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2. Peroxidase (POD)
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3. 2,6-dichlorophenolindophenol (DCPIP)
4. 2,2-diphenyl-1-picrylhydrazyl
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1. Superoxide dismutase (SOD)
2. Dipping
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1. Polyvinylpolypyrrolidone
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Fig 1 The effect of storage time (A) and oxalic acid
(B) on firmness of loquat fruit during cold storage
at 5[, Data (mean + SE) with different letters are

significantly different (p<0.05).
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1. Phenylalanine ammonia lyase (PAL)

2. Cinnamyl alcohol dehydrogenase (CAD)
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Table 1 Changes of TSS, TA and TSS/TA of loquat fruit treated with different concentrations of
oxalic acid during cold storage at 5[]

Oxalic Storage time (days)
Trait (?1(1:11\511) 0 (at harvest) 7 14 21 28
0 11.57+0.11 ¢ 11.89+0.05 d 12.10+0.08 d 13.57+0.22 b 14.93+0.23 a
TSS 2 11.57+0.11 ¢ 11.67+0.08 ¢ 11.96+0.05de  11.89+0.19 de 13.45+0.12 b
(°Brix) 4 11.57+0.11 ¢ 11.58+0.07 ¢ 11.62+0.10 ¢ 11.81+0.10 de 13.23+£0.14 b
6 11.57+0.11 ¢ 11.56+0.06 ¢ 11.62+0.05 ¢ 11.77+0.04 de 12.78+0.12 ¢
8 11.57+0.11 ¢ 11.57+0.06 ¢ 11.59+0.10 ¢ 11.79+0.11 de 12.81+0.08 ¢
0 0.98+0.02 a 0.86+0.01 cd 0.73+£0.03 f 0.63+0.03 gh 0.42+0.02 i
2 0.98+0.02a  0.91+0.02 abc 0.82+0.01 de 0.76+0.04 ef 0.61+£0.01 h
TA (%) 4 0.98+0.02 a 0.97+0.02 a 0.88+0.02 bcd  0.88+0.04 bed 0.70+0.02 fg
6 0.98+0.02 a 0.97+0.02 a 0.93+0.02 abc 0.86+0.02 cd 0.75+0.02 ef
8 0.98+0.02 a 0.95+0.01 ab 0.88+0.03 bed ~ 0.81+0.01 de 0.75+0.01 ef
0 11.82+0.16 h  13.79+0.29 fgh  16.58£0.63de  21.58+1.18b 36.09+1.70 a
2 11.82+0.16h  12.84+0.14 gh  14.54+0.29 efg  15.66+0.64 def  21.9740.61 b
TSS/TA 4 11.82+0.16h  11.95+0.26 h 12.45+0.13 h 13.43+0.51 gh 19.06£0.71 ¢
6 11.82+0.16h  11.90+0.32h 13.17+0.24 gh  13.65+0.26 fgh ~ 17.094+0.56 cd
8 11.82+0.16h  12.14+0.15h 13.10+0.38 gh  13.36+0.10gh  17.01+0.16 cd

Data (mean +SE) with different letter(s) in each column and row for each parameter are significantly different at
p<0.05 level. (TA, Titratable acidity; TSS, total soluble solids).
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Table 2 Changes of browning index and ascorbic acid of loquat fruit treated with different
concentrations of oxalic acid during cold storage at 5[

Trait Qxalic Storage time (days)
acid (mM) 0 7 14 21 28
0 0.0+£0.0 h 4.0+0.94 fg 12.0+£0.94 ¢ 20.0+1.89 b 26.7+1.44 a
Browning 2 0.0+£0.0 h 2.04+0.00 gh 6.0+0.94 def 8.0+£0.94 d 8.7£1.09d
index (%) 4 0.0+£0.0 h 2.0 £0.94 gh 4.0+0.94 fg 4.0+0.94 fg 7.3£0.54 de
6 0.0+£0.0 h 0.0+£0.00 h 0.0+£0.00 h 2.0+0.94 gh 7.3£0.54 de
8 0.0+0.0 h 0.0+£0.00 h 0.0+£0.00 h 2.0+0.00 gh 4.7+0.54 efg
0 17.3+0.07 a 15.4+0.27 be 12.6£0.18 ¢ 9.3+0.24 i 7.0+£0.12j
Ascorbic 2 17.3+0.07 a 16.9+0.21 a 14.9+0.21 ¢ 12.0+0.30 fg 11.240.17 h
acid (mg/ 4 17.3£0.07 a 17.3£0.10 a 15.4+0.10 be 14.0+£0.14 d 11.6+0.04 gh
100 g) 6 17.3£0.07 a 17.2+0.14 a 16.0+£0.08 b 13.5+0.37d 12.4+0.14 ef
8 17.3+0.07 a 16.9+0.18 a 15.940.22 b 13.8+0.10 d 12.3+£0.07 ef

Data (mean + SE) with different letter(s) in each column and row for each parameter are significantly different
at p<0.05 level.
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Table 3 Changes of biochemical compound and antioxidant activity of loquat fruit treated with
different concentrations of oxalic acid during cold storage at 5[

Oxalic Storage time (days)
Trait acid
(mM) 0 7 14 21 28
Total 0 185.6+6.5 def 211.6£5.1 be 225.4+8.9 ab 147.6£3.3 gh 97.1£6.7 i
phenolic 2 185.6+6.5 def 203.1+3.9 cd 234.6+10.3 ab 183.443.4 ef 142.6+4.2 gh
content 4 185.6+6.5 def 204.2+3.1 cd 241.2£79a 189.0+3.7 def 130.1+4.2 h
(mg/100g) 6 185.6+6.5 def 197.7£3.7 de 227.1+6.7 ab 177.244.6 £ 150.9+33 g
8 185.6+6.5 def 196.4+1.2 c-f 236.9+£7.7 a 200.8+48 cde 151.1£5.6 g
Total 0 45.9+1.0 b-f 55.1£1.4 a 42.5+0.4 efg 29.6+0.7 j 17.1£0.3 k
flavonoid 2 45.9+1.0 b-f 50.8+2.7 ab 48.9+2.5 be 38.4+2.0 gh 29.1i0.7.j'
content 4 45.9+1.0 b-f 50.1+1.5 ab 44.2+0.9 c-f 43.0+0.2 d-g 30.5¢0.7 ij
(mg/100g) 6 45.9+1.0 b-f 48.3+2.0 bed 48.8+0.8 bc 42.0£1.4 fg 35.9+1.7 hi
8 45.9+1.0 b-f 48.6+2.5 be 48.0+1.9 b-¢ 38.1+1.7 gh 35.742.3 hi
Antioxidant 0 67.2£1.9 abc 69.0+2.0 ab 50.4+1.1 f 35.4+1.0 hi 21.7+1.1 _]
activity 2 67.2£1.9 abc 70.1£2.0 ab 61.9+2.1cd 55.6+2.0 ef 34.4+1.11
(%DPPH 4 67.2+1.9 abc 70.5+1.6 a 61.2+1.0 de 50.2+1.8 f 432+12 g
Sc) 6 67.2+1.9 abc 71.6£2.2 a 64.6%1.3 bed 59.3£1.2 de 40.1£1.1 gh
8 67.2+1.9 abc 70.9£1.8 a 62.4+1.4 cd 59.14£2.0 de 44.0+0.8 g

Data (mean + SE) with different letter(s) in each column and row for each parameter are significantly different
at p<0.05 level.
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Table 4 Changes of POD and PPO enzymes activity of loquat fruit treated with different
concentrations of oxalic acid during cold storage at 5[

Oxalic Storage time (days)
Trait acid
(mM) 0 7 14 21 28
] 0 3.79+0.13 h 4.11+0.07 gh 5.9240.16 b 8.64+0.27 a 8.55+0.21 a
A E = 2 3.79+£0.13 h 4.09+0.02 gh 4.78+0.08 def 5.89+0.15b 5.53+0.25 be
8 o0'E 4 3.79+£0.13 h 4.01+0.03 gh 4.82+0.12 def 5.1940.15 cd 4.31+0.20 fg
=) 6 3.79+0.13 h 3.96+0.03 gh 4.41+0.17 efg 4.69+0.12 def 4.72+0.17 def
8 3.79+0.13 h 3.944+0.06 gh 4.41+0.06 efg 4.87+0.11 de 4.34+0.18 gh
] 0 7.17£0.20 g 7.02+0.18 g 8.96+0.35 de 13.36+0.99 b 18.85+0.66 a
o E = 2 7.17+£0.20 g 7.02+£0.10 g 7.8240.16 efg 9.8740.16 cd 12.76+0.28 b
& g 4 7.17+£0.20 g 6.87+0.14 g 7.69+£0.22 g 8.93+0.22 de 10.97+£0.34 ¢
=) 6 7.17£0.20 g 6.91+£0.11 g 7.71£0.05 fg 9.03£0.05 de 9.59+0.42 d
8 7.17£0.20 g 6.89+0.06 g 7.51+0.08 g 8.9140.08 def 9.68+0.26 d

Data (mean + SE) with different letter(s) in each column and row for each parameter are significantly different
at p<0.05 level.
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Effect of oxalic acid on the quality and biochemical
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Oxalic acid (OA), as a natural antioxidant, delays the ripening and senescence of fruits. In this
research, the effect of different concentration of OA (0, 2, 4, 6, and 8 mM) investigated on storage life
and postharvest quality of loquat fruit at 5°C and 90+5% relative humidity for 28 days. Traits such as
browning index, biochemical and qualitative characteristics and activity of polyphenol oxidase (PPO)
and peroxidase (POD) enzymes of fruit at harvest (0), 7, 14, 21 and 28 days after storage were
analyzed. With increasing storage time, the level of browning index, total soluble solids (TSS), ratio
of TSS/titratable acidity (TA) and the activity of PPO and POD enzymes increased in all treatments,
while firmness, ascorbic acid, total phenol and flavonoids content and antioxidant activity decreased
(p<0.05). OA application significantly reduced the level of browning index and the activity of
enzymes responsible for tissue browning (PPO and POD) compared to control (p<0.05). At the end of
storage, fruits treated with different concentration of OA had a more firmness tissue and higher level
of ascorbic acid, total phenol and flavonoids content and antioxidant activity in comparison to the
control fruits (p<0.05). Overall, OA application effectively reduced fruit softening and browning
index with diminished the activity of PPO and POD enzymes during cold storage.

Keywords: Antioxidant activity, Browning, Peroxidase, Polyphenol oxidase, Total phenol.
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