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SUMMARY

. ).w;\-r

In this ‘research; the effects ‘of depectmi—
zation and clarlfrcatlen on sour cherry ‘juice
‘quality “were evalitatéd, ".Sorne quality “tests
‘wera done -on - sour ‘cherry juice’ produced by
‘ﬂltrat.on of raw’ ;uree depectmized juice and
-depectmlzed plus claritied juice. In the present
study, all the -expériments were’ perfonmed by
using the sour chernes ~hervested in 1990 and
1894, 4 e :

Some lossess 'ln chemaca! compOSItlcn' e‘r'
'seur cherny ;u:ce was observed through pro-
"gessing. nHowe\rer the llghtness tas’fe ~and
cllearness of the products were’ the ‘best . |n the
case of depectlmzed pius c[anfred Juice

7

Bu arastirmada, depektinizasyon ve. durult-
manin visne suyu Kkalitesing etkisi incelenmig-
tir. Sadece preslenmisg, depektinize edilinis ve

_depektinizasyon. -ile birlikte-durultulmus -visne

sular {zerinde bazi - kalite “kontro!: analizleri
yaptmistir. Bu aragtirma 1990 ve 1991 yiliarmn-
da. hasat ediien vignelerden elde: edilen. Srnek-
,lerle' yiriimiistir. ‘

lslemler sitasinda vusne suyunun ‘ldlmyasal'
’bllestmmde bazt kayiplar ortaya ‘gikhtstir. Bu-:

na. ragmen 151k geelrgenligl ‘tat’ ve berraklik
a¢ismdan en“ry[ urunun d'epektm:zasyfona ugna-
tilmig ve duruttu!mus visne »suyu oldugu vbehr
Ienmlstlr

INTRODUCT ION

1n the production of sour oherry junce. the .

imajor steps involve: washmg sorting, anash
‘tr‘eatment pressing, scresning, .depectimzatton.
clarification, filtration and. parsteunzation The

':mes which. degrade
'Impor'tance to * the “fruit juice productlon

qualtty of the fmai products m be]:eved 1o
depend on raw’ .rne.teriai qusahty gtorage’ con-
ditions and produrt:crn stages [Poll 1986): ¢

: Type of ‘the press used affect the yleld
and the composxt:on ‘of fruit juice: espemaliy
pectin that leaves the pulp and (passes to the

'jurce [EkS| 1988}

. Slnce sour cherry jUJCE is categcrized ‘m
clear fruit juices, destabllw:zamon of the col-
loidal partrclses such .as"cellulose, hemlcellu
lose, starch, ardban, protain, pp-!"'heﬁol me-
tdl jons and pectlc substances i3 necessary

: The pet:tIc substances Iocated prrrnanly

i the mlddle taméila Ibetween - the eeﬂs in
"hngher plant ‘tisstes, ate * comuplex polysacc-

handes The pect:c substances ‘ahd the enzy-
them ate ‘of ‘the major

dustry becauss of thelr""teffect on texture
During depectlmzatmn pectln rs hydrolyzed by

“tha act:on of *pectolyt:c enzymes and 80 the

viscosity of- tire Jilce decreases; It i§ necessary
for better clarification and f:ltratlon "Also’ as
the pectirr is a high molecular weight colloid
that acts as a protective colloid Gn suspending
the particles -in sour cherry juice, when it is
hydrolyzed - thése -particles are: released’ and
settle out of the juice-leaving the. supernatant

-'}ufce clear [Tressier and Joslyn 1971}

For clarlﬁcatmn ge[atm kleselsol berr-
tonite, cleys etc. may be added “This resu!ts
in’ settling ‘out of the fine jmce yhich makes
the t'i]tratton moté’ “effective. The reason ‘for
th:s precnpltetmg ‘action of these agents-is “the

‘oharge dufference between the collordal mate-
’rlals and ﬂocculants - ,:_\ .

The amcunt of geletm used rs very |mpor-
tent in the clarmcatlcn of seur cherry juice.
it shouldn't be used or should be used in low
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quantity since it may cause color ioss (Cemer-

oglu, 1982).

‘Color of the product is affected by -the

operations .in fruit juice pioduction line. Mash

heating before pressi‘ng yields more intensely .

red color. With diatomite filtration, anthocya-
nin plgments are adsorbed, decreasing the
-color of the . juice, No significant color loss is
.cbserved following a treatment with. pecto]ytrc
enzyme to clarlfy the juice (Tressler & Joslyn,
1971).

Eaeh stage in sour cherry juice pmduction
Ime affects the quality of the juice.. The. pur-
pose of this study was to observe the effects
of depectmizatlon and ciarrﬂcatlon on product

quallty

MATERIAL AND ME‘I’HODS .
MA‘I‘ER[AL e

. Sour cherries (Prunus ceraus, L.) from a

‘Iocai vanlety [Afryon] Iharvested in 1990 and
,_1991 were. used in the empenments The fabric
f!lter medllum which was ttghtly woven synt-
hetic cloth 'manufactured loca[ly and. used in
beet sugar productnon irldu.stry was employed
For filter aid dose, 0.005 g/c:m3 jUICe and for
.“preeoatmg 0.10 g/cm? fr[ter area, diatomaceous
earth with 20 ym average partlcle srze were
used [purchasied from Turklsh Sugar Factorles
Inc., Amhara] ' — ,

MEI' HODS s

' Sour cherry ]u-ioe productlon was done fin bhree

different ways . to observe the effects of the
previous units on product quality : Raw .juice,
depectinized juice, depectrmzed plus ciar‘lﬂed
Juice. :

. For. the productlon of raw julce sour. cher—
ries har\nested in 1990 had been . stored In
,polye'chylene bags at about ~—~18°C. For the
experlment ‘they were thawed by placing them
in a water bath at about 70°C, held at tem»
'perature for 5 minites and then cooled to
room temperature. After ‘cooling, pressing was
apphed manually After ‘that, filtratlon was
“done.

_ supply which was mtrogen .ges,
,which was 2.5 L stainless steel storage vegsel

In the case of depectm:zed and’ depecti-

-, mzed plus clarified juice. productions, . first

sour cherries were washed and sorted to re-
move the spoiled and damaged ‘fruits and
{eaves. Then, these were. elevated to: the frujt
mill that reduced them to a pulp suitable for

'juuce extraction; Next ‘mash was heated to

65-70°C in a tubular heater, After that, sour
cherry juice extraction was done for 20 minutes
by using hydraulic press (Bucher - -Guyer AG,
Switzerland). Then, the juice was screened to

-remove the coarse particles. After that, enzyme

treatment was done at about 50°C for:2 hours
by using - Pectinex 3XL (Rohm) which.is.a

-highly purified pectolytic enzyme preparation
‘containing mainly polygalacturonase, pectines-

terase; hemicellulase and wctintranselim_tnése.
After depectinization was completed, this juice
was stored 'in plastlc bottles in deep - freeze

at about — 18°C For the seoond ‘and third set
,of the expenments th:s stored ju ce was tha-
Wed nby placmg the bottle in the. rurrnmg cold

water vand shaking rt from time 1o time In
the case of depectmuzed juice, this thawed

Julce was. filtered d:rectly For. the production

of depectlnlzed plus clarlﬂ-ed Juwe,ton the

other hand, clarification was also done before

filtration, For clarification, gelatm{ kieselsol
and bemtonite were us:ed Fma!ly, frltration wWas

performed

o

When the sour oherries hamested ‘e 1991

were used, all the procedure was the same
'except de&p freieze storage R

" For alt the ‘three cases, fiitration proce-

. dure was the same. The experimental set up

was composed of three major parts: Pressure
. reservolr

and a standard. f:ltnation cell helder  (Spectra/

_Por Spectrum Medical Ind, NY), Storage ves-

selsel had been placed on top of a. magnetrc
stirrer to prevent settlirg, Filtration cell holder
was originally manufactured for. ultrafiltration
studies but instead’ of ultrafiltration membranes

- - filter fedla ‘was' employed for this study. Fit-
‘ration avea of the cell ‘holder was 302 em?.
-fExperiments wene | performed at 2100 under
{165 atm. gauge pressure, -
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- Some guality analysis, were..done on..sour

cherry juices produced. in three different ways

by using the sour cherries harvested. ir. 1990
and 1991 to . observe the effects. of. pnetreat—_

ment steps on produ;ct qua!n:y

Denslty measurements was done b'y uslng
pycnonﬂeﬁer Vlscosrty measufemnts were

done with Cannon - Fenske caplllary viscome-‘

ter (Schott and Gen Mainz Gehmany] Total
titratable acidity was determuned by tih'atmg
with 0.1 N NaOH to a pH end point of 8.1 The
results were expressed as'g “matic acid/L Jutce
(Poh, 1986; Pilando et al., 1985), pH was
measured wath a pH meter (Cormng Mode[ 10
Eng!and} ‘

Soluble solids welﬁe‘}defé}ﬁinég with a
refractometer - (Tajiri-" Ind;
Alcohol - ingoluble - solids,- ascorbic ' acid, “ash

and protein detarminations were dofie accor-

ding to the A.0.A.C. methods. Mineral content

of sour cherry. juice:was alsodetermined by’

using atomic absomption - spectrofotometer
(Vawrlan Techiron AA 175] Formal number
was detemtned 'by usmg IFJU metfhod

Invert sugar content w'a‘s‘ _(:jet'emi-ned by
using Lane and Eynon method (AOAC,.1975).
In addition, alcohol test was done to evaluate
the presence of rpec’nm in the product (Eksn
1988). :

For color ,‘gmjtlysis, UV Spectrophotométer
(Shimadzu, UV -2100//2100 S; Japan)  was - -
used. The absorption maxima was at 515.6 nm -

for sour cherry juice in aqueous medium. The
following measurements were made as des-
cribed Fuleki & Francis . (1968);

(1979); Pol (1986); Pilando et al. -(1985);

Rommel et al. (1990); Somers & Evans (1977} ..
and Wrolstad (1976): total monomeric anathoc-. .
yanin. pigment -by both pH differential and 3
single pH methods (as mg cyanidin - 3 - gluco:, ‘

gide/L juice which is the rmajor anthocyanin
found in sour cherry juice,.

_ tennlnatlon/total anthocyanln by pH differential

-Co.:Lwd., Jepan).-

Markakis,

using extinction
coefflcxent € = 29600); anthocyanm degrada-. -
tion irdex [Toﬁal anthocyanin by smgle pH de~_

" method); color density and polymetic. color

(((Abs . ,+ Abs ) —2 (Abs
420 515.6 700

before and after hisulfite b[eaohmg raspectr-
va!ry, Abs 700 “value was the correction factor
for turbidity since at this wavelength absor-

bance approaches to zero as- turbidity -decre-. -
ases and DF is the diution factor: percentage.
polymeric color- ({polymeric color/color den-
sity) *100); browning (absorbance at- 420 nm
after bisulfite bleaching); turbidity ' (ebsor-
hance at 700 nm by assuming zero absorbance.
is obtained for zero turbidity at this wave-
length) and Hunter L, a and b color analysis.
All the analysis.were done in duplicate and.
average velues were taken.: o

-)) DR)

RESULTS AND DISCUSSION

Changes in chamlcal com'posxﬂon of sour
cherry juice through’ processmg are’ llsted in
Table 1 for ali the three cases In two diffenent

harvesting times. The values reported are
means of dupl-:cate analys-is

No sngmﬁcant change in densn;y was ob-
served (Fig. 1). Raw juice contained the hig-

" hest amount of soluble solids (Fig.2). Depec-.

tinization cauned some decrease in viscosity
due ‘to the hydrolyzatior of pectin, Glarlflcatton.
on the other hand, did. not give any additionat
effect to the viscosity (Fig. 3). Change in pH
was not significant (Fig. 4). Decrease in total

_ titratable acidity due to wsage of alkaline ma-

terjal in clarification and invert sugar are
shown in Figures § & 6. '

In addition, protective  action of pectin
for suspending particles were removed as a
result of depectinization. Clarification also re-
sulted in settling of colloidal partlclies So al-
cohol insoluble solids content of ‘juice decre

“ased through depectmlzamon and clanficat:on

(Fig. 7).

Decnease in prote*m content and formol
number which is related with . the flﬂee amino
acid content are shown in Figtires 8 & 9. Pro-
tein and peptldes form: .complexes with iheavy
metal ions. During depectinization and clarifi-

" cation metal ions sediment together with pep-
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t:des “afid proteins, Decrease #n ash-content’ of
sour cherry ]u’ice during prccessmg is shown’
content of

In. Flgure 10,. Change m mmera!
product through pmceselng Is gwen in. 'l-'abhe 2.
Decreasg in.copper, zinc, manganase and iron

are shown togethet in Figure 11. Ascorbic-acid-
© content is'Iower dn depectinized’ and ‘depecti-’
nized plus" clarified juicés. This 'may ‘be due-
to: r"théi-r-"storége aftef” Hepeéctinization singe

thé" surface -area Wwhich is in ‘contact with

oxygen is larger s coripared: to. the “storege:
of sour cherties directly i the case ‘6f "raw’

juice production. -For ‘clarification, -juicé is
waited for overnight after thawing. This caiise

additional -decrease: in a8torbic” acid- content:
(Fig. 12). Alcohol test confirmed the presence’

of pectin in the case of raw juice anH hydroly~
zation of p»ectm ccmpletely i “thecdse of de-
pectinized plus clarifled juice, The resuIts of
color analys;s cf 'sour cherry jume Weve sum—
marlzed in Table 3

-

- Tctal monomerlc anthccyanm was the h:g—j
hest in the case of raw juice and decreased

through processing (Fig. 13). Decrease kv pH
die' to ‘galacturonic-

monomeric ‘anthocyanin -~ content” ‘was ‘quite

Pt
EaE

' TABLE 1.
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acid production during:
depectinization may be the reason ‘for anthoe:
yanin loss. Evér in the case’ of raw juice, total

lower s coritpared: to the values mentioned in

literature whlch 18" in"the range -6f 500 % 700
gL (Poli, 1986], This 'may be due 10 the
variety, degree of tipeness ‘afd anthdcyanin’
loss ‘during’ frozen ‘storage” of raw matefial or
due to the adsorptionr of anthocyanin pigments’

" during diatomite filtration.

Browmng wh|ch ]s nproportiona! w:th ant—.
hocyan:n degradation decreased [Flg 14] The._
results of color densxty and polymenc color:
were gn.ren in. th 15.& 16 Cclor dens:ty is
proportlonaf with anthucyamn anthocyamn_
degradataon and browmng

t:on and clarlfacatlon was cbserved as expected
due to the removal of pectm and other collo-
ldal pamcles [Flg 17}

. Raw Juice was the' darkeet one.in- all the.
three,sampltes in both 1990 and 1981 as sh_own.
by the lowest «L» :value. -and- highest  coler

" density  [Fig..18).. Lxghtness, redness and yel-

lowness indices.#f Hunter: measurements inc-:
reased- through processing.-. :

The results obtamfed from tha soun' cher-'
ries harvested n 1990 and 1991 was not com-
pared since storaqe time, - maturity, variety
were’ ot the same but ‘in “both year's ‘produc-
tlon s:m:far tnends were obeerved o

- Sour Cherry Julce 'cmmositicn

. 1980 o reeq N
| | RJ* Dy~ DCGJ R Dy DOJ .
Density (g/ml) T B 1 110 199 " 1.09 10? 1'07'_
Soluble solids (%Bx) Letg o o212 1787 184 1807 148
Viscosity (g/em.s) . . .. 0020 0018 0108 " 0408 0105 0015
Titratable acldl’ﬂy‘ [% mahc acnd] ' 0._82' " 079" oe8 . os82° 075 0 73
pH ‘(20°C) | " : "'325 320 320 ° 330 320 820
Reducing Sugar [mg/mL] 847 767 6827 6827 646 614
Alcohol Insoluble Solids (%) ~  0.200 0.150 ~ 0.083  0215° *0‘1'57' -0084
_‘.Ascorbnc acid (mg/100. mL) ;'154 160 158 136 1357 132
Formgbnumber. . 4. 10 7 v 2 0 8
CPratein (%) . . ""‘0.675_ o 0487 0219 °  0549° - 0.392"-"' 0.197
CAsh (%) oo T o

081 060 ' 053

052 051 .
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TABLE 2. Mineral Content of Sour Cherry Julcs

1 990 :

1991

FRMN

H.I Y

) L

DCI* RY

DI

Doy

Mireral (mgiie)

Potassi}tﬁn: ,:.'('K.]
Sodium {Na)' "
Calcium (Ca] g

Phosbhoro'us i) e

Iron (Fe)
Copper [Cu)
Zinc (Zn}

Manganas_é; {Mn)

3

216
127
0.800
0.15
0.210

0;_?_:"21 o

3000,

P

ars
Y ,
oy

112
0.700
0412

0.170

. 0,305

) 3075 :

o

197

104 7
0.550
0.1
0.140

0.209 .

2925

12
164
128
0.871
0.171
0.320

B

0.278 .

3125
100

148 -

589 °
0.834
0.149
0.291
0.257

© 280

92 :

138

82
0.785
0.147
0.282

9.2

" Tablo 3. (._‘.ﬁllt_)r';;_»a\.nalys'ls_bf Sour Gherry Juice -

1990 )

Rl -

DG

1991

Ry

DJ

Dy

Degradation Index = "%

Color Density
Polymeric Color
Polyn‘ﬁahric Color (%)
Browting i :
Hunter L
Hunter a.
Hunter b

Hunter a/b . B

Tot. mon. anth, {mg/mL) - -

962
4.16
43.24

266

8.237

23.804 .
5892 -
a0a0

0.023
-y

147

- 145
6.60
2.60

39.39
. 'i".?QI '

9338
27904

6633

© 4086
po22

- 110

5.14
1.98
38.52

130

13.405
36.398

. 9473

.3.842

0013

295

1.17
12.2
4.12
19.43
2.80
9.405

6.905
4.025
0.021

378

27795

1.14
12.64
1.22
9.65
090
14337
37.069°
10.091
3673

. 0021

202

1.11
12.68
1 .08'
8.52

078

15556

40.467

10.953

3.694
0.007

* RT : Raw Julce . ; DJ i Depectinized Juice DCJ : Depectinized & Claritled Juice

254 :
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