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ORANGE JUICE PASTEURIZATION USING OZONE

FELYCEA Bl SOETAREDIY NANT INDRASWATL ARTIK ELERA ANCGRAWITAY A& aml
CSEY MARIISY A STOUFRON

Chemical Enpingering Depariment, Facplte of Engimgering,
Worlva Mandaie Cotholic Dnireesivy, Kaludan 37 Suvapoap 60714
602 37 380 304 oxp JOE felvelae @ pelien oo

Thewhiestive of his research 1= e stody the ellects of caomation an the quadity of Pacitan sweel vrangs snc to sady the
cffects of the stoeage condition e the quality of the ozonated Pacitan sweet orange juice. The qualiiv of the mw orange
jl!i-l"?. and nFoRater arangs e was sualyTed, such as total mCrROrEAnIE cortent, ascorkae acid Jviianon ) conlent,
total acidity, toral soleble solid, pH, and color, The result of these expariments showeo that ozoration (.20 a/L) has been
useful to reduce the number of microorganisnt from 1.7« 102 Ul oo 84 CELmD, which is fulfill the Indoncsian
stndand reguirement. Qzane gasteucrdaion affecred the arange juice quality such as vilamin C contend, (ot seidity; pB

and color, bur not wial soluble solid.

Reywords: Ozone, orange juies, pastcurization.

1. Introduction

Orange is vich m vitamics, fiber, and minerals that ar:
important to humans, Vieamie € content in orange arc
usefl g5 antioxidenes in the body, which can belp
prevenl cell dumage caused by activaty o [ree radicsl
mirleculz. In general, t0 produce orsnge juice m
incusirial seale necded speois] tresiment o extend it
shell-itfe [1-3]. Generel restment 15 pasteurization. that
can Inzetivated microorganisms that can daimage the
juice gudhity and inactivated the enzyme polyphencl
oxidase (PP which can eatalyred hrowning Teaciion
o orange julce [4]-

Ozone in low concentration 1s very cffective as
disinfectant and docs mot leave toxle residucs In the
products [5, 6] since czone is reacred with pollatant,
bacierin, virws, spore, lfuoges, Hee, and moss and
destroy 1. Ozone even can eliminaiz pesticide, formalir,
wrovwth hormone, preservalives, and colommg that wseid
in veererables, frodn livestocl: and seafood. Afver the
rezetion done. th: ozone forming back o oxygen (O2)
L4, 7). Therefore in this research, ozone is used m
mimmdze damaged 1 orenge juice guality due 1o
hgating and o decicase the use of hazardous chemicals
i foocds,

The objectives ol this research s lirstly 1o

investigate  the telatiorn of oromation  Gme  and

concentration and its effect on the ozonated orange juics

guality (otal microbe conlent. vitumin (. tots] acidity,
pH. color and total soluble salid).

2. Methodology

Paciun orange was washad, pesled and pot irintn jnice
eatticlor (Paupsonic MI-68MD o ke omnge juice.
The omangs juice then filtered to reduce pulp. Orange
juice (10 ml) then pasieurized vsing orone (DHX-IX,
Tian Jing Visheng, Bicengineering) in various lme (1-
30 minute) There was oaly time seiting on the ozonator
uszd in this experiment, therefore the relaton of
ceonation (pme and concentrulion were detzrminad by
lodometne tiration, 1he qualities of ozonated orangs
juice were measured such as lolal mierobe content
(Standard Plarz Count method) [8]. ascorbic acid
eontent (indimetric method) (67, toral acidmy {ntmmetee
method) [2, 9, 10], pllusice pH meter (Meitler Toledu],
Lol soluble solid wing refractometer {Atagoe) and color
(spectrophotomelry al 420 nm).

3. Resuli and Discussion

Crrome is very effective disinfectant [8, 9], therelore
iL Es immporie @ determnioe Lthe opliman coneentration
for efficient pastenrization, Since there was only time
serting on the vsed ozonalor, ceone concentratdon were
determined wsing iodometnie Girstion. Figare | showed
that ozonation time wias linear to ozone concentration.
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Figure  Ralarion af nronaton Ume and saone SOngenisanon,

The cficctiveness of ozone @ disinfeciane is
showed in Fizure 2 that | mirae (02 gl catoulion
time was ahle m redoce the amount of microbe from
[ Tx 104 CPUADL 1o 84 CFLUIml The longer ozonation
firme resuited on Tower Wlal microbe content: howevet
the niceots coptent veduction was ol &8s sigmficant as
| minute oFonation Lme.
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(Dzone is able to hreak the envelope of micrabe cell
that vause leskage of cell content. Another mechanizm
of micrabe QZODE 18
inactivation, Ozone inidate engyme inactivation in
microbe that result on cell membrans distopted T11, 12],

Oronation tme velated  to
comeentration affected the orange juice quality, such as
ascorbic acid content (Figure 3} The degradation of
vitapnn C m orange julce was measured based on

deactivation by LIV

which QAT

ascorbic condent in this trials. Ascorbic aeid content 1n
vzomdied  orange juice decreased lieaddy  with the
granafion  time, which  means DZOne
concentiativn caused higher vitamin © degradation,
Ascorbic acid is unstable and oxidized whep it s
exposcd to air. The result of ascorbic aeid oxidalion is
dehydroascorbic acid and at the end it becomwe lurlural

higher

LA
th

4, 13-16). The longer oronation tme, the higher
vxyeen coatent since one of the feaction result of ozonc
anc microbe i3 oxygen, This condition accelerates the
padation of ascorbic acid therelore for 1 roinure
pzonulicn lime, the ascorbic acid reduced 1.79% and for
30 minutes osopstion time, the ascorbie sad reduced
in, 735
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Fizme 3. Ascorhic aoid reduwckon alter Gevamtinn,

The trend of total dgeid reductisa is sinilar o
axcorhie acid redection (Fipore &) Total wcidity is
mnopnt of the toral organic weids that tvatahle with
NaOH solution. Tothl acidity expressed as ciiric aeid
beécanse it 15 the lurgest organic ocld in orange juice,
beside malic acid, tarlaric acid, benzele acid, ascorbic
acid and succinic acid [17]. Citrie acid is participating
in (he reeclion of brown pigment Tormation and Ut is
cutalysed oxidation of ascorbic seid, which s part of
ol acidity.
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Degrudation of escorbic acid and other organic acid
caused oronated orange juice pH increase from 6.0 for
fresh orznge juice to 6.8for 30 wdnmes czonated orange
juice,
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Orone pastewricallon was aflfecling orange juice
color, The color of orange juice was ticasured based om
the shsorbance of spectrophotometer o wavelensth of
420 pm. Lhe wmital absorbzonce of orange juice color
wrg 0250 and il Imeredsed after | minute azonation

nzonated orange jaice incrcise Hneatly which mean the
color of ozopared was dwker us increasing  oeone
cancentration by lomger ozonation time. This s becanse
of brewmning reaction. Buowniog tesctivn that veeirred
in the ozone pasteurization were enevmatic and non-
enzymulic brownimg 3, [5] The enrymatic brovwning
rengtion 15 occurred beciuse thers was polvphenol
gizyvime thal catalyzed phenolic compound axidation
and  the cansed Dy
ascarbic acid oxidation.

IEOT-CTLE Y T H |'!!'IZ‘.“.'|.'1‘.I'I'!e-_'_r Wie

LB iz 85 a5 3

Cuamation Time (minues)

Figure 5, Oronated prengs fuice color messused By speciruphotometer,

Tolal soluble xolid o orange juice durine ozoae
pasteurization was stable on 8 3% B, 1'&13- largest
£ rotal soluble solid i carbohydrate [2, 187,
which was not affected by ozon: 10 room temperatare,

Sonkeni

4. Conclusion

The result of these eaperiments showed thar ozonation
(.20 2/ has besn usetal o reduce the number of
microorganism from L7 x 104 CFUYmil o 84 CFLYml,
which is fulfill
Ozone pasteurizaion alfecied the onimge juice qualiry
such as vitamin C conteat, total acidity, pH @#d colal,
but ot total soloble solid,

the Indonesian siumdard regquivement.

Acknowledgement

The wathors would like tw acknowledpe the financial
support of T- MHERE Widya Mandaia Catholic
Umiversity Sarabayn (TRRETY Foan No 4780-IND & IDA
Livar Moy 4077-INE3,

Befercnce

=

]

10,

Ashurst PR, The Chemistey and Technnlogy of
Safr Ihinks and Fralt Juice. 1998, Kingstope:
shelfield Academic Press. 77,88

Canumir, JA. and JIE. Celis, Pastewrisaiion of
Apple Twiee By Tivivg Micemwvaves. 2002, 35 p.
Jak-Aur,

Faernworth, ER., M. Lagace. wnd B. Coutore.
Thermal processing. storage Condition, and  the
couposition wnd physieal properties of oronge
fuice, Food Research International, 2001, 34: p. 25-
3.

Lewis, M. and N, Heppel, Comrineons Theonal
Frogessing cof Foed. 2000, Maryland:
Publisher, Ine. 219-222,

seydim, 7RG, AK Greene, and AL Seydim,
Use of pzomne in the food Indesiry, Lebensm.-Wiss.
u-l'echnology, 2004, 37; p. 453460

G, PIL AL Greans.
Efficacy of vzise to reduce bactevial popalations in
Fond

Aspen

Sevdim, Bewvar, wnl

the  prexence  of  feod  compensgn,
Microbiology, 2004, 20 p 475479

Akbas, MY, snd M Ozdemir, Applicarion of
gavenns  atotie  to contrel  populatisng of
Fscliericldg coli. Bocilliy cevens and Bacillns

cereus xpores fnodried oy, Food Microbiology.
2107,

Hadioetomo, RS, Mikrobiologm  Dasar
Praktok: Tekail elain Privsedur
Leesoreteorinem. 1993, Fakarta; P Granedia.
Esteve, WL, A Frigola, and C. Bodrigoe, Effecr

of storgge period ander vprialle conditfons on

feifain
Dhsar

the clemical and plivaieal compesition and colour

af  Spanisl relrigerated  crange Frnd

and Chemical Toxicology, 2005, 43 p 1413-

T4,

Horwite, W, Officiol Metods of Analyiis eof AQAC
ed, Vol 20 2000, Marvland:

ALAL mteTnaiionai,

frifee.

dnternanonad. 17

- EPA Gridance Manuels Allernniive DXxintectants

e Chyidonis, in Crene. 1999, 118, BErvironmental
Prowection Asency: Washington, [,
*azeual, A L Llercg, and AL Canut. Lise of ozone

ive fowd Sochusteles for reducing the environnental

fppcred of clecmstng oand  Jdisifeciion  aciivities.
Trends in Food Science and Technology, 2007, 18
P S28-535,




[3. Gevexe. D.J., C. Brunkhorst. and X. Fan. Radie

freduency electic fieldy piavessing af  aromge

gz, Inmowvatve  Food  Soience & Emergimg
l'echnoiogies, 20007, Article Ir Press.

14, Kumellmer and Volter, Aseardic Aeid. 2001 Kirs-
Othmer Eacyelopedia of Chemical Technology,

5. Mansp, MO ar al, MWaedelling

Hievmal degpaedative and Booavring i Grange fuice

ascarhic  aoid

aneler gerobic condifions, Internationad Joumel of
Food Scicnes and Technology, 2001, 56 p. 303-312.

Nermn, G B, Chakib,

507

and  SM.
ascorbic

Rogacheve,
fermizl i,
Clarbohyiruls Reseurch, 1998, 305; p 1-15.
Karadermz, F.. Main arganic asid disteihitisn of
auilentie citras fuice tn Twrker. Turk ] Apgric, 2004,
28: p. 267-271.

Mshuarst, TR Praduwetion aid Packagiog of Non

]

En'ﬂ'f.'(.i'?."!ll'."r’.? §iriaom (.l;‘l

Cachonated Feodt Juices aned Feady fleveripes,
second  edition  ed. 194y, Aspen
publishorsiing 58 — 61,

Marylund:




	Image (24).pdf
	Image (25).pdf
	Image (26).pdf
	Image (27).pdf
	Image (28).pdf
	Image (29).pdf
	Image (30).pdf
	Image (31).pdf
	Image (32).pdf
	Image (33).pdf

