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Table 1- Experimental treatments determined by design expert

treatment  Precooking
time (min)

Temperature  Time

10

7.5

10

5

10

7.5

7.5

O N OO B W N

7.5

) (h)
40 12
60 10
40 8
40 12
50 10
50 10
50 8
40 10
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9 7.5
10 10
11 7.5
12 5
13 5
14 5
15 5
16 7.5
17 7.5
18 7.5
19 10
20 5

50 10
60 12
50 10
60 12
40 8
60 12
40 8
50 10
50 10
50 12
60 8
60 8
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Figure 1- Sample typical force-time diagram for texture profile analysis (TPA) test
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Figure 2- Effect of a) drying temperature and pre-cooking time, b) drying temperature and time, and c) pre-cooking
time and drying time on water reabsorption
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Figure 3- The effect of a) drying temperature and pre-cooking time, b) drying temperature and time and c) pre-cooking
time and drying time on water activity

05 i el 05,8 S s oglate lales 5l eslanad
S Sl = s ol (P<00) ws S gl SASs
AL 03,8 St il 3 0les 5 Sledie oy 0L
sdalin S5 55 a8 a0 S0ka .l S5 opl Ol
T e 3 ORI e Ml L Ll s e
Sl J= s ol (F JSK8) s badsad SUS s > Jials
5SSy i Ola) i L ised (SuSs 2 Olye 3 S
Az edalie (¢ Kair i 03,5 it Al b ol

(P>+/40)

W5 ol w03 [10] OLKes 5 Gleess -f
LL;.:J).: Ly QJJS &..:.} g):uj) 4 L;\:A) e 0 42 )J}.;

SAS 5 Ol s —Y-Y
Ol i 53 4 45 ol s 3L LSS5 1
Aeas o 513 Sl o | e B O s Ol
Sl s sz (6N AL oS S o 55 Ol S
Cledar i Jte Jsds glae [N] il wal = oYL
SAS s el s G0 Gl S s

(bl TSI ol il a5 L slgiiy daed sl


http://dx.doi.org/10.22034/FSCT.20.144.1
https://dorl.net/dor/20.1001.1.20088787.1402.20.144.1.5
https://fsct.modares.ac.ir/article-7-62180-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-05 ]

[ DOR: 20.1001.1.20088787.1402.20.144.1.5]

[ DOI: 10.22034/FSCT.20.144.1 ]

\FeY MJ' 092 NYY e)l.a.ﬁ

shrinkage (%)

a

shrinkage (%)

C: Drying temperature (°C)®

shrinkage (%)

12

11
50 10

o B: Drying time (h)
40 8

b

Figure 4 - The effect of a) drying temperature and pre-cooking time, b) drying temperature and time and c) pre-
cooking time and drying time on shrinkage
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Figure 5 - The effect of a) drying temperature and pre-cooking time, b) drying temperature and time and c) pre-

cooking time and drying time on hardness
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Figure 6 - The effect of a) drying temperature and pre-baking time, b) drying temperature and time, and c) pre-cooking
time and drying time on adhesiveness
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Figure 7- Effect of a) drying temperature and pre-cooking time, b) drying temperature and time, and ¢) pre-cooking
time and drying time on cohesiveness
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Table 2- prediction models for independent variables

Depe_ndent Prediction model R’
Variable

Water reabsorption y=+1.44 +0.098 A+ 0.1 B +0.53 C +0.13 AB - 0.13 AC -0.15 BC + 0.037 A%+ 0.04 B?+ 0.57 C? 0.95
Water activit y=+0.73 - 4.9x10° A - 3.1x10°B — 1.4x10°C + 5x10™* AB + 2.5x10* AC — 1.5x10°BC — 5.091x10° A% 0.5

y 9.091x10°*B? + 0.014 C? :
Shrinkage y=+92+0.9A+0.17 B -0.72 C -0.02 AB + 0.085 AC + 0.084 BC - 0.062 A?+ 0.19 B?- 2.994 C? 0.95

) y=+13413.97 + 771.23 A - 603.72 B - 3787.79 C - 1661.03 AB - 604.96 AC - 963.48 BC + 3702.81 A?- 3815.96
Firmness 2 2 0.75
B2-7873.73C

Adhesiveness Y=-5.02+0.86 A—0.42B —-0.91 C +2.98 AB - 0.43 AC + 1.79 BC 0.45
Chewiness y=+ 1645.14 + 465.95 A — 586.53 B + 19.02 C 0.68
L* y=+76.13-1.13 A+ 0.9 B +2.61C—0.93 AB—0.60 AC —0.96 BC + 1.42 A% 2.04 B>—5.92 C? 0.72
a* y=+76.13-1.13 A+ 0.9 B +2.61C—0.93 AB—0.60 AC —0.96 BC + 1.42 A% 2.04 B>—5.92 C? 0.67
b* y=+13.59 + 0.31 A—0.025 B + 0.48 C + 0.4 AB—0.38 AC + 0.36 BC —0.37 A’ 2.80 B?+ 0.48 C? 0.74
Total acceptance y=+3.49+0.25A-0.06 B-0.35C-0.31 AB +0.34 AC - 0.087 BC 0.62

A: precooking time, B: drying time, C: drying temperature
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Figure 13- Ramp diagram of optimal drying conditions of aloe vera by osmotic-hot air combination method
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ABSTRACT

ARTICLE INFO

The aim of this study was to produce dry aloe vera slice by osmotic-hot air
drying method and to investigate the effects of this method on texture,
color, shrinkage, water re-absorption ability and water activity. The studied
variables included precooking time (5, 7 and 10 minutes), drying time (8,
10 and 12 hours) and drying temperature (40, 50 and 60 ° C) using the
response surface method in the form of a central composite design. It was
axamined with six replications at the central point. The results showed that
increasing the temperature to 50°C increased the hardness of the texture,
out further increasing the temperature reduced the hardness. The rate of
rehydration was affected by drying temperature. With increasing
temperature, the rate of rehydration in the samples increased. However,
changing the pre-cooking and drying process time had no effect on the
amount of this parameter. None of the studied independent variables had a
significant effect on water activity. Optimization results showed that pre-
cooking for 10 minutes and drying at 53.93°C for 8 hours will produce

oroducts with the best characteristics.
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