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BURSA ULUDAG UNIVERSITESI
FEN BIiLIMLERI ENSTITUSU
2020-2021 EGITIiM OGRETIM YILI DERS PLANLARI

ANABILIiM DALI GIDA MUHENDISLiGi ANABILiM DALI
BiLiM DALI/ PROGRAMI  YUKSEK LiSANS PROGRAMI
I. YARIYIL / GUZ 1. YARIYIL / BAHAR
Kodu Dersin Adi Tiirii | T|U | L [Kredi |AKTS Kodu Dersin Adi Tiirii | T|U | L |[Kredi | AKTS
GMB5191  YUKSEK LISANS TEZ DANISMANLIGI I Z 010 O 1 [ GMB5192 | YUKSEK LISANS TEZ DANISMANLIGI I Z 010 0 1
— |GMB5181 | YUKSEK LISANS UZMANLIK ALAN Z 400 O 5 [ GMB5182 | YUKSEK LISANS UZMANLIK ALAN S 400 0 5
% DERSI I DERSI II
E GMB5001  GUVENLI GIDA URETIM SISTEMLERI Z 3 00 3 6 |[GMB5171 | SEMINER Z 0i2:0 O© 4
Z
% |GMB5003 ENSTRUMENTAL GIDA ANALIZLER] Z 3.00 3 6 [GMB5002 :ILERI GIDA MIKROBIYOLOJiSi Z 202 3 6
g TEKNIGI
GMB... SECMELI DERS I S 3 6 |[FBE5000 @ GIDA MUHENDILSIGINDE ARASTIRMA Z 200 2 2
TEKNIKLERI VE YAYINB ETiGi
GMB... SECMELI DERS IT* S 3 6 |[GMB... SECMELI DERS I S 3 6
GMB... SECMELI DERS II* S 3 6
Toplam Kredi | 12 30 Toplam Kredi | 11 30
— III. YARIYIL / GUZ IV. YARIYIL / BAHAR
% [6mB5183 | YOKSEK LISANS UZMANLIK ALAN Z 400 O 5 |[GMB5184 | YUKSEK LISANS UZMANLIK ALAN Z 400 O 5
% DERSI 111 DERSI IV
) GMB5193  YUKSEK LiSANS TEZ DANISMANLIGI Z 0,1:0 O 25 [GMB5194 | YUKSEK LISANS TEZ DANISMANLIGI IV Z 01,0 O 25
N "
L
Toplam Kredi: 0 30 Toplam Kredi: 0 30

TOPLAM KREDI: 23 - TOPLAM AKTS: 120

Not: Ogrenc1, se¢cmeli derslerden toplam 12 kredilik en az 4 ders sececektir. (Giiz Donemi 2 Bahar Donemi 2)
* Ogrenci isterse, damismaninin onay ile her yariyil i¢in 1 (bir) se¢meli dersini alan disindan da alabilir.




BURSA ULUDAG UNIVERSITESI
FEN BILIMLERI ENSTITUSU
2020-2021 EGITiM OGRETIM YILI DERS PLANLARI (SECMELI DERSLER)

ANABILIiM DALI GIDA MUHENDISLiGi ANABILiM DALI
BiLiM DALI/ PROGRAMI  YUKSEK LiSANS PROGRAMI
I. YARIYIL / GUZ 1. YARIYIL / BAHAR
Kodu Dersin Adi Tiirii | T|U | L [Kredi |AKTS Kodu Dersin Adi Tiirii | T|U | L |[Kredi | AKTS
GMB5011  ENDUSTRIYEL GIDA ISLEME S 3.0 0 3 6 [GMB5010 | GIDALARDA UYGULANAN KURUTMA S 300 3 6
MUHENDISLIGI TEKNIKLERI
GMB5013  ENDUSTRIYEL MEYVE SUYU ISLEME s 202 3 6 [[GMB5012 ENDUSTRIYEL KONSERVE TEKNOLOJiSi, S 2.0 2 3 6
TEKNOLOJISI
GMB5015 YEMEKLIK YAG KIMYASI VE S 300 0 6 [ GMB5014 KIMYASAL MIKROBIYOLOJI S 3:.00 3 6
TEKNOLOJISI
GMB5017 | TAHIL KIMYASI S 2.0 2 3 6 |[GMB5016 : FERMENTE TAHIL URUNLERI s 202 3 6
TEKNOLOIJISI
_ [GMBS5019  BISKUVI, KRAKER ve KEK s 202 3 6 [ GMB5018 MAKARNA ve ERISTE TEKNOLOJISI s 2.0 2 3 6
% TEKNOLOJISI
2
% |GMB5021  GIDA SANAYINDE STARTER URETIMI s 202 3 6 [[GMB5020 @ GIDA GUVENLIGI MIKROBIYOLOJISI ve S 300 3 6
2 VE KULLANIMI KIMYASI
g GMB5023  GIDALARDA BOZULMAYA NEDEN s 202 3 6 |GMB5022 GIDA AMBALAILAMADA UYGULANAN S 3.00 3 6
OLAN MIKROORGANIZMALAR ve TEKNIKLER
TANIMLANMALARI
GMB5025 ' MIKROBIYEL PROSES TEKNOLOJiSI S 300 3 6 [[GMB5024 TOPLUM BESLENMESI S 3:.00 3 6
GMB5027 | GIDA SANITASYONU S 3 00 3 6 |[GMB5026 : FONKSIYONEL GIDALAR ve S 3 00 3 6
NUTRASOTIKLER
GMB5029 ENDUSTRIYEL MEYVE SARAPLARI s 202 3 6 [[GMB5028 | VISKIive KONYAK URETIMI s 2.0 2 3 6
TEKNOLOJISI
GMB5031  GIDA SANAYINDE ENZIM KULLANIMI s 202 3 6 [[GMB5030 GIDA AROMA MADDELERI ve AROMA s 2.0 2 3 6
KIMYASI
GMB5033  MALT ve BIRA TEKNOLOJISI s 2. 02 3 6 [[GMB5032 SUT URUNLERI URETIM TEKNOLOJISI S 2.0 2 3 6




GMB5035

PROSES DIZAYNI ve
DEGERLENDIRMESI

GMB5034

GIDALARIN MINERALLERLE
ZENGINLESTIRILMESI ve
BIYOYARARLILIK

GMB5037

SUT ve URUNLERI FiZiK ve KIMYASI

GMB5036

GIDALARDA RAF OMRU

GMB5039

GIDALARDAKI iZ ELEMENTLER

GMB5038

SUT TEKNOLOJISINDE PROBIYOTIK
BAKTERILER ve PREBiYOTIiKLER

GMB5041

SUT TEKNOLOJISINDE ALTERNATIF
KORUMA YONTEMLERI

GMB5040

GIDALARIN MODIFIYE ATMOSFERDE
MUHAFAZASI

GMB5043

GIDA MUHENDISLIGINDE MOLEKULER
UYGULAMALAR

GMB5042

GASTRONOMI ve YEMEK TARIHI

GMB5045

ASEPTIK AMBALAJLAMA
TEKNOLOJIiSI

GMB5044

MAYALAR ve MAYALARIN
BIYOTEKNOLOJIK UYGULAMALARDA
KULLANIMI

GMB5047

MISIR URUNLERI ve TATLANDIRICILAR

GMB5046

TEMEL UYGULAMALI MiKROBIYOLOJI

GMB5049

GIDA SANAYINDE YATIRIM PROJESI
HAZIRLAMA, DEGERLENDIRME ve
[ZLEME YONTEMLERI

GMB5048

ET TEKNOLOJISINDE SON GELISMELER

GMB5051

SUT URUNLERINDE REOLOJI ve
TEKSTUR

GMB5050

GIDA BULASANLARI VE KALINTILARI

GMB5053

CAY ISLEME TEKNOLOJISI

GMB5052

GIDA ISLEMEDE YENI TEKNIKLER

GMB5055

[LERI ET BILIMI VE TEKNOLOJISI

GMB5054

KAROTENOIDLER ve GIDA SANAYINDE
KULLANIMI

GMB5057

GIDA ANALIZ
LABORATUVARLARINDA KALITE
YONETIM SiISTEMLERI

GMB5059

GIDA ENDUSTRISINDE KULLANILAN
TIBBI VE AROMATIK BITKILER

* Ogrenci isterse, danmismaninin onay ile her yariyil icin 1 (bir) secmeli dersini alan disindan da alabilir.
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BURSA ULUDAG UNIVERSITY

INSTITUTE of SCIENCE

2020-2021 ACADEMIC YEAR COURSE PLAN

DEPARTMENT OF FOOD ENGINEERING
DEPARTMENT / PROGRAM | MASTER'S PROGRAM
I. TERM /FALL Il. TERM / SPRING
Code Course Title Type | T | U | L |Credit ECTS Code Course Title Type L |Credit | ECTS
GMB5191 | M.Sc. THESIS | C 010 O 1 ||GMB5192 M.Sc. THESIS Il C 0. 0 1
IEIDJ GMB5181 | ADVANCED TOPICS IN M.Sc. THESIS | C 4:00: O 5 |[GMB5182 : ADVANCED TOPICS IN M.Sc. THESIS Il C 0 0 5
|<£ GMB5001 | SAFE FOOD PROCESSING TECHNIQUES cC 300 3 6 [ GMB5171 K SEMINAR C 0. 0 5
[%2]
& IGMB5003  INSTRUMENTAL FOOD ANALYSIS C 3 00 3 6 |GMB5002 A ADVANCED FOOD MICROBIOLOGY C 2. 3 6
% TECHNIQUES
8 GMB... ELECTIVE COURSE | E 3 6 ||[FBE5000 GIDA MUHENDILSIGINDE ARASTIRMA z 0 2 2
TEKNIKLERI VE YAYINB ETiGi
GMB... ELECTIVE COURSE II* E 3 6 |[GMB... ELECTIVE COURSE | E 3 6
GMB... ELECTIVE COURSE II* E 3 6
Total Credits . 12 30 Total Credits . 11 30
%) I1l. TERM / FALL IV. TERM / SPRING
m GMB5183 | ADVANCED TOPICS IN M.Sc. THESIS 111 C 4:0 0 0 5 GMB5182 | ADVANCED TOPICS IN M.Sc. THESIS IV C 0 0 5
I
E GMB5193 M.Sc. THESIS 11l c 010 o0 25 GMB5194  M.Sc.. THESIS IV C 0. 0 25
O]
<
n Total Credits: 0 30 Total Credits: 0 30

TOTAL CREDITS: 23

- TOTAL ECTS: 120

Not: *The student have the option of choosing one selective course from another department with the endorsement of the supervisor.




BURSA ULUDAG UNIVERSITY
INSTITUTE of SCIENCE
2020-2021 ACADEMIC YEAR COURSE PLAN (ELECTIVE COURSES)

DEPARTMENT OF FOOD ENGINEERING
DEPARTMENT / PROGRAM | MASTER'S PROGRAM
I. TERM /FALL Il. TERM / SPRING
Code Course Title Type | T |U | L |Credit|ECTS Code Course Title Type | T | U | L |Credit| ECTS
GMB5011 : INDUSTRIAL FOOD PROCESS E 3.0 0 3 6 [ GMB5010 :DRYING TECHNIQUES OF FOODS E 3.0 0 3 6
ENGINEERING
GMB5013 | INDUSTRIAL FRUIT JUICE E 2. 02 3 6 |[GMB5012 :INDUSTRIAL CANNING TECHNOLOGY E 2.0 2 3 6
PRODUCTION TECHNOLOGY
GMB5015 | CHEMISTRY AND TECHNOLOGY OF E 300 3 6 | GMB5014 CHEMICAL MICROBIOLOGY E 300 3 6
EDIBLE FATS AND OILS
GMB5017 : CEREAL CHEMISTRY E 2 02 3 6 |[GMB5016 : FERMENTED CEREAL PRODUCTS E 2 0 2 3 6
TECHNOLOGIES
W GMB5019 : TECHNOLOGY OF BISCUIT, CRACKER E 2 02 3 6 [GMB5018 :PASTA AND NOODLE TECHNOLOGY E 2. 0 2 3 6
0 AND CAKE
ﬁ: GMB5021 | STARTER PRODUCTION AND USE IN E 2 02 3 6 [ GMB5020 :SAFETY, MICROBOLOGY AND E 3.0 0 3 6
$ FOOD INDUSTRY CHEMISTRY OF FOODS
& [GMB5023  IDENTIFICATION OF E 2. 02 3 6 [ GMB5022 : TECHNIQUES APPLIED IN FOOD E 3.0 0 3 6
) MICROORGANISMS CAUSING PACKAGING
8 SPOILAGE IN FOODS
GMB5025 | MICROBIAL PROCESS TECHNOLOGY E 300 3 6 || GMB5024 COMMUNITY NUTRITION E 300 3 6
GMB5027 | FOOD SANITATION E 300 3 6 || GMB5026 FUNCTIONAL FOODS AND E 300 3 6
NUTRACEUTICALS
GMB5029 | INDUSTRIAL FRUIT WINES E 2 0 2 3 GMB5028  WHISKY AND COGNAC PRODUCTION E 2.0 2 3 6
TECHNOLOGY
GMB5031 | ENZYMES IN FOOD INDUSTRY E 2 02 3 6 [GMB5030 :FOOD AROMA AND AROMA E 2.0 2 3 6
CHEMISTRY
GMB5033 | MALT AND BEER TECHNOLOGY E 20 2 3 6 | GMB5032 DAIRY PROCESSING TECHNOLOGY E 2 0 2 3 6




GMB5035

PROCEES DESIGN AND EVALUATION

GMB5034

FORTIFICATION OF FOODS WITH
MINERALS AND BIOAVAILABILITY

GMB5037

PHYSICS AND CHEMISTRY OF MILK
AND DAIRY PRODUCTS

GMB5036

SHELFLIFE OF FOODS

GMB5039

TRACE ELEMENTS IN FOODS

GMB5038

PROBIOTIC BACTERIA AND
PROBIOTICS IN DAIRY SCIENCE

GMB5041

ALTERNATIVE PRESERVATION
TECHNIGUES IN DAIRY SCIENCE

GMB5040

MODIFIED ATMOSPHERE PACKAGING
OF FOOD

GMB5043

MOLECULAR APPLICATIONS IN FOOD
ENGINEERING

GMB5042

GASTRONOMY AND FOOD HISTORY

GMB5045

ASEPTIC PACKAGING TECHNOLOGY

GMB5044

YEASTS and BIOTECHNOLOGICAL
APPLICATIONS OF YEASTS

GMB5047

CORN PRODUCTS AND SWEETENERS

GMB5046

BASIC PRACTICAL MICROBIOLOGY

GMB5049

INVESTMENT PROJECT PREPARATION,
EVALUATION AND MONITORING
METHODS IN FOOD INDUSTRY

GMB5048

RECENT ADVANCES IN MEAT
TECHNOLOGY

GMB5051

RHEOLOGY AND TEXTURE OF DAIRY
PRODUCTS

GMB5050

FOOD CONTAMINANTS AND RESIDUES

GMB5053

TEA PROCESSING TECHNOLOGY

GMB5052

NOVEL FOOD PROCESSING
TECHNIQUES

GMB5055

ADVANCED MEAT SCIENCE AND
TECHNOLOGY

GMB5054

CAROTENOIDS AND THEIR USAGE IN
FOOD INDUSTRY

GMB5057

QUALITY MANAGEMENT SYSTEMS FOR
FOOD TESTING LABORATORIES

GMB5059

MEDICINAL and AROMATIC PLANTS

USED IN FOOD INDUSTRY

Not: *The student have the option of choosing one selective course from another department with the endorsement of the supervisor.
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BURSA ULUDAG UNIVERSITESI
FEN BILIMLERI ENSTITUSU

2020-2021 EGITiM OGRETIM YILI DERS PLANLARI

ANABILIM DALI GIDA MUHENDISLiGi ANABILIMDALI
BiLiM DALI/PROGRAMI DOKTORA PROGRAMI
L. YARIYIL / GUZ 1. YARIYIL / BAHAR
Kodu Dersin Ad1 Tiirii |T|U|L| Kredi | AKTS Kodu Dersin Ad1 Tiirii [ T|U|L | Kredi | AKTS
GMB6191 DOKTORA TEZ DANISMANLIGI I Z 010 0 1 |[[GMB6192 DOKTORA TEZ DANISMANLIGI II Z 010 0 1
GMB6181 DOKTORA UZMANLIK ALAN S 400 0 5 | GMB6182 DOKTORA UZMANLIK ALAN DERSI II S 400 0 5
— DERSI I
% |GMB6001  ILERI STERILIZASYON Z 300 3 6 | GMB6172 SEMINER Z 020 0 4
§ TEKNIiKLERI
Z|GMB... SECMELI DERS I S 3 6 FEN6000  ARASTIRMA TEKNIKLERI VE YAYIN Z 200 2 2
2 ETIiGi
g GMB... SECMELI DERS 1l S 3 6 ||GMB... SECMELI DERS I S 3 6
GMB... SECMELI DERS III* S 3 6 ||GMB... SECMELI DERS II S 3 6
GMB... SECMELI DERS IIT* S 3 6
Toplam Kredi | 12 30 Toplam Kredi: 11 30
II. YARIYIL / GUZ IV. YARIYIL / BAHAR
GMB6183  DOKTORA UZMANLIK ALAN Z 400 0 5 GMB6184 | DOKTORA UZMANLIK ALAN DERSI IV Z 400 0 5
DERSI 111
Q GMB6193 DOKTORA TEZ DANISMANLIGI III Z 010 0 20 (GMB6194 A DOKTORA TEZ DANISMANLIGI IV Z 010 0 25
S || YET6177 DOKTORA YETERLIK SINAVI Z 000 0 5
§> Toplam Kredi 0 30 Toplam Kredi 0 30
: V. YARIYIL / GUZ VI. YARIYIL / BAHAR
= .
~ | cmB6185 BERK;%RA UZMANLIK ALAN Z 400 0 5 | GMB6186 DOKTORA UZMANLIK ALANDERSI VI Z 4 0 0 0 5
GMB6195  DOKTORA TEZ DANISMANLIGI V Z 010 0 25 ||GMB6196 DOKTORA TEZ DANISMANLIGI VI Z 010 0 25
Toplam Kredi 0 30 Toplam Kredi . 0 30




VII. YARIYIL / GUZ

VII. YARIYIL / BAHAR

GMB6187 gggio\if UZMANLIK ALAN zZ 400 o0 5 |GMB6188 DOKTORA UZMANLIK ALAN DERsivmi =~ 2 4 00 0 5
GMB6197 \%mom TEZ DANISMANLIGI zZ 010 o0 25 |GMB6198 A DOKTORA TEZ DANISMANLIGI VIII Z (01000 25
Toplam Kredi 0 30 Toplam Kredi 0 30

TOPLAM KREDI: 23 - TOPLAM AKTS: 240

Not: Ogrenci, se¢meli derslerden her yariyll toplam 9 kredilik 3 ders sececektir. Ogrenci isterse, danismaninin onayi ile her yariyil icin 1 (bir) se¢meli dersini alan disindan da alabilir.

Doktora Program égrencisi Yiiksek Lisans programlarindan ders alamaz.
* Yeterlik Sinavindan basarili olmak 6n kosuldur; I11. yariyilda belirtilen dersleri alabilmek i¢in yeterlik sinavina girip basarili olmak gerekir. ** Mesleki Egitim Dersi olarak tez

asamasinda alinacaktir.




BURSA ULUDAG UNIVERSITESI
FEN BILIMLERI ENSTITUSU
2020-2021 EGITiM OGRETIM YILI DERS PLANLARI (SECMELi DERSLER)

ANABILIM DALI GIDA MUHENDISLIGI ANABILIMDALI
BiLiM DALI/ PROGRAMI DOKTORA PROGRAMI
I. YARIYIL / GUZ I1. YARIYIL / BAHAR
Kodu Dersin Adi Tiirii |T|U|L| Kredi | AKTS Kodu Dersin Adi Tiirii | T|U|L| Kredi | AKTS
GMB6009 | DURULTMA VE FILTRASYON S 3:.00 3 6 GMB6008 | GIDA MUHAFAZA TEKNOLOJISI S 300 3 6
TEKNIKLERI
GMB6011 YAGLARIN HIDROJENENASYONU S 1300 3 6 |GMB6010 | LIPITLER S 300 3 6
VE MARGARIN TEKNOLOJISI
GMB6013  NISASTA KIMYASI VE S 2.0 2 3 6 GMBG6012 | GIDA SANAYINDE ISTATIKSEL KALITE S 3.00 3 6
TEKNOLOJISI KONTROL
GMB6015 | GIDA MIKOLOJiSi S 202 3 6 [GMB6014 |ILERI GIDA KIMYASI S 300 3 6
_ [[GMB6017 = AROMA AKTIF GIDA S 2.0 2 3 6 GMB6016 | DEGIRMENCILIK TEKNOLOJISI S 2.0 2 3 6
4 BILESENLERI
% GMB6019  GIDA KAYNAKLI SULFUR S 1202 3 6 |GMB6018 | OZEL TAHIL URUNLERI S 2.0 2 3 6
% BILESENLERI
2; GMB6021 | ILERI SUT TEKNOLOJISI S 1300 3 6 [GMB6020 | GIDA TOKSIKOLOJISI S 300 3 6
=
_ GMB6023 | ILERI GIDA BIYOKIMYASI S 300 3 6 [GMB6022 | GIDALARIN ISLENMESI SIRASINDA S 300 3 6
OLUSAN KIMYASAL DEGISIKLIKLER
GMB6025 GIDA BILIMINDE ARASTIRMA S 1300 3 6 |GMB6024 | GIDA FERMENTASYONLARI S 300 3 6
METOTLARI
GMB6027  LAKTIK ASIT BAKTERILERI ve S 1300 3 6 |GMBG6026 :FLAVOR ve FENOL BILESIKLERI S 20 2 3 6
LAKTIK ASIT BAKTERILERININ TEKNOLOJISI
BIYOTEKNOLOJIK
UYGULAMALARDA KULLANIMI
GMB6029 | SUT URUNLERINDE S 1300 3 6 |GMBG6028 A FERMENTE SUT URUNLERI KIMYASI ve S 300 3 6
FONKSIYONEL KATKILAR TEKNOLOJISI




GMB6030 | GIDALARIN FIZIKSEL OZELLIKLERI S 300 3

GMB6032  URUN GELISTIRMEDE GIDA KATKILARI S 300 3

GMB6034 | GIDA KALITESININ MiKROBIYOLOJIK S 300 3
OLARAK BELIRLENMESINDE PROTEOM
VE METABOLOM ANALIZLERI

GMB6036 | GIDA SANAYINDE KULLANILAN S 300 3
BAHARATLAR ve OZELLIKLERI

GMB6038 | GIDALARDA MIKROBIYEL RAF OMRU S 300 3

GMB6040 | ILERI PEYNIR TEKNOLOJISI S 300 3

Not: Ogrenci, secmeli derslerden her yariyil toplam 9 kredilik 3 ders sececektir.
Ogrenci isterse, damismaninin onayi ile her yariyil i¢in 1 (bir) se¢meli dersini alan disindan da alabilir.
Doktora Programi égrencisi Yiiksek Lisans programlarindan ders alamaz.
* Yeterlik Sinavindan basarili olmak 6n kosuldur; III. yariyilda belirtilen dersleri alabilmek icin yeterlik sinavina girip basarili olmak gerekir. ** Mesleki Egitim Dersi olarak tez
asamasinda alinacaktir.
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BURSA ULUDAG UNIVERSITY

INSTITUTE of SCIENCE

2020-2021 ACADEMIC YE COURSE PLAN

DEPARTMENT OF FOOD ENGINEERING
DEPARTMENT / PROGRAM DOCTORATE PROGRAM
I. TERM /FALL Il. TERM / SPRING
Code Course Title Type |T|U|L |Credit |ECTS Code Course Title Type | T|U|L |Credit |[ECTS
GMB6191 PHD THESIS CONSULTING I C 0 10 0 1 GMB6192 PHD THESIS CONSULTING Il C 010 0 1
GMB6181 ' ADVANCED TOPICS IN PHD THESIS C 400 0 5 GMB6182 ' ADVANCED TOPICS IN PHD THESIS Il E 400 0 5
|
8 GMB6001 ADVANCED STERILISATION C 3 00 3 6 GMB6172 SEMINAR C 020 0 4
< TECHNIQUES
$ GMB... ELECTIVE COURSE -I E 3 6 FEN6000  RESEARCH TECHNIQUES and C 2 0:0 2 2
@ PUBLICATION
S ETHICS
8 GMB... ELECTIVE COURSE -II E 3 6 GMB... ELECTIVE COURSE -I S 3 6
GMB... ELECTIVE COURSE -11I GMB... ELECTIVE COURSE -II S 3 6
GMB... ELECTIVE COURSE -11I S 3 6
Total Credits | 12 30 Total Credits | 11 30
11l. TERM / FALL IV. TERM / SPRING
GMB6183 | ADVANCED TOPICS IN PHD THESIS C 4:0: 0 0 5 GMB6184 ADVANCED TOPICS IN PHD THESIS IV C 4.0 0 0 5
i
@ | GMB6193 : PHD THESIS 11 C 0:1:0 0 20 GMB6194 PHD THESIS IV C 0:1:0 0 25
)
w
E YET6177 | PHD PROFICIENCY EXAMINATION C 0:0 0 0 5
EDJ Total Credits 0 30 Total Credits 0 30
|<£ V. TERM /FALL V1. TERM / SPRING
v |[GMB6185 | ADVANCED TOPICS IN PHD THESIS C 4.0 0 0 5 GMB6186 | ADVANCED TOPICS IN PHD THESIS VI C 400 0 5
\
GMB6195 | PHD THESIS V C 0:1:0 0 25 | GMB6196 PHD THESIS VI C 010 0 25




Total Credits: 0 | 30 Total Credits: 0 | 30
VII. TERM /FALL VIII. TERM / SPRING
GMB6187 | ADVANCED TOPICS IN PHD THESIS C 4 0 0 0 5 GMB6188 | ADVANCED TOPICS IN PHD THESIS VI C 4:0:0 0 5
VIl
GMB6197 | PHD THESIS VII C 0:1:0 0 25 GMB6198  PHD THESIS VIII C 0:1:0 0 25
Total Credits Total Credits

TOTAL CREDITS: 23 - TOTAL ECTS: 30

Not: The student is expected to take a total of 9 credited 3 selective courses every academic term.
The student have the option of choosing one selective course from another department with the endorsement of the supervisor. *Success in Ph.D. qualifying exam is a prerequisite.




BURSA ULUDAG UNIVERSITY
INSTITUTE of SCIENCE
2020-2021 ACADEMIC YE COURSE PLAN (ELECTIVE COURSES)

DEPARTMENT OF FOOD ENGINEERING
DEPARTMENT /PROGRAM DOCTORATE PROGRAM
I. TERM /FALL Il. TERM / SPRING
Code Course Title Type |T|U|L |Credit |[ECTS Code Course Title Type | T|U|L |Credit |[ECTS
GMB6009 | ADVANCED STERILISATION S 3:0:0 3 6 GMB6008 : FOOD PRESERVATION TECHNOLOGY S 3:0.0 3 6
TECHNIQUES
GMB6011 | CLARIFICATION AND S 3:0.0 3 6 GMB6010  LIPIDS S 3:0.0 3 6
FILTRATION TECHNIQUES
GMB6013 | HYDROGENATION OF FATS AND S 2:0 2 3 6 GMB6012  STATISTICAL QUALITY CONTROL IN S 3. 0:0 3 6
MARGARINE TECHNOLGY FOOD INDUSTRY
GMB6015 | CHEMISTRY AND TECHNOLOGY S 2:0 2 3 6 GMB6014 A ADVANCED FOOD CHEMISTRY S 3. 0:0 3 6
OF STARCH
GMB6017 | FOOD MYCOLOGY S 2:0 2 3 6 GMB6016  MILLING TECHNOLOGY S 2. 0:2 3 6
L
2 GMB6019 | AROMA-ACTIVE FOOD S 2.0 2 3 6 GMB6018  SPECIAL CEREAL PRODUCTS S 2.0:2 3 6
5 COMPONENTS
'(-',)J GMB6021 : FOOD-ORIGINATED SULPHUR S 3:0:0 3 6 GMB6020 : FOOD TOXICOLOGY S 3:0.0 3 6
% COMPOUNDS
O | GMB6023 : ADVANCED FOOD S 3:0:0 3 6 GMB6022 | CHEMICAL CHANGES OCCURED S 3:0.0 3 6
O BIOCHEMISTRY DURING FOOD PROCESSING
RESEARCH METHODS IN FOOD S 3:0:0 3 6 GMB6024 A FOOD FERMENTATIONS S 3:0.0 3 6
GMB6025
SCIENCE
GMB6027 LACTIC ACID BACTERIA and S 3:0.0 3 6 GMB6026 | TECHNOLOGY OF FLAVOR AND S 2. 0:2 3 6
BIOTECHNOLOGICAL PHENOLIC COMPOUNDS
APPLICATIONS OF LACTIC ACID
BACTERIA
GMB6029 | FUNCTIONAL ADDITIVES IN S 3:0.0 3 6 GMB6028 | CHEMISTRY AND TECHNOLOGY OF S 3. 0:i0 3 6
DAIRY PRODUCTS FERMENTED DAIRY PRODUCTS
GMB6030 | PHYSICAL PROPERTIES OF FOOD S 3 00 3 6




GMB6032 | FOOD INGREDIENTS AND ADDITIVES S 300 3 6
IN PRODUCT DEVELOPMENT

GMB6034 THE PROTEOM AND METABOLOM S 300 3 6
ANALYSIS USED IN DETERMINATION
OF

GMB6036 : THE SPICES USED IN FOOD INDUSTRY S 300 3 6
AND THEIR PROPERTIES

GMB6038 @ MICROBIAL SHELF LIFE ASSESSMENT S 300 3 6
OF FOOD

GMB6040 ADVANCED CHEESE TECHONOLOGY S 300 3 6

Not: The student is expected to take a total of 9 credited 3 selective courses every academic term.
The student have the option of choosing one selective course from another department with the endorsement of the supervisor. *Success in Ph.D. qualifying exam is a prerequisite.




EK: 5/7

BURSA ULUDAG UNIiVERSITESI
FEN BIiLIMLERIi ENSTITUSU
2020-2021 EGITIM-OGRETIM YILINDA EKLENEN DERSLER

ANABILIM DALI GIDA MUHENDISLIGI ANABILIM DALI
BILIM DALI/PROGRAMI ' Yiiksek Lisans Program
Kodu Dersin Adi Yariyll | Tiirii U | L |Kredi]AKTS | Uygulama Esaslari* Gerekge
GMB5059  GIDA ENDUSTRISINDE GUz S 0:0 3 6 Esdegerlik Tablosu ektedir. Esdegerlik tablosunda goriildiigi gibi “Gida
KULLANILAN TIBBI VE Endiistrisinde Kullanilan T1bbi ve Aromatik Bitkiler” dersi Gida Bilimi ve
AROMATIK BITKILER Teknolojisi egitimi veren iiniversitelerde okutulmaktadir. ilgili dersin,
Yiiksek Lisans 6grencilerine yararli olacagi diisiiniilmiistiir.
GMB5054 KAROTENOIDLER ve GIDA BAHAR: S 0:0 3 6 Esdegerlik Tablosu ektedir. Esdegerlik tablosunda goriildiigl gibi
SANAYINDE KULLANIMI “Karotenoidler ve Gida Sanayinde Kullanimi” dersi Gida Bilimi ve
Teknolojisi egitimi veren iiniversitelerde okutulmaktadir. lgili dersin,
Yiiksek Lisans 6grencilerine yararli olacagi diisiiniilmiistiir.
Toplam Kredi

* Her degisiklikte giris yili farkli olan 6grenciler igin uygulama esaslarinin agik¢a belirtilmesi.




EK: 6/7

BURSA ULUDAG UNIVERSITESI
) FEN BILIMLERI ENSTITUSU
2020-2021 EGITIM-OGRETIM YILI YILI KALDIRILAN/DEGISTIRILEN DERSLER

ANABILIM DALI GIDA MUHENDISLIGI ANABILIM DALI
BILIM DALI/ PROGRAMI /
......... -........ Egitim-Ogretim Yih Kaldirilan/Degistirilen Ders ceeeeimeeon.... Egitim-Ogretim Yih Es Degeri
(Bir onceki egitim-ogretim yili yazilacak) (Teklif edilen egitim-ogretim yili yazilacak)
Uygulama Gerekee**
i Esaslarn*
Kodu Dersin Ads yam | T8y | L Kredi] AKT | Kodu Dersin Adi YA piiris | T U L |Kredi AT
S
Toplam Kredi Toplam Kredi

* Her degisiklikte girig yil1 farkli olan 6grenciler i¢in uygulama esaslarinin agikga belirtilmesi.
** Gerekgeler tablo ekinde metin olarak da belirtilebilir.




EK: 717

BURSA ULUDAG UNIVERSITESI
FEN BiLIMLERIi ENSTITUSU

2020-2021 EGITIiM OGRETIM YILI ONERILEN DERSLERIN ULUSAL/ULUSLARARASI KARSILIKLARI

ANABILIM DALI GIDA MUHENDISLIGI ANABILIM DALI
BIiLiM DALI/ PROGRAMI Yiiksek Lisans Program
. - . cor L Ornek Universiteler
Kodu Dersin Ad1 Yanyl | Tiirii Kredi| AKTS Dersin Icerigi Ornek 1 Ornek 2 Ornek 3
GMB5059 | GIDA ENDUSTRISINDE GUZ S 3 6 [ Bu ders kapsaminda; gida endiistrisinde Istanbul Teknik Ankara Manisa Celal
KULLANILAN TIBBI VE kullanilan tibbi ve aromatik bitkilerin genel | Universitesi Gida | Universitesi Gida | Bayar Gida
AROMATIK BITKILER ozellikleri, ugucu bilesenleri ve saghk Miihendisligi (YL) | Miihendisligi (D) | Miihendisligi (YL)
iizerine olumlu etkileri hakkinda detayli GID507 Yeni Gida : 800900805081 GMD 5218
bilgi verilmesi ve yeni gida tirtinlerinde Uriinleri Tasarimi1 - Ugucu Yag Fonksiyonel
kullanimlarinin gelistirilmesi (3+0) Teknolojisi (3+0) | Gidalar ve Yeni
amaglanmaktadir. Uriinlerin
Geligtirilmesi
(3+0)
GMB5054 KAROTENOIDLER ve GIDA  BAHAR S 3 6 |Bu ders kapsaminda, gidalarda bulunan Manisa Celal Akdeniz Istanbul Teknik
SANAYINDE KULLANIMI biyoaktif bilesiklerden olan karotenoidlerin = Bayar Universitesi = Universitesi, Universitesi, Gida
ozellikleri, ekstraksiyon ve analiz (YL) Gida Mithendisligi | Miihendisligi (YL)
yontemleri ile saglik iizerine etkileri (YL)
hakkinda bilgi verilerek, farkli gida isleme ' GMD 5216 Gida  GIDA5064 GID510E Gida
yontemlerinin bu bilesenler {izerine olan Biyoaktifleri (3+0) | Antioksidan Proseslerinde
etkileri ve gida sanayinde kullanimi Bilesiklerin Besin Ogelerindeki
aciklanacaktir. Fermantasyon Ile Desisiml
Pt egisimler
Uretimi (3+0) .
(Nutritional
Changes  During

Food Processing)




BURSA ULUDAG UNIiVERSITESI
FEN BIiLIMLERIi ENSTITUSU
2020-2021 EGITIM OGRETIM YILI DERS PLANLARI

ANABiLiM DALI GIDA MI"JH};NDiSLi(';i ANABILIM DALI
BIiLIM DALI/ PROGRAMI  BUTUNLESIK DOKTORA PROGRAMI
I. YARIYIL / GUZ Il. YARIYIL / BAHAR
Kodu Dersin Adi , Tirit |T|U|L| Kredi | AKTS Kodu Dersin Ad1 _ Tirih | T|U|L | Kredi | AKTS
GMB6191 DOKTORA TEZ DANISMANLIGI I Z 010 0 1 [[GMB6192 DOKTORA TEZ DANISMANLIGI II z 010 0 1
GMB6181  DOKTORA UZMANLIK ALAN Z 400 0 5 |GMB6182 DOKTORA UZMANLIK ALAN z 400 O 5
DERSI 1 DERSI 11
GMB5001  GUVENLI GIDA URETIM Z 300 3 6 |GMB5002  ILERI GIDA MIKROBIYOLOIJISI z 2.0 2 3 6
SISTEMLERI
GMB5003  ENSTRUMENTAL GIDA Z 300 3 6 |[GMBS... SECMELI DERS-I S 300 3 6
ANALIZLERI TEKNIiGi
=7 [GMBS... SECMELI DERS-I S 3 6 |[GMBS... SECMELI DERS-II S 3 6
§ GMBS... SECMELI DERS-II S 3 6 GMBS... SECMELI DERS-III S 3 6
p: Toplam Kredi = 12 30 Toplam Kredi . 12 30
; I1l. YARIYIL / GUZ IV. YARIYIL / BAHAR
5 GMB6193 DOKTORA TEZ DANISMANLIGI I Z 010 0 1 |[GMB6194 DOKTORA TEZ DANISMANLIGI IV z 010 O 1
2 [GMB6183  DOKTORA UZMANLIK ALAN Z 400 0 5 |GMB6184 DOKTORA UZMANLIK ALAN z 400 O 5
DERSI 111 DERSI IV
GMB6001  ILERI STERILIZASYON Z 300 3 6 |[GMB6172  SEMINER z 020 O 4
TEKNIKLERI
GMB6... SECMELI DERS-I S 3 6 FEN6000 ~ ARASTIRMA TEKNIKLERI VE z 2.0 0 2 2
YAYIN ETiGi
GMBS6. .. SECMELI DERS-II S 3 6 |[GMBS6... SECMELI DERS-I S 3 6
GMBS6. .. SECMELI DERS-III S 3 6 |[GMBS6... SECMELI DERS-II S 3 6
GMBS6... SECMELI DERS-III S 3 6
Toplam Kredi: 12 30 Toplam Kredi . 11 30
V. YARIYIL / GUZ VI. YARIYIL /| BAHAR
GMB6195 DOKTORA TEZ DANISMANLIGI V Z 010 0 20 |[[GMB6196 | DOKTORA TEZ DANISMANLIGI VI 0010 O 25
N DOKTORA UZMANLIK ALAN DOKTORA UZMANLIK ALAN
E GMB6185 DERSI V Z 4.0 0 0 5 GMB6186 DERSI VI Z 4.0 0 0 5
YET6177 DOKTORA YETERLIK SINAVI Z 000 0 5
Toplam Kredi 30 Toplam Kredi 30




VIL. YARIYIL / GUZ VI, YARIYIL / BAHAR
GMB6197  DOKTORA TEZ DANISMANLIGI VII 010 0 25 |GMB6198 BﬁIKTORATEZ DANISMANLIGI 010 25
GMB6187 | DOKTORA UZMANLIK ALAN 400 0 5 [GMB6188 | DOKTORA UZMANLIK ALAN 47000 5
DERSI VII DERSI VIII
Toplam Kredi 30 Toplam Kredi 30
IX.YARIYIL / GUZ X. YARIYIL / BAHAR
GMB6199 | DOKTORA TEZ DANISMANLIGIIX | Z (0.1, 0 0 25 | GMB6200 | DOKTORA TEZ DANISMANLIGI X Z 010 25
DOKTORA UZMANLIK ALAN DOKTORA UZMANLIK ALAN Z 400 5
GMB6189  DON LN Z 400 0 5 | emBeloo DPRL”
Toplam Kredi 30 Toplam Kredi 30

TOPLAM KREDI: 47 - TOPLAM AKTS: 300

Not: Ogrenci isterse, danismaninin onayi ile her yariyil i¢in 1 (bir) se¢meli dersini alan disindan da alabilir.




BURSA ULUDAG UNIiVERSITESI
FEN BILIMLERI ENSTITUSU
2020-2021 EGITIM OGRETIM YILI DERS PLANLARI (SECMELI DERSLER)

ANABILIM DALI GIDA MUHENDISLIiGi ANABILIM DALI
BiLiM DALI/ PROGRAMI BUTUNLESIK DOKTORA PROGRAMI
L. YARIYIL/ GUZ Il. YARIYIL / BAHAR
Kodu Dersin Ad1 Tiiri | T |U | L |Kredi |AKTS Kodu Dersin Ad1 Tiirii | T|U | L |[Kredi| AKTS
GMB5011 | ENDUSTRIYEL GIDA ISLEME S 3.0 0 3 6 GMB5010 GIDALARDA UYGULANAN S 300 3 6
MUHENDISLIGI KURUTMA TEKNIKLERI
GMB5013 | ENDUSTRIYEL MEYVE SUYU ISLEME S 2.0 2 3 6 |[GMB5012 ENDUSTRIYEL KONSERVE s 202 3 6
TEKNOLOJISI TEKNOLOJISI
GMB5015 | YEMEKLIK YAG KIMYASI VE TEKNOLOJISI S 3 00 O 6 ||GMB5014 KIMYASAL MIKROBIYOLOJI S
GMB5017 | TAHIL KIMYASI S 2.0 2 3 6 |[GMB5016 A FERMENTE TAHIL URUNLERI
TEKNOLOJISI
GMB5019 | BISKUVI, KRAKER ve KEK TEKNOLOJISI S 2.0 2 3 6 [ GMB5018 MAKARNA ve ERISTE TEKNOLOJISI
GMB5021 | GIDA SANAYINDE STARTER URETIMI VE S 2.0 2 3 6 |GMB5020 : GIDA GUVENLIGI S
= KULLANIMI MIKROBIYOLOJISI ve KIMYASI
< ||GMB5023 GIDALARDA BOZULMAYA NEDEN OLAN S 2.0 2 3 6 |[GMB5022 GIDA AMBALAIJLAMADA S 3 00 3 6
E MIKROORGANIZMALAR ve UYGULANAN TEKNIKLER
% TANIMLANMALARI
2 GMB5025 | MIKROBIYEL PROSES TEKNOLOJISI S 3.0 0 3 6 ||GMB5024 TOPLUM BESLENMESI S
g GMB5027 | GIDA SANITASYONU S 3.0 0 3 6 |[GMB5026 A(FONKSIYONEL GIDALAR ve S
NUTRASOTIKLER
GMB5029 | ENDUSTRIYEL MEYVE SARAPLARI S 2.0 2 3 6 ||[GMB5028 | VISKIive KONYAK URETIMI S 202 3 6
TEKNOLOJISI
GMB5031 | GIDA SANAYINDE ENZIM KULLANIMI S 2. 02 3 6 GMB5030 | GIDA AROMA MADDELERI ve S 2.0 2 3 6
AROMA KIMYASI
GMB5033 | MALT ve BIRA TEKNOLOJISI S 2. 02 3 6 GMB5032 | SUT URUNLERI URETIM S 2.0 2 3 6
TEKNOLOJISI
GMB5035 | PROSES DiZAYNI ve DEGERLENDIRMESI S 3. 00 3 6 GMB5034 | GIDALARIN MINERALLERLE S 3.0 0 3 6
ZENGINLESTIRILMESI ve
BIYOYARARLILIK
GMB5037 | SUT ve URUNLERI FiZIK ve KIMYASI S 2.0 2 3 6 |[GMB5036 | GIDALARDA RAF OMRU S 3 00 3 6




DERS ASAMASI

GMB5039 | GIDALARDAKI IZ ELEMENTLER GMB5038  SUT TEKNOLOJISINDE PROBIYOTIK
BAKTERILER ve PREBIYOTIKLER
GMB5041  SUT TEKNOLOJISINDE ALTERNATIF GMB5040 | GIDALARIN MODIFIYE
KORUMA YONTEMLERI ATMOSFERDE MUHAFAZASI
GMB5043 | GIDA MQHENDiSLiGiNDE GMB5042 | GASTRONOMI ve YEMEK TARIHI
MOLEKULERUYGULAMALAR
GMB5045 | ASEPTIK AMBALAJLAMA TEKNOLOJISI GMB5044  MAYALAR ve MAYALARIN
BIYOTEKNOLOIJIK
UYGULAMALARDA KULLANIMI
GMB5047 | MISIR URUNLERI ve TATLANDIRICILAR GMB5046  TEMEL UYGULAMALI
MIKROBIYOLOJI
GMB5049 | GIDA SANAYiNDlg YATIRIM PROJESI GMB5048 ET T.EKNOLOHSiNDE SON
HAZIRLAMA, DEGERLENDIRME ve iZLEME GELISMELER
YONTEMLERI
GMB5051 | SUT URUNLERINDE REOLOJi ve TEKSTUR GMB5050 | GIDA BULASANLARI VE
KALINTILARI
GMB5053 | CAY ISLEME TEKNOLOJISI GMB5052 | GIDA ISLEMEDE YENI TEKNIKLER
GMB5055 | ILERI ET BILIMI VE TEKNOLOJISI GMB5054  GIDALARDA BULUNAN BIYOAKTIF
BILESIKLER
GMB5057  GIDA ANALIZ LABORATUVARLARINDA
KALITE YONETIM SISTEMLERI
GMB5059  GIDA ENDUSTRISINDE KULLANILAN TIBBI
VE AROMATIK BITKILER
III. YARIYIL / GUZ IV. YARIYIL / BAHAR
GMB6009 | DURULTMA VE FILTRASYON TEKNIKLERI GMB6008 | GIDA MUHAFAZA TEKNOLOJISI
GMB6011 | YAGLARIN HIDROJENENASYONU VE GMB6010 | LIPITLER
MARGARIN TEKNOLOJISI
GMB6013 | NISASTA KIMYASI VE TEKNOLOJISI GMB6012 | GIDA SANAYINDE ISTATIKSEL
KALITE KONTROL
GMB6015 | GIDA MIKOLOJISI GMB6014 | ILERI GIDA KIMYASI
GMB6017 | AROMA AKTIF GIDA BILESENLERI GMB6016 | DEGIRMENCILIK TEKNOLOJISI




GMB6019 | GIDA KAYNAKLI SULFUR BILESENLERI GMB6018 | OZEL TAHIL URUNLERI
GMB6021 | ILERI SUT TEKNOLOJIiSI GMB6020 | GIDA TOKSIKOLOJISI
GMB6023  ILERI GIDA BIYOKIMYASI GMB6022 | GIDALARIN ISLENMESI SIRASINDA
OLUSAN KIMYASAL
DEGISIKLIKLER
GMB6025 | GIDA BILIMINDE ARASTIRMA METOTLARI GMB6024 | GIDA FERMENTASYONLARI
GMB6027 | LAKTIK ASIT BAKTERILERI ve LAKTIK GMBG6026 | FLAVOR ve FENOL BILESIKLERI
ASIT BAKTERILERININ BIYOTEKNOLOJIK TEKNOLOJISI
UYGULAMALARDA KULLANIMI
GMB6029 | SUT URUNLERINDE FONKSIYONEL GMB6028 | FERMENTE SUT URUNLERI
KATKILAR KIMYASI ve TEKNOLOJISI
GMB6030 | GIDALARIN FIZIKSEL OZELLIKLERI
GMB6032 | URUN GELISTIRMEDE GIDA
KATKILARI
GMB6034 | KALITESININ MIKROBIYOLOJIK
OLARAK BELIRLENMESINDE
PROTEOM VE METABOLOM
ANALIZLERI
GMB6036 GIDA SANAYINDE KULLANILAN
BAHARATLAR ve OZELLIKLERI
GMB6038  GIDALARDA MIKROBIYEL RAF

OMRU

GMB6040

[LERI PEYNIR TEKNOLOJISI




BURSA ULUDAG UNIVERSITY
INSTITUTE OF SCIENCE
2020-2021 ACADEMIC YEAR COURSE PLAN

DEPARTMENT OF FOOD ENGINEERING
DEPARTMENT / PROGRAM | INTEGRATED DOCTORAL PROGRAM
I. TERM / FALL II. TERM / SPRING
Code Course Title Type | T|U|L |Credit | ECTS Code Course Title Type |T|U|L |Credit|ECTS
GMB6191 PHD THESIS CONSULTING I C 0:1:0 0 1 GMB6192 : PHD THESIS CONSULTING I C 0:1:0 0 1
GMB6181 ADVANCED TOPICS IN PHD THESIS C 4:0: 0 0 5 GMB6182 | ADVANCED TOPICS IN PHD THESIS 11 C 4:0:0 0 5
|
GMB5001 SAFE FOOD PROCESSING C 3:0:0 3 6 GMB5002 | ADVANCED FOOD MICROBIOLOGY C 2. 0 2 3 6
TECHNIQUES
GMB5003 INSTRUMENTAL FOOD ANALYSIS C 3:0:0 3 6 GMBS... ELECTIVE COURSE -1 E 3:0:0 3 6
w TECHNIQUES
g GMBS... ELECTIVE COURSE -I E 3 6 GMBS... ELECTIVE COURSE -1l E 3 6
b, GMBS... ELECTIVE COURSE -II E 3 6 GMBS... ELECTIVE COURSE -111 E 3 6
Ic.an Total Credits 12 30 Total Credits: 12 30
% I1l. TERM / FALL IV. TERM / SPRING
O ||GMB6193 | PHD THESIS CONSULTING Il C 0:1:0 0 1 GMB6194 : PHD THESIS CONSULTING IV C 010 0 1
© GMB6183  ADVANCED TOPICS IN PHD THESIS C 4:0: 0 0 5 GMB6184 | ADVANCED TOPICS IN PHD THESIS IV C 4.0 0 0 5
1l
GMB6001  ADVANCED STERILISATION C 300 3 6 GMB6172 | SEMINAR C 02 0 0 4
TECHNIQUES
GMBS6... ELECTIVE COURSE -I E 3 6 FENG6000 RESEARCH TECHNIQUES AND C 2.0 0 2 2
PUBLICATION ETHICS
GMBS6... ELECTIVE COURSE -1 E 3 6 GMBS... ELECTIVE COURSE -I E 3 6
GMBS6... ELECTIVE COURSE -I11 E 3 6 GMBS... ELECTIVE COURSE -Il E 3 6
GMBS... ELECTIVE COURSE -111 E 3 6
Total Credits 12 30 Total Credits . 11 30
V. TERM /FALL VI. TERM / SPRING
%) GMB6195 PHD THESIS CONSULTING V C 0:1:0 0 20 GMB6196 | PHD THESIS CONSULTING VI C 0:1:0 0 25
@ GMB6185 CDVANCED TOPICSINPHDTHESIS 4, g ¢ o 5 |GMB6186 ADVANCED TOPICSINPHDTHESISVI C 4 0 0 0 5
= GMB6177 PHD PROFICIENCY EXAMINATION C 0 0:0 0 5
Total Credits 30 Total Credits 30




VII. TERM / FALL

VIIl. TERM / SPRING

GMB6197  PHD THESIS CONSULTING VI C 010 0 20 [[GMB6198 | PHD THESIS CONSULTING VIII C 010 25
GMB6187 CIIDIVANCED TOPICS IN PHD THESIS C 4.0 0 0 5 GMB6188 Cﬁl\/ANCED TOPICS IN PHD THESIS C 4.0 0 5
Total Credits 30 Total Credits 30

IX. TERM /FALL X. TERM /SPRING
GMB6199 | PHD THESIS CONSULTING IX 010 0 25 |[[GMB6100 | PHD THESIS CONSULTING X C 4:0:0 5
GMB6189 ,IAXDVANCED TOPICS IN PHD THESIS 4.0 0 0 5 GMB6190 | ADVANCED TOPICS IN PHD THESIS X C 010 25
Total Credits 30 Total Credits 30

TOTAL CREDITS: 47 - TOTAL ECTS: 300




BURSA ULUDAG UNIVERSITY

INSTITUTE OF SCIENCE

2020-2021 ACADEMIC YEAR COURSE PLAN (ELECTIVE COURSES)

DEPARTMENT OF FOOD ENGINEERING
DEPARTMENT / PROGRAM INTEGRATED DOCTORAL PROGRAM
I. TERM /FALL Il. TERM / SPRING
Code Course Title Type |T|U|L |Credit | ECTS Code Course Title Type Credit | ECTS
GMB5011 | INDUSTRIAL FOOD PROCESS E 3. 0:0 3 6 GMB5010 | DRYING TECHNIQUES OF FOODS E 3 6
ENGINEERING
GMB5013 | INDUSTRIAL FRUIT JUICE E 2 02 3 6 GMB5012  INDUSTRIAL CANNING TECHNOLOGY E 3 6
PRODUCTION TECHNOLOGY
GMB5015  CHEMISTRY AND TECHNOLOGY E 300 3 6 GMB5014 ' CHEMICAL MICROBIOLOGY E 3 6
OF EDIBLE FATS AND OILS
GMB5017 | CEREAL CHEMISTRY E 2 02 3 6 GMB5016 A FERMENTED CEREAL PRODUCTS E 3 6
TECHNOLOGIES
GMB5019 | TECHNOLOGY OF BISCUIT, E 2. 0:2 3 6 GMB5018 : PASTA AND NOODLE TECHNOLOGY E 3 6
L(]DJ CRACKER AND CAKE
< || GMB5021 | STARTER PRODUCTION AND USE E 2.0:2 3 6 GMB5020 : SAFETY, MICROBOLOGY AND E 3 6
5 IN FOOD INDUSTRY CHEMISTRY OF FOODS
& | GMB5023 IDENTIFICATION OF E 2 02 3 6 GMB5022 ' TECHNIQUES APPLIED IN FOOD E 3 6
% MICROORGANISMS CAUSING PACKAGING
@) SPOILAGE IN FOODS
© |GMB5025  MICROBIAL PROCESS E 300 3 6 GMB5024 A COMMUNITY NUTRITION E 3 6
TECHNOLOGY
GMB5027 FOOD SANITATION E 300 3 6 GMB5026 A FUNCTIONAL FOODS AND E 3 6
NUTRACEUTICALS
GMB5029 | INDUSTRIAL FRUIT WINES E 2.0:2 3 GMB5028 : WHISKY AND COGNAC PRODUCTION E 3 6
TECHNOLOGY 6
GMB5031 | ENZYMES IN FOOD INDUSTRY E 2.0:2 3 6 GMB5030 : FOOD AROMA AND AROMA E 3 6
CHEMISTRY
GMB5033 | MALT AND BEER TECHNOLOGY E 2.0:2 3 6 GMB5032 | DAIRY PROCESSING TECHNOLOGY E 3 6
GMB5035 PROCEES DESIGN AND E 300 3 6 GMB5034 FORTIFICATION OF FOODS WITH E 3 6
EVALUATION MINERALS AND BIOAVAILABILITY




COURSE STAGE

GMB5037  PHYSICS AND CHEMISTRY OF GMB5036 | SHELFLIFE OF FOODS
MILK AND DAIRY PRODUCTS
GMB5039  TRACE ELEMENTS IN FOODS GMB5038  PROBIOTIC BACTERIA AND
PROBIOTICS IN DAIRY SCIENCE
GMB5041  ALTERNATIVE PRESERVATION GMB5040 | MODIFIED ATMOSPHERE PACKAGING
TECHNIGUES IN DAIRY SCIENCE OF FOOD
GMB5043  MOLECULAR APPLICATIONS IN GMB5042 GASTRONOMY AND FOOD HISTORY
FOOD ENGINEERING
GMB5045  ASEPTIC PACKAGING GMB5044 | YEASTS and BIOTECHNOLOGICAL
TECHNOLOGY APPLICATIONS OF YEASTS
GMB5047 | CORN PRODUCTS AND GMB5046 ' BASIC PRACTICAL MICROBIOLOGY
SWEETENERS
GMB5049 | INVESTMENT PROJECT GMB5048 | RECENT ADVANCES IN MEAT
PREPARATION, EVALUATION TECHNOLOGY
AND MONITORING METHODS IN
FOOD INDUSTRY
GMB5051 RHEOLOGY AND TEXTURE OF GMB5050 | FOOD CONTAMINANTS AND
DAIRY PRODUCTS RESIDUES
GMB5053  TEA PROCESSING TECHNOLOGY GMB5052  NOVEL FOOD PROCESSING
TECHNIQUES
GMB5055  ADVANCED MEAT SCIENCE AND GMB5054  FOOD BIOACTIVES
TECHNOLOGY
GMB5057  QUALITY MANAGEMENT
SYSTEMS FOR FOOD TESTING
LABORATORIES
GMB5059  MEDICINAL and AROMATIC
PLANTS USED IN FOOD
INDUSTRY
I1l. TERM / FAL IV. TERM / SPRING
GMB6009 CLARIFICATION AND GMB6008 ' FOOD PRESERVATION TECHNOLOGY
FILTRATION TECHNIQUES
GMB6011 HYDROGENATION OF FATS AND GMB6010  LIPIDS
MARGARINE TECHNOLGY
GMB6013 | CHEMISTRY AND TECHNOLOGY GMBG6012  STATISTICAL QUALITY CONTROL IN
OF STARCH FOOD INDUSTRY
GMB6015 FOOD MYCOLOGY GMB6014 | ADVANCED FOOD CHEMISTRY
GMB6017 | AROMA-ACTIVE FOOD GMB6016  MILLING TECHNOLOGY

COMPONENTS




GMB6019

FOOD-ORIGINATED SULPHUR
COMPOUNDS

GMB6018

SPECIAL CEREAL PRODUCTS

GMB6021

ADVANCED DAIRY TECHNOLOGY

GMB6020

FOOD TOXICOLOGY

GMB6023

ADVANCED FOOD
BIOCHEMISTRY

GMB6022

CHEMICAL CHANGES OCCURED
DURING FOOD PROCESSING

GMB6025

RESEARCH METHODS IN FOOD
SCIENCE

GMB6024

FOOD FERMENTATIONS

GMB6027

LACTIC ACID BACTERIA and
BIOTECHNOLOGICAL
APPLICATIONS OF LACTIC ACID
BACTERIA

GMB6026

TECHNOLOGY OF FLAVOR AND
PHENOLIC COMPOUNDS

GMB6029

FUNCTIONAL ADDITIVES IN
DAIRY PRODUCTS

GMB6028

CHEMISTRY AND TECHNOLOGY OF
FERMENTED DAIRY PRODUCTS

GMB6030

PHYSICAL PROPERTIES OF FOOD

GMB6032

FOOD INGREDIENTS AND ADDITIVES
IN PRODUCT DEVELOPMENT

GMB6034

THE PROTEOM AND METABOLOM
ANALYSIS USED IN DETERMINATION
OF MICROBIOLOGICAL FOOD
QUALITY

GMB6036

THE SPICES USED IN FOOD INDUSTRY
AND THEIR PROPERTIES

GMB6038

MICROBIAL SHELF LIFE ASSESSMENT
OF FOOD

GMB6040

ADVANCED CHEESE TECHONOLOGY




BURSA ULUDAG UNIiVERSITESI
FEN BiLIMLERIi ENSTITUSU
2020-2021 EGIiTiM OGRETIM YILI DERS PLANLARI

ANABILIM DALI GIDA MUHENDISLiGi ANABILIiM DALI
BiLiM DALI/ PROGRAMI  (TEZSiZ) YUKSEK LiSANS PROGRAMI
I. YARIYIL / GUZ Il. YARIYIL / BAHAR
Kodu Dersin Ad1 Tiiri | T| U | L |Kredi |AKTS Kodu Dersin Ad1 Tiriik | T |U|L |Kredi| AKTS
GMB5301 | GUVENLI GIDA URETIMI Z i3:0:0; 3 6 |GMB5302 GIDA MIKROBIYOLOJISINDE YENI z 2 0 2 3 6
UYGULAMALAR
GMB5303 | ENSTRUMENTAL GIDA ANALIZLERI: Z 3 00 3 6 |[GMB... SECMELI DERS-I S 3 6
= TEORI ve UYGULAMALAR
§ GMB... SECMELI DERS-I 3 6 |GMB... SECMELI DERS-II S 3 6
Zf GMB... SECMELI DERS-II 3 6 | GMB... SECMELI DERS-III S 3 6
E GMB... SECMELI DERS-III 3 6 |[[GMB... SECMELI DERS-IV S 3 6
a
Zorunlu olarak alinmasi gereken AKTS Z 6.0:0 6 12 Zorunlu olarak ahinmasi gereken AKTS Z 2. 0.2 3 6
Toplam Toplam
Secmeli olarak alinmasi gereken AKTS S 9 18 Secmeli olarak alinmasi gereken AKTS S 12 24
Toplam Toplam
Toplam Kredi 15 30 Toplam Kredi 15 30
Il. YARIYIL / GUZ
GMB5304 | DONEM PROIJESI Z 000 O 30
Toplam Kredi: 0 30

TOPLAM KREDI: 30 TOPLAM AKTS: 90




BURSA ULUDAG UNIiVERSITESI
FEN BIiLIMLERI ENSTITUSU
2020-2021 EGITIM OGRETIM YILI DERS PLANLARI (SECMELI DERSLER)

ANABILIM DALI GIDA MUHENDISLiGi ANABILiM DALI
BiLiM DALI/ PROGRAMI (TEZSiZ) YUKSEK LiSANS PROGRAMI
I. YARIYIL / GUZ I1. YARIYIL / BAHAR
Kodu Dersin Adi Tiirii | T | U | L |Kredi |AKTS Kodu Dersin Adi Tiirii | T |U | L |Kredi | AKTS
GMB5311 | GIDA ISLEME MUHENDISLIGININ TEMEL S 3 00 3 6 [[GMB5310 GIDA MUHENDISLIGINDE S 3.0 0 3 6
ILKELERI VE ENDUSTRIYEL KURUTMA TEKNIKLERI
UYGULAMALARI
GMB5313 | MEYVE SUYU ISLEME TEKNOLOJISINDE S 20 2 3 6 |[GMB5312 | KONSERVE BILIMI ve TEKNOLOJISI s 202 3 6
GELISMELER
GMB5315 | YAG KIMYASI ve ENDUSTRIYEL YEMEKLIK | S 3 0.0 3 6 |GMB5314 KIMYASAL MIKROBIYOLOJININ S 3 00 3 6
YAG TEKNOLOJiSi TEMELLERI
GMB5317 | ILERI TAHIL KIMYASI S 20 2 3 6 |[GMB5316 FERMENTE TAHIL URUNLERI s 2. 0.2 3 6
URETIMINDE ILERI TEKNOLOJILER
% GMB5321 | MIKROBIYELSTARTER URETIMI VE S 2.0 2 3 6 | GMB5318 MAKARNA ve ERISTE URETIMININ S 202 3 6
% TEKNOLOIJISI TEMEL ILKELERI
% |GMB5323  GIDA PROSESLERINDE BOZULMAYA S 2.0 2 3 6 |[GMB5320 | GUVENILIR GIDA URETIMINDE S 3 00 3 6
2 NEDEN OLAN MIKROORGANIZMALAR MIKROBIYOLOJIK VE KIMYASAL
g TEHLIKELER
GMB5325 | MIKROBIYEL BIiYOKUTLE PROSES S 300 3 6 |[GMB5322 | GIDA AMBALAJLAMADA YENILIKCIi: S 3 0 0 3 6
TEKNOLOJILERI ve YONETIMI UYGULAMALAR
GMB5327 | SANITASYON VE GIDA ENDUSTRISI S 300 3 6 |[GMB5324 | TOPLUM SAGLIGI ve BESLENME
GMB5329 | MEYVE SARAPLARI BiLiMI ve TEKNOLOJISI S 20 2 3 6 |[GMB5326 | FONKSIYONEL GIDA BILIMI ve S
YENILIKCI TEKNOLOJILER
GMB5331 | GIDA ISLEMEDE ENZIM KULLANIMI S 20 2 3 6 |[GMB5328 | VISKIive KONYAK BILIMI ve s 2. 0.2 3 6
TEKNOLOJISI
GMB5333 | MALT ve BIRA TEKNOLOJISINDE S 20 2 3 6 |[GMB5330 | AROMA KiMYASI VE GIDALARDA s 202 3 6
GELISMELER BULUNAN AROMA MADDELERI
GMB5335 | GIDA SANAYINDE PROSES DiZAYNI ve S 300 3 6 [GMB5332 | SUT URUNLERI ISLEMEDE ILERI{ s 202 3 6
DEGERLENDIRMESI TEKNOLOJILER




GMB5337 | SUT URUNLERI BIYOKIMYASI GMB5334 | GIDA MUHENDISLIGINDE
BIYOYARARLILIK ve GIDALARIN
MINERAL MADDELERCE
ZENGINLESTIRILMESI
GMB5339 | GIDALARDA BULUNAN iZ ELEMENTLER ve GMB5336 | GIDA STABILITESI ve RAF OMRU
ONEMI
GMB5341  SUT ISLEME TEKNOLOJISINDE YENILIKCI GMB5338 | PROBIYOTIKLER, PREBIYOTIKLER
KORUMA YONTEMLERI ve SUT URUNLERINDE KULLANIMI
GMB5343  GIDA MUHENDISLIGINDE MOLEKULER GMB5340 GIDA SANAYINDE MODIFIYE
TEKNIKLERIN TEMEL ILKELERI ve GUNCEL ATMOSFER UYGULAMALARI
UYGULAMALAR
GMB5345 ASEPTIK AMBALAJLAMA GMB5342 GASTRONOMI VE MUTFAK
TEKNOLOJILERININ TEMEL ILKELERI ve SANATLARI
UYGULAMALARI
GMB5347 GIDA SANAYINDE KULLANILAN MISIR GMB5344  BIYOTEKNOLOJIK SURECLERDE
URUNLERI ve TATLANDIRICILAR MAYALARIN KULLANIMI: TEMEL
ILKELER VE UYGULAMALAR
GMB5349 | GIDA MUHENDISLERI i¢in YATIRIM PROJESI GMB5346 | GIDA MUHENDISLIGINDE
HAZIRLAMA, DEGERLENDIRME ve iZLEME UYGULAMALI MiKROBIYOLOJI:
YONTEMLERININ TEMEL ILKELERI TEMEL ILKELER ve GELISMELER
GMB5351 | SUT URUNLERININ REOLOJiSI GMB5348 | ET ISLEME TEKNOLOIJISINDE
YENILIKCI UYGULAMALAR
GMB5353 | CAY KiMYASI ve URETIM TEKNOLOJISI GMB5350 | GIDA PROSESLERINDE
BULASANLAR VE KALINTILAR
GMB5355 | ET BILIMININ TEMEL ILKELERI VE ISLEME GMB5352 | YENILIKCI GIDA ISLEME
TEKNOLOIJISI TEKNIKLERI
GMB5357 | GIDA MUHENDISLERI i¢cin KALITE YONETIM GMB5354  GIDA ENDUSTRISINDE
SISTEMLERI ve GIDA ANALIZ KULLANILAN KAROTENOIDLER
LABORATUVARLARI UYGULANMALARI
GMB5359 | TIBBI VE AROMATIK BITKILERIN GIDA

ENDUSTRISINDE KULLANIMI




BURSA ULUDAG UNIVERSITY

INSTITUTE of SCIENCE

2020-2021 ACADEMIC YEAR COURSE PLAN

DEPARTMENT OF FOOD ENGINEERING
DEPARTMENT / PROGRAM  (Non-Thesis) Master's Program
I. TERM /FALL Il. TERM / SPRING
Code Course Title Type L [Credit |[ECTS Code Course Title Type | T | U | L |Credit | ECTS
GMB5301 | SAFE FOOD PRODUCTION C 0 3 6 GMB5002  NEW APPLICATIONS IN FOOD C 2 0 2 3 6
MICROBIOLOGY
GMB5303 | INSTRUMENTAL FOOD C 0 3 6 |[GMB... ELECTIVE COURSE - 3 6
ANALYSIS: THEORY AND

0 APPLICATIONS

|<£ GMB... ELECTIVE COURSE -I 3 6 GMB... ELECTIVE COURSE -l 3 6

[72]

L - :

& GMB... ELECTIVE COURSE -II 3 6 GMB... ELECTIVE COURSE-III 3 6

o)

8 GMB... ELECTIVE COURSE -llI 3 6 GMB... ELECTIVE COURSE-IV 3 6
Total ECTS credits (Compulsory C 0 6 12 Total ECTS credits (Compulsory C 2 0 2 3 6
courses) courses)

Total ECTS credits (Elective E 9 18 Total ECTS credits (Elective courses) 12 24
courses)
TOTAL Credits 15 30 TOTAL Credits 15 30
I1l. TERM / FALL
GMB5304 TERM C 00 O 30
PROJECT
TOTAL Credits 0 30

TOTAL CREDITS: 30 TOTAL ECTS: 90




BURSA ULUDAG UNIVERSITY
INSTITUTE of SCIENCE
2020-2021 ACADEMIC YEAR COURSE PLAN (ELECTIVE COURSES)

DEPARTMENT OF FOOD ENGINEERING
DEPARTMENT / PROGRAM | (Non-Thesis) Master's Program
I. TERM /FALL IV. TERM / SPRING
Code Course Title Type | T L |Credit|ECTS Code Course Title Type Credit| ECTS
GMB5311 : BASIC PRINCIPLES AND INDUSTRIAL E 300 3 6 GMB5310 :DRYING TECHNIQUES IN FOOD E 3 6
APPLICATIONS OF FOOD PROCESSING ENGINEERING
ENGINEERING
GMB5313 : ADVANCES IN FRUIT JUICE PROCESSING E 2.0 2 3 6 GMB5312  CANNING SCIENCE AND E 3 6
TECHNOLOGY TECHNOLOGY
GMB5315 | OIL CHEMISTRY AND INDUSTRIAL EDIBLE E 3 00 3 6 |[[GMB5314 FUNDAMENTALS OF CHEMICAL E 3 6
OILS TECHNOLOGY MICROBIOLOGY
GMB5317 | ADVANCED CEREAL CHEMISTRY E 202 3 6 [[GMB5316 ADVANCED TECHNOLOGIES IN E 3 6
FERMENTED CEREAL PRODUCTS
w ||GMB5321 | ADVANCES IN TECHNOLOGY OF BISCUIT, E 202 3 6 |[[GMB5318 BASIC PRINCIPLES OF PASTA AND E 3 6
g CRACKER AND CAKE NOODLE TECHNOLOGY
5 GMB5323 : MICROBIAL STARTER PRODUCTION AND E 2.0 2 3 6 GMB5320 : MICROBIOLOGICAL AND CHEMICAL E 3 6
w TECHNOLOGY HAZARDS IN SAFE FOOD
@ PRODUCTION
8 GMB5325 | MICROORGANISMS THAT RESULT E 2.0 2 3 6 GMB5322 | INNOVATIVE APPLICATIONS IN E 3 6
© SPOILAGE IN FOOD PROCESSES FOOD PACKAGING
GMB5327  MICROBIAL BIOMASS PROCESS E 3.0:0 3 6 GMB5324  COMMUNITY HEALTH AND E 3 6
TECHNOLOGY AND MANAGEMENT NUTRITION
GMB5329 | FRUIT WINE SCIENCE AND TECHNOLOGY E 2.0 2 3 GMB5326  FUNCTIONAL FOOD SCIENCE AND E 3 6
NOVEL TECHNOLOGIES
GMB5331 | APPLICATIONS OF ENZYMES IN FOOD E 202 3 GMB5328 | WHISKY AND COGNAC SCIENCE E 3 6
PROCESSING AND TECHNOLOGY
GMB5333 | DEVELOPMENTS IN MALT AND BEER E 2. 0.2 3 6 GMB5330 | AROMA CHEMISTRY AND AROMA E 3 6
TECHNOLOGY COMPOUNDS IN FOOD
GMB5335 PROCESS DESIGN AND EVALUATIONINTHE E 3 0.0 3 6 [GMB5332 ADVANCED TECHNOLOGIES IN E 3 6
FOOD INDUSTRY DAIRY PRODCUTS PROCESSING




GMB5337

BIOCHEMISTRY OF DAIRY PRODUCTS

GMB5334

BIOABILITY IN FOOD ENGINEERING
AND ENRICHMENT OF FOOD BY
MINERAL SUBSTANCES

GMB5339

TRACE ELEMENTS IN FOODS AND THEIR
IMPORTANCE

GMB5336

GMB5341

NOVEL PRESERVATION METHODS IN MILK
PROCESSING TECHNOLOGY

GMB5338

FOOD STABILITY AND SHELFLIFE

GMB5343

FUNDAMENTALS AND CURRENT
APPLICATIONS OF MOLECULAR
TECHNIQUES IN FOOD ENGINEERING

GMB5340

PROBIOTICS, PREBIOTICS AND
THEIR APPLICATIONS IN MILK
PRODUCTS

GMB5345

BASIC PRINCIPLES AND APPLICATIONS OF
ASEPTIC PACKAGING TECHNOLOGIES

GMB5342

MODIFIED ATMOSPHERE
APPLICATIONS IN FOOD INDUSTRY

GMB5347

CORN PRODUCTS AND SWEETENERS USED
IN FOOD INDUSTRY

GMB5344

GASTRONOMY AND CULINARY
ARTS

GMB5349

FUNDAMENTALS OF INVESTMENT PROJECT
PREPARATION, EVALUATION AND
MONITORING METHODS FOR FOOD
ENGINEERS

GMB5346

APPLIED MICROBIOLOGY IN FOOD
ENGINEERING: BASIC PRINCIPLES
AND ADVANCES

GMB5351

RHEOLOGY OF DAIRY PRODUCTS

GMB5348

INNOVATIVE APPLICATIONS IN
MEAT PROCESSING TECHNOLOGY

GMB5353

CHEMISTRY AND PROCESSING
TECHNOLOGY OF TEA

GMB5350

CONTAMINANTS AND RESIDUES IN
FOOD PROCESSES

GMB5355

BASIC PRINCIPLES OF MEAT SCIENCE AND
PROCESSING TECHNOLOGY

GMB5352

NOVEL FOOD PROCESSING
TECHNIQUES

GMB5357

QUALITY MANAGEMENT SYSTEMS AND
APPLICATIONS IN FOOD ANALYSIS
LABORATORIES FOR FOOD ENGINEERS

GMB5354

CAROTENOIDS UTILIZED IN FOOD
INDUSTRY

GMB5359

USE OF MEDICAL AND AROMATIC PLANTS
IN FOOD INDUSTRY




