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Abstract

The object of this study was to determine the effect of high CO, shock on
storage life of mango and longkong. The first experiment, mango fruit were treated with
30%C0O,+5%0, 50%C0O,+5%0, and 70%CO,+5%C0O, compared with non-treated
(control) at 13° C for 24 hours. Then fruit were stored at 13° C for 14 21 and 28 days.
After that, fruit were transfer to room temperature (25° C) until fruit were ripe. The result
showed that mango fruit treated with high CO, in all concentration has no different in
weight loss, skin color, peel and flesh firmness, total soluble solid, titratable acidity and
vitamin C with non-treated fruits. Mango in all treatments can be stored for 14 days at
13° C and ripen naturally after transfer to 25° C for 4 days. Afterward, the effect of high
CO, and modified atmosphere packaging (MAP) were determined. Mango fruit were
treated with 709%C0O,+5%0, for 24 hours at 13° C then stored in modified atmosphere
packaging: wrapped with polyvinyl chloride (PVC), packed in linear low density
polyethylene (LLDPE) bag and M-Tech (M4) bag compared with non-packaging. Then the
fruit were stored at 13° C for 7 14 21 and 28 days and transferred to 25° C until fruit
were ripe. M4 bag has good result for retard ripening and reduce weight-loss than other
treatment. However mango fruit treated with high CO, and MAP could be stored for 21
days, high CO, treatment only has unclear effect for prolong storage life of mango.
Further, effect of high CO, on storage life of longkong were determined. Longkong fruit
were treated with 10%CO,+5%0,, 30%C0O,+5%0, and 50%CO,+5%0, compared with
non-treated (control) at 13° C for 12 hours then stored at 13°C for 3 6 9 and 12 days.
The result shown that longkong treated with high CO, all treatment has lower weight-



loss than non-treated. However high CO, treatment could not reduce skin browning and
fruit drop. Longkong treated with higher CO, concentration has higher skin browning and
longkong fruit in all treatment has no different in chemical quality. The effect of high
CO, and MAP were also determined. Longkong fruit were treated with 10%C0O,+5%0, for
12 hours at 13° C then wrapped with PVC, packed in LLDPE bags and M4 bag compared
with non-packaging. The fruit were stored at 13° C for 3 6 9 and 12 days. The result
shown that longkong treated with high CO, and MAP has lower weight-loss and higher L*
value than control. However high CO, treatment with MAP could not prolong storage life

of longkong, almost longkong fruits in all packaging has drop when stored for 6 days.
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feInNsfia CO,10%+0,5% nuulanaedliainliiiunal 12 Hlua igaumall 13y wdima
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ASSUATN 1 @nnussenniaun® (control)

aaa Y Y as A . .

N3NV 2 Buamgwauen polyvinyl chloride (PVC)

N33U359 3 UTIYINAAAN low linear polyethylene (LLDPE)

N3SUTIN 4 UTTYQINaadn M-tech 4 (Md)

MAINTUENITOHARDINBINUTIRLUREN I NAERNYMENTEMunadafiul UsTgnen

av 1 98 Wldiusnwifioamgll 13° 9 dunnsivaeununimilonuinyndunal 3 6 9 way

12 Tu TegduiindeyansnsiadeuamunI [WuAIiunIsmaaesd 3
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SreziIa (SUAU - duan) : Aanaw 2554 D9 Augeu 2558
Ao unAIUNIS : 91A15URURM TN IuaanI Ui
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nsmaasil 1 msld Co, anudutugdunisinongnisfiudnuusinafuginnenlddes
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nauzsinnssEimsgaudsthmindsdudefuinvidunanuiu  defusi
Junian 28 T mammqsqmmuqm:ﬁmsqiyLﬁsﬁmﬂ’ﬂmmﬁqm 12.63% uiiliwanseiuNaNeag

HIUN5M CO, ANUNTU 30 Uay 70% dnSurauzdafiiiunsiy CO, MnAautuing

1
=] o

gidedmnldunndeiy  Wieihugdeeninigam)iivioaunseninagn  Naugaainig

e =)

godeumindiuduedsiailos  lnenauzihaiinusnwiluiendudunanuiuinisgay.de
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=< 1 ada 4 [ 2 goj Y 1 1 (% aa
Uwinunndu wazusiaenssuIsiivesidudnisgadetminliunnseiumeada (Table 1) N3
W o, anudufugafienududusing 9  deldanunsaaneiiduinisgaydotminvesa
ugshadaiusnuluionduls wauziediiumsly Co, anudndugdalinnsagydetivin
IndiAgeiunzaieilalasu CO, Anututug
2. MmaagunUasdden

HANYNNITUABTA L* anandnies uaslen b* WinTumuszaziaInIsiiuing

InaA1 b* veaudenuzdrdianduuin wansdeindmdes nasnszeziainisinuinwuy 28 u
' ' 1 aay 1 1 @ aa A -3 Y 1 =
A1 L* wagA b* Yekauzaannn st liwansneiun1eadn Weiudnwiuiu 14 u nausaiied
A1 L* wagen a* Wwaginiu 74.40 way 34.30 mua1su Weaiusnwiduna 28 Ju wauzsiiedl
A1 L* wazAn a* waeu 70.45 uay 40.82 mwanu (Table 2 and 3) uazflethuauziiag
9ONUNIVIQUNNINB (25 © ) WNTLVWAFN HANTUINNNTTUTTAAT L* wagen b* lalumneng
funneadid wauzsamnnssisliuansonisiaunfitiiosantasu CO, g (CO, injury) lnedrn

W oA = a | A a a aa 2 <
VOINANZUWENAINALNAD L TUUNG NauzaaNNTEnvzUnIsilasuLUasdUaeniUuE
WRBINTY kazilA1ANaINanas Ingnauzaegnilan b* aandwanu sadulilonauzaiiellan
b* WATULAAIIHATNTANANTY 1NHANITNARBINUT HaNzdnnnTINTTlaieananiios
Wudlen L* wageAn b* ldunnsneiu wanedinasly Co, anudnduge dslaifinalunisyeasnis
WarLWUadEIUAaNT0mNANEII FIANFI9IINNITNAGBIWY Batu was Thompson (1998)
A9 CO, AnuLdadu 5 10 20 40 waz 60% Jurian 1 3 uay 5 U uhuzlomaszey mature

1 ¥ ¥ ¥ < 5 = =)
green WU NSk CO, Anududuguluszoznady dnalunsvzasnisanveusilome Lag

2 = a aa N < Y d' v v

uzWomalnsildsullasdinandlenduduntias  Weaudutures CO, WazssusiIan
N3
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1 ada 1 dy & dy A [ [ I dgf
Hauza e NNIIUIsHANknavesUFentasiioanauanuinwidunaiuiuiy
A & W ) & & & ' aal 1
Waivsnwuiu 14 waz 21w enuwdwiledenuazilovesuzaiimnnssaislidiany
L aa A4 & o < o . ~ & P v A
wANAeuM9Eda Weiushwduian 28 Tu nauzahyanIvauiiauLuuilowfentanian
A9 3.86 TaAU uAlULANAI9INATINABIA CO, ANULTU 50 Waz 70% o8 1ildud AN INans
dmsuanuwiuiiovellonsiing wuin gamuandanultuiieveile 1.85 Wiy Luunnsng
AUNANZLNNHUAITIE CO, 70% TINAULUULLBWINAY 1.86 TIFU YeueINza KIS I
CO, 30 way 50% dauwduiliavasialiunns1eiume 2.19 way 2.11 Tfu muaisu Weih
| A a v o & | a2 o v ]
HANZI9B8NNNTRMITEY (25° @) AunTeNwadn wuil Hauzdsnusnwlueaduly
-dy a 1 -dy = -dy 1 1 I3 1 aad a
srgIaINTLliauwiuioGenuaziloanas  usegelsinunaNzianyNnIIIIEEAY
wiuilleliupnsaiunneeadf  (Table 4 waz 5) wauzihadlesuandziiauwiuiloanas
\Wesnnnszuaunsgnaziinmsuasuwlaesivlamsaduluanaidnas wazmsiudsuulas
o P ] ' A @ o v < &
YRINULwaa (Prasanna, 2007) 21NN1SNAABY WU Wavzdadianusnwluieududusyey
nanuuiianuuiuileanas Weswindulinggn  widesdnisnusnuigumgTniurraueaiag
Y] a = AN a a X | ] = v v v ' | Y '
fapainsAsuulameal Tinguintueget 9 Fannsi CO, anutntugaunnauzsedsly
anusatierzaemsgnuomazislauuduniuziiusnw luieadulagliiunsTi
CO, ANUNTUES Faranliunnsneanluanssue3ntasu CO, Anududu 5-40% uu 1-3 fu
waiheanunuiuinwluanmussenaunineamall 0° @ laenwudn waansaiueslinIuwly
ey Waldsu CO, mnuintugeliy uagseeza1uIwiu (Harker et al., 2000)
4. AAINNIBAY
dlonsrvdeugunnniuaiivewauzihmdnioananiendy wuir Wefusneiu
X a 2 & a U a a & v a P
SeeranIuIN USunaeandasvaanazaneuiladnisildesuslasiewdntes  Usuianseai
Imnsalauazriniludanas Weonuinwnluan 28 Tu wauzdgamuauilUsiaveds
& a T yy A & a & | oA v P
mwmmazmauﬂmqwqm Ao 1512 UInd drumauzalediiunisli CO, avadiudugayn
ada a < & a goj ' | [y aa o a 4
n551A USRI aNaNazatetn laliuansneiun1ed@dd  why 1433 USAY  uavka
Uz NyAUAUTUTINUNIaNtnmselatosNian Ao 0.49% lduansnsiurauzaainIunIsid
CO, 50 wag 70% Fausuaunsalmnsnld 0.58 waz 0.54% mNadu dmsuUTuIaInIAuD
HANZINRIUNTY CO, 30% TUSuaianfiudsande 8.76 un./100 ua. lunneamaaia
[} = o [ = a 1 1 a2 [
flugaAuAN Ao 11.98 un./100 wa. dmsuaunmIsATllonagn wudl Hazeiiuinuilu
v < @ a A a 9 a a A A a X ' &
veududuszazauie  dUSuansanlnnsalaardSunaimiudiiuty  egalsnanuna
' ada A < o a Y a a 9 a a a1 '
Uz 9nNNITUTBRUTINUvemdimuaiazaals Ustnunsailnmseld wagdnnfiugliunnsng
Y] aa | & o v o Y Y o a A v °
funneadis Inenaugshafuinwluiedduunu 28 Ju uidnhesnunoumgivies (25° %)
qunseianaan IUsuamemlsvivuafiazateiild was 13.90 usnduSunansadlnmsala

@AY 0.35% warUSunannndiudeay 21.38 un./100 wa. Amua1nu (Table 6-8) Wauziailodl
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Table 1 Weigh loss (%) of mango treated with CO, 30 50 and 70% for 24 hour and
stored at 13°C

treatment storage time (days)
14 21 28
unripe
control 6.89 ab 9.22 12.63 b
30%CO,+5%0, 5.88 a 9.74 11.62 ab
50%C0O,+5%0, 6.69 ab 8.59 11.23 a
70%CO,+5%0, 7.36 b 10.08 11.28 ab
CV (%) 11.2 13.2 8.2
ripe
control 14.32 16.33 ab 16.33
30%C0O2+5%02 13.90 14.63 a 16.57

50%C0O2+5%02 13.28 15.11 ab 16.39



70%C0O2+5%02 14.60 16.61 b 17.66

CV (%) 11.5 8.3 7.2

Mean in the same column followed by different letter are significantly different at 95%

Table 2 L* value (lightness) of mango treated with CO, 30 50 and 70% for 24 hour and

stored at 13°C

treatment storage time (days)
14 21 28
unripe

control 74.90 71.54 69.73
30%CO,+5%0, 74.34 72.24 70.53
50%C0O,+5%0, 73.76 70.73 71.50
70%CO,+5%0, 74.58 72.40 70.05

CV (%) 1.6 2.3 24

ripe

control 70.20 68.61 68.35
30%C0O2+5%02 70.17 69.59 67.39
50%C02+5%02 70.37 68.91 68.53
70%C0O2+5%02 68.45 68.31 66.94

CV (%) 2.2 1.8 3.4

Mean in the same column followed by different letter are significantly different at 95%

Table 3 b* value of mango treated with CO, 30 50 and 70% for 24 hour and stored at
13°C

treatment storage time (days)
14 21 28
unripe
control 33.09 39.64 39.75
309%C0O,+5%0, 33.31 39.22 41.00
50%C0O,+5%0, 35.89 40.23 41.20

70%C0O,+5%0, 34.91 40.53 41.31




CV (%) 6.5 5.7 3.9

ripe
control 45.10 43.46 40.92 ab
309%CO2+5%02 45.23 45.07 41.10 ab
509%C0O2+5%02 45.19 42.38 44.03 b
70%C0O2+5%02 45.79 44.32 39.74 a
CV (%) 3.1 5.6 5.6

Mean in the same column followed by different letter are significantly different at 95%

Table 4 Peel firmness (N) of mango treated with CO, 30 50 and 70% for 24 hour and
stored at 13°C

treatment storage time (days)
14 21 28
unripe

control 22.99 6.67 3.86 b
30%C0O,+5%0, 22.38 7.28 4.99 a
509%C0O,+5%0, 18.50 6.76 4.01 ab
70%C0O,+5%0, 19.95 6.42 4.20 ab

CV (%) 31.4 18.9 15.2

ripe

control 5.42 3.70 3.46

309%CO2+5%02 5.54 4.04 3.34

50%CO2+5%02 6.17 3.80 3.40

70%C0O2+5%02 5.90 3.89 3.61

CV (%) 14.0 14.2 12.2

Mean in the same column followed by different letter are significantly different at 95%

Table 5 flesh firmness (N) of mango treated with CO, 30 50 and 70% for 24 hour and
stored at 13°C

treatment storage time (days)

14 21 28

unripe



control 19.42 3.16 1.85b

30%C0O,+5%0, 21.93 3.01 2.19 a
50%C0O,+5%0, 12.19 2.65 211 a
70%C0O,+5%0, 20.28 2.94 1.86 b

CV (%) 61.3 24.4 7.8

ripe

control 1.61 2.04 a 1.61
30%C0O,+5%0, 1.68 1.94 ab 1.63
509%C0O,+5%0, 1.68 1.86 ab 1.67
70%C0O,+5%0, 1.75 1.69 b 1.70

CV (%) 9.8 11.3 9.0

Mean in the same column followed by different letter are significantly different at 95%

Table 6 Total soluble solids (brix) of mango treated with CO, 30 50 and 70% for 24 hour
and stored at 13°C

treatment storage time (days)
14 21 28
unripe
control 15.22 14.42 ab 15.12a
309%CO,+5%0, 14.64 14.14 ab 14.74 ab
50%CO,+5%0, 15.70 14.86 a 14.06 b
70%C0O,+5%0, 14.80 13.90 b 14.20 b
CV (%) 6.2 a4 4.2
ripe
control 13.82 14.52 13.58
30%C0O,+5%0, 14.28 13.70 13.98
509%C0O,+5%0, 14.14 14.66 14.02
70%C0O,+5%0, 14.78 13.90 14.02
CV (%) 8.5 53 6.1

Mean in the same column followed by different letter are significantly different at 95%



Table 7 Titratable (%) of mango treated with CO, 30 50 and 70% for 24 hour and stored
at 13°C

treatment storage time (days)
14 21 28
unripe
control 1.63 0.99 0.49 a
30%CO,+5%0, 1.60 1.06 0.70 b
509%C0O,+5%0, 1.45 0.89 0.58 ab
70%C0O,+5%0, 1.42 0.91 0.54 a
CV (%) 14.0 14.1 16.2
ripe
control 0.33 0.31 ab 0.37
30%C0O,+5%0, 0.31 0.29 ab 0.35
50%CO,+5%0, 0.32 0.28 a 0.34
70%C0O,+5%0, 0.35 033 b 0.36
CV (%) 10.8 9.9 8.1

Mean in the same column followed by different letter are significantly different at 95%

Table 8 Vitamin C (mg/100 ml) of mango treated with CO, 30 50 and 70% for 24 hour
and stored at 13°C

treatment storage time (days)
14 21 28
unripe

control 23.06 22.58 11.98 a
30%C0O,+5%0, 22.35 23.10 8.76 a
50%C0O,+5%0, 30.94 2297 18.77 b
70%C0O,+5%0, 29.65 24.52 21.36 b

CV (%) 14.4 11.8 28.4

ripe

control 15.38 15.39 20.97
30%C0O,+5%0, 14.25 14.54 16.97
509%C0O,+5%0, 12.88 16.73 17.33

70%C0O,+5%0, 16.50 18.06 23.63




CV (%) 15.2 17.7 31.3

Mean in the same column followed by different letter are significantly different at 95%

30%CO, +5%0,

50%C0, +5%0, 70%CO, +5%0,

Figure 1 Mango fruits treated with CO, 30 50 and 70% for 24 hours and stored at
13°C for 28 days

50%CO, +5%0, 70%CO, +5%0,

Figure 2 Mango fruits treated with CO, 30 50 and 70% for 24 hours and stored at
13°C for 28 days and place at room temperature (25°C) until ripe
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Table 9 Weigh loss (%) of mango treated with CO, 70% for 24 hour and packed in plastic

packaging stored at 13°C

treatment storage time (days)
7 14 21 28
unripe

control 3.16 c 571c 9.16 c 12.64 c
Wrap with PVC 1.38 b 277b 403 b 594 b
LLDPE 0.40 a 0.95a 2.88 ab 211 a
M4 0.33a 0.55 a 0.96 a 1.13 a

CV (%) 124 17.6 40.1 259

ripe



control 14.45 b 1291 b 16.38 ¢ 13.25c¢
Wrap with PVC 14.28 b 1143 b 11.78 b 720 b
LLDPE 12.50 a 8.19 a 9.55a 3.62a
M4 12.12 a 777 a 8.47 a 7.60 b

CV (%) 6.5 15.6 9.0 7.7

Mean in the same column followed by different letter are significantly different at 95%

Table 10 L* value (lightness) of mango treated with CO, 70% for 24 hour and packed in

plastic packaging stored at 13°C

treatment storage time (days)
7 14 21 28
unripe
control 77.58 a 77.48 73.93 a 71.79 a
Wrap with PVC 78.99 ab 76.93 74.72 a 72.71 a
LLDPE 78.28 ab 77.32 74.15 a 73.00 a
M4 79.16 b 78.30 76.48 b 7591 b
CV (%) 1.5 2.0 1.5 2.2
ripe
control 70.88 72.43 ab 71.14 69.98
Wrap with PVC 70.38 71.65 a 71.35 71.63
LLDPE 71.13 72.08 ab 70.31 71.32
M4 71.44 73.09 b 65.75 71.32
CV (%) 2.2 15 9.1 2.1

Mean in the same column followed by different letter are significantly different at 95%



Table 11 b* value (yellowness) of mango treated with CO, 70% for 24 hour and packed
in plastic packaging stored at 13°C

treatment storage time (days)
7 14 21 28
unripe

control 36.70 41.45 42.00 4193 b
Wrap with PVC 35.55 37.88 42.95 4194 b
LLDPE 36.26 39.50 42.98 43.29 b
M4 36.21 36.63 39.48 39.13 a

CV (%) 6.4 17.9 6.6 a.7

ripe

control 44.34 40.89 45.78 42.29 a
Wrap with PVC 45.92 45.81 46.64 44.38 a
LLDPE 45.73 46.06 47.46 42.62 a
M4 46.43 43.88 44.45 46.87 b

CV (%) 5.1 11.1 52 4.4

Mean in the same column followed by different letter are significantly different at 95%

Table 12 Peel firmness (N) of mango treated with CO, 70% for 24 hour and packed in

plastic packaging stored at 13°C

treatment storage time (days)
7 14 21 28
unripe

control 3281 a 8.39 9.57 493 a
Wrap with PVC 30.48 b 8.03 6.26 335c
LLDPE 30.03 b 9.12 5.01 323c
M4 29.75 b 9.70 8.58 413 b

CV (%) 59 18.7 42.4 135

ripe

control 8.39 10.92 a 493 a 4.34 3



Wrap with PVC 8.03 571b 335¢c 3.40 b

LLDPE 9.12 6.10 b 323 ¢ 294 b
M4 9.70 981 a 413 a 350 b
CV (%) 18.7 27.5 135 12.8

Mean in the same column followed by different letter are significantly different at 95%

Table 13 Flesh firmness (N) of mango treated with CO, 70% for 24 hour and packed in
plastic packaging stored at 13°C

treatment storage time (days)
7 14 21 28
unrip
control 60.93 2.14 4.97 2.04
Wrap with PVC 53.69 2.11 3.15 1.95
LLDPE 54.12 2.23 2.45 1.98
M4 57.56 2.26 3.61 1.83
CV (%) 16.9 12.0 59.1 9.9
ripe
control 2.14 2.39 a 2.04 2.44 3
Wrap with PVC 2.11 1.71 bc 1.95 216 b
LLDPE 2.32 2.06 ab 1.98 194 b
M4 2.63 1.50 c 1.83 1.88 b
CV (%) 12.0 17.9 9.9 10.9

Mean in the same column followed by different letter are significantly different at 95%

Table 14 Total soluble solids (brix) of mango treated with CO, 70% for 24 hour and
packed in plastic packaging stored at 13°C

treatment storage time (days)
7 14 21 28
unripe
control 1093 a 13.92 15.08 a 1550 a

Wrap with PVC 10.45 a 11.36 14.33 ab 14.77 a



LLDPE 10.62 a 13.33 14.35 ab 13.65b

M4 9.28b 11.88 13.58 b 13.65 b

CV (%) 57 20.7 5.1 5.8

ripe

control 15.35 1532 a 16.07 a 15.68 a
Wrap with PVC 15.15 14.65 ab 14.12 b 14.57 b
LLDPE 14.48 13.80 b 13.97 b 13.63 b
M4 14.92 14.70 ab 13.98 b 13.78 b

CV (%) 8.0 6.2 7.2 6.0

Mean in the same column followed by different letter are significantly different at 95%

Table 15 Titratable acidity (%) of mango treated with CO, 70% for 24 hour and packed
in plastic packaging stored at 13°C

treatment storage time (days)
7 14 21 28
unripe

control 2.32 1.77 1.03 a 0.51 a
Wrap with PVC 2.03 1.57 1.13 a 0.58 a
LLDPE 2.55 1.54 0.78 a 0.53 a
Ma 2.33 1.84 1.71 b 1.55b

CV (%) 28.4 20.2 26.6 19.0

ripe

control 0.27 0.42 b 0.30 a 0.43 a
Wrap with PVC 0.26 0.33 a 0.30 a 0.50 ab
LLDPE 0.25 0.38 a 0.29 a 0.40 a
M4 0.30 0.49 b 0.50 b 0.57 b

CV (%) 15.2 13.0 15.2 23.1

Mean in the same column followed by different letter are significantly different at 95%

Table 16 Vitamin C (mg/100 ml) of mango treated with CO, 70% for 24 hour and packed
in plastic packaging stored at 13°C

treatment storage time (days)




unripe

control 35.00 b 27.94 2107 a 2351 c
Wrap with PVC 28.43 a 23.99 2552 b 19.74 b
LLDPE 29.02 a 23.12 20.97 a 16.47 a
M4 27.94 a 23.22 2851 b 20.73 b

CV (%) 7.8 9.7 14.9 8.8

ripe

control 14.84 11.58 a 12.55 a 18.78 ¢
Wrap with PVC 16.09 13.97 ab 12.17 a 15.96 b
LLDPE 14.45 14.67 b 15.52 b 1597 b
Ma 15.80 14.57 b 12.60 a 11.84 a

CV (%) 9.8 16.2 14.8 12.3

Mean in the same column followed by different letter are significantly different at 95%

70%C0O,+5%0, (control) 70%C0O,+5%0, +PVC wrap

d 70%CO,+5%0, +LLDPE 70%CO,+5%0, +Md

Figure 3 Mango fruits treated with CO, 70% for 24 hours and packed in plastic packaging
stored at 13°C for 28 days



70%CO,+5%0, +PVC

| 70%CO,+5%0, (control)

E 70%C0,+5%0, +Md

l 70%C0,+5%0, +LLDPE

Figure 4 Mango fruits treated with CO, 70% for 24 hours and packed in plastic packaging
stored at 13°C for 28 days and place at room temperature (25°C) until ripe
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20INBIYAAIVAN 8BINBINIATU CO, ANUTUTY 10 Wag 30% HeAunuiile 0.37 0.38 uay
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Table 17 Weigh loss (%) of longkong treated with CO, 10 30 and 50% for 12 hour stored
at 13°C

treatment storage time (days)
3 6 9 12
control 1.72 2.76 432 b 6.50 b
10%C0O,+5%0, 1.65 2.57 3.95 ab 4.56 a

30%C0O,+5%0, 1.74 2.78 370 a 4.88 a



509%CO,+5%0, 1.64 2.80 3.66 a 4.46 a
CV (%) 10.5 15.9 7.1 9.4

Mean in the same column followed by different letter are significantly different at 95%

Table 18 Fruit drop (%) of longkong treated with CO, 10 30 and 50% for 12 hour stored

at 13°C
treatment storage time (days)

3 6 9 12
control 0.00 2.42 61.90 95.38
10%CO,+5%0, 0.00 5.93 38.24 100.00
30%C0O,+5%0, 0.00 7.72 65.33 100.00
50%C0O,+5%0, 0.51 18.22 99.02 100.00

CV (%) - - - -

Mean in the same column followed by different letter are significantly different at 95%

Table 19 Browning (%) of longkong treated with CO, 10 30 and 50% for 12 hour stored

at 13°C
treatment storage time (days)
3 6 9 12
control 0.00 0.00 0.00 0.00
10%CO,+5%0, 0.54 a 0.53a 0.63 a 5.84
309%C0O,+5%0, 2.63 a 4.60 a 7.00 a 16.73
50%C0O,+5%0, 12.78 b 2545 Db 33.29 b 13.85
CV (%) 113.9 73.2 1314 99.2

Mean in the same column followed by different letter are significantly different at 95%



Table 20 L* value (lightness) of longkong treated with CO, 10 30 and 50% for 12 hour

stored at 13°C

treatment storage time (days)
3 6 9 12
control 61.32 a 61.58 61.86 61.70
10%CO,+5%0, 62.61 ab 59.35 63.00 61.67
30%C0O,+5%0, 63.80 a 62.28 57.54 61.50
50%C0O,+5%0, 61.56 ab 60.85 60.53 60.34
CV (%) 2.7 3.1 11.3 4.1

Mean in the same column followed by different letter are significantly different at 95%

Table 21 b* value (yellowness) of longkong treated with CO, 10 30 and 50% for 12 hour

stored at 13°C

treatment storage time (days)
3 6 9 12
control 32.62 a 32.88 33.56 34.02
10%CO,+5%0, 3298 a 32.93 3372 34,11
30%C0O,+5%0, 34.20 b 33.69 34.46 32.32
50%C0O,+5%0, 33.56 ab 33.12 33.59 32.78
CV (%) 2.5 3.2 2.5 4.2

Mean in the same column followed by different letter are significantly different at 95%

Table 22 Flesh firmness of longkong treated with CO, 10 30 and 50% for 12 hour stored

at 13°C
treatment storage time (days)
3 6 9 12
control 0.38 0.36 0.32 0.37 bc
10%C0O,+5%0, 0.40 0.37 0.31 0.38 ¢



30%CO,+5%0, 0.38 0.36 0.26 0.34 ab
50%CO,+5%0, 0.39 0.40 0.30 0.31a
CV (%) 6.3 7.9 10.2 8.0

Mean in the same column followed by different letter are significantly different at 95%

Table 23 Total soluble solids (brix) of longkong treated with CO, 10 30 and 50% for 12
hour stored at 13°C

treatment storage time (days)
3 6 9 12
control 18.76 17.84 17.68 18.18
10%CO,+5%0, 18.46 16.54 17.66 16.40
30%C0O,+5%0, 17.64 16.86 17.00 17.62
509%C0O,+5%0, 18.38 17.50 17.50 18.20
CV (%) 4.6 7.3 6.1 7.9

Mean in the same column followed by different letter are significantly different at 95%

Table 24 Titratable acidity of longkong treated with CO, 10 30 and 50% for 12 hour

stored at 13°C

treatment storage time (days)
3 6 9 12
control 1.17 1.06 1.23 1.12
10%CO,+5%0, 1.22 1.06 1.23 1.08
309%C0O,+5%0, 1.12 1.10 1.09 1.04
50%C0O,+5%0, 1.23 1.12 1.23 1.12
CV (%) 9.9 12.5 10.3 10.4

Mean in the same column followed by different letter are significantly different at 95%



Table 25 Vitamin C of longkong treated with CO, 10 30 and 50% for 12 hour stored at
13°C

treatment storage time (days)
3 6 9 12
control 0.70 ab 0.73 0.46 0.52
10%CO,+5%0, 0.46 a 0.68 0.46 0.46
309%C0O,+5%0, 0.75b 0.62 0.64 0.41
509%C0O,+5%0, 0.58 ab 0.62 0.52 0.41
CV (%) 27.5 26.7 27.8 40.8

Mean in the same column followed by different letter are significantly different at 95%

A A3 13 1T Te

control 10%CO,+5%0,
3096C0O,+5%0, 50%C0,+5%0,

Figure 5 Longkong treated with CO, 10 30 and 50% for 12 hours and storage at 13°C for
12 days
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Table 26 Weigh loss of longkong treated with CO, 10% for 12 hour and packed in plastic
packaging stored at 13°C

treatment storage time (days)
3 6 9 12
control 212 c 330 c 511b 515c
wrap with PVC 0.72 b 093 b 1.24 3 1.72 b
LLPE 0.27 a 0.37 a 0.34 a 0.34 a
Ma 0.31 a 0.35 a 0.37 a 1.28 ab
CV (%) 14.2 19.5 39.0 38.1

Mean in the same column followed by different letter are significantly different at 95%

Table 27 Fruit drop (%) of longkong treated with CO, 10% for 12 hour and packed in
plastic packaging stored at 13°C

treatment storage time (days)
3 6 9 12
control 0.00 34.48 67.90 97.10
wrap with PVC 0.53 92.48 100.00 100.00
LLPE 0.00 94.50 100.00 100.00
M4 8.11 95.69 99.00 100.00
CV (%) - - - -

Mean in the same column followed by different letter are significantly different at 95%

Table 28 Browning (%) of longkong treated with CO, 10% for 12 hour and packed in
plastic packaging stored at 13°C

treatment storage time (days)
3 6 9 12
control 0.00 0.00 4.21 1341 b
wrap with PVC 0.00 0.61 12.36 17.30 b
LLPE 0.84 4.56 17.81 1.82 a
M4 4.43 0.95 14.75 8.82 ab
CV (%) - 249.8 115.2 69.7

Mean in the same column followed by different letter are significantly different at 95%



Table 29 L* value (lightness) of longkong treated with CO, 10% for 12 hour and packed
in plastic packaging stored at 13°C

treatment storage time (days)
3 6 9 12
control 62.64 62.58 62.47 57.66 b
wrap with PVC 63.44 63.15 61.24 59.31 b
LLPE 62.34 63.81 55.54 62.61 a
M4 62.22 62.36 62.21 60.09 ab
CV (%) 3.2 3.4 33 3.4

Mean in the same column followed by different letter are significantly different at 95%

Table 30 b* value (yellowness) of longkong treated with CO, 10% for 12 hour and
packed in plastic packaging stored at 13°C

treatment storage time (days)
3 6 9 12
control 33.54 3352 32.80 31.60
wrap with PVC 34.04 33.26 32.80 32.23
LLPE 32.32 33.16 32.58 33.29
M4 33.46 32.55 32.75 33.03
CV (%) 4.0 3.5 3.5 4.5

Mean in the same column followed by different letter are significantly different at 95%

Table 31 Flesh firmness (N) of longkong treated with CO, 10% for 12 hour and packed in
plastic packaging stored at 13°C

treatment storage time (days)
3 6 9 12
control 0.26 a 0.25 0.23 0.19b

wrap with PVC 0.31 ab 0.21 0.18 0.13 a



LLPE 033 b 0.22 0.19 0.16 ab
M4 0.26 a 0.24 0.18 0.15ab
CV (%) 12.8 18.4 22.6 19.5

Mean in the same column followed by different letter are significantly different at 95%

Table 32 Total soluble solids (brix) of longkong treated with CO, 10% for 12 hour and
packed in plastic packaging stored at 13°C

treatment storage time (days)
3 6 9 12
control 16.48 15.94 17.02 17.28
wrap with PVC 16.70 16.52 16.26 16.36
LLPE 16.98 16.50 17.08 17.60
M4 15.20 16.14 16.08 17.34
CV (%) 7.4 114 9.5 7.4

Mean in the same column followed by different letter are significantly different at 95%

Table 33 Titratable acidity (%) of longkong treated with CO, 10% for 12 hour and packed
in plastic packaging stored at 13°C

treatment storage time (days)
3 6 9 12
control 0.79 0.89 0.92 0.85
wrap with PVC 0.78 0.83 0.82 0.80
LLPE 0.95 0.85 0.81 0.87
M4 0.72 0.80 0.78 0.83
CV (%) 18.5 9.4 19.8 9.2

Mean in the same column followed by different letter are significantly different at 95%

Table 34 Vitamin C (mg/100 ml) CO, of longkong treated with CO, 10% for 12 hour and
packed in plastic packaging stored at 13°C



treatment storage time (days)

3 6 9 12
control 0.78 0.82 0.71 0.70
wrap with PVC 0.72 0.64 0.71 0.64
LLPE 0.66 0.82 0.76 0.58

M4 0.72 0.70 0.76 0.81

CV (%) 30.0 23.7 21.6 21.7

Mean in the same column followed by different letter are significantly different at 95%

SELLE pBped

10%C0O,+5%0, (control) 10%C0,+5%0,+PVC
109%CO,+5%0,+LDPE 10%CO,+5%0,+Md

Figure 6 Longkong treated with CO, 10% for 12 hour and packed in plastic packaging

stored at

a3UNaNTIINARDIuAT TaLAUBLL |

1. M3kl CO, anudnduganaunaiiuinyimaueiae deldanunsadisBaeneniaiu
Shwuzaield mauztheiilesu warldlésu co, anududugnaunsiuinw . faauninnig
nanmuazAiiliuanAeiy

2. wanyaeieEumsly Co, Amududu 30 50 way 70% Wy 24 Falue uazHazed
lisunsli Co, amnsaifiuinwliuiu 14 Ju uassauzshsanunsagnlsiilensiigumniivies
(25%) w4 Yu madunvidunauniy seushasuanenisvedsaueuumsalua way

lsadmanindlenagn iiliduisensuvesiuilan



10.

11.
12.

3. M5 CO, AnudnduainausinswiunsiuineluanimusseniasauUas
ansaifiudnuiliunu 21 Yu wagnanzshsgnlfidlennsiigaumniivies (25°) w1y 4 Yu Faduna
nnsusnwIluanmussenadaulas winsli Co, mududugaiissagiumien §elifina
Faaulun1sBaagnisinuinwiusaiag

4. powmesiilisu €O, amududuas Wnemadentinafiutuinnniassnesd
lilasu co, Iﬂammqmmmammimﬁaﬂ?ﬁf’]maLﬁmsﬁuLﬁaﬂawuLﬁu%’umaq CO, it

5. M5 CO, Amnududuganinaasanassiniunisiivinyiluanmussenadaulas
WU Msivsneiasenadluaninusseiniad awlasinbinaasinauinnsmansimIng g
avsnesilivinuluanImusseIAUnd uay CO, Anududugsdiliannsatisdaegnmsiiv

Snwnaanenadle
nsunasuIelUIgUsL el

o Y
AYRUAN (113)
LINE1591989

L2 L1

P9 ATy warBsym sulwdAnA. 2543, msdansvdimaiiuiedinuassalsl Tssssiaud
AUASULATHNOUTUNINYATUNIYIR UNTINGNFUNYATAIERS TN VAR LHILEY
uAsUTY. 89 wil.

tuvns qunszdns Yt Tuu uaradyan Tunsy. 2507, Aun ke TUAsuLUaes
aoenosszmImMaiuinvneldanmaanUasusseinia. nsussguivinisiiveaiy
Wi ASadl 4. 4-7 wunau 2547, ssusaadimalg Saniaasan.

Ayane Sans. 2530. M3Bangrdufufsvemanziisiudileame (Mangigera indica L.
cv. Keaw Sawoey) tngldwanafinflduuazaninanususi. InednusuSyyin
W Ingaedelul.

WYL QaNaNE. 2534, NANTENUVBIENINUTIOINANAARUATLaT oM TmATIdoRMA LA

1%
a 4

918NIBNUSNBNANLIN (Mangifera indica L.) Wuguhaenldl. Inendinususeyayly
URINEISULNYATANERS.
ddnauasygianisinens. 2558, aian1saseanuzallNan. AUAUIIN: hitp://
http://www.oae.go.th/oae_report/export_import/export_result.php
(2 wewn1AN 2559)
Batu, A. and Thompson, AK. 1998. Effects of short term high carbon dioxide treatment
on tomato ripening. J. Agric. For. 22: 405-410.

Bender, R.J., J.K. Brecht and C.A. Campbell. 1994. Responses of ‘Kent and Tommy Atkins’



mangoes to reduced O, and elevated CO,. Proc. Fla. State Hort. Soc. 107: 274-277.

Boonyaritthongchai, P. and S. Kanlayanarat. 2003. Modified atmosphere and carbon
dioxide shock treatment for prolonging storage life of ‘Rong -rien” rambutan fruits.
Acta hort. 600:

Brecht, J.K. and E.M. Yahia. 2009. The mango, 2" edition: botany, production and uses.
CAB International.

Buta A. and A.K. Thompson. 1998. Effect of short term high carbon dioxide treatment on
tomato ripening. Tr. J. of Agri. and fore. 22: 405-410.

Harker, F.R., Elgar, H.J., Watkins, C.B., Jackson, P.J. and Hallet, I.C. 2000. Physical and
mechanical changes in strawberry fruit after high carbon dioxide treatments.
Post.Bio. and Technol.19: 139-146.

Kader, A.A. 1994. Modified and controlled atmosphere storage of tropical fruits. In
Champ, B.R. et al (editors). Postharvest handling of tropical fruits: proceeding of
an international conference held at Chiang Mai Thailand, 19-23 July 1993.

Mellenthin, W.M. and C.Y. Wang. 1977. Storage response of D’Anjou pears folling short-
term high carbon dioxide treatment. Acta Hortic. 69: 323-326

Prasanna, V., T.N. Prabha and R.N. Thattanatha. 2007. Fruit ripening phenomena - an
overview. Food Sci. and Nutri. 47(1): 1-19.

Sangkasanya, S. and M. Meenune. 2009. Physical, chemical and sensory quality of
longkong (Aglaia dookkoo Griff.) as affected by storage at different atmosphere. As.J.
Food Ag-Ind. 3(1): 64-74.

Taesakula, P., N. Pradisthakarna, S. Chantaksinopasb and J. Siriphanich. 2012. Longkong
fruit abscission and its control. Post.Bio and Technol. 64: 91-93.

Zagory, D. and A.A. Kader. 1988. Modified atmosphere packaging of fresh produce. Food
Technol. 42(9): 70-74 & 76-77.

13. AnANUIN



