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ABSTRACT

Mango fruit is bagged to improve quality, fruit size, and skin appearance. Proper use of
fruit bag will improve the physical characteristics and promote the bioactive compounds. The
effect of nonwoven bagging materials on the fruit quality of mango cv. Nam Dok Mai no. 4 was
studied. This study was divided into 2 experiments; firstly, the experimental design was 4x2
Factorial in CRD consisting of 2 factors; 1) the color of nonwoven bag (violet, red, orange and
white) and 2) the bag thickness (30 and 75 gsm). A carbon paper bag was used as a control
treatment. The results showed that, the color and thickness of nonwoven bags showed
significantly different in fruit physical, chemical composition and eating quality. The 30 gsm of
orange bag improved fruit size and highest in fruit weight (282.24 g). The 30 gsm of red
nonwoven bags had 19.49%brix of TSS at the ripening stage, reduced the incidence of
anthracnose by 16.33% and gave a sensory evaluation of 8.00 scores. The 30 gsm of white
nonwoven bag resulted in a higher vitamin C content than other treatments. Fruits bagged with
carbon paper bags appeared more light yellow and gave even color skin than nonwoven bags at
the harvesting stage. However, the 30 gsm of red nonwoven bags appeared more yellow intensity
than carbon paper bags at the ripening stage.

Therefore, the 30 gsm nonwoven bags gave a better quality than the 75 gsm bags.
Secondly, the effect of nonwoven violet, red, orange and white with 30 gsm nonwoven bags on
quality, chemical composition, active substances and shelf life of mango stored at 15 °C for 3, 6

and 9 days was studied. The results indicated that using red nonwoven bags improved physical,

chemical composition, active substances and delayed the change of important substances better



v

than using carbon paper bags. The TSS, total sugar, and carotenoid contents increased and were
highest after 9 days in storage. Vitamin C, phenolic and antioxidant contents were higher in
nonwoven than carbon paper bags. The lower incidence of anthracnose (15.00%) throughout the
shelf life and gave a statistically significantly higher taste sensory evaluation score in nonwoven

bags than carbon paper bags.
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M1 2.1 saatfSunamsdszneumanil anuaunse lunmsdueyyaddse nazliuw
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Mineral contents
K 14,112.69 fadnsudenTantuveniminu
Ca 25553 faandusonlansuvenimiinus
Mg 55286 Haanduded landuvearimiinula
Fe 12.00 faansuson Tansuveamiinus
Zn 6.45 Saansuson Tansuveamiinus
Organic acids
Oxalic acid 3.50 Saansudondumoahminuds
Tartaric acid 5.53 faansudensuveniminule
Malic acid 12.28 faandudonSuuoaihmingds
Citric acid 1.86 faanSudonTuvoshminuds
1
Total acid 23.18 NaansuAens NV NI
Antioxidant capacity
FRAP 27,1433 lulasluans Insdend
ABTS 1,570.07  lulnsluars Insdend
DPPH 1,689.18  lulasTuas Insaend
Sugars
o a o Ny g )
Fructose 121.12  Haaniude 100 nSuveuiminaa
Glucose 28.65 faansuso 100 nfuveniminag
Sucrose 47269 Taandusio 100 nfuveniminag
Total sugar 62246  ilaanZuso 100 ASuvoiHIngR
Carotenoids 30.02 TuTasnSudensy
Total phenolics 37.59 faansude 100 n3uvenimingg

7117 Shi et al. (2015)
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Insiznrnfiunaun lsiuesaniuaveduzi luszozHagn 1IN IATIZH
=y a Jd o =Y
3uanan 15Nad aaulasITved Lichtenthaler and Buschmann (2001) ; Pallabi et al. (2016)
o 4 1 ) a a < =y
Tasrutionzanaliaziden 1 51 AUZH 10 (Acetone) AMITLTY 80 151G ud USuag
a aa 9 1 Y Y o d‘l [ a 4 =1 4 Y] ] [
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4 A 1 A o 9 a
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TsNueea seuruIsiluiaaninde 100 niuvminega gasnlgammulSnaunlshn
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=De

[(12.25 x OD663) - (2.79 x OD647)] x Final volume

Chlorophyll a =
1000 x Weight (g)

[(21.50 x OD647) - (5.10 x OD663)] x Final volume

Chlorophyllb =
1000 x Weight (g)

[(1000 x OD470) - (1.82 x Chl a) - (85.02 x Chl b)] x Final volume

Total carotenoids =
198 x Weight (g)

' ° a 4
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3) Pnamsiueyyadass
a J Y a Yy am . . . .
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d' a 9 a 3}.1 dy
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v [} [} a Aaa a a a 4 a aa
#1981902114 2 Hadans ua1sazats DPPH ANMITNYY 0.2 Had Tua1s 1515 2 Haaans
[] [ [] 4 I ZJJ ) [ 1
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= ~ A Y a ¢§ 9

AANAULAINANVEIIAAY 517 U1 TUINAT A28 Spectrophotometer Az Iz UgNTA MDY YA
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(A-B) - (C-D)
Radical scavenging activity (%) = =™ %100
(A-B)
Tag iaea A = DPPH 2 Uaaans + 10N11ea 2 Uaaans
¥aoA B = 1N1U0a 4 Iaaans

Woon C = T5ANAAI9819 130 AsazaIeNInIgIU 2 Jaaans + DPPH 2 Hafnans

WaeA D = A1SANAAI00NHI0A150zA10NIATTIU 2 Haaaas + WN1UDA 2 aaans

4) PBnamsiluednnaviua
a d = = a cszI/ as . .

Msasizrndsvaaisdsenouueaniiarye 1as3F Folin-Ciocalteus
Aatllaa35up4 Kubola and Siriamornpun (2011) ; 018 tazamy (2556) 1d1sanadl0619
= =y Aa aa a a =\ =t . .
091915103 1 Jadaas vuauarsazars IWau-sTaimrgaiiuea (Folin-Ciocalteu's Phenol

J 3 Ty a aa ] o
reagent) ANV 10 Wosidud YSwas 1 Tadans warasazare1iidiiuae Vortex
a =\ 14 9 9 J I 4 a Aa A 1

waztan TAena1Tuoa (Na,Co,) aNuauty 7 1nesisud Usuias 10 Gadans 1ve

[ ZIJ T { a IS Z}J [ A
msazaeldiiudnase du 13 lufiaguugiteuiunar 60 uiil aniulsuil5naes W
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AT 25 Uanans ﬁ”wmmuaa 95 Lﬂaicﬁuﬁ ‘Ll'l’ﬁ'liﬁ%ﬁﬂﬂlﬂﬂi@\i@?l}’lﬂﬂigﬂﬁelﬂi’EN Whatman
v = = A Y 4 o 1
No.1 IAAINITYANAULUFINAIINYIIAAU 765 W TUINATABIAT 04 Spectrophotometer {111

msganaunaei 1@ lifisudunsminasgiunsaunadn (Gallic acid)
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a A

] I o a 1 @ 9; o o
sreuvdlaulaansuunaanaensuiivinaa (mgGAE/gFW) A1

[

Y 9
Fnaasiszneudusannaviua aail

¢ x v x Dilution

1000 x Weight

v Y
Tag  C fs Suamsiszneviluedaniaviua Glaansuunaandensuiiminaa)
A Yy 9 [ d' o 9 a Aa o 1T a aa
¢ Ao Anududuvesmsananmuin lannnsuiasg v (Jaansuneiiaaans)
v A9 Suasvesasazaiedies1an ey (Giadans)
Y [
Weight A9 ihminvesasananwsenalsazaleiiosd (nSuasiaaans)

Dilution A9 AINFADINVIAITAZANY

5) YSananhmanarua
a Jd A 9; Z‘J y Aa
AnszrdTunaiimaniviug (Total sugar) A2875 Carbohydrate by anthrone
[ Y "
method ¥1e5aRAA20619M1R091915 1105 0.1 Fadans Usuilsiasarevinauliasy 1
A aa a Yy 9 S 3 4 =Y
Hanans MuaE15a2a100eu 1N Y (Anthrone reagent) ANAINAY 0.2 1WoSiFuUa 1Usuas 5
F2 Y
Hadans vazweansazareIdude Vortex (3 ldamsdden-1iutu) i ldinluiuden
Py v < by o yd A Ay A
(100 DIFTAITOE) A28 Water bath 1Tlwaar 10 wan nel3ldaungungivies 91w
arsazaren’ld lUfaninisganaundsNaline1ndu 620 uiluiuas A281A509
e N B (5 o y
Spectrophotometer  1ag1ginamilu blank iiAin1sganauuasiialaliieusunsv

i I~ D 9:, 2’, o a,
AsgIuasazmeng lnd seaumizedudesazvestSinanimaninua Tagaanlasds

VD3 Layne (1975) ; David (1990)

a d aa

3.6 ﬂﬁ]!ﬂi]%‘f‘i%@?&ﬁﬂﬁﬁﬂﬂ
AnT1zunsUs1uveteyanle Analysis of Variances (ANOVA) Taol# 11)sunsu
SPSS ver.22 Hazif5 oM sUANUUANA1IVDIANATAI8ID Duncan's New Multiple Range Test

{ U 4 Q'/ d
(DMRT) N3£aUANUF0IY 95 1Wlo5idud
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4.1 MIYAVIAVIINANZINIINOUNISHONA

AoUMNMIHENANZI19R89 U UNUIEYYINTEAINAITUBU N1 TARINNIaHA

Aa 1 A o = g 9 dy ) [ Y =
ANYIINA LLaZﬁW'JWﬁlJZlJQQLWﬂUuﬂﬂ!ﬂuﬂl@MﬂaWUﬁ'luﬁ'lﬂi‘]ﬂ"lﬂlldiEJL]JWIEJ‘]JGl,uﬂ'Iﬁ'Vlﬂa@Q
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4 a 1 ] o o J J
3197 4.1 uaauIARaLAE FHING (A1 L* a* ey b*) voauzinnusiieen liiues 4 neu
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msvewanIegItoudnUTIANAIAUSEATIIE FIANL

NINHUA VHAVBINE T
ANUNN AN L* a* b*
(BUANAT)  (IBUAINAT)
pNNTZAINAITUOY  7.55+0.31 11.04£0.67 ~ 77.5143.27 -14.65£1.67 55.95+2.63
AUN - FUAV 7.65+0.22 10.70£0.45  75.84+5.55 -13.16£1.50 55.75+£2.30
FUANU 7.60+0.29 11.40+0.42 76.09+1.60 -14.56+1.80 55.05+2.40
FuAl  FUAVN 7.5540.27 11.20+1.10 ~76.93+4.78 -14.60+£3.04  53.93+3.36
F¥UANUT 7.80+0.27 11.50+1.12 75.63£1.06  -14.33+£5.48 55.12+2.30
Fd ¥RV 7.80+0.33 11.52+0.50 75.77£5.02 -13.90+2.62 54.2443.43
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F-test ns ns ns ns ns
cv (ofidud) 5.03 6.66 5.24 15.68 5.89
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ddy  wliauna 282.24+6.85 d 9.90+0.64 14.45+0.40
YHANU 249.82+23.80 abe 10.260.45 14.5140.88
7Y FUAVN 240.18+16.27 abe 10.49+0.84 14.14+0.21
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1. 53admaina (Vitamin C contents)
1.1 MIwseNaIsazay Metaphosphoric-acetic acid
%4 metaphosphoric acid USu1a1 15 N5 U azanelunsauadan (acetic acid) Y5115 40
F2 v
Haaans uazlsuiSnasdreinauliasy 200 Tadans
1.2 M5A38NE1582a18 Indophenol (DCIP)
0 Y v
9915 2,6-dichlorophenol-indophenol Usuna 0.05 n5u azateluiiingu 50 adans
Ao A s o ] Y o Y . 2
A1 Tanden lums usiue (NaHCO,) 0.042 53 auliansaza1e1nua21e magnetic bar 91101
o =y 9 9; M) 9 Aa aa 9 <
U5u15uasareiinaunlviasy 200 Jadans AT09AENTTAIYATOL whatman no.1 HAZIN
3 = d' a 'o =~
5ﬂy11umaﬂa%1mqmwgm1 (4 DA UFDUHYD)
A
1.3 MIATENAITazMeNINIFIUNIALDAADIUN (ascorbic acid)
Q.'/ A [y
yensatoanostn Ysuia 0.05 nsu azaneluaisazae Metaphosphoric-acetic acid 911
9 a A aa Y sa Ao Yy 9
9o 1.1 USu1as 50 Hadans vz laa1sazarouiasgiunsauedns unNindudu 1
Haansunolanans

£
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ATASAYNIATIIU

151193 DCIP A linaans Mo meanunsanedasiiamidy 1 daaniy

1302219920814

A Aaa o ana [ da [ Y a Aa o
131103 DCIP B fiaaans iilnsemednunsaueanasinminy 1xB/A Haaniu (C)
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MUV 2 Taaans VSansaueanos inmIny C #aansy
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o ] a Aaa ) 1w a Aa o
MMUVLIIG 100 Uadans HUTuansaueanesUnny 100xC/2 ¥aaniu (D)
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2. P3mnaasMueyadase (Antioxidants capacity)
2.1 M3A383 DPPH ANMTUTY 0.2 mM (MW 394.33 g/mol)
&1 DPPH (2,2-Diphenyl- 1- picrylhydrazy) 13119 0.0079 n$u azarelummivea 95%
YSulSinasmemmuealyingy 100 Tadans auasazatenaylidniulasly magnetic bar
22 MIETINAITALAIBUIATIIUNTALDAADT DN (ascorbic acid) AINUTUIU 1000
Haaniuaeans
Fansaueaneiiin 151nm 0.025 nfu azarelummiuea 95% U515uas1¥asy 25
fadans vinfuieanmsazateliaudutuily 100 fadnfudeans udainla

Mazaen el lannuidud a1 Ao 5, 10, 20, 30, 40 Uag 50 HaansuAoans 1

~ 9 [ 1 A A d‘i Y d|
’ﬁ'liﬁ%ﬁ18‘1/]1@11‘]J’Jﬂﬂ1ﬂ15@ﬂﬂﬁull’dﬂ‘ﬂﬂ’JHJEJ'I’Jﬂau 517 uﬂumm AVYLA T ON
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o 1 A o Q’
Spectrophotometer mﬂm"lﬁ’a%jnmmlmiazmﬂmmgmﬂimmaﬂamﬂ uﬁ}’gmmmqwﬁ
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NMIAUeYYadasTYBIRIBI e UNTALEaABs 1IN Al

(A-B) - (C-D)
Radical scavenging activity (%) = —  x100
(A-B)

lae iaoa A = DPPH 2 1aaany + UN1uoa 2

loddans
waoa B = WMU0A 4 Jaaans
Waea C = TIaNARIBE1N Y30 MTaza1eNIATgIu 2 Jadans + DPPH 2 iadans

Waea D = MSANAAI0E1NHI0ETAZABNIATTIU 2 HAAaAT + IINIUDA 2 Aaans
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Standard curve of Ascorbic acid
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e 80
X
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X

( % Inhibition + 3.1803 Dilution X Volume
(1.9048) 1000 x Weight

Y
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Tag %Inhibition A® AININTTUNI ﬁmawaﬁa 52 (Radical scavenging activity)
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3. YSnaasiueaniiarium (Total phenolic contents)
3.1 MINTINATANAAIDE
o [ [} a aa A 9 s‘: o:l LY Y a Aaa
asanauziig 1.0 Jaaans Roanaleiinaulsulsunaslvasy 100 Haaans
=~ a . . Y Y
3.2 MswsenaIsazate 1Wau (Folin-Ciocalteu's Phenol reagent) AUEUNUU 10%
Y 1
hasazane TWaudSunas 10 Taaaas 109 9a811naUL51195 90 Uadans 2z 1a
ayazare Tvaunianududu 10%
~ = 4 Y 9
3.3 Mawseuasazats HAsuAITUBIUA (Na,CO,) ANUTLTU 7%
o a s A o Y} 2 M ] o
Ha TyAsNAITUOIUA (Na,CO, anhydrous) U3n1ar 7.0 N3y azarealeriinaunallsy
Y51103 19051 100 Hadaas aulansazanetnnuAe magnetic bar
3.4 MIMIIUANTAZAININTTIUAIAUNAGN (Gallic acid) AU 1000 mg/L
™) A ~ o 9 o A ¥
¥ansaunaandIuial 0.05 NTY aza1eABUNINDA 95% tazdsuTuas 1M ATy 50
Aa aa Y A~ 9y 9 Y 9 o g .
1aaans 92 laansara1eNiaNWANYY 1000 mg/L ANaFaza1s v 1N uA28 magnetic bar
Y A a v Y Y 9
MU LDBINAITAZAIINTALADANAIYNNILDA 95% I UANMTUVY 10, 20, 40, 60, 80 LA

100 mg/L

Standard curve of Gallic acid
1.2
£ 1.0
5 |
2 08 -
~
g 0.6 - y = 0.0099x + 0.0613
=
3 04 - R?=0.9981
s |
0.2
i [
0.0 "s—— — —_ =
0 20 40 60 80 100 120
Gallic acid concentration (mg/L)

MNMANYINT 2 1AAINTINIIATIIUNTALNAANAIBIT Folin-Ciocalteu method
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4. Panashmaranua (Total sugar)
4.1 MIPTINENTANANIDEI
TlaesaiauziineSings 0.1 fadaas Beandaninduliusinasliasy so
Hanans
42 M3 BNANTAZA1810U INTU (Anthrone reagent) ANV 0.2%
FaensuouInsulSuia 02 n3u azatelunsadaysnidudu (Sulfuric acid; 96%)
51195 100 Haaans
43 MmIwsouasazateng Inauiasgiu (D-glucose) AMITLAY 400 ug/ml

U Y v
Fearsng Inan5una 0.04 n5u azanelunindudfudSinandu 100 iaddas

Standard curve of Glucose
3.0 7
|
|
E 2.5 |
= |
4204
b l
< |
2] R i y = 0.0067x + 0.0374
=
£ e R? = 0.995
c 1
Z). 0.5/H
<
0.0 T 1= SUN A &
0 100 200 300 400
Glucose concentration (ug/ml)

MUMANLING 3 tanensuIasgIuansazateng Ind@a1075 Carbohydrate by anthrone

method



MANHIN V.

PMINARRIN 1 AnKANazsZALANNTINVRITagtienayliateuuAsaN YT

MaMInazMMNVeINzITUEThaen 1iues 4



MINMANUINN 1.1 HAVOITYIUOUINIULALIZTAVANUNUIVEINIADUT NI U UDALTIN

Y v
azaein g Usmnansanlnmsa'ld vasdadiudSuiaveaudan

120
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Y v
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] o !9; 9 4
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NINUUA Enaveanidanazane Banansadi dgaaudSuna
Wl Tninsald vodafiazareni
(loSiFuansnd) (JoStFua) 1&dorSmamsat
Tninsald
Waay  wagn WaAy  Wagn Waay  Wagn
agaveuliau
GEtRR 7.80 bc 18.55b 2.18a 0.37b 3.60 bc 47.96 b
GIGR 7.96 be 18.40b 2.51b 0.28 a 3.09a 64.12d
Fduy 8.02 ¢ 1585a 221 a 043¢ 3.73 ¢ 36.37 a
qU 7.37 a 1820 b 2.18 a 042 ¢ 3.44b 42.06 b
F-test . ok ok o . .
ANNHUIVIYY
30 LNTY 7.69 18.10 2.34b 0.36a 329a 50.29 b
75 DTN 7.89 17.40 2.19a 0.38 b 3.63b 44.96 a
F-test ns ns xR = i ok
BNTNATINGTHINAYIURUINIUIAZANNHUIYDIYY
F-test o % e o o o
CV (osiFud)  4.63 6.71 4.19 8.22 5.71 10.00

A ] 1 aa A 1 aaA [ A o J I 14
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N34)

WaAu  wWagn WaAu  wWagn WaAu  wWagn
agaveulinu
GEUR 27.59 933 ¢ 39.65b  2425¢ 245b  2125¢
GAGE 27.64 8.73 be 4627¢ 2026b 0.00 a 15342
ddu 27.68 8.55d 49.05d  18.83b 0.00a  20.84bc
GERR 28.26 10.65 ¢ 50.03d  22.24c¢ 000a 1584 ab
P-test 8 - Ry x4 " s
ANNYUIVDIGY
30 LN U 27.61 9.35b 46.64b  20.09a 0.60 15.59 2
75 N5 27.69 927a 4586a  22.70b 0.62 21.04b
F-test ns ¢ 2 T* ns ok
ANTNATINITHINAYIUOUINOUIAZANNHUIVBIYI
P-test A = ix A » s
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A1 L* fi1 a* value fi1 b* value fi1 Chroma fi1 Hue angle

WaAu  Wagn WaAy Wagn Waay Wagn WaAu  wWagn Waay Wagn
agaveuliu
GEURR 27.59 82.03 b -14.81b -4.96 b 53.61 63.36 b 56.11 63.63 104.55b 96.23 b
GALE 27.64 81.68 b -14.53 b -6.22b 52.98 63.01b 56.91 61.59 105.50 ¢ 97.23b
GGt 27.68 79.38b -14.93 b -9.22 a 53.09 62.28 a 56.33 63.07 106.17cd  100.86 ¢
GERR 28.26 75.28 a -16.06 a -10.04 a 52.49 61.21a 55.65 62.37 106.71d 101.63 ¢
F-test ns i W& ¥ ns ¢ ns ns ok o
ANUNUIVBIYA
30 LNTY 27.61 79.21 -15.24 -8.49 a 52.52a 61.24 a 55.6la 61.27a 105.90 99.60 b
75 LNTY 27.69 79.97 -14.92 -6.73 b 53.57b 63.40b 56.89b  64.05b 105.56 98.38 a
F-test ns ns ns 2\ & o *¥ ok ns ns
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ﬂ%ﬂmuﬁ A1 L* f1 a* value fi1 b* value fi1 Chroma fi1 Hue angle
WaAu  wagn Waay  wWagn Waay Wagn WaAy Wagn WaAyu  wWagn
agaveuliu
GEURR 93.51a 88.28 -0.65b 7.05a 22.16 be 65.62 21.92b 64.79 94.24 88.83
GALE 95.86 b 87.89 -0.87 a 8.24b 20.04 a 64.89 19.84 a 64.16 95.36 88.31
ddu 95.79b 87.29 -0.80 ab 7.05a 2343 ¢ 63.90 23.04b 63.46 95.75 87.76
GERR 9591b 87.34 -0.90 a 10.46 ¢ 21.49 abc 64.79 21.12 ab 63.68 97.83 86.78
F-test o ns 3 ¥ ki ns k'Y ns ns ns
ANNTIHIVDIYA
30 LNTY 95.12 87.28 -0.94 a 7.46 a 16.33 a 65.65b 1625a  65.15b 95.23 87.73
75 UNTY 95.41 88.12 -0.67 b 8.93b 27.23b 63.95 a 26.70 b 62.90 a 96.35 88.11
F-test ns ns . o iy 4 o+ * ns ns
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F-test w3k ns w3k -y * * * * ns ns
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v W I @ r{g; 9 4
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