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Effect of Nano-Chitosan Coating on Physical and
Chemical Changes of Gamma Ray Irradiated Mango cv. ‘Nam Dok Mai No.4’
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Abstract

Gamma irradiation is allowed technology to control pest infestation for export Thai fruit including mango
to the US market. Unfortunately, gamma irradiation caused black spot or black lenticel on peel of mango fruits.
Therefore, the aim of this research was to study the effect of molecular weight of nano-chitosan coating on the
quality and reduction of black spot on a mango peel during stored at 13°C. Mangofruit were dipped into different
molecular weights of nano-chitosan solution at 1% (w/v); 15, 50, 190 and 450 kDa compared to uncoated fruit
served as the control, then irradiated with gamma irradiation at doses of 0.70-0.76 kGy and stored at 13 °C.
Changes in color of peel and pulp, firmness, total soluble solids (TSS), titratable acidity (TA) and occurrence of
black lenticel on peel were examined. Results revealed that the gamma irradiated mango fruits coated with nano-
chitosan in three different molecular weights; 50, 190 or 450 kDa did not show any significant difference in
changes of pulp and peel colors from control fruits. Moreover, all irradiated fruits appeared black spot on peel.
However, the coating of nano-chitosan with molecular weight of 15 kDa significantly reduced black spot on peel,
delayed the reduction of firmness and an increase of TSS/TA ratio when compared to other treatments with nano-
chitosan coating of irradiated mango fruit.
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Table 1. Appearance of black spot on peel of mango cv. Nam Dok Mai No.4 with or without nano-chitosan
coating and plus with gamma irradiation with dose of 0.7 kDa during stored at 13°C.
BF Days after irradiation
Treatments
0 1 4 8 12 16 20 24 28

Control' - +++ +++ +++ ++++ ++++ ++++ ++++ ++++
15 kDa CHI - + + + + +++ +++ +++ +++
50 kDa CHI - ++ ++ ++ ++ +++ +++ +++ ++++
190 kDa CHI - ++ ++ ++ +++ +++ +++ +++ ++++
490 kDa CHI - ++ ++ ++ ++ +++ +++ +++ ++++

Remark (-): Do not appear the black spot on peel of mango fruit, (+):The black spot symptom on peel of mango fruit appeared less
than 5% of fruit peel, (++):The black spot symptom on peel of mango fruit appeared 6-20% of fruit peel, (+++):The black
spot symptom on peel of mango fruit appeared 21-35% of fruit peel, (+++):The black spot symptom on peel of mango fruit
appeared 21-35% of fruit peel, (++++):The black spot symptom on peel of mango fruit appeared 36-50% of fruit peel,
(+++++):The black spot symptom on peel of mango fruit appeared more than 51% of fruit peel
"Icontrol: Mango fruits without nano-chitosan coating were irradiated with gamma ray dose of 0.7 kGy. %/ BF: day before

gamma irradiation
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Figure 1. Changes in hue angle value of peel (A), b* value of flesh (B) and firmness of flesh (C) mango fruit cv.
Nam Dok Mai No.4 with or without nano-chitosan coating and plus with gamma irradiation with dose of

0.7 kDa during stored at 13°C.

UM AL ARAR AT TINEAT AN asNE N9 AU asanaem T Taa N AL
S TifinTy mmmmmmm’mLLuuLﬁ@Lﬁmmﬂm@zﬁmLﬁﬂﬁﬁ@@nmnm@mﬁmLfm LAZNSAAEIFITRUNARL (pectin) 7
WuesAdsznaudAnyaesuiasad (Qi et al, 2011) HAAINNNIANEN WU uzeRlE N ALRad s Tulaln
UIHLANATWIA 15 kDa waziun19ae3e@unuuifiunm 0.7 kGy ﬁmmLLuuLﬂ@@mﬁmdm:m’qqmmmﬁuj
uazuwanFAgeeNltA Ay At Afunzitandeuiassun Tulalrauluenawwin 50, 190 uay 490 kDa waziu
N3N FAUNLAN SIS FUINENT 8-16 AUAY aealsfinnn uziasll @ unTsnAeUR w3 UNNsNeSeR
unuanfinsulasasnouuinileliuansamead itz ild i unandesfindsanneaeuiinun ula gy
TanaauIA 15 kDa uaziun1sana faunuNNLEuI0s 0.7 kGy (Figure 1C)

L‘ﬁ@mmaﬁﬁmm TSS L‘WIN%‘L& (Figure 2A) waziFunnd TA anas (Figure 2B) Tuszndnanatiudnen wuan
Tudtlnnvii 12-16 uzainaildFnndeLadaaunTulalnmuatng 15 kDa Fifunns TSS Waauduasiiifunm TA
”Lﬁ%\mummm%Lmnﬁiw@ﬂwﬁﬁmﬁwﬁﬁqu@ﬁﬁﬁummﬂumwmm%"uj lugnifisndau TSSTA vaquzaingg
FunsndeLfagaeniulalna g 15 kDa inaudiaanadesiuiiunns TSS uaviFunns TA



112 HAI89NINARRY 7 46 a17u# 3/1 (MiAw) Fuge-5u91AN 2558 9. INgAARFINEmT

20 A o [B] 510
- 5 - IR (700Gy) - IR (700Gy)
2 < @ 15CHI+IR 1@ 15CHI+IR g
Eqsd S, | -0 50CHI+IR 40 .0 50CHI+IR
€ 5 -#- 190CHI+IR 2 -# 190CHHIR
z ; -+ 490CHI+IR E O 490CHI+IR
810 %:_ E
2 = IR (7T00Gy) ; &
E @ 15CHI+IR 2 @
w 5 -0+ S0CHIHIR £1-
£ -4 190CHI+IR K]
= O 490CHI+IR 2
0t T T T T T T 1] 0= T T — —TTT
FS 1 4 8 12 16 20 24 28 ES 1 4 8 12 16 20 24 28 FS 1 4 8 12 16 20 24 28
Days during storage Days during storage Days during storage

Figure 2. Changes in total soluble solids (TSS) (A) total titratable acidity (TA) (B) and TSS and TA ratio (C) of flesh
mango cv. Nam Dok Mai No.4 with or without nano-chitosan coating and plus with gamma irradiation
with dose of 0.7 kDa during stored at 13°C.
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