Y v Aa o U [ d a d‘ n&’ a G a Y
m{lmmianﬂmnmammumsc‘gnmmwmaﬂmwaam‘va@.aumsﬂumaznaﬂmau
4 *
AU TIIUNIN

UNAALD
v v
UszANEnNU0IaIaialanMIanaa1eIsMIanadlreiazmianadlediiazareiimsanyIng
[ K Z = a 9 o a 7 Aa =\ v A Y] qu
Tuszaudealjiams uagdnulunzaznedudu Taoiimsiniznlsnamsaiiluasada Ainssunsduds
a a dy a =4 a A Y A A [ 3 dy a = Y = 1 Aa
mssyan Inveuregaunid uazdsunumsidesngaiamunsodugusogaunidla mnmsaneiwunysum

]
o w =

[ Y [ [
s dAy ANUNNGANNMSANARI011AD camphene, 1,8-cineol and o-pinene luvmghlsmmarsdginy

D.

v 9

Y
WINNFANNMIANAAI8AM1aza10A0 P-phellandrene and  1,8-cineol 1INMITANEINSTUSINITIRTAAL TAvDY

q

Y J
a a 1 a

a 4 [ { 9 [ qgj a [ 09.:} a a 4 4
IAUNTIUTNENUI asanan laninmsanane 2 35 aunsodudinsniaau Taveuseaunsd Bacillus

q

subtilis, Bacillus nutto, Pseudomonas aerugenosa, Rhodoturola sp., Samonella newport DMST 15675, Samonella

a

9y Y
' [ a a 4
enteritidis DMST 15676 and Fusarium sp. 1G Lm%ulllfﬁllﬁﬂEJ‘UENﬂ1il%immﬂ1ﬁﬂlﬁ]ﬂﬁﬂﬂauﬂ§ﬂ Escherichia coli,

Campylobactor coli NTCT 11353 and Campylobacteor jejuni ATCC 33291 ’E'th\‘]lliﬁ@1%ﬂ§n1mﬁﬁ@ﬂﬁﬁﬂﬁﬁ1u1iﬂ

o g a a dy a 4 o Ay Y o g as [ ' o =
‘c’l‘]JENf‘lﬁ!ﬁ]iiyW]°1JIWU’E'J\‘IL“]fE]i]a‘Ll‘I/liEJ"llﬂﬂﬁ'ﬁﬁﬂﬂﬂulﬂiﬂﬂﬂ'liﬁﬂﬂﬂ\? 2 ’J‘ﬁlliJiJﬂ’NileﬂG]Nﬂu IINNITANYINIT

Yy v
v A a

L a a o { (a [ o <
dugureqaunidlunzazneaudusiaiudos TasmsanynUSaaisana 0 5 10 uaz 15 pll waziimsnu

Q

€

'
=

[ a [~ [ 1 @ { |1a Y 2/'
INYIMNYUNHY 13 parsased 1JUTZez1a1 4 U WU ﬂﬁi%ﬁﬁﬁ’fﬂﬂﬁﬂiu1m S5uag 10 u},ll qIWTDYVYINTT

E]

Y
A a a

a a = Y I (] =y A 1A a dy A ) YA
n3yau Taveuseyaunsd lailueded uvaziSmams 15 U pl annsoaadinaveusegaunidlaalu
o A s o o =2 a a A 1 1 A
Tui 1 veamanuiny wazimsansiavesmsuazlsunangnilanlassluamyuzussgwun ssnanse
a L4 a S o
IATIEHNUAD a-pinene, camphene, B-phellandrene and 1,8-cineol wazlsunaanasnaoamsnusny

nnmsAnpInuautavesasanadenany luwiaeg ladguazii liwdovuuununaia@nyila PVC

a 1

o =2 d‘ a a = A 1 ) d?’ d' [
TagimsaAnunlSinaveuunawag Taauaz Tndenau lnaneaaie vazih lliugifguvgl waznaaenuy
° 1 1 a @ [ [ [ < a Y]
T@‘EJ“VI']ﬂﬁﬁﬂ’HWﬂTm‘H‘HT AINIUTIN ﬂ?igﬂ@]ﬂﬂlﬂfnﬁﬂlﬂa@ﬂ ’é)@lﬁ"lﬂ'li“dh;NW']uﬂWIf’ﬂ’t‘Jﬂ“lﬂ(ﬂu !,Lﬁg’f)ﬁi']ﬂﬁ“dﬁh
] [+ J J = J a a = am 1= 1 J
NTIJ‘U’ENﬂT“D’ﬂﬁ‘]J’E)ullﬂﬂﬂﬂll“]f@ NNMIANHINUN ﬂimmmmmmmagiammﬂwmamauTﬂaﬂaa‘lwwa@]em
KX A (% A 1 = 1 1 d‘ a a = A Q‘ dy
NITYAAAVDIIAALAADU LAFSHAAADAINITNYI U Tﬂemaﬂ‘smmmmmmagiaauazTwammau”lﬂaﬂaammu
@ A A dgl ) % v 1 = ] o 3 Y A a A a a
ANV UIVDIITAUAADUIZIWNUU NS UMANVEINNANNLANA NN U nUaelelmsiasunlasdsunauuna
2 an o o v v =< T 2] 3 a Y =< T <%
mfagiaauaﬂwammaullﬂama AIUTUAIDATINITEUNTIUNIEDDNLLIIU LASTDATINITHUNTIUUDINCY
4 J = A~ = a a = am = v
‘ﬂﬁﬂi’)uhlﬂﬂi’)ﬂhlc]iﬂ ﬁ]xuwamaumsxﬂaﬂuuﬂmﬂﬁmmmmamagiaauaﬂwmamullﬂaﬂaa INNITANHINUIN

% 1 d' d‘ A a =) Aady o d?} ~ a
sasduuzauigaio 3% wiaag laauaz 1 %lwdenavlnanea Mimsyugiigungil 50 oam
IS v Aa a a a 1
e 1Wuszeznan 120 wii Mawanasanadeluwiasag lad uazindeuuunaidansila PVC wuiina
1 vAa a o { 9 § a
AofaauliaveInaaan uazunaunsanaylauniiga A 0.2 % nMsANINITaaasvelFIas

Y
@ 1 a 4
maﬂﬂﬁzmumieﬁugﬂm@;mﬁau WUNFIWITDUATICUNUNIT 0 — pinene, camphene, B — pinene, P —

* 1 A o a = o < a o = = a o = Y ~
Ussgnquftiada (malulagnaimanumned) ausnsnensyinmeazima lulad vinInerdoma Ty lagnssaounaIsuys.



phellandrene 1182 Eucalyptol UAWUE1T o — pinene TulSunanouded lusnzimsnavmsanatasluiag

ndeUITAIHAnUMITAINMveTTaInaoULA AU ENTANTFURIUYD IR

]
a A a

Y
[ [ 1 a a 4 1 1
%']ﬂﬂWiﬁﬂ‘H"lNﬁ“llE]\iﬁ'Wiﬁﬂﬂ"lNVlNﬁmﬁﬂiu’)ﬁﬂlﬂa’ﬂ‘ﬂﬁﬂﬂﬁLﬁ]iﬂ]u!,@]ﬂiﬂ‘l]’t’)\‘]L%ﬂﬂauﬂgﬂWUQWUbJWUﬂﬁ

a a

4 o 4 a 4 1 a g @ v 1 o qu/
Li]'iillm‘]JIWU’ENLGAMJiTGlH‘]Jiiﬂﬂm"VI LL’G‘I$’Jl,ﬂi1314]‘13JW‘U1J31113“%@5111!{5]’3@81\1‘1/]@?1@\1 UATINITDYVYINIT

9

a a

dy a = J 491 = S Y A (a 491 a A =~ 4 a 9 a o
L%iﬂ]!@]ﬂi@lﬂ]i’)ﬂwﬂﬂﬁuﬂiﬂ Llagl%ﬂﬂﬁﬁulﬂ Iﬂ&l‘ﬂ‘ﬂill11311511@\‘]LGD'@LL‘]Jﬂ‘i/lLSEJLLE’ISEJETG]ﬂlﬂdu%ﬁ%ﬂ@ﬂﬂlﬁu%uﬂﬁuﬁjﬂﬂ

g
[

3 Y ! A 4 3 o A a @ ' a
aﬂaﬂumimumynuﬁ 1 Lla$LWN%u@ﬁ@ﬂﬂ1§LﬂﬂﬁﬂH1 msmudsuaasananuNawisoanlsuinves

S W

9
a v o W aa S o
L%ﬁ;auﬁsﬂﬁ'ammuam UNNADNAANDANITINUINH



Application of Ginger Extracts for Plastic Packaging to Reduce Microorganism in Shredded Green Papaya

Krish Sa-nguanpuag*

Abstract

The antimicrobial potential of ginger oil extracted by hydrodistillation and solvent extraction method was
studied both in vitro and in vivo. Chemical compounds in oil extracts, their antimicrobial activity and minimum
inhibitory concentration (MIC) were determined. It was found that the major constituents of ginger oil extracted by
hydrodistillation method were camphene, 1,8-cineol and 0-pinene, while by solvent extraction, -phellandrene and
1,8-cineol. The oil extracts obtained by both extraction methods inhibited Bacillus subtilis, Bacillus nutto,
Pseudomonas aerugenosa, Rhodoturola sp., Salmonella newport DMST 15675, Salmonella enteritidis DMST 15676
and Fusarium sp. but not Escherichia coli, Campylobacter coli NTCT 11353 and Campylobacter jejuni ATCC 33291.
MIC of both oil extracts was not different in amount concentration for inhibited microorganism. Under in vivo
conditions, shredded green papaya samples were treated with ginger oil (0, 5, 10 and 15 pl) and kept at 13 °C for 4
days. The results showed that microbial growth decreased markedly with application of 5 or 10 pl ginger oil Major
volatiles detected in the headspace of treated package were a-pinene, camphene, B-phellandrene and 1,8-cineol.

The properties of methylcellulose (MC)-ginger oil extract coated polyvinyl chloride (PVC) sheet at various
MC and polyethylene glycol (PEG) levels, drying time and temperature, and ginger oil concentration were determined
based on the thickness, lightness, coating adhesion and oxygen permeability of the film For MC-coated PVC sheet,
MC and PEG content did not significantly affect coating adhesion but coating thickness differed, with the highest
amount of MC (5%) and PEG (3%) producing the thickest coating which was the lightest. PEG decreased oxygen
permeability. Among the coating treatments, 3% MC and 1% PEG was most desirable for ginger oil extract coating at
a drying time of 50°C for 120 minutes. Ginger oil mixed in MC has an effect with plastic properties. Maximum
amount of ginger oil can be added in PVC sheet was 0.2%. Volatile compounds were determined during each step of
preparation of MC-ginger coated PVC sheet. Most volatiles were still present in the coated sheet except B-pinene.
Addition of oil extract worsened the adhesion of the coating to the PVC sheet and the oxygen barrier property.

Bacteria and yeast population on shredded green papaya increased with time of storage. MC-ginger oil coated

PVC sheet significantly decreased bacteria and yeast growth throughout the storage period.
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