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Abstract

The mportant varieties of sugar apple (dnnona squamosa Linn.} grown in Thailand are
‘Fai” and “Nang’. Nakhon Ratchasima is a province with largest acres of sugar apple plantation.
Preliminary studies to prolong shelf life of sugar apple fruits Fai and Nang by several keeping
methods plastic wrapping and waxing and storage in modified atmosphere resulted that
polyvinylchloride plastic 13 micron thick and waxing with 20-25 percents concentration Sta-fresh
7055 capable of prolonging physical and chemical changes of sugar apple fruits. The results lead to
further experiment in combination with low temperature. In these experiments, the fruits of Fai and
Nang sugar apple were harvested from a supar apple orchard in Pakchong District, Nakhon
Ratchasima Province during April to May 2004, misshape fruits, small fruits and damaged fruits
were sorted out. The fruits were divided into two groups of experiments for those Fai and Nang
fruits. The first group of fruits were waxed with Sta-fresh 7055 suspension at the concentration 20
and 25 percents. The second group of fruits were wrapped with PVC plastic film of 13 micron
thick and kept with and without foam tray at 3 levels of temperature 18, 25°C and room
temperature (28+2°C) for determining the appropriate methods for prolonging the shelf life of the
fruits after harvesting and to study the effects of each handling methods on the changes of fruit
firmness and fruit cracking of the fruits when they were ripe. The fruits were also evaluated for
their appearance and visual quality changes. The flesh of fruit were determined for starch, acid and
sugar contents which affected the taste and abnormality of the flesh resulted from keeping
methods, Results appeared that temperature was the most important factor affecting storage life and
also prolonging physical and chemical changes of Fai and Nang sugar apples.

At room temperature, the unwrapped and the unwaxed Fai and Nang sugar apples had
average storage life 2.5 and 2.0 days respectively. The Fai sugar apple fruits had highest
cumulative weight loss of 9.05 percents the Nang sugar apple fruits had cumulative weight loss of
7.68 percents. Both of them rapidly loss visual quality rating, starch content rating and rapidly
increased of total soluble solid from 6.0°Brix to 20.7-24.5°Brix while Fai and Nang sugar apple
fruit with wrapping or waxing had storage life 3.0 and 2.5 days respectively and had low
cumulative weight loss of 3.83-6.97 percents and 4.2-4.53 percents respectively.

At 25°C, the unwrapped and the unwaxed Fai and Nang sugar apples had average storage
life 3.0 and 2.0 days respectively. The Fai sugar apple fruits had cumulative weight loss of 3.44-

4.41 percents the Nang sugar apple fruits had cumulative weight loss of 3.34-4.07 percents. Both of



them rapidly loss visual quality rating, starch content rating and rapidly increased of total soluble
solid from 6.0°Brix to 19.5-23.5°Brix while Fai and Nang sugar apple fruit with wrapping or
waxing had storage life 3.5 and 3.25 days respectively and had low cumulative weight loss of 1.42-
3.67 percents and 1.45-5.04 percents respectively.

At 18°C, the unwrapped and the unwaxed Fai and Nang sugar apples had average storage
life 4.5 and 4.0 days respectively. The Fai sugar apple fruits had cumulative weight loss of 2.42-
3.36 percents the Nang sugar apple fruits had cumulative weight loss of 2.24-3.9 percents, total
soluble solid increased from 6.0°Brix to 20.7-23.4°Brix. Fai and Nang sugar apple fruit with
wrapping or waxing had storage life 4.5 and 4.75 days respectively and had low cumulative weight
loss of 0.78-2.85 percents and 0.89-3.15 percents respectively.

waxing on the fruit skin of Fai and Nang sugar apples with sta- fresh 7055 at
concentration of 20 and 25 percents in combination with low temperature (18 and 25°C) capable of
inhibiting physical and chemical changes and also capable of maintaining eating quality without
inducing abnormality in the flesh. Wrapping the fruits with PVC plastic 13 micron thick with and
without foam tray under temperature 18°C could inhibit physical and chemical changes for some
extent, however, wrapping with plastic film did induce abnormality ripening under all the tree

keeping temperature.

Keyword : wax, plastic film, shelf life, sugar apple, Annona squamosa Linn., Fai, Nang
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25°C pguifTomiey  5.00a 433 2.00 1.00
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ATUNINARDY PSinavewdsfiazmeild Cuind)
UN QI ANYMENITH o 1w 2% 3T 4w st 6du
AT nauafSaumoy 580a 6.17ab  24.00
AT WoHldupve 580a 5.83b 867 1433 1950

AT oalRaupPve 5802 6.50ab 1033

25°C nauSnney 5.80a 6.50ab 19.00  23.50

25°C Woldupve 5802 6.00b 17.83 1583 17.70

5°C 0w lnu+RAN PVC 5802 8.00a 1217 1133

18°C nguTouioy 5.80a 6.50ab 1117 1583 2250 20.70
18°C HoWdupve 5802  6.00b 1000 1450 1410 1650 16.80

18° C maldu+AdN PVC 5802 6.67ab  9.67 13.00 1500 1470 14.70

F-test ns ns Hx

%W CV 15.69 2232
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ambient temp. (A.T.) = angﬁﬁ'm
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A 30D

Miumsneaos Wmansai Tamsn'ld (st
il anpaemsve o0du 1 29w 39 4w 5Tu 6Tu
AT pguiafSemnen 4.86a 5.0labc  7.89a
AT WoRdupve 486a 518ab  532ab 529 6.5
AT IS PVC  486a  449bc  4.92ab
25°C ngulSoufioy 4.86a 5532 3.64b  7.63
25° C WodupvC 4862 543a 429 479 522
252C ;e Idu+WAWPVC 4862 5792 335h  5.20
18°C nqualSeuidioy 4.86a  5.13ab  4.60b 675 829 6.8
18°C veHdupve 486a 522ab  4.92ab 526 581 563  7.58
18°C  oalWu+lduPVC 486a  432¢  424b 535 515 580  5.50
F-test ns b ns
%CV 850  33.95
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fsumsnaned miqigaﬁmfmﬁﬂnu ofiFud)
goungil AnHUEMING ofu 1At 2h 3w 4w 5w edu
AT aguiTounoy 000 3.66a  7.68a
AT. voRauPVC 0.00 143bc 324b 453

AT owlludduprve 000 109 216 3.2 420

25°C naunl3ouiey 0.00  1.70b  3.34b

25°C HeWdupve 0.00 0404 091d 145

250c  owlWu+ASHPVC 000 0344 0.68de  1.08 145 179
18°C ngulSovioy 000 0484 0984 163 224

18°C WeRdupve 000 0.15d 035 055 072 089

18°C palduflduPve 000  0.16d 0.32¢ 049 065 079 1.09

F-test g - %

%CV 8.73 16.67

] ar
P Esnysnaed navhmiloudubinuaas ueasih hivandndunaod

ambient temp. (A.T.) = §H Qﬁﬁﬂd
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guvgl dpeaizmsve ofw 1w 2% 3fu' 4w 5w ew 7Hu
AT, nqunlSoufiey 23712 2361a 114e  0.78c
AT. woraupve 23.71a 21502 3.53de 1.48¢c 3.4l

AT oAl ldY PVC  23.71a 21442 10.02cde  9.12abe 1229
25°C  agualSenndisy 23.71a 21.41a 1436bed  2.21bc 241
25°C weHdupve 23.71a 27.46a 16.13abc .12.71abc 2.93
25°C oIS PVC  2371a 23.38a 22.95ab  16.49ab  10.51
1°c  nguJeniioy 23.71a 27.58a 2355 17.31a 293 243 228
18°C wedtdupve 23.71a 24.15a  26.68a  20.63a 1349 390 1071

18°C T du PVC 23718 25170 25.10ab 21.86a 18.71 19,0t 1892 726

F-test 1ns ns % *

%WCV 13.93 39.00 68.56
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ambient temp. (A.T.} = Qmﬁgﬁﬁﬂﬁ
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aungl  dnwenisve  ofw 1w 2% 3m 4w sTu e 79w
1 =l =
AT. fguFowmiioy S6a 783a  2433a 24.50a
AT, veHdupPvC 56a 5502 16.00b  21.17ab  17.00

AT.  oalviisWlduPve 562 7332 1033be  13.00  13.00
15°C  nguafSouioy 56 750 1617b 20.50ab  22.50
25°C Hedupve 56a 683 1267bc  1600bc 1533
25°C  owTWHAdN PVC 562 733a 867c  11.17c  13.83
18°Cc  ngulSowfien  56a 683 9.67c  1367c 2000 2267 2183
18°C HoRAUPVC 56a 583  7.00¢ 11.83c 1367 2050 16.67

18°C  maldu+AduPVC 562 6002 9.17¢ 11.17¢ 1400 1650 1633 175

F-test ns ns *% o

%CV 25.79 26.06 18.49
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AleAduwaman

MFumIinanos Vimanind lawsn' 14 mloFiEud)
gaunnll  appaemsHe ofu 1w 2% 3V 4w sTu sdu 74w
AT, nqualSouioy 5058 5328 648a  5.75a
AT. WoWldupve 505a 485a 534abc  6.11a  5.68
AT, owilu+du PvC  505a 4782 433c  545a  5.53
3¢ ngquifFuuifloy 5052 4752 639 637a 768
25°C woflaupve 505a 529 592ab  4.60a 447
25°C ol AdUPVC 5052 5562 S.18abc  527a 501
18°C  nqualSeuiiey  5.05a  4.68a  S528abc 543 639 700 532
18°C veddupve 5058 424a  4.69%c 587a 490 635  6.06
182°C  owmIWu+ABUPVC 5052 5620 467bc  496a 304 521 517 474
F-test ns ns A ns
%CV 1587 1462  17.90
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ambient temp. (A T.) = qmwgﬁﬁm
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MIuNINARBY miqngzﬁmfwﬁ'nnn losidud)
gunnl ANROUNA o 1 2% 3w 4du 5

AT. naunlouiion 000 237a 555 9.05a
AT. Sta-fresh 7055 20% 0.00 1.56c  3.50b 6.09¢
AT, Sta-fresh 705525%  0.00  1.72b  3.35b  6.97b
25°C nguiliouniiey 0.00 1144 230c 3.44d
25°C Sta-fresh 7055 20%  0.00 073 1.38de  2.06ef
25°C Sta-fresh 7055 25% 000  0.76e  1.50d  237e  3.67
18°C aguToudiey 000  0.68 127de 1.83fg 219 336
18° C Sta-fresh 7055 20%  0.00  047f 095¢ 143g 197 273
18°C Sta-fresh 7055 25%  0.00  0.53f 1.04de  1.55g 209 285

F-test - - ok

%CV 873 1667  8.88
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ambient temp. (A.T.} = Qmﬁgﬁﬁm
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gaungil CRHLRLMIG! ofw  1dw 29w 3 adw 5w
AT. nquifiowdoy  28.50a 24952 25682  S.ldc

AT.  Stafresh705520% 28.50a 23.81a 12.83bc  2.87d
AT.  Sta-fresh705525%  28.50a 24.22a 10.12¢  2.38d

25°C aguiffodfion 28.50a 26722 23.53ab  3.87cd

25°C  Sta-fresh 705520%  28.50a  2245a  14.82abc  2.66d

25°C  Sta-fresh 705525%  28.50a  27.63a  22.72ab  18.68a  1.50

18°C nquafSefivy 28.50a  25.1la 24.68ab  18.12a  4.01 232
18°C  Sta-fresh 705520%  28.50a  26.17a  23.17ab  18.40a  2.33 2.19

18°C Sta-fresh 7055 25%  28.50a  26.95a  26.14a 13.03b 6.10 2.16

F-test ns ns Y *E

%CV 16.33 30.89 12.94
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fTumsnanes Wnasudeitazarnild cuind)
QUNQH SRHEGLMET o 1w 29w 3% 4du siu
AT. agulTouiyy 5402 540a  8.70a  20.70a
AT Sta-fresh 7055 20%  5.40a  6.00a 11.10a 19.80a
AT Sta-fresh 7055 25%  5.40a  540a  11.70a 21.00a
25°C ngualTowdioy 540a 5402  7.80a  19.50a
25°C Sta-fresh 7055 20%  5.40a 5.40a 7.20a  20.10a
25°C Sta-fresh 7055 25%  5.40a  5.40a  6.30a 1230b  23.10
18°C aguifTsumou 540a  5.40a  7.20a 10.50b 1470 23.40
18°C Sta-fresh 7055 20%  540a  5.70a  10.80a 11.70b 1560  22.80
18°C Sta-fresh 7055 25%  5.40a  5.40a  8.10a 12.30b 1590 2250
F-test ns ns ns wk
%CV 704 3210 1211
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ambient temp. (A.T.) = ganniiHe
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M3umInaaog USinaniaftlnmsnla adosidus)
gavigil CRHRRLITG! ofu 1w 2w 3R 4w sdu
AT nauals ooy 432a 530a 6.78ab  7.13a
AT Sta-fresh 7055 20%  4.32a  4.98ab  6.99a  6.65ab
AT Sta-fresh 7055 25%  4.32a  4.48ab  6.25ab  7.25a
25°C nauniouiioy 4322 4.95ab 5.78ab  5.10b
25°C Sta-fresh 7055 20%  4.32a  4.03b  598ab  5.00b
25°C Sta-fresh 7055 25%  4.32a  4.75%ab  4.98b  5.08b  4.83
18°C ngunlIouiioy 432a  4.98%ab 5.85ab 5435ab 585  4.83
18°C Sta-fresh 7055 20%  4.32a  4.35ab  6.25ab  4.86b 554 585
18°C Sta-fresh 7055 25%  4.32a  4.53ab  4.98b  7.13a 620 5385
F-test ns ns ns *
%CV 1127 1644  16.67
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ambient temp. (A.T.) = Qquﬁﬁm
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fFumsnaang nrsqadnimingn wesidud)
QUYL GRHBRGMI 03U Tt 2 3 u 43u
AT. aquilouiion 0.00 2.70a 6.02a
AT Sta-fresh 7055 20% 0.0 1.84b  4.30b
AT Sta-fresh 705525%  0.00 1976 4.43b
25°C aguls oo 0.00 187 4.07b
25°C Sta-fresh 7055 20%  0.00 13lc  2.96¢
25° C Sta-fresh 705525%  0.00 l4lc  3.4c 5.04
18°C ngalF ooy 0.00 0.93d 1.62d 2.52 3.90
18° C Sta-fresh 7055 20%  0.00 0.74d  1.34d 2.08 2.89
18°C Sta-fresh 7055 25% 0.0 087d  1.64d 2.49 3.15
F-test = *k
%CV 13.24 9.52
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MIVMINaaDg At (AlanTusomuuamas)
gl AITINADUND 0 19u 25 3 fu 4%

AT. nguTouiion 23.01a 24482  2.05f
AT Sta-fresh 7055 20%  23.0la  19.76a 2.20f
AT. Sta-fresh 7055 25%  23.0la  19.76a 2.20f
25°C nguFouiou 23.01a  2523a  9.03de 1.50
25°C Sta-fresh 7055 20%  23.0la  23.37a  12.0lcd 232
25°C Sta-fresh 7055 25%  23.0la  2237a  4.68ef 2.19 1.94
18°C agunlsouiioy 23.01a  2527a  1522bc  15.83 2.70
18°C Sta-fresh 7055 20%  23.0la  2592a  18.54ab  9.10 3.72
18°C Sta-fresh 7055 25%  23.0la  24.99a  23.29a 6.10 3.27

F-test ns ns *ok

%CV 16.44 29.51
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ambient temp. (A.T.) = gUNIAD
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fMTumMInanos Usnmvewdeitararnird Cusnd)
QuiH i asndouns 0 u 1 2w 3 ju 4%
AT agunfFouriou 7.02a 5.70b 22.50a
AT, Sta-fresh 7055 20%  7.02a  9.30a  23.10a
AT. Sta-fresh 7055 25% 7.02a 8.10ab 23.40a
25°C ngulSowdion 7.02a  7.80ab  1590b 2280
25°C Sta-fresh 7055 20%  7.02a  8.70ab  17.40b  22.20
25°C Sta-fresh 7055 25%  7.02a  7.80ab  17.10b  22.80  23.10
18°C nauTenmoy 702a  7.50ab  1500b 1530 2250
18°C Sta-fresh 7055 20%  7.02a  7.50ab  10.80c 1530  19.20
18°C Sta-fresh 705525%  7.02a  6.60ab  9.90c 1620  21.90
F-test it **
%CV 22.70 9.74
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ambient temp. (A.T.) = QUUHAD



144

@

maumamnft 28 waaalSnanseiilawmsnidveswavesntiugmishldasmiovi

o

Fwivguugdduiiedaoigndamsifiviie)

AMTuMInaan Uuaniafitamsn'ld (e fidud)
Qun il a151PABUNA 0 Ju 14w 25U 35U 45

AT naulSouiiey 4.32a 5.15a 6.18a
AT. Sta-fresh 7055 20% 4.32a 4.33abc 6.19a
AT Sta-fresh 7055 25% 4322 473ab 599
25°C ngurfiouiioy 432a 4.08bc 5.99a 5.55
25° C Sta-fresh 7055 20%  4.32a  4.43abc  4.87bc 5.54
250 C Sta-fresh 7055 25% 4322 3.60c  5.48ab 5.68 4.83
18°C gl suifioy 4322 438abc  435c 5.20 5.85
18° C Sta-fresh 7055 20%  4.32a  4.38abc  4.13c 533 5.54
18°C Sta-fresh 7055 25%  4.32a 4.35abc 4.70bc 5.60 6.20

F-test ns x

%CV 11.67 11.21
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ambient temp. (A.T.) = qmwgﬁﬁ'm
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