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TESEKKUR

Kendine 6zgii dogas1 ve ardinda tiim heybetiyle duran Erciyes Dagi ile iilkemizin
nadide kentlerinden birisi olan Kayseri’de, Erciyes Universitesi Ziraat Fakiiltesi Bahce
Bitkileri Bolimii’'ne bir Ogretim {iyesi olarak yeni atandigimda hazirlamis oldugum bu
projenin, vermis oldugu destek ile hayata gegmesini saglayan Erciyes Universitesi Bilimsel
Arastirma Projeleri Koordinasyon Birimi Koordinatorliigii’ne, projenin yiiriitiilmesi
esnasinda, calismalarimiza sahip oldugu bilgi ve becerisiyle yogun katkis1 bulunan Inonii
Universitesi Miithendislik Fakiiltesi Gida Miihendisligi Anabilim Dal1 6gretim iiyesi Yrd. Dog.
Dr. Murat YILMAZTEKIN’e ve projenin basarili bir sekilde tamamlanmasi adma gdstermis

olduklar1 gayret ve sabirdan 6tiirii tiim proje ekibine siikranlarimi sunarim.

Yrd. Dog¢. Dr. K. Ugurtan YILMAZ
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OZET

Giliniimlizde insan niifusunda goriilen artis ve buna bagli olarak artan tarimsal
faaliyetler ile alt yap1 yatirnmlar1 dogal sartlarda yetisen bir ¢ok yabani meyve tiiriinii yok olma
tehlikesi ile karsi karsiya getirmistir. Bu tehlikeyi yasayan tiirlerden birisi de Kayseri ve
yoresinde yaygin olarak rastlanilan ve geleneksel olarak meyveleri tiiketilen ahlattir. Yapilan
bu ¢alisma ile ahlat konusunda simdiye kadar hi¢bir yerde yapilmamis olan morfolojik ve
biyokimyasal ¢aligmalar yiiriitiilmiistiir. Bu noktada Kayseri ve yoresinde yapilan arastirmalar
sonucunda ahlat popiilasyonlarinin 6zellikle Talas ve Talas — Koscagiz ile Sariz ve Sariz —
Tufanbeyli arasindaki vadilerde oldugu ve bulunduklar1 vadilerde genis alanlara yayildiklar
saptanmigstir. Bu ahlatlardan alinan meyve 6rneklerinde yapilan pomolojik analizlerde tiplere
gore varyasyonun ¢ok fazla oldugu Dbelirlenmistir.  Biyokimyasal ¢alismalar
degerlendirildiginde ahlat meyvelerinin toplam fenolik madde miktarlar1 42.79-119.14 mg /
100 g araliginda, asitlik miktarlar1 0.20-1.40 g/100 g araliginda, toplam seker igerikleri ise
8.36 g/100 g ile 19.31 g/100 g araliginda bulunmustur. Yapilan aromatik bilesik tayini
calismalarinda ise farkli tiplerde degisik miktarlarda belirlenen toplam 216 bilesik tespit
edilmistir. Ele alinan tiim tiplerde ortak bilesiklerden en 6nemlisinin ve en yiiksek miktarda

olanin duyusal olarak tereyagi koukusu veren 3-Hydroxy-2-butanone oldugu belirlenmistir.

Anahtar Kelimeler: Pyrus elaeagnifolia, ahlat, pomoloji, biyokimyasal icerik, aromatik
bilesikler



ABSTRACT

Several edible wild fruit species are under threat of extinction due to intensive
agricultural and infrastructural activities to meet the demands of ever-increasing world
population. Among these species, wild pear in Kayseri is the common and traditional wild
variety consumed by local people. With this research, morphological and biohemical
characteristics of wild pears were investigated for the first time. Wild pear populations of the
province are widespread in Talas, Talas-Koscagiz, Sariz, Sariz-Tufanbeyli vallies.
Pomological analysis carried out on fruit samples revealed significant variations amont types.
Biochemical characteristics indicated that total phenolics varied between 42.79-119.14 mg /
100 g, acidity between 0.20-1.40 g/100 g, total sugar contents between 8.36 g/100 g ile 19.31
g/100 g. A total of 216 different compounds were determined in aromatic compounds tests.
Among all types of compounds, 3-Hydroxyl-2-butanone with butter cacao sense was the most

common one.

Keywords: Pyrus elaeagnifolia, wild pear, pomology, biochemical content, aromatical
compounds



1. GIRIS

Tiirkiye kendine 6zgii floras1 agisindan, iklimi ve cografik konumu itibariyle yaklasik
on bin tiire ev sahipligi yapan, Avrupa’nin ve Orta Dogu’nun en zengin iilkelerinden birisidir.
Diinyanin bu cografyasinda ¢ok eski tarihlerden beri yenebilen yabani bitki tiirleri 6nemli bir
besin kaynagi olarak kullanilmistir. Ayn1 zamanda bu yabani tiirler yerel ekonomi agisindan

da 6nemli bir role sahip olmuslardir (Dogan ve ark., 2004).

Bu anlamda {ilkemizde dogal olarak yetisen ahlatlarin (Pyrus elaeagnifolia Pall.)
diinyada bilinen tek anavatami Anadolu’dur (Dumanoglu, 1999; Ozbek, 1978). Bu haliyle
ahlatlar diinya genelinde Tiirkiye disinda sadece Avrupa’nin glineydogusu ve Kirim gibi dar
bir alanda yayillim gostermistir (Ozbek, 1978). Susuz ve kirag topraklarda, olumsuz iklim
kosullarina olduk¢a dayanikli olan ahlatlarin {ilkemizde ve diinyada bilinen bir kiiltiir formu

bulunmamaktadir (Sekil 1).

Sekil 1. Kayseri ve yoresinde dogal kosullarda yetisen ahlat agaglarindan bir goriintii

Ahlat agaclart maksimum 10 metre boya ulasabilir. Yapraklari 4-7 cm uzunlugunda
ve 2-3 cm genigliginde, gri yesil renkte ve her iki yiizii de tiiylidiir. Geng siirgiinleri sik tiiyli
ve gri renklidir. Aga¢ kabugu gri-kahverengi olup, govde iizeri catlaklarla dolu kabuk
goriiniimdedir. Dallar dikenlidir. Hermafrodit yapida olan c¢icekler, 5 adet tag ve canak
yapraga sahiptir ve semsiyemsi salkim seklindedirler. Ta¢ yapraklarin rengi beyazdir.
Meyveleri yalanci meyve olup, 3 - 4 cm ¢apinda kiiremsi - armut bigiminde, dnceleri yesil ve
tiiylli, olgunlastiginda ise sar1 - kahverengi ve tliysiizdiir. Kisa bir sap1 vardir. Tad1 buruk,
meyve dokusu genellikle kumludur. Ci¢eklenme zamani genel olarak bahar (Nisan) - bahar
sonu (Mayis) araligindadir (Yiicel, 2005; Mamikoglu, 2007) (Sekil 2, 3, 4, 5 ve 7).



Sekil 3. Ahlat ¢igegi ve yapraklarindan bir goriinim



Sekil 5. Olgunlagsmis ahlat meyveleri



Kis soguklara (-30 °C), kloroza, su stresine, yiiksek pH'ye ¢cok dayaniklidir. Bu
nedenle diger Pyrus tiirlerinin yetismedigi kurak ve kirecli alanlara daha iyi dayanim gosterir.
Ayrica ana¢ olarak kullanilmakta ve armutlar ile c¢ok iyi uyusmaktadir (Lombard ve

Westwood, 1987) (Sekil 6 ve 7).

Sekil 6. Uzerine armut asilanmus bir ahlat agac1

Tiim bu 6zellikleri ile ahlatlar, i¢ Anadolu’nun giiney béliimii ile Toros Daglar’nin
birbirine yaklastig1 yerde Orta Kizilirmak bdliimiinde yer alan ve bir¢ok yerinde bozkir iklimi
ozellikleri goriilen, yazlar sicak ve kurak, kislar1 ise soguk ve kar yagish gecen ve etrafindaki
heybetli daglar1 ve sahip oldugu ovalar ile ¢ok farkli rakimlara ve dolayisiyla kendine 6zgii
bir ekolojiye sahip olan Kayseri’de de dogal olarak yetisebildikleri uygun ortamlar

bulmuslardir.



Sekil 7. Uzerine armut asilanmus bir ahlat agacinin gévdesinin goriintiisii

Yetistigi yerlerde tek tek genotipler halinde genis bir alana yayilan ve yore halki
tarafindan kiiltiir armutlarina anag olarak kullanilmasi diginda, yapraklar1 ¢ay yapilarak icilen
ahlatlarin, meyveleri ise taze olarak tiiketildigi gibi kurutularak ta degerlendirilmektedir. Bazi
yorelerde kurutulan ahlat meyvelerinin havanda ezildigi, elde edilen meyve tozunun kahveye
benzedigi ve kavut adi da verilen bu tozun komposto yapiminda kullanildig1 bilinmektedir.
Yetisme alanlarindaki  yore halkinin  degerlendirme kiiltiiriine bagli olarak, ahlat
meyvelerinden kavut disinda, pekmez (Cansaran ve ark., 2007) ve tursu (Yerlitiirk ve ark.,
2008) yapiminda da yararlanildigina rastlanilmaktadir.

Yabani bir tiir olmasina ragmen yenebilmesi nedeniyle yerel halk tarafindan kendine
Ozgl tiiketim sekilleriyle degerlendirilen ahlatlar muhtesem tat ve aromaya sahiptir. Bu
nedenle ahlatlar meyvelerinin olgunlastigi déonemde, evlerin herhangi bir kdsesine iizeri agik
bir kap igerisinde konulurlarsa, her yere kokusunu yayan ve insanlar1 pozitif yonde etkileyen

bir 6zellige de sahiptirler.

Son zamanlara kadar gida sektoriindeki hizli gelismeler sebebiyle bir donem yerel
iiriinlerden uzaklasan ve sehir hayatinda yer alan tiiketicilerin, tiikettigi iirlinlerde eskiden

oldugu gibi ozellikle kendiliginden yetismis ve organik olmanin yani sira yogun aroma ve



yiiksek tat kalitesini tekrar aramaya baslamalari, tiiketim trendlerinde yeniden bir degisime
neden olmustur. Bu itibarla meydana gelen dogal iiriinlere yonelme ve hatta yer yer alternatif
tip olanaklar1 igerisinde degerlendirmek iizere dogal ortamlarda yetisen yabani bitki
formlarina olan talep, bu tiirlerin kullanilan kisimlarindaki ger¢ek biyokimyasal iceriklerinin
ortaya c¢ikarilmasimi ve bu igeriklerin insan sagligina saglayacagi fayda veya zararlarin
bilinmesini zorunlu hale getirmistir. Nitekim Anadolu’da yetistigi yerlerde 6zellikle olgun
meyvelerinin igerdigi bol miktardaki tanenlerin su tutma yetenegi olmasi nedeniyle olgun
ahlat meyveleri kabizliga neden olabilmektedir. Bu 6zelligi itibariyle olgun ahlat meyvelerinin
yerel halk tarafindan ishale karsi geleneksel bir ilag olarak kullanildigi bilinmektedir. Son
zamanlarda yapilan bazi ¢alismalarda da ahlatlarin farkli saglik problemlerinin ¢6ziimiinde de
geleneksel olarak kullanildigindan bahsedilmektedir. Bunlarin yani sira yenebilen yabani
formlarin sahip olduklar1 biyokimyasal igeriklerin belirlenmesi gelisen gida sektorii icerisinde
bu materyalin farkli gida iirlinlerinin gelistirilmesinde katki maddesi veya direkt iiriin olarak

kullanilip kullanilamayacag1 konusunda da bizlere 6nemli bilgiler saglayacaktir.

Yukarida bahsi gegen amagclara yonelik hazirlanan bu proje ile Kayseri ve yoresinde
yabani olarak yogun bir sekilde hayatiyetini siirdiirmekte olan, birbirinden farkli tipleri
bulunan ve yore halk: tarafindan geleneksel sekilde sevilerek tiiketilen ahlatlarin, son yillarda
insan sagligi agisindan olduk¢a Onemli Ozelliklere sahip oldugu ispatlanan basta toplam
fenolik madde ve toplam seker igerikleri ile 6nemli meyve kalite kriterlerinden birisi olan
aroma maddeleri ve pomolojik analizler gibi bazi temel morfolojik o6zellikleri ile

biyokimyasal igerikleri belirlenmistir.



2. GENEL BILGILER

Ik insanlar bitkilerin cicek, meyve, tohum, sap, yaprak, kok, kabuk gibi degisik
organ ve parcalarini ¢igneyerek, tadindan ve kokusundan onlarin yarayisliligi veya zehirliligi
konusunda bilgilenmeye ¢alismislardir. Zamanla toplama veya kiiltlir yoluyla {irettikleri tibbi
bitkilerden, baz1 basit yontemler yardimiyla, i¢lerinde bitkinin biyoaktif maddelerini tasiyan
ilk ilaglar1 da elde etmislerdir. Boylece bitkiler insanlarin hem temel besin kaynaklari hem de

ilk ila¢ kaynaklar1 olmustur (Baydar, 2007).

Yerlitirk ve ark., (2008) ahlat meyvelerinin yilan sokmalarinda zehir ¢ikarmada,
kaynatilmis aga¢ kabugunun bagirsak iilserlerine, mide bulantisina ve kalp carpintisina,
koklerinin kaynatilmasi ile elde edilen 6ziin ise hemoroide, bagirsak bozukluklarina, ishale ve
Ozellikle karin agris1 baslangicinda agrinin kesilmesi i¢in  kullanildigini bildirmislerdir.
Aragstiricilara gore tiim bu 6zelikleri nedeniyle ahlat gida endiistrisi i¢in oldukc¢a 6nemli bir

urindir.

Ayrica aragtiricilar ahlat meyvelerinin, dogada olduk¢a yaygin bulunan ve bakir
igerikli polifenoloksidaz (PPO) denilen bir enzim igerdigini ve bu enzimin hayvanlarda
melanizasyona, bitkilerde ise kahverengilesmeye neden oldugunu da bildirmislerdir (Gowda
ve Paul 2002; Shellby ve Popham, 2006). Depolanan meyvelerdeki kararmalarinda bu
enzimden kaynaklandig belirtilmistir.

Serteser ve ark. (2009) Tiirkiye’de Afyonkarahisar’da yetisen 38 yabani bitki tiirtiniin
antioksidan yapilar1 {izerine yaptiklari calismalarinda ahlat meyvelerinden elde ettikleri
ekstraktlardaki serbest radikalleri giderme aktivitesi, metal (Fe*?) selatlama aktivitesi ve

Hidrojen Peroksid (H,0,) inhibisyonu aktivitesi hakkinda bir takim sonuglara ulasmiglardir.

Ulkemiz ana vatan1 olmasina ragmen, ahlatlarla ilgili yapilan ¢alismalar oldukca
kisithdir. Yayilis alanlarinda farkli sekillerde tiiketilen ahlatlarla ilgili yapilacak her tiir
calismayla literatiire ciddi katkilar saglanmasi mutlak bir gerekliliktir. Bu kapsamda
1slahindan yetistirilmesine, cogaltilmasindan besin degerlerinin belirlenmesine, genetik
cesitliliginden anacglik 6zelliklerine kadar ve daha bir cok konuda ahlatlar diinyada bilimsel

calisma yoniinden en bakir tiirler arasinda yer almaktadir.

Meyve ve sebzelerin insan saglig1 i¢in ¢ok faydali iirlinler olduklar1 bilinmektedir.

Fakat son zamanlarda bunun nedenini bilim adamlar1 yaptiklar1 arastirmalar ile daha ayrintili



bir sekilde insanlarin bilgisine sunmaktadirlar. Meyve ve sebzeler hos tat ve lezzetleri yaninda
birgok besin elementini de birlikte icermektedirler. Baz1 elementlerin bir araya gelmesiyle

olusan bitkisel kimyasallar hastaliklara kars1 koruyucu bir potansiyel olusturmaktadir (Rossi,
2000).

Antosiyaninler flavonoid grubunun bir boliimiinii olusturmaktadirlar. Meyvelerdeki
antioksidanlar 6zellikle biliyiik Ol¢lide antosiyaninlerden kaynaklanmaktadir. Siyah, koyu
kirmiz1 ve mavi renkler i¢ceren meyvelerin antioksidan degerleri ¢ok daha yiiksektir (Marja ve
ark., 1999).

Antioksidanlarin yaslanmanin Oniine gectigi gercegi, bu maddelerin en Onemli
aktivitesidir. DNA molekiillerine zarar veren ve kansere yol agan serbest oksijen radikallerini
notralize etmektedirler (Rauha, 2001). Ayrica bunlar cevresel kanserojenleri etkisiz hale
getirirken, kardiovaskiiler rahatsizliklara karsi koruyucu etki saglamakta, giines zararina karsi
savagsmakta, Alzheimer ve Oteki yasliliktan kaynaklanan hastaliklari engellemektedirler
(Marianne ve Engelhart, 2002).

Sebze ve meyvelerin bazilar1 yiiksek antioksidan aktiviteye sahip bilesikler icerirler.
Vitamin C, Vitamin E ve karotenoidlerden baska antioksidanlarin ¢ogu gida bilesigi olarak
bulunur. Wang ve ark. (1996) ile Kalt ve ark. (1999), meyvelerde bulunan giiglii antioksidan
bilesikler hakkinda 6nemli galismalar yaymlamistir. Onemli aktiviteye sahip antioksidanlar
ahududu, kusburnu, geleboru (Elmastas ve Gercekcioglu, 2006), miirver (Abuja ve ark.,
1998), visne (Wang ve ark., 1999), cilek (Kafkas, 2004), nar (Tehranifar ve ark., 2010), kivi
(Dawes ve Keene, 1999), kuru erik ve erik suyu (Donovan ve ark., 1998), zeytin (Romani ve
ark., 1999), igde (Ayaz ve ark., 1999), kizilcik (Yilmaz ve ark., 2010) yine ahududu ve
bogiirtlen (Pehluvan ve Giileryiiz, 2004), portakal, kirmizi iiziim, beyaz iiziim, altintop, muz,
elma, armut, kavun (Wang ve ark., 1996) gibi bir ¢ok yabani ve kiiltiir tiirlerinde
incelenmistir. Ayn1 zamanda zeytin yag1 (Blekas ve ark., 1998), ananas ve adagayinda da

(Wen ve ark., 1999) yiiksek antioksidan aktivite belirlenmistir.

Yine kakao taneleri (Sanbongi ve ark., 1998) ile patates (Friedman, 1997), domates
(Abushita ve ark., 1997) ve 1spanak (Gil ve ark., 1999) gibi ¢esitli sebzelerin (Furuta ve ark.,

1997) antioksidan potansiyelleri de analiz edilmistir.

Asya iilkelerinde icecek olarak bolca tiiketilen ¢ayin tansiyon diisiiriicii (Henry ve

Stephens-Larson, 1984), antioksidatif (Ho ve ark., 1997), damar tikanmasini1 6nleyici (Hertog

10



ve ark., 1993; Luo ve ark., 1997) ve kanseri Onleyici (Shi ve ark.., 1994; Wang ve ark., 1994;
Katiyar ve ark., 1992) etkilere sahip oldugu belirlenmistir.

Bitkilerdeki antioksidatif etkiden sorumlu bas faktor onlardaki flavonoidlerdir
(Hertog ve ark., 1993, 1994 ve 1995; Knekt ve ark., 1996). Flavonoidler iki fenil halkasinin
propan zinciri ile birlesmesinden olusan difenil propan (C6-C3-C6) yapisindaki fenolik
bilesiklerdir (Eryigit, 2006).

Fenolik maddelerin insan sagligi iizerindeki etkilerine baktigimizda, meyve ve
sebzelerde zengince bulunan polifenolik bilesiklerin giinliik bir gramin {izerinde alindiginda
gen mutasyonu ve kanser hiicrelerinin olusumu {izerine engelleyici bir etki gosterdigi tespit

edilmistir (Tanaka ve ark., 1998).

Bitki orijinli besinler bize sadece énemli antioksidan vitaminler (Vitamin C, E, A)
saglamaz, ayn1 zamanda antioksidan 6zellige sahip dogal bilesikler de saglar. Son yillarda
yapilan ¢alismalar, antioksidan aktivite gosteren maddelerin oksidatif stresten dolayr meydana
gelen katarakt, kanser, kalp-damar rahatsizliklari, norolojik rahatsizliklar gibi birgok
dejeneratif hastaliklarin 6nlenmesinde 6nemli roller aldigini ortaya ¢ikarmustir (Frei, 1994;
Riemersma, 1994; Mackerras, 1995; Halliwell, 1996; Schwartz, 1996). Vitamin C, A ve E’ ye
ilaveten antioksidan aktivite gosteren en 6nemli dogal bilesikler, degisik miktar ve oranlarda
tahil, meyve ve sebzelerde bulunan karotenoitler, flavonoidler ve diger basit fenolik
bilesiklerdir (Di Mascio ve ark., 1989; Mackerras, 1995; Duell, 1996). Bu nedenle, besin
maddelerinde 6zellikle taze meyve ve sebzelerde antioksidan aktivite ve bu aktiviteye sahip
sekonder metabolitlerinin saflastirilmasi, karakterizasyonu ve aktivitelerinin belirlenmesi
onem kazanmaktadir (Elmastas ve Gergekcioglu, 2006).

Fenolik bilesiklere, beslenme fizyolojisi agisindan olumlu etkileri nedeniyle
bioflavonoid ve kilcal dolagim sisteminde gegirgenligi diizenleyici ve kan basinci diisiiriicii
etkisi goz Oniine alinarak P faktorii (Permeabilite Faktorii) veya P vitamini adi da

verilmektedir (Saldamli, 2007; Cemeroglu, 2004).

Insan beslenmesinde &nemli unsurlardan birisi de meyve ve sebzelerin seker
icerikleridir. Akin ve ark. (2008), yaptiklar1 bir arastirmada kuru kayis1 meyvelerinde sakkaroz
iceriginin 22.6 ile 56.83 mg/100g degerleri arasinda degistigini bildirmislerdir. Ayni
arastiricilar, en yiiksek fruktoz igeriginin Cologlu ve Cataloglu cesitlerinden elde edildigini,
toplam seker igeriklerinin ise 68.61 ile 93.88 mg/100 g arasinda (Alyanak ve Cologlu)

degistigini bildirmislerdir. Bir baska arastirmada ise; sakkaroz, glikoz, fruktoz sekerlerinin
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yan1 sira kayis1t meyvelerinde ksiloz ve sorbitol bilesikleri HPLC teknigi ile belirlenebilmistir

(Dolench-Sturm et al., 1999).

Paydas ve ark., (2010) 21 kayist ¢esidinde yaptiklar1 ¢alismada toplam seker
iceriklerinin %10.9 (Karacabey) ile %26.4 (Cataloglu) arasinda degistigi saptanmislardir.
Aragtiricilar kayisi genotipleri arasinda bireysel seker igerikleri bakimindan farklar oldugunu
ve bu farklarin istatistiksel olarak da onemli bulundugunu ve kayisilarda en fazla bulunan

bireysel seker igeriginin ise sakkaroz oldugu saptamislardir.

Kafkas (2004) “Osmanli” ¢ilek ¢esidinde bazi meyve kalite 6zelliklerini HPLC
teknigi ile belirlemis ve s6z konusu c¢esidin gerek modern gerekse klasik 1slah
programlarinda kullanilabilecek ideal bir ebeveyn oldugunu belirtmistir. Ayni arastirici,
“Osmanl1” ¢ilek cesidinin olgun meyvelerinde fruktoz, glikoz, sakkaroz ve toplam seker
iceriklerinin sirastyla %2.77, %2.60, %0.19 ve %5.56 oldugunu saptarken, tilkemizde ticari
anlamda yogun olarak yetistiriciligi yapilan “Camarosa” ¢esidinde ise bu degerlerin sirasiyla
%1.47, %0.98, %1.38 ve %3.83 oldugunu bildirmistir. Asit igerigi bakimindan ise
“Osmanli” c¢esidinde malik, sitrik ve askorbik asitin sirasiyla %0.12, %1.25 ve 61.71
mg/100g iken “Camarosa” gesidinde ise bu degerleri sirasiyla %0.24, %0.61 ve 38.61
mg/100 g olarak belirlemistir. Arastirici ayrica, TUBITAK TOGTAG 2706 no’lu proje
sonucunda “Osmanli” ve “Camarosa” ¢esitleri arasinda aroma profilleri bakimindan da ¢ok
biiylik farklar oldugunu ve Osmanli ¢esidine 6zgii esas aromay1 veren bilesigin etil asetat

oldugunu belirlerken, bu bilesigin Camarosa ¢esidinde bulunmadigini belirtmistir.

Tiim bu 6zelliklerin ortaya ¢ikarilmasi, lizerinde ¢alisilan meyve tiirlerinin besinsel
degerlerini ortaya ¢ikarmak, insan sagligia olan katkilarini belirlemek, ileriye doniik 1slah
programlarinda c¢alisma isleyisine yon vermek gibi Onemli fonksiyonlarin eldesini

saglamaktadir.

Iste bu yiizden dogal yetisme alanlarinda yabani formlar halinde bulunan ahlatlarin
yore halki tarafindan tiiketilen meyvelerindeki biyokimyasal yapinin (toplam seker icerigi ve
asitlik) ve antioksidan aktivitenin bir kismmin (toplam fenolik madde igerigi) ortaya
cikarilmast hem insan sagligi hem de besin degeri agisindan bu iirliniin saglayacagi faydalari
ortaya koymada onemlidir. Meyvelerin igerigindeki aroma maddelerinin saptanmasi da ahlat
meyveleri hakkindaki bilgilerin artmasina, ayrica bu iiriiniin direkt veya katki maddesi olarak
baska gida maddelerinin yapiminda veya ¢esitlendirilmesinde kullanilmas: konusunu daha da

pekistirmektedir.
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3. GEREC ve YONTEM

3.1. Gerec

Projede materyal olarak Kayseri ve yoresinde dogal kosullarda yetisen ve
bulunduklar1 alanda yer alan popiilasyonu temsil eden 43 farkli ahlat tipine ait agaglardan
meyve ornekleri toplanmistir. Bu 6rneklerin toplanmast sirasinda sirasiyla Kayseri Merkez ile
Talas, Kocasinan, Melikgazi, Hacilar, Develi, Yesilhisar, Yahyali, Tomarza, Sariz, Pinarbasi,
Akkisla, Sarioglan, Ozvatan, Felahiye ve Incesu ilgeleri gezilerek ahlat bitkilerinin yogunluk
gosterdigi yerler belirlenmistir. Calisma kapsaminda sadece Biinyan’in merkezine yakin
yerlerden ziyade diger ilgelere olan sinir hatlari ele alinmistir (Sekil 8). Bu tiplerin alindiklar

yer ve konumlarina ait bilgiler Tablo 1’de verilmistir.

Sekil 8. Ahlat 6rneklerinin toplandigi Kayseri merkez ve ilgelerinin fiziki haritasi
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Tablo 1. Proje kapsaminda degerlendirmeye alinan ahlat agaglarinin yer ve konumlari

No Tipler Alindi yer Bulundugu Koordinatlar

Rakim (UTM™)
1 38-TA-001 Talas 1499 m 9 gg%ggg
2 38-TA-002 Talas 1516 m 9 gg%‘rggg
3 38-TA-003 Talas 1522 m 9 gggggég
4 38-TA-004 Talas 1727 m 9 2;%%2
5 38-TA-005 Talas 1826 m % 82;3(2)?431(3)
6 38-TA-006 Talas 1849 m 9 %sgggg
7 38-TA-007 Talas — Koscagiz 1581 m 365 g;?gggg
8 38-TA-008 Talas - Koscagiz 1568 m 365 g;ggggi
9 38-TA-009 Talas - Koscagiz 1598 m 365 g;ggggg
10 38-TA-010 Talas - Koscagiz 1611 m % %3335’2
11 38-TA-011 Talas - Koscagiz 1611 m % g;ggéii
12 38-TA-012 Talas - Koscagiz 1598 m % %33333
13 38-TA-013 Talas - Koscagiz 1552 m 365 g;giggg
14 38-TA-014 Talas - Koscagiz 1549 m %S g;giggé
15 38-TA-015 Talas 1447 m 9 g;giggg
16 38-TA-016 Talas 1455 m 9 g;gi;gg
17 38-DE-001 Develi 1885 m 9 g;éggig
18 38-DE-002 Develi 1822 m 9 g;égz?‘rg
19 38-DE-003 Develi 1828 m 9 g;é(g)gg?‘r
20 38-DE-004 Develi 1829 m 9 91;%(9)?14112
ot 28.DE-005 Develi 1766 m 36 S0719719
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Tablo 1’in devam

No Tipler Alindigr yer BuIl;:ll:ll;gu KO?LrJ(iIIjrl\l/fil)tlar

22 38-TO-001 Tomarza 1458 m % %giggg
23 38-T0O-002 Tomarza 1447 m % %gigg;
24 38-TO-003 Tomarza 1488 m S gggégzg
25 38-T0O-004 Tomarza 1465 m 363 %ggégg
26 38-AK-001 Akkisla 1620 m o
27 38-AK-002 Akkisla 1511 m 39 gég;iég
28 38-AK-003 Akkisla 1422 m 375 Zéggégz
29 38-SA-001 Sariz 1526 m 373 ggzgégz
30 38-SA-002 Sariz 1531 m 373 ggzgggi
31 38-SA-003 Sariz 1540 m 373 ggggig
32 38-SA-004 Sariz 1545 m 39 gggg;i
33 38-SA-005 Sariz 1541 m 39 2%3283
34 38-SA-006 Sariz 1541 m 378 2%3282
35 38-SA-007 Sariz 1542 m 373 22;3283
36 38-SA-008 Sariz 1545 m 319 ?é;?ggg
37 38-SA-009 Sariz 1553 m 319 ?é;?ggi
38 38-SA-010 Sariz 1562 m 39 ?é;g?gg
39 38-SA-011 Sariz 1574 m 319 2%?288
40 38-SA-012 Sariz 1565 m 378 2%?282
41 38-SA-013 Sariz 1562 m 378 Zgggggé
42 38-SA-014 Sariz 1556 m 378 Z%éggg
43 38-SA-015 Sariz 1553 m 378 gggézgg
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3.2. Yontem

3.2.1. Fenolojik Gozlemler ve Pomolojik Analizler
Calismada fenolojik olarak sadece meyvelerin olgunlagsma tarihi belirlenmistir.
Pomolojik analizler kapsaminda ele aliman 43 ahlat tipine ait 30’ar meyve pomolojik

analizlerde kullanilmistir.

3.2.1.1. Meyve Agirhg (g)
Belirlenen ahlat agaclarindan alinan meyve ornekleri 0.05 g’a duyarh dijital

teraziyle ol¢iilmiistiir.

3.2.1.2. Meyve Uzunlugu ve Genisligi (mm)

Meyve orneklerinin uzunluk ve genislikleri 0.01 mm’ye duyarl dijital kompas ile
Olgiilmiistiir.

3.2.1.3. Uzunluk / Genislik Indeksi

Uzunluk / genislik indeksi 6lgiilen meyve uzunluklarinin meyve genisliklerine

boliinmesiyle bulunmustur.

3.2.1.4. Sap Uzunlugu (mm)
Farkli tiplere ait ahlat meyvelerinin sap uzunluklar1 arasinda biiyiik farkliliklar

oldugu gozlemlenmis ve sap uzunluklar1 0.01 mm’ye duyarh dijital kompas ile 6l¢lilmiistiir.

3.2.15. Suda Céziinebilir Kuru Madde I¢erigi (SCKM) (%)
Toplanan meyvelerin igerdigi % suda c¢oziinebilir kuru madde igerigi el

refraktometresi kullanilarak 6l¢tilmiistiir.

3.2.1.6. Meyve Eti Tekstiirii
Ahlat meyvelerinin yenen kisimlarinda kumlu bir yap1 oldugu bilinir. Farkl: tiplere

ait meyve orneklerinin meyve eti tekstiirti duyusal ve gozlemsel yollarla belirlenmistir.

3.2.2. Ahlat Meyvelerinde Biyokimyasal Analizler
Ahlat meyvelerinde yapilan pomolojik analizler disinda daha kompleks yapiya
sahip biyokimyasal analizler de bu ¢alisma kapsaminda ¢alisilmistir. Yapilan biyokimyasal
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calismalarda meyvelerin toplam fenolik madde, toplam asitlik, toplam seker tayinleri ile
meyvelerdeki aromatik bilesikler belirlenmistir. Ele alinan bu biyokimyasal c¢alismalarin
daha kompleks bir yapiya sahip olmalar1 ve diger pomolojik analizlere goére daha zaman
alict ve daha maliyetli olmalarindan dolayi, toplanan ahlat &rneklerinin, kendi
popiilasyonunu temsil eden 31 bireyinde toplam fenolik madde, toplam asitlik ve toplam
seker tayinleri yapilmis, 15 ahlat tipinde de meyve 6rneklerinin aromatik madde tayinleri

ikiser tekerriir olacak sekilde belirlenmistir.

3.2.2.1. Toplam Fenolik Madde Tayini

Farkli ahlat tiplerinden alinan meyve 6rneklerinin toplam fenolik madde miktarlari,
Folin & Ciocalteau Reaktifi ile bazik ortamda 1 saat reaksiyona tabi tutulduktan sonra
olusacak renkli ¢dzeltinin absorbansi ile 765 nm dalga boyunda belirlenmistir. Orneklerin
toplam fenolik madde miktar1 mg gallik asit esdegeri/100 g 6rnek olarak ifade edilmistir
(Singleton ve Rossi, 1965).

3.2.2.2. Toplam Asitlik Tayini

Ahlat meyvelerinden manyetik karistiricida su  yardimiyla aliman meyve
ekstraktlari, filtre edilip, ornekten alinan belli bir ekstraksiyon miktari, ayarli NaOH
¢ozeltisi ile potansiyometrik asit-baz titrasyonuna tabi tutulmustur. Ahlat 6rneklerinin

titrasyon asitligi g malik asit esdegeri/100 g 6rnek olarak ifade edilmistir (Cemeroglu,
2007).

3.2.2.3. Toplam Seker Tayini

Meyve orneklerinin toplam seker icerikleri Lane - Eynon metodu ile belirlenmistir.
Buna gore Orneklere asit hidrolizi uygulandiktan ve asit nédtralizasyonundan sonra Carrez
¢oOzeltisi ile durultma yapilmis, olusan berrak ¢ozelti Fehling ¢ozeltisi ile titrasyona tabi
tutulmustur. Standart olarak glukoz c¢ozeltisi kullanilmis ve Orneklerdeki seker miktar1 g

glukoz esdegeri/100 gr 6rnek olarak verilmistir (Cemeroglu, 2007).

3.2.2.4. Aromatik Bilesiklerin Tayini

3.2.2.4.1. Aroma Maddelerinin Ekstraksiyonu
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Her bir aroma ekstraksiyonu i¢in 100 gr meyve 6rnegi kullanilmistir. 100 gr meyve
blenderda pargalandiktan sonra 500 ml’lik erlen igerisine alinmis ve tizerine 40 ml ¢ozgen
(diklorometan) ve i¢ standart olarak 10 pl 4-nonanol (2.46 mg/ml) ilave edilmistir.
Erlendeki karisim azot gazi altinda, 4-5 °C'de, manyetik karistiricida 30 dakika karistirilarak
ekstraksiyon islemi gerceklestirilmistir. Bu islem sonunda erlen igerigi 4500 rpm’de 4-5 °C'de
santrifiijlenmis ve iki faza ayrilmis olan icerikten aroma maddelerini i¢eren ¢dzgen fazi alinarak
"Vigreux" damitma kolonunda 37 °C'de 1 ml kalincaya kadar konsantre edilmistir.
Konsantre halde elde edilen sivi dogrudan GC-MS sistemine enjekte edilerek serbest
aroma maddeleri belirlenmistir. Ekstraksiyonlar iki tekerriirlii olarak gergeklestirilmistir (Blanch

ve ark.,1991).

3.2.2.4.2. GC - MS Kosullar

Aroma maddelerinin miktar tayininde ve tanimlanmasinda “Shimadzu GCMS-
QP2010 Plus” marka GC-MS sistemi kullanilmistir. Aroma maddelerinin ayrimi TRB-
WAX kapiler kolon (60 m x 0.25 mm x 0.25 pm) kullanilarak gergeklestirilmistir. Enjektor
sicaklig1 220 °C, dedektor sicaklign 250 °C, kolon sicakligi 60 °C’de 3 dakika beklemeden
sonra, dakikada 2 °C artarak 220 °C ye ve daha sonra dakikada 3 °C artarak 245 °C ye
¢ikarilmis ve bu sicaklikta 20 dakika sabit kalacak sekilde programlanmistir. Cihaza enjekte
edilen miktar 1 pl’dir. Tastyict gaz olarak akis hiz1 1.5 ml/dakika olan Helyum kullanilmistir.
Dedektor ve enjektdr sicakliklart 250 °C, kiitle spektrometresinin iyonlasma enerjisi 70 eV,
iyon kaynagi sicakligi 250 °C, kuadrupol sicakligi 120 °C olarak ayarlanmistir. 1 saniye
araliklarla 29-350 kiitle/yiik (m/e) arasinda tarama yapilmistir. Piklerin tanisi, kiitle
spektrumlarinin  bilgisayar hafizasindaki kiitle spektrumlariyla Kkarsilastirilmasiyla

yapilmustir.

3.2.2.4.3. Aroma Maddelerinin Miktarlarimin Hesaplanmasi
GC — MS kosullar1 altinda elde edilen piklerin tanisindan sonra aroma maddelerinin
miktarlar i¢ standart yontemiyle asagidaki formiil kullanilarak hesaplanmistir (Kelly ve ark.,

1999). Hesaplamada her bir bilesik i¢in cevap faktorii 1 olarak alinmistir.

Ci= (Ai /Ast) X Cq¢ X RF X HF

Ci : Bilesigin konsantrasyonu
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A; : Bilesigin pik alani

Ay : I¢ standartin pik alant

Cs : I¢ standartin konsantrasyonu
RF : Cevap faktori

HF : Hesaplama faktorii

3.2.3. istatistiksel Analizler

Projede pomolojik analizler, toplam fenolik madde, toplam asitlik ve toplam seker
tayinleri ile aromatik bilesiklerin belirlenmesinden elde edilen verilerin ortalamalar1 ve bu
ortalamalara ait standart sapmalar Microsoft Office Excel programi kullanilarak

hesaplanmustir.

4. BULGULAR

4.1. Fenolojik Gozlemler ve Pomolojik Analizler

(Calismada ele alinan ahlat meyvelerine ait olgunlagsma tarihi ve pomolojik analizlerin
sonuclar1 Tablo 2’de verilmistir.

Toplanan 43 ahlat tipine ait meyvelerde yapilan pomolojik analizlerde meyve
agirliklart sirastyla en yiiksek 38-AK-003 (27.09 g), 38-TO-004 (25.04 g) ve 38-SA-005
(16.15 g) tiplerinde tespit edilirken, en diisiik agirlik degerleri sirasiyla 38-TA-002 (4.71 g),
38-SA-013 (5.84 g) ve 38-SA-009 (6.38 g) tiplerinde bulunmustur.

Meyve uzunluklari 6lgiimlerinde sirasiyla en yiiksek degerler 38-AK-003 (36.14
mm), 38-TO-004 (27.90 mm), 38-SA-005, (26.91 mm) tiplerinde; en diisiik degerler ise 38-
TA-002 (17.26 mm), 38-TA-015 (19.21 mm) ve 38-SA-013 (19.41 mm) tiplerinde
belirlenmistir.

Meyve genislikleri ele alindiginda ise en yiiksek degerler 38-TO-004 (36.55 mm),
38-AK-003 (35.31 mm), 38-DE-002 (31.86 mm) tiplerinde; en diisiik degerler ise sirasiyla 38-
SA-013 (20.82 mm), 38-SA-009 (20.93 mm) ve 38-TA-002 (21.35 mm) tiplerinde
Olclilmiistiir.

Ahlat meyvelerinde sap uzunluklarimin tiplere gore ¢ok farkli varyasyonlar gosterdigi
gozlemlenmistir. Yapilan 6lgiimlerde sirasiyla en yiiksek sap uzunlugunun 38-SA-012 (24.23
mm), 38-SA-011 (21.85 mm) ve 38-SA-009 (21.48 mm) tiplerinde; en diisiik degerlerin ise
sirastyla 38-TA-014 (6.89 mm), 38-TA-002 (7.53 mm) ve 38-TA-001 (7.89 mm) tiplerinde
oldugu tespit edilmistir (Sekil 9).
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Tablo 2. Kayseri ve yoresinde toplanan farkli ahlat tiplerine ait meyvelerde bazi kalite 6zellikleri

Tipler Meyve Agirhg Meyve Uzunlugu  Meyve Genisligi Uzun.luk/Genislik Sap Uzunlugu SCKM Meyve Eti Tekstiirii  Olgunlagma Tarihi
(9) (mm) (mm) Indeksi (mm) (%)
38-TA-001 8.34+1.41 20.88+2.05 25.26+1.50 0.83+0.05 7.89+1.68 10.00+1.20 Kumlu 13.10.2011
38-TA-002 4.71+£0.86 17.26+1.12 21.35+1.30 0.81+0.03 7.53+0.74 18.00+0.60 Kumlu 11.10.2011
38-TA-003 9.33+1.55 20.90+1.05 25.55+1.37 0.82+0.03 9.35+1.48 15.00+0.40 Az Kumlu 12.10.2011
38-TA-004 8.85+1.90 20.14+1.44 24.9442.07 0.81+0.03 14.89+1.64 12.00+0.80 Az Kumlu 11.10.2011
38-TA-005 11.62 £1.57 23.26+0.97 26.84+1.43 0.87+0.03 10.87+1.51 15.00+0.34 Kumlu 16.10.2011
38-TA-006 9.95+1.87 22.48+0.96 26.02+2.00 0.87+0.06 9.98+0.95 14.00+0.48 Kumlu 19.10.2011
38-TA-007 9.54+1.51 20.72+1.29 27.08+1.59 0.77+0.04 14.61+1.36 13.00+0.20 Cok Kumlu 24.10.2011
38-TA-008 10.05+2.08 21.29+1.51 26.35+£2.14 0.81+0.05 10.77£1.80 16.00+0.20 Kumlu 24.10.2011
38-TA-009 8.54+1.53 22.40+1.63 24.67+1.97 0.91+0.04 10.04+1.93 15.00+0.68 Cok Kumlu 18.10.2011
38-TA-010 10.26+2.12 22.95+1.58 27.1142.42 0.85+0.06 10.67+1.29 13.00+0.26 Cok Kumlu 18.10.2011
38-TA-011 13.46+2.21 22.23+1.28 30.07+1.89 0.74+0.04 11.05+2.01 14.00+0.32 Kumlu 18.10.2011
38-TA-012 13.07+£2.91 20.48+2.12 30.39+2.11 0.67+0.04 8.66+1.53 13.00+0.42 Az Kumlu 18.10.2011
38-TA-013 8.06+0.87 20.85+1.01 25.04+1.74 0.83+0.04 14.23+1.83 11.00+1.50 Kumlu 25.10.2011
38-TA-014 10.07+1.03 21.86+1.32 27.18+1.09 0.81+0.05 6.89+0.69 13.00+0.30 Cok Kumlu 10.11.2011
38-TA-015 7.90+1.70 19.21+1.83 23.474+2.19 0.82+0.04 19.59+2.53 18.00+0.58 Kumlu 24.10.2011
38-TA-016 6.57+0.82 20.74+1.05 22.32+1.14 0.93+0.05 12.97£1.79 20.00+0.86 Az Kumlu 24.10.2011
38-DE-001 10.96+2.33 21.50+1.63 27.84+1.96 0.77+0.04 13.3242.52 12.00+1.00 Kumlu 10.11.2011
38-DE-002 15.75+£3.24 23.08+2.59 31.86+2.67 0.72+0.04 10.18+0.67 12.00+0.80 Kumlu 18.10.2011
38-DE-003 15.15+2.77 23.85+1.89 30.354+2.44 0.79+0.06 11.56+1.03 16.00+0.45 Cok Kumlu 22.10.2011
38-DE-004 7.95+1.40 21.65+1.24 23.87£1.52 0.91+0.06 11.59+0.91 15.00+0.24 Az Kumlu 17.10.2011
38-DE-005 7.06+1.50 20.33+0.96 23.66+1.80 0.86+0.05 10.72+1.34 15.00+1.10 Kumlu 24.10.2011
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Tablo 2.’nin devami

Meyve Agirhg Meyve Uzunlugu  Meyve Genisligi Uzunluk/Genislik Sap Uzunlugu SCKM
Tipler . Meyve Eti Tekstiirii  Olgunlasma Tarihi
(9) (mm) (mm) Indeksi (mm) (%)
38-TO-001 6.72+0.63 20.40+0.87 23.18+0.83 0.88+0.04 20.4442.19 12.00+0.40 Kumlu 23.10.2011
38-TO-002 7.44+1.72 20.06+1.35 24.92+2.28 0.81£0.06 12.78+1.54 15.50+0.24 Kumlu 19.10.2011
38-TO-003 11.4942.28 21.87+1.36 28.39+1.98 0.77+0.05 10.97+1.93 18.00+0.70 Cok Kumlu 26.10.2011
38-TO-004 25.04+3.77 27.90+1.73 36.55+2.34 0.76+0.04 9.48+1.30 15.00+0.14 Kumlu 17.10.2011
38-AK-001 7.57+0.98 20.79+1.60 24.76+1.46 0.84+0.07 13.77+2.48 17.00+0.46 Cok Kumlu 12.11.2011
38-AK-002 7.69£1.67 21.54+1.22 23.74+1.96 0.91£0.06 11.77£2.81 14.00+0.60 Cok Kumlu 17.10.2011
38-AK-003 27.09+6.57 36.14+2.69 35.31+3.30 1.03+0.08 16.22+2.87 14.00+0.24 Az Kumlu 18.10.2011
38-SA-001 7.89+1.73 20.11+1.33 24.54+1.63 0.82+0.05 15.204+2.68 18.00+0.29 Cok Kumlu 18.10.2011
38-SA-002 8.384+2.00 21.65+1.48 24.16+1.91 0.90+0.03 16.16+3.02 18.00+0.71 Kumlu 17.10.2011
38-SA-003 7.73£1.05 19.93+0.91 22.37+1.50 0.89+0.04 11.10+£1.59 14.00+0.38 Kumlu 24.10.2011
38-SA-004 9.83+1.68 26.48+2.64 24.39+1.56 1.09+0.08 13.354+4.00 17.00+0.38 Az Kumlu 18.10.2011
38-SA-005 16.15+4.09 26.91+1.60 29.68+3.09 0.91£0.07 20.53+4.61 15.00+0.51 Kumlu 18.10.2011
38-SA-006 11.47£1.72 22.87+1.15 26.25+2.02 0.87+0.06 17.66+2.94 17.00+0.73 Az Kumlu 20.10.2011
38-SA-007 9.25+1.58 22.56+1.90 25.04+1.48 0.90+0.07 12.48+2.23 13.00+0.68 Az Kumlu 17.10.2011
38-SA-008 7.26+1.46 21.51+1.15 22.57+1.44 0.96+0.06 11.00+2.46 16.00+0.76 Kumlu 20.10.2011
38-SA-009 6.38+1.24 19.77£1.35 20.93+1.27 0.95+0.05 21.48+3.67 20.00+0.61 Cok Kumlu 23.10.2011
38-SA-010 7.73+1.63 20.65+0.93 24.15+1.86 0.86+0.06 13.90+2.08 13.00+0.39 Kumlu 17.10.2011
38-SA-011 9.99+1.80 20.35+0.97 25.12+1.42 0.81+0.05 21.85+£3.92 16.00+0.65 Cok Kumlu 20.10.2011
38-SA-012 9.01+1.04 21.33+1.01 25.23+1.24 0.85+0.03 24.23+4 .47 15.00+0.67 Kumlu 18.10.2011
38-SA-013 5.84+0.71 19.41+0.77 20.82+0.86 0.93+0.04 15.7943.11 18.00+0.26 Az Kumlu 24.10.2011
38-SA-014 10.33£3.09 21.83+1.88 25.42+3.55 0.87+0.07 12.7543.09 15.00+0.32 Az Kumlu 20.10.2011
38-SA-015 10.72+2.52 23.81+1.62 25.99+2.02 0.92+0.05 16.92+3.02 15.00+0.45 Cok Kumlu 18.10.2011
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Suda ¢6ziinebilir kuru madde igerigi (SCKM) bakimindan ise en yiiksek degerlerin
sirastyla 38-TA-016 (%20.00), 38-SA-009 (%20.00) ve 38-SA-002 (%18.00) tiplerinde; en
diisiik degerlerin ise sirasiyla 38-TA-001 (%10.00), 38-TA-013 (%11.00) ve 38-TO-001
(%12.00) tiplerinde oldugu saptanmustir.

Ahlat agaclarinda yapilan fenolojik gozlemlerde meyvelerin olgunlasma tarihleri
bakimindan en ge¢ olgunlasmanin 38-AK-001, 38-DE-001 ve 38-TA-014 tiplerinde oldugu
belirlenmistir. Diger tiplerin ise Ekim aynin ikinci haftasindan sonra olgunlagsmaya basladigi

goriilmustiir. Ahlat meyvelerinde ham meyveler yesilken, olgunlagsmaya baslayan meyvelerin

renkleri 6nce sariya daha sonra da kahverengiye dontismektedir (Sekil 9).

Sekil 9. Ahlat meyvelerinin olgunlagsma sirasindaki renk degisimleri (soldan saga) ve farkli
tiplerin sahip oldugu sap uzunluklari

Ahlat meyvelerinin meyve eti tekstlirli bakimindan kumlu bir yapida oldugu
bilinmektedir. Ancak yapilan pomoloji ¢aligmalarinda kumlu yapinin tiplere gore az veya ¢ok
kumlu olarak degisiklikler gosterdigi belirlenmistir. Nitekim ele alinan tiplerden 12 tanesinin
meyve eti tekstiirii bakimindan ¢ok kumlu, 20 tanesinin kumlu ve 11 tanesinin de az kumlu bir

yapiya sahip olduklar1 tespit edilmistir (Sekil 10).

Sekil 10. Ahlat meyvelerinde meyve eti tekstiiri ve kumlu yapinin goriintiisii
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4.2. Toplam Fenolik Madde Miktarlari

Toplanan 43 farkli tipe ait ahlat meyvelerinin, bulunduklar1 bdlgeyi temsil ettigi
diistiniilen 31 tanesinde toplam fenolik madde miktarlar1 saptanmistir. Ahlatlarin toplam
fenolik madde miktarlar1 Tablo 3’te sunulmustur.

Toplam fenolik madde miktar1 bakimindan ahlat tiplerinde sirasiyla en yiiksek
degerlere 38-TA-016 (119.14 mg/100 g), 38-SA-001 (109.53 mg/100 g) ve 38-AK-001
(108.02 mg/100 g) tiplerinde ulasilirken; en diisiik degerlerin ise sirasiyla 38-DE-005 (42.79
mg/100 g), 38-TO-001 (47.45 mg/100 g) ve 38-TA-015 (53.99 mg/100 g) tiplerinde oldugu
belirlenmistir (Tablo 3). Toplam fenolik madde igerigi bakimindan tiplere goére biiyiik
farkliliklar oldugu saptanmaistir.

4.3. Toplam Asitlik Degerleri

Ahlat meyvelerinin asitlik degerleri bakimindan da tiplere gore bir hayli varyasyon
gosterdigi saptanmugtir.  Olgiilen asitlik degerleri ele alindifinda en yiiksek asitlik
miktarlarinin sirasiyla 38-SA-013 (1.40 g/100 g), 38-TA-008 (1.10 g/100 g) ve 38-TA-010
(1.02 g/100 g) tiplerinde; en diisiik degerlerin ise 38-AK-001 (0.20 g/100 g), 38-TA-016 (0.25
9/100 g) ve 38-TA-002 (0.30 g/100 g) tiplerinde oldugu tespit edilmistir (Tablo 3).

4.4, Toplam Seker Miktarlan

Biyokimyasal icerikleri bakimindan ele alinan ahlat meyvelerinde yapilan toplam
seker analizlerinde, ahlat meyvelerin sahip oldugu toplam seker igeriklerinin 8.36 g/100 g
(38-DE-005) ile 19.31 g/100 g (38-TA-016) arasinda degistigi belirlenmistir. Diger ahlat
tipleri ise 9 ile 14 g/100 g arasinda bir dagilim gostermisledir (Tablo 3).
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Tablo 3. Ahlatlarin biyokimyasal igerikleri

Toplam Fenolik

Tipler Madde Miktarn | oPlam Asitlik  Toplam Seker

(Mg/100 g) (9/1009) (9/1009)
38-AK-001 108.02+6.24 0.20+0.00 10.98+0.52
38-AK-002 67.53+11.45 0.6120.01 13.78+0.60
38-AK-003 56.82+11.09 0.53+0.01 11.67£0.28
38-DE-001 101.24+5.10 0.36+0.02 8.68+0.01
38-DE-003 98.74+4.77 0.77+0.08 12.66+0.25
38-DE-004 103.82+3.95 0.59+0.01 11.85+0.72
38-DE-005 42.79+8.40 0.80+0.21 8.36+0.02
38-SA-001 109.53+12.16 0.84+0.27 11.09+0.45
38-SA-002 71.70+7.28 0.64+0.01 14.95+0.92
38-SA-004 63.87+3.53 0.53+0.02 14.89+0.10
38-SA-005 107.32+8.92 0.61+0.03 12.66+0.34
38-SA-006 59.67+7.39 0.82+0.01 14.06+0.15
38-SA-008 70.75+0.88 0.56+0.03 14.07+3.07
38-SA-009 89.94:0.40 0.7120.01 13.82+1.06
38-SA-011 65.92+0.80 0.58+0.01 12.63+0.04
38-SA-013 74.67+10.12 1.40+0.01 13.05+0.06
38-SA-015 60.86+1.53 0.62+0.01 11.32+0.32
38-TA-002 73.18+7.60 0.30+0.02 12.89+0.21
38-TA-004 56.43+8.93 0.32+0.01 9.81+0.25
38-TA-005 93.80+7.20 0.51+0.00 11.20+£0.35
38-TA-008 66.28+11.48 1.10£0.01 12.86+1.58
38-TA-010 94.59+7.24 1.02+0.04 9.020.08
38-TA-011 92.55+3.31 0.84+0.01 11.57+0.17
38-TA-012 63.75+9.05 0.610.08 13.37+0.51
38-TA-014 102.14+11.24 0.51+0.02 9.63+£0.11
38-TA-015 53.99+0.96 0.50+0.00 14.64+2.46
38-TA-016 119.14+0.40 0.25+0.00 19.31+2.47
38-T0O-001 47.45+7.97 0.33+0.00 11.43+0.73
38-T0O-002 49.43+11.38 0.48+0.06 13.18+0.08
38-T0O-003 83.63+8.25 0.700.05 12.99+0.49
38-TO-004 65.99+8.51 0.49+0.01 10.27+1.03
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4.5. Ahlat Meyvelerindeki Aromatik Bilesikler ve Miktarlar:

Aromatik bilesiklerin tayinin diger analizlere gore ¢ok daha detayli, cok daha
kompleks, masrafli ve zaman alict1 olmasindan dolayr dogal yasam kosullarinda meyve
ornekleri alinan ahlat tiplerinden 15 tanesinde ikiser tekerriirlii olacak sekilde aromatik
madde tayini ¢alismalar1 yapilmistir. Bu 15 ahlat tipine ait meyvelerden toplam 216 adet
aromatik bilesik elde edilmistir (Tablo 4, 5, 6). Bu durum g6z oniinde bulunduruldugunda
geleneksel kullaniminda ahlat meyvelerinin neden kokusu bakimindan da sevilen bir meyve
oldugu ortaya ¢ikmaktadir. Ahlat aromatik bilesikler bakimindan ¢ok zengin meyve tiirleri

arasinda yer almaktadir.

Elde edilen aromatik bilesikler arasinda 1-Butanol, 1-Hexanol, 2,3-Dihydro-6-trans-
farnesol, 2-Methylbutanoic acid, 3-Hydroxy-2-butanone, 4-Hydroxy-4-methyl-2-pentanone,
Ethyl linoleate ve Farnesene’e ele alinan tiim genotiplerde rastlanmustir. Ozellikle tereyag
kokusu veren 3-Hydroxy-2-butanone miktarlarinin ¢ok yiiksek degerlere ulastigi goriilmiistiir.
Ahlat meyvelerinde 3-Hydroxy-2-butanone miktarlarinin farkli tiplere bagli olarak 3091.57
(38-TO-004) ile 29108.89 (38-SA-013) arasinda degistigi belirlenmistir. Benzer bir duruma
tipler arasinda varlig1 yiiksek miktarlarda tespit edilen diger bir bilesik Ethyl linoleate’te de
(en yiiksek 38-SA-013 nolu tipte 5935.42, en diisik 38-TO-004 nolu tipte 229.38)
rastlanmistir. 2,3-Dihydro-6-trans-farnesol’de miktar bakimindan 133.65 (38-DE-003) ile
3672.21 (38-SA-011) arasinda degisim gostermistir.

Tespit edilen aromatik bilesiklerden Acetic Acid’e sadece 38-TA-002 tipinde,
Hexanal’a ise 38-SA-013 nolu tipte rastlanilmamistir. Yine 1-Pentanol (38-SA-013 ve 38-TO-
004), 2-Ethyl-1-hexanol (38-TA-010 ve 38-T0O-003), Butanoic acid (38-TA-002 ve 38-TO-
003) ve Nonanal’a (38-SA-013 ve 38-TA-005) ikiser tipte rastlanilmamustir.
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Tablo 4. Calismada kullanilan ahlat meyvelerinin aromatik madde bilesimleri (Akkisla, Develi ve bazi Sariz tipleri)

Tipler
No | Bilesikler
38-AK-002 38-AK-003 38-DE-003 38-SA-005 38-SA-006

1 (3S,4R)-3,4-Dimethyl-.gamma.-butyrolactone nd nd nd nd nd

2 (E,E)-2,4-Decadienal 39.39+0.67 63.17+3.15 nd 23.01+£3.62 nd

3 (E,E)-2,4-Heptadienal nd nd 7.80+0.33 nd nd

4 | .beta.-Citronellol nd nd nd nd nd

5 ,4-Dimethyl-3-hexanol nd 38.89+1.39 nd nd nd

6 2-Monolinolenin nd nd nd nd nd

7 | (E)-3-Penten-2-one nd nd nd nd nd

8 (3E)-3-Penten-2-ol nd nd nd nd nd

9 | (E)-2-Hexenal nd 11.22+1.53 nd 35.8842.82 26.28+1.61
10 | (Z,2)-Farnesal nd nd nd 223.3549.22 504.68+10.88
11 | 17-Acetoxy-19-Kauranal nd nd nd nd nd

12 | 1,2-Heptanediol nd nd nd nd nd

13 | 1,2-Pentanediol nd nd 121.46+3.13 nd nd

14 | 1,6-Hexanediol nd nd nd nd nd

15 | 1-Butanol 245.06£15.35 560.05+41.07 157.70£2.91 148.24+8.60 220.75«€11.77
16 | 1-Eicosanol nd nd nd nd 161.36+6.53
17 | 1-Ethyldodecyl methoxyacetate nd nd nd nd nd

18 | 1-Heptanol nd nd nd nd nd

19 | 1-Hexanol 25.46+1.52 63.43+2.78 18.67+1.57 35.83+3.62 12.07+0.32
20 | 1-Methyl-1-propenyl acetate nd nd nd nd nd

21 | 1-methyl-2-propyl-cyclohexane nd nd nd nd nd

22 | 1-Nonen-4-ol 104.56+7.52 nd nd 44.2440.58 94.96+5.79
23 | 1-Octadecanol nd 152.16+4.62 nd nd nd

24 | 1-Octanol 11.56+1.13 23.06+1.02 nd nd nd
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25 | 1-Pentanol 42.30+1.30 97.00+0.96 20.52+1.16 26.60+4.62 12.13+0.27
26 | 1-Pentene-3-ol nd 12.15+0.27 nd nd nd

27 | 1-Pentyl acetate nd nd nd nd nd

28 | 1-vinyl-2-butoxyethane nd nd nd nd nd

29 | 2-(2-Butoxyethoxy)ethanol nd nd nd nd nd

30 | 2,3-Butanediol nd nd nd nd nd

31 | 2,3-Dihydro-6-trans-farnesol 731.81+19.57 288.86+9.25 133.65+8.64 687.92+7.90 2060.41+42.56
32 | 2,3-Heptanedione nd nd nd nd nd

33 | 2,3-Octanediol nd nd nd nd nd

34 | 2,3-Dimethyl-1-pentanol nd nd nd nd nd

35 | 2,3-Dimethyl-3-undecanol nd nd nd nd nd

36 | 2,3,6-Trimethyl-1,5-heptadiene nd nd 37.86+1.58 nd nd

37 | 2,4-Dimethyl-1-heptanol nd nd nd nd nd

38 | 2,4-Heptadien-1-al nd nd nd nd nd

39 | 2,5-Dimethyl-3-Hexanol nd nd nd nd nd

40 | 2,5-Dimethyl-3-hexanone nd nd 9.35+0.28 nd nd

41 | 2-Butenal nd 63.59+2.60 nd nd nd

42 | 2-Butanol nd nd nd nd nd

43 | 2-Butoxyethanol nd nd nd nd nd

44 | 2-Butoxy-pentane nd nd nd nd nd

45 | 2-Ethyl-hexanal nd nd nd nd nd

46 | 2-Ethylhexanol nd nd nd nd nd

47 | 2-Ethyl-1-hexanol 22.24+1.87 23.54+1.65 20.98+2.04 40.28+4.61 32.02+1.79
48 | 2-Ethyl-6-Methyl-1,5-Heptadiene nd nd nd nd nd

49 | 2-Hexanol nd nd nd nd nd

50 | 2-Hydroxy-3-hexanone 64.37+4.44 62.52+£2.18 41.73+£2.13 nd nd

51 | 2-Methyl-1-butanol 235.80+29.80 366.49+17.19 93.51+6.48 nd 232.20+4.64
52 | 2-Methyl-1-pentanol nd nd nd nd nd
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53 | 2-Methyl-1-propanol nd 52.40+2.71 nd nd 40.46%2.65
54 | 2-Methyl-2-pentene nd nd nd nd nd

55 | 2-Methyl-2-pentene oxide nd nd 27.83+1.63 nd nd

56 | 2-Methyl-3-buten-2-ol nd 56.27+5.09 168.36+11.57 nd nd

57 | 2-Methyl-3-heptanol nd 26.00+2.40 nd nd 16.55+1.50
58 | 2-Methyl-3-hexanol 328.33+24.42 nd nd 97.42+3.37 nd

59 | 2-Methyl-4-penten-2-ol nd nd nd nd nd

60 | 2-Methyl-5-hexanol nd nd nd nd nd

61 | 2-Methylbutanoic acid 41.20+2.84 36.75+40.37 9.87+0.97 128.47+9.87 135.27+6.07
62 | 2-Methylpropanoic acid nd nd nd nd nd

63 | 2-Methylpropionic acid nd 26.32+2.22 nd nd 9.03£0.18
64 | 2-Monolinolenin 191.60+5.75 nd nd nd nd

65 | 2-Octanol nd nd nd nd nd

66 | 2-Phenoxyethanol nd 21.104+3.32 nd nd 53.92+2.14
67 | 2-Undecanol nd nd nd nd nd

68 | 3,4-Dimethyl-2-hexanol nd nd nd nd 6.02+0.74
69 | 3,5-Dimethylheptane nd 8.91+0.52 16.92+2.00 nd 17.27+0.51
o | - - - - -
71 | 3-Ethoxy-1-propanol nd nd nd nd nd

72 | 3-Hexanol nd nd nd nd nd

73 | 3-Hydroxy-2-butanone 14977.33+364.21 7181.52+74.93 7600.24+63.31 13465.15+£517.06 7458.18+150.07
74 | 3-Hydroxy-2-pentanone nd nd 22.14+1.83 nd nd

75 | 3-Hydroxybutanal nd nd nd nd nd

76 | 3-Methoxy-Propanal nd nd nd nd nd

77 | 3-Methyl-2-butanol nd nd nd nd 4.60+0.06
78 | 3-Methyl-2-butenal nd nd nd nd nd

79 | 3-Methyl-2-heptanol nd 8.31+0.64 nd nd nd
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80 | 3-Methyl-2-hexanol nd nd nd nd nd

81 | 3-Pentanone 116.74+147.86 nd nd nd nd

82 | 3-Penten-2-ol nd 35.22+3.46 107.09+9.38 nd nd

83 | 3-p-Methoxyphenylpropanol nd nd nd nd nd

84 | 4-(1-hydroxy-ethyl) .gamma. butanolactone nd 60.73£3.85 118.00+6.29 nd nd

85 | 4-acetylbutyric acid nd nd nd nd nd

86 | 4-Heptanol nd 127.91+6.31 nd nd 219.02+10.74
87 | 4-Hydroxy-2-butanone nd nd nd nd nd

88 | 4-Hydroxy-2-pentanone nd nd nd nd nd

89 | 4-Hydroxy-4-methyl-2-pentanone 106.43+8.58 7.24+0.62 43.44+1.71 213.64+83.89 43.33+£1.45
90 | 4-Methoxybenzenepropanol nd nd nd nd nd

91 | 4-Methyl-1-heptanol nd nd nd nd nd

92 | 4-Methyl-2-pentanol nd 13.65+0.49 6.84+0.20 nd nd

93 | 4-Methyl-3-Octanon nd nd nd nd nd

94 | 5-Hydroxy-2-Methyl-3-Hexanone 31.50+0.98 nd nd nd 36.95+1.81
95 | 5-Methyl-2-heptanol nd nd nd nd nd

96 | 6-Methyl-1-heptanol 32.26+1.81 nd 18.51£1.80 nd nd

97 | 6-Methyl-5-heptene-2-one nd 8.34+0.59 14.07+0.19 11.13+£0.22 6.51+0.72
98 | 7-Ethyl-4-nonanone nd nd nd nd nd

99 | 7-Methyl-4-octanol nd 141.63+7.59 nd nd nd

100 | Acetic acid 117.55+13.05 117.34+10.56 61.94+1.61 53.03£3.39 116.61+4.64
101 | alpha.-Amorphene nd nd nd nd nd

102 | Alpha-Bergamotene nd 34.37+1.79 46.19+1.91 24.13+1.63 24.14£2.57
103 | Alpha-Cadinol 23.64+2.53 nd nd nd nd

104 | Alpha-Copaene 30.90+2.24 nd nd nd 53.07+3.80
105 | alpha.-Cubebene nd nd nd nd nd

106 | alpha.-Methyl-.gamma.-valerolactone nd nd nd nd nd

107 | Alpha-Muurolene 29.00+1.60 nd nd nd nd
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108 | alpha.-Santanol nd nd nd nd nd
109 | Alpha-Terpineol nd nd nd nd nd
110 | Benzenepropanol, 4-methoxy 534.69+12.05 nd nd nd nd
111 | Benzoic acid nd nd nd nd nd
112 | Benzyl alcohol nd nd nd nd nd
113 | Benzyl nitrile nd nd nd nd nd
114 | Bergamotene nd nd nd nd nd
115 | Beta-Bourbonene nd nd nd nd nd
116 | beta.-cadinene nd nd nd nd nd
117 | beta.-Elemene nd nd nd nd 10.12+0.98
118 | beta.-Phenoxyethyl alcohol nd nd nd nd nd
119 | Butanoic acid 142.04+5.13 46.73+6.18 53.45+2.79 21.7542.41 64.03+2.45
120 | Butyl hexadecanoate nd nd nd nd nd
121 | cis-Farnesol nd 42.36+1.20 114.42+5.54 462.70+3.89 nd
122 | cis-p-Mentha-1(7),8-dien-2-ol nd nd nd nd nd
123 | Citronellol nd nd nd nd 22.17+1.97
124 | Cubenol nd nd nd nd nd
125 | Decanal nd nd nd 13.96+0.82 nd
126 | Decanoic acid nd nd nd nd nd
127 | delta.-Cadinene nd nd nd nd 97.07+2.32
128 | delta.-Cadinol nd nd nd nd nd
129 | delta.-Caprolactone nd nd nd nd nd
130 | delta.-Hexalactone 32.90+2.37 7.40+0.49 nd 19.53+0.82 78.37+2.59
131 | d-Nerolidol nd nd nd nd nd
132 | E-Ethyl 9-octadecenoate nd nd nd nd nd
133 | E-Farnesene epoxide nd nd nd nd nd
134 | E,E-2,4-heptadienal nd 4.95+0.11 nd nd nd
135 | Epoxylinalool nd nd nd nd nd
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136 | Ethyl 2,4-decadienoate nd 34.93+5.42 18.79+1.09 127.98+9.48 nd

137 | Ethyl 3-hydroxybutanoate nd nd nd nd nd

138 | Ethyl 3-hydroxybutyrate nd nd nd nd nd

139 | Ethyl acetate nd nd nd nd nd

140 | Ethyl cis-9-octadecenoate nd 857.46+11.27 1030.77+51.72 1485.49+82.25 nd

141 | Ethyl D,L-3-Hydroxybutyrate nd nd nd nd nd

142 | Ethyl heptadecanoate nd nd nd nd nd

143 | Ethyl hexadecanoate 468.11+11.87 282.32+9.45 338.33+£7.24 240.85+12.22 nd

144 | Ethyl Iso-Allocholate nd nd nd nd nd

145 | Ethyl linoleolate 1146.55+58.12 348.98+23.23 940.08+38.20 nd nd

146 | Ethyl linoleate 3265.65+53.39 1382.75+38.68 2258.19+71.36 2177.27+80.93 1310.80+15.42
147 | Ethyl n-heptadecanoate nd nd nd nd nd

148 | Ethyl nonanoate nd nd nd nd nd

149 | Ethyl octadecanoate 826.23+39.98 176.08+5.46 524.77+28.60 411.74+13.39 265.47+7.17
150 | Ethyl oleate 2889.59+32.49 nd nd nd 687.89+3.75
151 | Ethyl palmitate nd nd nd nd nd

152 | Ethyl pentadecanoate nd nd nd nd nd

153 | Ethyl stearate nd nd nd nd nd

154 | Ethyl tetradecanoate nd nd nd nd nd

155 | Farnesal nd nd nd nd nd

156 | Farnesene 77.75£2.94 478.74+12.60 1502.60+46.89 825.28+18.14 547.79+6.48
157 | Farnesol 46.07+2.58 nd 24.07+1.52 80.55+2.79 nd

158 | Farnesol Isomer A nd nd nd nd nd

159 | Farnesol Isomer B nd 128.98+7.80 nd nd nd

160 | gamma.-Butyrolactone nd nd nd nd nd

161 | Gamma. Hexalactone nd nd nd nd nd

162 | Gamma-Muurolen nd nd nd nd nd

163 | gamma.-Undecalatone nd nd nd nd nd
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164 | Heptanal nd 21.12+1.67 nd nd nd
165 | Heptanoic acid nd 11.33+1.40 nd nd nd
166 | Hexadecanoic acid, ethyl ester nd nd nd nd nd
167 | Hexahydrofarnesyl acetone nd nd nd nd nd
168 | Hexanal 108.71+5.10 73.49+4.31 22.37+1.52 107.11£3.15 40.67+£6.58
169 | Hexanoic acid 131.57+11.48 167.05+2.45 115.77+5.64 nd 33.10+2.68
170 | Hexyl methoxyacetate nd nd nd nd nd
171 | Iso Amyl alcohol nd nd nd 38.30+1.11 nd
172 | Isobutanoic acid nd nd nd nd nd
173 | Isobutyl 2-hydroxypropanoate nd nd nd nd nd
174 | Isobutyl isopropyl ketone nd nd nd nd nd
175 | Isogeraniol nd nd nd nd nd
176 | lIsooctanol nd 12.89+0.51 nd nd nd
177 | Isopentyl methoxyacetate nd nd nd nd 55.97+4.39
178 | Ledol 129.03+4.84 nd nd nd nd
179 | Linalool nd nd nd nd nd
180 | Linalool Oxide nd nd nd nd nd
181 | Methyl (2)-5,11,14,17-eicosatetraenoate nd nd nd nd nd
182 | Methyl 16-methylheptadecanoate nd 78.83+1.51 nd nd nd
183 | Methyl 2-methyllactate nd 42.494+4.40 nd nd nd
184 | Methyl 8,11-Octadecadienoate nd nd 290.25+7.41 nd 363.73+£8.22
185 | Methyl 9-octadecenoate 294.71+12.00 456.57+12.63 nd 1127.29+41.83 144.13£6.55
186 | Methyl 9-oxononanoate nd nd nd 103.34+5.06 nd
187 | Methyl cis-9-octadecenoate nd nd 77.92+3.52 nd nd
188 | Methyl eicosa-7,10,13-trienoate nd nd nd nd nd
189 | Methyl hexadecanoate 69.03+0.08 94.95+6.86 31.92+1.33 132.53+£9.95 nd
190 | Methyl linolenate nd 138.83+6.18 nd nd nd
191 | Methyl octadecadienoate 499.96+9.53 862.60+13.72 nd 1506.69+61.25 nd
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192 | Methyl octadecanoate nd nd nd 316.40+9.71 nd
193 | Methyl octanoate nd 5.84+0.34 nd 21.00£1.59 nd
194 | Methyl pentanoate nd nd nd nd nd
195 | Nerolidol nd nd 24.83+1.19 nd nd

196 | Neryl Acetone nd nd nd nd 7.69+£0.27
197 | Neryl Linalool Isomer nd nd nd nd nd
198 | Nonanal 152.63+2.36 25.1542.66 14.30+0.66 106.65+4.55 18.98+1.26
199 | Nonanoic acid 95.35+6.39 33.81+2.29 nd nd nd
200 | Nonanoic acid, 9-oxo-, ethyl ester 360.94+9.81 nd nd nd nd
201 | Octadecanoic acid, methyl ester nd nd nd nd nd
202 | Octanoic acid 84.73+5.69 82.344+4.38 nd nd nd
203 | Oleic acid nd nd nd nd nd
204 | Pentanoic acid nd 18.95+1.31 nd nd nd
205 | Phenethyl alcohol nd 81.69+3.76 nd 68.77£1.75 nd
206 | Phenylethyl alcohol 65.41+6.31 nd 134.48+7.03 nd 47.88+1.68
207 | Propal nd nd nd nd nd

208 | Propyl isopropyl ether nd nd nd nd nd
209 | tert-Butyl hydroperoxide 104.46+7.49 nd nd 43.35+1.42 nd
210 | tetrahydro-6-methyl-2H-Pyran-2-one nd nd 12.13+0.45 nd nd

211 | Trans(.Beta.)-Caryophyllene nd nd nd nd nd

212 | trans,trans-2,4-Decadienal nd nd nd nd nd

213 | trans,trans-2,4-Heptadienal nd nd nd nd nd

214 | trans-Farnesol nd nd nd nd 754.71+29.25
215 | Vinyl octanoate nd 37.90+2.78 nd nd nd
216 | Z-9-Octadecenoic acid nd nd nd 31.7942.69 nd
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Tablo 5. Calismada kullanilan ahlat meyvelerinin aromatik madde bilesimleri (baz1 Sariz ve bazi Talas tipleri)

No | Bilesikler Tipler
38-SA-011 38-SA-013 38-TA-002 38-TA-004 38-TA-005
1 (3S,4R)-3,4-Dimethyl-.gamma.-butyrolactone 18.93+1.01 nd nd nd nd
2 (E,E)-2,4-Decadienal 31.19+2.40 nd 24.62+1.60 nd 16.50+1.62
3 | (E,E)-2,4-Heptadienal nd nd nd nd nd
4 .beta.-Citronellol 11.81+0.75 nd 21.71+1.14 nd nd
5 | ,4-Dimethyl-3-hexanol nd nd nd nd nd
6 2-Monolinolenin nd nd nd nd nd
7 | (E)-3-Penten-2-one nd nd 6.83+0.84 nd nd
8 (3E)-3-Penten-2-ol nd nd nd nd nd
9 (E)-2-Hexenal nd nd nd 5.87+0.05 13.64+1.84
10 | (Z,2)-Farnesal nd nd nd nd 296.62+4.82
11 | 17-Acetoxy-19-Kauranal nd nd nd nd nd
12 | 1,2-Heptanediol nd 82.11+7.76 nd nd nd
13 | 1,2-Pentanediol nd nd nd nd nd
14 | 1,6-Hexanediol nd nd 21.8242.46 nd nd
15 | 1-Butanol 383.47+8.31 530.32+18.25 720.29+7.28 217.80+13.65 292.56+6.48
16 | 1-Eicosanol nd nd 230.36+12.76 105.55+6.02 180.32+10.74
17 | 1-Ethyldodecyl methoxyacetate 6.49+0.06 nd nd nd nd
18 | 1-Heptanol 7.04+0.08 nd 14.16£1.46 nd nd
19 | 1-Hexanol 94.43+4.58 31.68+0.98 277.61+£17.24 54.24+4.76 64.29+3.81
20 | 1-Methyl-1-propenyl acetate nd nd nd nd nd
21 | 1-methyl-2-propyl-cyclohexane nd nd nd nd nd
22 | 1-Nonen-4-ol 79.36+2.34 nd nd 83.56+3.64 nd
23 | 1-Octadecanol nd nd nd nd nd
24 | 1-Octanol 13.44+1.16 nd 15.75+1.43 nd nd
25 | 1-Pentanol 53.35+2.95 nd 73.43+2.88 35.74+2.64 24.47+1.31
26 | 1-Pentene-3-ol nd nd nd nd nd
27 | 1-Pentyl acetate nd nd nd nd nd
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28 | 1-vinyl-2-butoxyethane nd nd nd nd nd

29 | 2-(2-Butoxyethoxy)ethanol nd nd nd nd nd

30 | 2,3-Butanediol 15.00+1.30 nd nd nd nd

31 | 2,3-Dihydro-6-trans-farnesol 3672.21+60.49 931.60+19.40 1043.71+77.49 159.18+8.83 672.67+9.72
32 | 2,3-Heptanedione nd nd nd nd nd

33 | 2,3-Octanediol nd nd nd nd nd

34 | 2,3-Dimethyl-1-pentanol 5.47£0.11 nd nd nd nd

35 | 2,3-Dimethyl-3-undecanol nd nd nd nd 13.65+0.60
36 | 2,3,6-Trimethyl-1,5-heptadiene nd nd nd nd 26.02+3.48
37 | 2,4-Dimethyl-1-heptanol nd nd nd nd nd

38 | 2,4-Heptadien-1-al nd nd nd nd nd

39 | 2,5-Dimethyl-3-Hexanol nd nd nd nd nd

40 | 2,5-Dimethyl-3-hexanone nd 13.77+0.66 nd nd nd

41 | 2-Butenal nd nd nd nd nd

42 | 2-Butanol nd nd nd nd nd

43 | 2-Butoxyethanol nd nd nd nd nd

44 | 2-Butoxy-pentane nd nd nd nd nd

45 | 2-Ethyl-hexanal nd nd nd nd nd

46 | 2-Ethylhexanol nd nd nd nd nd

47 | 2-Ethyl-1-hexanol 50.93+3.05 72.72+4.17 35.14+2.66 28.65+2.62 28.60+1.02
48 | 2-Ethyl-6-Methyl-1,5-Heptadiene nd nd nd nd nd

49 | 2-Hexanol 7.99+0.14 nd nd nd nd

50 | 2-Hydroxy-3-hexanone 35.07+1.55 nd nd 24.3543.18 23.96+2.65
51 | 2-Methyl-1-butanol 251.32+46.15 427.81+6.50 329.39+19.54 nd 179.95+4.33
52 | 2-Methyl-1-pentanol 7.76+1.07 nd nd nd nd

53 | 2-Methyl-1-propanol 21.76+1.26 nd 84.85+5.63 41.2842.75 23.87+2.20
54 | 2-Methyl-2-pentene nd nd nd nd nd

55 | 2-Methyl-2-pentene oxide nd nd nd nd 26.58+1.38
56 | 2-Methyl-3-buten-2-ol nd nd nd nd nd

57 | 2-Methyl-3-heptanol nd nd nd nd nd

58 | 2-Methyl-3-hexanol nd nd nd nd nd

59 | 2-Methyl-4-penten-2-ol nd nd nd nd nd
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60 | 2-Methyl-5-hexanol nd nd nd nd nd

61 | 2-Methylbutanoic acid 67.54+2.13 62.67+3.90 107.88+2.82 48.94+3.21 19.07+0.60
62 | 2-Methylpropanoic acid 12.03+0.75 nd nd 12.14+1.55 nd

63 | 2-Methylpropionic acid nd nd nd nd nd

64 | 2-Monolinolenin nd nd nd nd nd

65 | 2-Octanol nd nd nd nd 8.02+0.04
66 | 2-Phenoxyethanol nd nd nd nd nd

67 | 2-Undecanol nd nd nd nd nd

68 | 3,4-Dimethyl-2-hexanol nd nd nd nd nd

69 | 3,5-Dimethylheptane nd nd nd nd nd

0 | Sieydol3 1004 et nd nd nd nd nd
71 | 3-Ethoxy-1-propanol nd nd nd nd nd

72 | 3-Hexanol nd nd nd nd nd

73 | 3-Hydroxy-2-butanone 9612.90+86.54 29108.89+1086.13 11005.35+241.33 5883.52+24.01 9344.31+154.78
74 | 3-Hydroxy-2-pentanone nd nd nd nd nd

75 | 3-Hydroxybutanal nd nd nd 24.51£1.30 nd

76 | 3-Methoxy-Propanal nd nd nd nd nd

77 | 3-Methyl-2-butanol nd nd 14.87+2.17 nd nd

78 | 3-Methyl-2-butenal nd nd 6.56+0.72 nd nd

79 | 3-Methyl-2-heptanol nd nd nd nd nd

80 | 3-Methyl-2-hexanol 8.76+0.95 nd nd nd nd

81 | 3-Pentanone 6.60+0.68 nd nd 7.17£0.55 nd

82 | 3-Penten-2-ol nd nd nd 11.22+1.58 85.45+3.49
83 | 3-p-Methoxyphenylpropanol 794.63+6.53 nd nd nd nd

84 | 4-(1-hydroxy-ethyl) .gamma. butanolactone 82.73+1.46 nd 130.3944.03 nd 81.48+2.48
85 | 4-acetylbutyric acid nd nd nd nd nd

86 | 4-Heptanol 127.00+0.02 236.11+10.50 nd 124.55+7.14 85.60+2.90
87 | 4-Hydroxy-2-butanone nd nd 21.73£2.09 nd nd

88 | 4-Hydroxy-2-pentanone nd nd nd nd nd

89 | 4-Hydroxy-4-methyl-2-pentanone 49.00+0.13 248.98+11.04 74.12+1.86 28.90+1.73 116.72+1.82
90 | 4-Methoxybenzenepropanol nd nd nd nd nd
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91 | 4-Methyl-1-heptanol nd nd nd nd nd

92 | 4-Methyl-2-pentanol 8.48+0.39 nd nd 6.92+0.72 7.97+0.09
93 | 4-Methyl-3-Octanon nd nd nd nd nd

94 | 5-Hydroxy-2-Methyl-3-Hexanone nd nd nd nd nd

95 | 5-Methyl-2-heptanol 4.18+0.08 nd nd nd nd

96 | 6-Methyl-1-heptanol nd nd nd nd 11.72+0.69
97 | 6-Methyl-5-heptene-2-one 5.5940.40 15.68+1.93 nd 3.21+0.04 8.57+0.70
98 | 7-Ethyl-4-nonanone 89.10+1.50 nd nd nd nd

99 | 7-Methyl-4-octanol nd nd nd nd nd

100 | Acetic acid 82.97+2.91 181.37+8.89 nd 73.044+9.33 54.02+2.78
101 | alpha.-Amorphene nd nd nd 8.77+0.36 nd

102 | Alpha-Bergamotene nd nd 34.45+1.68 12.52+1.82 nd

103 | Alpha-Cadinol nd nd nd 24.00+£2.37 nd

104 | Alpha-Copaene nd nd nd 28.66+1.40 nd

105 | alpha.-Cubebene nd 71.50+6.37 nd nd nd

106 | alpha.-Methyl-.gamma.-valerolactone nd nd 11.46+1.30 nd nd

107 | Alpha-Muurolene nd nd nd 30.94+1.92 nd

108 | alpha.-Santanol nd nd nd nd nd

109 | Alpha-Terpineol 36.42+1.59 nd nd nd nd

110 | Benzenepropanol, 4-methoxy nd nd nd nd nd

111 | Benzoic acid nd nd nd nd nd

112 | Benzyl alcohol nd nd nd nd nd
113 | Benzyl nitrile nd nd nd nd 72.32+£1.97
114 | Bergamotene nd 35.09:+0.82 nd nd nd

115 | Beta-Bourbonene nd nd nd nd 14.15+1.28
116 | beta.-cadinene nd 179.64+11.32 nd nd nd

117 | beta.-Elemene nd nd nd 7.68+0.42 nd

118 | beta.-Phenoxyethyl alcohol nd nd 45.5043.20 nd nd
119 | Butanoic acid 48.30+1.71 108.96+6.28 nd 28.75+4.92 37.37+3.07
120 | Butyl hexadecanoate nd nd nd nd nd
121 | cis-Farnesol nd 623.86+30.73 519.48+14.70 nd 128.25+7.07
122 | cis-p-Mentha-1(7),8-dien-2-ol nd nd nd nd nd
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123 | Citronellol nd nd nd nd nd

124 | Cubenol nd nd nd nd nd

125 | Decanal nd nd nd nd nd

126 | Decanoic acid nd nd nd nd nd

127 | delta.-Cadinene nd nd nd 16.19+0.49 nd

128 | delta.-Cadinol nd nd nd 40.91+3.30 nd

129 | delta.-Caprolactone nd nd nd nd nd

130 | delta.-Hexalactone nd 22.05+2.04 nd 17.96+1.33 nd

131 | d-Nerolidol nd nd nd nd nd

132 | E-Ethyl 9-octadecenoate nd nd nd nd nd

133 | E-Farnesene epoxide nd nd nd nd nd

134 | E,E-2,4-heptadienal nd nd nd nd nd

135 | Epoxylinalool nd nd nd nd nd

136 | Ethyl 2,4-decadienoate 74.5542.02 nd nd nd nd

137 | Ethyl 3-hydroxybutanoate nd nd 8.41+0.58 nd nd

138 | Ethyl 3-hydroxybutyrate nd nd nd nd nd

139 | Ethyl acetate 12.31+0.94 nd nd nd 5.68+0.27
140 | Ethyl cis-9-octadecenoate 750.45+11.52 nd 779.98420.62 nd 754.92+14.95
141 | Ethyl D,L-3-Hydroxybutyrate nd nd nd nd 11.45+1.88
142 | Ethyl heptadecanoate nd 355.54428.94 255.53+10.93 nd nd

143 | Ethyl hexadecanoate nd nd 742.16+19.08 436.14+41.38 7.83+0.21
144 | Ethyl Iso-Allocholate nd nd nd nd nd

145 | Ethyl linoleolate nd nd nd 504.42+11.14 nd

146 | Ethyl linoleate 473.24+10.43 5935.42+121.48 1408.78+62.82 2087.81+97.53 1289.54+16.03
147 | Ethyl n-heptadecanoate nd nd nd nd nd

148 | Ethyl nonanoate nd nd nd nd nd

149 | Ethyl octadecanoate 58.09+1.87 nd nd 361.72+5.30 218.81+4.57
150 | Ethyl oleate nd 4526.35+243.14 nd 2102.90+44.69 nd

151 | Ethyl palmitate nd nd nd nd nd

152 | Ethyl pentadecanoate nd 514.02+4.42 nd nd 254.06+5.10
153 | Ethyl stearate nd nd nd nd nd

154 | Ethyl tetradecanoate nd nd 13.86+0.88 nd nd
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155 | Farnesal nd 317.49+10.05 nd nd nd

156 | Farnesene 131.06+6.81 5183.62+71.81 383.734+20.88 183.67+5.47 1208.86+29.74
157 | Farnesol nd nd 192.70+8.49 36.47+2.11 120.64+5.72
158 | Farnesol Isomer A nd nd nd nd nd

159 | Farnesol Isomer B 1125.65+28.45 nd nd nd 460.66+6.16
160 | gamma.-Butyrolactone nd nd nd nd 8.24+0.80
161 | Gamma. Hexalactone nd nd nd 9.10+0.14 nd

162 | Gamma-Muurolen nd nd nd nd nd

163 | gamma.-Undecalatone nd nd nd nd nd

164 | Heptanal nd nd nd nd nd

165 | Heptanoic acid nd nd nd nd 7.44+0.64
166 | Hexadecanoic acid, ethyl ester nd nd nd nd nd

167 | Hexahydrofarnesyl acetone nd nd 53.13+3.60 nd nd

168 | Hexanal 36.06+2.71 nd 33.214+3.90 52.46+2.40 46.28+1.77
169 | Hexanoic acid 128.87+6.16 112.59+7.50 45.75+0.49 62.87+3.64 164.88+3.13
170 | Hexyl methoxyacetate nd nd nd nd nd

171 | Iso Amyl alcohol nd nd nd 243.62+8.84 nd

172 | Isobutanoic acid nd nd nd nd nd

173 | Isobutyl 2-hydroxypropanoate nd nd 19.02+0.45 17.86+0.30 nd

174 | Isobutyl isopropyl ketone nd nd nd nd nd

175 | Isogeraniol nd nd nd nd nd

176 | Isooctanol nd nd nd 7.88+1.16 nd

177 | Isopentyl methoxyacetate nd nd nd nd nd

178 | Ledol nd nd nd 56.26+2.30 nd

179 | Linalool nd nd nd nd nd

180 | Linalool Oxide nd nd nd nd nd

181 | Methyl (Z2)-5,11,14,17-eicosatetraenoate nd nd nd nd nd

182 | Methyl 16-methylheptadecanoate nd nd nd nd nd

183 | Methyl 2-methyllactate 51.81+3.58 nd nd nd 44.88+1.27
184 | Methyl 8,11-Octadecadienoate nd 755.58+17.50 nd nd nd

185 | Methyl 9-octadecenoate 456.57+12.63 681.91+43.01 409.76+7.69 920.37+9.07 nd

186 | Methyl 9-oxononanoate nd nd nd 63.09+1.74 nd
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187 | Methyl cis-9-octadecenoate nd nd nd nd 77.42+2.28
188 | Methyl eicosa-7,10,13-trienoate nd nd nd nd nd
189 | Methyl hexadecanoate 94.95+6.86 94.53+5.98 167.94£54.08 145.41+6.31 nd
190 | Methyl linolenate 138.83+6.18 nd nd nd nd
191 | Methyl octadecadienoate 862.60+£13.72 nd 1067.97+45.87 969.60+21.52 nd
192 | Methyl octadecanoate nd nd 92.61+5.44 nd nd
193 | Methyl octanoate 5.84+0.34 nd nd 14.31£1.58 nd
194 | Methyl pentanoate nd nd nd nd nd
195 | Nerolidol nd nd nd nd nd
196 | Neryl Acetone 12.71+0.53 nd nd nd nd
197 | Neryl Linalool Isomer nd nd nd nd nd
198 | Nonanal 28.09+0.31 nd 18.61+1.54 91.16+1.64 nd
199 | Nonanoic acid 33.81+2.29 nd nd 42.13+1.63 nd
200 | Nonanoic acid, 9-oxo-, ethyl ester nd nd nd 109.06+2.64 nd
201 | Octadecanoic acid, methyl ester nd nd nd 115.91+11.00 nd
202 | Octanoic acid 82.34+4.38 nd 17.81+0.85 nd 27.62+2.83
203 | Oleic acid nd nd nd nd nd
204 | Pentanoic acid 18.95+1.31 nd nd nd nd
205 | Phenethyl alcohol 78.83+1.52 nd 292.23+9.29 nd nd
206 | Phenylethyl alcohol nd 43.764+2.71 nd 147.05+5.40 54,17+1.52
207 | Propal nd nd nd nd nd
208 | Propyl isopropyl ether nd nd nd nd nd
209 | tert-Butyl hydroperoxide nd nd nd nd nd
210 | tetrahydro-6-methyl-2H-Pyran-2-one nd nd nd nd nd
211 | Trans(.Beta.)-Caryophyllene nd nd nd nd nd
212 | trans,trans-2,4-Decadienal nd nd nd nd nd
213 | trans,trans-2,4-Heptadienal nd nd nd nd nd
214 | trans-Farnesol 401.63+8.52 nd nd nd nd
215 | Vinyl octanoate 37.90+2.78 nd nd nd nd
216 | Z-9-Octadecenoic acid 372.09+£8.02 nd nd nd nd

40



Tablo 6. Calismada kullanilan ahlat meyvelerinin aromatik madde bilesimleri (bazi Talas ve Tomarza tipleri)

No | Bilesikler Tipler
38-TA-010 38-TA-012 38-TA-015 38-TO-003 38-TO-004

1 (3S,4R)-3,4-Dimethyl-.gamma.-butyrolactone nd nd nd nd nd

2 (E,E)-2,4-Decadienal nd 20.20£1.67 27.26+4.18 nd nd

3 | (E,E)-2,4-Heptadienal nd nd nd nd nd

4 .beta.-Citronellol nd nd nd nd nd

5 ,4-Dimethyl-3-hexanol nd nd nd nd nd

6 2-Monolinolenin nd nd nd 396,04+6,43 nd

7 | (E)-3-Penten-2-one nd nd nd nd nd

8 (3E)-3-Penten-2-ol nd nd nd 11,58+1,07 nd

9 | (E)-2-Hexenal 41.67+2.67 18.48+1.71 nd 158,48+3 .38 31.95+1.80
10 | (Z,2)-Farnesal 292.45+£8.92 30.83+2.84 nd 306,53+9,12 66.73+1.80
11 | 17-Acetoxy-19-Kauranal nd nd nd 226,88+4,50 nd

12 | 1,2-Heptanediol nd nd nd nd nd

13 | 1,2-Pentanediol nd nd nd nd nd

14 | 1,6-Hexanediol nd nd nd nd nd

15 | 1-Butanol 89.96+3.26 304.39+13.60 533.72+16.38 242,16+7,77 377.01+4.51
16 | 1-Eicosanol nd nd 448.19+27.31 411,05+8,44 nd

17 | 1-Ethyldodecyl methoxyacetate nd nd nd nd nd

18 | 1-Heptanol nd nd nd nd nd

19 | 1-Hexanol 40.68+2.34 63.31+3.54 145.32+5.79 138,93+9,01 88.97+3.26
20 | 1-Methyl-1-propenyl acetate 1.52+0.03 nd nd nd nd

21 | 1-methyl-2-propyl-cyclohexane 128.43+7.04 nd nd 117,29+0,44 nd

22 | 1-Nonen-4-ol nd 83.34+6.79 143.174+9.38 nd nd

23 | 1-Octadecanol nd nd nd nd 229.26+10.76
24 | 1-Octanol 6.22+0.29 7.65+0.62 22.89+0.79 6,90+0,90 14.92+0.82
25 | 1-Pentanol 11.27+0.40 36.26+1.38 62.97+3.53 23,59+077 nd

26 | 1-Pentene-3-ol nd nd nd nd nd

27 | 1-Pentyl acetate nd nd nd 6,99+0,78 nd
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28 | 1-vinyl-2-butoxyethane nd nd nd 31,17+£2,40 nd

29 | 2-(2-Butoxyethoxy)ethanol nd nd nd 17,78+0,44 nd

30 | 2,3-Butanediol nd nd nd nd nd

31 | 2,3-Dihydro-6-trans-farnesol 517.53+11.17 138.13+£7.21 1707.87+88.47 623,81+5,75 268.11+3.59
32 | 2,3-Heptanedione nd nd nd 4,74+0,32 nd

33 | 2,3-Octanediol nd nd nd 121,93+£3,72 nd

34 | 2,3-Dimethyl-1-pentanol nd nd nd nd nd

35 | 2,3-Dimethyl-3-undecanol nd nd nd nd nd

36 | 2,3,6-Trimethyl-1,5-heptadiene nd nd nd 58,19+1,27 nd

37 | 2,4-Dimethyl-1-heptanol nd nd nd nd 8.42+0.84
38 | 2,4-Heptadien-1-al nd nd nd nd 6.27+0.40
39 | 2,5-Dimethyl-3-Hexanol nd nd nd 11,59+0,70 nd

40 | 2,5-Dimethyl-3-hexanone nd nd nd nd nd

41 | 2-Butenal 25.69+2.77 nd nd nd 30.89+2.55
42 | 2-Butanol nd nd nd 14,14+0,88 nd

43 | 2-Butoxyethanol nd nd nd 1,99+0,04 nd

44 | 2-Butoxy-pentane nd nd nd 10,10+0,30 nd

45 | 2-Ethyl-hexanal 5.18+0.87 nd nd 6,99+1,40 nd

46 | 2-Ethylhexanol 18.31+0.94 nd nd 23,59+0,77 nd

47 | 2-Ethyl-1-hexanol nd 22.66+1.40 36.04+5.08 nd 17.62+0.76
48 | 2-Ethyl-6-Methyl-1,5-Heptadiene 47.82+2.90 nd nd nd nd

49 | 2-Hexanol nd nd nd nd nd

50 | 2-Hydroxy-3-hexanone 13.42+1.57 18.924+0.60 nd 44,72+1,18 41.314+2.73
51 | 2-Methyl-1-butanol 148.82+7.75 472.70+6.21 283.70+5.90 625,93+£19,22 472.37+15.04
52 | 2-Methyl-1-pentanol nd nd 7.15+0.42 nd nd

53 | 2-Methyl-1-propanol 9.83+0.41 42.634+2.17 nd 97,75+3,27 57.59+3.05
54 | 2-Methyl-2-pentene nd nd 37.59+1.17 nd nd

55 | 2-Methyl-2-pentene oxide nd nd nd nd nd

56 | 2-Methyl-3-buten-2-ol nd nd nd nd 41.82+2.00
57 | 2-Methyl-3-heptanol nd 8.14+0.72 nd nd 8.85+0.34
58 | 2-Methyl-3-hexanol nd nd nd nd nd

59 | 2-Methyl-4-penten-2-ol 2.70+0.11 nd nd 2,54+0,01 nd
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60 | 2-Methyl-5-hexanol nd nd nd 9,96+0,17 nd

61 | 2-Methylbutanoic acid 12.07+1.18 41.27+1.20 75.75+3.88 154,48+1,96 296.38+5.17
62 | 2-Methylpropanoic acid 3.91+0.10 nd nd 31,29+3,03 nd

63 | 2-Methylpropionic acid nd nd nd nd nd

64 | 2-Monolinolenin nd nd nd nd nd

65 | 2-Octanol nd nd nd nd nd

66 | 2-Phenoxyethanol 106.63+4.58 nd nd nd 71.37+4.13
67 | 2-Undecanol 17.06+0.84 nd nd 7,13+1,05 nd

68 | 3,4-Dimethyl-2-hexanol 3.01+0.05 nd nd nd nd

69 | 3,5-Dimethylheptane 13.33£1.40 12.71+0.73 nd 14,74+1,66 14.46+1.52
T nd nd nd nd
71 | 3-Ethoxy-1-propanol nd nd nd 5,03+0,07 nd

72 | 3-Hexanol 28.39+2.09 nd nd 16,53+1,69 nd

73 | 3-Hydroxy-2-butanone 6268.24+78.85 5602.98+56.73 14645.55+534.40 3292,17+215,37 3091.57+11.92
74 | 3-Hydroxy-2-pentanone 14.17+0.52 nd nd 56,79+1,21 nd

75 | 3-Hydroxybutanal 1.60+0.07 nd nd nd nd

76 | 3-Methoxy-Propanal nd 5.10+0.04 nd 40,67+0,88 nd

77 | 3-Methyl-2-butanol nd nd nd nd nd

78 | 3-Methyl-2-butenal nd nd 13.75+0.80 nd nd

79 | 3-Methyl-2-heptanol 6.51+0.37 nd nd nd nd

80 | 3-Methyl-2-hexanol nd nd nd nd nd

81 | 3-Pentanone nd nd nd 7,99+0,93 nd

82 | 3-Penten-2-ol 8.08+0.10 8.87+0.19 nd nd 40.00+2.96
83 | 3-p-Methoxyphenylpropanol nd nd nd nd nd

84 | 4-(1-hydroxy-ethyl) .gamma. butanolactone nd nd nd nd nd

85 | 4-acetylbutyric acid nd nd nd 2,80+0,24 nd

86 | 4-Heptanol 37.54+2.64 104.80+0.76 215.81+7.08 169,90+2,92 87.40+0.78
87 | 4-Hydroxy-2-butanone 3.85+0.24 nd nd nd nd

88 | 4-Hydroxy-2-pentanone nd nd nd 5,27+1,01 nd

89 | 4-Hydroxy-4-methyl-2-pentanone 40.51+3.84 160.00+6.96 274.74+6.37 58,01+1,43 48.93+2.66
90 | 4-Methoxybenzenepropanol nd 909.66+13.65 nd nd nd
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91 | 4-Methyl-1-heptanol nd 8.03+0.06 nd nd nd
92 | 4-Methyl-2-pentanol 6.67+0.95 8.14+0.25 nd 4,19+0,03 nd
93 | 4-Methyl-3-Octanon nd nd nd 2,68+0,27 nd
94 | 5-Hydroxy-2-Methyl-3-Hexanone nd nd nd nd nd
95 | 5-Methyl-2-heptanol nd nd nd nd nd
96 | 6-Methyl-1-heptanol nd nd 18.03+0.54 nd nd
97 | 6-Methyl-5-heptene-2-one 36.19+1.14 4.91+0.39 19.69+1.01 55,64+1,74 nd
98 | 7-Ethyl-4-nonanone nd nd nd nd nd
99 | 7-Methyl-4-octanol nd nd nd nd nd
100 | Acetic acid 57.18+2.70 160.11+4.42 63.83+4.24 104,87+3,56 98.69+1.98
101 | alpha.-Amorphene nd nd nd nd nd
102 | Alpha-Bergamotene 299.08+2.68 24.2442.16 nd 136,663 .44 nd
103 | Alpha-Cadinol nd nd nd 107,58+3,23 nd
104 | Alpha-Copaene 4.55+0.33 nd nd 135,91+2,14 nd
105 | alpha.-Cubebene nd nd nd nd nd
106 | alpha.-Methyl-.gamma.-valerolactone nd nd nd nd nd
107 | Alpha-Muurolene nd nd nd 99,37+2,00 nd
108 | alpha.-Santanol 126.54+8.28 nd nd nd nd
109 | Alpha-Terpineol nd nd nd nd nd
110 | Benzenepropanol, 4-methoxy nd nd nd nd nd
111 | Benzoic acid nd nd nd 280,90+3,77 nd
112 | Benzyl alcohol nd nd nd 28,214+2,20 nd
113 | Benzyl nitrile nd nd nd 181,55+8,63 nd
114 | Bergamotene nd nd 47.71+£3.84 nd nd
115 | Beta-Bourbonene 44.67+4.42 nd nd 34,70+1,50 nd
116 | beta.-cadinene nd nd nd nd nd
117 | beta.-Elemene nd nd nd nd nd
118 | beta.-Phenoxyethyl alcohol nd nd nd nd nd
119 | Butanoic acid 23.19+1.22 33.86+2.22 63.02+2.53 nd 41.90+1.88
120 | Butyl hexadecanoate nd nd 151.554+5.73 219,43+3,26 nd
121 | cis-Farnesol 156.44+4.58 nd 833.18+9.31 nd 119.62+5.42
122 | cis-p-Mentha-1(7),8-dien-2-ol 45.86+0.30 nd nd nd nd
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123 | Citronellol nd nd nd nd nd
124 | Cubenol nd nd nd 112,00+2,05 nd

125 | Decanal nd nd nd nd 5.81+0.22
126 | Decanoic acid nd nd 57.81+3.28 nd 17.33+0.92
127 | delta.-Cadinene nd nd nd 190,61+6,82 nd
128 | delta.-Cadinol nd nd nd nd nd
129 | delta.-Caprolactone nd nd nd nd 9.06+0.20
130 | delta.-Hexalactone 26.81+0.88 15.48+2.05 nd nd nd
131 | d-Nerolidol nd nd nd 25,86+1,71 nd
132 | E-Ethyl 9-octadecenoate nd nd nd 818,62+3,73 nd
133 | E-Farnesene epoxide nd nd nd 57,99+1,95 nd

134 | E,E-2,4-heptadienal nd nd nd nd nd
135 | Epoxylinalool nd nd nd 7,94+0,96 nd
136 | Ethyl 2,4-decadienoate 230.03+12.19 nd nd nd nd
137 | Ethyl 3-hydroxybutanoate nd nd nd nd nd
138 | Ethyl 3-hydroxybutyrate 2.04+0.04 nd nd nd nd
139 | Ethyl acetate nd nd nd 1083,31+57,05 6.35+0.83
140 | Ethyl cis-9-octadecenoate nd 915.51£7.79 nd nd 239.6248.56
141 | Ethyl D,L-3-Hydroxybutyrate nd nd nd nd nd
142 | Ethyl heptadecanoate nd nd nd nd nd
143 | Ethyl hexadecanoate nd nd nd nd nd
144 | Ethyl Iso-Allocholate nd nd 74.82+6.00 nd nd
145 | Ethyl linoleolate 917.04+18.15 352.92+4 .48 nd 722,41+4,30 83.86+5.83
146 | Ethyl linoleate 2179.70+74.86 2183.58+70.19 2084.26+55.71 1567,24+46,94 229.38+4.34
147 | Ethyl n-heptadecanoate nd nd nd 26,46+1,94 nd

148 | Ethyl nonanoate 3.86+0.02 nd nd nd nd
149 | Ethyl octadecanoate 369.14+16.64 479.09+12.10 560.71+9.46 nd nd
150 | Ethyl oleate 762.16+30.77 nd 1706.52+73.85 nd
151 | Ethyl palmitate nd nd nd 479,71+11,76 nd
152 | Ethyl pentadecanoate nd 258.9849.59 nd nd nd
153 | Ethyl stearate nd nd nd 254,71+4,42 nd
154 | Ethyl tetradecanoate nd nd nd nd nd
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155 | Farnesal nd nd nd nd nd
156 | Farnesene 5789.30+73.11 755.06+£15.44 722.49+14.36 7390,354+92,97 305.65+£15.92
157 | Farnesol 87.35+3.35 28.63+0.64 119.01+6.33 194,02+7,11 41.06+1.81
158 | Farnesol Isomer A nd 176.64+6.02 nd nd nd
159 | Farnesol Isomer B 486.70+5.89 nd nd nd nd
160 | gamma.-Butyrolactone nd nd nd nd nd
161 | Gamma. Hexalactone nd nd nd nd nd
162 | Gamma-Muurolen nd nd nd 36,18+2,39 nd
163 | gamma.-Undecalatone nd nd nd nd 18.48+1.65
164 | Heptanal nd nd nd nd nd
165 | Heptanoic acid nd nd nd nd nd

166 | Hexadecanoic acid, ethyl ester nd nd 359.26+2.27 nd 122.59+5.92
167 | Hexahydrofarnesyl acetone nd nd nd 41,37+1,40 nd
168 | Hexanal 21.6242.29 64.29+3 .81 119.59+17.97 132,39+4,61 50.15+3.97
169 | Hexanoic acid nd 109.20+2.47 160.84+9.13 131,57+£2,87 92.14+1.55
170 | Hexyl methoxyacetate 7.48+0.07 nd nd nd nd
171 | Iso Amyl alcohol nd nd nd nd nd

172 | Isobutanoic acid nd nd nd nd 55.84+2.58
173 | Isobutyl 2-hydroxypropanoate nd 26.21£1.75 nd nd nd
174 | Isobutyl isopropyl ketone 3.36+0.06 nd nd 8,57+0,67 nd
175 | Isogeraniol 170.12+9.02 nd nd 68,75+2,35 nd
176 | lIsooctanol 53.64+6.27 8.16+0.20 nd 5,46+0,26 nd
177 | Isopentyl methoxyacetate nd nd nd nd nd
178 | Ledol nd nd nd 142,43+4,55 nd
179 | Linalool 3.72+0.10 nd nd nd nd
180 | Linalool Oxide 4.03+0.02 nd nd nd nd
181 | Methyl (Z2)-5,11,14,17-eicosatetraenoate 76.16+5.35 nd nd nd nd
182 | Methyl 16-methylheptadecanoate nd 73.99+1.86 nd nd nd
183 | Methyl 2-methyllactate nd nd nd nd nd
184 | Methyl 8,11-Octadecadienoate nd nd nd nd nd
185 | Methyl 9-octadecenoate 127.99+5.81 248.56+9.72 841.224+49.95 nd nd
186 | Methyl 9-oxononanoate nd nd nd nd nd
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187 | Methyl cis-9-octadecenoate nd nd nd nd nd

188 | Methyl eicosa-7,10,13-trienoate 219.25+5.94 nd nd nd nd

189 | Methyl hexadecanoate nd 49.18+3.06 nd nd nd
190 | Methyl linolenate 581.59+15.15 nd nd nd nd
191 | Methyl octadecadienoate nd 759.124£22.48 1156.40+79.09 nd nd

192 | Methyl octadecanoate nd nd 218.80+7.92 nd nd

193 | Methyl octanoate nd 6.94+1.10 nd nd nd

194 | Methyl pentanoate nd nd 12.33+0.04 nd nd
195 | Nerolidol nd nd nd nd nd

196 | Neryl Acetone nd nd nd nd nd

197 | Neryl Linalool Isomer nd nd nd 262,36+4,81 nd
198 | Nonanal 9.09+0.95 32.45+0.82 125.31+6.13 4,95+0,11 17.99+1.24
199 | Nonanoic acid nd 21.13+1.20 nd nd nd

200 | Nonanoic acid, 9-oxo-, ethyl ester nd nd 83.22+4.10 nd nd

201 | Octadecanoic acid, methyl ester nd nd nd nd nd

202 | Octanoic acid nd nd 42.08+1.67 nd nd

203 | Oleic acid nd nd nd 181,64+5,13 nd

204 | Pentanoic acid nd nd nd nd 6.94+0.21
205 | Phenethyl alcohol nd nd nd 316,24+4,98 nd
206 | Phenylethyl alcohol 32.95+2.95 80.77+3.48 32.20+1.47 nd 185.49+6.48
207 | Propal nd nd nd nd 185.40+9.30
208 | Propyl isopropyl ether nd nd nd 41,814+2,01 nd
209 | tert-Butyl hydroperoxide nd 57.07+1.91 84.62+5.22 nd nd
210 | tetrahydro-6-methyl-2H-Pyran-2-one nd nd nd nd nd

211 | Trans(.Beta.)-Caryophyllene 15.99+2.19 nd nd nd nd

212 | trans,trans-2,4-Decadienal 15.73+0.83 nd nd 20,16+0,25 nd

213 | trans,trans-2,4-Heptadienal nd nd nd 7,25+0,43 nd

214 | trans-Farnesol nd nd 154.40+6.51 1489,34+28,29 nd

215 | Vinyl octanoate nd nd nd nd nd
216 | Z-9-Octadecenoic acid nd nd nd nd 16.38+0.84
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5. TARTISMA ve SONUC

Gelisen kentler, hizli niifus artis1 ve beraberinde getirdigi tarim iirlinlerine olan
talebin artmasi sebebiyle tarim arazisi olusturma g¢abalar1 ve bunun yani sira otoyol, tren yolu,
baraj, koprii vb. yatirimlarin artmasi nedeniyle dogal yasam alanlar1 daralan bir¢ok yabani
meyve tiirli zaman ig¢inde kaybolma tehlikesi ile kars1 karsiya kalmaktadir. Ahlatlar konusunda
yapilan bu projede de arazi ¢alismalarindaki en onemli gozlemimiz, ozellikle Kocasinan,
Felahiye, Ozvatan, Sarioglan ve Akkisla hattindaki genis arazilerde ahlat agaclarina nadir de
olsa rastlanmasina ragmen bir ¢ogunun tarimsal amagl arazi ag¢ilmasi nedeniyle yada isinma
amagli kullanilmak tizere kesilerek tahrip edilmesi olmustur.

Proje kapsaminda Kayseri ve yoresinde yapilan aragtirmalar sonucunda ahlat
popiilasyonlarinin 6zellikle Talas ve Talas — Koscagiz ile Sariz ve Sariz — Tufanbeyli
arasindaki vadilerde oldugu ve bulunduklar1 vadilerde genis alanlara yayildiklar1 saptanmistir.
Bu bolgelerin disinda ayrica Develi, Tomarza ve Akkigla’da da ¢ok yaygin olmasa da ahlat
agaclarinin bulundugu belirlenmistir. Bu projede yapilan calismalar ve elde edilen veriler
ahlat konusunda diinyada ilk defa yapilan en detayli morfolojik ve biyokimyasal ¢alismalar ve
veriler olmustur.

Proje kapsaminda belirlenen ve meyve ornekleri alinan ahlat tiplerinde pomolojik
analizler yapilmistir. Yapilan pomolojik analizler sonucu meyve agirligi en yiliksek 38-AK-
003 (27.09 g), en diisiik 38-TA-002 (4.71 g) tiplerinde; meyve uzunlugu en yiiksek 38-AK-
003 (36.14 mm), en diistik 38-TA-002 (17.26 mm) tiplerinde; meyve genisligi en yiiksek 38-
TO-004 (36.55 mm), en diisiik 38-SA-013 (20.82 mm) tiplerinde; sap uzunlugu en yiiksek 38-
SA-012 (24.23 mm), en diisiik 38-TA-014 (6.89 mm) tiplerinde; suda ¢6ziinebilir kuru madde
igerigi (SCKM) en yiiksek 38-TA-016 (%20.00), en diisiik 38-TA-001 (%210.00) tiplerinde
oldugu bulunmustur. Tiim bu pomolojik veriler degerlendirildiginde ahlatlarin dogada ¢ok
genis bir varyasyona sahip olduklar1 goriilmektedir. Farkli 6zelliklerin tipten tipe biiyiik
farkliliklara sahip oldugu gdzlemlenmektedir. Ornegin Yiicel (2005) ve Mamikoglu (2007)
ahlat meyvelerinin sap1 kisadir demelerine ragmen farkli ahlat tiplerinin meyvelerindeki sap
uzunluklarinin birbirlerinden ¢ok farkli oldugu, kisa sapl tipler oldugu gibi olduk¢a uzun
sapli meyvesi olan tiplerinde bulundugu gézlemlenmistir (Sekil 9).

Ahlatin diinya tzerindeki yayilim alaninin dar olmasi iizerinde simdiye kadar
yeterince arastirma yapilmamasina neden olmustur. Bu nedenle yapilan literatiir ¢calismalari

sonucu ahlat meyvesinin pomolojik analizlerine, toplam fenolik madde, toplam asitlik ve
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toplam seker miktarlar1 ile ahlat meyvelerine ait aromatik madde kompozisyonlari ile ilgili
simdiye kadar yapilmis herhangi bir ¢calismaya rastlanmamistir. Bu durum dolayisiyla yapilan
bu proje, elde edilen veriler 1s181nda diinya genelinde ahlat konusudaki ilk ¢aligsmadir.

Marinova ve ark., (2005) yaptiklari bir ¢aligmada Bulgaristan’da yetisen baz1 meyve
ve sebzelerde toplam fenolik madde miktarlarin1 belirlemislerdir. Arastirma sonucunda,
armutta 124.7 mg/100 g, elmada 99.7-125.4 mg/100 g, erikte 303.6 mg/100 g, kayisida 50.9
mg/100 g, bogiirtlende 355.3 mg/100 g, ahdudunda 178.6 mg/100 g, ¢ilekte 244.1 mg/100 g,
kirazda 78.8 mg/100 g, visnede 429.5 mg/100 g ve incirde 59 mg/100 g olarak tespit
edilmistir.

Yapilan bu ¢alismada ahlat meyvelerinin toplam fenolik madde miktarlar1 42.79-
119.14 mg / 100 g araliginda bulunmustur ve bu ¢alisma itibariyle de ahlat; Marinova ve ark.,
(2005)’n1n tespit ettigi armut, elma, kayisi, kiraz ve incir verileriyle benzerlik gosterirken
ahududu, bogiirtlen, ¢ilek, erik ve visnenin ahlata gore daha yiiksek oranda fenolik madde
icerdigi tespit edilmistir.

Henriquez ve ark., (2010) 5 farkli elma ¢esidinde toplam asitlik miktarini1 0.15-0.40
2/100 g bulmuslardir. Ahlatta bu miktar tarafimizca 0.20-1.40 g/100 g olarak belirlenmistir.
Bu durum da gosteriyor ki toplam asitlik olarak ahlat elmaya gore daha asidik yapidadir.

Ele alinan ahlat meyvelerinde yapilan toplam seker analizlerinde, ahlat meyvelerin
sahip oldugu toplam seker iceriklerinin en diisiik ve en yiiksek deger olarak 8.36 g/100 g ile
19.31 g/100 g arasinda degistigi belirlenmistir. Genel olarak ahlat tipleri 9 ile 14 g/100 g
arasinda bir dagilim gostermisledir. Paydas ve ark., (2010) 21 kayis1 c¢esidinde yaptiklar
calismada toplam seker igeriklerinin % 10.9 (Karacabey) ile % 26.4 (Cataloglu) arasinda
degistigi saptanmislardir. Bu durumda ahlatlarla kayisilarin  toplam seker igerikleri

bakimindan benzerlikler gosterdikleri belirlenmistir.

Kafkas (2004), yapmis oldugu TUBITAK TOGTAG 2706 no’lu proje sonucunda
“Osmanl1” ve “Camarosa” ¢esitleri arasinda aroma profilleri bakimindan ¢ok biiytik farklar
oldugunu ve Osmanli ¢esidine 0zgii esas aromayi veren bilesigin etil asetat oldugunu
belirlerken, bu bilesigin Camarosa ¢esidinde bulunmadigimi belirtmistir. Ahlatlarda da
Kafkas (2004)’in bulduguna benzer bir durumla karsilagilmis, farkli ahlat tiplerinin c¢ok
farkli aromatik bilesiklere sahip oldugu belirlenmistir. Ele alinan tiim tiplerde ortak
bilesiklerden en dnemlisinin ve en yliksek miktarda olanin duyusal olarak tereyag: koukusu
veren 3-Hydroxy-2-butanone oldugu tespit edilmistir. Farkli tiplere gore degisen sayilarda

olmus olsa da ahlat meyvelerinde toplam 216 aromatik bilesik saptanmistir.
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