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Effects of UV-C irradiation on the quality changes and disease control of
‘Nam Dok Mai Sithong’ mangoes during storage
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ABSTRACT: Mango is an economically important fruit in Thailand. Exported mangoes often face some problems
with loss of quality, disease, and insect infestation. By irradiating UV-C rays, it can delay deterioration and control
disease in many types of fruits including mango. The objective of this study was to determine the effect of UV-C
irradiation on the changes of quality and disease control of ‘Nam Dok Mai SiThong” mango during storage at room
temperature (25+2 °C) by using a completely randomized design (CRD), which consists of 4 treatments: UV-C
irradiation at doses of 0 (control), 2.47, 4.93 and 7.37 KJ/m? The experiment was done by growing the fungus that
causes anthracnose (Colletotrichum gloeosporioides) on the peels of mango fruit. Then stored at room temperature
(25+2 °C). The results were recorded every 3 days. It was found that UV-C radiation had no effect on the percentage
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of weight loss, firmness, green value (a*), yellow value (b*) of the peel, total soluble solids, titratable acidity, and
vitamin C content of ‘Nam Dok Mai SiThong’ mangoes during 12 days of storage, while the brightness value (L*) of
‘Nam Dok Mai SiThong’ mango peels decreased. Without UV-C irradiation treatment, it had a higher L* value than
UV-C treated at all levels after 3, 9, and 12 days of storage; with the values of 73.99, 68.33, and 67.63, respectively.
In addition, without UV-C irradiation treatment was infestation and growth of the fungus C. gloeosporioides cause of
anthracnose, with the level of 3.2, while all three levels of UV-C irradiation were able to control the growth of the
anthracnose fungus in ‘Nam Dok Mai SiThong’ mangoes after stored at 12 days.
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Figure 1 Modelling of UV-C irradiation chamber in ‘Nam Dok Mai Sithong’ mangoes.
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Figure 2 Evaluation of anthracnose infection in ‘Nam Dok Mai Sithong” mangoes.

Source: Modified from Munirah et al. (2017)
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Figure 3 Effects of UV-C irradiation on the weight loss percentage (A) and fruit firmness (B) of ‘Nam Dok Mai Sithong’

mangoes at room temperature (25+2 °C) after storage for 12 days.
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Lag 45.08 AMd1FU (Table 1) n1siUdsuulasAaraing (L) veadenuzanaimenlianasmasnmatiuing Tasms
pesadvilianuaisiigalewisuiiisuiunssuisililiaedsd Uv-C esannisaneded UV-C luvilideniin
sovlndiFthana lunsdvewzidema nuinmsaneded UV-C srlhiinnsiasunlasesdlsznaumaniives epicuticular
wax Fedmalfiudonddnaias (Charles et al,, 2008) aenadasify Safitri et al. (2015) Avhnsane$ad UV-C lungaing
hnenlifEnes wuin Areuaing (L) vealdenuzaisanas uenanidmunisiiarsdveatdondesed UV-C ludnuag
WWerfulunzazne (Cia et al, 2007) NNANITMAABIINUT ANETED (%) ﬁuaqmmwmmuqmLﬁwﬁuamaﬁmﬁaaiwdw
maiusnm luuuediandung (@) veensadfldsunsaesdifiniudntos famafivtures a* unssviumafindu
yosasAduviounaiasninnisanvaswalsl (Nguyen et al, 2022) fatunisae¥sd UV-C anmnsodievzaanszuiung
fndmdafendestunssuumagnuomaldild uenaniinisaiesad UV-C fnaronisaisnaelsiiadlnensauslifnanonis
Wasuulaswealsiiuessduiunduvesmsaninuluudonugaing aonadosiu Sari et al. (2016) 180Ut A1 a* uay b* 7

Waduduiusiunssuiunisgnuesdiudendulysnideuanddendudndeduinannsinaslsiladgnianeiuiu

Table 1 Effects of UV-C irradiation on peel color with L*, a*, and b* values of inoculated ‘Nam Dok Mai Sithong’

mangoes stored at room temperature (25+2 °C) for 12 days

Day after treatment (Day)

Peel color Treatment
0 3 6 9 12
UV-C 0 KJ/m? (control) 77.09 73.99 A 66.94 68.33 A 67.63 A
UV-C 2.47 KJ/m? 74.61 69.66 B 59.33 61.27 8B 61.06 B
. UV-C 4.93 KJ/m? 75.76 6991 B 60.93 59.72 B 60.05 B
. UV-C 7.37 KJ/m? 75.86 70.20 B 54.73 62.68 B 60.73 B
F-test ns x* ns x* *
CV (%) 2.16 25 11.67 4.43 5.83
UV-C 0 KJ/m? (control) 829 B 11.80 13.97 BC 14.29B 16.93
UV-C 2.47 KJ/m? 10.60 A 12.92 15.18 A 1523 AB 16.81
. UV-C 4.93 KJ/m? 8.80 B 12.74 1534 A 1582A 15.73
° UV-C 7.37 KJ/m’ 899 B 12.82 14.63 AB  16.03 A 16.27
F-test * ns xx * ns
CV (%) 11.86 6.04 3.95 6.03 4.67
UV-C 0 KJ/m? (control) 49.22 53.22 54.22 A 50.58 52.34
UV-C 2.47 KJ/m? 51.60 51.65 49.01 AB 49.53 49.89
. UV-C 4.93 KJ/m? 51.69 5212 4455 B 47.55 49.93
° UV-C 7.37 KJ/m’ 50.54 52.77 45.08 B 48.06 47.22
F-test ns ns * ns ns
CV (%) 4.54 2.46 10.75 6.18 6.38

Means in a same column followed by the different letters are significantly different by LSD (p<0.01, ** and p<0.05, *)
ns; not significantly different (P>0.05)
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UsunansailnmsalduasUsunaeud sranfiazanevinlg

UsinansadilnnsalalunzshahnenliEneadlofiuinmi 6 Yu wuin danuuansieiu Tnonssudsildlésunis
20598 T TA geflan Wiy 0.27% sosasnAe M3ane$ad UV-C IUTann 2.47 way 7.37 KI/m? deiduviiiuminiy 0.21%
Turaziinisaesed UV-C AUsunn 4.93 KI/m? 5 TA ﬁ’wﬁqm Wiy 0.16% wietfusnwiuiu 3, 9 uay 12 Ju ladwuaay
wanseuwes TA Tunzshainenlddnes (Figure 4A) Usinamowdaiomaiiazarsluile Tunzshaheenlidnefiniy
paonsEETRAINTAUINY Weliudnuiu 6 Yu wuinsane3sd UV-C ivsun 7.37 Ki/m? vihlugsisd TSS douiign
Wiy 18.57% Tuvairfin1sane$sd UV-C fivsune 0 KJ/m2, 2.47 uaz 4.93 KJ/m? ladupnsnedy aendanisiusnuii 3, 9
war 12 Ju ldwuanuusnsnwes TsS Tunzihahmenld@nes (Figure 4B) Usinainsailmmsald Suunlduanasnends
msifushe eswnnsaunsdiuduansisiulunssuiunismela Wienszuiunsuumueadunelunandn Jacobi et al,
2000) dawalwiiusunn TA anas Ssaenadasiuranisinunfisteeu IuQﬂLLWﬁ(LLazuqmaﬁl (Veazie et al., 2008) A2
Junsnanadlusznitanisifiusnen Zambrano-Zaragoza et al. (2021) 91891031 M35 UV-C drevzasnisanvenald
UzNTleunIsRe3ET TA gendnugsaund ﬁ’uﬁammhjgﬂLﬂﬁsulﬂlﬁufwma waviflefansananuanismnass nssuii
#$unmsane¥ed UV-C it TA gent uandlsiiiudn 8 UV-C annsntzaemagnuosziild Turnsiiviinuuesudaimund
avanetldduwnldufiug umendnisiiusnw USuna TsS Miutudunaunannislslasladavedndudnailsduasns
agamanif'lmaﬁasawﬁﬂéf Q'TﬁLf]uwama}1ﬂmiqﬂsumwaiﬁiwdwmilﬁv'%’ﬂm (George et al.,, 2015; Khubone and
Mditshwa, 2018) Pristijono et al. (2018) wu31 Tugaia9ug ‘Kensinton Pride’ nssuailaflgsunisanesed dusunm TsS
gefign uazdl TA iilan aevdamsiiunuil 12 Su deandesiu Gonzalez-Aguilar et al. (2001) fifnwIN5ANB3E UV-C

a

fenududu 9.86 KI/m? iusnuiigamadl 5 °C Wunan 14 Ju nuiranududuvesylasageluediefidoddnluneiog

9 Y

v &

#ug “Tommy Atkins flaaanld3ussd UV-C figudvly demalsinsedunisanunlunandn Maharaj et al. (1999) na1791

98 UV-C hldAnmsideuanmasauausy Miertostunisyhauveaeulesi ACC oxidase dufueuludifsitostu

nsuAnefiau fused Uv-C Ssdenalimananeiiaulunalianas Swenunsoszaensgnuomaliils

Usuadandiud (Vitamin C content)
mitfdﬁauLLiJaqU%mmimﬁu%eThLﬂuawsé]’wua%a§asziuumi’mﬁmaﬂ1ﬂ§wamwwﬁ”mmﬁu%’ﬂmﬁ 0,3, 6,9 Lay

12 $u laifmnuansnefuniseda wasivsinadmiuiifiuiunasnnisiiusne (Figure 4C) Civello et al. (2006) n@1331

AM3218598 UV-C anunsasneseauvaaddandiudlaluseninanisiiusnel daiisieauin luvdenlednazussduiuass

aAY Yo v

(Rubus ursinus x R. idaeus) #la5un13a1859d UV-C gresnwianuaiunsalunisituveyyadaselaganimmandn unf
(Vicente et al., 2004; Costa et al., 2006) @annaasniu Razali et al. (2021) wu31Usunaimiudlunslomaies sinuay
maean1susnw wazn1se1eded Uv-C ibiuzidomealiusunaianfiuginiiusdewmedilaldsused windu 1.07+0.06
1% -3 - Y = v a v o a s A ) %
mg/100ml AMYNFINTLNUTNYIN 21 U LUBIINTId UV-C mmmﬂimumimﬂﬁmiimmLauiﬁzju1/|Lﬂmsumﬂumimu

auyadaseidfglunzilowealyess (Toor and Savage, 2006)
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Figure 4 Effects of UV-C irradiation on Titratable acidity; TA (A), Total Soluble Solids; TSS (B), and vitamin C content

(Q) of ‘Nam Dok Mai Sithong’ mangoes at room temperature (25+2 °C) after storage for 12 days.
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ﬂ'lil,“fll'lﬁ’la’lﬂLLazﬂ’]iLﬁ]%iUuLaUIﬂ“Ua\iL%ai’l C. gloeosporioides awAlsALAULNIALUE

nsidvhanevestion C. gloeosporioides anwlsauauunsalua Weldsunisugnidenunaasyiulnventon
C. gloeosporioides lusgsu 0 nendINITAUSNWIT 0 way 3 Tu LLazwumiLﬁl%ﬁgLaUIWUmL%yai? C. gloeosporioides
mevdmafuinwd 6 u Gwnnssuislaifaruunndatu mendniafuinwd 9 u wulushaieenliifinisuans
o1msveslsauauunsalua lnonnsanedad UV-C uTunm 2.47 Ki/m? uansoinisvedlsausuunsalualuszduliooiian
Wiy 1 lusasfinisaneded UV-C fiusuna 0, 4.93 way 7.37 Ki/m? llunnaneiu wazidiefiusneiuiu 12 Ju Jansiinng
wiaivlnvendes C gloeosporioides wazuanto1n 1slsALBULMIAILALNNTY Nauzieildldunsaesed UV-C
uansoINsvedlsaLauusAluannian Tuszdu 3.2 (Figure 5 and 6) M3a1854d UV-C awnsavzasnisiasaiulnves
o351 C. gloeosporioides Fuduavnvedlsaueuunsaluald aonandosiunansinuives Kanlaya et al. (2015) :1641u
nsld¥ed UV-C annsnrzaamasiapivlnvesdoaglsawouunsalualunshoiuslyaotudls uasdleldsmiunislith
Sou agvilivszAvsnmannd sty 1esnded UV-C anunsadudamaaiauivlnvesdunis waiie suluiaden
avnlsn nenndrluvhatensadanddn (nucleic acid) M ussduszneudidayues DNA dawali DNA Lajamisniin

nsyUIUN13IIaBaedld (DNA replication) a1nsadugsnisiasaiulavesqdunse (Afnad, 2558)
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Figure 5 Effects of UV-C irradiation on disease incidence in ‘Nam Dok Mai Sithong’ mangoes at room temperature

(25+2 °C) after storage for 12 days.
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Figure 6 Effects of UV-C irradiation on the infestation of anthracnose in ‘Nam Dok Mai Sithong’ mangoes at room

temperature (25+2 °C) after storage for 12 days.
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