E coatings MdPy

Supplementary Materials: The Effect of Whey Protein-Based
Edible Coatings Incorporated with Lemon and Lemongrass Es-
sential Oils on the Quality Attributes of Fresh-Cut Pears during
Storage

Sabina Galus *, Magdalena Mikus, Agnieszka Ciurzynska, Ewa Domian, Jolanta Kowalska, Agata Marzec and
Hanna Kowalska

Department of Food Engineering and Process Management, Institute of Food Sciences,

Warsaw University of Life Sciences-SGGW (WULS-SGGW), 159c Nowoursynowska St.,

02-776 Warsaw, Poland; magdalenamikus1996@gmail.com (M.M.); agnieszka_ciurzynska@sggw.edu.pl (A.C.);
ewa_domian@sggw.edu.pl (E.D.); jolanta_kowalska@sggw.edu.pl (J.K.); agata_marzec@sggw.edu.pl (A.M.),
hanna_kowalska@sggw.edu.pl (H.K.)

* Correspondence: sabina_galus@sggw.edu.pl; Tel.: +48-22-5937579

Table S1. L*, a*, b* colour parameters and browning index (BI) of fresh—cut pears coated with whey
1protein isolate coatings (WPI) incorporated with lemon (WPI+LEO) and lemongrass (WPI+LgEO)
essential oils or uncoated samples during storage.

Storage Uncoated Coating
(days) WPI WPI+LEO WPI+LgEO

L*
Citation: Galus, S, Mikus, M. 0 79.06 + 1.81 bB 78.36 + 1.56 aAB 79.41 + 1.31 »B 77.06 + 1.77 dA
Ciurzyfiska, A; Domian, E. 7 77.21 +1.75 b 78.10 + 1.87 a€ 70.10 + 1.11 aba 74.53 + 1.68 <B
Kowalska, ].; Marzec, A.; 14 77.78 +1.83 bB 77.58 +1.69 ab 71.72 +1.72 A 7211 +1.35bA
Kowalska, H. The Effect of Whey 21 74.48 +1.94 2B 76.76 + 1.44 o€ 7210 + 1.82 bA 71.37 + 1.86 A
Protein-Based Edible Coatings 28 74.19 +1.15 aB 76.68 +1.19 a< 69.83 + 1.76 <A 69.66 + 1.32 aA

Incorporated with Lemon and a*
Lemongrass Essential Oils on the 0 —0.69 + 0.64 B -1.03 + 0.66 B -0.93+0.71 b8 439 +0.72 2A
Quality Attributes of Fresh-Cut 7 —0.19 +0.35b< ~1.28+0.69 2B ~0.93 + 0.58 b8 ~3.31+0.73bA
f;a;l d‘;““g St;’r’f‘ge' Cl"”“”gs 2021, 14 —045+037®C  —1.13+0.41 8 ~1.00 £0.40 b5 320 0.74 A
/745 hitps://dot.org/10.3390/ 21 ~058+0.36%C  —1.44+0.6328  —1.02+04555 331 +0.785A

coatings11070745

28 —0.78 +0.23 aC ~1.55 +0.52 2B ~1.74 +0.48 =B —4.07 +0.67 abA

Academic Editor: Jaejoon Han b*
0 10.15 + 1.25 @A 10.46 + 1.15 *A 9.94 +0.91 @A 23.93 +1.03 2B
Received: 25 May 2021 7 13.90 + 0.85 bA 12.01 + 1.07 A 12.27 +1.38 bea 21.38 +2.83 b8
Accepted: 18 June 2021 14 13.43 £ 0.55 bA 12.07 + 0.98 abA 12.26 + 1.32 bea 20.69 +1.03 bB
Published: 22 June 2021 21 13.12 £1.05bA 12.24 +1.26 b4 13.42 +0.78 <A 20.69 + 1.36 bB
28 13.83 +1.05 b8 11.36 + 0.87 abA 11.25 + 0.65 abA 20.19 + 1.46 bC

Publisher’s Note: MDPI stays neu- BI
tral with regard to jurisdictional 0 12.92 + 1.69 a4 12.90 + 2.08 a4 12.07 + 1.65 a4 31.37 +2.69 a8
claims in published maps and institu- 7 190525908 1495+19424  17.60£3.00bA®  29.17 +3.94 o€
tional affiliations. 14 17.89 + 1.35 bA 15.27 +1.82 aA 17.08 + 2.13 bea 29.19 + 2.54 a5
® 21 18.15 + 2.14 bAB 15.37 +2.31 aA 18.33 + 2.86 <AB 29.50 + 3.43 o€
28 19.17 + 1.82 b3 13.99 + 1.68 2A 15.10 + 1.65 bA 28.43 +2.43 aC

Copyright: © 2021 by the authors.
Submitted for possible open access
publication under the terms and con-
ditions of the Creative Commons At-
tribution (CC BY) license (https://cre-

ativecommons.org/licenses/by/4.0/).

Mean values with standard deviations in brackets. Different superscripts letters (a—c) within the

same column or (=€) within the same lines indicate significant differences between the values (p <

0.05).
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Table S2. Firmness of fresh—cut pears coated with whey protein isolate coatings (WPI) incorpo-
rated with lemon (WPI+LEO) and lemongrass (WPI+LgEO) essential oils or uncoated samples
during storage.

Storage Coating
Uncoated
(days) WPI WPI+LEO WPI+LgEO
0 21.66 +1.1 2 22.14+1.25A 21.83+1.2b4 21.67 +1.3 b4
7 21.05+1.024  20.56 + 0.6 >4 19.67 £ 0.9 24 21.45+1.3°A
14 20.49 +0.7 »® 20.24 +1.1 28 1621 £1.1 24 20.53 +1.4 b8
21 20.15+1.228 19.68 + 1.4 =B 15.35+0.9 24 20.70 + 0.6 ®®
28 20.10+0.92¢  19.27 1.1 28 14.67 £0.9 A 17.68 £1.3 28

Mean values with standard deviations in brackets. Different superscripts letters (***) within the same
column or (A-°) within the same lines indicate significant differences between the values (p < 0.05).

Table S3. Polyphenol content of fresh—cut pears coated with whey protein isolate coatings (WPI)
incorporated with lemon (WPI+LEO) and lemongrass (WPI+LgEO) essential oils or uncoated sam-
ples during storage.

Storage Coating
(days) Uncoated WPI WPILEO WPI+LgEO
0 4054010  356+019%A 599 0,07 568 +0.11 o€
7 4234018 38740239  622+0.44C 5.16+0.19 o8
14 40040124 388+029¢A  525+053b8 428 +0.55 bAs
21 293401254  2.97+027%A  427+0.119¢ 3.44+0.13 8
28 153+0.09°4  239+0.3208 389 +0.045C 3.19+0.11 0

Mean values with standard deviations in brackets. Different superscripts letters (*-<) within the same
column or (4-P) within the same lines indicate significant differences between the values (p < 0.05).

Table S4. Flavonoid content of fresh—cut pears coated with whey protein isolate coatings (WPI)
incorporated with lemon (WPI+LEO) and lemongrass (WPI+LgEO) essential oils or uncoated sam-
ples during storage.

Storage Uncoated Coating

(days) WPI WPI+LEO WPI+LgEO
0 5.38+0.0844  3.93+(0.314d4 4.59 +1.27 44 3.99+0.11 b4
7 4.00+0.15<®  3.11+0.13 ¢~ 3.53 + (.27 boAB 3.47 +0.47 bAB
14 2.86+0.10>®  1.98+0.13bA 2.54 +0.09 B 3.62 +0.19 b€
21 291+0.14%  1.59 +0.11 b4 2.05+0.14 b 3.27 £0.34 b8
28 213+0.132%  1.39+0.1124 1.88+0.1528 2.55+0.17 2¢

Mean values with standard deviations in brackets. Different superscripts letters (*-4) within the same
column or (A=) within the same lines indicate significant differences between the values (p < 0.05).

Table S5. Carbon dioxide content in packaging of fresh—cut pears coated with whey protein iso-
late coatings (WPI) incorporated with lemon (WPI+LEO) and lemongrass (WPI+LgEO) essential

oils or uncoated samples during storage.

Storage Uncoated Coating
(days) WPI WPI+LEO WPI+LgEO
0 32.7£5.4 248 39.1+0.7 2¢ 28.1+£0.224 35.4+1.6248
7 524 +1.1°¢ 45.6 +1.8 b4 46.9 +£2.0 048 51.6 +2.5bBC
14 61.7 0.8 <A 61.4+1.8¢A 64.5+3.1 A 705+1.6¢
21 75.9+2.2 4B 77.7 £1.2 4B 66.0+1.9 A 77.0+3.54B
28 76.7 +1.5 44B 80.5+2.4 48 73.1+(.3 ¢4 78.7+1.6

Mean values with standard deviations in brackets. Different superscripts letters (*-<) within the same
column or (A-°) within the same lines indicate significant differences between the values (p < 0.05).
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Table S6. Sensory attributes of fresh-cut pears coated with whey protein isolate coatings (WPI) incorporated with lemon
(WPI+LEO) and lemongrass (WPI+LgEO) essential oils or uncoated samples during storage.

Sensory Attribute
Coating
Colour Odour Firmness Taste Acceptability
Day 0
Uncoated 5.90+1.97 24 7.9741.17 <€ 6.23+1.98 248 8.00£1.03 <€ 7.10+1.54 bBC
WPI 7.71+1.24 b8 7.23+1.67 <AB 6.65+1.98 24 8.06+0.77 B 7.39+1.31 bAB
WPI+LEO 5.94+1.65 2P 3.77+2.16 >» 5.61+1.56 P 4.00+1.75 b4 4.77+1.87 2AB
WPI+LgEO 5.87+1.52 2¢ 1.74+0.96 +A 5.77+2.22 € 2.19+1.54 2~ 3.74+2.37 2B
Day 7
Uncoated 3.77+0.96 24 7.23+1.18 <P 4.84+1.21 2B 7.06+1.59 <P 5.94+1.36 <¢
WPI 7.52+1.09 <B 7.65+1.38 B 6.32+1.22 <A 8.03+0.75 48 7.52+1.03 4B
WPI+LEO 5.52+1.59 b8 4.29+1.62 b4 5.58+1.34 b8 4.32+1.42 b4 4.81+1.45 bAB
WPI+LgEO 5.06+1.65 b€ 2.32+1.35 4B 5.65+1.68 ¢ 1.90+1.01 24 3.23+1.73 B
Day 14
Uncoated 3.58+1.41 24 6.29+1.35 4B 4.26+1.32 24 5.94+1.67 bB 5.61+1.09 bB
WPI 7.90+0.87 <B 7.32+0.98 cAB 7.19+0.98 <A 7.42+1.12 oAB 7.94+0.81 B
WPI+LEO 5.16+0.82 bB 4.77+0.99 bAB 5.26+1.03 b® 4.32+1.28 2 5.42+1.12 bB
WPI+LgEO 4.94+1.24 vC 2.97+1.38 24 4.81+1.58 ¢ 3.74+1.09 248 4.35+1.17 B¢

Mean values with standard deviations in brackets. Different superscripts letters (*-*) within the same column or (4-) within

the same lines indicate significant differences between the values (p < 0.05).



