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1. Citrus aurantifolia cv. Mexican lime
2. Penicillium digitatum
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1. Chromameter (Minolta CR400, Japan)

2. Folin-Ciocalteu

3. Microplate reader (Epoch Biotech, USA)
4. 2,2-Diphenylpicryl hydrazil
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Table 1 Analysis of variance of qualitative and quantitative traits of Mexican lime fruits

. Antioxidan  Total phenol
Weight Deca o TA
loss E%, %) % )y a* L* tactivity  (mg GA/100g %) TSS (%) pH D.F SV
(%) FW)
745.2%*  1258.3**  525.9%*  1985%* 5124%* 159785%* 63,;7 12.23** 0.937** 3 Time
132.3%** 1827%%* 12.3%* 174%%* 82ns 16524ns 1.1* 0.85%* 0.002ns 9 Treatment
26.1%* 44.2%* 21.2%* 225%* 236%* 11352ns 1.2% 0.98** 0.018** 27 Time
treatment
0.6 0.8 5.6 22 115 10752 0.4 0.14 0.002 80 Error
24.1 18.6 17.4 8.9 21.4 6.9 8.5 3.2 C.V%

" * and **: Not significant, significant at 5% and 1% levels of probability, respectively
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Fig 1 Effect of coating treatments and storage time on decay severity (%) of Mexican lime fruit. Similar small
letters indicate non-significant difference at 5% level of probability using LSD test. Uncoated (Control),
Carboxymethyl cellulose (CMC), Hydroxypropyl methylcellulose (HPMC) and Alginate (ALG) coating.
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Fig 2 Effect of coating treatments and storage time on weight loss (%) of Mexican lime fruit. Similar small
letters indicate non-significant difference at 5% level of probability using LSD test. Uncoated (Control),
Carboxymethyl cellulose (CMC), Hydroxypropyl methylcellulose (HPMC) and Alginate (ALG) coating.
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Fig 3 Effect of coating treatments and storage time on L* of Mexican lime fruit. Similar small letters indicate
non-significant difference at 5% level of probability using LSD test. Uncoated (Control), Carboxymethyl
cellulose (CMC), Hydroxypropyl methylcellulose (HPMC) and Alginate (ALG) coating.
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Fig 4 Effect of coating treatments and storage time on a* of Mexican lime fruit. Similar small letters indicate
non-significant difference at 5% level of probability using LSD test. Uncoated (Control), Carboxymethyl
cellulose (CMC), Hydroxypropyl methylcellulose (HPMC) and Alginate (ALG) coating.
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Table 2 Effect of coating treatments and storage time on TSS (%) of Mexican lime fruit

Lime (day) Time 0 7 14 21
Treatments

Control 5.80™pd 6.87°™" 7.18% 7.67°
CMC 0.5 5.607 6.67 7.01°" 7.40%
CMC 1.0 5.40° 643" 7.50® 7.53%
CMC 1.5 5.47% 643" 7.17%¢ 7.30%
HPMC 0.5 577" 6.47" 747 7.10%¢
HPMC 1.0 5.57% 6.43" 7.60° 7.50%
HPMC 1.5 5.70™ 6.602"* 6.90°" 7.00™"
ALG 0.5 6.00"™° 6.43"M 7.40° 7.63
ALG 1.0 6.27%m 6.6.80% 7.10%¢ 6.97""
ALG L5 6.20%™ 673 7.20*" 7.40™

Similar letters indicate non-significant difference at 5% level of probability using LSD test. Uncoated (Control),
Carboxymethyl cellulose (CMC), Hydroxypropyl methylcellulose (HPMC) and Alginate (ALG) coating.
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Table 3 Effect of coating treatments and storage time on TA (%) of Mexican lime fruit

ime (day) Time 0 7 14 21
treatments

Control 8.93%° 9.10™° 7.84° 4.55"
CMC 0.5 9.15%¢ 8.85%d 8.45%4 6.73"
CMC 1.0 8.58¢ 9.40% 7.92° 6.42%
CMC 1.5 8.53¢ 9.18%¢ 8.65%¢ 6.82'
HPMC 0.5 8.67"% 8.90" §.520¢de 6.13%
HPMC 1.0 8.28°%¢ 9.17%¢ 9.18%¢ 6.67"
HPMC 1.5 8.95" 9.98* 8.55"¢de 6.65"
ALG 0.5 §.920ede 9.17%¢ 8.65"4 4.87"
ALG 1.0 9.00" 9.27%¢ 8.450 5.60%"
ALG 1.5 8.90" 9.43%® 8.97% 5.82'&

Similar letters indicate non-significant difference at 5% level of probability using LSD test. Uncoated (Control),
Carboxymethyl cellulose (CMC), Hydroxypropyl methylcellulose (HPMC) and Alginate (ALG) coating.
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Fig S Effect of coating treatments and storage time on pH of Mexican lime fruit. Similar small letters indicate
non-significant difference at 5 % level of probability using LSD test. Uncoated (Control), Carboxymethyl
cellulose (CMC), Hydroxypropyl methylcellulose (HPMC) and Alginate (ALG) coating.

bae geo S 5T LS 5 o S 3 (S b sl
Ll 5 b (S35 o 88 ol dnes
Slagids V] Gl Sl 5l ey ey sk 5o e
5 A e ba 1 oo Oews 3T 3 L 5 (i o S
03 g LokS Ly ol i Cos8 Sl amdo
it s 3l eslizel 36 [V] sk e Sloll 0l J b
DTS oo sy o5 (2 Ol Jall 5o Sy

sl 0l sdalie 5 [V0] KLU 5 [YY] S JW

Js Jis V-
che 0 g 5 s » 34K Obes esle
b gl e () i) s Sl pme Aoy S ez
b O ) Sdb Sl Sl Ol (boege S
Slyoe SRl o ge Sl Oley e L1531 5l 0L
Glye SLoLINE 555 55 aSosba 15 S beses S [
s Sloolsl pmin 5oy Sl i ol s ssbay ose IS LS

6)]}& qu.? L;)LA‘)LJ‘ Y\ BEBISL] 0 90 J.ﬁ Q\J:A L: g_f‘j

= phenol

600 -

500
E b
T, 400 | ¢
S
=]
S 300
o0
£
3
£ 200
s

100 -

0 .
0 7

Storage time(day)

Fig 6 Effect of storage time on total phenol of Mexican lime fruit. Similar small letters indicate non-significant
difference at 5 % level of probability using LSD test. Uncoated (Control), Carboxymethyl cellulose (CMC),
Hydroxypropyl methylcellulose (HPMC) and Alginate (ALG) coating.
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Table 4. Effect of coating treatments and storage time on antioxidant activity (%) of Mexican lime

fruit
ime (day) Time 0 7 14 21
treatments

Control 289 38.4%K 69.6°  41.6%F
CMC 0.5 39ehik 4028k 66.1%° 35,8k
CMC 1.0 49.2¢ 40.58% 61,60 44.9%F
CMC 1.5 29.4M 41,18k 70.1%® 46%
HPMC 0.5 39.65¢ 344% 729 343%
HPMC 1.0 46,79t 47 79etehi 68.2%° 41 ik
HPMC 1.5 49.3% 36.3MK 67.1° 44.6°*
ALG 0.5 45%* 47 pdetehi - gp qabed 21!
ALG 1.0 53°® 33 667 424"
ALG 1.5 65.3%° 343 55,50t g3fehik

Similar letters indicate non-significant difference at 5% level of probability using LSD test. Uncoated (Control),
Carboxymethyl cellulose (CMC), Hydroxypropyl methylcellulose (HPMC) and Alginate (ALG) coating.
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Article History: The use of natural ingredients such as edible coatings is considered as an
environmental friendly way to control post-harvest fruit rot as well as delay

Received 2021/ 10/ 29 fruit senescence. The aim of this study was to investigate the effects of edible

Accepted 2022/02/12 coatings for controlling fruit rot caused by Penicillium digitatum and some
qualitative characteristics of Mexican lime during storage. Mexican limes were

Keywords: inoculated with fungi suspension and were immersed in carboxymethyl
cellulose (CMC), hydroxylpropyl methylcellulose (HPMC) and sodium alginate

Sarboxyrnethyl cellulose, (ALG) coatings at four concentrations of 0 (control), 0.5, 1 and 1.5%. Then,

ime,

Mexican lime fruit were stored at temperature of 8 © C and relative humidity of
90-95% for 21 days. The results showed that edible coatings showed significant
effects on fruit rot, weight loss, percentage of soluble solids, titratable acid, L *,
a * phenolic content and total antioxidant activity. Among the edible coatings,
CMC at 1.5% reduced the fruit rot caused by green mold (77%) and reduced the

Qualitative Characteristics,
Penicillium digitatum,
Storage.

weight loss (80%), TSS (5%) and increased the titratable acidity (33%) and
total antioxidant activity (10%) compared to the control after 21 days of
storage. Therefore, the use of edible coatings, especially 1.5% CMC, can
maintain qualitative characteristics of Mexican lime and reduce the rot.
*Corresponding Author E-Mail: Therefore, it can be used as an environmental friendly method to maintain fruit
mirzaalian@hormozgan.ac.ir quality and reduce post-harvest waste.
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