Investigating the effect of different concentrations of salicylic acid and citric acid on
some quality characteristics and microbial load of fresh cut watermelon.

Introduction

Watermelon Citrullus lanatus (Thunb) is known as a rich source of various vitamins (such
as vitamin A) and phytochemical compounds that have high antioxidant activity. Studies show
that characteristics such as taste, nutritional value, cost, and convenience in consumption have
a direct impact on consumer choice, therefore, in recent decades, the desire to consume and buy
cut products has been increasing. Also, due to the large size of the watermelon, to avoid waste,
this product can be offered sliced. Damage caused by cutting not only increases respiration and
ethylene production, but also increases other biochemical reactions that are responsible for
changes in color, taste, and aroma, as well as in the texture and quality of nuttition. Also, cutting
the products and removing the natural covering of the fruit creates the conditiongfor increasing
the microbial load.

In order to increase the natural resistance of fruits and \ﬁ]etables as we intain the
sensory and nutritional quality of fresh products, it is recomimended to vironmentally
friendly technologies such as salicylic acid (SA). Citric acid, likegaligyli , Is considered a
safe compound, and as an organic acid, it can be used as

Due to the positive effects of salicylic acid and citric a

citric acid and salicylic acid treatments sory s, quality, microbial load and color
changes of cut watermelon fruit during the st . Our findings can provide a new
strategy for maintaining the quality of sliced w ruith

sliced watermelon. Therefore, in the yﬁs%;study, aim was to investigate the effects of

The microbial load ad fruit tissue soften sultin&&n‘uit cutting lead to a decline
in quality due to increase it respiration and water loss, which are limiting factors for the
post-harvest shelf life oft@ut Watermelon feuits. In the present study, the impact of citric acid
and salicylic acid on e qualitynindices ofcut rmelon pieces during the storage period
was investigate“

ansported to the laboratory and their external surface was
hlorite (200 uL/L) and the skin of the fruits was removed by a
harvested fruits were separated from their peels, and then the fruit
flesh was cut in 4 cm pieces. The pieces were immersed in salicylic acid solutions (1
or 2 mM) and citric &gid solutions (0.5 and 1 mM) for 2 minutes. Immersion in water was also
introduced as a controfASubsequently, the fruits were packaged in polyethylene containers with
cellophane coating and'stored for 14 days at a temperature of 4 degrees Celsius.

disinfected wi
sharp and steri

Results and DiscusSion

Based on the results of variance analysis, immersion of freshly cut watermelon fruits in
different concentrations of citric acid and salicylic acid had a significant effect on the firmness
of the fruit tissue at the 1% level. The interaction effects of measurement time and immersion
in solutions were significant at the 1% probability level. The highest amount of tissue stiffness
was related to the treatments of 1 mM citric acid (4.58 newtons) and 2 mM salicylic acid (4.69
newtons), and the lowest value was obtained from the control samples (3.54 newtons). The
highest weight loss was related to the control samples and the lowest amount was obtained from
1 mM citric acid and 2 mM salicylic acid.



During the maintenance period, the highest and lowest weight loss was obtained from the
control and 2 mM salicylic acid treatments, respectively. The highest amount of soluble solids
was obtained from the control treatment and the lowest amount was obtained from the 2 mM
salicylic acid treatment. The highest amount of microbial load was obtained from the control
samples (6.11), and the lowest amount was obtained from the 2 mM salicylic acid treatment
(4.02), followed by the 1 mM salicylic acid treatment (4.17). Also, with the passage of storage
time, the amount of microbial load increased significantly

This study was conducted with the aim of investigating the effect of salicylic acid and citric
acid on the quality and microbial characteristics of cut watermelon. This experiment included
the use of different concentrations of salicylic acid and citric acid to evaluate their effect on
quality parameters and microbial load in watermelon slices. Quality chaf@gteristics, including
color, firmness, sweetness and overall visual appeal, were measured using standard methods.

to evaluate the antimicrobial potential of the applied acids. The results
effects of salicylic acid and citric acid on increasing some quality traits and re
contamination in watermelon slices. This research provides valuable insi
salicylic acid and citric acid as potential agents to improve i and safety of cut
watermelon.

The results indicated that salicylic acid at both concen 2 mM) and citric acid
at 1 mM led to a significant reduction in microbial loa d weight loss. Moreover, the
mentioned treatments restrained the i e in solublésolids content resulting from the post-
harvest handling of cut watermelon n.%' 0 the preservation of fruit tissue
strength. The results of evaluating color Thdic noleptic properties indicated that
salicylic acid treatments at both concentrati *a‘ citric acid at 1 mM preserved

used in this experiment, 2
mM salicylic acid yielde quality of cut watermelon fruits
during cold storage. Sub‘q nts withi mM salicylic acid and 1 mM citric acid
are recommended. W

Conclusions \“

The results inditate
i uction in microbial load and weight loss. Moreover, the
mentioned tr the increase in soluble solids content resulting from the post-

evaluating color indices and organoleptic properties indicated that
ts at both concentrations (1 or 2 mM) and citric acid at 1 mM preserved
est extent. In general, among the treatments used in this experiment, 2
d the best results in preserving the quality of cut watermelon fruits
sequently, treatments with 1 mM salicylic acid and 1 mM citric acid

the fruit quality to th
mM salicylic acid yie
during cold storage.
are recommended.

Keywords: Post-harvest, Storage, Quality, Organoleptic Properties, Color Indicators.
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Table 1 - ANOVA for the effec different conc

traits

ntrations ofcitric acid , salicylic acid and Time on some quality
S&Iiced wat

o oSSl
Pl )
ool «.s'.’JJS.“ JL.’
S.0Vv Color
Firmness Microbial
Total Soluble L* a* b* load

solids

b
’ 4 9106** 72.07** 7.32%* 5.34™ 096.67** 36.39** 52.37**

Treatment (T)

o)
’ 2  60.98** 8.088** 27.59**  1059** 168.6** 61.34** 52.94**
Time (T)

ol # s 8 5.04** 9.311™ 3.59** 4.06™  68.53** 23.26** 14.89**

Uas- 30 0.63 1.16 0.61 4.49 1.48 2.24 1.46
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ms, ** and *: non-significant, significant at p<0.01 and p<0.05, respectively
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Table 2 - ANOVA for the effect of different concentrations of citric acid, salicylic acid and Time on some sensory
characteristics of sliced watermelon

Sla o 5SSk
=R ple
S.0.V
Color Flavor Odor Texture Qerall_quality
B
4 39.86** 72.137** 79.20** 72.20*
Treatment (T) )\
ol
2 121.6** 184.04** 147.3**
Time (T)
Obej # Lo 8 22.40** 40.40™ 42.26** 45.60** 41.28**
A L
Uas- 30 5333 WA 6.0 00 5.33 4.66
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1 and p<0.05, respectively

(%) Weight Loss

(%) 0j9 il

0 7 14
DAY
—&—Control —#—CA (0.5mM) =—4—CA (ImM) SA (ImM)  ==%=SA (2mM)

03)55 by Wlgaids ()59 SEBLS 5o e 5 Sebiaadlis sl oS s sl Cilisee slaclale -2 IS

oYse o) Kool ol SA(IMM) Ygo Lo ) duusl Sy 20 :CA(IMM) Ygo Lo +/0 sy 4 200 :CA(0.5Mm) canlis :Control
Vs e ¥l KLl SA(2Mm)



Figure 2- The effect of different concentrations of citric acid, salicylic acid and Time on the weight
loss of sliced watermelon

Control: Control, CA(0.5 mM): Citric acid 0.5 mM, CA(1mM): Citric acid 1 mM, SA(1mM): Salicylic acid 1 mM, SA(2
mM): Salicylic acid 2 mM.
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Table 3 - Co erage effect of citric acid, salicylic acid and Time concentrations on some quality
traits of sliced watermelon

w‘;ﬁbji 6‘.&)\&.:; C)}; d:'o“‘-s J‘,l’u -Ml?.' 3|‘}4 h:«jL} ‘—;‘jv-ﬂ ‘_g";”# )Le
Experimental ) ) N) (log CFUI/g)
treatments Weight loss Total Soluble solids Firmness Microbial load
2.29+0.1° 12.11+0.32 3.54+0.1° 6.11+0.52
Control (Distilled water)
Npidhes 110 bl S e
1.57+0.1° 10.83+0.4° 4.17+0.2° 4.96+0.1°

CA 0.5 mmol
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Figure 3- Thehof cit lic acid and Time concentrations on the microbial load of
. sliced watermelon

Control: Co 0.5 mM, CA(1mM): Citric acid 1 mM, SA(1mM): Salicylic acid 1 mM, SA(2

mM): Salicylic acid 2 mM.

) Ol yuss

P Slpin sbas gollst 25 paide (LrwS) o)l laSile awlie 5 bl w8 @l
S Joncuibbga pllie () clagadll 55y p obsine S el sl § Sy dl (ol
542) €l (6580 (ogee Uy (2lidy) pa3LI) L asld pdlie jy oad S5 slaloss

LS 9 Oy & (5ysbdr ad el 0g)S 4 Cuwi B g @ ol Labs el Shndls sl 5 S s S
sloylosd 3929 ool b (FUgaz) 28 Jols sald 5 Voo oo V Shls ol (lojlos jl ey b g @ jlade
s 8l gl ine gl Vo, due | (o stas dunsl g ,Yga den ¥ Shonllo dans] Vg0 i ) Shomlls
o lgsin 15 b gslS 5 cpsSel U b s yobo 4D 5@ olis 48 3 s (2007) o, Ken 5 Saftner
@ Wlgin ) Ao SIS Glyie 4 e (i ) Gl dgdae il (S5 Heb d)ls (Ssen 03)95



S5y egls adls (Lials Ky wald (S Glie (el 0 P L el (Sl ol G5 )l g e
g i ialS Coge (il We (il b S s sl 5 Sllo sl (Boshra et al., 2018)sg; punles 55
) Sy og0 GBS GomalinsS] il 5 (gym GBI 236 4 b g odd (o) Ll P Cop lalS
Oloj casdS Lol Hlis zls «piomen (Tareen et al., 2012) kS o Lais 1) o500 ) oS 9 00,8 (5,5 5l>
ogpe (AL HaluST g 5pm Sl 4 plyie ) GRS (ol oAb wwls'a g L jlada Sl oyl 0y93 Jsbo 5
Qlgaid 03)63 7 iy (gladalad dow Uy cuasS jialst JSTsb—ay . (Boshraetal., 2018) sly cows algiin
& lorw Sl b 770 5l o8 il 515 ol otme oyl (slod b 3 511 )3 (6)leS5 s 53

(RRadi etal., 2012) 12>




03,55 iy dlsdn e Gla S 5 ) sbaad s 0bej 5 Shdlos dosd (S m dad Cilisee lac e 1 o Sl 4l -8 Jir

Table 4 - Comparison of the average effect of citric acid, salicylic acid and Time concentrations on color components and sensory

characteristics of sliced watermelon

K, > s S
bl sl Color Sensory properties
Experimental %, - o, il Sy
Treatments L* a* b*
Color Flavor @r Texture Ove;l?tl)ll_qu
39.3+2.9* 15.3+0.3° 8.1+0.1° 6.0+0.1° 5.2+0.0° 2+0.1° 5.4+0.1°
Control (Distilled water)
A\
N e 110 Sl S fom
39.6+3.78  16.6+0.2° 9.6+0.1° 8.0+0.02 7.22+0.2° 7.5+0.2°
CA 0.5 mmol
e Vot S
39.2+4.1* 18.7+0.3* 10.3x0.2° 7.6+0.3° 8.11+0.3® 7.6+0.1°
CA 1 mmol “
e ) sl Sl .
39.4+2.5* 18.9+0.4* 10.1+0.1° 8‘0.4a 8.2+0.3%  8.55+0.2? 8.6+0.0?
SA 1 mmol “‘
N ¥ el Shondles -
40.2+3.4? ‘8. 10.4£0.12 8.7+0.3* 8.2+0.1° 8.77+0.12 8.8+0.32
SA 2 mmol ‘
u > B Sy
A
Senso roperties
(53 0l \ PP
. S Sk
Time (Day) K5 o asul b
a* b Overall
Color Flavor Odor Texture
_quality
+ + +
0 44.6+3, 20.1+0.5* 11.2+0.3 10';_0' lO.;Ja_O. 10';_0' 10.0+£0.22  10.0+0.22
7 41.0+3.4° 175+0.6° 9.79+0.1 8.1+0.1° 7.2+0.1> 6.5+0.1° 7.22+0.3>  7.33+0.1°
14 33.0+4.6° 15.4+0.2° 8.37+0.1 5.3x0.0° 5.6+0.1° 4.8+0.2° 5.53+0.1° 5.6+0.1°¢
Cv (%) 1.0 2.8 1.3 2.1 1.7 1.2 15 1.8

AsL e v /00 CE.N): Dl oxe U sas QLIS a0 st 53 alie iy >

The same letters in the columns indicate a significant difference at the 0.05 level
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