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1. Principal component analysis
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1. radical scavenging assay
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Table 2. Development of triplets for sensory evaluation attributes of each sample

> s sl Lo j,l olowi
Sensory factors Number of evaluators
S cor hegn W (L)Wl e b)) sl Lo baw
Excellent Good Medium  Fair Not satisfactory Triplets for sensory
5
Colour
SRR JER 6 14 2 1 0 (77.17 25.00 18.48)
Fresh strawberry
Goy ¥) demie (S50 10 12 0 1 0 (83.70 25.00 14.83)
Frozen strawberry (3 days)
Go, ¥0) damie 530058 14 7 2 0 0 (88.04 25.00 9.78)
Frozen strawberry (30 days)
Gy £ dozmin (S 3058 12 7 3 1 0 (82.61 25.00 11.96)
Frozen strawberry (60 days)
Gy YA+) damie S5 pgs 7 5 1 1 0 (82.14 25.00 12.50)
Frozen strawberry (180 days)
529 ke
Aroma
03l (5,8 7 6 6 4 0 (67.32 25.00 17.39)
Fresh strawberry
(i, 1) dazmie S g5 0 5 12 5 1 (47.83 23.91 25.00)
Frozen strawberry (3 days)
Go, ¥0) damie 530058 14 3 6 0 0 (83.70 25.00 9.78)
Frozen strawberry (30 days)
Gy £+ dormin (K5 5083 13 3 6 1 0 (80.44 25.00 10.87)
Frozen strawberry (60 days)
Goy VA®) domin S5 3058 4 3 6 1 0 (67.86 25.00 17.86)
Frozen strawberry (180 days)
S8
Taste
o3l Koy 2 4 9 6 2 (47.83 22.83 22.83)
Fresh strawberry
(i, 1) dazmie g5 0 6 8 6 3 (43.48 21.74 25.00)
Frozen strawberry (3 days)
Gy Vo) damie 5,055 7 4 8 3 1 (64.1323.91 17.39)
Frozen strawberry (30 days)
Gy 5+ dozmie (S5 ,5083 8 4 9 2 0 (69.57 25.00 16.31)
Frozen strawberry (60 days)
1 2 7 4 0 (50.00 25.00 23.21)

Gy VA+) Qe gsf"Jsuﬁ"
Frozen strawberry (180 days)

Ses ules!
Mouthfeel

03l (S pgs 2 6 7 6 2 (50.00 22.83 22.83)




WA 500 o) o)lads A 0)90 ¢ alie g slas,slid aclilad O R4
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Goy Vo) et (S5 g 5 8 7 3 0 (66.30 25.00 19.57)
Frozen strawberry (30 days)
Goy £°) dozin (S35 6 7 7 3 0 (67.39 25.00 18.48)
Frozen strawberry (60 days)
1 1 7 4 0 (48.08 25.00 23.08)

Gy WA+ demin (S 058
Frozen strawberry (180 days)
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Table 3. Development of quality attributes triplets for each attribute

s esls Lo j,l slaxs
Number of evaluators
‘:m\’
Sensory
factors
Sl o o ool 40 o (k> Coradl b by i sl Lhde gl gl
Not important _Somewhat Important ) Highly Extremely jpawes SPO039
imponiant imponiant iponlant Triplet for Triplet for relative
sensory weightage
=55 1 1 11 7 3 (60.86 23.91 (0.196 0.077 0.070)
2 21.74)
Color
o1 g s 0 1 5 10 7 (75.00 75.00 (0.242 0.080 0.056)
17.39)
Aroma
oy 0 0 0 3 20 (96.74 25.00 (0.312 0.081 0.011)
3.26)
Taste
s wlosl 1 2 3 5 12 (77.17 23.91 (0.249 0.077 0.039)
[ChaidS o
11.96)
Mouthfeel
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Table 4. Development of fuzzy triplets for overall sensory scores of fresh and frozen Strawberry juice samples

Agod o2 bl LS Ol slp b baw
Sample Triplets for overall sensory scores
0 )b iy (58.87 42.89 32.29)

Fresh strawberry

Gy ) dezmie (K5 5gs
Frozen strawberry (3 days)

(53.24 41.16 33.41)

Gy ¥ sz (5,808
Frozen strawberry (30 days)

(74.45 47.92 26.16)

Gy P0) Sozmine (5,805 (74.40 48.08 25.95)
Frozen strawberry (60 days)
Gy YA*) dazin (5,809 (61.24 42.36 24.96)

Frozen strawberry (180 days)

omi:ksgl.:)‘)l 6&:435«‘ Lg‘/,.g Bx ﬁolfu dcwlxe (B) Jgd?
Table 5. Calculation of B, values for evaluated samples

By

By values

0.093803 0.326932  0.560060

o3l (S 0
Fresh strawberry

1 1 0.965037  0.655327 0.345618 0

0 0.192197 0.435177 0.678158

) dezin 5,808
(s,

Frozen strawberry (3
days)

0.921138 1

0.797854  0.498573  0.199292 0

0 0.072326 0.281004 0.489683

Vo) dermie S,8008
§73)

Frozen strawberry (30
days)

0.698361

0.90704 1 0.788051 0.405836  0.023621

0 007648  0.28448  0.49248

£0) Qoo K B3Dg
Gsy

Frozen strawberry (60
days)

0.70048

0.90848 1 0.78417 0.39874  0.01331

0 002652 026256  0.49861

Goy YAY)
Frozen strawberry
(180 days)

0.73465 1

1.04974  0.64915  0.24856 0
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Table 6. Fuzzy ranking of evaluated strawberry juice samples

G 4y oo Fresh 3 days 30 days 60 days 180 days
Ranking scale

(el & s 0.012 0.02778 0.01057 0.01118 0.003852
Not satisfactory, F1

- 0.17924 0.27936 0.17487 0.17757 0.156368
Fair, F2

(& & g3 ©) isanls, 0.51584 0.6697 0.52097 0.52332 0.541529
Satisfactory, F3

s 0.68788 0.72486 0.774768 0.77522 0.796273
Good, F4

ey s 0.38404 0.31703 0.498640 0.49411 0.413168
Very good, F5

S 0.05339 0.02882 0.066226 0.06222 0.036095

Excellent, F6
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Table 7. Fuzzy ranking of importance for color, aroma, taste and mouthfeel

G 4y oladlo ) 99 yhe 3 S elusl
Ranking scale Color Aroma Taste Mouthfeel
S 0 0 0 0
Not important, F1
s o5 0.14 0 0 0
Somewhat important, F2

-y 0.82 0.29 0.007 0.18
)
Necessary, F3
o 0.62 0.92 0.35 0.86
important, F4
oo ke 0.05 0.54 0.91 0.75
Highly important, F5

©atl by s 0.0 0.02 0.46 0.08

Extremely important, F6
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Table 8. Comparison of pH, Acidity, Antioxidant, Total phenol values of fresh and frozen strawberry juice samples

(39) b &l g ! Ol 5T U s cdate
Time (Day) pH Acidity Dpph TPC (mg GAE/g DW)

0 5.14 +0.07% 1.15+0.05* 92.62 +0.14* 0.139 +0.003#

3 5.05+0.07% 1.17 +£0.03% 91.70+0.37% 0.134 +0.003 A8

30 3.38+0.10° 1.21+0.0348 88.90+0.11° 0.126 + 0.003 B¢

60 3.27+0.06° 1.28 +0.03 5¢ 87.89 +£0.23° 0.125 + 0.003 B¢

180 3.22+0.05° 1.33+0.04 € 67.36 +1.09¢ 0.117 £0.004 ©
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Abstract

Strawberry is one of the most popular fruits among consumers. However, the shelf life of strawberry is
moderately low and freezing can be applied as a suitable method with little effects on the antioxidant properties
of strawberries. However, the effect of freezing on sensory characteristics requires further investigations. On the
other hand, analysis of vague and non-parametric results of sensory evaluation using mathematical methods
such as fuzzy logic has been noticed. In the present study, strawberry fruits were stored in the freezer at -18+2°
C for six months and the effect of freezing on the strawberry juice was evaluated. Frozen strawberries were
brought out at Day 0, 3, 30, 60 and 180 and after preparing juice, were evaluated for sensory characteristics
using five-point hedonic method and data were analyzed using fuzzy logic. Sensory attributes were color,
aroma, taste and mouthfeel sensation. In this study, physicochemical properties such as pH, acidity, total phenol
content and antioxidant activity were measured. Sensory evaluation of strawberry specimens showed that
freezing did not considerable effect on overall acceptance even despite changes in pH and acidity. Due to
freezing, the samples had a decrease in pH (1.92%) and an increase in acidity (0.18%) as well as a decrease in
antioxidant activity (25.26%) and phenolic compounds (0.022%). The results of physicochemical and
antioxidant activities, total phenol compounds and sensory evaluation by fuzzy logic generally create the view
that freezing is a suitable method for long storage of strawberry fruit.
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