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Study the effects of ozone and gamma rays on the shelf life of guava for

export
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Abstract



Study the effects of ozone. And gamma rays on the shelf life of guava for export. Found
the guava infusion solution of chlorine concentration of 200 ppm 10 minutes. Weight loss was
minimal at 3 day 0.02% 5 day 0.04% and 7 day 0.02%. The changes of the value of peel outside
the guava fruit is minimal. To maintain firmness on the day 3 of every treatment is not different.
But on the 5,7 days and there was a statistical difference. The infusion solution, the ozone
concentration is 400 ppm 5 minutes. The change of firmness at 35.83 N and 39.43 respectively.
Brix value every treatment is not different a statistical difference and Study the gamma rays at
150 250 bbag 400 Gy. Guava with the infusion solution of chlorine concentration of 200 ppm 10
min at 400 Gy. Weight loss most days 3 and 5 is 0.03% and 7 day is 0.06%. The firmness after
irradiation at 400 Gy with firmness least 38.96 N. The color of guava shell after irradiation and
the Brix value after irradiation every treatment is not different a statistical difference.
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suneuit 1 Anvwavadlelyudonisiiusnunarss

wisursiifinuanun 75 % danatiiniin 300-350 n3u Faudsdanamdeliiiu 5 faduwns
ihluurluansazanodenssuisiuansmaiuianun 3 n3suds sefinaniunudideiu fedurdudisunda
ﬁwi’if\gaﬂuqﬂ LDPE (low density polyethylene) #dia1 OTR (oxygen transmission rate) 10,000 -
12,000 §aaans/m51auns/unnumun 50 luaseu LﬁaL’ﬂumi%mqiummﬁu%’nmwalﬂ UnUngalv
adnilufvluiesmunugungl 1562°C anududuivg 90-95 % instufinuanisvaassiiszey

nsLAUSNE 0 3 5 wag 7 Ju
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1. msgeydeumtin (weight loss)

2. ASEYENINERT (skin color loss)



3. AnuLUEla(firmness)

4. Ysuauaia (brix value)

1981 wag a0yl
SrelIaIALiuNTT Weu AatAu 2559 - fugngu 2560 9w 1 U
anuivhmvmaaes
- Aruddyual antumalulagiiuadesiiend (2sAn1sUMIF) 3. UATWIEN
- orluRnsnauaumdadasiuiniu nquidensinduny §rinideiwuinisensnui
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Yunaui 1 Anwnavaslalaudanisiiuineinanss
1. mswaguuUasvasmsgededniin (weight loss)
HanSueiusnwduan 7 Ju nuindesasvesnisgadetiinvin Tutui 0 ynnssuisldfiaany
wanenafumeada Tudun 3 5 wag 7 Ju danuuansneiunieada Ing nssuisy 2 d5evavnsgeyide
Wwintesfian lunssuds 7 1 udrarSssneunlan (auay) 91 3 Tulldwindu 0.02% 71 5 Judlewviiy

0.04% warlufudl 7 SAwiniu 0.02% (Table 1)

2. mswasunUasvasnisideanindia (skin color loss)

2.1 mMsUBsunUasmea (L¥) sesdiudenuennanss

warSaTAunu s mnu 0 war 3 Yu wudiiawaing (L*) neuuduagndaudynnssaislid
AIULANATUNSERR TuTudl 5 nssu3ET 3 uay 4 Aeuwd fAindu 61.97 waz 61.01 ndwutanas

WINAU 44.43 way 44.72 anuaisu (Table 2)
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2.2 nMsRsunUasme (A¥) vesdiudonuennanss
NAHSITILAUSIT 03 57 Fu wuiiAndiBeauas ( A% Aeuwduazndaud nnnssuisiining
LAnFneFuNERA Tnoadnausinuansiadlnddidornazduvinfiviunansdansidlnddune Ty
N951359 2 %’ﬂmamwﬁﬁ'ﬂﬂé’ﬁL%smnﬂﬁqm Tne wdeudas 3 5 7 Ju Ay -5.31 -6.83 uay-
5.05 Mud1nU (Table 3)

2.3 nswlasundasensn (B*) vesdilannuennanss



NS AUSIwlITwIn 0 3 5 7 Tu wudianduntu ( B%) neuuduazndud nnssuislidanamu

waneieiuneads tnsaAnauuniansduilndduiiuannian (Table 4)

3. N5 UATULUAIUDIAMULUULED (Texture (N))
q'} d' I3 [ o U 1 d' 1 dy U d' aa
HarSadlaiusnwdIwIn 7 Tu wuinnisidsusuasvesanuwduiile Tuduil 0 3 yanTsuds
Tuflaunnnd19iun19a@d s luiudn 5 wag 77U TAULANANAUNI9E8A e ASSUITNH 2 N1

WasuuUamesnnuuduie 7 39.43 uay 35.83 N muaisu (Table 5)

4. nsilasundasvasdsuiaiiinia (brix value)

naNsulaAUSIYIT 1LY 7 Ju nudn1siasundad Segazundusuiauiina TuTun 0357

[y

Tu anssuTslaiianuuwansaiunieada (Table 6)

Junauil 2 AnwruSunusidranisiiusnusrananss
1. mswaguuUasvasmsgidedininuaeieded (weight loss)

aa A

narSudoiuinwdiuau niu wuirdesazvesnsgaydedminlunssudsn 1-3 lifiaay
v aa o A ] v A = W aa aca Ny
WANEINSAUNEaH Jun 0 3 5 wasnudtududn 7 Tauunneeiun1ada lag nssudsy 4 d5evasns
goyFemdnunniige lunssudsn 4 Jun 3 uag 5 Tawifiu 0.03 % wagluiui 7 TAwindu 0.06 %
(Table 7)
2. Mswagundasvasnsideaniwdivanesed (skin color loss)
2.1 MaUdgunlavesen (L) vesdidenuannar Savdaanesea

[

e SauFnwliTIuau 7 Ju nudnaimnuadng (L) neunasndsane5idnnnssuislidaay
LANAIAUN9EDR (Table 8)
2.2 MstUasuLlasupann (A*) vesdldanupniansIaIaesad
wanslrAuAI AR aILAe ( A%) ANRAAULINLEAIDINISIININAR WewazduuINLTULAAID
% Yy = 1 e.'/ c{' 3 [y Y o (Y] 1 1 v a aa 1
nslnaauns MnnsAnwnudNaniuinwlidwan 7 Fu a1 (A% feuanesed ynnssuisludl
1 U aa [ v a 1 Q:l d' I3 [ yd' (Y] add‘ 1l
AMULANANAUNNEDR NFIRIESIFNUIMNANSITAUSN AN 3 5 wag 7 T Tunssuash 1-2 lufiany
LANAI9IINYAAIUAN WALUNTTUATN 3 N5E6U 400 Gy HANULANA1RINYAAIUAN tnedir1fnaullay
ian Ae -7.18, -7.82 war -7.74 Mmua16iu (Table 9)
2.3 nMswlasunladeaea (B*) vasdildanusnnanSaiaianssed
o:/ a" I3 (v Y o [y} 1 1 a 90, a 1 [ v a aal =]
A SIMAUSIYILITIWIN 7 U nudnanddndu (B%) neudkasvasesed nnnssudsludianiig

waneieiuneads tneaAnauuniansduinlndduiiuuinian (Table 10)



3. MslasuulaveInNULLiULanaR18398 (Texture (N)
wudmansudafiusnudiuau 7 fu nswisuwlasesaanuwinie Tutuil 0 yanssudslud

AULANANAUNIADR TWIUN 3 5 wag7 AAULANAINAUNINEDF tnensTUITN 4 anesad@nsyau 400

Gy fimArauuiletosiigafe 41.04 39.66 Lay38.96 N aud1dU (Table 11)

4. nMswagunlasuasUsunauinianasaiesed (brix value)
INITENHINUI NaKSULDAUTNIEITIUIU 7 TU 189191219598 SovarnsiUdsunlatuag

YSunaunna nnnssuislafiannuuaneaiunneads (Table 12)

MnnsAnwmavedlelsusan niudnumarss nuiiralSiHunsudasaraenaey Ay
WU 200 ppm 10 W17 ﬁmingtﬁmfmﬁﬂﬁaaﬁqm 7 3 Suflewinfu 0.02 % 7 5 uiewiiu 0.04
% warluiudl 7 dawiniu 0.02 % fmsudsuulamwesiuesdiudenuentarsadosiian n1sasann
Aruiielutudl 3 yansndslaferuusndetu udlufudl 5 uar 7 Yu Serwusndietuniseda
Tne Msudansazanslelou amnududu 400 ppm 5 Wit mMsasuudaswesmnuuvuile 7 39.43 uay
35.83 N pud1iu madsuutasesUinanaynnssdsldfamuuanetuneedn waglu
M3AnEIUSHNSYETISRUSET 150 250 waz 400 Gy funarSafinunIsutansazasaaeIu Aw
Wt 200 ppm 10 wndt wudndi 400 Gy %aaazmsqzyﬁsnfmﬁnmnﬁqm Suil 3 waz 5 fawiiu 0.03
% uarlutuil 7 fdvintu 0.06 % Msasundaswesmnuuuiondiaesed fiszsu 400 Gy A1
mmuﬂmﬁaﬁaaﬁqm 38.96 N nsiasuutasuesdiudenuenuanimdsans$ed way nisidsuuvag
vesUSinanhmandsane e NNNIIT A ULANAAUNIEER nnanIsaaeIuandliLALINAIS

v a [

LN SIEATAZaN8ARDIY ANULLNTY 200 ppm 10 Wl Neuthlleussdassnwinun nUeHarse

) = o (%

Lilovgn uwagseAuUTinsedn 400 Gy dwansenusenmun nvamadsigiian Janse1usdnsyiumm
n11 400 Gy
dgunan1Tnaag
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N IANEINaTDILolaURNISAUS N INANSITINAUNITONUSIANTLAUTIAN 150 250 wag 400

Gy WU1AITUIHANTIIEITaza18AaRTY ANUWLTY 200 ppm 10 U7 neudllUeiudidassnw

v a

AN VRIHAHTILIlARNAR warsEAUUSHNNTIET 400 Gy demansenuseAMAINYDINAK TIEINEA T4

Y

ATV N TEAUAINTT 400 Gy
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Table 1 Percentage weight loss

AMMANUINATIIN

Percentage weight loss

Treatment
0 day 3 day 5 day 7 day
control 0.00 £ 0.00 a 0.07+£0.01 a 0.12+0.01 a 0.10+0.01 a
Cl, 200 ppm 10m 0.00 £ 0.00 a 0.02+001b 0.04 + 0.02b 0.02+0.01b
05 400 ppm 5m 0.00 £ 0.00 a 0.08 £ 0.03 a 0.10 £ 0.05 a 0.10+ 0.05 a
O3 700 ppm 5m 0.00 £ 0.00 a 0.11 £ 0.04 ¢ 0.12+0.05a 0.11 + 0.05a
CV(%) 0.00 1491 10.17 14.27

Averages followed by the same letters in the same column with different statistical confidence level of 95%.

Table 2 Skin color loss ( L*) for guava skin.

Skin color (L*)

Treatmen
0 day 3 day 5 day 7 day
t
Before Affer Before Affer Before Affer Before Affer
control 60.79+ 1.94 a 60.79+ 1.94 a 63.12+ 4.48 a 6208 +4.27a 6552+ 338a 6344+ 283a 62.86+3.35a 57.38+2.40a
Cl, 200
5922 + 16.65a 59.22 + 16.65a  60.48 + 16.68a  62.10 +16.73a  62.37 + 1693b  61.57 +16.79a  60.04+16.66a 59.54+16.8%
ppm 10m
05 400
5975+ 16.18a  59.75+ 16.18a  62.27 + 16.45a  62.17 +16.41a  61.97 + 16.76b  44.43 +£16.68b  61.84+16.51a 59.04+16.73a
ppm 5m
05700
59.47 + 16.02a  59.47 + 16.02a  58.69 +16.14a  61.13+1621a 61.01 + 1654b  44.72+1659b  62.46+16.45a 58.03+16.54a
ppm 5m
CV(%) 1.81 1.81 6.34 4.12 2.63 5.14 2.98 277

Averages followed by the same letters in the same column with different statistical confidence level of 95%.

Table 3 Skin color loss ( A¥) for guava skin.

Treatment

Skin color ( A*)




0 day 3 day 5 day 7 day
Before Affer Before Affer Before Affer Before Affer
control 6324 1.06ab 632+ 1.06ab  -5.65+16a 5324179a  -563+259b  -589+199b -5.03+1.52a 3.4142.17a
Cl, 200 ppm
-5.41+ 1.64 a -5.41+ 1.64 a -5.28+1.66 a -5.31+2.8 a -7.16 £3.15 bc -6.83 +£2.96 ab -5.81+2.86a -5.05+3.10b
10m
05400 ppm
-6.84+ 2.22 ab -6.84+ 2.22 ab -5.510+£1.13 a -4.90 +2.27 a -3.21 +3.46 a -4.49 £3.18 b -5.21+3.01a -2.9443.31a
5m
0, 700 ppm
-5.85+ 2.57b -5.85+ 2.57 b -5.19 +1.36 a -4.52 +2.64 a -1.74 +3.70 ¢ -5.92 +3.43a b -4.77+3.12a -3.99+3.49ab
5m
C.V.(%) -11.81 -11.81 -9.46 -16.43 -15.10 -17.17 -15.23 -14.68
Averages followed by the same letters in the same column with different statistical confidence level of 95%.
Table 4 Skin color loss (B*) for guava skin.
Skin color ( B*)
Treatment 0 day 3 day 5 day 7 day
Before Affer Before Affer Before Affer Before Affer
control 3556+ 1.18 a 3556+ 1.18 a 34.51 + 0.64 a 3501 +1.26a 3534 +1.08 a 3701 +1.12 a 35.74+1.67a 36.03+1.94ab
Cl, 200 ppm
" 35.67+9.77 a 35.67+9.77 a 35.29 + 9.75 a 35.65 + 9.85 a 34.19 £9.57 a 34.76 +10.02 a 34.87+9.44b 35.11+9.54b
m
05400 ppm 5m 35.66+ 9.50 a 35.66+ 9.50 a 34.37 £9.43 a 35.16 + 9.37 a 34.36 £9.33 a 36.69 +9.81 a 35.62+9.39a 37.11+9.57a
0,700 ppm 5m  35.353+ 9.41a 35.353+ 9.41 a 34.28 + 9.25 a 35420 + 93 a 35.27 £9.28 a 37.01 £9.69 a 35.81+9.38a 37.03+9.60a
CV(%) 1.68 1.68 3.21 2.36 4.33 4.07 0.98 2.20
Averages followed by the same letters in the same column with different statistical confidence level of 95%.
Table 5 Texture (N)
Texture (N)
Treatment
0 day 3 day 5 day 7 day
control 3490+ 7.30 a 3580 +£5.30a 2533 +530c¢ 2450+ 3.22b
Cl, 200 ppm 10m 34.48 + 9.40 a 35.37 £ 9.40 a 39.43 + 10.84a 35.83 + 10.03 a
O3 400 ppm 5m 33.63 +9.33 a 3462 +923a 3114+ 10.27b 2719+9.12b
O3 700 ppm 5m 3399 + 9.58 a 34.89 + 9.52 a 31.78 £ 9.66 b 26.72 £ 8.88 b
CV(%) 3.51 3.58 4.09 6.89

Averages followed by the same letters in the same column with different statistical confidence level of 95%.



Table 6 Percentage Brix Value

% Brix value

Treatment
0 day 3 day 5 day 7 day
control 7.84 +0.93 a 8.54+ 0.90 a 8.64 + 0.81 a 8.09 £ 1.52 a
Cl, 200 ppm 10m 8.40 +£ 2.31 a 8.40 £ 2.23 a 8.41 + 233 a 8.22 + 2.26 a
03400 ppm 5m 7.23 + 2.38 a 7.84 +221a 785+ 211a 7.60 £ 2.31a
O3 700 ppm 5m 8.54 + 2.54 a 723 +229a 722+ 221 a 795+ 237 a
CV(%) 10.3 10.25 10.27 10.38

Averages followed by the same letters in the same column with different statistical confidence level of 95%.

Table 7 Percentage weight loss

Percentage weight loss

Treatment
0 day 3 day 5 day 7 day
control 0.00 £ 0.00 a 0.04 +£0.01 a 0.04 + 0.02 a 0.03+0.01 a
150 Gy 0.00 £ 0.00 a 0.03+0.01a 0.03+0.01a 0.03+0.01a
250 Gy 0.00 £ 0.00 a 0.03+0.01a 0.03+0.01a 0.03+ 0.01 a
400 Gy 0.00 +0.00 a 0.03 £ 0.01 a 0.03 £ 0.01 a 0.06 £+ 0.01 b
C.V.(%) 0.00 23.81 31.20 22.82

Averages followed by the same letters in the same column with different statistical confidence level of 95%.

Table 8 Skin color loss (L*) for guava skin.

Treatment

Skin color (L*)

0 day 3 day 5 day 7 day
Before Affer Before Affer Before Affer Before Affer
control 61.51 + 4.25a 61.51 + 4.25a 62.83 +3.03 a 6391+ 290 a 6224 +0.72 a 63.00 + 2.50 a 64.89 + 0.22 a 61.95+3.39 a
150 Gy 63.16 + 3.89 a 63.16 + 3.89 a 61.85+ 277 a 63.07+ 2.88 a 63.01+ 091 a 62.75 + 2.57 a 65.11+ 0.81 a 64.13+ 2.09 a
250 Gy 63.62 + 2.70 a 63.62+ 270 a 63.93+ 2.67 a 62.74+ 3.10 a 63.15+ 1.94 a 62.64 + 3.16 a 65.05+ 1.34 a 62.53+ 3.20 a
400 Gy 61.04 + 264 a 61.04 + 264 a 64.10 +3.08 a 6221 +1.66a 6354 +1.55a 6432 +224a 64.84 +1.15a 62.43 +1.86 a
CV(%) 5.52 5.52 4.58 4.28 2.17 4.18 2.28 4.33

Averages followed by the same letters in the same column with different statistical confidence level of 95%.



Table 9 Skin color loss (A*) for guava skin.

Treatment

Skin color ( A*)

0 day 3 day 5 day 7 day
Before Affer Before Affer Before Affer Before Affer
control 895+ 097a -895+097a 898 +1.18a -9.05 + 1.03 ¢ -8.84 +1.02a 833+ 139b -898+1.12a 9.61+ 129 ¢
150 Gy -856 +187a 856 +187a 804 +1.11a -8.68 + 1.61 bc -857+ 134 a -8.28+ 1.11 b -8.65+ 1.14 a -8.76+ 0.91 bc
250 Gy -8.58 +0.80 a -8.58 +0.80a 788+ 1.24 a -8.50 + 1.28 bc -785+151a 8234074 b 855+ 1.53a -8.05+1.61b
400 Gy 886 +0.84a -8.86 +0.84a 797 +125a 718+ 1.17 a -840+ 0.99 a -782+0.19a -8.45 +1.09 a 774+ 0.27 a
CV(%) -13.73 -13.73 -14.52 -15.92 -14.67 -12.01 -14.55 -15.56
Averages followed by the same letters in the same column with different statistical confidence level of 95%.
Table 10 Skin color loss (B¥) for guava skin.
Skin color ( B*)
Treatment 0 day 3 day 5 day 7 day
Before Affer Before Affer Before Affer Before Affer
control 3621+ 1.11a 3621+ 1.11a 36.48 + 0.31 a 35.88 +0.67a 3591 +0.87a 3534 +1.19a 36.51 +1.07 a 36.60 +0.61 a
150 Gy 3578 +1.74a 3578 +1.74a 36.13 + 0.48 a 3554 +0.53a 3654 +083a 3630 +221a 36.59 £1.23 a 36.71+0.76 a
250 Gy 35,52 +2.00a 35,52 +2.00a 3598 + 092 a 36.22+042a 3582+ 1.20a 3585+ 1.61a 36.76 + 1.25 a 36.57+ 0.46 a
400 Gy 3527 +2.28a 35.27 +2.28a 36.31 +0.26 a 3567 +1.25a 36.80 +0.70 a 36.01 +0.89a 36.82 + 0.74 a 36.57 + 0.63 a
CV(%) 5.15 5.15 1.54 291 255 4.34 278 1.70
Averages followed by the same letters in the same column with different statistical confidence level of 95%.
Table 11 Texture (N)
Treatment Texture (N)
0 day 3 day 5 day 7 day
control 42.24 + 792 a 42.84 + 6.61 ab 4490 + 6.53 a 44.86 + 9.04 ab
150 Gy 43.14 + 7.26 a 4575+ 7.00 a 4528 +£ 8.15 a 47.08 + 6.53 a
250 Gy 42.26 + 7.87 a 4195+ 7.17 ab 4374 + 7.49 ab 40.58 + 6.01 bc
400 Gy 3978 £ 7.79 a 41.04 £+ 6.85b 39.66 £+ 5.71 b 3896 + 5.77 c
C.V.(%) 18.38 16.10 16.20 16.24




Averages followed by the same letters in the same column with different statistical confidence level of 95%.

Table 12 Brix Value.

% Brix value

Treatment
0 day 3 day 5 day 7 day
control 7.30 + 0.99 a 7.21 +0.83 a 7.58 + 1.02 a 8.28 + 0.66 a
150 Gy 760+ 130a 7.14 £ 091 a 795+ 127a 790+ 1.30a
250 Gy 6.80+0.75a 7.88 + 1.86 a 771 +1.07a 771+121a
400 Gy 751 +1.27a 711+ 1.26a 737+102a 7.75+1.08 a
C.V.(%) 15.08 17.44 14.37 13.77

Averages followed by the same letters in the same column with different statistical confidence level of 95%.

Figure 1 CL, 200 ppm 10 mins.




Figure 2 O; 400 and 700 ppm 5 mins.

3 day 5 day 7 day
Figure 3 Keep 13 C*°

Figured Packing box of fruit and guava bag for radiation.



Figure5 The radiation machine.

Figure6 Data collection.
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