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Reduction of Bruising and Browning in Sapodilla (Achras sapota Linn. cv. Makok) Fruit
Using Ascorbic Acid
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Abstract

The reduction of bruising and browning in sapodilla (Achras sapota Linn. cv. Makok) fruit using ascorbic
acid was studied. Sapodillas at the maturity stage (with brownish-green skin) were dipped in 2, 4 and 6%
ascorbic acid solution for 5 minutes. Untreated fruits were regarded as the control. All treatments were then
stored at 25+2 and 15+2°C for 6 days. The results showed that dipping in ascorbic acid at all concentrations
followed by storage at 15+2°C could effectively delay changes in lightness (L*), chroma, bruised area, skin and
flesh browning, weight loss, firmness, and total soluble solids (TSS) with significant differences from the control
stored at 15+2°C and all the treatments stored at 25#C. However, dipping in 4 and 6% ascorbic acid solution
followed by storage at 15+2°C could delay the activities of polyphenol oxidase (PPO) and peroxidase (POD) with
significant differences from the sample dipped in 2% ascorbic acid, the control and all the treatments stored at
25+2°C. It was also found that the degree of bruising and browning was parallel with increases in PPO and POD
activities.
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Table 1 Effect of ascorbic acid solution on changes in skin colors of sapodilla (Achras sapota Linn. cv. Makok)
fruit after 6 days in storage at 25+2 and 15+2°C.

Treatments skin lightness hue angle chroma
peel pulp peel pulp peel pulp
0% ascorbic acid 50.34¢" 36.91c" 66.72c" 64.03c" 21.38d" 24.50¢"
0% ascorbic acid 15+2°C 55.34b 47.65b 71.87b 77.48b 26.24b 30.44b
2% ascorbic acid 51.45de 41.86¢ 69.28bc 63.95¢c 23.06cd 25.79¢
2% ascorbic acid 15+2°C 57.25a 60.00a 78.43a 83.66a 30.60a 34.09a
4% ascorbic acid 52.03cd 41.59¢ 70.39b 64.07c 23.81c 26.86¢
4% ascorbic acid 15+2°C 57.85a 60.54a 78.10a 81.52a 31.92a 33.90a
6% ascorbic acid 53.59¢ 40.04c 71.32b 61.34c 23.30cd 24.01c
6% ascorbic acid 15+2°C 57.96a 58.14a 77.99a 82.33a 29.90a 34.86a
V. (%) 3.19 6.30 4.24 5.95 8.29 9.35
Notation

1/ = The same letter in vertical column indicate no statistic all difference level 95% with Duncan Multiple Range Test (DMRT).

Table 2  Effect of ascorbic acid solution on changes in bruised area, weight loss, firmness, TSS, PPO activities

and POD activities of sapodilla (Achras sapota Linn. cv. Makok) fruit after 6 days in storage at 25+2 and

15:2°C.
Treatments bruised area weight loss firmness TSS PPO activities POD activities
(sz) (%) (newton) (%Dbrix) (unit/mg protein) (unit/mg protein)

0% ascorbic acid 11.38a" 17.38a" 2.73¢" 23.12a" 296.96a" 102.28a"
0% ascorbic acid 15+2°C 1.01c 12.34b 26.87b 18.28bc 224.64c 53.48¢c
2% ascorbic acid 8.65b 13.39b 3.23¢c 21.00ab 284.26ab 83.83b
2% ascorbic acid 15+2°C 0.97c 9.19¢ 32.06a 18.96bc 159.19d 48.70c
4% ascorbic acid 8.07b 13.46b 3.68¢c 21.20ab 236.52c 50.51c
4% ascorbic acid 15+2°C 0.23c 8.76C 34.83a 18.4bc 90.27e 24.99d
6% ascorbic acid 8.2b 13.17b 3.18¢c 2.08ab 245.22bc 56.39¢c
6% ascorbic acid 15+2°C 0.22¢c 9.43¢c 34.33a 17.08¢c 91.04e 29.42d

CV. (%) 34.52 8.00 23.50 10.11 12.47 15.65

Notation
1/ = The same letter in vertical column indicate no statistic all difference level 95% with Duncan Multiple Range Test (DMRT).



338 N17AANIITIUASNNTNARLIAIA T 43 IR 3 (MeAw) AULEU-5UIIAN 2555 9. INEAARTINHAT

FATUAANTNAND

HANNINAREY WLINNTUTINARTATUGNzNanTuasazatensaleanaiinAnuliniu 2, 4 uaz 6 wWeildus
muﬁfmmilﬁu%ﬂmﬁ@qmmﬁ 1542 asAgades Wuaan 6 du aunsnrrasnislaguulasAnANadng (LY
AmATasd waznsfindiinmafiiauasilelBangn Jwuansneetrediladndnnsaindieneuiouiugaaiuay
Gofufnnfigumnll 152 awnmadus  uazuAnsrsYYIRMUTRGUT I TigUMAR 252 asnades
iesnannsnueaneiiinainnsnazaeianssuanenls] PPO uaz POD dedlwenlsifandesiunisfindinna
Tunaldd (a3audi, 2549) Tmmmmmai‘ﬁnm’?aqi quinone ngtrliliflu diphenol #3azal9 quinone lid@Nansnsansa
fuflubianalvainanaidiugnsdunmai Band, melanin (Sapers et al., 1989) wAzwUIIMsUTNARZHATUANTAZAE
nsauagAaitinynAadiad mumﬂm@mmﬂmmmum 15+2 aamaaiiea {uoan 6 u mmim‘va@wummi
Amseedn wefidudmsgayduiminas pruwiuile uarbinnmesudefiazaeliluiimngn 4 mumnmqnu@mq
uuﬂmﬂmmmmmLufaL‘Lﬁ*ﬂumsmﬂmmmmmqmmﬂmm@muﬂu 1542 BePNIATEA LAZWANA AR
iﬂmmmmu 2542 BIANTALTEA iasnangnug iz umefuinenfiuansieu fa 1522 asrnsaidon
definaensannisdenanintessad  nsqnaesdAnua  (adh,  2549) wazassmsnisvnelaninlieulafang
@ﬁm%mmmxiu’mmmv‘i'mﬂﬁﬁ?mfafaﬂ?ﬂimzﬁ'm@ﬂ@:n@uﬂuﬂ@ﬁqﬁﬂﬁiﬂﬁ?@fﬁmmLﬁmfu (a39uf, 2549) WATNLINNNT
utluansazanansaneaneiinanudindy 4 uar 6 wedidus muﬁfmmilﬁﬁﬂmﬁlqmmﬁ 1542 BNANLIALTYA
aansnrzaeianssuvasewlsd PPO uaz POD 1XATign GeunnsinsasnefilnddnymeadaiflenReufonsumating
futlussazaransauaaneiinaoandaiiu 2 wefifud wargamusndainineiigumnll 162 asrigaidaa uas
AL US N Tignamnil 2542 asAndaidaa

aq1l
NIuTNaaTyA buaTazaIensaLaanaiinAulindu 2, 4 uaz 6 wafidus GlﬂNﬂ'J?;Iﬂ']i‘Lﬂ‘i.lTﬂ‘i:r’Wl’ﬂmMQﬁ
15£2 mﬁmmﬁma e 6 du mmm‘ﬁ”@amsrﬂ@muuﬂmmmmmw (L") A ndn18ed uazmsiindrinmna
Rauasiide AufinsAnsendn Lﬁ'aal,snumn’mgm&mmmmﬂm Aostiiile wazBinaresdeiiazangli i 67
ﬁa;m uazmsua luansazanensauedreiinAidndu 4 uaz 6 wedidust muﬁwmilﬁui?nmﬁqmmﬁ 15+2 eaANIATEA

ansnzaenanssuaeianlasl PPO uay POD 15angn

LaNAN9a19Re

avaudt Avnlle. 2549, FAnemsanaifieuaznnmevesiie. AR inendeinsasanans. ngamn. 451 i,

Q3audl AT uay 99980 gesande. 2551, mmmmqmiﬁmﬁlmLmzmﬁﬂf]u“ﬁmﬁﬂmﬁuLﬁlm&i@@mmwmw. IRTINYIANART

AT 39: 349-360.

L"ﬁﬁy YUNTH, afmI ‘]_Iﬂ_lﬂi‘ @Nuﬂ ‘V]’r]\ﬁ_lﬂ FJ‘WLL ADUAT UAY ﬁium mi‘wmnm 2542. mmLaﬂmmmumvummmamumm Tunns
ﬂ?ﬂjmmmimﬂum'amﬁmsmmmmﬁ’mmrmm‘w mia‘w 15 L’:"ﬂ\‘i L‘I/lﬂtutﬂﬂLW@ﬂEMﬂ’]WNﬂN@ﬁlV]’Nﬂ’]iLﬂHMT 2-3 fuNAN
2542, AWINENAENHATAGAT INANYANULHILAN. umﬂﬁu

Q978 ﬁﬁﬁ‘ﬁ‘&l‘ﬁﬂ WA a3auv Aswolla. 2545, mi‘ﬂg‘umumﬂWil,m_ll,ﬂmma‘“umml,m:rmm?lm”mmmwmmmmmm E}”WLL@x%ﬁ‘lﬁnm
mmma. NN9ANTINANANARSINERT 33 (‘WLﬂH). 127-130.

Pl yueFesh. 2549, Tsaudufuifenresdnuaznaldl. dninfiniladeualad. nqawmne. 208 uih.

Benjamin, N.D. and M.W. Montgomery. 1973. Polyphenol oxidase of royal ann cherries: purification and characterization. Food
Science 38: 799-806.

Bradford, M.M. 1976. A rapid and sensitive method for the quantitation of microgram quantities of protein utilizing the principle of
protein-dye bind. Analytical and Bioanalytical Chemistry 72: 248-254.

Sapers, G.M., J.G. Hichs, L. Phillips, D. Garzarella, L. Pondish, R.M. Matulaitis, T.J. Mccormack, S.M. Sondey, P.A. Seib and Y.S. Ei-
Atawy. 1989. Control of enzymetic browning in apple with ascorbic acid derivatives, polyphenol oxidase inhibitors and
complexing agents. Food Science 54: 907-1012.

Song, Y., Y. Yu-xin, Y. Zhia, H. Yuan-peng, D. Chen and W. Shu-wei. 2007. Polyphenolic compound and the degree of browning in
processing apple varieties. Agricultural Science in China 6: 607-612.

Morita, T., H. Yamashita, B. Mikami, H. lwamoto, S. Aibara, M. Terada and J. Minami. 1988. Purification, crystallization, and
characterization of peroxidase from Coprinus cinereus. Biochemistry 103: 693-699.



