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Abstract:

Recently, fresh cut fruits and vegetables become a popular food due to the trend of
consumer prefer to consume ready-to-eat products. However, these are short shelf life
considering to their postharvest physiology changes such as browning and fermentation.
Modified atmosphere packaging is a way of extending the shelf life of many fresh-cut
fruit and vegetable products. Thus, effect of various packaging materials in protecting the
contamination and extending the storage life of minimally processed fruits: banana,
pineapple, durian and green mango were investigated. This study was done at
Laboratory of Postharvest Horticultural Crops, Postharvest and Processing Research and
Development Division, Department of Agriculture during September 2011 - October 2015.
These fruits were sorted, peeled, cleaned, cut or air dried before subsequently packing
in the following types of fruits in hygienic conditions. Bananas cv. Hom at green maturity
stage which were treated with ethephon (ripening agent), were cleaned and divided into
two or three fruits per branch. Then a branch of banana fruits were packed in various
packages: 1) polypropylene (PP) bag, 2) PP bag with eight extraction holes of 0.5-cm
diameters, 3) polyethylene (PE) bag, 4) PE bag with 32 needle-sized holes, 5) Active M2
bag and 6) Active M4 bag comparing with control (no bag). All treatments were stored at
12°C with 90% of relative humidity for 0 5 10 15 20 and 25 days and subsequently held
at 25°C until the fruits were ripped. Pineapples cv. Phulae were peeled, cleaned, cut
into pieces and packed in five different packages: 1) placed on tray and covered by
polyvinyl chloride (PVC) stretch film (control), 2) placed on tray and covered by PP
film, 3) placed on tray and covered by PP with 4 needle-sized holes on the top of film,
4) placed on tray and covered by PE film and 5) placed on tray and covered by PE with
4 needle-sized holes on the top of film prior to store at 10°C. For durian cv. Mon Thong,
There were twice times of experiment. Firstly, it was tested to compare the quality of
cut and un-cut durian flesh. Firmly ripe durians were opened and the pulps including the
seed were removed. Then, the durian pulps without the seeds were packed in the

following of treatments: 1) uncut durian pulps placed on black polystyrene (PS) tray with



clear PVC lid, 2) cut (into pieces) durian pulps place on black PS tray with clear PVC lid,
3) uncut durian pulps placed on polyethylene terephthalate (PET) clamshell tray and
4) cut durian pulps placed on PET clamshell tray. All treatments were stored at 10°C.
Secondly, firmly ripe durians were opened and the pulps were removed out. Then, the
uncut pulps without the seeds were packed in various types of packaging: 1) PP tray
and over-wrapped with PVC stretch film, 2) black polystyrene (PS) tray with clear PVC lid,
3) PET clamshell tray, 4) PP tray and placed inside PP bag and 5) PP tray and placed inside
PE bag. All were stored at 10°C. In the case of green mangoes cv. Khiaw Sawei, the sorted
fruits were cleaned, peeled and cut into long, slender pieces. After that, the flesh
mangoes were packed into 1) PP tray and over-wrapped with PVC stretch film, 2) clear PVC
tray with lid, 3) PP tray and covered with PP bag, 4) PP tray and covered with OPP bag
and 5) PP tray and covered with PE bag prior to storing at 10°C of open fruit display
refricerator.

The results showed that packing the branches of banana with any packages could
decrease weight loss, maintain freshness, and delay the ripening compare with no
packaging. PP and M4 bags had storage life of 29 - 30 days which were longer in delay of
the fruit ripening than other packages with acceptable qualities. For fresh-cut pineapple,
the flesh were packed and covered with PP or PE films with 4 needle-sized holes had
the acceptable quality at 6 days of storage while other packages were unacceptable.
The durian pulps quality at first experiment were no significantly difference among the
treatments. The pulps were acceptable after 10 days of storage. However, cut durian
pulps had lower in sensory quality than the uncut pulps. In a second experiment, it was
found that the durian pulps in all treatments had no significant difference in physical
and chemical characteristics. On the other hand, weight loss and CO, concentration in
the packages differed. The rate of accumulation of CO, in the headspace of PP and PE
packaging were higher than others during a 20-day storage period. At the same time,
durian pulps in PVC packaging had highest in weight loss. The results also showed that the
sensory quality of the fresh-cut durians decreased over the storage period and were
unacceptable after 15 days of storage. For the result of fresh-cut green mangoes, it
presented that OPP packaging had better at delaying the flesh browning than others and
could expand the shelf life of the flesh up to 6 days. Meanwhile, other packages were
unacceptable after 3 days of storage. In spite of the fact that OPP packaging could increase

the shelf life but this packaging influenced off-flavor development inside the packages.
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Suusenu Toun
6.1 mizjigl,ﬁmfwﬁﬂ (weight loss; %)

1%
= o

% nisgeydeuiviin = dmindree1auiudy - dhntndiedns o Juiidaguain x 100

dhwiinsnetasud
6.2 AUHAR
T dupsuuudl @ sedunzuuY Ao 5 = d@nun 4 = d@n 3 = @adntos/Bulien 2 = s uaz
1= Lﬁmu’m/ﬂmamw
6.3 nMsasunadd
THp30einaszUUAInea (Color Reader) Minolta CR-10 Tuszuu Hunter Lab tfu L* a* b*
(Hunt, 1998) e
A L* Al ALansANadnewesd (Lightness) iAnegluaag 0 919 100 (A1 0 = fa uag A
100 = @319)
A1 a* Ae Auansududunsuasifen (Redness/Greenness) 81@1 a* Janluniauan
MDY FUA9 waganen a* denlunisau vanehs #1389

A b* Ao AansNUuEmAokarktuy (Yellowness/Blueness) 8@ b* fianld

(%
a o0 A

19020 U80S AWad kazanan b* danlunisau nuned dintu
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6.4 NSNAFUINNATIRILIGD

1%

& Adda b & da & =
NUNNEAAFAUIRNIAITIANUNNINIVURN A

(3

Tazuuuf 5 sedunzuuy Muasigus
1 =0-20% 2 =21-40% 3 = 41-60% 4 = 61-80% gy 5 = >81%

6.5 81NNSHAUNR

1% ] Y
] v

Tazuuud 5 seiuazuuy mueddusiuifiinennisinunfisnfiuiiaun fe

1 =0-20% 2 = 21-40% 3 = 41-60% 4 = 61-80% Laz 5 = >81%

6.6 USinauveaudafiazanethlaanun (total soluble solids; TSS, %)

$au3unas T5S luriduvesnald@ieinios Digital refractometer ATAGO Co. Ltd, Tokyo,
Japan) wéatufinAndieuls

6.7 Usunaunsaiilamsvlel (titratable acidity; %)

¥mslamsnindunaliidaeaisazats 0.1 N NaOH %ulé’a;mqaﬁmmmLﬂuﬂim—ﬁmwhﬁ’u
8.2 Tngldiadeq Titrator

U3110un3n (%) = Aoandaduues NaOH (N) x USanasuas NaOH il (ml) x Acid factor x 100

Usinasthausedng (mL)

MUNBLAe  acid factor A equivalent weight of acid (anhydrous) e

- malic acid = 0.067 n3u dwsundie wasyiseu

- citric acid = 0.064 n3u dnSudulzIn LazUzUN

6.8 USunanedud (un./100 1a. VaINIALaaAaTUN)

yhmslamsmihaunalidheasazaty 2,6-dichloroindophenol sodium salt auldgegfiiie
miazmmﬂﬁamﬁuﬁﬁumg fuwndinadmiudlagldusinastilansvigvonhdunaldiioutiu
Unesildlunislamsnansazangionduduinsgiu

USHnadndud (Wn./100 wa.) = 1 « U33nesildlamsninai (ml) x 100

Unpsildlamen standard solution (ml)

6.9 ArAaLTunIA-Ag (pH)

Sn pH veudunalingldinies pH meter

6.10 AMAINANTEDUTY

UseLlluINAZLUUAIUYBUIIU (overall preference) fisgdiu 1-9 Avuuy (9-point hedonic
scale) Tng 9 = wouunign 5 = veufuld wag 1 =liveuuiniian (Peryam and Girardot,
1952)

6.11 Vinautieqaunis (WouuafiiSandu Aerobic wasBas/s)

Uszdinlngldiinsnsaaeuiininiifisomsisatdedisagy (3M Petrifim™ Plates)
¥iin Aerobic Count Plate vilnedsfiegsemnsniin 25 nfu ldgananaindedsliaziden
W ldlurniiddwinesusiaannide (Buffered peptone water, Butterfield's phosphate-

buffered) Usuas 225 1adans 3219i1087197399191Udm518@71 1:10 1nTUINLHY Petrifilm
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VUTPUUBEU Mendieg1e 1 fadans asuuuiuensasntediuans udABE S Uaounua
AuvUan (Fesszisegnilinnpennid) 1nesnanaafn (spreader) UULNUASNATUUULA?
ponusNA selaaudeiussunn 1 uidl deuvhnaindoudiousiu niuthusuludufigamgd
wazszazaeIuATiiaes Petrifilm deusmiamduiuideiivuiiousglushegns Tnsnansa
ﬁuaﬁ’mauqéuw%ﬂuﬁuﬁamam 20 MFIYUAUAT (ANA 1 YB3 WU 1 MITIUYURALAT) ka7

sreunavesdaldudiviuniulanaun Swiedu Log CFU/g

7) Yayanmuaudfvesussyinainltlunisnaaes
A15199 1 auURAIUMUT RTINITTURNIUVOI00NTLAU (oxygen Transmission Rate, OTR) Lay

dn31n15Turuveslaun (water vapor transmission rate, WVTR) ¥04U5395 0usi i1

dmsun1snnans
SRSV A1 OTR A1 WVTR
YAYBIUTIUTUIN () (cc/m?/day) (g/m?/day)
' 9 23°C 0% RH  # 38°C 90% RH
9awila polypropylene (PP) 0.030 9,963 14.8
93%ia polyethylene (PE) 0.025 10,262 18.2
Qavia oriented polypropylene (OPP) 0.024 1,352 4.05
59310 Modified vin Active M2 0.025 10,970 18.8
nawiln Modified ¥iln Active Md 0.025 12,000 32.2
Wauda polyvinylchloride (PVC) 0.255 6,500* -
219 polyvinylchloride (PVC) wiaur1Un 0.255 - -
01n polyethylene terephthalate (PET) wioweUn  0.198 - -
219 polystyrene (PS) wisurasaula PVC 0.453 - -
WUNEWR  * 91989310 Jay et al. (2005)
- anuaraui
JTUZLIA Sudu AanAL 2556 §uq® AugngU 2558
aouiivinnisnaaes aﬂﬂﬁﬁaﬂﬁ‘lﬁﬁﬂﬂﬁLﬁULﬁﬂ?ﬁ%ﬁ%‘u

[y

neviduuagimnInensndsnisiiuinenasudsgy

NAMNALNYHS

8. WanIINAaLLAzIAITal:
1) HavaIUTTYAMTIRRRIEN sINUINYINdIeeNAaudaTudn
nsgaudednmiinvaswdnnaan
ndremeudandadudnilivssgluussdusinanafndnsgadedminanningsuisue
ag19tmau wandliiiuin msldussydurinaafnussynarereunn@ndaiutisannisgayide

undnuazasnuanvewanaglanniinislalaluussydue Wewwinnisussyudnnaanly
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Ao o

Ussgiaingiincngg aunsadrsnuinanurulinieluussydudivas nsaniufinnanduda

D

=

91N1A1 LBUTIEINIANEUBNIANNYUEIRWI IinGaHaaniin1sAEU1anad N15gFsnUTLT

anasuazaralvinisgadsvinansnawng (A3, 2549n)

15
—a— laiussqluussadine

94 PP
—+— Q4 PP+13155 @ 0.5 cm MU 8 §

12

(%)

@

—>— 4 PE

v
°

UINRUN
O

—x— 94 PEHNZZUUINGIN 3103 32 §
—o— 4 M2

nsgeyde

-y M4

09U 79 149% 2094 259U

‘ wagnil 25°. wauiudnei 12°e. uiu

Al 7 nsaeydetvtinvesnaievendnussluindenagniiaamall 25 ssenwaldua

NAIMNMSAUSTNEN 12 Derwalfoa uiu 0 7 14 20 way 25 Ju

Ysunaufngazaunigluussgioe

U3nas O, luussydnsivis 6 wia Ao PP PP+131259U1M 0.5 lWUALIAT 8 § PE PE+1315
yuIngidu 32 5 M2 uay Ma Siunaaasasazdaifgadeiunumu 7 $u fie 3.7 15.2
0.1 11.6 3.8 uay 3.6% MudIFU MNTuUTIIN O, Tuussf\gﬁm%ﬁugﬁuﬁizﬁu 8.4 19.9 8.8
15.9 8.4 WAz 8.3% MmNy ndansiiudnuu 20 Yu Tneusseiuet PP uas PE Afin1sianes
U 0, ganiussydusiviindug sznsagHiliinsdusiues O, seninsnneslulay
AeuenuITAmeile dauussafausivinduililiianesiviinu o, Indidssfunasnengnisiiu
$nw (il 8A) waurvFinm CO, meluvussiasivnudaeniuussgine Ma fuunliiluly
AAN19AgIiUY Ae JUSu CO, Wt uauiaudt 10 91ntuSanamdanifudneiuiy 20 Yu
Tneuss9sinsi PP fimsazanuesuunal CO, gsiign 503091 Ao PE M2 way PE 1anz3uuingdu
d193U PP 1anz3u11m 0.5 eutums laifinsazanvesuiuna €O, meluussyfamilesnngsd

=

N9+ 339N TR U TEnianglunaznrsusnlaeg1adasy duusiedua M4 Uunu

Y

1%
= v *

CO, WMNIUNAWNUSNWIWIY 7 Tu nUuanadly (A9 8B) Fan157USues O, anadudtiuau

v s

wazUTuIae CO, WNTURAIAAAITY HANUFURUSAUNTEUIUNITANLALNITEONANTNYDING

NAUANUAN WL IDINANNAUTZLAN climacteric (59471, 2549%)
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25

—a— 8§94 PP
20 - B ] 4 PP+13185 @ 0.5 cm 31U 8 §
4
$ e QI PE
~ 15 i T < o
o) L —— 09 PE+HRZ3UAgdu 31U 32§
—%— 4 M2
g 10 | :
q,;.; —e—Qs M4
5 -
A
0
25
S 20 -
e
N
O 15 -
O
3
€ 10 -
-2
=
5 -
B
0
73 14 Ju 20 Ju
oo o =
nauAUTne 12°0. W

il 8 Usunaing O, (A) waz CO, (B) meluussyinsivesndrevendausadudnudinisiiu

Snwilgaungil 12 esrivaigysa

AMNINNINLAL LAZAMAINAITYBNTU

Tunsesvaeuamnaivesndieveudaunadudn laun Usunamewdiiazateinle

1%
Y

a a a o ' 1 v a X 1Y -3 =
Viaviua (TSS) wagUSuainiud wudn A1 TSS Uaenaleneuiiuyud N Tuusnveansiusnuas
fiddeegi 7.8% sendteveudinsivey antuintudusening 17.9 89 18.9% sewing
-3 a ! [ [ sa 1 a o 1 | J
nsiusnwauNaan (i 9A) egelsinin n1sussluusnadueisssiaiuldinasdedn TSS
YoINTIEeundRINKaan druUsunadaniiuginsimnulundievengniivsinaliasnnuaziial
Juqasq Tuudazussydadinaandiiarfiviimsiiuine wivsunadafiugveamnussyiund

Anfilaiuandnatusnnlnefaiadoegszaring 1.7 fa 2.9 un/100 ua (il 98) seiluandlfifiudn
yilowesusryfusinitlunisussq lifinadenmunmmaniiveandeves
TudIuv9IRUAINAITENTULAENITNANTUIINATUUUAINYDULALTIN WUTT AZLUY
auvoulpsTuddanawmueganiuinmituiuiu lnendievendlalfussgluussgdoe
(control) fiazuuummwoulaTiusini 5 Azuuu ndamaiunwum 7 Yu (eziuuniseey
Tnesamsinndn 5 avuuu Feinflaunmliifuiisensv) vazivssatasisinduannsafulsumds
20 $u Tneidansnanmiuiisensu dunisussefieussqdus Ma uay PP daaslinansuuy

wasduNgauSURIAUSNWIUIUD 25 U (N9 10)



(%)

¥

Y o
ANINUM

1

v
°

Ya3udsiazane

(1n./100 ua.)

a
ANNUUY

a

25

79U 149y 209 259U

‘ nagni 25°9. nauiuinen 12°9. w1

16

—a— lifussgluussydioe

Qe PP
—o— Q3 PP+1123 @ 0.5 cm 31U 8 3
—%— N PE
—%— §9 PE+HRNZ39WIn 308 1w 32 §
—o— I M2
—o— 19 M4

2NN 9 USunaueaudeiazatetnlavianus (A) wazUsuiaisiud (B veandevaudawaadudn

AzLUUANYaUlRYSIU

a 1% v ! [ dl' a
AN 10 AZLUUANNTEULAYTINYBINAIBNARLALTUTNLLD NAENNYUNU

10

‘:l' el' a = [ 8w PN )
LM@Nﬁ@ﬂWQﬂA‘IﬁQQJ 25 DIANGATYE BANINNNTAUINYIN 12 IAaLed W 0 7 14

20 wag 25

4

—a— laiussgluussadine
94 PP
—+— Q9 PP+l9125 @ 0.5 cm 31U 8 3

—— 4 PE

—%—§9 PEHEUINngdu $1uau 32 §
—e— QM2
—— 4 M4

0 U 79U 149 209U 259U

‘ nagnii 25°9. wawhudneil 12°9. U

a

25 2aALTALYYE

Y

Mﬁﬂﬁﬂﬂﬂ’]il’ﬁu%ﬂw’]ﬁ 12 99 wal@sd w1 0 7 14 20 uag 25 U (AZLLUUAINUTDU

Togsauinii 5 Aziuy fonfinunwldiduiivensv)



17

21gMInusnen

A9 2 wansliiiiudn vssAaeivia Ma Baglumsvrasnisan vinlmAusnwlduy
\ade 31 fu lnefinunmdaduivousu egslsnm Ma Tdunudeuinsgs Quag 5 uin) Bslsl
Auenfumaianlfludsndvdmngduniafivdun vasfinisussluessaiust PP aflony
msifudnwieds 28 fu fanumngaudmivliludmndudunnit Wesandiedneignis

v dl

nusnulaunuuaiisunuiisindy (uaz 0.50 um)

a

A15199 2 Brgnsinuinyvesndevensinudtdudnudanmsiiuiionmgll 12 ssrwaldya

Y

weeliNeaumnd 25 ssenigadia Aunagn

nsINID 21U (3u)
lsiussqluussatam @smuaw) 8.0 d
U55qlugs PP 28.0 b
U539bU8 PP+1830U10 @ 0.5 B3l 91U 8 § 20.0 ¢
Us5qlugs PE 22.7 ¢
U553luge PE+Lf\1’wgsummgL%m U 32 § 21.0 c
U539lugaviia M2 23.0c
Us53lugeuiin M4 31.0a

% CV 8.5

o o

Y@enus abed Muanansiulumssiineaunifeiiuuanstisnuianaeiusg 1wt Ay nean s

Aadetiu 95% (p<0.05) Ine3s DMRT

2) navasUsIYNnYiioaIgnsiushudulzsanusguanausaniauuilan
nsgayisumtinveswdnnadn

dulzsnussyanariuildy PVC dnsgaydetmingsiiganasneignisiiunwiuiu 9 Ju lay

[

finsgaydetviin 0.4% waanaiuinviuig 3 Tu wasiinduis 1.4% Tutugavinevesnisiiu
[ gy (Y ¢ a A = = H Y 1 a [

$nwn vaugnduUrsaussyluussadueiviindue dnmsagdeuminlidiiy 0.2% nasneignisiiu
Shwwnu 9 Tu (nndl 11) Melliliesannnisussgluniaiinsviudmieilay PP way PE fanweay
Juvssyiadntaniin Uszneuduandfvesdnsinisduniuvedletivesussyduriilaligann

(14.8 uag 18.2 ¢/m%/day Nunil 38 M TATEA AUTUFUTNS 90% A1ud6u) Wi1ln

=

i
meluussadadidnandsadinnuivazanegneluussadue dulvsanudedadinisgode

Y

' ' 1%
Y [

niing ulussydudidinandnssudsniinisazsvungduinlidasinisduriuvesleun

A = i ~ & o 8§ v a0 v a X | o d' Y Y ale &
LWNSUULLWEV]L@U']zllsU‘U'WlLaﬂV]'ﬂVﬂ']iijiyJLaEJu’]WUﬂLWN“UUI@J?J']ﬂUﬂ Tﬂigmﬂ'ﬁWiJﬂfJwaaﬂJ PVC U

L3 % 1'% L%

ieanslafidutaiuuuaadsandinisiadvesdiduldlaidunstaninlaeauysal Jaenavili

9
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[

fgeanletarunsassiveeenuily dulvinddilonainnisagidonnudunazuivingnii

de

UgIANUTIPNEUTIINILUUBUY

2.0 -
—e— o+ audia PVC
c
S 16 - —m— 01n+WAau PP
[y
d ap ¢ <
§ 1.2 - —A— 0A+WaN PP 1125100 4 §
s
ao? .
) —<— mn+Wau PE
© 0.8 -
ay & <
%:, an+Wau PE 3N 4 §
"E" 0.4 -
0.0

09U 3 U 6 9 9

a

il 11 msgadstvinvesdulzsaiugquadausanionusinandinisiivsnufaaumgd

Y

10 pyFaLTd

Ysuaufngazaunigluussgsion

dulzsadausanionuslnaluussaduannnnssuisd Usuiaig O, anasuazuTuia CO,
Fudududeriusasnoigninfuineuu 9 fu (i 12) lunsfisturesFunu 0, wui
duzsndpusaiussaluussgsas PVC dnsanasiiigaainuiunal 16.1% naansiiuinuun
3w wide 4.2% naansiusnwiung 9 Ju daussdue PP uay PE In1sanasesusuna O,

[

TussaunlduandsfiuegnafidedAynadiain 18.0 uag 17.9% auadu fengn1siiusnw
WY 3 Tu wWide 12.3 uaz 12.8% muaiu Weainuinwiuiu 9 Tu susidulzsatuussyiue
o 2 o = a o ] v ¢ a A
PP @ PE 713n151218500n 3 duduiu 4 § dnmsanasvasusinm O, desnitussyiamiviingu
fia anadaIn 20.6 way 19.0% A1uaIRU Nenenisiiusneiuiu 3 Tu wde 17.4 wag 17.5%
[ [ @ o LY c{' o X a [ & o 4
MINFTU MRINITAUTABIWIY 9 TU (A1 12A) NIl TUHANIINNISIIEFYRIUTTAA VI
NsguNuYasinesenInglukasneuenussdaaAnTulaen U Sueviadun luiinns
11eg daUsIU PVC 1U3una O, wdsluussadaidiignenaiiiesainaudfvesiiday PVC
a % | are a A a a a Y I v
AeputamuINIWdNYIndY (A1NUVUT 0.255 Tadunsg) VaueiReINUenIINISTURIUYRINY O,
AnIfaudnaesviinniy (§n31n158uN1uing O, ¥a9UsIYinuel PVC PP uae PE Ao 6,500
9,963 Way 10,262 cc/m?/day muaiau) dmsuusunu CO, duwalduiudululumanniuiy
Y3ua O, Nanas insiendanaaniinisi O, aeluussydusiunldlunismelawinaigye mis
avausnnnasiulawsalndu Co, ¥ wazndanu usuldlunisansedn @S, 25490)
U e A a N A - =1 ) =
AeluussAuylivsuin O, anaswaziiusuna CO, WNUINTUAIUTEELLIRITAUTIY B9

U3390091 PP dinsazauveauuim CO, nngluussadungenigalaeisedu CO, WNTUIIN
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1.5% waansiiusnwiuny 3 Ju lu 6.1% lutugavinevssnisiiusne) sesasuife PE PVC
PP+1a1%5 way PE+A19g N5y CO, 1.0 0.3 0.4 uag 0.8% auddu fengn1siuinwiuiu
3 Juiindwdu 5.2 4.2 3.6 uag 2.9 MuawU 191gN1SAUSNYILIL 9 U (ATl 12B) 3013

avay CO, neluussydnsiidinasdunaunanannuunnaisvesnuau UAMUANINLILAZ SR

N5TUHUAPVDIUTIAAUI (15799 1)

30 -~

A a0+ Aduda PVC

-~ 2 A —m— onn+ildu PP
X
g ad <
w18 - ‘\;\_ —A— oa+#ldu PP @gidu 4 3
(@) = py
= —x— an+Wau PE
< 12 T a ¢ <
E’ﬁ 01A+Wau PE W@zgdu 43

6 -

0 -

10 -~

B

~ 8 b
g
N6 -
]
()
e 4 -
&
7
S, L

0 /T/ T T 1

39U 6 u 9 Ju

4 o

A 12 YSuafing O, (A) uar CO, (B) ngluussyiudivesduizsaiiugguadaudnioy

vilnavdsnmsiiusnunfionmgd 10 esraded

AMNNIAUAN LAZAMAINNNTEBNTY
Tunsasavdeuaunnniuaivesdulzsadausdmionuslan loun Usunamewdiazale
loviavam (TSS) Usunaunsaiilawnsnla (TA) wasUSunadniud wudn nsussydudssndaunly

ussdaeuansneiuliiinanssnunenislieuslaswaauiunn TSS lneynnssuisiusunm TSS

[ a

Pliwananeiusgniideddynsadfnasneignisiuinw (nil 13A) vausiuna TA was

<
IS o/

a a a1 X ! ® @ LY a1 a 2
’JWW?,JUGUSU@\??{U‘UgiﬂﬂJW]SUUG] AN FEUINNTNUINYIUIU 9 TU lagfdanaaeueslsuia TA uag

a al

AAUTlUYNUTIATUNNTEAY 0.2% Uag 6.5 1N./100 Ua. MUE1AU TWTULSNTBINITNAGDY WAy

)

fiAafenszau 0.3% wag 7.1 1n./100 wa. mua1su Tutugavinesesnisiusnw (nnil 138

waz 130) MiluruilanafnainaudnvazausssuvIfAvesndanaanvitliguninniaaily

a0

° [y 1 [ a = & I v aa a N
dutduanu EJSﬂﬂliﬂﬁﬁmﬂiuﬂmﬂaﬂﬂEu.ﬂ'WW‘VlNLﬂllL‘VmWUBQIU3SW‘UVI3Jﬂ’]iL‘U’d?JULL‘UﬁQ%iEJﬂJﬂW
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wNAusEnIseliavesussgdaeildunin daudsanunsonaidladi vliavesussgdueliing
sansiUAguLUan N mLAlivesdulsafalssnsonUsinn aenndediunIsANYIveIRTINg
(2554) wag Montero-Calderon (2008) #4318911431 dudzsadaudansouuslnaial TSS wasTA

a <3 2 1 @ v
WAy ULUAENUBETEMINNITNUIN

e 20 -
E A —o— nn+Waudn PVC
2
g 16 - - - .
nZ \ — —m— on+Wau PP
EY Qg
%g 12 4 X - «
= —a— oa+Wau PP nzgidu 4 3
2
(G 8 ] a ¢
= —¢— mn+Wau PE
=
V; 4 A ¢ <
2 a1 +Wau PE @zgdy 435
S o
0.5 -
B
EE 0.4 -
e
TS; 0.3 -
g L 4
g 02 - i
-ﬁ m \g
[
)
< 0.1 A

15 +

12~

(1n./100 ua.)

a
AU UY

a

29 13 USunauvesideiazarsinlavianua (A) USununsadilawmsnle (8) wavdSunaianiud
(O voaduirsaiiugguasausansonusinanainisiiuinui Neamal 10 83mn

ALy

ludiuvesaunInatguenwazAmnIMNNTTUUsENIUYRIdUUE SAFAY Wud1 N15UTIRLY

Ui nnssuisiiazuuunmsiinduiaaniolledulznluszdu 1 Azuuu naene1gnIsiiu

Y = 1

$nwuiu 9 Ju (i 14A) wanslviviudl dudesanussyluussydusiviadieg In15ied

[
Y

4 a A via & da X o o v vy & &4
UmavuRielaiiy 20% VeI uUNRITIMNA I@EJB%JJIUi%@UV]EJEJNi‘Ul@ VN‘LJL‘LJENQ’]ﬂﬂ’]iUiiQELu
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Ussyineiluan nninsUandnyilviia nsusuanmussentaneluussadaeiinliiusunu
0, anasluszruniladafidudisvrasnisiinasduinaiinniowasyiedneignisiusnw
FulrsafaumalauIudy @suawazriunsi, 2551) N9t A15AUSHI O, ansasluadInNananns

vneuaeaeulesd polyphenol oxidase (PPO) Fudutoulasidrdglunisildsuansuseneu

' 1
SAaa o

phenol lUtluansusznauiifiduima laseulesl PPO vinUfAseeandladaisusznau phenol

= o

lpazsael O, lunsdievituisen Wevsuna O, a1 FuinlinsviufisenAnvuladinasnig

a = %}1 a dy 4 14 a 14 o U a a a o
WAANTAUIRIANATUTIAINIY (R399, 25499) ANMTUALLUUNITINABINITHAUNATDIAUUL A

ada

#191504191N91733U1 NAULAETATIRTRIFUUEIATRAlUIINUNR wunnnIsuIslazuuulusedy

1 AzwuY AuitegNsAUSNYILIY 6 Tu dulzsafiussyaaudiuiidy PVC Seazuuuiinduduy

'
a =

2 ATWUL YENUTIAMYIvTaduY §e0gNsriu 1 Azuuy wanainIsiiusneIuie 9 Ju nn

ad

a a é{ d‘ 4! a a g a QQ‘I
ATTUITUALLUUDINTNAUNAAIVU (NN 14B) FI1NALLUUNISLANFUINIALALBINITNAUNFN

Y

(%
[y [

AT Qﬂﬁﬂlﬂﬁmimiamu@mm‘wmawﬂszmu’tumsﬂsmﬁuﬂmmwmiaau%’dmiﬁﬂu
ALLUUANNTBULAEIIY AILAAIIUAINT 14C WU *ﬁmqmilﬁu%’ﬂmmu 9 JU FUULIARALHY
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