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Name
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Phetchabun Rajabhat University 2016

Abstract

This research aimed to study the quantitative of chitosan from shell or carapace of
invertebrate species and to develop the NAM DOK MAI mango skin coating that affected
to extend the shelf life of product. The result of the extraction of chitosan from shrimp, rice
field crab and golden apple snail founded that have chitin and chitosan between 51.85 —
65.68% and 46.34 — 61.85% respectively. The shrimp and golden apple snail were extracted
to chitin and chitosan much more than rice field crab. The development of NAM DOK MAI
mango skin coating from chitosan and study the effective of coating by separate the
experiment as the coating with chitosan only in concentration 0.5%, 1%, 1.5% and 2% (w/v)
, respectively and the coating with chitosan 2.0% (w/v) mixed with glycerol bee wax and
tween 80, respectively and the coating with carnauba wax in concentration 0.5%, 1%, 1.5%
and 2.0% (w/v), respectively that were compared with control. The mangoes were stored in
the boxes at 25+3 °C for 15 days, analyzed the physical and chemical properties, such as
color of peels, total soluble solids, titratable acidity, vitamin ¢ and weight loss, analyzed
every 5 days of storage. It was found that the skin coating could reduced the weight loss,
ripening delay and decay of mangoes. The mangoes were coated found antracnose when
storage in 15 days while control found antracnose in 10 days of storage. The mangoes were
coated with chitosan 0.5% (w/v) gave a good effective and ripening delay more than carnauba

that used to coat in general peel of fruits. The mangoes were coated with chitosan 2.0% (w/v)
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mixed with glycerol have good effective more than the mangoes were coating with chitosan

mixed other emulsions but not effective better than pure chitosan.

Keywords : NAM DOK MAI, Skin Coating, Chitosan
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J

a

]
v A

1502 00AADUAD MWN0 Fuit 5 Fuft 10 Fufi 15
control 0.00 9.81+1.25¢ 19.50+1.87 ¢ 27.2942.01 b
Chitosan 0.5% 0.24+0.35 ¢ 10.46x1.65 ¢ 20.82+2.29 ¢ 27.60+£2.43 b
Chitosan 1.0% 0.27+0.81 ¢ 8.39+1.66 ¢ 16.37+0.45 ¢ 21.4343.29b
Chitosan 1.5% 0.30£0.17bc | 6.81+£2.57 ¢ 15.37£1.32 ¢ 20.45+3.16 b
Chitosan 2.0% 0.24+0.66 ¢ 8.81+1.08 ¢ 18.11+£2.35 ¢ 25.51£2.76 b
Carnauba Wax 0.5% 0.26+0.87 ¢ 10.69+2.74 ¢ 18.87+£2.57 ¢ 27.39+4.20 b
Carnauba Wax 1.0% 0.21+0.15¢ 7.28+0.91 ¢ 15.00+1.55 ¢ 23.66£1.80 b
Carnauba Wax 1.5% 0.25+0.41 ¢ 7.84+1.51 ¢ 15.13+3.36 ¢ 23.06+5.92 b
Carnauba Wax 2.0% 0.23+0.03 ¢ 7.97+0.48 ¢ 14.51£1.51 ¢ 19.32+0.94 b
Chitosan0.5%+glycerol | 0.21+0.15 ¢ 10.08+2.80 ¢ 19.39+2.77 ¢ 21.194£3.00 b
Chitosan1.0%+glycerol | 0.24+0.65 c 10.29+0.87 ¢ 20.25+1.56 ¢ 27.36£2.69 b
Chitosanl.5%+glycerol | 0.23+0.75 ¢ 12.40+£2.29 ¢ 21.44£1.45 ¢ 27.42+1.14 b
Chitosan2.0%+glycerol | 0.27+£0.03 ¢ 9.89+4.27 ¢ 20.84+1.25 ¢ 29.52+1.29b
Chitosan2.0%+ulslll?dj\1 0.47+0.58 a 26.16£13.83 b 50.37+19.45b 77.50+20.41 b
Chitosan2.0%+Tween80 0.40+0.10 ab 40.03+£2.98 a 68.60+3.63 a 94.13+4.22 a

v o

v w v @ I @ 1 ] o aa ¥ 4
Q) HUIGLYA - AIDNHITHAINIUAY Lﬂu@]’J‘Uﬂﬂﬂ’ﬂil!,mmnmfmﬁuﬂ 1 mmnﬁmmmm’smﬁ

ANNABIU 95% (p < 0.05)
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Y 1 @ @ aa 1 @ 1 ] A
ﬂ"lﬁ"l\‘lﬁ WY 2 LEASAINITIATEAUNNEADAVDIAIMTIATUDIAT L* "U@\‘]M%N'NWH‘EHW@EJﬂUlﬁ%

{ Y a 1
iGN ﬁlﬂa@ﬂﬂﬂﬂﬁ1ﬁﬁ$ﬁ1ﬂ‘]§uﬂ¢n\1ﬁ

1502 0UAADUAD Fuii 0 Fuit 5 Fudi 10 Fufi 15
control 53.70+1.65 b 73.5442.02 a 47.83£2.31 ab 39.46+8.92 g
Chitosan 0.5% 53.47+£2.46 b 67.42+6.09 d 45.68 £3.11 44.58+3.21 cdef

cde
Chitosan 1.0% 50.99+49.31cd | 71.00+£2.17 b 45.09£3.89 ¢ 45.40+1.44 bede
Chitosan 1.5% 52.33+1.54 bed | 69.98+£2.97 be | 46.21+2.91 45.72+2.48 bed

bede
Chitosan 2.0% 52.14+1.50 bc | 68.85+2.48 cd | 45.84+1.42 cde | 44.99+1.90 bedef
Carnauba Wax 0.5% 50.36+2.47 d 67.38+3.07 d 45.20+3.47 de | 42.85£5.95f
Carnauba Wax 1.0% 51.56+1.37bed 70.08+1.98 be 47.27£2.39 abc | 46.41£1.61 be
Carnauba Wax 1.5% 51.80£1.41 bed 69.73£1.93 be 47.02+1.89abcd | 44.70+3.13 cdef
Carnauba Wax 2.0% 50.99+8.87 cd | 70.29+2.05bc 47.06+1.78 abed | 47.20+2.63 b
Chitosan0.5%+glycerol | 53.43+1.41 b 69.08+3.17 ¢ 45.234£2.59de | 43.21+£5.28 ef
Chitosanl.0%+glycerol | 52.71+1.19bc | 69.61+2.83 ¢ 46.19245bcde | 43.70+5.51 def
Chitosanl.5%+glycerol | 52.95+1.46 bc | 70.04+2.63 bc 42.52+£7.65 44.46+4.59 cdef
Chitosan2.0%+glycerol | 52.89+2.92 bc | 70.10+2.64 bc 4675£765abcde | 44.75+3.09 cdef
Chitosan2.0%+vlsllli‘§lﬁ 56.50+2.70 a 51.88+1.70 ¢ 48.18+2.09 a 64.82+1.83 a
Chitosan2.0%+Tween80 75.81+£2.98 a 50.40+2.37 f 47.52+1.74 abc 63.53+£2.16 a

v w v @ I @ 1 ]
Q) HHIGLYA - AIDNHITHAINIUAY Lﬂu@]’J‘Uﬂﬂﬂ’ﬂil!,mmnmfmﬁuﬂ

AMWFONU 95% (p < 0.05)
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M319N WU 3 LEAIAINITIATZAUNNADAYEIAIMTIATURIAT a* YoanzlsuTaen lild

199 NARDVAIIAITATABBUANI

1502 00AAD VA Fuii 0 Suit 5 Fuft 10 Fufi 15
control 2.47£2.80 e 7.24x1.37 e 9.24+0.80 b 3.74£1.97d
Chitosan 0.5% 2.46+0.54 ¢ 8.81£1.73 d 9.00+0.83 b 5.85+0.57 ¢
Chitosan 1.0% 3.42+1.05¢ 9.14+1.25 cd 8.57£1.79 cd 6.58+0.47 b
Chitosan 1.5% 4.25+1.31 ab 10.45+1.31 ab 9.62+1.55Db 7.05£0.54 b
Chitosan 2.0% 2.724+0.70 de 10.10£1.36 ab | 9.71£1.15b 6.50+0.64
Carnauba Wax 0.5% 4.02+2.37 abc | 10.67+3.03 ab 8.88+1.99 b 5.62+1.29 ¢
Carnauba Wax 1.0% 4.25+1.01 ab 8.31£1.51d 8.49£1.89 b 6.56£1.04 b
Carnauba Wax 1.5% 3.76+1.25 be 8.46+1.61b 8.86£1.68 b 6.85+0.84 b
Carnauba Wax 2.0% 3.61£1.26 be 8.43+£1.60 d 9.89+1.87 b 5.36+0.88 ¢
Chitosan0.5%+glycerol | 3.58+0.87 bc 10.83+£1.89 a 9.45£1.01b 5.68%1.32 ¢
Chitosanl.0%+glycerol | 3.31+0.84 cd 10.25+1.63 ab 9.67+0.90 b 5.63+1.29 ¢
Chitosan1.5%+glycerol | 3.33+0.56 cd 9.75+1.30 be 8.21£3.42Db 6.55+0.67 b
Chitosan2.0%+glycerol | 3.69+1.49 bc 9.83+2.33 be 9.70+1.14 b 5.74+0.85 ¢
Chitosan2.0%+ 13 4.60+1.08a | 5.68+0.74 f 9.47£0.81 b 14.81£1.75a
Chitosan2.0%+Tween80 2.48+1.51 ab 6.66x1.41 e 13.22+17.17 a 14.96+1.25 a

v W v W I @ 1 1A
(*) HNAHE - AIDNHINAIANILAY Lﬂu@a‘uaﬂﬂ’nuumﬂﬁwaﬂnnu

AMWFONU 95% (p < 0.05)
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9 v
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H 1 o Y aa 1 1% 1 1 A
minﬁ WY 4 Llﬁﬂ\iﬂ'lfni%ﬂﬁg@Uﬂ1ﬁﬁﬂﬂﬂl@\1ﬂ1ﬂ13ﬁﬂaﬂl@\1ﬂ1 b* ﬂl@ﬂﬁJgiJQQWHEHWQfJﬂMlﬂ}a

199 NARDVAIIAITATABBUANI

#1502 00AADUAD Fufi 0 Fufi 5 Fudt 10 Fui 15
control 23.56+1.82 fg | 41.81+2.78 ef | 27.89+2.01 bed | 18.72+1.89
Chitosan 0.5% 21.98+1.86 i 38.43+4.37 g 25.474£3.63 ef 27.24+3.58 fgh
Chitosan 1.0% 23224220 fghi | 41.2343.34 ef | 24.67+4.68 f 29.78+1.54 def
Chitosan 1.5% 24.07£2.32 f 40.23+£3.85 f 25.43+£3.45 ef 28.61+1.85 efgh
Chitosan 2.0% 24.094+2.07 f 42.3344.27 de | 26.80+2.47 de 3043+1.17 cde
Carnauba Wax 0.5% 25.62+2.62 ¢ 45.83+4.18 ab | 27.87+4.31 bed | 29.14+1.17 defg
Carnauba Wax 1.0% 28.51+2.40 ¢ 47.16+2.88 a 30.18+1.49 a 32.7241.65 ¢
Carnauba Wax 1.5% 26.99+1.87 d 44.84+2.86 bc | 29.65+1.15 ab 31.75+2.40 cd
Carnauba Wax 2.0% 26.50+£2.16 de | 45.67+3.29 ab | 30.74+1.07 a 33.01£591 ¢
Chitosan0.5%+glycerol | 22.53+4.20 ghi 43.88+2.72 cd 26.09+2.26 def | 26.26+£5.79 h
Chitosanl.0%+glycerol | 25.35+1.68 e 45.75+2.12 ab 28.13+2.49 bed | 28.76+4.40 efgh
Chitosanl.5%+glycerol | 23.33+1.90 fgh 41.9943.39 ef | 22.19+10.02 g 29044342 defgh

Chitosan2.0%+glycerol

22.13+1.83 hi

41.5943.65 ef

26.82+1.86 d

26.74+3.12 gh

Chitosan2.0%+vlsll ﬁﬁ

34.10+£2.58 b

25.57+£1.02 1

27414131 cd

42.08+2.91d

Chitosan2.0%+Tween80

38.13+2.94 a

28.49+1.34 h

29.30+1.18 abce

45.734£2.70 a

v W v W I @ 1 1A
(*) HNAHE - AIDNHINAIANILAY Lﬂu@a‘uaﬂﬂ’nuumﬂﬁwaﬂnnu

AMWFONU 95% (p < 0.05)
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3. mafasuasyfSanameaudanazaienin)a (Total soluble solids , TSS)

q‘ ] o o aa 1 A A 2 A ¥ Y
MINN WU S Llﬁﬂﬂﬂ1ﬂ15§]ﬂ§$ﬂ‘]_l‘ﬂTQﬁﬂ@ﬂlﬂﬂﬂTﬂTﬂﬂﬁEl‘L!LL‘]JfNTJilITQAGIJE]QLLTQT]ﬁzﬁTﬂUTllﬂ

4

1 Y ¥ Yy ~ A k) a 1
"’IJEN?J%lJ'NWHTgHTﬂE]ﬂlliJﬁTIBQ NIAADUAIITITAS DY BUAN N

]
v A

v
v A

]
v A

]
v A

ﬁTiﬂZﬁWﬂlﬂﬁﬂ‘Ua’J IUN 0 IUN S IUN 10 IUN 15
control 2.80£0.15 ab 4.33+£0.25 ab 5.17+£0.25 cd 6.00£0.00 a
Chitosan 0.5% 2.67£0.50 abc | 3.17+0.25 ef 5.25+0.27 bed 5.75+0.27 ab
Chitosan 1.0% 2.67£0.50 abc | 3.67+£0.25 cd 5.00+0.00 d 5.25+¢0.27 cd
Chitosan 1.5% 2.67+0.24 abc | 4.00+0.43 be 4.50+0.00 e 5.17+0.25 cd
Chitosan 2.0% 2.83+0.25 a 3.67+0.25 cd 5.33+0.25 ab 4.75+0.27 ef
Carnauba Wax 0.5% 2.17+£0.25 de 3.67+0.66 cd 4.50£0.43 ¢ 5.50+0.25 ab
Carnauba Wax 1.0% 2.73+0.22 ab 2.83£0.25 f 4.17+0.25 f 5.17+0.43 cd
Carnauba Wax 1.5% 2.90+0.15a 3.07£0.35f 5.17+0.25 cd 5.00+0.43 ef
Carnauba Wax 2.0% 2.40+0.31 cd 3.50+0.43 de 5.50+0.43 b 4.50+0.27 f
Chitosan0.5%+glycerol | 2.73+0.22 ab 4.33+0.25 ab 5.83+0.25a 5.75+0.27 ab
Chitosan1.0%+glycerol | 2.50+0.43 bc 3.83%£0.50 cd 5254027 bed 5.67+£0.25 ab
Chitosanl.5%+glycerol | 2.83+0.25 a 4.50+0.25 a 5.00+0.00 b 5.17+0.25 cd
Chitosan2.0%+glycerol | 2.67+0.25 abc 3.17+£0.25 ef 3.50+£0.00 g 4.80+0.00 ef
Chitosan2.0%+ulellﬁyﬂ 2.17+0.25 de 3.83+0.25 cd 4.50+£0.43 ¢ 4.67+0.50 ef
Chitosan2.0%+Tween80 2.67+0.25 abc 3.17+£0.25 ef 3.50+£0.00 g 4.80+0.00 ef
(*) NUEIME : AIDNHINAIANAY Hudwenaimuanasediifodifyneadanmnisd

AN 95% (p < 0.05)

g
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H 1 o [ aa 1 = a a 1 A
Gni"Nﬁ WU 6 !LﬁﬂQﬂWﬂTiﬂﬂﬁgﬂUﬂNﬁﬂWU@\iﬂWﬂﬁN1ﬂ!'Jgnllu%"ll@QﬂJgiJ'qulqu]@ﬂhlﬂja

{ Y a 1
iGN ﬁlﬂa@ﬂﬂﬂﬂﬁ1ﬁﬁ$ﬁ1ﬂ‘]§uﬂ¢n\1ﬁ

1502 0UAADUAD MUN0 Uit 5 Fufi 10 Fufi 15
control 2.47+1.11 hi 1.40+0.34 be 1.33+0.20 gh 1.00+0.00 e
Chitosan 0.5% 3.00+0.60 ab | 2.20+0.52 bed 1.2+0.22 h 1.50+0.11

abcde
Chitosan 1.0% 2.93+0.43 cd 1.40+0.35 f 1.5340.10 fg 1.80+0.44 abc
Chitosan 1.5% 2.07+0.65 fg 2.00£0.35 cde 1.20+0.00 h 1.20£0.60 cde
Chitosan 2.0% 2.33+0.10 def | 1.93+0.36 de 1.40+0.35 fgh 1.10+0.11 de
Carnauba Wax 0.5% 1.2742.00 i 2.00+0.35¢cde 1.67+0.40 ef 1.40+0.22
bede
Carnauba Wax 1.0% 2.33£1.93 def | 1.93+£0.36 de 2.00£0.35 cd 1.074+0.20 de
Carnauba Wax 1.5% 3.33+40.26 a 2.13+0.26 bede 1.5340.10 fg 1.33+0.26
bede
Carnauba Wax 2.0% 1.73£0.10 gh | 2.20+0.62 bcd 1.47+0.26 fgh 1.40+0.69
bede
Chitosan0.5%+glycerol | 2.47+0.10de | 2.60+£0.30 b 1.8740.26 de 1.20+0.22 cde
Chitosan1.0%+glycerol | 3.20+0.35 ab 1.67+0.10 ef 1.60+0.44 efg 1.40+0.00
bede
Chitosanl.5%+glycerol | 2.53+0.20d 2.00£0.35 cde 2.20+0.00 ¢ 1.87+0.36 ab
Chitosan2.0%+glycerol | 2.3340.10 def | 1.67+0.20 ef 2.20+0.00 ¢ 1.67+0.36
abcd
Chitosan2.0%+vl,sllﬁﬂ 2.60+£0.00 def | 4.20+0.17 a 5.40+£0.35 a 2.07+£1.47 a
Chitosan2.0%+Tween80 2.13+0.10 cd | 3.80+0.62 a 4.60+0.15 b 1.2740.26 bede

v W v W I @ 1 ]
Q) HUIBLHA - AIDNHINAINIUAY L‘JJum‘uaﬂmm!,Lmﬂmmﬂnﬁu

AMWFONU 95% (p < 0.05)
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5. wamsanmSnamnsanaruaninmsald (Titratable acidity, TA)

M 9 v
M w7 Llﬁﬂﬁﬂ1ﬂﬁ%ﬂi$ﬂ‘UﬂNﬁﬂﬂ"UfNﬂWﬂiiﬂﬂ!ﬂiﬂﬂﬂ‘ViiJﬂ‘ﬁhlﬂmiﬂhlﬁellﬂ\‘mmfklwuﬁ
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J

q

v
v A

v
v A

GRELELRCIC LIS fudi 0 TUN 5 Fuit 10 N 15
control 11.61£1.68 bed | 3.13+0.89 g 0.89+0.14 d 0.47+0.00 e
Chitosan 0.5% 11.7242.86 bed | 8.49+1.17 cd 1.27+0.22 cd 1.1440.14 a
Chitosan 1.0% 12.95+1.34 b 6.17£0.70 ef 1.2740.17 c¢d 0.87£0.30 b
Chitosan 1.5% 12.95+1.68 b 10.72+0.87 b 0.94+0.01 d 0.81+£0.45b
Chitosan 2.0% 11.84+1.02 bed | 5.5843.07 ef 1.54+0.36 be 0.87+0.01 b
Carnauba Wax 0.5% 12.5140.89 bc | 8.60+1.46 g 1.12+0.27 cd 0.7440.01 bed
Carnauba Wax 1.0% 11.84+1.21 bed | 6.70+0.58 de 4.69+0.58 a 0.7840.14 be
Carnauba Wax 1.5% 9.60£1.21 ef 6.70£1.05 de 1.344+0.17 cd 0.76+0.17 bed
Carnauba Wax 2.0% 8.38+0.77 £ 6.14+1.18 ef 1.16+0.29 cd 0.81+0.18 d
Chitosan0.5%+tglycerol | 10.72+1.54 cde | 5.70+0.01 ef 1.03£0.20 d 0.78+0.26 be
Chitosanl.0%+glycerol | 8.9442.60 ef 7.04+4.83 cde 1.57£1.42 be 0.54+0.06 be
Chitosanl.5%+glycerol | 11.61+1.77 bed | 4.35+1.04 fg 0.94+0.01 d 0.56+0.03 bed
Chitosan2.0%+glycerol | 13.18£1.77 ab 3.46+0.60 g 1.88+0.01 b 0.74+0.06 bed
Chitosan2.0%+1mﬁﬂ 14.86+3.64 a 12.95+1.98 a 0.87+0.21 d 0.87+0.21d
Chitosan2.0%+Tween80 10.45+1.52de | 6.70+1.16 de 0.94+0.25d 0.94+0.25 ab

v W v @ I @ 1 ]
*) MUY - ATBNHIHAINIAY WuaIuonANNUANA10 1Y

ANUEFDIY 95% (p < 0.05)
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