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INTRODUCTION

Greenhouse gases generated by human activities alter the[Etmosphere's radiation balance,
affecting the environment (Masson-Delmotte et al., 2018). Carbon dioxide (CO2), methane
(CH4fnd nitrous oxide (NO) are the most common human-caused greenhouse gases. It has
been estimated that the food we eat is responsible for about 30% of global greenhouse gas
emissions (Soussana, 2014 Climate change, environmental destruction, habitat loss, and
pollution are all problems associated with the existing food system, making sustainable eating
much more important. Changes in nutritional preferences to avoid over consumption, the
transition to healthy diets with lower environmental effects, and the E&fluction of losses and
waste in food systems are all part of sustainable nutrition (Giilsoz, 2017). The concepts of
sustainability and sustainable development were first used in 1983 by the Brundtland
Commiffion (officially the World Environment and Development Commission) (Alsaffar,
2016). Sustainable development is defined by the Brundtland Commission as "meeting the
needs of current generationsf¥ithout compromising future generations' ability to meet their own
needs". Sustainable diets Food and Agriculture OrganizatiofffJFAO) said “Nutritionally
adequate, safe and healthy; culturally acceptable, protective and respectful of biodiversity and
ecosystem, accessible, economically viable and affordable; diets that use natural resources and
human resources in the best way (FAO, 2012). Estimates of greenhouse gas emissions include
emissions produced by processes ranging from the manufacture of nutrients to the time of
termination (Health Council of the Netherlands, 2011).

Aside from food intake, the greenhouse gas effect of wastes is also a major concern. It also
means squandering our limited natural resources. Both wastes and nutrient losses have been
extensively researched in the field of nutrition. Nutrient losses are reductions in edible foods
that occur in the supply chain. Food waste refers to the decreases that occur after the food
reaches the confilmer. According to the report prepared by FAO, 1/3 of the foofJproduced
(approximately 1.3 billion tons of food) is lost or waste every year (FAO, 2011). The aim of
this study is to calculate the amount of greenhouse gas emissions produced by plate waste
generated during lunch in a staff cafeteria.

METHOD

This study was conducted in an Istanbul factory's staff cafeteria from September 10 to
September 18, 2020. The amount of plate waste generated during the lunch service was
measured. All of the meals' recipes are included, as well as the portion sizes for cooked meals.

Determination of portion and waste amounts: Before the food was distributed, a digital scale
was used to calculate the portion size of each meal. Plate waste was collected separately
according to the menu containers after lunch. Only edible plate waste was collected as food
waste.




Greenhouse Gas Emissions Calculation: There are different methods for calculating
greenhouse gas emissions of foods in the literature. In this study, published "standard average
greenhouse gas emission" amounts were used ) food produced using traditional production
methods. Because Turkey is no specific data on greenhouse gas emissions, greenhouse gas
emissions are used compiled by a meta-analysis (Heller, 2015).

The values for greenhouse gas emissions contained in the recipes including salt, mint, cumin,
black pepper, red pepper, tomato paste, parsley, vanilla, cocoa, and vinegar are not included
in the calculation.

Data Analysis

Calculations and statistical analysis were made with Microsoft Excell6. Total amounts and
proportions were calculated. Mean and standard deviation values of all quantitative data were
determined.

RESULTS

4 course table d’hétel menus with fixed soup are served for lunch in the staff cafcteria of the
factory where we conducted this study. The list of meals made during the study is given in
Table 1. Ist course includes main meals, 2nd course A includes soups, 2nd course B includes
vegetables cooked in olive oil, pilaf and pasta, and 3rd course salads, fruits, and desserts.

Table 1. The list of meals made during the study

Day 1st course 2nd course A 2nd course B 3rd course
1 Mixed grill Lentil soup ;1]('; and vermicelli Buttermilk
P ol o Green beans with .
2 Bosnian ravioli Ezogelin soup Tomato sauce Grape
3 Meatballs with mashed potatoes Vermicelli soup  Couscous salad Pudding
4 White beans with beef Turkish Rice and vermicelli ik
Wedding soup pilaf
5 Roasted meat with potatoes Tarhana soup Bulgur pilaf Yogurt
Rice pilaf with Turkish
6 Moussaka Yogurt s .
oussatd ogurt sotp chickpeas Shepherd’s salad
. . . Rice and vermicelli .
7 Chicken skewers (Fried potatoes) Ezogelin soup pilaf Buttermilk
8 Green beans with beef Vermicelli soup  Baked pasta Plum
9 Lady thigh meatballs-mashed Mushroom soup Kidney beans in olive Revani

potatoes oil

As shown in Table 2, an average of 590.55 persons ate a day. It was determined that the
menus contain an average of 807.06 + 221.83 kcal energy, 41.10 + 14.22 g protein, 39.77 +
14.66 g fat and 70.60 + 32.26 g carbohydrate.




Table 2. The number of persons eating, and the distribution of the foods made according to their energy and

macronutrient contents
Day Number of Persons Energy (kcal) Protein (g) Fat (g) CHO (g)
1 720 674.5 60.7 295 40.7
2 675 695.3 2738 26.4 849
3 320 1088.6 482 45.1 121.2
4 275 619.6 327 28.8 56.1
5 685 967.9 455 68.8 437
6 640 571.2 235 33.2 439
7 720 7854 609 325 61.7
8 600 669.0 267 356 595
9 680 11920 439 58.0 123.7
Mean + SD 590.55+£170.61 807.06£221.83 41.10+14.22 39.77+14.66 70.60+32.26

The distribution of food groups of daily food waste is shown in Table 3. The average daily
amount of food waste was found to be 28.6 kg. When the wastes were analysed according to
the meal groups, the most waste was in the first course (29.7%) and the least waste was in the

third course (13.9%).

Table 3. Daily Food Waste Amounts (kg)

Day 1stcourse 2ndcourse A 2ndcourse B 3rd course Total

1 154 4.9 4.8 0 251
2 35 105 6.3 4.6 249
3 25 54 4.5 34 158
4 34 5.3 23 23 137
5 12.6 9.4 122 38 38
6 10.8 10.2 6.2 6.6 338
7 12.5 6.0 8.8 0 273
8 7.8 11.2 112 6 36.2
9 7.8 8.0 174 9 422
Avg. 8.5 79 8.2 4.0 286
% 29.7 276 288 139 100

On the basis of meal, it was determined that the most waste was sourced from kidney beans
with olive oil (174 kg). Since the buttermilk is served packaged, those that are not consumed

did not cause the waste.

The daily average greenhouse gas emission of the meals produced was determined to be
1516.321 kgCO2e. The average greenhouse gas emission of daily a portion was determined to
be 2.569 kgCO2e. When the greenhouse gas emissions per portion are examined, high values
are observed on the first and fifth days. In these days, high values are thought to occur because
there are dishes with a large amount of red meat (Table 4).




Table 4. Daily greenhouse gas emission of the food produced (CO- equivalent / kg)

Day Number of Greenhouse Gas Greenhouse Gas
Persons Amount (portion) Amount (daily total)

1 720 4249 3059.540

2 675 1.258 848.924

3 320 3408 1090.520

4 275 2.192 602.819

5 685 4.350 2979.690

6 640 1.949 1247349

7 720 1.247 898.037

8 600 1471 882.765

9 680 2996 2037.247
Avg. 591 2569 1516.321

As shown in Table 5, when examining the average greenhouse gas emission per serving of the
meals produced, 2.130467224 CO2 equivalent / kg for the first course meals, 0.095174348 CO2
equivalent / kg for the second course A meals,0.161214876 CO2 equivalent / kg for the second
course B meals and 0.18730543 CO2 equivalent / kg for the third course meals. When examined
in terms of meal groups, the most greenhouse gas was generated in the first course meals and
the least in the second course A meals. Therefore, it can be said that the environmental impact
of the soups is the lowest. When the meals were examined one by one, it was observed that the
mixed grill (3.864 CO2 equivalent / kg) had the highest carbon footprint. Since the greenhouse
gas emissions of red meats are high and the amount of red meat per portion in the mixed grill
is high, the greenhouse gas amount of this meal is quite high.

When the meals produced and the amount of waste are compared in portions, it has been
determined that approximately 1 in 3 (29.6%) becomes waste because it is not consumed. When
compared in grammage, it was found that an average of 7.1% of the meals produced became
waste per day (Table 6).

Table 6. Comparison of Total Production and Waste Amounts

Day Total Waste Total Waste Total Total Waste
(portion) Production Percentage waste Production  Percentage (kg)
(portion) (portion) (kg) (kg)
1 143 720 19.9 25.1 5004 50
2 160 675 23.7 249 4455 56
3 96 320 30.0 158 2224 7.1
4 88 275 32.0 137 176 78
5 231 685 33.7 38 472.65 80
6 207 640 323 33.8 416 8.1
7 159 720 22.1 273 5112 53
8 223 600 37.2 362 402 90
9 266 680 39.1 422 448 8 94

Average 1748 590.6 29.6 286 3994 71




Table 5. Greenhouse gas emissions of food produced (CO 2 equivalent/ kg)

1st course Greenhouse Gas Greenhouse Gas Average
Amount (Portion) (CO: equivalent / kg)
Mixed grill 3.864
Bosnian ravioli 1.017419012
Meatballs with mashed potatoes 3.008076517
White beans with beef 1.37412057 2.130467224

Roasted meat with potatoes
Moussaka

3.820110331
1.589478788

Chicken Skewers (Fried Potatoes) 0.84375
Green beans with beef 1.050464088
Lady thigh meatballs-mashed 2.606785714
Potatoes
2nd course A Greenhouse Gas Greenhouse Gas Average
Amount (Portion) (CO: equivalent / kg)
Lentil soup 0.030811594
Ezogelin soup 0.096064989
Rice and vermicelli pilaf 0.022826733
Turkish wedding soup 0.375832258 0.095174348
Tarhana soup 0.009084395
Yogurt soup 0.093
Mushroom soup 0.110057443

2nd course B

Greenhouse Gas
Amount (Portion)

Greenhouse Gas Average
(COz equivalent / kg)

Rice pilaf
Green Beans with Tomato Sauce
Couscous salad
Bulgur pilaf
Rice pilaf with chickpeas
Baked pasta

0.164993392
0.099230769
0.145089286
0.116717822
0.165367802
0.342184397

0.161214876

Kidney beans in olive oil 0.087363636
3rd course Greenhouse Gas Greenhouse Gas Average
Amount (Portion) (COz equivalent / kg)
Buttermilk 0.189556136
Grape 0.04495
Pudding 0.231882083
Tzatziki 0.277124116 0.18730543
Yogurt 0.404
Turkish Shepherd’s Salad 0.101135814
Plum 0.0558
Revani 0.191744589

In our study, 13646891 CO2 equivalent / kg of greenhouse gas was released due to the meals
produced for nine days. 1047 CO2 equivalent / kg of greenhouse gases were released solely due
to the production of waste meals (Table 7).




Table 7. Amounts of Greenhouse Gases Resulting from the Production of Waste Meals (CO; equivalent [ kg)

Day 1st course 2nd course A 2nd course B 3rd course Total
1 2075 1.0 54 00 3040
2 173 6.5 4.5 13 29.6
3 36.1 0.8 4.4 42 454
4 234 143 3.1 39 44.7
5 2483 0.6 9.8 17 2664
6 85.8 6.1 6.8 47 1034
7 48.9 3.8 10.1 00 62.8
8 38.9 1.8 240 22 66.8
9 96.5 5.8 10.1 11.5 1239
Average 99.2 4.5 8.7 39 1163
Total 8927 408 78.1 354 1047.0
DISCUSSION

The food produced in this study resulted in the production of 13646.891 kgCO2e greenhouse
gas over the period of 9 days. A daily portion's average greenhouse gas emissions was
calculated to also be 2,569 kgCO2e.

Nutrition is the most essential requirement foffflife's survival, protection, and continuity of
health. Humanity may face resource scarcity in the future as a result of continued global
population growth and inefficient resource usage. Furthermore, the planet's environmental
health is steadily declining. The challenges are exacerbated by the pressures brought on by
global warming. The idea of sustainable nutrition emerges at this stage. Changes in dietary
preferences to minimize excessive consumption and the transition to healthy diets with lower
environmental effects, as well as reducing losses and waste in food systems, are both part of
sustainable nutrition (Giils6z, 2017). Sustainable nutrition is critical not only for future
generations' resources, but also for reducing food's harmful environmental impact. Food
produces 1/3 of the greenhouse gas that has a harmful impact on environmental health and
causes climate change (Soussana, 2014). Food processing, packaging, storage, transportation,
and cooking all emit greenhouse gases. Furthermore, food that is not eaten due to
overconsumption or other factors results in waste. Extra greenhouse gases are produced during
the disposal of these wastes.

Animal-based food production emits more greenhouse gases than plant-based food production.
Therefore, cutting down on meat consumption is seen as the most important strategy for
lowering global greenhouse gas emissions (Vieux, 2013). Animal products, on the other hand,
contain high-quality protein and essential micronutrients. In this case, itis important to consider
whether the suggested diets lead to nutritional deficiencies. Beyond nutrition for sustainable
diets, some countries have established diets that reduce environmental effects and reduce
greenhouse gas emissions. In the Netherlands and Sweden, for example, new diets have been
developed that limit meat consumption in favour of sustainably produced fish (Schott and
Andersson, 2015). At the same time, dietary models such as the Mediterranean diet, the double
pyramid model, the DASH diet, the new Nor@@ diet, vegetarianism, and veganism are thought
to contribute to sustainable nutrition (Vieux et al., 2013; Monsivais et al., 2015; FAO, 2016;
Ruini et al., 2016).

The average greenhouse gas emission of a daily serving was calculated to be 2,569 kgCO2e in
this study. The greenhouse gas emissions of the first-course meals were found to be higher than




those of the other courses. Since first-course meals contain lots of meat, emissions of
greenhouse gases are higher. Furthermore, on days when the amount of red meat consumed is
high, greenhouse gas emissions have increased. Since red meat emits more gkfenhouse gases
than chicken and fish, it is more acceptable to use chicken and fish meat as a source of animal
protein in the diet for sustainable nutrition. When the weekly greenhouse gas emissions of 3
different diets of 2000 kcal (omnivorous, vegetarian and vegan) prepared with meals suitable
for traditional Turkish food culture were examined, it was found that the omnivorous diet had
35.22 kgCO2e, the vegetarian diet had 27.8 kgCO2e and the vegan diet had 18.5 kgCO2e
carbon footprint (Ugtug et al., 2021).

In a study in Canada, it was observed that greenhouse gas emissions decreased by 8.9 Mt CO2e
if the diet beef-pork ratio was changed from 50:50 to 25:75. This study also reveals how
important the choice of animal protein source is in terms of sustainable nutrition (Dyer, 2020).
In a study conducted in England, when the individuals are classified according to their meat
consumption, the daily greenhouse gas emission (100 g/day) is 7.19 kgCO2e, 5.63 BJCO2e in
moderate meat consumption (50-99 g/day) 4.67 kgCO2e in consumers (<50 g/day), 3.91
kgCO2 in fish consumers, 3.81 kgCO2e in vegetarians and 2.89 kgCO2e in vegans
(Scarborough et al.,2014).

When the food and waste amounts produced in our study are compared in terms of weight, it
has been determined that an average of 7.1% of them per day become waste. The average
amount of waste per person is calculated as 48.3 g. It has been determined that 11.8% of the
meals produced in the staff cafeteria of Ankara University are waste. The average amount of
waste per person was found to be 92.2 g (Songiir, 2017). Food waste was found to be 10.7% in
Columbia University cafeterias, according to a study (Costello et al., 2016).

The carbon footprint factor for each food could not be determined in this study when calculating
greenhouse gas emissions from food. In the method section, these foods are mentioned.

e

A large amount of preventable food waste is produced in the food service system. Waste can
be minimized until it reaches the consumer with proper menu planning and production that is
sufficient for the number of people. The customer should take as much food as they can eat and
be informed about the effects of edible waste. By using environmentally friendly methods such
as composting plate waste, the damage caused by waste to the environment can be minimized.
In future studies, greenhouse gas emission calculations regarding the post-consumption process
can be included.
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TABAK ATIKLARININ SERA GAZI EMiSYON DEGERLERININ BELIRLENMESI
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GIRIS

Insan faaliyetlerinden kaynaklanan sera gazlar1 atmosferin radyasyon dengesini degistirmekte
ve bu durum da iklimi etkilemektedir (Masson-Delmotte ve ark., 2018). Karbon dioksit (CO2),
metan (CH4) ve azot oksit (NO) emisyonlar1 insan kaynakli olugan baslica sera gazlandur.
Kiiresel sera gazi emisyonlarinin yaklasik %30 unun tiikettigimiz besinlerden kaynaklandig
hesaplanmistir (Soussana, 2014). Cevre kirliligi, iklim degisikligi, biyo ¢esitliligin azalmasi ve
¢evresel bozulmalar siirdiiriilebilir beslenmenin 6nemini artirmistir. Siirdiirillebilir beslenme,
gevreye olumsuz etkileri diisiik olan diyetlere gecisi, beslenme tarzi degisikliklerini, fazla
tilkketimi azaltmayi, besin zincirlerindeki kayip ve atiklarin azaltilmasini igeren ¢ok yonlil bir
kavramdir (Giilséz, 2017). Brundtland Komisyonu (Diinya Cevre ve Kalkinma Komisyonu)
1983 yilinda ilk kez siirdiiriilebilir kalkinmay1 ‘gelecek kusaklarin ihtiyaglarim karsilayabilme
imkanlarini yok etmeden mevcut nesillerin ihtiyacinin karsilanmas1’ seklinde tanimlanmigtir
(Alsaffar, 2016). Siirdiiriilebilir diyetleri Gida ve Tarim Orgiitii (FAO) ise “Beslenme agisindan
yeterli, giivenli ve saghkl; kiiltiirel olarak kabul edilebilir, biyolojik gesitlilige ve ekosisteme
karsi koruyucu ve saygili, ulasilabilir, ekonomik agidan uygun ve satin alinilabilir; dogal
kaynaklar1 ve insan kaynaklarini en iyi sekilde kullanan diyetler” seklinde tanimlamigtir (FAO,
2012). Sera gazi emisyonu tahminleri besinlerin iiretiminden Omiirlerinin dolmasina kadar
gecen siirecler boyunca ortaya ¢ikan sera gazi emisyonlarim icermektedir (Health Council of
the Netherlands, 2011).

Besinlerin tiiketimi diginda atiklarimin da sera gazi etkisi onemli bir konudur. Ayni zamanda
kisitli olan dogal kaynaklarimizin israfi anlamina gelmektedir. Beslenmede hem Efiklar hem de
besin kayiplan iizerinde yogun g¢alismalar yapilan konulardir. Besin kayiplar, tedarik zinciri
boyunca yenilebilir besinlerde olusan azalmalar: ifade etmektedir. Besin atiklari ise besinler
titketiciye ulagtiktan sonra olusan azalmalar ifade eder. FAO’nun hazirladigi rapora gore
dretilen gidalarin her yil 1/3’0 (yaklasik 1,3 milyar ton gida) kaybedilmekte veya atik
olmaktadir (FAO,2011). Bu ¢alismada, bir personel yemekhanesinde 63le yemeklerinde olusan
tabak atiklarimin sera gazi emisyon miktarinin hesaplanmast amaglanmusgtir.

YONTEM

Bu galisma, Istanbul’da bir fabrikanin personel yemekhanesinde 10-18 Eyliil 2020 tarihlerinde
gerceklestirilmistir. Ogle yemeginde servisinde olusan tabak atiklari 6l¢iilmiistiir. Servis edilen
tiim yemeklerin yemek receteleri ve pisiren yemek porsiyon miktart temin edilmistir.

Porsiyon ve Atik Miktarlarinin Belirlenmesi: Yemek dagitimi yapilmadan 6nce her yemegin
porsiyon miktart dijital tart: ile dlgiilmiistiir. Ogle yemegi sonrast olusan tabak atiklar1 menii
kaplarina gore ayr ayri toplanmistir. Toplanan yiyecek atiklan sadece yenilebilir tabak
ﬁlklarmdan olusmaktadir,

Sera Gaz1 Emisyonlarmin Belirlenmesi: Literatiirde besinlerin sera gazi emisyonlarinin
hesaplanmasi ile ilgili farkli metotlar bulunmaktadir. Bu galismada ise geleneksel iiretim
yontemleri kullanilarak iiretilen yiyecekler igin yaymnlanmig “standart ortalama sera gazi




emisyon” miktarlar: kullanilmistir. Besinlerin sera gazi emisyonlarina iligkin Tiirkiye’ye 6zgii
veri bulunmadig: icin, yapilan bir meta analiz sonucu derlenen sera gazi emisyonlar: ile
hesaplamalar yapilmistir (Heller, 2015).

Yemek tariflerinin igerisinde bulunan tuz, nane, kimyon, karabiber, kirmiz1 toz biber, salga,
maydanoz, vanilya, kakao ve sirkeye 0zgill sera gazi emisyon degerleri bulunmadig: igin
hesaplamaya dahil edilmemistir.

Verilerin Istatistiksel Olarak Degerlendirilmesi

Hesaplamalar ve istatistiksel analizler Microsoft Excell6 ile yapilmigtir. Toplam miktarlar,
oranlar belirlenmistir. Nicel tiim verilerin ortalama, standart sapma degerleri belirlenmistir.

BULGULAR

Bu calismayr yaptigimiz fabrikanin personel yemekhanesinde &6gle yemeginde corbasi
sabitlenmis 4 kap set-seg¢imsiz meniiler servis edilmektedir. Calisma boyunca yapilan
yemeklerin listesi Tablo 1’de verilmistir. | .kap ana yemekleri, 2.kap A ¢orbalari, 2 kap B pilav,
makarna ve zeytinyaglilar, 3 kap isc salata, meyve ve tatlilan igermektedir.

Giin 1.Kap 2Kap A 2.Kap B 3 Kap
Mercimek NPT .
1 Karigik Tzgara Corba Sehriyeli Piring Pilavi  Ayran
2 Bognak Manti Ezogelin Corba D‘()‘l'l'lillCS Soslu Taze Uziim
Fasulye

Piireli Hasanpasa . ] S

3 o Sehriye Corba Kuskus Tavuk Gogsii
Kofte

4 Etli Kuru Fasulye Diigiin Corba Sehriyeli Piring Pilavi  Cacik
Patatesli Et Kavurma  Tarhana Corba Bulgur Pilavi Yogurt

6  Patlican Musakka Ayranagi Cortba  Nohutlu Piring Pilavi  Coban Salata
Tavuk Cop $is . L L. o ;

7 (Patates Kizartma) Ezogelin Corba  Sehriyeli Piring Pilavi  Ayran

8  Etli Taze Fasulye Sehriye Corba Firm Makarna Erik

9 s;il]?blldu Kofte- Mantar Corba Zeytinyagh Barbunya Revani

Tablo 2'de gosterildigi iizere giinliik ortalama 590.55 personel yemek yemistir. Meniilerin
ortalama 80706 + 221.83 kkal enerji, 41.10 £ 14.22 g protein, 39.77£14.66 g yag ve
70.60+32.26 g karbonhidrat igerdigi saptanmistir.




Tablo 2. Yemek yiyen kisi say1s1 ve yapilan yemeklerin enerji ve makro besin 6 gesi igeriklerine gore dagilim

Giin Kisi Sayis1 Enerji (kkal) Protein (g) Yag (g) CHO (g)
1 720 6745 60,7 295 40,7
2 675 6953 278 264 849
3 320 1088.6 482 451 1212
4 275 619.6 327 28,8 56,1
5 685 9679 455 68,8 437
6 640 5712 235 332 439
7 720 7854 60,9 325 617
8 600 6690 26,7 356 595
9 680 1192,0 439 580 1237

OrtzSD  590,55+170,61 807,06:22183  41,10£1422  39.77<1466  70,60£32,26

Giinliik yemek atiklarinin yemek gruplarina gére dagilimi Tablo 3’te gosterilmistir. Giinliik
yemek atig1 miktari ortalama 28,6 kg olarak bulunmustur. Atiklar yemek gruplarina gore
incelendiginde en ¢ok atik birinci kap yemeklerde (%29.7), en az atik {iglincii kap yemeklerde
(%13.9) olusmustur.

Tablo 3. Ginlitk Yemek Atig Miktarlar: (kg)
Giin 1.Kap 2KapA 2KapB 3.Kap TOPLAM

1 154 49 48 0 25.1
2 35 105 63 46 249
3 25 54 45 34 15.8
4 34 53 27 23 13,7
5 126 94 12,2 38 38
6 108 102 62 6,6 338
7 125 6,0 8.8 0 273
8 78 112 112 6 36.2
9 78 8,0 174 9 22

Ort. 85 79 82 40 28,6
% 297 216 288 139 100

Yemek bazinda incelendiginde ise en fazla atigin zeytinyagli barbunyadan (174 kg)
kaynaklandi: tespit edilmistir. Ayranlar ise paketli olarak servis edildigi igin tiiketilmeyenler
atik olusturmamuistir.

Uretilen yemeklerin giinliik ortalama sera gazi emisyonu 1516321 kgCOz2e oldugu
belirlenmistir. Giinliik bir porsiyonun ortalama sera gazi emisyonunun ise 2.569 kgCO:ze oldugu
belirlenmistir. Porsiyon basina diisen sera gazi emisyonlan incelendiginde birinci ve besinci
giin yiiksek degerler goriilmektedir. Bu giinlerde kirmizi et miktarinin fazla oldugu yemekler
bulundugu igin yiiksek degerler olustugu diisiiniilmektedir (Tablo 4).




Tablo 4. Uretilen yemeklerin giinliik sera gazi emisyonu (CO; esdegeri/kg)

Giin Kisi Sayisi Sera Gaan Miktar: Sera Gan Miktar
(porsiyon) (giinliik toplam)

1 720 4249 3059540

2 675 1258 848,924

3 320 3408 1090,520

4 275 2192 602,819

5 685 4350 2979 690

6 640 1949 1247 349

7 720 1247 898,037

8 600 1471 882,765

9 680 2996 2037247
Ort. 591 2569 1516,321

Tablo 5'te gosterildigi iizere, iiretilen yemeklerin porsiyon bagina diisen ortalama sera gazi
emisyonu incelendiginde birinci kap yemeklerin 2.130467224 CO: esdegeri/kg, ikinci kap A
yemeklerin 0095174348 CO: esdegeri/kg, ikinci kap B yemeklerin 0.161214876 CO:
esdegeri’kg ve tglinci kap yemeklerin 0.18730543 CO2 esdegeri’kg oldugu bulunmustur.
Yemek gruplan agisindan incelendiginde en fazla sera gazi birinci kap yemeklerde, en az sera
gazi ise ikinci kap A yemeklerde olusmustur. Dolayisiyla ¢orbalarin gevresel etkilerinin en
diisiik oldugu soylenebilir. Yemekler tek tek incelendiginde ise karigik 1zgaranin (3.864 COx
esdegeri’kg) en yiiksek karbon ayak izine sahip oldugu gozlemlenmistir. Kirmizi etlerin sera
gaz1 emisyonlari fazla oldugu icin ve karisik 1zgarada porsiyon bagina diisen kirmizi et miktan
fazla oldugu i¢in bu yemegin sera gazi miktart oldukga fazladir.

Uretilen yemekler ve atik miktarlar1 porsiyon olarak karsilasurildiginda yaklagik 3’te 1’inin
(%29.6) tiketilmedigi i¢in atik haline geldigi tespit edilmistir. Gramaj olarak
karsilastirildiginda ise iiretilen yemeklerin giinliik ortalama %7.1’inin atik haline geldigi tespit
edilmistir (Tablo 6).

Tablo 6. Toplam Uretim ve Atk Miktarlarinin Kargilagtirilmas:

Giin Toplam Atik  Toplam Uretim  Atik Yiizdesi Toplam atik Toplam Atk Yiizdesi

(porsiyon) (porsiyon) (porsiyon) (kg) Uretim (kg) (kg)
1 143 720 199 25,1 5004 50
2 160 675 237 249 4455 56
3 96 320 300 158 2224 7.1
4 88 275 320 13,7 176 78
5 231 685 337 38 472,65 80
6 207 640 323 33,8 416 8.1
7 159 720 22,1 27,3 5112 53
8 223 600 372 36,2 402 90
9 266 680 391 422 448 8 94

Ortalama 1748 5906 296 28,6 3994 71




Tablo 5. Uretilen yemeklerin sera gazi emisyonlari (CO2 esdegeri/kg)

1. Kap Sera Gan Miktari Sera Gazn Ortalamasi
(Porsiyon) (CO: esdegeri/kg)
Karigik Tzgara 3.864
Bosnak Manti 1017419012
Piireli Hasanpasa Kofte 3.008076517
Etli Kuru Fasulye 1.37412057 2130467224

Et Kavurma Patatesli

Patlican Musakka

3820110331
1589478788

Tavuk Cdp Sis Ayva Dilim Patates 0.84375
Etli Taze Fasulye 1.050464088
Kadinbudu Kéfte-Piireli 2.606785714
2. Kap A Sera Gan Miktar: Sera Gaz Ortalamasi
(Porsiyon) (CO: esdegeri/kg)
Mercimek Corba 0030811594
Ezogelin Corba 0.096064989
Sehriye Corba 0022826733
Diigiin Corba 0.375832258 0.095174348
Tarhana Corba 0.009084395
Soguk Ayranas: Corba 0.093
Mantar Corba 0.110057443
2.KapB Sera Gan Miktar: Sera Gazi Ortalamasi
(Porsiyon) (CO:z esdegeri/kg)
Sehriyeli Piring Pilav1 0.164993392
Domates Soslu Taze Fasulye Kavurma 0.099230769
Kuskus Salatas: 0.145089286
Bulgur Pilavi 0.116717822 0.161214876

Nohutlu Piring Pilavi

Firn Makarna

0.165367802
0.342184397

Zeytinyagh Barbunya 0.087363636
3. Kap Sera Gan Miktari Sera Gazn Ortalamasi
(Porsiyon) (CO: esdegeri/kg)
Ayran 0.189556136
Uziim 0.04495
Yalanc: Tavuk Gogsi 0231882083
Cacik 0277124116 0.18730543
Yogurt 0.404
Coban Salata 0.101135814
Erik 0.0558
Revani 0.191744589




Calismamizda dokuz giin boyunca iiretilen yemekler nedeniyle 13646,891 CO2 esdegeri/kg
sera gazi acgiga ¢tkmustir. Sadece atik yemeklerin iiretim kaynakl olarak ise 1047 CO2
esdegeri’kg sera gaz1 agiga ¢ikmustir (Tablo 7).

Tablo 7. Atik Yemeklerin Uretiminden Kaynaklanan Sera Gazi Miktarlar1 (CO2 esdegeri/kg)

Giin 1. Kap 2.Kap A 2.KapB 3. Kap Toplam

1 2975 1.0 54 00 304,0

2 173 6.5 45 1,3 29,6

3 36.1 08 44 4.2 454

4 234 14,3 3.1 3.9 4.7

5 2483 0.6 98 1.7 266,4

6 858 6.1 6.8 4,7 1034

7 489 38 10,1 0,0 628

8 389 1.8 24,0 2,2 668

9 96.5 58 10,1 115 123,9
Ortalama 992 45 87 39 116,3
Toplam 892,7 40,8 78,1 354 10470

TARTISMA

Bu ¢alismada 9 giin boyunca iiretilen yemekler nedeniyle toplam 13646.891 kgCO2e sera gazi
aciga ¢tkmustir. Glinliik bir porsiyonun ortalama sera gazi emisyonu 2.569 kgCOaze olarak
hesaplanmustir.

Beslenme, yagsamin siirdiiriilebilmesi, sagligin korunmasi ve devamlilig1 i¢in en temel ihtiyactir.
Diinya niifusunun siirekli artmas: ve kaynaklarin dogru kullanilmamasi, insanligi ileride
kaynaklarin tamamen tilkenmesi sorunuyla karsi karsiya birakabilir. Bununla birlikte gezegenin
cevre sagligi da giderek bozulmaktadir. Kiiresel 1sinmanin yarattigi bask: sorunlart daha da
derinlestirmektedir. Bu noktada siirdiiriilebilir beslenme kavramu karsimiza g¢ikmaktadir.
Siirdiiriilebilir beslenme, ¢evreye olumsuz etkileri diisiik olan diyetlere gegisi, beslenme tarzi
degisikliklerini, fazla tiiketimi azaltmayi, besin zincirlerindeki kayip ve atiklarin azaltilmasin
igeren ok yonlii bir kavramdir (Giilséz, 2017). Siirdiiriilebilir beslenme sadece gelecek nesiller
icin kaynaklarin korunmas: agisindan degil ayni zamanda besinlerin ¢evreye olan olumsuz
etkilerinin azaltilmas1 agisindan da Onemlidir. Cevre sagligimi olumsuz etkileyen ve iklim
degisikliklerine neden olan sera gazimn 3’te 1’1 yiyeceklerden kaynaklanmaktadir (Soussana,
2014). Yiyeceklerin iiretim, paketleme, depolama, tasima, pisirme asamalarinin hepsinde sera
gazi agiga ¢ikmaktadir. Ayrica gereksinimden fazla alinan veya gesitli nedenlerle tiiketilmeyen
yiyecekler atik olusturmaktadir. Bu atiklarin bertaraf edilmesi sirasinda da ekstra sera gazi aciga
¢ctkmaktadir.

Bitkisel besinlerin iiretimi hayvansal besinlerin {iretimine gdre daha az sera gazi agiga
cikarmaktadir. Bundan dolayi sera gazi emisyonlari azaltilmasinda temel strateji, hayvansal
besin tiiketiminin azaltilmas: olarak goriilmektedir (Vieux, 2013). Aym zamanda hayvansal
besinler elzem mikro besin dgeleri ve yiiksek kalitede protein agisindan zengindir. Bu durumda
onerilen diyetlerin beslenme yetersizligine neden olup olmadiklarina dikkat edilmelidir. Bazi
iilkeler gevresel etkileri diisiik olan siirdiiriilebilir diyetler gelistirmistir. Ornegin; Isve¢ ve
Hollanda et tiikketiminin azaltilip bunun yerine siirtidiiriilebilir olarak yetistirilen baliklarin
titketildigi diyetler olusturmuslardir (Schott ve Andersson, 2015). Aynt zamanda Akdeniz tipi
beslenme, ¢ift piramit modeli, DASH diyeti, yeni Nordik diyeti, vejetaryenlik ve veganlik gibi




beslenme modellerinin siirdiiriilebilir beslenmeye katkis1 olabilecegi diisiiniilmektedir (Vieux
ve ark., 2013; Monsivais ve ark., 2015; FAO, 2016; Ruini ve ark., 2016).

Bu calismada giinliik bir porsiyonun ortalama sera gazi emisyonu 2.569 kgCO:2e olarak
hesaplanmistir. Birinci kap yemeklerin sera gazi emisyonunun diger kaplara gore daha fazla
oldugu bulunmustur. Birinci kap yemeklerde et miktari fazla oldugu i¢in sera gazi emisyonunun
fazla oldugu diisiiniilmektedir. Ayrica kirmiz1 et miktarinin fazla oldugu giinlerde de sera gazi
EBnisyonu artmustir. Kirmizi etin sera gazi emisyonu tavuk ve balik etine gore fazla oldugu i¢in
diyette hayvansal protein kaynagi olarak tavuk ve balik etinin kullanilmasi siirdiiriilebilir
beslenme agisindan daha uygun olacaktir. Geleneksel Tiirk yemek kiiltiiriine uygun yemeklerle
hazirlanan 2000 kkal’lik 3 farkli diyetin (omnivor, vejetaryen ve vegan) haftalik sera gazi
emisyonlart incelendiginde omnivor diyetin 35.22 kgCOze. vejetaryen diyetin 27.8 kgCOze ve
vegan diyetin 18.5 kgCO2e karbon ayak izine sahip oldugu bulunmustur. Hayvansal
kaynaklarin tiiketimi arttikga diyetin sera gazi emisyonu da artmaktadir (Ugtug ve ark., 2021).

Kanada’da yapilan bir ¢alismada diyetin sigir eti-domuz eti oramin 50:50°den 25:75%¢
doniistiiriilmesi halinde sera gazi emisyonunun 8,9 Mt COz2e azaldig1 gézlemlenmistir. Bu
calisma da hayvansal protein kaynag: tercihinin siirdiiriilebilir beslenme agisindan ne kadar
onemli oldugunu ortaya koymaktadir (Dyer, 2020). ingiltere’de yapilan bir galismada ise
bireylerin et tiiketimlerine gore siniflama yapildiginda giinliik sera gazi emisyonunun fazla et
titkketenlerde (=100 g/giin) 7.19 kgCO2e, orta diizeyde et tiiketenlerde (50-99 g/giin) 5,63
kgCOze, az miktarda et tiiketenlerde (<50 g/giin) 4,67 kgCOae, balik tiikketenlerde 3,91 kgCOze,
vejetaryenlerde 3.81 kgCOqze ve veganlarda 2.89 kgCOze oldugu tespit edilmistir (Scarborough
ve ark., 2014).

Calismamizda iiretilen yemek ve atik miktarlari gramaj olarak karsilastirildiginda giinliik
ortalama %7.1"inin atik haline geldigi tespit edilmistir. Kigi bagina diigen ortalama atik miktar
483 g olarak hesaplanmistir. Ankara Universitesi personel yemekhanesinde yapilan bir
calismada tiretilen yemeklerin %11.8’inin artik olarak birakildig: tespit edilmistir. Kisi basina
diisen ortalama artik miktarinin ise 92.2 g oldugu bulunmustur (Songiir, 2017). Columbia
Universitesi yemekhanclerinde yapilmis olan bir ¢alismada isc gida atik oranmnin %10.7 oldugu
saptanmistir (Costello ve ark., 2016).

Bu calismada yemeklerin sera gazi emisyonlari hesaplanirken her besin icin karbon ayak izi
faktoriine ulagilamamistir. Bu besinler yontem kisminda bahsedilmistir.

SONUC

Toplu beslenme sistemleri onlenebilir gida atiklarinin 6nemli miktarda olustugu yerlerdir.
Uzman kigiler tarafindan menii planlamas:1 ve kisi sayisma uygun iretim ile tiiketiciye
ulagsmadan atik miktar1 azaltilabilir. Tiiketicinin yiyebilecegi kadar yemegi tabagina almas: ve
yenilebilir atiklarin etkileri konusunda egitim verilmesi gereklidir. Tabak atiklarinin
kompostlama gibi ¢cevreci yontemler kullanilarak ¢evreye olan zarari minimuma indirilebilir.
lleride yapilacak olan calismalara tilketim sonrasi siirecle ilgili sera gazi emisyonu
hesaplamalar1 dahil edilebilir.
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