z"-.l turnitin‘. Page 1 of 24 - Cover Page Submission ID  trn:oid:::28973:126879517

III.B.1.c. 2008 Co author_Proceeding intl conf pasteurization 1
Aug 2008_repository (1).pdf

¥ Unika Soegijapranata‘l

Document Details

Submission ID

trn:oid:::28973:126879517 21 Pages

Submission Date 63 Words

Jan 26, 2026, 8:18 AM GMT+7
399 Characters

Download Date

Jan 26, 2026, 8:28 AM GMT+7

File Name

II1.B.1.c. 2008 Co author_Proceeding intl conf pasteurization 1 Aug 2008_repository (1).pdf

File Size

3.4 MB

Z'l-.l turnitin' Page 1 of 24- Cover Page Submission ID  trn:oid:::28973:126879517



zﬂ turnitin Page 2 of 24 - Integrity Overview

0% Overall Similarity

Submission ID trn:oid:::28973:126879517

The combined total of all matches, including overlapping sources, for each database.

Exclusions

» 17 Excluded Sources

Match Groups

. 0 Not Cited or Q

Matches with neither in-text citation nor quotation marks

uoted 0%

%9 0 Missing Quotations 0%

Matches that are still very similar to source material

“@

0 Cited and Quo

Matches with in-text citation present, but no quotation marks

Integrity Flags

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

ted 0%

0 Integrity Flags for Review

7 turnitin

Page 2 of 24 - Integrity Overview

Top Sources

0%
0%
0%

@ Internet sources
RE Publications

2 Submitted works (Student Papers)

Our system's algorithms look deeply at a document for any inconsistencies that
would set it apart from a normal submission. If we notice something strange, we flag
it for you to review.

A Flag is not necessarily an indicator of a problem. However, we'd recommend you
focus your attention there for further review.

Submission ID  trn:oid:::28973:126879517



zrlj turnitin Page 3 of 24 - Integrity Overview

Match Groups

. 0 Not Cited or Quoted 0%

Matches with neither in-text citation nor quotation marks

. 0 Missing Quotations 0%

Matches that are still very similar to source material

“

7 turnitin

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Page 3 of 24 - Integrity Overview

Top Sources

0%
0%
0%

@ Internet sources
RE Publications

2 Submitted works (Student Papers)

Submission ID trn:oid:::28973:126879517

Submission ID  trn:oid:::28973:126879517



Submission ID trn:oid:::28973:126879517

INTERNATIONAL CONFE THEATRE ROOM,
FOOD SCIENCE AND TEBFIII[HNIIGIE]% 3 HOMAS AQUINAS BUILDING,

SOEGIJAPRANATA

CATHOLIC UNIVERSITY,
I.I,ENEE (" SEMARANG, INDONESIA
IINI\IEHSAl on:
Y ﬂ“ﬂ THURSDAY AND FRIDAY,
s AFETY BE GIME 31 JULY AND 1 AUGUST 2008

-

# -

PROCEEDING

' BOOK
ISBN : 978-979-1268-36-3

.! njle rv}\s |\r [sl/'x 1}0,_[_ | K JI. Pawiyatan Luhur IV/1 Bendan Duwur Semarang 50234
Telp. 024-8441555 (hunting) Fax, 024-B445265, 8415429

SO EG]]AP RANATA e-mail : unika@unika.ac.id  http  Awww.unika.ac,\d
i zl'__l turn|t|n Page 4 of 24 - Integrity Submission

Scanned by CamScanner



z'l_.l turnitin Page s of 24 - Integrity Submission Submission ID _ trn:0id::28973:126879517

PIENFACE

_ Ffood quality and gnfity Is nowadays not just the main concern in every stage of
{ood chain, bul 14 Tikely w new stage In food eulture, Food scientist, food technologists,
(od Industry, as well s business communities and the governmental bodies are challenged
NOL Just 1o care of, bt 1o guard the new era of man-kind culture on food. For this the
healty of Agrlenliurl Technology, Soegijopranata Catholic University invites food
communitles nll over the world to share their ideas, research findings as well as opinions in
ll.m Intermational Conference on Food Science and Technology, to welcome “The
Challenge of Universal Food Quality and Safety Regime”,

Fhe conference miccessfully gathering about 100 papers, presented by more than 7
countries In two days, This proceeding brings together these papers, organized in two
presentation schemes

A. Oral, covering of 6 topics ;

I Food Supply Chain Deversity
2, Food Processing and Ingineering
3. Food Microbiology and Biotechnology
4. Food Marketing and Quality Management
3, Nutritional and Functional Food
0, Food Safety and Quality
1, Poster, followed by 34 papers

In order to response the newest trend on food quality and safety regime, the conference
also organized 6 plenary presentation focusing on “The Challenge of Universal Food
Quality and Safety Regime”. The organizing committee is grateful to all honorable
spenkers, participants and sponsors, for joining this gathering and for their valuable
contribution on the conference.

Semarang, August 2008

Pditors

Sumardi

Angelika Riyandari
Ch.Retnaningsih
Budi Widianarko
Kristina Ananigsih
Lindayani

Probo Y. Nugrahedi

International Conference on Food Science and Technology
“I'ie Challenge of Universal Food Quality and Safety Regime”
Department of Food Technology, Socgijapranata Catholic Universily, July 31 and August 1, 2008
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National Agency for Drug and Food Control Republic of Indonesia

Food Packaging Waste in Indonesia: Is Extended Producer Responsibility
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Prof. Dr. Ir. Budi Widianarko, MSe. PS —02

Department of Food Technology, Soegijapranata Catholic University
(UNIKA) Semarang, Indonesia
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Prof. Nico van Straalen PS-03
Vrije Universiteit Amsterdam

Advancement in Flavour Technology as a Response to Wellness Trends
Ed Alejandrino

VP Flavor Regional Sales Asia Pasific / President Director
PT Firmenich Indonesia
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Food for Medicine : Exploration Beyond Quality and Safety
Prof. Dr. Muhamad Bin Zakaria

Division of Biohealth Sciences, Institute of Biological Sciences, F. aculty
of Science, University of Malaya, Kuala Lumpur, Malaysia

PS - 05

Indonesian Traditional Nutraceuticals : Perspective from the “Jamu”
Producer

Dewita Agus PS - 06

PT. Mustika Ratu, Thk. : Manufacturer of Jamu And Traditional
Cosmetic
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R
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International Conference on Food Science and Technololgy
“The Challenge of Universal Food Quality and Safl'cly Regime”
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Veronica Ima P, Amelia Jovita, Probo Y. Nugrahedi, Kristina
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International Conference on Food Science and Technology
“The Challenge of Universal Food Quality and Safety Regime”
Department of Food Technology, Soegijapranata Catholic University, July 31 and August 1, 2008
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| )unknm
- e —
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FPE - 16

PHYSICO
MIC CHEMICAL PROPERTIES AND
(Psidium gy “}3131?1‘ LOAD OF PINK GUAVA JUICE

Yava L.) DURING PASTEURIZATION PROCESS

Veroni 1
nica Ima P9, Amelia Jovita ?), Probo Y. Nugrahedi ? and

V. Kristina Ananingsih ?

1)
Food Department of Th

9 eresiana Vocational of School Chemical Industry

0od Technology Deparment Soegijapranata Catholic University

ABSTRACT

Eg:;uglégvgr(ﬁs’d'“m guajava L.) is one of the tropical fruits which most of its part can be
scid. and processed, for example as a fruit juice. This juice is added with water, sugar, citric

y Al St_abllizer such as CMC (Carboxy Methyl Cellulose). A part of the method of fruit juice
processing is pasteurization, which has a main purpose to decrease microorganisms load but can
Changc_lhe physicochemical properties of the product. This research investigated the effect of
pa_steur.lzation temperatures both at 65°C and 77°C on physicochemical characteristics and
microbial load of pink guava juice. Total Plate Count (TPC) of bacteria, mold, yeast, and
Ph}f Si.cochemical properties, the viscosity, color intensity, TSS (Zotal Soluble Solid), antioxidant
activity, vitamin C, and pH were evaluated. Both pasteurization at 65°C and 77°C were sufficient to
reduce microorganisms level below the permitted limit of SNI after 18 minutes of heating. Result
also showed that based on lethal rate and F value calculation, reducing the amount of
microorganisms as many as 5 D’s like Salmonella, Escherichia coli, Listeria monocytogenes, and
Allicyclobacillus was possible. Furthermore, the viscosity, TSS (Total Soluble Solid), and color
intensity were increase while antioxidant activity and vitamin C were decrease. Level of pH was
not affected during pasteurization.

Keywords: Pasteurization, Guava Fruit, Juice, Physicochemical Characteristics, Microorganisms

INTRODUCTION

Guava (Psidium Guajava L.) is one of the popular tropical fruit, which is commonly
consumed either as a fresh fruit or processed ones, such as juice, concentrate, and jam. Foster &
Vasavada ( 2003) reported, that there are a lot of juices types in the market, that are juice ( 100%
fresh fruit juice), combined juice (combination from some juice), juice beverage (non 100% fruit
juice) and beverage with fruit flavor. One of the juice making steps is pasteurization. Pasteurization
is able to maintain microbiological quality of food materials, with enzyme become inactive and
destructs microorganism (Fellows, 1998).

The objectives of this study are to evaluated physicochemical characteristics of pink guava
juice pasteurization process and to cvaluate heat sufficiency of pasteurization at two different
temperatures (65°C and 77°C) regarding microbial load. This also to evaluate heat sufficiency of

steurization to lethal microorganism characteristics of pink guava juice with the calculation of

lethal rate and (F value).
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MATERIAL AND METHODS

Pink guava fruits
and sugp . . ;
/ selected. Other materials like cisl:wr were obtained from local market. Matured ripe guava fruit

local chemical . ic acid, and CMC (carboxy methyl cellulose) were obtained from
WB/ob 14 watciil?z:;? Eglj]p;] tents which were used in this rescarch, for example are Memmert
spectophotometry, oclave, heater Laminar Air Flow (LAF), and UV Mini 1240 Shimadzu

Pink Guava Juice Formulation

— TShan}plc::s were prepared according to Zainal et al. (2000). Firstly fruits were washed using
o . The fruit wer? then blanched in a steam blancher until the temperature reached 100°C and
were held at this temperature for 3 minutes. The blanched fruit were crushed with a blender

iz‘i‘[‘ii’wed by a filtration. Juice was added with 0.1% of CMC (ml/juice), 10.4% sugar, 0.15% citric

Pasteurization was conducted at two temperatures 65°C and 77°C and two phases that were
pre —pasteurization and pasteurization. Time of pre-pasteurization at 77°C could be reached for
31.72 minute and each sample as taken every 6.344 minute. While at temperature of pre-
pasteurization 65°C was 33.67 minutes and cach sample was taken every 6.734 minute.
Pasteurization process were done 30 minutes.

Evaluation of Viscosity, Color Intensity, Total Soluble Solid (TSS), and pH

Viscosity was determined using viscotester with 1st rotor (used for material of 3-150 dPas).
Color intensity was determined using spectophotometry with an absorbance at 400 nm. Total
soluble solid (TSS) was evaluated using hand Refractometer Atago N-1. pH was measuring using
Denver Instrument pH-meter.

Evaluation of Antioxidant Activity and Vitamin C

Antioxidant activity was measured using method that involved the use of the frec radical
2.2-diphenyl-1-picrylhydrazyl (DPPH), where antioxidants were allowed to react with stable
radical in methanol solution. Guava juice (0.5 gr) were extracted with methanol (5 ml) for 2 hours.
The extract (0,1 ml) was reacted with 3.9 ml of 1,1Diphenyl-2-Pircylhydrazyl (DPPH) solution
(2.4 mg of DPPH in 100 ml of methanol). Measuring absorbance was done at 515 nm using UV
Mini 1240 Shimadzu spectophotometry.

Antioxidant Activity was calculated as % discoloration by formula bellow:
(1= [A 30 mines / Arc mimies DX¥100 (Beta et al., 2005).
Meanwhile, vitamin C was determined by a iodimetry method with a formula below:
mg ascorbic acid (in 100 ml sample) = titration volume* 0,88 *10 (dilution factor) (Sudarmadji er
al., 1989).

Microbiological Analysis

Microbiological analysis include of total plate count of bacteria, mold, and yeast during
pre-pasteurization until pasteurization. Evaluation process represented determination of F value
when certain process or process time is required for the F of certain value. F value can be
calculated by equation:

F=Al ZL at interval time of 1 minute Af=I1
i
A t = interval time (minute)

L = lethal rate (minute)
(Holdsworth, 1997)
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Data Analysis
All data were subjected to analy

(Statistical Package for Social Science

significant difference (p>0,05).

sis of variance (one way ANOVA) procedure using SPSS
for windows) 11.5 version. Means were compared at the 95%

RESULT AND DISCUSSION

T_hei effect of pasteurization temperature of 65°C and 77°C to the physicochemical
characteristics and microbial load of fruit juice are shown in tables and figures below.

Viscosity

—+ temperature of 650C
R T T L B R S i e s A te_r_n_mﬂ@_ﬂtﬂﬂc__

-
-——
|L—/‘ s - )_.__o——v—’-‘—'d_/

8 7=

Viscosity (dPas)

o ¥ : - - :
o 10 20 30 40 50 60 70

time (minute) J
Figure 1. Viscosity of Juice Pasteurised at 65°C and 77°C

The viscosity of pink guava juice increased with increasing temperature both at 65°C and

77°C of pasteurization. The possibly due to evaporation process. evaporation is transfer process
some of water of food materials to liquid because bubbling point (Fellow,2000).

Total Soluble Solid (TSS)

—s— temperature of 650C
—=— temperature of 770C

0 10 20 30 40 50 60 70
time (minute)
Figure 2. Total Soluble Solid of Juice Pasteurised at 65°C and 77°C

TSS (Total Soluble Solid) increased during pasteurization because of dissolved
concentrate. According to Les (1998), the components of concentrate which are not the dissolved
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increase content of dissolved

Color Intensity

0

0 10 60 70

20 ,. 30 4 50
time (mlnuqtes)

"_+_ temperature of 650C
| —s— temperature of 770C

Figure 3. Colour Intensity of Juice Pasteurised 65°C & 77°C

Color intensity increased along with increasing temperature because of non enzymatic

browning.
Antioxidant of 650C and 770C
I T [~ Temperaturof650C_
§ | _—T-:_Temperqh.l_'q of 770C
£ |
£ 5
= :_
E |
s :
E 1
& >
c i
% |
] :
.4
2 0 ’ tir?'lne {I‘I‘III"IHPB) &0 &0 L

Figure 4. Antioxidant Activity of Jiuced Pasteurised of at 65°C and 77°C

Antioxidant activity decreased along with increasing temperature both at 65°C and 77°C.

od that materials component if condition at high temperature

Pokorny et.al, ( 2001) reported fo

during heating p
often times lesse

rocess cause most the component will change from activity of antioxidant and
n ability. Antioxidant activity depends on many factors such as the lipid

composition, antioxidant concentration, temperature, oxygen pressure, and the presence of other
antioxidant and many common food component, €.g protein and water,
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16 ,
'\ —tp— Tempenﬁu‘a of 650C
e LS, = Temperature of 770C
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Figure 5. Vitamin ¢ of Juice Pasteurised 6SC R ITC

bt !}‘t‘gradauu‘n of ascorbic acid or vitamin C was observed at pasteurization temperature of
th 65°C and 77°C.This due to that ascorbic acid is more sensitive to heating process. Many

factors also ifﬂ]utnt; the degradation, such are temperature, concentration, pH, oxygen, enzyme,
metal, and acid condition ( Sudarmadji, 1989),

PH
43 , ]
—+— Tempemhsre of 650C

= temperatre of 770C
_—— T

O — e e
b= =

42 e il -

it _—

4 — - - . e e —— = - - e ———————————————

4] 10 20 60 70

30 40
time (minute)
Figure 6. pH value of Juice Pasteurised 65°C & 77°C

pH values were not significantly different at pasteurization of 65°C and 77°C, Chang, et
al., (1994) also reported that pH of plum juice did not change significantly during of heating
process.
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Figure 8. (b), Mold Profile During, Heating Process
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Vigure 9. (¢). Yeast Profile During, Heating Process
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Both pasteurization showed that the am .
Sig“irﬁfﬁﬂui :11: temperature of 65°C and 77°C. Pastzll]l:itzact)if;)nbzf g!ﬁ’rﬂfmi"r: oﬁassgc icdr 6;7553
Ill;gsu |'t;: th e requrreme-m _Of The Indonesian National Standard for a Fruit Juice (SNI 01-3719-
) With the maximum limit of bacteria is 2 x 107 colony / ml ( 2.301 logarithm of CFU / ml) and
maximum limit existe of mold and yeast is 50 colony / ml ( 1.699 logarithm of CFU / ml). The
per.centage .o‘f degral.danon of yeast was the least, could be due to that many yeast have the heat
resistant ability, besides the initial amount of yeast was the highest among all (Ray, 2001).

Table 1. Percentage of degradation of microorganisms during pasteurization process

Treatment Microorganism Initial Final Percentage of degradation
Microorganism (Log (%)
i (Log CFU/mI) CFU/ml)

Pasteurization Dacteria 4.859 0.925 80.963
of 65°C Mold 2.920 0.591 79.760

Yeast 5.051 1.383 72.619
Pasteurization  Bacteria 5.211 0.709 86.394
TR0 Mold 2.833 0.464 83.622

Yeast 5316 0.876 83.521

i = amount of initial microorganism (Logarithm of CFU / ml)
n = final count of final microorganism (Logarithm of CFU / ml).

During pasteurization at 65°C, the time that is needed to decrease bacteria’s amount as
2.058 log of CFU / ml between 26.936 minutes until 33,67 minutes. Time that is needed to decrease
mold’s amount as 1.703 logarithm of CFU / ml between ke-6.734 minute until 13.468 minutes.
Time that is needed to decrease yeast 1.699 log of CFU / ml between 45.67 minute until 51.67
minutes. During pasteurization at 77°C time that is needed to decrease bacteria’s amount as 2,357
logarithm of CFU / ml between 25.376 minute until 31.72. Time that is needed to decrease mold’s
amount as 2.144 logarithm of CFU / ml between 0 minute until 6.344 minutes. Time that is needed
to decrease yeast 1.706 log of CFU / mi between 43.72 minute until 49.72 minutes.
The initial amount of bacteria was higher than the initial amount of mold. The protection
mechanism from heat at large population of microbia can cause the production of protective
component that is produced by cell, for example protein (Jay, 2002). So the time that is needed to
fulfill the maximum limit of bacteria is longer than mold.

Table 2. Heat Resistance Microorganism

Microorganism Temperature D value z value F, (minute)
Alicyclobacillus 90°C 18 menit 6,6°C 90
Salmonella 150°F 0,172 menit 10°F 0.86
E. coliO15T:HT  52°C 18 menit 4,8°C 90
Listeria 65°C 1,55 menit 7,5°C
monocylogenes 7.15

G 0,033 menit 7,5°C 0.165

F, = D value *Logarithmic cycle (5)
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. le 3. Evaluati
y Table 3. Eva ua‘tl;})p %
icyclobac  §
- illus almonella E. coli 0157:H7 L. monocytoge
;(,gmmute)o 90 0.86 - " ylogenes
count 65 C ’
Pasteurizatio e 47,747 -
n Healing not eno
Sufficiency Ugh.  enough enough enough -
S Feom 77°C
(minute) 480 5259,431 7597474,765 : 44318
Pasteurizatio ’
n  Heating not enough
Siifficiericy ugh  enough enough 2 enough

F co =], = n :
unt = L = 10(T-Tref) / z with T is temperature process and Tref is standard temperature

. lﬁ:Table 3 and 4 showed that Alicyclobacillus has a higher heat resistant ability so it will need
P mp‘erature on heating process 1o destroy. It is showed by the unsufficient heat to destroy
Allcyclobacillus during pasteurization at 65°C and 77°C. Heating at 65°C and 77°C of in guava
juice are sufficient to destroy pathogenic bacteria Salmonella, E. Colli 0157:H7 and L.
Monocytogenes as 5D.

Based on lethal rate and F value, pasteurization at 65°C and 77°C for 30 minutes could not
destroy Alleyclobacillus as 5D because it is thermoacidophilic and includes forming endospores

bacteria.

CONCLUSION

The viscosity, color intensity and TSS (Total Seluble Solid) increase during

pasteurizatiuon process. While antioxidant and vitamin C decreased. Meanwhile, pH was not

affected during pasteurization. Pasteurization at temperature of 65°C resulted in relativelly lower

affect to physicochemical characteristics than 77°C. The heat pasteurization at 65°C and 77°C were

sufficient to destroy microorganism until the permitted limit of SNI after 18 minutes heating.
than pasteurization at 65°C.

Pasteurization at 77°C reduced more percentage of microorganism
Based on lethal rate and F value calculation to Kill microorganism as many as 5D’s, except

Alicyclobacillus can not be killed as many as 5D’s after heating at 65°C and 77°C.
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