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Tablel. Standard deviation scores and quality of Color in the treatment of induction and Classic
treatment plant

Referees Score Score Score Score '
y2 *E3* Baoz  p3*Es* Baaz  pa*Er* Bs*az  Pas. Milk HTST
1 5+0.32 3.240.36 4+0.42 3.84+0.46
2 4.440.32 4+0.33 3.4+0.45 3+0.49
3 5+0.32 3.5+0.34 4+0.44 4+0.45
4 4.8+0.33 4+0.36 4.1+0.4 4.440.47
5 4.1+0.37 3.9+0.37 3.9+0.53 3.840.36
6 4.7+0.14 3.9+0.40 3+0.62 3.5+0.38
7 5+0.05 3+0.41 4.24+0.2 4+0.47
8 4.9+0.07 3.6+0.14 4+0.28 3.1+0.14
9 5+0.32 3.8+0.33 4.4+0.48 3.3£0.3
Minimum 4.1+0.05 3+0.14 3+0.2 3+0.14
Maximum 5+0.37 4+0.41 4.4+0.62 4.4+0.49
Sum 42.9+1.96  32.9+2.75 35+3.46 32.9+£3.25
In 95% significance  4.8+0.24° 3.7+0.342 3.8+0.432 3.7+0.402
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Table 2- Standard deviation scores and quality of Flavor in the treatment of induction and Classic treatment

plant
Referees Score Score Score Score
oz* Ba*Es*yy  as™ Ba*sE*ys  as™ Bo*Es*ys  HTST Pas. Milk
1 4.9+0.50 3+0.49 4.5+0.24 4.3+ 0.54
2 3.8+0.52 2.7+0.52 4+0.20 4+0.57
3 4+0.47 3.4+0.56 4.4+0.22 4.7+0.62
4 4.8+0.41 3.1+0.56 3.9+0.17 3.9+0.60
5 5+0.46 2.9+0.61 3.9+0.18 3.8+0.68
6 4.9+0.50 3.6+0.69 4+0.20 4+0.77
7 3.9+0.58 2.2+0.43 4.3+£0.25 4.1+0.95
8 5+0.14 2.9+0.56 3.8+0.14 4.9+1.34
9 4.8+0.41 2.1+0.48 4+0.20 3+0.54
Minimum 3.8+0.14 2.1+0.43 3.8+0.25 3+0.54
Maximum 5+0.58 3.6+0.69 4.5+0.14 4.9+1.34
Sum 41.1+3.62 25.9+4.46 36.8+1.63 36.7+6.11
In 99% significance  4.6+0.45°  2.87+0.55%  4.08+0.20° 4.07+0.76°
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Table 3- Score and standard deviation of taste attri

butes in the treatment of induction and Classic treatment

Referees Score Score Score Score
(13* B3*35*1/2 ()L3>‘< B3*3£*V3 0(34< Bz*3£r*j}3 HTST Pas. Milk

1 4.7+0.43 3.4+0.55 4.4+0.35 4.2+0.41
2 4.4+0.42 3+0.57 4+0.33 5+0.40

3 4.94+0.40 3.7+0.55 3.8+0.36 4.440.41

4 5+0.44 2.9+0.50 4,5+0.39 4.4+0.44

5 4.94+0.41 3.3+0.55 3.3+0.29 3.9+0.47
6 4,5+0.40 2.4+0.52 3.9+0.14 5+0.42

7 4,9+0.40 3+0.65 4,1+0.17 4,9+0.40

8 5+0.42 3.6+£0.58 3.8+0 4,9+0.40
9 5+0.41 2+0.40 3.8+0.14 5+0.42
Minimum 4.440.4 2+0.4 3.3+0 3.9+0.4
Maximum 5+0.43 3.7+£0.65 4,5+0.39 5+0.47

Sum 43.3+3.30 27.3+4.30 35.6+2.06 41.7+3.38

In 99% significance 4.81+0.422 3.03+0.53¢ 3.95+0.25° 4.63+0.42%

@lB b ol a)ls Glas s s 5 pab Sl SILTLT
als elie YU Lo,lE

Slalee o b sad wl 8 Hud (Y- 1) GLlSea 5 5l
ol Gl 4 5 9 S nlio aal 1) s Sle 5 UHT
s g9 Sle Ghas b sud w8 Had oS W
S p5n 5 (SiS (LIS aals I UHT 2,
porke Lo (pond 850 9 sbane slapabs ok 5l ol
ale 5 wiabpe pusSae daly by (K4S 5 202
>3 5o UHT G st i 53 5t 5o osllasls pabs ooy
OloLSen 5 55 lls) wdils o Sl sl 5 9o (ASI
48 gl sLAGESTy 5 (S5 ) oY semme Lo (Yo
9o BS)s s oo a2 (B, RAKS
Jsane (slagii g5 Wb S Ho Hads Sl 0 Sl
(VA GSan 5 Gl 50) ails oo

She o Gl o shely @S GELIS (VAAY) 500
@B Vo) HTST S,0ha (s comsl 550 030 5 aabs
o S (RS kS e go (1S (Bl 4250 Vo
(o) Sl dayoo @ada ¥+ ) LTLT 3,05 (s,
S Ol e (il o s pe 85— 9 aals o
Sy aab o 4o gl sty S Sus slaghs,
il Gl Sl 4 1 et Sy ke ihs e
ol g sLas 5 S ¢y sl 5 8L 531 5o (5 5500a
el Gulwl 5 VAAY ()L San 5 g50T) ails o
U i slaslas 1 aliSgan ¥ Jgaa Lo sasell
ol 830 g pabe 5uaS  of OBy Hlas sl
Sl T el cile 5 018 ad s g S
OBas IS ool w58 Gl 8BS Loy 5 palitiue sud



WAA Jlo /Y ojlous YA als / plie mlio sba yighy & i

o g ud (68l gl 3> WYY

sadend a3 5l saliiwl L sl e uly Sl
S REX NI Lo =Y L PR KR Y PRV P
e ot su I e T ) g alaneSI 5l a s
52980 olalee L st ail 8 5ad 5o Jayasdlye
o homare Ol sy s UHT ldee 4 s
b pulial s ¢ onal it (Sailas 3T G gaulanaaS) )
5 prb S SN B, 50 ¥ Jan o saddl)
Yo GOIS bl L 5 el usa s 4 sad Ha slee
(VAAY lSan 5 5 Sa an) 5l o plie

S a0 S G, (VAAY) ohl<Saa 5 ool
o3 5 pab s S UHT b 50wl ¢ salases)
s Lo Bl g a3 480 Hu u b e 805855 L sasnS|
sutal)) s Guleal 5 ¢ al e it Lo sla o5
o8 lede g pab 5udS maa SEI B g5 50 ¥ Jsan o
ol @5abe WU LIS B b 5wl usa s 4 ik
Il 4 a0 S GBS (V2 V) loLSan 5 Gagan
o 59 9l Dl (S5ag ek o G saesl ) sy
29 Jsia 59 sudaily) mal olaad e ad sal
Ssa o a3 slede g pake HudS maa JSBN G,
ol @l YU LIS B b 5 wels

o9 oas aliie 3,58 531 (1440 GlhlSan 5 Sl
WY B¢ ool S ilada,n Ve By o sles
9k s (S aab Sisanl ol S GBS
o pabs (s (SLE i 5 au S Ol ) gas 8
WS Bl dayo Ve WYY (slos jo s g, 50 8
X Joda 5o suBdl) b Guliad 5o S5 sualine
o 9 gledme 5 pabs HdS mia S g, oo
ol @5abe U GBS B b 5wl w s

1 S gl 53l h T 531 (104 ) olslan 5 15 s
oo (0505l 5 ala) sad b g0 850 5 pabs
9 @il 53 ald Had o3 g aals 5o T8 Gl s S

398 LIS e va 5 T Hus3e 5 pab o sllas

2Immobilized sulphyfryl oxidase
3Enzymatic oxidation

S a8 QIS (YT Vo) (lolSan 5 S ja
80 5o ol S law 4 ;0 A0 (lou 5o sl s siculy
o 59 (el LS 5 (Kaa aale sl G 88
o aabs g0, ML LB T8 s pe
ool s 0,38 pad sn (559158 s 5 b SRl
@a_dsu.‘al_l\l oo 99 oo ¥ Joda Lo saddil ) @Lﬁ
el el s ga g 4o sk 5o sloss g pab Huis
o oalie 358 Bast atT b ed aale b o pabs cadS
als

5 85 caab w3s S GBHIS (Ve e 0) ol ,Lan o 8,08
Ole o UHT wlilee b sn 5 (S0 55
oulaal 53 cdly (AIS 595 Ske (55 4 e (5 S
J_J:‘is@_aujl_ﬂlui.JJ)w\‘ Josa Lo saddily) @Lﬁs
GiIS b g weli ssa g 4 il 53 glode g pabs
Aols e pelas YU

W30S SIS (VA7) S 5 Jedas
s258e g L alsl glusa b el & saesl s sty
3 Ol Gidscnbis; 5 oslhe sl 030 5 anbs Sl
@mwulxu}&saswbjg@Jlﬁ%uTw
oS e 5 SLEN gy 5o F Jeaa Lo saddly)
OIS mlB b wel wga g s a9 slode g aabs
Aol edsllas YL

9909 See Gl Lo 1) e ) LS 5 551l
e =45810) 5 (Diis it 0,0 =486 V0) canisn
Casa A sles o s 0 S ek, sl (Davg s
35 85 g pabs LI 5 (6 3WL Sl sl ol S Sl
G 9 ¥ Usia 59 sty s ulaal s (YY)
5ol sa s 4l 5o glede g anb S maa S
b cille YU (5,18 el b

OB 95 S 030 ,S GBS (VAAY) (1K 5 o Sl g
W —ige b 58 (~SiAy aab sbagl G UHT
il g (0 5 Jasadl gn 5o H0dS s S Blegple

1o o s wms e (ae 5 985S oo sads (a5 9 5

'Sulphydryl



WY

of Sl )l olss bl g ) 5551 ol b b 35 035m0

QMG‘J‘EJJQ_)J@&_)‘SJM _)[_A:\Sjém‘
CJJ‘-&S@\—&\SQJ—}%A\’-UQAJAJQJHMJLA&S

s saaldie LAJ@ C)L._Lo B LSJ‘JL;.M
U:AJJJ_:L‘ cd_ld)s uﬁ)“)j (\ﬂ/\\/) OlJuA.AjJJJ_}‘
&JJJ(J‘;&QL‘JQ?JJVO <4_“QL§\°)HTST LF:J‘)L
bl s (o) S bl a0 w@dsa Yo ) LTLT 5,0
09 358 @l pslsl 5 0SS sl (55085 s ud
o 28l 59 (5LmS e S (SN G, sl Jgaa
ol adillas Yo (EHIS @l L g asls ssas o

b gio aa Hu 850 g pab cossllae o5 suly 2l 5o
09 & Joaa 5o saddl) il Gulal 5o s S 5,1
S 4 ot 5o slese g pab S maa S B,
Wols elilae YU (3,18 i b 5 wels

Ao e ST S LIS Y Y Yl Lo Gl
3 OLSIL 5 b e v gane Dl aals ol
= by paus 5 S aa S ELIS (Yo ) ol,1Sen
aa o (o Dla e se o) s Hu sl she 5 aab
09 80l S Gulwl 5 s S (55158 G llas
o sled 5 pab 5udS maa AL i, 5o F Jges
ol elllae Yh (5,18 B b g el usa g 0 e
5 SO HTST () o 4 odnssiely sl il —¢
Sl

WAl s Jgans lasd 9 ABI CGATINe (g LaHlass ju cdls Ods jlars U a0l g jLadsl —F Jgua

Table 4- Score and standard deviation of Tissue trait in the treatment of induction and Classic treatment plant

Referees Score
Score Score Score Pas. Milk
as3™ Ba*3sE*y, oz* Ba*3sE*ys o3™ Bo*3E*y3 HTST
1 4.6+0.20 4.1+0.25 4+0.23 4.3+0.23
2 4.440.22 4+0.27 4.3+0.21 4.940.21
3 4+0.20 4+0.27 3.9+0.22 2.9+0.22
4 3.9+0.20 3.4+0.20 3.4+0.23 3.8+0.23
5 3.9+0.22 3.9+0.32 3.2+0.22 4.24+0.22
6 4.4+0.22 4+0.22 4.7+0.22 4.7+0.22
7 4.8+0.27 4.440.29 3.4+0.29 4.44+0.29
8 3.8+0.23 4+0.25 4+0.25 4.9+0.25
9 3.94+0.22 3.9+0.22 4.7+0.25 3.7+0.25
Minimum 3.8+0.2 3.440.22 3.240.21 2.940.21
Maximum 4.8+0.27 4.4+0.32 4.7+0.29 4,9+0.29
Sum 37.7+1.98 35.7+1.91 35.6+2.12 37.8+2.12
In 99% 4.24+0.22 3.9+0.23 4+0.24 4.2+0.23
significance NS NS NS NS
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Table 5- Score and standard deviation of Consistency trait in the treatment of induction and Classic treatment

plant
Referees Score Score Score P;;o'\;e”k
o™ Ba*3sE*y, asz* B3*E3*y3 as* Bo*3E*y3 HTST
1 3.9+0.42 3.3+0.38 3+0.32 3.1+0.30
2 3.9+0.30 3+0.40 2.3+0.30 3+0.32
3 4+0.53 3.9+0.40 3.3+0.30 3.7+0.32
4 4.4+0.53 2.8+0.34 3.1+0.34 3.3+0.31
5 3.3+0.48 3+0.33 3+£0.33 3.8+0.31
6 3.4+0.28 2.9+0.36 2.9+0.31 3.2+0.39
7 4+0.50 3.7+0.35 3.1+0.34 2.9+0.31
8 4.2+0.44 3+0.38 3+0.30 2.9+0.30
9 4.6+0.42 3.4+0.40 3.3+0.33 3+0.31
Minimum 3.3+0.28 2.8+0.28 2.3+0.3 2.9+0.3
Maximum 4.6+0.54 3.9+0.42 3.3+0.34 3.8+0.39
Sum 35.7+3.52 294+2.92 27+2.87 28.9+2.87
In 95% significance 3.96+0.44 2 3.22+0.36™ 3+0.32° 3.21+0.31%
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Table 6- Score and standard deviation of Customer satisfaction in selected induction treatment and Classic

treatments
Referee No Y3*£3*82 *0i3 y3*£3* Bs*as y2*£3* Bs*as Classic Past. Milk
1 4.3+0.41 4.7+0.44 3.2+0.28 4.9+0.20
2 4.1+0.34 4.4+0.37 2.940.31 5+0.22
3 4+0.31 4+0.34 3+0.30 4.7+0.22
4 4.4+0.31 3.4+0.36 3+0.31 4.8+0.24
5 4.3+0.34 4+0.34 3.4+0.28 5+0.22
6 4.6+0.30 4.2+0.34 3.3+0.28 4.9+0.27
7 3.7+0.35 3.9+0.38 3.1+0.30 4.6+0.20
8 4.1+0.31 4+0.37 2.5+0.29 5+0.24
9 4.3+0.44 3.3+0.49 3.4+0.30 4.4+0.22
Minimum 3.4+0.3 3.3+0.34 2.5+0.28 4.4+0.2
Maximum 4.6+0.44 4.7+0.49 3.4+0.31 5+0.27
Sum 36.9+3.11 35.9+3.12 27.8+£2.65 43.3+2.03
In 99% significance  3.98+0.39° 3.08+0.29°  4.81+0.222 4.1+0.34°
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Figure 1- Comparison of the desirability of sensory characteristics of induction treatments and typical plant

samples
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Introduction: Heating of milk for the purpose of removing the bacterial pathogens should be done
for the shortest time, and sufficient pasteurization must be ensured. The limitation of the classical
methods of pasteurization is due to the high sensitivity of the milk to coagulation by the application
of high temperature, which sometimes prevents the proper process and causes problems such as
milk clotting and the formation of non-washable layers (milk stones) on the interior surface of the
pasteurization tubes. These layers prevent the sufficient heat transfer and the adequacy of the
pasteurization of the next inlet milk, and as a result, the mentioned milk contains high levels of
microbial contamination that will be hazardous to consumers. Therefore, the aim is to find a
suitable pasteurization method that does not have the above-mentioned disadvantages and also the
milk obtained from the pasteurization process will have a higher quality. Therefore, in this research,
the inductive electromagnetic flow heat was used for pasteurization of the milk. In this method, the
milk container acts as the second coil of the electromagnetic current (transformer) and allows direct
flow of electricity in the milk. In the preparatory steps of the project (stages 1 to 3), whose results
are not mentioned in this article, milk pasteurized was done by induction heating in an attempt to
modify, revise, and refine the usual classical process. In order to obtain the best conditions for milk
pasteurization by the induction method, the effect of four different factors were investigated,
namely three diameters of the test vessel (23, 17 and 12 cm), three electrical conductivities (350,
1000 and 1600 watts), three temperatures (72, 75 And 84 ° C), three storage periods at
pasteurization stage (15, 20 and 30 seconds) and three replications; Where 243 samples were
selected in a completely randomized factorial experiment design. And the tested samples were
categorized based on 1) the lowest percentage of residual microbial load, 2) the minimum time
spent for pasteurization, and (3) the least Energy consumption for pasteurization.

Material and methods: Three selected samples in the third stage of the previous project were
prepared using the standard method in this study with the correct mixing at a certain temperature
and used for the organoleptic test by the taste Group during the following steps. 1) Selection of 10
panelists. 2) Explaining the method and providing relevant questionnaires; 3) Checking and
assuring the qualification of the panelists for evaluation (no smoking, medication, etc.); 4)
explaining the evaluation method to the testers. Then, the physical and organoleptic characteristics
of the produced samples were determined by the panelist group using a grading method based on
the color, aroma, taste, texture, consistency and concentration of the samples.

Results and discussion: In the samples pasteurized using the induction pasteurization method with
1600 W power transmission intensity, 30 seconds holding time, temperature of 84 ° C and 23 cm
cross section of the container, desirable organoleptic and physical properties were obtained
compared to the other samples and the control (pasteurized under conventional conditions). So,
there was a significant difference between consistency, concentration, and aroma and customer
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satisfaction in two treatments at the level of 5% confidence and for the color attribute at 1% level
due to the high speed of heat transfer in milk.

Conclusion: The induction method of pasteurization is superior to the HTST method in favor of the

production of desirable organoleptic properties, and is a very good substitute for the classic method
of the factory under the same conditions.
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