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Article Info ABSTRACT
Avrticle type: Background and objectives: Technological advances in the food industry
Research Full Paper have led to the development of various processing methods to increase the

shelf life of fruit and products divided from fruit to ensure access to them

Article history: during the year, even for seasonal fruits. The conventional heating method
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cead- causes undesirable changes in the final product such as color changes,
Revised: 2020/1/28 - - . . ;
Accepted: 2021/2/14 unpleasant taste, and degradation of Ascorbic acid. The aim of this study

was to investigate the effect of microwave processing as an alternative the

Keywords: conventional method on the physicochemical properties of orange juice.
Heating
Microwave Materials and Methods: All chemicals used in this study were purchased
Com up Time with High-Purity from reputable companies. Jaffa orange was purchased
;/&aEmmC from the local market in Gorgan (a city in the north of Iran). Effect of

continuous flow microwave treatment (MW) at full power (900 W) and
temperature (60, 70 & 80 °C) on physicochemical and qualitative properties
of orange juice including vitamin C, browning index (Bl), turbidity, cloud
value, soluble solids (Brix), acidity, viscosity and pH of orange juice (com up
time “CUT” phase) was evaluated. All indices were monitored until the end
of the Holding phase (inactivation of PME to 90%).

Results: Results of the experiments showed that various temperature
treatments at full power microwave (900 W) caused a slight decrease in pH
and a slight increase in acidity and Brix during the CUT phase (p <0.05).
But no significant change was observed in these parameters at the holding
phase (p> 0.05). All spectrophotometric parameters of juice including
browning index, turbidity, and cloud value were raised after exiting from
the microwave (CUT phase) with increasing in temperature (p <0.05).
These parameters increased slowly until the end of the Holding phase.
Increasing in temperature to the CUT phase; the viscosity was decreased
significantly at high temperatures (70 and 80 °C) and no significant change
was observed after the CUT phase. Vitamin C raised with increaseing in
temperature in all thermal treatments. The degradation rate was high (at 80
°C) at the Holding phase. Different thermal treatments caused 70 to 80%
decline in PME activity during the CUT phase.

Conclusion: Continuous flow microwave heating is an emerging technology
that can potentially be used to heating of liquid foods. Microwave aid
processing of orange juice is an effective method to inactivate of PME
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enzyme, through a significant increase in degradation rate. The results
showed that increases in temperature, enhanced the browning index,
turbidity, and cloud value. Different treatments had no significant effect on
the Brix, acidity and pH in the holding phase. On the other hand, increasing
in temperature, enhanced the rate of vitamin C, and PME degradation.
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The large letters represent the statistical difference of the responses at different temperature levels immediately after
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responses, in the Holding phase.

L by s 55 S il Ol e ol
Sl b s €55 S0l S5l T dlesl
i, ol Sloiigmd 55 g 51 et A5 Sl
LS 5l an S 5 I, of gl S ol oy
bl 5 Lo b (o o
ke S S8 ey Ol s D son
S Sl 2t e S ST
DSy o st (S 5 lag 5T b o
Slales (V) 358 e i s 51l Jis
G 0SSl kil Rul5il el Sles il
Jb o 4 Ol oo ) Ol s ol Jald sad &
S 235,550 S~ sl ksl L PME (gL

A

5 00=d gl e dl (B 30 (gloggd kil
el Rl el ples il a1 5uS
om Iy O 08 5 04 (6l DS Sl s
& el s g B s Holding 5 CUT || e 5l
St Lo gl 3 glo g3 S5, sl Jolse 31 S
Shes Jlasl U o 5l 8 0s gloygb (YE)
STy sl iy sl 5l 5L LIS e ¢ S~
3 00 kel ,LS ayle (ST dle DS sle g
s sl e S L & el o 5
o b Ol ais pl 45 358 e Slosgd saail K,
Bl mls aslis (Y0) 353 0 ULy (yorls il

R o3 & el Ol s LY Jsd o



Oy Kod g (63UTaew (gugmetoo [ wgrggSule (g 4 Clasle (55913 dluwgn dilolw 451

(YY) a3 505 )5S PME o 55T e ol jois
Ll s e gl Ll ol s 0 JUi
(YY)

Dl 5550 3 Olads sl bu g u_@;LMcﬂb als
O N TS I 5 e e
CsdS oles cidis glajles Jlasl L (YY)
O 5 ol gy il il 53l Js o (slad sas

o by ) oS Gl ol ede (Vo0

JWﬁ g.rvi R 6,}“90)‘9.\5 QAS ‘5|a‘,.65 U’"l'u ‘5\.&#\&}.’»0\»}‘9 ‘ﬁ\.a: Mdujw ;!—Y‘ J‘gb

Table 3. The effect of heat treatment and time on Browning Index, Turbidity & Cloud Value of orange juice.

CC) ks S) ok SAS (glo ggh sl Sy sS Sad g el
Temperature (°C) Time (S) Browning index Turbidity Cloud Value
Ater ext from 0.281+0.002% 6.412+0.13% 0.078+0.005%
219 0.279+0.001° 7.868+0.11% 0.079+0.002
60 399 0.289+0.002° 7.897+0.13° 0.081+0.005°
519 0.290 +0.002° 7.854+0.12b 0.079+0.002
639 0.294 +0.001° 7.858+0.14b 0.076+0.001°
759 0.295 +0.001° 7.86920.15b¢ 0.082+0.005°
After extt from 0.286:+0.00282 7.894+0,128 0.077+0.0014
111 0.289 +0.001° 7.887 +0.15% 0.084+0.0022
70 171 0.289 +0.002% 7.899 +0.14° 0.084+0.0012
231 0.293 +0.002¢ 8.896 +0.12° 0.09+0.005¢
291 0.296 +0.002% 8.854+0.120 0.087+0.001b¢
351 0.297 +0.001¢ 8.892 +0.16° 0.093:0.005¢
A“e',fjlxv'\} from 0.289+0.00282 7.841+0.15¢2 0.089+0.00282
97 0.288+0.0022 8.852+0.15 0.095:+0.0052
80 117 0.291+0.001b 8.915+0.10 0.098+0.005b¢
137 0.293+0.001¢ 8.864 +0.12 0.096+0.0012°
197 0.296+0.002¢ 8.866 +0.12 0.105+0.005°
257 0.302+0.002¢ 8.917 +0.17° 0.101+0.002b¢

Lo o 3l alie sl S (S8 505,50k 51 s 5l g bt i a5 g ales ilisis sl a6 S s~

5L e 4Bl o5 o Holding > - s el s 2

The large letters represent the statistical difference of the responses at different temperature levels immediately after
exit from microwave; the small letters represent the comparison of the effect of each temperature individually on the

responses, in the Holding phase.
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Table 4. The effect of heat treatment and time on Viscosity of orange juice (holding time)

Al S) ob; CO) s S ol CC) Les (S) obes ©C) bs
parameter Time (S) 60 (°C) Time (S) 70 (°C) Time (S) 80 (°C)
0 (control) 1.65+0.01 0 (control) 1.65+0.01 0 (control) 1.65+0.01
f/;_\;trflr&’s\t/ 1.6240.014 Aﬂerl\eﬂ’s\tl from 4 5740018 ]:?‘;trf]r,\‘;’\‘/'\tl 1.49+0.01°¢
(CP) )55 219 1.61£0.01° 111 1.56£0.01° 97 1.48+0.00°
399 1.62+0.00% 171 1.56£0.01° 117 1.48+0.01°
Viscosity (cp) 519 1.61£0.01° 231 1.57+0.00° 137 1.49+0.01¢
639 1.61£0.00° 291 1.55£0,01° 197 1.49+0.00°
759 1.60£0.01° 351 1.56£0.01° 257 1.48£0.0°

s e Be Sl S S g 50,50k Sl o S ey ol SR s e iy ples il e S aslie )y Sy

Al e 881 & soa Holding al> e 55 &b s

The large letters represent the statistical difference of the responses at different temperature levels immediately after
exit from microwave; The small letters represent the comparison of the effect of each temperature individually on the

responses, in the Holding phase
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Figure 2. Changes in PME Enzyme Activity at CUT Phase
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