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3. Dichloran Rose-Bengal Chloramphenicol Agar
4. Plate Count Agar
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2. Dispersion
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5. RAL standard color sheets
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Tablel Processing conditions used during
ultrasound treatments

Time Frequenc Temperature
Samples — \in) (l((]Hz) ' ?"C)
Control - - -

HP 5 - 70-75
S37/5 5 37 25
S37/10 10 37 25
S37/15 15 37 25
S80/5 5 80 25
S80/10 10 80 25
S80/15 15 80 25

AR

s ds! Ol o (g S0 31 HI-Y-Y-Y
L5 Ol 25 S B o s el (S eIl
5 <ol z5 s Oleas NAOH) Jlo 5 o/ 550 Jgloms
ke 0 lnl oS (gy5b 4 s plowil b 5 SLabis
RN N [ W L U N L P -
Udoms K55 48 U3 B 3 Jglous B Ol 25 oo
1 s el sl s Lleze Sl SseS Sore &
aoln 5 abolas Billae SO il Sloe 2 andend Ol
V] 4
(V) dsles

S kB el ds s = VXNXEx100

m

(b s g adlo 5N (5 pas (Ul 0/)) 55w i IV
(0,5) €50 e Mo /0V) & pitsl Y15 S1HE
PH ;5 S 5 jldas cpns —¥-Y-Y
(Bl IS L 05, Gl 3l e Wt gad oS lulia
(s oS ctle AtAgO Je) e 1 55 olKaws Jaw 5
Jas) e PH ol alews s 35 Wi sas pH s (585100
A (S 03I (Lt g 528 <L Mettler Toledo



w3 S Ok Dol sl 5l Jol Ol 58 S e

Q‘)&AA} LS"\N\ ‘)L“"

2 e Sl 5 Sl 3505 s 4 Ji ]
ol 8 VL T il (bl 5 alard S5
1o AL s wdls 6 0 e (8L 5wl Ol
I ol s sl )15 Ko sy ke ol g 5 e
e 3 e bl SO andel s fpen 4 35 S
3 ol @l w5 L] ol JUs ol 6oslp s
laas sai gl dalr sl pe 5 PH cazytal Ol 2500
Tl L o5l ol s5gia ¥ Jpd 3 oS U 5
sPH it Oy (555 2 Sl inn U p sl 3
ol 43I L ol glads yas J s Al 315
2t g (el el Sl el 5l S, she
Olyen 53 aS VL JsSU50 035 b DS 5 J05e Sl
C’"L:J ! e.>J_<.'| .>l_>r_ll J}‘M J&.J"JPH 44:..»'.)\.:..,:]
Wpdel sy Sol3 e 75U n gl b el L spsl 3
Y] S0l 0] ST S5 — 5 pH

el 3G VY] s O 5[N] (S p g

EA JIYE oo w5518 sl g3 TV gloss 5L SO
= (g B) jase b S slacds 5 o (61545 sl
a3 V0 (gles 535, V=V Dods am 05y S 5l ey
0l sSS Ola pladl 31 dony Bl osls )5 518 Sl
ol Olsmsas S YO-Yor 5= ol PCA ol
Sisted 5 ol S5 Koo S 3 oled 35l
Sl e S S s glal s 5 oS
ool gl skl cl Ol e S VYo-Vor gl
V0 508 V] as ol

bl i s 4 5 —A-Y-Y

alas Sls T B L LSS s PRPSI
Je 3l eslizal L ANOVA) L3l 5 Jos s ol
/40 Jlaz| mlaws ,3SPSS soll A3l 5 (G.LM) s
35 Al gl oSl lasls dor a3 5 P < 2/00)
238 el b Silo (o

Cnag}@w—"

3 oSS Ay del Ol e (g 80510 VY

pH
Table 2 Titratable acidity, pH, and total soluble solids of orange juices
Samples TA pH TSS (°Brix)
Control 0.85 +0.04° 3.70 £0.02° 11.03 £0.06°
HP 0.90+0.01° 3.76 £0.01° 11.10 £ 0.10*
S37/5 0.94+0.07° 3.72 £0.03" 11.00 £0.10°
S37/10 0.92+0.10° 3.75+0.02° 11.17 £0.15°
S37/15 0.93 +£0.14° 3.71+£0.01° 11.13 +£0.15°
S80/5 0.89 +0.09° 3.75+£0.01° 11.17 £0.25°
S80/10 0.89 +0.03° 3.72 £0.04° 11.13 +£0.15°
S80/15 0.87 +0.04° 3.74 £0.04° 11.13+£0.12°

All of the results are presented as mean + standard deviation of the means. Points labeled with different
subscript letters in the same group are significantly different (p<<0.05).Control (no treatment); HP (heat
pasteurization); S37/5 (sonication at 37 Hz for 5 min); S37/10 (sonication at 37 Hz for10 min); S37/15
(sonication at 37 Hz for 15 min); S80/5 (sonication at 80 Hz for 5 min); S80/10 (sonication at 80 Hz for 10
min); S80/15 (sonication at 80 Hz for 15 min). TA: titratable acidity: grams of citric acid per 100 mL of juice;
TSS: total soluble solids.

Sl e S3T/TS gaisas 5 dals (54500 O closgd
OLs losgd Olpe (pizmar 5 ol edalie (g)ls gme
Golsinn gk a Dpold plael boadd (55515 (slaksel
Wl g Solm s boedd susT 8 guiged 5 S
i 35 C el g O gl 48 S o T 0SSl s

P el iyl L alp S s Sl ssd e

YY.

OAS 6|o‘5.@.§ db:.o s -Y-v
Cladged 003 Glosgd U QL3 3l el mb
e b s salie LB ISE A sl s i,
S I L adised 043 Sl Ol mlS ol &
sl p lesde Il Js 4l il &yl b oLl

Olen Obn Jminl bl 4l 2alS sl 3 el L



\Yav 8> Mo 093 L/\Vo)w

AU gl 538 Uie 555 1 gl p Oy 5 el
b CugdS Olgee aS (g sbay (P<*/+0)nsl ails (5 15 sme
glol b oslp by e I3l 5 lsel (SIS 5 tals
Sls e & il a e s bl il fals ool
ol e slaes S s S e O 53 gl
gl s Sledd (n ol SIS 5 LSS 5 sl
Sl e oy el 035 Jeb b b bl5 s sl B
WOl g or go oS Ghne D3 J 5050 055 Sl 5305
s, O gladgai g0l S Olses 28l Esl 35 8 e
booslp b o Sal & Ll iass s 38
Wosrol plasd (K3 Slosar » Dol 2l
5l S a8 el s O 5 e Slile
S Ol B3 bele 5 1 sl Ol
S 58 53 (Y1) 0LKes 5 Jabbar. Llails Las s
S 33 bedkd sl = Sl OsdS Ol o
A e sy Wl 05l 5 el Olagas
5 Slos SLOLS, alS 1) s Ol ek yai o508
Jeie oSy Jo DS sl Jolo a1 0 Ul
a8 55 (Y\Y)Yu Vasantha [YY] axdls 1) ol
Ao Gl 1y 5T 0les I 5 sl B gl 1S5
boods g3 T I e e sl D)sdS 1Al

Ve X5 8 Sl Cosml p s,

O

=)

5

°

L
w

e

He

bc

Browning index (A)

0.00< -

L]
Control HP S37/5 S37/10 S37/15 S80/5 S80/10 S80/15

Opacity index (A)

o Blg e el Sop Sl Looss St gl e
Bl 35 Sl s das 5 3leeS| S Sl
5 LN ] el Csllast [2STy ol 6@1)%{1;%
sy sl 5 sl B el 2y e OIS Gl
oS S| 5T ) Uyl Gladisad )3 Ol 518
2Ol a4 a5 b e 5wl a5 C by
Oeomed b FalS 0L sloggd Ol 505 2 s o)
ol A Sl el el bogoslp Ol RIS
old ity del Sy Sl (oS US| 3T 655 2 el
Lages OAd Glosgd Ol > G R5e el 4 3
3 LSl gl (SIS Rl L Js s sl
EE 8l GRIB 0 lesd Ol 5 eds S S
ol e (YY) 0bes 5 Guerrouj iass 5l fol>
Sl el b I ol Sl Oljode 15 L aSsls
glel B SRl L asl als Sal lsg Ol
OLes 5 Valdramidis [VV] wb e il OF Ol
OAd glosgd 5 Sy Sl Ol s b 55 (T0)0)
ol gl el Lot (65503 JBuol eyl 2
IV dsls S50 O (sloggd Olpe L2alS 55 1, i,
Q)}JS C}|}:.o &x.a.‘:'—\'—\'

L Wl sladisad 53 DS Olgs V JSE D s s

WLSJA “>J"':g$‘ sdalis Jg.&l BE) aS )}laul_o.h ‘J".‘AJ&‘ QLL.’

0.2

0.1

0.0 :
Control HP S37/5 S37/10 S37/15 S80/5 S80/10 S80/15

Fig 1 Effects of ultrasound on the browning index (a) and opacity index (b) of orange juices. All of the results
are presented as mean + standard deviation of the means. Points labeled with different subscript letters in the
same group are significantly different (p<0.05).Control (no treatment); HP (heat pasteurization); S37/5
(sonication at 37 Hz for 5 min); S37/10 (sonication at 37 Hz for 10 min); S37/15 (sonication at 37 Hz for 15
min); S80/5 (sonication at 80 Hz for 5 min); S80/10 (sonication at 80 Hz for 10 min); S80/15 (sonication at 80
Hz for 15 min).
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Table 3 Color parameters of orange juices

*

*

*

Samples L a b AE
Control 58.96 + 1.28° 8.31+1.32° 59.17+ 0.77° 0.00=+ 0.00°
HP 58.57 +0.49* 10.58+ 0.66° 58.01+ 1.93° 3.27+0.79*
S37/5 57.89 +0.13° 8.59+1.13% 59.04 + 0.64% 3.26+0.97
S37/10 58.77+ 0.10® 6.33 +0.09* 59.82 +0.39* 2.39+ 0.85°
S37/15 59.06 + 0.20% 5.20+0.47° 59.04 +0.13% 244+ 1.17°
S80/5 57.98 + 0.69° 8.31+0.09® 59.17 £ 0.52° 1.96 +0.32°
S80/10 58.38 +0.28 6.61 +0.32%° 59.56 +0.39* 1.67+0.51°
S80/15 58.77 + 0.49™ 6.43 £ 0.09* 58.66 + 1.29% 2.12+ 1.05°

All of the results are presented as mean + standard deviation of the means. Points labeled with different
subscript letters in the same group are significantly different (p<<0.05).Control (no treatment); HP (heat
pasteurization); S37/5 (sonication at 37 Hz for 5 min); S37/10 (sonication at 37 Hz for 10 min); S37/15
(sonication at 37 Hz for 15 min); S80/5 (sonication at 80 Hz for 5 min); S80/10 (sonication at 80 Hz for 10
min); S80/15 (sonication at 80 Hz for 15 min).
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Fig 2 Survival of total plate counts (a) and fungi (b) of orange juices.All of the results are presented as mean +
standard deviation of the means. Points labeled with different subscript letters in the same group are
significantly different (p<<0.05). Control (no treatment); HP (heat pasteurization); S37/5 (sonication at 37 Hz for
5 min); S37/10 (sonication at 37 Hz for 10 min); S37/15 (sonication at 37 Hz for 15 min); S80/5 (sonication at
80 Hz for 5 min); S80/10 (sonication at 80 Hz for 10 min); S80/15 (sonication at 80 Hz for 15 min).
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Strong interest of consumers in acquiring minimally processed foods that conserve the different
micronutrients has raised the need to study the effect of food processing methods on quality attributes.
The aim of thisstudy was to determine the effect ultrasound treatment (for 5, 10, 15 min at 37 and 80
kHz frequency) on physicochemical properties (titratable acidity, pH, °Brix, browning index, opacity),
color attributes and microbial load (total microbial population, yeast and mold, and coliforms) of
orange juice. Results showed non-significant changes for titratable acidity, °Brix, and pH in sonicated
samples compared to control (p>0.05). The difference between browning and opacity indexes of the
sonicated samples and heating treatment sample was significant (p<<0.05) and the sonication caused to
decrease thebrowning and opacity indexes of orange juices. The color parameters investigation of
orange juice samples showed that the decreasing of frequency sonication and increasing the time of
treatment leads to increase the lightness (L*), and decrease of the redness (a*) of orange juice
samples. Significant reductions in the microbial load corresponding to sonication time were also
recorded (p<0.05). Results of the present study indicate that sonication coupled with mild
temperatures may be employed as a suitable technique for orange juice processing, and may be
applied to improve its safety, sensorial and nutritional quality.
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