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Project No. 3.5
Academic year 2018
Abstract

Senior project title : Development of alginate-based edible surface coating for freeze-dried food
Students’ name . Intawat Jaratsangvirote 5736586533
Advisor/Co-advisor : Assoc. Prof. Warangkana Warisnoicharoen, Ph.D.

Field/Department : Drug Discovery and Development/ Food and Pharmaceutical Chemistry

Alginate is a biopolymer that could be considered for edible coatings. Alginate, a
polysaccharide derived from marine brown algae (Phaeophyceae) is finding increasing use in the food
industry as stabilizer and gelling agents. Alginate is an appealing film-forming compound because of
its non-toxicity, biodegradability, biocompatibility, and low price. Alginate can form gels or insoluble
polymers upon reaction with multivalent metal cations like calcium. In addition, freeze-dried food
may be found changes in cells as well as various properties of food. The aim of this study was to
formulate the proper surface coating solution containing food-grade ingredients. (i.e. alginate and
trehalose) and to study the effect of a coating solution on properties of food samples after freeze
drying process. Coating solutions are prepared by dissolving alginate powder in distilled water under
controlled heating and stirring until clear. Glycerol at 1% (w/w) is added as a plasticizer and trehalose
is added as a cryoprotectant. The components are homogenized by magnetic stirring. Calcium chloride
solution (0.4% w/v) is required for crosslinking carbohydrate polymers. The best formula was modeled
and optimized with properties of freeze-dried samples. Moisture content, mass loss, rehydration
capacity (RQ), texture and color of the samples were investigated. Through this model was found that
samples (sliced apples) coated with 2% w/v alginate solution and 6% w/v trehalose had the highest
average %RC and firmness value. While samples coated with 1.2% w/v alginate solution and 6% w/v
trehalose had the lowest average %moisture, %mass loss; and for color analysis, the highest values of
lightness-darkness (L*) and redness-greenness (b*) with near-zero value of yellowness-blueness (a*)
were found. In conclusion, the coating formulation containing 1.2% w/v alginate solution and 6% w/v
trehalose had physical properties and suitable stability. However, the most proper formulation

depends on application aspects.
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0.272 ¢ 0.294 ¢ 0.223 ¢
%M 1.47 8.19 4.93 Mean S.D.
4.86 3.36
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M52 NSAUIM %NTERFYUIA

Sample mo (g) me (g) %ML
Control 84.505 13.668 83.82
Alg 1.2% 68.137 8.823 87.05
Alg 1.6% 55.960 6.289 88.76
Alg 2% 59.502 6.660 88.80
88.76 88.8
89
87.05
88
87
86
3’ a5 83.82
X
84
83
82
81
Control Alg 1.2% Alg 1.6% Alg 2%
Sample
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4.3 Rehydration capacity
annstnifenawevidaluiiunszurunisnageunian rehydration
capacity (RQ) Inenhuweuilauiiilindouseasararandeuiaviinaneg udsldile
YinazUszunal 1 N3y Qﬂﬁmﬁmﬁamm rehydration capacity (RC) nueuila

wlinFinge) fatl

MN51993 NNSAIUINY %RC

Sample mg (g) ms (g) %RC
Control 1.068 3.088 2.891
1.089 3.774 3.466

1.066 2.924 2.743 Mean S.D.

3.03 0.38
Alg 1.2% 1.068 3.910 3.661
1.094 4.101 3.749

1.078 3.080 2.857 Mean S.D.

3.42 0.49
Alg 1.6% 1.028 7.623 7.415
1.044 8.100 7.759

1.090 8.438 7.741 Mean S.D.

7.64 0.19
Alg 2% 1.069 9.004 8.423
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A1519714 N1FATITIANUR?

Shape: Plate
Thickness Width Height
Units mm mm mm
1-1 13.4300 11.4500 13.8900
1-2 2.4200 1.410 21301
1-3 3.3100 3.150 4 5601
2-1 3.6400 5.120 3.6300
2-2 13.0900 14.3800 14.1200
2-3 1.7800 2.430 42001
3-1 1.6700 3.370 4 5101
3-2 25000 4.890 42901
3-3 2.9400 2.150 5.4701
4-1 11.6300 12.0300 13.3000
4-2 13.3500 13.9300 13.5600
4-3 11.5300 12.1600 12.6300
Name Max_Force Max_Disp Max_Stress Max_Strain Elastic
Parameter 1.5N
Units N mm N/mm2 % N/mm2
1-1 18.5450 6.96700 0.12060 50.1584 1.35031
1-2 19.8425 6.08767 0.14002 50.1869 1.13491
1-3 18.7675 7.30067 0.10723 50.1419 0.75452
Mean 19.0517 6.78511 0.12262 50.1624 1.07991
Standard 0.69386 0.62662 0.01649 0.02277 0.30168
Deviation
2-1 29.6125 6.84333 0.14358 50.2079 1.17285
2-2 28.6450 7.13800 0.15218 505524 0.81643
2-3 22 6375 717700 0.15460 50.5423 1.21559
Mean 26.9650 7.05278 0.15012 50.4342 1.06829
Standard 3.77882 0.18243 0.00579 0.19605 021916
Deviation
3-1 28 5675 7.28967 0.18309 50.2389 1.85423
3-2 241475 717267 0.12974 50.1936 0.37599
3-3 14.6325 7.75900 0.09307 501551 0.34130
Mean 22.4492 740711 0.13530 50.1959 0.85717
Standard 7.12105 0.31031 0.04527 0.04194 0.86365
Deviation
4-1 16.7500 6.66900 0.11972 501429 0.91194
4-2 26.1575 6.78400 0.14066 50.0295 1.27421
4-3 15.2150 6.32667 0.10852 50.0924 0.50412
Mean 19.3742 6.59322 0.12297 50.0883 0.89676
Standard 5.92446 0.23790 0.01631 0.05681 0.38527
Deviation
Total Mean 21.9600 6.95956 0.13275 50.2202 0.97553
Total Standard 541414 0.45512 0.02479 0.16217 0.44578
Deviation

Units 1 - Alg 1.6%

Units 2 - Alg 2%

Units 4 - Control
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26.96

Alg 2%

5UN 2.8 uanseade Max Force
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1D
controll
control2
control3
1.2algl
1.2alg2
1.2alg3
1.6algl
1.6alg2
1.6alg3
Zalgl
2alg2
2alg3

Product IC Date

5-Feb-19
3-Feb-19
53-Feb-13
3-Feb-19
5-Feb-13
5-Feb-19
3-Feb-19
53-Feb-13
5-Feb-19
5-Feb-13
5-Feb-19
3-Feb-19

Time

12:19:45
12:20:24
12:20:53
12:22:14
12:22:48
12:23:20
12:24:14
12:24:45
12:25:16
12:26:01
12:26:30
12:27:14

82.06
82.94
82.07
83.93
91.73
89.84
86.41
87.72
87.45
70.53
86.28
85.39

a*

7.24
7.81
8.44
0.35
1.07

0.9
2.57
1.24
0.62

9.1
3.22
5.29

Hhundudeyavesiidadveslnsanuils

b* dL* da* db* dE* Delta Descriptor - Re Opacity Y I
35.51 82.06 7.24 35.51 100.6
36.24 82.94 7.81 36.24 100.7
40.05 82.07 8.44 40.05 100.3
22,94 7.87 -6.69 -12.57 16.27 Lighter, Less Red, Le 100.3
24.54 8.8 -6.73 -11.7 16.11 Lighter, Less Red, Le 100.8
24.06 7.78 -7.54 -15.98 19.31 Lighter, Less Red, Le 100.6

18.3 4.35 -4.67 -17.21 18.35 Lighter, Less Red, Le 101.2
15.58 4.79 -6.46 -20.66 22.17 Lighter, Less Red, Le 103.5
13.64 5.39 -7.81 -26.4 28.06 Lighter, Less Red, Le 100.8
24.68 -11.54 1.86 -10.83 15.93 Darker, Redder, Less 102.7
15.44 3.34 -4.59 -16.8 17.74 Lighter, Less Red, Le 100.4
21.23 3.32 -3.14 -18.82 19.36 Lighter, Less Red, Le 100.5

a s Y a (X
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3.87

Yellow-Blue (a*)
w

1.51
2
0.84 /
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