
NSNUINYINYUNIN 25 DALy e uazmm%uﬁuwm%}aﬂaz 80 WU'J']Vl,iJWTJﬂ'liQﬂﬁ'HJ"U@Q
[l {1 @ S o < @ y a J
Iiﬂﬂuuﬂﬁﬂlﬂﬁﬂaﬂ%ﬂﬂﬁﬁﬁ’E'JGS]I'JEJ ZEO0.2 WaImMsnusnu il uszeza 109U Llﬁzlﬁﬂﬁlﬂi'l%ﬂﬂ'l
k4
(= 1A = v o
ﬂ"]f‘l:lﬂ')'mgulli\1"1]’f]\ﬂiﬂﬂ']f_lsl,g]}ﬁﬂ'l'wﬁluﬂ'liGlluﬁﬂl“lﬁﬂ'liﬁj'l (13 DA esaL e Lm%ﬂﬂ'li]%uﬁi]“l/\lﬂ‘ﬁ
T oA ' A1y )
%}@Uﬁ$ 90) W‘]J'J'lﬂ']ﬂ%'uﬂ')']ll?uuiﬁﬂl@ﬂiiﬂﬂuWﬁilgil'N‘VIﬁ@@'Jﬂ ZE 0.2 ﬁﬂ']@]'lq@ (‘%}@ﬂﬁ$ 56.67)
A 1 A 9 A a a 9 S 1 9
‘immmmm3J’Nwwamﬂﬂimmmaau"lﬂiﬁmum‘fmmaauiaﬂaz 1.0 (VCS 1.0) ua13ioua
1 ~ My r 20 9 ] A 9 ] A A1 9 A
65 3J$3J'J\11/]13J1ﬂ1’i@ﬂﬂ15ﬁ]ﬂa$ 85.83 !Lﬁgllgll’N‘ﬂW@ﬂ?ﬂﬂﬁ%ﬂﬂdhlll!ﬂ'ﬁ’f]‘Ullﬂ'lif]EJﬁ$ 86.67 LUD
1 A 1 T =) = 3 @ =
ﬂigmuﬂmﬂ'lW"UENNZM'J\?‘V]W'O@B{'JEJ ZE 0.2 WTJ'J1N'€13J$3J’J\13Jﬂ'li%jmulﬁﬂu'lﬁuﬂﬁﬂEJEjﬂ LASUNIT

Y '
aﬂawmmmmuumﬁaﬁwqﬂ

a

daugaiheldfnumganssumslaataseniiadueenain ZE 0.2 meldguugi 13,25
Y
UL 37 DIFNIYAIFEE ANNFUTUINT S 08aL 75, 86 11AY 96 UAZNIDY 3.8, 5.2 1AL 6.2 LAswa
= ' a A o o oad X ' Y1 o a £ v A2
MIANE WUNQUUYNUATANVBUTURNTNNVAY dana Inardulsz@nTmsunsnuyun
-10 | S -10 10 S -10 J 2 2 a
7824 x 10" 131 162.10 x 10" uag 42.87 x 101111 59.98 x 10" @AUIAALFUALUAT/IUIN
o w Y = A A 49! 1 Y1 w AAS 1 -10 .S
a9y luneasanuiieynimuyyaana liaiaulseansmsunsanadnin 233.87 x 107 ilu
-10 4 a a =1 d’i =i 1 a A @ o
122.74 x 10" gnunAnsuawas/ AN weanynstlaallassntiaauesnsin ZE 0.2 Tuaari
Ao A ¥y 1 3 Y Y aa Y v
aza8N 910401115 HAA 9 1aun 111 emusannuuTUiesas 10 NsABEFANANNILTY

? o <} { a 1 % [
%}@EJZW 3 UagINUNTNDN maiﬁ'ﬂmﬂuﬁammuLmnmmu (13,25 wag 37 E’NPHL“]SE’I@EJQ’) NWUN

q U

] v
a

a A a { 1 v o a 1 - T a 2 A A

‘1JiaJmt:nuaau‘ﬁuws@aﬂuﬂummazmwuﬂmq 9 LWNTH%TNQQ&W{]NﬁLWN%U MU
1y Y aa y gy 2 A

ﬁ'lll'liflll’l/‘l‘illﬂﬂ“ﬂq@iuﬁ15ﬂ$a18ﬂiﬂﬂ$cﬁﬁﬂﬂ')']lJlfUiJellu'if)EJﬂg 3UDNINUNGANTIUNIT

1 a A o ' 1 1 3 o 1T A
ﬂa@ﬂa@ﬂﬂlﬂﬂﬂWUﬁﬁuﬂWﬂ ZEO0.2 UI,‘]JENWﬁllgll'NﬁQﬂW@LLa$Lﬂ1JiﬂH1ﬂ1ﬂiﬁ’ﬁﬂ13$ﬂ15ﬂluﬁﬁl°ﬁﬂ

Y < . . Al o a £ U 9 o 12 4 a

n15A Y WU Fickian paziaduilszansnsunsaeud1ee (65.36 x 10 Qﬂ‘U’lﬁﬂlcﬁuﬁm@Ii/

v Y
i) nszammmdeuiwannIuTsa I llszgna 19 1des stuuzainee Ta

vi



Dissertation Title Efficacy of Vanillin and Ethylene Adsorbent Coated Paper on
Shelf-life Extension of Mango cv. Nam Dok Mai

Author Miss Ratchadaporn Jaimun
Degree Doctor of Philosophy (Food Science and Technology)
Advisory Committee Asst. Prof. Dr. Jurmkwan Sangsuwan Advisor
Asst. Prof. Dr. Pilairuk Intipunya Co-advisor
Dr. Parinya Chantrasri Co-advisor
ABSTRACT

This study aimed to develop the active-coated paper incorporating with vanillin and
ethylene adsorbent for wrapping the postharvest mango fruit. The study was divided into 5
parts. The objective of the first part was to investigate the properties of active-coated papers
produced by different coating materials (chitosan and carboxymethyl cellulose, CMC) and
vanillin concentrations (0.5, 1.0, 2.0, and 4.0 % w/v). The result found that CMC-coated
paper had the higher values in thickness, coating weight, moisture content, and water vapor
permeability (WVP) than chitosan-coated paper, whereas its tensile strength and percent
elongation were lower. When the vanillin powder was incorporated, the active-coated paper
became more yellow. Increasing vanillin concentration decreased in WVP, tensile strength,
and percent elongation. However, the vanillin concentration exceeding 1.0 % could observe
the precipitation of its crystalline in the coating solution at room temperature due to the

limitation of its solubility.

The second part aimed to study the inhibitory effect of active-coated papers against
anthracnose fungi (Colletotrichum gloeosporioides) infected in mango fruit cv. Nam Dok
Mai. The result found that chitosan incorporating with 1.0 % vanillin (VCS 1.0) had the
greatest inhibition effect against mycelial growth (63.33 %) and greatly inhibited the

conidiospore germination of anthracnose fungi.

The third part aimed to study the efficacy of VCS 1.0 incorporating with different

ethylene adsorbents (zeolite and activated carbon) and its amounts (0.1, 0.2, and 0.4 %,

vil



w/v) on ethylene removal. The result found that zeolite had better efficiency in ethylene
removal than activated carbon. The VCS 1.0 incorporating with 0.2 % zeolite (ZE 0.2) and
0.4 % zeolite (ZE 0.4) showed the greater effect on ethylene removal than ZE 0.1. The
ethylene removal of ZE 0.2 and ZE 0.4 were not significantly different. Thus ZE 0.2 was

selected for application in wrapping mango fruit.

The fourth part aimed to study the antifungal effects of ZE 0.2 to control anthracnose
disease on mango fruit. Mango fruits were inoculated by anthracnose fungi and stored under
25 °C and 80 % RH. The result found that there was no disease incidence on the inoculated
mango fruit wrapped with ZE 0.2 during 10 day of storage. Likewise, the severity index of
anthracnose disease (SID) of mango fruit wrapped with ZE 0.2 (under 13 °C and 90 % RH
for 30 days) had the lowest SID value (56.67 %), followed by which was wrapped with
VCS 1.0 (65.00 %), unwrapped fruit (85.83 %), and fruits wrapped with uncoated paper
(UNC) (86.67 %). Additionally, the quality of mango fruit wrapped with ZE 0.2 exhibited

the lowest weight loss and the highest firmness.

The final part aimed to study the release behavior of vanillin in ZE 0.2 under different
temperatures (13, 25, and 37 °C), relative humidity (RH) (75, 86, and 96 % RH), and pH
(pH 3.8, 5.2, and 6.2). The result shown that increasing temperatures and RH enhanced the
diffusion coefficient (D value) from 78.24x101% to 162.10x107'° cm?/s and 42.87x107° to
59.98x1071% cm?/s, respectively. On the other hand, increasing the pH value caused the
decrease in D value from 233.87x1071% to 122.74x107'% cm?/s. The release profile of vanillin
in ZE 0.2 into food simulants (water, 10 % ethanol, 3 % acetic acid, and olive oil) at
different temperatures (13, 25, and 37 °C) was investigated. It was found that the amount
of released vanillin enhanced by increasing the temperature of solvents. The diffusivity of
vanillin from ZE 0.2 was highest in 3 % acetic acid. Additionally, the release of vanillin
from ZE 0.2 to wrapped mango fruits under an actual transportation condition (13 °C and
90 % RH) showed a Fickian behavior and its D value was considerably low (approximately
65.36x107'2 cm?/s). The developed active-coated paper is practical to use with mango

fruits.
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