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Table 1 Treatments studied with independent
variables of temperature (X1), time (X2),
power ultrasound (X3) by response surface
methodology (Box—Behnken)

Treatment Power Temperature Time
(W) O (min)
1 105 30 6
2 10 60 6
3 10 30 2
4 200 0 6
5 10 0 6
6 105 60 10
7 105 60 2
8 105 30 6
9 200 30 10
10 105 30 6
11 105 0 10
12 200 60 6
13 10 30 10
14 105 0 2
15 200 30 2
Control 0 30° 90
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1. Plate count agar
2. Minitab
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Table 2 Results of analysis of variance response model of Color properties (L*, a*, b*) and total
count (cfu/ml) of cherry juice pasteurized by ultrasound in different conditions (power, temperature

and time)
L* a* b* Total count

Source
F-value P-value F-value P-value F-value P-value F-value P-value
Regression 37.1300  0.00000  17.3400 0.003 446.7700 0.000" 125.22 0.000"
Linear 103.8300  0.0000°  45.2900 0.000" 1236.0400  0.000° 338.39 0.000"
Power (w) 227.1500  0.0000°  84.0100 0.000" 3055.0000  0.000° 774.53 0.000"
Temperature (°C) 76.4400  0.0000°  39.8800 0.001" 603.8300 0.000" 226.17 0.000"
Time (min) 7.9100  0.0370°  12.0000 0.018" 49.2900 0.001" 14.46 0.013"
Square 1.7300  0.2760™  1.3200 0.365 95.1200 0/000" 32.12 0.001"
Power(w)*Power (w) 3.6100  0.1160™  1.1200 0.339 271.9700  0.000" 91.23 0.000"

Temperature*C)*Temp ) 5750 (.8980™  2.9900 0.144 4.9000 0.078™ 4.14 0.097
erature (°C)

Time (min)*Time (min)  1.1900  0.3250™  0.3000 0.610 0.0000 0.953™ 1.04 0.355
Interaction 5.8300  0.0440°  5.4000 0.050" 9.1500 0/018" 5.14 0.055"
Power (w)* * * * *

. 8.7700  0.0310 9.1900 0.029 18.3400 0/008 15.30 0.011
Temperature (°C)
Power (w)*Time (min) 8.5200  0.0330°  5.1300 0.073 7.9700 0.037 0.06 0.817
[} *T
Temperat(‘ﬁn() OTime (7100 0.6690™  1.8700 0.230 1.1500 0.333™ 0.06 0.817
Residual Error - - - - - - - -
Lack-of-Fit 891.0000  0.782  374.5800 0.683 131.2500 0.981 2.32 0.315

Table 3 Response surface model of Color properties (L *, a *, b *) and total count (cfu/ml) of cherry
juice pasteurized by ultrasonic method in different conditions

Model R’ R’-adj

L* y=18.1-0700.2323 (a)-0.7150 (b)+0.2300(c) +0.2288(a”)-0.0163(b*)-0.1312(c?)- 98.53 95.87
0.3425(ab)-0.3375(ac)+0.0525(bc) ' :

- Y=143.0-5500.4863 (a)-0.3350 (b)+0.1838(c) +0.0825(a)-0.1350(b*)-0.0425(c?)- 96.90 9131
0.2275(ab)-0.1700(ac)+0.1025(bc) ' :

- y=20.1-2833.0038 (a)-0.4462 (b)+0.1275(c) +0.4408(a*)-0.0592(b*)-0.0017(c?)- 99.88 99.65
0.1100(ab)-0.0725(ac)+0.0275(bc) : :

Total Y= 13.6667 -20.1250 (a)-10.8750 (b)-2.75(c) +10.1667(a*}+2.1667(b*)- 99.56 98.76
count 1.0833(c?)+0.4(ab)-0.25(ac)+0.25(bc) ) )

a: power, b: temperature, c: time
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Table 4 Comparison of Color properties (L *, a *, b *) and total count of tested and predicted
pasteurized cherry juice by ultrasound

Treatment L Predigted 9" Predi*cted b Predi*cted Total count Predicted

L b (cfu/ml) Total count
1 18.070 18.070 43.540 43.550 20.290 20.283 12.000 13.667
2 19.240 19.143 43.660 43.711 21.370 21.333 33.000 31.250
3 19.450 19.293 43.960 43.925 21.750 21.781 45.000 45.375
4 18.010 18.108 43.460 43.409 20.180 20.218 11.000 12.750
5 19.770 19.888 44.050 43.926 21.980 22.005 60.000 61.000
6 17.070 17.030 42910 42.751 19.620 19.676 0.000 1.375
7 17.130 17.385 43.340 43.324 19.870 19.876 5.000 6.375
8 18.060 18.070 43.550 43.550 20.280 20.283 15.000 13.667
9 16.210 16.368 42.550 42.585 19.550 19.519 0.000 -0.375
10 18.080 18.070 43.560 43.550 20.280 20.283 14.000 13.667
11 18.610 18.355 43.610 43.626 20.520 20.514 24.000 22.625
12 16.110 15.993 42.160 42.284 19.130 19.105 0.000 -1.000
13 19.370 19.508 43.790 43.897 21.690 21.671 40.000 40.375
14 18.880 18.920 43.630 43.789 20.880 20.824 30.000 28.625
15 17.640 17.503 43.400 43.293 19.900 19.919 6.000 5.625

e Wa i Sl palp gles (Dl Yoo N
ot Uy aids Ve 4 ¥ 5l ool b Ol 5 88 Sl
Cope et oppsel JUT T s S IS
Sobed Oy 0 SVLLZ8L JalS (PS/00) (5ol e
o5l JUT O e e cfu/ml) N s S IS
wrp pho gl (Dl Vo Dyl s Dsal B ) 4 edd
S5 bt O ioml 5 a3 N Ol 5 ol S Sl
Cgolp ) Sled 4w L3 (cfu/ml) e s S
Caids Vv 0l s sl Sl amys Yo gles (ks Yoo
SIS sl am s e glas (ls V00 sl 3 pl )
Sles oy Yoo gl p ks jlas) 5 (adds Ve Ol s

@l:.'. o2 A3 S edalis (@;TQ&);:\;@JLN a3\

VoY

3 S5 et Y0
sl > Dol p aile Sl b ST ) eslinad
L3l ol L5 e o5 53 e sead aler S| Y uame
S das Al IS 4 ) Dy o550 L Lilg S
ol ol sl e a1y OIS  ae Cadl
25m Dgol 3 bedd e JUTOT s Son kS tassy
il Lyl s () dader gl b Gillee .55 15 e
5 bos —08) Syl p Grs w0 JUT O Ol 5y
oS S Gobed Ol Sl 5 solspme 1 (Ol
35 S oled Ol S sk ol JUT T
/el cfu/ml) /eee 5lens eg el JUT slacT

Sl b S Gl L s b gillas sy ke (cfu/ml)



VEeY ol 2= N eysm AYE ol

S sl O VL 6 plaes s L
b Ser K bt O Bl 5 L, @) b))
Syl s Gl Aoy AU/EEY L Obges s
Vo ol 5 aLS sle e BV/YTY Ly (ol WYY sl
oS a5 ) IS0 L Gl sy 4
AYVAMA a7 sl OVAYYY L jatls Ol Slas

Ve s Se SIS Lioles Ol 5 19081 DT axls

ol ety (cfu/ml)

Powveer (w
200.0
[133.0]

10.0

Temperat
.0
[47.230]
0.0

: Time (mi
OptE]rnaI I—(iji’gh %88
0.94474 | e [10.0]

. —_—
Composite
Desirability

0.94474

|

y = 16.8221
d = 0.84800

a=
Maximum
vy = 42.7888 [— —

| T
_l I I

d = 0.89579

y = 19.5966
d = 0.83447

/
]

= r-=="

Fig 1 Multiple optimization condition of the Color
properties (L *, a *, b *) and total counting of Sour
cherry juice by ultrasound
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Table 5 Comparison of pasteurized sample at 90 °C temperature in 30 seconds and pasteurized
sample by ultrasonic method in optimal conditions

pasteurized sample at 90 °C in

Test pasteurized sample by ultrasonic method 30
seconds
Total count (cfu/ml) 0.00+0.00" 0.00+0.00"
L 17.0£0046.17* 15.0+42.24"
a’ 42.0£7605.19* 42.0+16.14°
b 19.0+6404.29" 19.0+06.25"

Different uppercase letters indicate a significant difference (p<0.05).
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Conventional thermal pasteurization may cause pigment degradation as
well as loss of nutritional value of fruit juices. It is therefore essential to
develop non-thermal pasteurization methods to maximize retention of
bioactive compounds while minimizing color changes in sour cherry juices.
Ultrasound is an emerging non-thermal technology that could ensure
microbial safety and extended shelf-life of fruit juices without having
negative effect on their phytonutrient content. The aim of present study was
to investigate the non-thermal method of ultrasound and the effect of three
variables of ultrasound power (10, 105 and 200 W), ultrasound temperature
(0, 30 and 60 ° C) and ultrasound time (2, 6 and 10 minutes) on Microbial
load and Color properties of whole sour cherry juice and its comparison
with heat treatment (90 ° C, 30 s). Examination of color parameters showed
that with increasing ultrasonic power from 10 to 200 watts, ultrasonic
temperature from zero to 60 °© C and ultrasonic time from 2 to 10 minutes,
the amount of a *, b *, L * and microbial contamination in pasteurized sour
cherry juice significantly (p<0.05) decreased. Also, in sour cherry juice
samples pasteurized by ultrasonic method in optimal conditions (ultrasonic
power 109 watts, temperature 60 ° C and time 9.5 minutes) no
microorganisms grow and no significant difference was observed between
the microbial load of the samples with the pasteurized sample. and also the
color parameters (L *, b * and a *) of the sample pasteurized by ultrasound
method was higher in optimal conditions. According to these results, it can
be said that the use of ultrasound in optimal conditions in pasteurization of
sour cherry juice, in addition to reducing microbial contamination of this
food product, effectively preserves color compounds such as anthocyanins
in sour cherry juice. Therefore, the sample was more desirable in terms of
quality properties than the pasteurized sample at 90 ° C for 30 seconds.
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