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Fig 1 Triplet of five points hedonic sensory evaluation


http://dx.doi.org/10.52547/fsct.17.106.47
https://fsct.modares.ac.ir/article-7-42713-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-08 ]

[ DOI: 10.52547/fsct.17.106.47 |

VA4 3TV 6y V0l osleds DOI110.29252/fsct.17.09.05 s mlo 5 psle

Sy 5 oo Sl S 4 dul s dolb slias LS o s 5 050 IS 4 e o S s 1) balBan ppan 55 () i)
Aoy i a4l ol s G sae oS S B el S skaslis Jol sde Jadr ol s das e Ol (g3ue
slisl 5 a)ls ab of 55 1) Cogae o pin dolee & ol

Table 1 Triplets for five-point sensory evaluation
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Table 2 Initial triplets for colour, aroma, taste, and mouthfeel indices of each sample
Sensory factors NO. of evaluators
Excellent Good Medium Fair .NOt Triplets for sensory
satisfactory
Colour
Fresh mulberry 5 13 5 0 0 (75.00 25.00 19.50)
Frozen mulberry (72h) 5 13 4 0 1 (72.82 23.91 19.56)
Frozen mulberry (1 month) 21 2 0 0 0 (2.17 25.00 97.82)
Frozen mulberry (2 month) 21 2 0 0 0 (2.17 25.00 97.82)
Frozen mulberry (6 month) 13 0 1 0 0 (96.42 25.00 1.78)
Aroma
Fresh mulberry 3 9 9 1 1 (21.73 23.91 63.04)
Frozen mulberry (72h) 5 8 6 2 2 (19.56 22.82 63.04
Frozen mulberry (1 month) 9 11 2 1 0 (15.21 25.00 80.43)
Frozen mulberry (2 month) 9 11 2 1 0 (15.21 25.00 80.43)
Frozen mulberry (6 month) 10 2 2 0 0 (89.28 25.00 7.14)
Taste
Fresh mulberry 1 7 5 9 1 (23.91 23.91 48.72)
Frozen mulberry (72h) 7 9 1 1 (19.56 23/91 65.21)
Frozen mulberry (1 month) 9 2 1 0 (13.04 25.00 82.60)
Frozen mulberry (2 month) 9 2 1 0 (11.04 25.00 82.60)
Frozen mulberry (6 month) 4 1 0 0 (89.28 25.00 8.92)
Mouthfeel
Fresh mulberry 1 8 5 7 2 (23.91 22.82 48.91)
Frozen mulberry (72h) 8 4 8 1 2 (17.04 22.72 64.77)
Frozen mulberry (1 month) 9 11 2 1 0 (15.21 25.00 80.43)
Frozen mulberry (2 month) 9 11 2 1 0 (15.21 25.00 80.43)
Frozen mulberry (6 month) 7 6 1 0 0 (85.71 25.00 12.50)
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Table 3 Triplets for quality attributes of each sensory factor and relative weightage triplets

Sensory NO. of evaluators
factors
Not Somewhat Highl Extremel . Triplet for relative
important  impotrant Important imng)rtzilt importani/ Triplet for sensory pweightage

Color 0 1 9 6 7 (17.3925.00 70.65)  (0.0530.076 0.217)
Aroma 0 3 3 7 10 (14.13 25.00 76.08)  (0.043 0.076 0.243)
Taste 0 0 1 1 21 (2.17 25.00 96.73) (0.006 0.076 0.297)
Mouthfeel 0 0 4 9 10 (14.13 25.00 81.52) (0.043 0.076 0.250)
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Equation (5)

F1=(1,0.5,0,0,0,0,0,0,0, 0)

F2=(0.5,1,1,0.5,0,0,0,0,0, 0)

Equation (6) F3=(0,0,0.5,1,1,0.5,0,0, 0, 0)
x=(a=0,
EETTG For (a-b) < x <a F4=(0,0,0,0,0.5,1,1,0.5, 0, 0)
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a2y = —
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Fig 3 Graphical explanation for calculation of By in equation (6)
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Table 4 Fuzzy triplets for overall sensory scores of fresh and frozen mulberry juice samples

Sample Triplets for overall sensory scores
Fresh mulberry (57.5641.93 31.41)
Frozen mulberry (72h) (66.07 44.32 30.77)

Frozen mulberry (1 month)
Frozen mulberry (2 month)
Frozen mulberry (6 month)

(84.86 51.25 24.51)
(84.86 51.25 24.51)
(90.08 50.25 15.02)
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Table 6 B, values for fresh and frozen mulberry juice samples

B«

B, values

Fresh
mulberry
Frozen
mulberry 0 0 0.186155 0.411751  0.637347
(72h)
Frozen
mulberry 0 0 0.124704 0.31981 0.514916
(1 month)
Frozen
mulberry 0 0 0.124704 0.31981 0.514916
(2 month)
Frozen
mulberry . . 0.003198  0.202203  0.401208
(6 month)

0 0.1238064  0.35988 0.59591  0.831938

1 0.914622 0.618116  0.32161  0.025105

0.862943 1 0.872468  0.547517  0.222566

0.710022  0.905128 1 0.790451  0.382562

0.710022  0.905128 1 0.790451  0.382562

0.600213  0.799218  0.998223 1 0.340463
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Table 6 Final ranking of fresh and frozen mulberry juice samples based on fuzzy score

Scale factors fresh 72 h frozen 1 month frozen 2 month frozen 6 month frozen
mulberry mulberry mulberry mulberry mulberry
Not satisfactory, F1 0.02 0 0 0 0

Fair, F2 0.22 0.11 0.08 0.01 0.03
Satisfactory, F3 0.6 0.45 0.36 0.21 0.27
Good, F4 0.75 0.75 0.68 0.64 0.63
Very good, F5 0.4 0.59 0.7 0.46 0.77
Excellent, F6 0.05 0.14 0.22 0 0.25
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Table 7 Similartity values for color, aroma, taste and mouthfeel in general

Scale factors Color Aroma Taste Mouthfeel
Not important, F1 0 0 0 0
Somewhat important, F2 0.14 0 0 0
Necessary, F3 0.82 0.29 0.007 0.18
important, F4 0.62 0.92 0.35 0.86
Highly important, F5 0.05 0.54 0.91 0.75
Extremely important, F6 0.0 0.02 0.46 0.08
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Fig 5 Acidity of fresh and frozen mulberry juice
samples

Lo o Sams Ul (0 IS 5l Job mls bl
S b e b5l bk e iind g sed e SV b sles]
ol osls OLiS (8 IS) 5 oS b sl PH JialS 4 a5 L
Boagdesl (5l5sl Wy a5 b oo ke e ol
PH U aslin 53 5 anils 555 53 o5 o obe il Soke
OLas 5 i sy 0 2sdiel el O Sl
o gy 3l G JE s T il Ol (YY)
@ Ll am b il B L s 5 eS
OLar 5 sl [T0] 2l Slres ol asy
A Glos 53 bUT (galessl IS G5 o o3 (1440)
03 St Aol Ol e VY Sl 4 ek a3
oLz Ll 53l andesl Ol e O e s ol Ol rals la_LLT
Slhadi bl S Ok b s bases pH LI sl
K, ctS Sy 0 oS Ko adles s [V ] 5500 Jls ome
SalS L s § o s & b s deze G S5

Symae enp > YYD 2l Ol il anasl pH

ov

I PH s 1 Jols mls oo
J.o:.d.c‘goju ‘5‘&0_9:.0

BERE OV Iy oju Q};ou ui pH B ls )\ J_‘él> GLI.:
sl o3 Sl (8 K3)

pH
tad

O 4 i 1 i 3
0 72h fmonth 2month 6 month

Time
Fig 4 pH of fresh and frozen mulberry juice samples
Sdaoli 5S35 dazeie Sladisal 33 5 o diSe S &S0k
Sl e s e Sha oa Ll Wss e gyls e PH il s
Sy e alod Sls gme Sojsoa Wk sed s PH il ol S
bt 5 (S GO o 03 (TIV) DS 5 (6 i
WS L3S edalin o 3 (G3lue 3 oBa g Sl O
L YNVE S G JE L PH b 53 601065 ole gy Sl e
el Y0 a4 YAY Gl e Ui, e sles pHp YYE
oS andlas 53 (1440) OLes 5 gl [T0] 2ol
plmil sle VY e s slemil sles L3 WULT (eSS (55
Ll s S5 edalie (gls sme M) pHL L alasl, s cisls
Gl sme Sl i Ll (e Gloy b 55 aed sl el
s ssen S ladlae 3 [YV] sl LI Rl s sy
OLan 5 slids,y A plnil (S35 555 » sl il
PR L dee S s (KA (S &S Ll 0L
PH 5 el |5 ol ol o aninl (2l s pH b sme
osle G 3 I sladend 0o a5 aiils oSCo alaly aa b
grose ol 5 Ak A PH 5 (a3l aotal cul 205
Bl Bl a3 5 ege 3 gz ol RS Lsa
Lol Ol dise ool VY] sl T gladd
23 5 bk yad SO Sshlas b (5ol e LLLIPH 2als


http://dx.doi.org/10.52547/fsct.17.106.47
https://fsct.modares.ac.ir/article-7-42713-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-08 ]

[ DOI: 10.52547/fsct.17.106.47 |

...Lg)'LéL;L;,auij))'l osliial b e L5l

O 5 LT Eons

5 il 2alS golessl (oSS ole a3l SllnST T
L] sl ol bl eSS obe oy 5 obe Sl 5
Sl 5 eop Yo IS L swes LB ol Slass,
R T BTN SN VL N ISt R AR
AU w8 st s el (p< 0.05) s ne
5o ki ole i Sl e based SlanS] 2T el ials
S G A TSPV ALY Vo U PR A F ¥ 1 PP
5 Cd YU Ol a8 ol oy ole 2 51 e L AR/ E
G Sl Jsd MG iy K Olsea 1 sl Ol e
el sl Ogield o g e SN b

o G gas JS 5 2b5,0 Osa5] gl —A-Y

536 Oels O S 18 lyme (5, Se3ll ) ol ol
el s (Y SE) s (gnles]

=
- ] - +
{) i i
] 72h Tmonth  2month 6 month
Tine

Fig 7 Phenolic contents of fresh and frozen mulberry
juice samples (GAE: Gallic acid equivalent)
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Fig 6 Antioxidant activity of fresh and frozen
mulberry juice samples
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Mulberry is a fruit that has a considerable acceptance among consumers. The short harvest season and
low persistence of this fruit have led to the use of methods such as freezing that have the least effect on
phenolic compounds and antioxidant properties and sensory properties of the mulberry. One of the
problems of sensory evaluation is the non-parametric results of the answers and the low accuracy of their
analysis. Today, methods such as fuzzy logic allow inaccurate parameters to be analyzed by mathematical
methods. In the present study, mulberry was stored in a freezer at -18 °C for six months and removed
from the freezer at 0, 72 h, one month, two months and six months. After juice making, the sensory
evaluation was performed using five-point hedonic method and the data were analyzed using fuzzy logic
methodology, while attributes were color, aroma, taste, and feel mouth. Also, pH, acidity, antioxidant
activity and total phenol content were evaluated. Sensory evaluation of the samples showed that the
freezing of the mulberry increased the overall suitability of the samples in 72 hours and did not show a
decrease in sensory properties during 6 months. Panelists assessed the importance of sensory attributes
including taste, mouthfeel, fragrance, and color, as well. Although, sensory evaluation did not decrease
the sensory of juice, significant decrease of pH (19.83%), increase in acidity (0.31%) and a decrease in
antioxidant activity (about 14%) and phenolic compounds (about 21%) during freezing was observed.
According to the obtained results, freezing can be suggested as an acceptable method for long storage of
mulberry fruit.
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* Corresponding Author E-Mail Address: Zare@irost.ir

1\


http://dx.doi.org/10.52547/fsct.17.106.47
https://fsct.modares.ac.ir/article-7-42713-en.html
http://www.tcpdf.org

