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Table 1- Formulation and particle size of coating emulsions

Sample code Balangu gum (%) Whey protein (%) Particle size (um) PDI

B 1 - 3.2+04° 0.15+0.07°
\ - 1 45+03* 0.14+0.02°
BW-1 0.5 0.5 3.8+0.5% 0.18+£0.06 ®
BW-3 0.25 0.75 47+£04% 0.35+0.10?
BW-5 0.167 0.833 48+03* 0.13+£0.03°

B, W, BW-1, BW-3, and BW-5 are coating prepared by Balangu gum, whey protein, Balangu gum-whey

protein composites with 1:1, 1:3, and 1:5 ratios.

The same letters in a column represent non-significant differences at 5% level.
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Fig. 1- FTIR spectra of coatings prepared from Balangu gum (a), whey protein (b), and their composite with
gum to protein ratios of 1:1 (c), 1:3 (d), and 1:5 (e)
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Fig. 2- Surface orphology of ala gum (a & ), wh roteln (c& ), and their cmpsite films with
Balangu gum to whey protein ratios of 1:1 (¢ & f), 1:3 (g & h), and 1:5 (i & j) at 47kX (upper row) and 191kX
(lower row) magnification.
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Table 2- Physicochemical properties of films prepared with Balangu gum, whey protein, and their composites
with different ratios

Sample Thickness Solubility Water vapour permeability (x10
(m) (%) gm's'Pa)

B 52+0.84 10.1+0.7 4 320+£43¢

W 159+09° 192+1.0° 948+5.1°

BW-1 30+08¢ 93+1.14 25.5+3.74¢

BW-3 7.6+05°¢ 126 +£0.6° 39.0+4.7°¢

BW-5 10.5+04° 151£1.0° 66.0+£29°

B, W, BW-1, BW-3, and BW-5 are films prepared by Balangu gum, whey protein,
Balangu gum-whey protein composites with 1:1, 1:3, and 1:5 ratios.
The same letters in a column represent non-significant differences at 5% level.
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Table 3- Physicochemical properties of coated and non-coated strawberries during storage at 5 °C.

Storage time (day)
Parameter Coating type 0 3 7
Non-coated Coated Non-coated Coated
B - 6.14+027? 4.13+£0.17"% 1348 +£0.68 ¢ 10.96 +0.42°
WL A - 6.22+0.28? 5.47 £(.57 2 1322 +0.57¢ 11.86+0.71
%) BW-1 - 6.13+£0.182 3.57+0.14¢ 13.35+£0.78 2 8.37+044°
BW-3 - 6.33+0.53° 4.69 +£0.55 b 13.36 +1.02% 11.18+0.88°
BW-5 - 6.26 +£0.65? 5.09 £0.42 b° 1346+1.15¢% 12.64 +0.91
B 99=+1.1 10.3 +£ 0.4 2b° 10.0 £0.72¢ 145+£0.8% 12.2+0.3 b
. \ 10.8 £ 0.6 11.1£1.12%° 11.0£0.32 156+1.0% 154+1.12
Brix BW-1 92+04 9.5 +0.87%¢ 92+09¢° 13.2 0.6 10.6 £0.7 ¢
©) BW-3 9.1+0.7 9.4+£13%® 93+1.2°2 13.4+£0.9 ¢ 11.0+£1.3
BW-5 11.6 £0.8 119+1.5¢ 11.8+1.0% 156142 143+1.7%
B 48.0 1.3 | 372+ 1.7 abede 433 +1.4"b 21.7+2.82 39.7+4.0°
AC W 45.1+£0.6 36.8 £ 1.6 2bede 41.9+£2.82%¢ 204+£19°2 38.1+£23"P
(mg/100g) BW-1 54.7+2.1 31.1+2.0¢ 53.1+3.8¢ 189+24¢% 51.5+£2.1¢
BW-3 51.6+2.6 40.6 +2.1 2be 46.0+24° 245+25%2 39.0+2.8°
BW-5 438 +1.7 31.9+2.64% 39.6+3.6% 246+3.2°2 36.7+2.6°
B 37.29+1.41 | 2845+£1.88% | 3586+2.832 | 20.83+3.10% | 30.03+£1.94°
w 3551084 | 2610+ 1.64 | 3429+ 1.41% | 20.14+£4.04% [ 2812+ 127 <
cde
L BW-1 40.59+£2.69 | 33.82+247% | 38.17+1.55* | 22.67+3.81% | 3650+1.77f
BW-3 31.80+1.98 | 2178+ 1.81° | 29.40+3.11 | 1125+339¢ [ 2231+ 186
bede
BW-5 38.04+2.86 | 23.87+2.12°0 | 3449+296% | 1567+231 | 2325+3.75%
abed
B 247+1.6 163+1.2° 232+£1.3°2 7.0+£2.5% 186+1.6°¢
Hue \ 253+0.7 17.4+1.4%b 224+0.82 93£0.7%® 169+0.8¢
o BW-1 285+1.2 21.2+£1.172%¢ 27.7+£224 10.8+1.1% 251+134
©) BW-3 26.6 £1.8 19.4+1.8 2 21.8+2.3 3¢ 103+1.7% 122+£1.0°
BW-5 30.9+£0.6 220+£20°% 153+33°% 9.6+2.0% 10.0£2.9 %

WL and AC stand for weight loss and anthocyanin content, respectively.
B, W, BW-1, BW-3, and BW-5 represent coatings prepared from Balangu gum, whey protein isolate, and composites of
Balangu gum-whey protein isolate at 1:1, 1:3, and 1:5 ratios, respectively.
The data are mean of at least five replicates + standard deviation and different letters infer significant difference at 5%

level.
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Figure 3- Vitamin C content of coated and non-coated strawberries during storage at 5 °C. B, W, BW-1, BW-3,
and BW-5 represent coatings prepared from Balangu gum, whey protein isolate, and composites of Balangu
gum-whey protein isolate at 1:1, 1:3, and 1:5 ratios, respectively. Different letters represent significant
difference at 5% level (lowercase letters for day 3 and uppercase letters for 7th day).
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Figure 4- Firmness of coated and non-coated strawberries during storage at 5 °C. B, W, BW-1, BW-3, and BW-
5 represent coatings prepared from Balangu gum, whey protein isolate, and composites of Balangu gum-whey
protein isolate at 1:1, 1:3, and 1:5 ratios, respectively. Different letters represent significant difference at 5%
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The shelf-life of strawberry, as a valuable fruit, is short and it’s highly
perishable. Applying edible coatings is considered as a versatile
approach to tackle this problem in order to preserve freshness,
nutritional-sensory value of strawberry, and furthermore, to prevent
losses. In the present study, the influence of Balangu gum and whey
protein composite edible coatings with varying mixing ratios on
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physicochemical properties of strawberry has been investigated. The
particle size of emulsions ranged between 3.2 and 4.8 pum and
elevating the protein content increased the particle sizes. The surface
of composite film with gum:protein ratio of 1:1 was smooth and dense
and it had the least moisture content and water solubility, however,
these parameters increased when the protein ratio was higher and film
surface became irregular with cracks and water vapour permeability
increased. Coating strawberries decreased the changes in weight loss,
colour parameters, anthocyanin content, vitamin C, firmness, and
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soluble solids’ content remained unchanged comparing uncoated
samples. Concluding, applying coating effectively preserved the
quality parameters of strawberry during storage by providing a barrier
against moisture transmission and respiration. The results of the
present study revealed that coating strawberry with composite
Balangu gum and whey protein with 1:1 ratio can significantly
enhance the storability and prevent the quality loss.
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