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KISALTMALAR ve SEMBOLLER

HMF  : Hidroksimetilfurfural

HPLC : Yiiksek basinglt s1vi kromatografisi
DAD : Diode-Array dedektor

TSE  : Tirk Standartlar1 Enstitiisii

uv : Ultraviyole

K : Kelvin sicakligi
°C . Celcius sicakligi (Santigrat derece)
L - Litre

ml : mililitre

ul - mikrolitre

pmol  : mikromol

mm > milimetre

g > gram

cal - kalori

kcal - kilokalori

] - joule

Kj - kilojoule
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PiYASADA SATILAN BAZI ELMA SULARINDA HPLC YONTEMIiYLE
HMF (HIDROKSIMETILFURFURAL) TAYINI

OZET

Sekerli gidalarin uygun olmayan sicakliklarda depolanmasi veya tiretimleri esnasinda
uygulanan 1s11  isleme tabi  tutulmast sonucu kimyasal tepkimelerle
hidroksimetilfurfural (HMF) olusur. Bu c¢aligsmada, Tiirkiye’deki marketlerde satilan
bazi1 elma sularindaki uygunsuzluklar gida yonetmeliklerine gore degerlendirildi. Bu
amacla, marketlerden rastgele toplanan 8 farkli firmanin elma suyu {irlinlerine
sirastyla pH, hidroksimetilfurfural (HMF) ve suda ¢0ziiniir kuru madde miktar
analizleri yapildi. Her bir 6rnek i¢in HMF miktari, Yiiksek Performansli Sivi
Kromatografisi (HPLC) kullanilarak analiz edildi. Elma sularindaki minimum ve
maksimum HMF, pH ve suda ¢6ziiniir kuru madde miktar1 degerleri sirastyla 1.77-
7.73 mg/L, 2.88-3.83 ve 11.3-11.8 olarak saptandi. Bu ¢alismada ayrica, marketlerde
satilan ¢ farkli elma suyu 6rnegine 15°, 25° ve 35°C sicakliklarda 3 ila 6 hafta
stireyle depolanmasi isleminin HMF olusumuna etkisi belirlendi. Depolama
stiresince elma sularindaki HMF miktarlarinin, depolama siiresi ve sicaklik artigina
bagl olarak arttig1 tespit edildi. Depolama sonucunda HMF konsantrasyonunun g
farkli elma suyu Orneginde sirasiyla 4.39-15.89, 1.86-8.24 ve 28.55-45.89 mg/L
arasinda degistigi gézlendi. Ayrica bu iriinler iizerinde de pH ve suda ¢6ziiniir kuru
madde miktar1 analizleri yapildi. Yapilan kinetik hesaplamalar sonucu, elma
sularinda HMF olusumunun sifirincit dereceden kinetik modele uydugu saptandi.
HMF olusum reaksiyonunun aktivasyon enerjisi ¢ farkli elma suyu Orneginde
sirasiyla 90.92, 153.17 ve 62.93 kj/mol olarak saptandi. Q1o degerlerinin sirasiyla
2.06-5.80, 6.06-10.60 ve 1.56-3.57 arasinda degistigi goriildii.

Anahtar Kelimeler: Elma suyu, HMF, HPLC, depolama, kinetik parametre,
aktivasyon enerjisi, Q1o degeri.
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DETERMINATION OF HMF (HYDROXYMETHYLFURFURAL)
CONTENTS OF SOME APPLE JUICES ON THE MARKET BY HPLC
METHOD

ABSTRACT

Hydroxymethylfurfural (HMF) were formed when foods that contains sugar stored at
improper temperatures or heat treatment applied to high temperature during
production. In this research, the conformities of some of the apple juices sold in the
Turkish market were estimated according to Food Regulations. For this purpose, 8
different companies essays in markets were collected randomly in order to analysis
of pH, hydroxymethylfurfural (HMF) and water soluble dry matter of apple juices.
HMF was analysed in the each sample was carried out by using High Performance
Liquid Chromatography (HPLC). Result indicated that minimum and maximum
values for HMF, pH, water soluble dry matter of apple juices were estimated as 1.77-
7.73 mg/L, 2.88-3.83 and 11.3-11.8, respectively. In this study, was also determined
the effect of the storage at 15°, 25° and 35°C between 3 and 6 weeks on HMF
formation in three different apple juices sold in the market. During storage, HMF
content in the apple juices increased by increasing storage time and temperature.
HMF concentration at the end of storage time was observed between 4.39-15.89,
1.86-8.24 and 28.55-45.89 mg/L in three different apple juices, respectively. Also,
pH and water soluble dry matter analysis were performed on these products.
According to kinetic calculations, the formation of HMF in apple juices followed a
zero-order kinetic model. Activation energies for three different apple juices were
found as 90.92, 153.17 and 62.93 kj/mol, respectively. Qo values at 15-35°C ranged
from 2.06-5.80, 6.06-10.60 and 1.56-3.57, respectively.

Keywords: Apple juice, HMF, HPLC, storage, kinetic parameter, activation energy,
QlO value.
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1. GIRIS ve AMAC

Meyve sulari; aromasi, ferahlatici etkisi, sindirime katkis1 ve susuzluga karsi uzun
yillardir tiiketilmektedir. Ayrica igeriginde bulunan organik asitler, aminoasitler,
sekerler, mineral ve fenolik maddeler ile suda ¢6zlinen vitaminler vb. bilesimler

nedeniyle dnemli bir besin kaynagidir (Doyuran ve Giiltekin, 2002).

Meyve suyu; taze, olgun, saglam ve meyve suyu iiretimine elverisli meyvelerin
teknige uygun olarak islenmesiyle elde edilen meyve suyunun veya pirenin (pulpun),
su, seker ve izin verilen asit ilaveleri yapilarak veya yapilmadan ambalajlanmasi1 ve
sl islem uygulanarak dayanikli hale getirilmesiyle fiiretilen bir igecek olarak
tanimlanmaktadir (Doyuran ve Giltekin, 2002).

Piyasaya sunulan meyve sulari, berrak tip ve nektar tipi olarak ikiye ayrilir. Berrak
tipi meyve suyu, presten alinan ham meyve suyundaki bulanikliklarin durultma ve
filtrasyon gibi uygun tekniklerle uzaklagtirilmasiyla teorik olarak suda ¢ozinmeyen
kat1 pargaciklar1 icermeyen meyve suyu veya bunun konsantresinden elde edilir.
Genel olarak {iziim, elma ve visne sular1 bu yonteme O6rnektir. Nektar tipi meyve
suyu ise meyvelerin palperden gecirilmesi ya da 6zel ekstraktorlerde sikilmasiyla ve
kaba pargaciklar1 uzaklagtirilarak meyve pulpu veya bunun konsantresinden
hazirlanir. Nektar tipi, meyvenin suda ¢dziinmeyen kati parcaciklarini da icerir ve
bulaniklig1 sabitlestirilmistir. Genelde kayisi, seftali, erik ve turunggil meyvelerinden

hazirlanir (Dokuzlu, 2004).

Meyve sulart %100 meyve suyu igeren, meyve nektart %25-50 oraninda meyve
pulpu (puresi) iceren ve meyveli icecekler ise %3-30 oraninda meyve suyu igeren
icecekler olarak tanimlanir (Dokuzlu, 2004). Uzun yillardir meyve suyu igerigi
dikkate alinmadigi i¢in, her tirli meyveli icecek ‘meyve suyu’ olarak
isimlendirilmistir. TUKeticinin zihninde meyve suyu ile meyve nektar1 ve meyveli
icecek kavramlari birbirine karigabilmektedir. Bu sebeple, tiiketiciyi en dogru sekilde
bilgilendirmek amaciyla meyve suyu ureticileri etiketlerinde ‘meyve suyu’ yerine

‘%100 meyve suyu’ yazmayui tercih etmiglerdir (Url-1).



Gilinimiizde meyve sulari ¢ogunlukla meyve suyu konsantrelerinden; meyve
nektarlart meyve piiresinden; meyveli icecekler ise meyve suyu ya da meyve

piiresinden hazirlanmaktadir (Doyuran ve Giiltekin, 2002).

Meyve sularinda hem patojen mikroorganizmalarin sebep olabilecegi hastalik riskini
ortadan kaldirmak hem de bozulmayr onlemek amaciyla 1s1l iglem uygulamasi
zorunludur. Ancak, 1s1l iglem uygulamas1 meyve sularinin tat, renk, beslenme degeri
ve antioksidan kapasitesi gibi bazi 6zelliklerinde 6nemli kayiplara yol acabilmektedir

(Uysal Pala ve Kirca Toklucu, 2010).

Meyve suyu islemede uygulanan 1sil islemlerden birisi de pastdrizasyondur. Bu
Islemden sonra meyve suyunun sogutulmasi; biyolojik dayanikliligin pekistirilmesi
bakimindan oldugu kadar, meyve suyunda dogal tat ve koku ile rengin korunmasi

acisindan da 6nem tasimaktadir (Eksi ve Artik, 1986).

HMF (hidroksimetilfurfural) varligi, meyve sularinda 6nemli bir kalite kriteridir.
HMF, gida kalitesinin bozulmasinin belirtisi olarak kabul edilir (Gokmen ve Acar,
1999). HMF olusumu, liretim agsamasinda ve depolama kosullarinda 6zellikle sicaklik
ve ortam pH’ sina bagh olarak farklilik gostermektedir. Bu farklilik, meyve suyu ve
konsantrelerini igeren gida triinlerinde de dogrulanmaktadir (Janzowski ve dig.,

2000).

Taze meyvelerde HMF bulunmaz ancak seker igeren gidalarda kurutma ya da
pisirme gibi 1s1l uygulamalar boyunca dogal olarak olusur ve asitli ortamda heksozun
par¢alanmasiyla veya Maillard reaksiyonu sirasinda ara iirlin olarak ortaya gikar.
HMF olusumu meyve sulari, bal, recel, siit ve tahil irlinleri gibi birgok gida
maddesinde depolama siiresinin tayini ve 1sil islemin iyi yapilip yapilmadigini
anlamak i¢in kimyasal bir indeks olarak kullanilir. Ayrica HMF’ nin mutajenik ve
DNA ipligini parcalama aktivitesi sergilemesi, gida maddelerinde HMF’ ye olan

ilgiyi arttirmigtir (Batu ve dig., 2014; Lee ve dig., 2014).

Gida maddelerinde bulunan HMF’ nin belirli bir diizeyin ilizerinde olmasi renkte
esmerlesmeye, tat ve kokuda onemli bozulmalara ve iirliniin besleyici degerinde
azalmalara sebep olmaktadir. Bu durum, iriiniin pazarlanabilme olanaklarinin bir
kismint veya tamamini ortadan kaldirabilmektedir (Telatar, 1985a). Bu sebeple
gidalarda bulunmasina izin verilen HMF miktar1 siirlandirilmigtir. Elma suyu

standardinda maksimum HMF limiti 10 mg/L olarak belirtilmistir (TS-3633, 1997).



Elma sulariin kimyasal bilesimi elmanin ¢esidi, biiyiidiigii bolge, iklim, olgunluk ve
kiiltiirel uygulamaya bagli olarak degisir. Ug¢ yillik periyotlarla iiretilen elma
sularindaki karboksilik asit, seker ve mineral kompozisyonlarinda Onemli

farkliliklarin oldugu bildirilmistir (Kermasha ve dig., 1995).

Bu c¢alisma, iilkemizde iretilen bazi elma sularinda HMF miktarin1 belirlemek,
standarda uygunluk acisindan degerlendirmek, ayrica farkli sicaklik (15°, 25° ve
35°C) ve sirelerdeki (1-6 hafta) depolama kosullarinda HMF miktarlarindaki
degisimi, reaksiyon kinetiklerinin Arrhenius denklemine gore aktivasyon enerjisinin
incelenmesini  ve sicaklik katsayist (Qio) degerlerinin 15-35°C arasindaki

farkliliklarin aragtirmak amaciyla yapilmistir.






2. LITERATUR OZETLERI

2.1. Enzimatik Olmayan Esmerlesme Reaksiyonlar1 (Maillard Reaksiyonu)

Gidalarin, 6zelliklede meyve ve sebzelerden iiretilen birg¢ok {iriiniin, enzimlerin etkisi
olmadan renk esmerlesmesine ugradiklar1 bilinmektedir (Cemeroglu ve Acar, 1986).
Gidalarda enzimlerin rolii olmadan, indirgen seker ve aminoasit varliginda, 6zellikle
sicaklik, oksijen, su aktivitesi, metal iyonu varlig1 ve ortam pH’ s1 gibi unsurlarin
etkisiyle gerceklesen reaksiyon dizisi ‘enzimatik olmayan esmerlesme reaksiyonlari®

olarak tanimlanmaktadir (Ibarz ve dig., 1999).

Meyve sularinin bilesiminde bulunan sekerler, organik asitler, aminoasitler ve
proteinler kendi aralarinda kimyasal tepkimelere egilimli maddelerdir. Ozellikle
sicakligin da etkisi ile organik asitlerin katalizorliiglinde sekerlerle aminoasitler
arasinda olusan tepkime sonucu melanoidler olusmakta ve renk esmerlesmektedir.
Melanoidlerin olusumunda, askorbik asit degradasyonu, karamelizasyon ve maillard
reaksiyonu olmak iizere {i¢ ayr1i mekanizma rol oynar. Melanoidlerin olusumu
sirasinda ara {irlin olarak ortaya ¢ikan HMF, bu ti¢ mekanizmadan sadece maillard

tepkimesi ve karamelizasyon sonucu olusmaktadir (Telatar, 1985a).

Askorbik asit degradasyonu, askorbik asidin oksidasyonuyla dehidroaskorbik aside
dontlismesi ve daha sonra dehidroaskorbik asidin aminoasitlerle tepkimeye girmesiyle
parcalanmasina verilen addir (Gregory III, 1996). Bu olay, gida iiriinlinde besleyici
degerin azalmasinin yani sira, lirlinde hosa gitmeyen tat ve renk degisimlerine sebep
olmaktadir (Rodriguez ve dig., 1991). Hem oksijenli hem de oksijensiz ortamda
gergeklesebilen bu tepkime daha ¢ok turunggil sularinda goériilmektedir (Johnson ve

dig., 1995).

Karamelizasyon, sekerlerin alkali ve asidik kosullarda erime noktalarinin tizerindeki
sicakliklarda 1sitilmasi ve bunun sonucunda karamel denilen bilesiklere doniismesi
olayidir (Seo ve dig., 2004). Ozellikle pH, tuz ve sakkaroz konsantrasyonundan
etkilenen bu reaksiyon, bazi gidalarda istenirken, kontrol edilemediginde arzu

edilmeyen ac1 ve yanik tat olusumuna sebebiyet vermektedir (Quintas ve dig., 2007).



Enzimatik olmayan esmerlesme reaksiyonlarindan bir digeri ve en Onemlisi,
aminoasit ve proteinlerdeki amino grubu ile indirgen sekerler arasinda meydana

gelen Maillard reaksiyonu’dur (Carabasa-Giribet ve Ibarz-Ribas, 2000).

Maillard reaksiyonu, lizin ve/veya diger serbest aminoasitlerdeki serbest amino
grubu ile glukoz ve maltoz gibi indirgen sekerlerin karbonil grubu arasinda
gerceklesir. Bu reaksiyon orta nem kosullari, 50°C ‘nin {izerinde sicaklik ve 4-7 arasi
pH degeri gibi ayricalikli kosullara sahipken, karamelizasyon ise diisiik su aktivitesi
(aw), 120°C’ nin tizerinde sicaklik ve 3-9 aras1 pH degeri gibi daha gii¢lii kosullarda,
direkt sekerlerin degradasyonuyla meydana gelmektedir (Rufian-Henares ve dig.,
2006).

Maillard reaksiyonu adini, glukoz ve lizin ¢ozeltisinin birlikte 1sitilmasi ile ¢ozelti
renginin esmerlestigini ilk kez tayin eden Fransiz bilim adami ‘Maillard’dan
almaktadir (Burdurlu ve Karadeniz, 2002). Maillard reaksiyonuyla ilgili ilk ¢alismay1
1912 yilinda Maillard yapmisg, daha sonra Amadori kendi adiin verildigi glukoz ve
aminoasitten ortaya ¢ikan kararli bir bilesik saptamis, Heyns ise benzer bir bilesigin

fruktozdan meydana geldigini belirlemistir (Richardson, 2001).

Maillard reaksiyonu, aldehit, keton ve indirgen sekerlerle, aminler, aminoasitler,
peptitler ve proteinler arasinda olusan bir dizi tepkimeler biitiiniidiir (Batu ve dig.,
2014). Zincirleme veya es zamanli Maillard reaksiyonlari, indirgen sekerlerin
karbonil grubu ile aminoasitlerin amino grubunun kondenzasyonu ile baslar ve erken
ucucu Urdnleri, orta ve yiiksek molekiil agirlikli kompleks bilesikleri meydana getirir
(Yildiz ve dig., 2010).

Aminoasitlerin kaynagi proteinler ve peptitlerdir. Bunlar gida {iriinlerinde serbest
olarak bulunabildikleri gibi, gidalarin islenmesi ve depolanmasi sirasinda proteinlerin
hidrolize ugramalar1 sonucu da olusabilmektedir. Amino asitlerin reaksiyona katilma
oncelikleri farklidir. Cesitli aragtirmalarda aminoasitlerin karboksil grubunun, amino
grubunun aktivitesini engelleyebildigi belirtilmistir. Bu durumun, karboksil grubu ile
amino grubu arasindaki wuzaklikla iligkili olduguna deginilmistir. Serbest
aminoasitlerden lizin ve arginin tepkimeye daha hizli girerken, aspartik asit ve

glutamik asit tepkimeye daha yavas girerler (Batu ve dig., 2014).

Maillard reaksiyonunun karbonil grubu kaynaklari ise indirgen sekerlerdir.

Reaksiyona yalniz monosakkaritler degil, laktoz ve maltoz gibi indirgen disakkaritler



de katilir. Heksozlar, bu indirgen 6zellikteki disakkaritlere oranla tepkimelere daha
once girerler. Indirgen olmayan Ozellikteki sakkaroz ise bu reaksiyona direkt
katilmaz. Sekerlerin reaksiyona katilma oOncelikleri sirasiyla pentoz, heksoz ve

disakkaritlerdir (Alais ve Linden, 1991; Batu ve dig., 2014).
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Sekil 2.1. Maillard reaksiyonu (Alais ve Linden, 1991).

Sekil 2.1’ de olusumu gosterilen Maillard reaksiyonlarinin bir hayli kompleks

olmasina karsin genel olarak ii¢ basamakta olustugu bilinmektedir (Yildiz ve dig.,
2010).



Maillard reaksiyonunun tersinir (reversible) olan birinci basamaginda, indirgen
sekerdeki karbonil grubu, proteinlerin amino grubundaki azotla tepkimeye girerek su
kaybiyla beraber kapali halka formundaki glikozilamini meydana getirir.
Reaksiyonun geri doniislii olmasi, glikozilaminin 6zellikle sulu ¢ozeltilerde kolayca

hidrolize olmasina baglanmistir (Burdurlu ve Karadeniz, 2002).

Reaksiyonun ikinci basamagi, renk degisiminin de basladigi basamaktir (Yildiz ve
dig., 2010). Bu basamakta; olusan glikozilamin, 1-amino-1-deoksi-2-ketoza doniisiir.
Zayif asidik kosullarin katalize ettigi bu doniistime ‘Amadori donilistimii’ ad1 verilir

(Burdurlu ve Karadeniz, 2002).

Ikinci basamaktan itibaren ii¢ olasilik séz konusudur; Bunlardan birincisi ve en
onemlisi, sekerlerin dehidratasyonu ve ardindan Amadori iiriinlerinin enolizasyonu
(Bir karbon atomundan komsu karbonil grubunun oksijenine bir protonun gé¢ etmesi
ile doymamis bir alkol yani enol olusmast olay1) ile pH’in 7’den diisiik oldugu
durumlarda pentozlarin furfurala; heksozlarin hidroksimetilfurfurala doniismesidir.
PH’in 7’den yiiksek oldugu durumlarda ise Amadori triinleri oldukca reaktif
triinlere  enolize olur (Yildiz ve dig., 2010). Amadori iirliniiniin
hidroksimetilfurfurale doniisiimii Sekil 2.2’ de gosterilmistir. Ikinci olasilik,
molekiillerin parcalanmasiyla nitrojen icermeyen asetol, diasetil, piruvaldehit gibi
karbonil bilesiklere doniismesidir. Sonuncu olasilik ise, daha 1liml1 bir dehidrasyonun
olusmasiyla rediiktanlarin aciga c¢ikmasidir (Alais ve Linden, 1991). Rediiktanlar,
ortamda bulunan tepkimeye girmemis aminoasitlerle tepkimeye girerek esmer renkli
pigmentlerle aroma bilesenlerini meydana getirirler (Eskin, 1990; Aslanova, 2005).
Karbonil gruplarinin amino gruplar ile kondansasyona ugradigi ve CO; olusumuyla
kendini belli eden bu basamak Strecker degradasyonu (bozulmasi) olarak
adlandirilir. Aromanin kaynagi, aldehit ve aldehit tiirevi bilesiklerdir (Yildiz ve dig.,

2010).

Maillard reaksiyonunun tiiglincli ve son basamaginda, meydana gelen bilesiklerin
aminlerle birlesmesi, aldollerin kondansasyonu, aldehit ve aminlerin polimerize
olmasiyla ‘melanoidin’ adi verilen heterosiklik, ¢6ziinmez yapidaki koyu renkli

bilesikler olusmaktadir (Y1ldiz ve dig., 2010).
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Sekil 2.2. Amadori iiriiniiniin hidroksimetilfurfurale doniisiimii (Saldamli, 1998).

Maillard reaksiyonlarimin hizi ortam sicakligi, asitlik, su aktivitesi (ay), indirgen
seker, aminoasit igerigi ve metal iyonlarina baglidir (Eskin, 1990; Roos ve Himberg,
1994).

Maillard reaksiyonununda sekerlerin katilma oncelikleri, ortam pH’sina gore
degismektedir (Namiki, 1988). Buna baglh olarak, pH 6’da glukoz fruktozdan daha
hizli reaksiyona girerken, pH’nin 6’dan diisiik olmasi durumunda fruktozun
glukozdan daha aktif oldugu (Buera ve dig., 1987) ve Maillard reaksiyon hizinin
genel olarak yliksek pH degerinde arttig1 belirtilmistir (Alais ve Linden, 1991).

Maillard reaksiyonunda su aktivitesi (ay) biiyiikk oneme sahiptir. Esmerlesmenin
maksimum hiza ulagmasindaki a,, degeri gidadan gidaya degisir. Ancak, genellikle
diisiik ve yiiksek a, degerinde tepkime hizinin yavagladigi, 0.6-0.7 a,, degerindeki
ortamlarda ise tepkimenin maksimum hizda gerceklestigi bildirilmistir (Fellows,
2000). Bu nedenle, ozellikle ¢cok kurutulmus ve orta nemli gidalarda Maillard

reaksiyonu dnem tagimaktadir (Eskin, 1990).

Metal iyonlarinin Maillard reaksiyonu iizerine hizlandirici etkisinin bulundugu tespit
edilmistir (Labuza ve Baisier, 1993). Yapilan ¢alismalarda Mn?*, Sn®*, Cu** ve Fe**
iyonlariin reaksiyon hizini artirdigi gosterilmistir (Alais ve Linden, 1991). Ayrica

tuz ya da tampon maddelerin Maillard reaksiyonu hizina etki ettigi bildirilmektedir



(Matiacevich ve Buera, 2006). Kalsiyum, potasyum ve magnezyum gibi minerallerin
de HMF konsantrasyonunu arttirdig1 belirtilmektedir (Lee ve Nagy, 1988).

Maillard reaksiyonunun hizini etkileyen en 6nemli unsurun sicaklik oldugu ortaya
ctkmaktadir (Yi1lmaz ve Toledo, 2005). Her 10°C’ lik sicaklik artisinin Maillard
reaksiyon hizini 4 kat artirdig1 ifade edilmektedir (Eskin,1990). Maillard reaksiyonu
sicaklikla dogru orantili oldugundan, meyve sularma 1sil islem uygulanmasi
esnasinda verilen sicaklik artttkca meydana gelen HMF miktar1 da bu oranda

artmaktadir (Bergdol ve Holmes, 1950; Elmastas, 2011).

2.2. Meyve Sularinda HMF Olusumu

Meyvelerde HMF, meyvelerin meyve suyuna islenmesi siiresince uygulanan 1sil
islemler ile sekerlerin dehidrasyonu veya aminoasitlerle reaksiyona girmesi ile
olusmaktadir (Telatar, 1985a). Meyve suyuna belirli dl¢lide 1s1l islem uygulamasiyla
konsantre edip hacimden kazanma, mikrobiyal gelismeyi Onleme ve enzimlerin
inaktivasyonuyla enzimatik bozulmalar1 engelleme hedeflenmektedir. Hangi amacla
olursa olsun 1si1l islem, meyve suyunda enzimatik olmayan esmerlesme

reaksiyonlarina sebebiyet vermektedir (Batu ve dig., 2014).

Maillard tepkimesinde sekerlerin degradasyonuyla HMF olusumunda en Onemli
katalitik  etki, meyve suyunun igeriginde bulunan organik asitlerden
kaynaklanmaktadir. Mevcut organik asitler icerisinde 6zellikle malik asit bu ag¢idan
en etkili madde olarak bilinmektedir. Ortamdaki organik asitlerin fazlalig1 ile meyve

suyunda olusan HMF miktar1 da buna dayali olarak artmaktadir (Telatar, 1985a).

Monosakkaritlerin yogun asitli ortamda ve yiiksek sicaklikta ii¢c molekiil su
kaybetmesiyle dehidratasyon meydana gelir. Bunun sonucunda, heksozlardan 5-
Hidroksimetilfurfural olusur (Sekil 2.3; Lee, 1983). Hem Maillard reaksiyonu hem
de heksozlarin asidik ortamda sicaklik etkisiyle doniisiimii, meyve suyunda HMF
olusumuna etki etmektedir (Eksi ve Artik, 1986).
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Sekil 2.3. Heksozlarin asidik ortamda 1sitilmasiyla 5-HMF olusumu (Lee, 1983; Batu
ve dig., 2014).

Sekerlerden HMF olusumu zaman, sicaklik, su aktivitesi, katalizor miktar1 ve
kullanilan sekerin yapisina dayali olarak degisir. Is1 miktarinin ve asit katalizor
maddelerin artmasina bagh olarak ketozlar aldozlara goére daha ¢ok miktarda HMF
olustururlar. Ayrica katalizér yoklugunda daha yavas ve daha az HMF meydana gelir
(Batu ve dig., 2014).

Asidik ortamda heksozlarin 1sitilmasi sonucunda yavas enolizasyon ve ii¢ su
molekiiliiniin hizli B-eliminasyonu meydana gelir. Aslinda, fruktoz ve glukozun asit
katalizli degradasyon (bozulma) mekanizmasinin ilk adiminda 1,2- veyalve 2,3-
enediolik ara triinleri iiretmesi, HMF olusumundan once hizli bir sekilde su
molekdllerinin ortadan kalkmasini saglar (Percira ve dig., 2011). Sekerlerin asit

katalizli dehidrasyonu ile HMF olusumu Sekil 2.4’ te gdsterilmektedir.

D-glucose 1,2-endiol D-fructose
o _OH OH
o "|‘ il
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OH
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Q B OH o other products
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Sekil 2.4. Sekerlerin asit katalizli dehidratasyonuyla HMF olusumu (Pereira ve dig.,
2011).
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Maillard tepkimesinde sekerlerin yani sira aminoasitler de 6nem kazanmaktadir.
Miktarlarinin artmasi sonucu reaksiyonun siddetinde de artma meydana gelmektedir.
Reaksiyona katilan aminoasitlerin tiirleri de reaksiyon hizin1 degistirebilir. Ornegin;
L-arginin ve 4-amino-btirik asit esmer renk olusumunda diger aminoasitlerden daha

fazla etkiye sahiptir (Batu ve dig., 2014).

2.3. HMF’ nin Insan Saghgmna Etkileri

HMF’ nin gidalarda depolamaya bagli artis gostermesi dikkat ¢ekicidir. Bu sebeple
gida triinlerinde HMF olusumu Kkalite ve besin kayiplarina yol agtigi gibi, insan
sagligini tehdit ettigi de cesitli calismalarda ortaya konmustur (Ferrer ve dig., 2002;
Block ve dig., 2003). Deney farelerinde viicut agirhigi géz oniine alindiginda, oral
yoldan alinan HMF’ nin LDsp degerinin 3.1 g/kg oldugu belirtilmistir (Ulbricht ve
dig., 1984).

HMF’ nin kobay farelerinde kolon kanserine sebep oldugunu, DNA yapisini,
hiicrenin enzim aktivitesini ve karaciger fonksiyonlarini bozdugunu gosteren ¢aligma
sonuglart mevcuttur (Glatt ve dig.,2005; Janzowski ve dig., 2000). Deney fareleri
lizerinde yapilan arastirmalarda, 1260-3150 mg HMF uygulamasinin deri lezyonlari
(doku bozuklugu) olusturdugu ve deri timoriini artirdigi, 200 mg/kg viicut agirlig
bazinda ise karaciger tiimdriinti gelistirdigi bildirilmistir (Miyakawa ve dig., 1991).
Ayrica HMF proteinlerle birlestiginde, viicut i¢inde birikmesi nedeniyle sinir sistemi
i¢cin de zararl olabilecegi ve sonunda kaslar ve i¢ organlarin zarar gérmesine neden

olabilecegi belirtilmistir (Li ve Lu, 2005; Pereira ve dig., 2011).

Yapilan ¢aligmalarda HMF’ nin 30 farkli tiirevinin oldugu bildirilmektedir
(Lewkowski, 2001). HMF’nin 5-klorometil- ve 5-siilfooksimetilfurfural (SMF) gibi
tiirevleri sitotoksik, genotoksik ve tiimoral etkiler ile iligskilendirilmistir (Pereira ve
dig., 2011). HMF’nin standart genotoksisite testlerinde aktif olmadigi, ancak
mutajenik ve karsinojenik olan 5-sulfooksimetilfurfural (SMF) kimyasal reaktif ara

tirtiniine metabolize olabildigi belirtilmistir (Bakhiya ve dig., 2009).
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Sekil 2.5. 5-klorometilfurfural (Url-2) ve 5-siilfooksimetilfurfural (SMF)’1n kimyasal
yapisi (Bakhiya ve dig., 2009).

HMF, kimyasal reaktif ve genotoksik metaboliti olan SMF’yi aktive edilebilir.
Yapilan bir ¢alismada, 250 mg/kg tek doz SMF uygulamasindan sonra, birgok
hayvanin 6limiine neden olmasiyla SMF’nin gucli toksisitesi tespit edilmistir. Bir
sonraki daha diisiik dozun (125 mg/kg) ise hayvanlarda atipik bir renal hiperplazi
gelistirdigi belirtilmistir (Bakhiya ve dig., 2009).

Genotoksisite testlerinde inaktif olmasina ragmen, HMF’ nin sican ve farelerde
timorejenik aktivitelerinin bulundugu konusunda kesin indikatorlerden s6z
edilmektedir. HMF, kolondaki anormalliklerin (ACF: aberrant crypt foci)
baslamasinda oncii ve tesvik edici olarak gosterilmektedir (Archer ve dig., 1992;
Zhang ve dig., 1993). Zhang ve dig. (1993) yaptiklar1 caligmada, farelerde oral
yoldan tek doz (0-300 mg/kg viicut agirligi) alinan HMF’ nin dozuna bagli olarak
ACF olusumunda artis oldugunu gézlemlemislerdir. Surh ve Tannenbaum (1994) ise,
10-25 umol HMF miktarinin farelerin derilerine uygulanmasinin deride

papillomalarin (sigillerin) baslamasina sebep oldugunu bildirmektedir.

Bunun disinda, Ulusal Toksikoloji Programi (National Toxicology Program)
tarafindan yiriitilen uzun vadede Kkarsinojenisite c¢alismasinda HMF’nin disi
farelerde hepatoselliler adenom insidansini arttirdigi bulunmustur (Bakhiya ve dig.,
2009). Bu nedenle son yillarda yapilan ¢alismalarda HMF’nin 6zellikle kanserojen

ile ilgisine 6nem verilmistir (Pereira ve dig., 2011).

HMF’nin tahmin edilen giinlik alim dozu kisi basina 30-150 mg araliginda
(Janzowski ve dig., 2000) olup, bu deger tahmini olarak kisi basina 2.5 mg/kg viicut
agirligina esittir (Hulsoy ve dig., 2008).
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2.4. Kromatografi

Kromatografi, bir karisimdaki maddelerin, biri sabit digeri hareketli faz olmak (izere
birbiriyle karismayan iki fazli bir sistemde ayrilmasi ve saflagtirillmasidir. Cesitli
maddelerin hareketli faz yardimiyla, sabit faz {izerinde, farkli hizlarla hareket
etmeleri veya yuirutilmeleri temeline dayanir. Hareketli faz, sabit faz (zerinde
strlklenerek Ornek bilesenlerinin ayrilmasini saglar. Cesitli kromatografi tiirleri

mevcuttur (Url-3):

1-Ayrilma Mekanizmalarina Gore;

Adsorpsiyon kromatografisi
Dagilma kromatografisi

Jel filtrasyon kromatografisi
Iyon degistirme kromatografisi
Iyon ¢ifti kromatografisi
Afinite kromatografisi

2- Uygulama Cesidine GOre;

a)Duzlemsel kromatografi

Kagit kromatografisi

Ince tabaka kromatografisi (TLC)

b)Kolon kromatografisi

Gaz kromatografisi (GC)

Yksek basingli s1vi kromatografisi (HPLC)

3-Faz Tirlerine Gore;

3.1. S1v1 kromatografisi
Sivi-Kat1 kromatografisi
S1vi-S1vi kromatografisi
3.2. Gaz kromatografisi
Gaz-Kat1 kromatografisi

Gaz-S1v1 kromatografisi
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2.4.1. Yiiksek basingh s1vi kromatografisi (HPLC)

Sivi  kromatografisi, diizlemsel yiizeylere ve kolonlara uygulanabilen bir
kromatografi gesididir. Sivi kromatografisi metodunun 6zel bir uygulamasi olan
yiikksek performansli sivi kromatografisi (HPLC) metodunda, sabit faz olarak
kullanilan dolgu maddelerinin partikiil biiyiikliigiiniin kiigliltiilmesi neticesinde
hareketli faz ile etkilesen sabit faz ylizey alani genisler ve bdylece kolonun
etkinliginin arttiritlmasi saglanir. Cok siki olarak doldurulmus kolondan hareketli

(mobil) fazin belli bir hizla yiiriitiilebilmesi i¢in basing uygulamasi gereklidir (Url-3).

Baslangicta basing; modern sivi  kromatografisinin  temel kriteri olarak
diistiiniilmekteydi ve bu nedenle ‘Yiiksek Basingli Sivi Kromatografisi’ olarak
isimlendirilmekteydi. Fakat glinimiizde bu tanim gegerliligini yitirmektedir. Clnki
yuksek performans sadece basincin degil, diger bir¢ok unsurun birlesmesiyle
meydana gelmektedir. Dar bir dagilim araliginda c¢ok kii¢iik taneciklerin
kullanilmasi, tek bigimli gézenek boyutu ve dagilimi, ylksek basingta kolon
paketleme, disiik hacimli 6rnek enjektorleri, duyarli dedektdrler ve iyi bir
pompalama sistemi kullanimi gibi sebepler nedeniyle ‘ylksek performansli sivi

kromatografisi’ tanim1 yapilmaktadir (Gencer, t.y.).

Kolonlarda sabit faz olarak ¢ogunlukla silika jel ve alumina kullanilmaktadir. Sabit
faz ayrilmasi gereken maddeleri pargalamamali, ayrilmasi beklenen maddelerle
kimyasal tepkimeye girmemeli, adsorpsiyon Kkapasitesi yiiksek olmali ve

adsorpladiklart maddeleri kolayca geri vermelidir (Url-3).

HPLC birimleri:

a)Hareketli (Tastyic1) faz deposu

b)Bir veya birden fazla pompa
c)Enjektor

d)Ayirma Birimi; Kolon

e)Olcliim Birimi; Dedektor
f)Kaydedici (Veri sistemi); Bilgisayar

g)Atik Deposu
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Sekil 2.6. HPLC ¢alisma prensibi (Butler ve Guthertz, 2001).

Numune bilesenlerinin ayrilmasi kolonda gergeklesir. Durgun faz mm boyutlu poréz
(gbzenekli) taneciklerden olustugundan, hareketli fazin kolondan gecisi i¢in yliksek
basing pompalarina gerek duyulmaktadir. HPLC pompasi, sistemde mobil fazin
(eltentin) enjektor, kolon ve dedektdr boyunca siirekli sabit akigini saglayan sivi
kromatografi sisteminin en Onemli kisimlarindan biridir. Kromatografik siireg,
numunenin kolona enjeksiyon edilmesiyle baslar. Komponentlerin ayrilmasi, analit
ve hareketli fazin kolona pompalanmasiyla devam eder (Gencer, t.y.). HPLC ¢alisma

prensibi Sekil 2.6° da gosterilmistir.

Numuneler HPLC’ ye enjeksiyon Unitesinden enjekte edilir. Enjeksiyon nitesi, basit
bir enjeksiyon valfi ve numune haznesinden meydana gelir. Numune, enjeksiyon

oncesi mobil fazda ¢oziilerek bir siringa yardimiyla valften enjekte edilir (Gencer,
ty.).

Sabit fazla daha giiglii baglar1 olan numuneler kolondan daha yavas gecer ve ayrilma
streleri daha yavas olur. Mobil fazla etkilesimi daha giiglii olan numunelerin
ayrilmasi ise daha hizhidir. En etkili kolonlar, en keskin pikleri olusturan ve

yayilmayi1 engelleyerek daha iyi ayrilma saglayanlardir (Fidanci, 2009).

Kolon dolgu maddeleri genellikle silika ve aliimina yapidadir. Dolgu maddeleri
g6zenekli (pordz), kiresel, dizensiz, pelikuler ve mikro tiplerindedir. Silika (SiO5),
yuzeyinde bulunan (-OH) gruplarindaki aktif hidrojenden dolay: biraz asidiktir
(PH:4). Bu asitlik, su ile yikanarak giderilir. Tamamen pordz silika, pelikiiler silika
ve mikro silika olmak iizere {i¢ farkls silika tipi bulunmaktadir. Mikro silika ile daha

keskin pikler elde edilir. Dolgu maddelerinin se¢iminde tanecigin biiyiikliigii, tanecik
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biiyiikliigiiniin dagilimi, tanecigin bicimi, gézenek hacmi ve ylizey alani gibi

ozellikler 6nem tasir (Hisil, 2010).

Dedektdr, cihazdan gecen bir maddenin varligimi tespit ederek bilgisayar ekranina
bununla ilgili sinyal gonderen bolimdiir ve sabit fazin hemen arkasinda yer alir.
Monitorde, kromatogrami olusturan pikleri meydana getirir. HPLC’ de kullanilan
dedektor tiplerinden bazilar1 UV (ultraviyole), RI (refraktif indeks), FD (flioresan
detektor), MS (mass spektrofotometri)” dir. UV detektorleri, numunenin farkli dalga
boylarinda 15181 absorplama oranini Olcer (Fidanci, 2009). Son zamanlarda
gelistirilmig, Diyot Dizinli Dedektorler (Diode Array Detector-DAD), akis
hiicresinden Ornek bilesenleri gecerken bilesiklerin UV-gériiniir spektrumlarinin
alinmasina olanak tanimaktadir. Bu spektrumlar, standartla karsilagtirilarak hem pik
teshisi hem de pik safligi hakkinda bilgiler sunar. Ayrica bilesiklerin fliioresans
ozelliklerinin de olgiilebilmesi, pik teshisi icin ek bilgiler vermektedir (Hisil, 2010).
RI detektorleri, numunedeki molekiillerin 15181 yansitma oranini 6lger. Bu ozellik,
maddenin refraktif indeksini verir. FD detektorleri, bilesigin farkli dalga boylarinda
15181 emme ve tekrar yayma oranini 6lger. MS detektorlerinde ise, molekdller iyonize

edilir ve kiitle analizatoriinden gegerek bulunan iyonlar saptanir (Fidanci, 2009).

HPLC igin ideal bir dedektdr; genis konsantrasyon araliginda yiiksek duyarliliga,
disiik giiriiltii  seviyesine, bilinen se¢icilige sahip olmali ve kromatografik
¢Oziinilirliige olumsuz etki etmeksizin kolondan gegen bilesiklere duyarli olmalidir.
Ayrica dedektor, sicaklik ve basingtaki degisimlere de duyarli olmamali, analiti
yapilacak drnegin tiiriine elverisli olmalidir. S1vi kromatografisinde en ¢ok kullanilan

dedektorler, ultraviyole veya goriiniir 15181n absorpsiyonuna dayanir (Higil, 2010).

Ayrilan her bir komponentin pikleri kaydedilir ve her bir bilesen i¢in alinan dedektér
cevabi, kromotogram  olarak  monitérde  goriintiilenir  (Gencer, t.y.).
Kromatogramlardan kantitatif verilerin tiretimi, pik yiiksekligi veya pik alanlarinin
tayinini gerektirir. Pik yiiksekliginin Ol¢limii nispeten kolaydir, ancak mobil faz
kompozisyonunda ya da kolon sicakliginda ¢ok az bir degisiklik, pik yiiksekligini ve
alikonma zamanlarii etkiler. Bu durumda, pik alanlarinin 6l¢giilmesi tercih edilir

(Hisil, 2010).

Bilesikte bulunan maddeleri tanimlanmak, tim HPLC uygulamalarinda en kritik

bolimdir. Miktar tayini, bir maddenin karisim i¢indeki yogunlugunun bulunmasina
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dayanir. Oncelikle standart bilesiklerin konsantrasyonlar1 &lgiiliir ve bu bilesiklerin
kromatografisiyle elde edilen grafikler (kromatogramlar), bilinmeyen maddeyle

karsilastirilarak miktar analizi yapilir (Fidanci, 2009).

HPLC son 20 yilda en ¢ok gelismis kromatografik tekniklerden biridir. Cihazin en
biiyiik avantaji, 1siya dayanikli olmayan ve ugucu olmayan maddeleri de analiz
edebilmesidir (Higil, 2010). HPLC yo6ntemi, kullanici becerisine daha az bagimlidir
ve tekrarlanabilirligi daha fazladir. HPLC kolonu ise rejenerasyon gerekmeksizin
bircok kez kullanilabilir. Ayrica analiz siiresinin kisa olmasi ve duyarliliginin yiiksek

olmasi da cihazin avantajlarindandir (Url-3).

2.4.2. Ters faz kromatografisi (Reversed phase HPLC)

Ters faz kromatografi (RP-HPLC veya RPC), normal faz kromatografisinin tersi bir
prensibe dayanir. Normal faz kromatografisi (NP-HPLC), polar bir sabit faz ve
apolar bir mobil (hareketli) faz igerir. Sistem, analitleri polaritesine gore ayirir ve
polar analitler, polar sabit faz tarafindan tutulur. Adsorpsiyon kuvvetleri, analitlerin
polaritesi arttikca artar ve polar analit faz ile polar sabit faz arasindaki etkilesimin
artmasi, analitin kolondan ayrilma siiresini uzatir. Ters faz kromatografisinde ise,
apolar bir sabit faz ve sulu, kismen polar bir mobil faz vardir. Sistem, nispeten polar
olmayan analit ve apolar sabit faz arasindaki itici hidrofobik etkilesimler prensibine
gore calisir. Analitin sabit faza baglanmasi, analit molekiildeki apolar kisim ile sabit

faz arasindaki temas yiizey alaniyla orantilidir (Bansal ve dig., 2010).

Mobile Phase
(Polar) Reverse Phase HPLC Separation
L d | Syringe Weakly

Polar
Polar Hon-Pplar

1 | Column |
" [ ! '.
) s — 7 7 |

Injection =
Fump Port Column Oven Detector Display

Sekil 2.7. Ters faz sivi kromatografisi ¢aligsma prensibi (Url-4).
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Ters faz kromatografide analitlerin yiizeye apolar islev g0steren gruplariyla
baglanmasindan dolayi, en polar analit kolondan en once ¢ikar. Bu kromatografi
tdrd, orta-yiiksek polarliga sahip analitler i¢in bir hayli kullanishidir. Ters faz ayirma
metodu, numune ile apolar baglanma fazi ve polar sabit faz arasindaki basit ayrilma
olayina dayanir. Polaritesi yiiksek numune bilesenleri, apolar bilesiklerin apolar
yapidaki kolonda gecikmesine bagli olarak en oOnce gelir. Burada apolar
materyallerin kolonda tutulmasi s6z konusudur (Url-5). Cok sayida organik
komponenti ayirabilme becerisi nedeniyle sik¢a tercih edilen HPLC g¢esididir

(Gencer, t.y.). Ters faz kromatografisi ¢alisma prensibi Sekil 2.7’ de gosterilmistir.

Ters faz kromatografide mobil faz olarak asetonitril, metanol ve etanol gibi suyla
karigabilir polar organik coziiciiler kullanilir. Analitler, mobil fazda c¢oziilebilir
olmalidir. Duragan (sabit) faz olarak silika (SiO,.xH,0) ve alimina (Al,03.xH;0)
kullanilir. Silika, bilinen performansi ve diisiikk maliyeti sebebiyle en ¢ok tercih
edilendir. Normal faz kromatografide mobil faz olarak, diisiik polariteye sahip ve
suyu uzaklastirilmis hekzan, toluen, etil asetat ve metanol gibi organik ¢oziiciiler
kullanilir. Kullanilan analitler mobil fazda ¢oziilebilmelidir. Polar sabit faz olarak ise
siyano (-CN), amino (-NH») ve diol (20H) gibi ¢esitli fonksiyonel gruplar silikaya
bagli olarak kullanilir (Url-6). Sekil 2.8” de ters faz ve normal fazin kolon dolgu

maddeleri gosterilmistir.

Ters faz
Octadecyl - —si-0-Si_~_~_~_~~~~_~_CH, C,,
Octyl - —:m-o—ﬁmcr{, C,
Dimethyl - —Esu-o-m(?" C 5

Normal faz

Cyanopropyl - -

~Si~0-Si._~_CN

Aminopropyl - —si-0-si._~_NH,
Sekil 2.8. Ters faz ve normal fazin kolon dolgu maddeleri (Url-3).

Ters faz kromatografi, daha tekrarlanabilir olmasi ve genis uygulanabilirlik
ozellikleriyle tim HPLC uygulamalarinin %75’ inde kullanilir. Bu nedenle en yaygin

kullanilan s1vi kromatografisi haline gelmistir (Url-6).
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Ters faz kromatografisinin normal faza gore Usttnlikleri:

1)Normal faz kromatografisinde, sivi fazin kontrolii ¢ok 6nemli ve kritiktir. Mobil
fazin bilesiminde bulunan kiigiik degisiklikler kromatogramda bariz farkliliklara

sebep olabilir.
2)Dengeye ulagsma sliresi normal faz kromatografisinde oldukga yavastir.

3)Polar maddelerin ayrisimi normal faz kromatografisinde ¢ok yavastir, ayrica

yayvan piklere neden olur.

4)Apolar ¢oziiciilerin pahali olmasinin yani sira bunlart nemden uzak tutmak da
guctar (Url-3).
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3. MATERYAL ve METOT

3.1. Materyal

Bu arastirmada materyal olarak kullanilan piyasaya hakim elma suyu iriinleri,
marketlerden rastgele ve kareler metoduna goére alindi (Pearson, 1973). Degisik
firmalarin %2100 elma suyu 6rnekleri 1/1, 1/4 ve 1/5 hacimlerindeki tetra-pak ve cam

sise lirlinlerinden segilerek her firmay1 bu ti¢ farkli hacimli 6érnekten biri temsil etti.

Calismaya materyal olusturan farkli firmalarin elma suyu numunelerine ait ambalaj

bilgileri asagidaki gibidir (Cizelge 3.1);

Cizelge 3.1. Incelenen elma sularina ait ambalaj bilgileri.

Uriin Kodu | Uretim ve Son Kullanma | Uriin miktar
Tarihi

A 17.09.14/17.09.15 200 ml

B -/21.08.2016 1L

C 23.12.14/23.12.15 200 ml

D 13.10.14/13.10.15 200 ml

E 20.06.15/20.06.16 200 ml

F -/27.05.2017 250 ml

(cam sise)

22.08.15/22.02.17 1L

H -/12.06.15 1L

Cizelgedeki bilgilerden de goriilecegi gibi elma sularinin raf dmiirleri 12 ay ila 18 ay
arast degismekte olup ambalajlarin iizerinde son kullanma tarihi veya hem iiretim

hem son kullanma tarihi belirtilmistir.

Bulgularin incelenmesinde her elma suyu ayr1 ayr ele alinarak, ilgili mevzuat veya
standart hukimlerine gore degerlendirme yapildi. Her bir {irlin igin analiz ikiser kez
yapilarak, ornekler Gzerinde HMF, pH degeri ve suda ¢6ziiniir kuru madde tayini

(°Briks) analizleri yapildi.

Sicaklikla HMF degisimini 6lgmek i¢in; ti¢ farkli firmadan temin edilen %100 elma

sularindan her firmanin iiretim ve son kullanma tarihi ayni olan ornekleri secilerek
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orijinal ambalajlarinda 15°, 25° ve 35°C olmak iizere ii¢ farkli sicaklikta 3 ila 6 hafta
aras1 degisen siirelerde depolandi. Depolama siiresince farkli haftalarda alinan her
ornek i¢in analiz iki defa yapilmak {izere ornekler tizerinde HMF, pH degeri ve suda
¢Oziinlir kuru madde tayini (Briks) analizleri yapildi. Depolamada 15°C’de Binder
sogutmali etiv KB115, 25°C’de Nuve ENO055 ve 35°C’de Nuve ENO55 etivleri
kullanildi.

Aragtirmaya materyal olusturan farkli firmalarin elma suyu numunelerine ait ambalaj
bilgileri Cizelge 3.2 de gosterildi. Elma sularindan ikisinin cinsi belirtilmemis olup,

birinin (Y) Amasya cinsi elma suyu oldugu belirtilmistir.

Cizelge 3.2. Farkli sicakliklarda depolanan elma sularina ait ambalaj bilgileri.

Uriin | Uretim ve Son kullanma Uriin Uriiniin bilesimi
Kodu tarihi miktari
X 29.06.15 200 ml %100 elma suyu.
29.06.16 Su, elma suyu konsantresi.
Y %100 amasya elma suyu.
18.09.15 200 ml Su, elma suyu konsantresi,
18.09.16 asitlik diizenleyici (sitrik
asit).
Z 22.08.15 %100 elma suyu.
22.02.17 1L Igme suyu, elma suyu
konsantresi.
3.2. Metot

3.2.1. Hidroksimetilfurfural (HMF) tayini

Hidroksimetilfurfural (HMF) tayini, Yiiksek Basingli Sivi Kromatografisi (HPLC-
DAD, Agilent 1200 Series) yontemiyle International Federation of Fruit Juice
Producers’ a gore yapildi (Anonim, 1996).

Elma sularinda HMF, ters faz sivi kromatografisi yardimiyla RP-18 kolonda, 280 nm
dalga boyunda 6l¢iim yapabilen UV dedektor yardimi ile tanimlandi ve miktar tayini
yapildi.

Cihaz Sartlarn:

Kolon : RP-18 reversed phase (Superspher-100, Agilent HPLC Cartridge
250-4)
Kolon sicakligt  : Oda sicaklig
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Mobil faz : Metanol / Su (10 / 90 olacak sekilde)
Akis hizi : 1 ml/dk

Enjeksiyon hacmi : 20 pl

3.2.1.1. Kimyasal maddeler ve ¢ozeltiler

Aragtirmada kullanilan tiim kimyasal maddeler HPLC o6l¢limiine uygun saflikta

kullanildi.

= HMF (5-Hydroxymethyl-2-furancarbaldehyde), saf (Merck, Schuchardt,
Germany). Cas-No: 67-47-0

= Carrez | cozeltisi: 15 g potasyum ferrosiyanir (K4Fe(CN)g.3H,0O) (Solem-
Cas-No: 14459-95-1) destile su ile 100 ml’ ye tamamlandi.

= Carrez Il cozeltisi: 30 g ¢inko asetat (Zn(CH3C0OO),.H,0) (Carlo Erba
Reagents — Cas-No: 5970-45-6) destile su ile 100 ml’ ye tamamlandi.

= Metanol (Merck / Cas-No: 67-56-1)

= Ultra saf su (Triple distilled water)

= Kaba siizge¢ kagidi

3.2.1.2. Kalibrasyon egrisinin hazirlanmasi

HMF standart ¢Ozeltisinden 5 mg alinarak 50 ml’ lik balon jojede saf su ile ¢izgiye
kadar tamamlandi. Boylece 100 mg/L olan HMF standart ¢ozeltisinden 50 ml’ lik
dort ayr1 balon jojeye sirastyla 5 ml, 7.5 ml, 10 ml ve 15 ml konularak saf suyla
cizgisine kadar tamamlandi. Boylelikle 10 mg/L, 15 mg/L, 20 mg/L ve 30 mg/L

olmak tizere dort ayr1 konsantrasyonda HMF standart ¢ozeltileri elde edildi.

Farkli konsantrasyonlardaki ¢ozeltiler 0.45 pm’ lik membran filtreden siiziilerek
siringa yardimiyla cihaza enjekte edildi. Her bir konsantrasyona karsi elde edilen
alan, kromatogramdan okunarak ¢alisma egrisi olusturuldu. Kalibrasyon egrisi

grafigi Sekil 3.1° de gosterildi.
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Sekil 3.2. HMF standardi i¢in kromatogram (10 mg/L).

3.2.1.3. Ornek hazirlama

Elma suyu numunesinden 25 ml alinarak 50 ml 6lgiilii balon jojeye aktarildi. Uzerine
1 ml Carrez-1I ¢ozeltisi eklenip karistirildiktan sonra 1 ml Carrez-11 ¢ozeltisi eklendi
ve tekrar karistirildi. Elde edilen karisim saf suyla 50 ml’ ye tamamlanarak kaba

stizge¢ kagidindan siiziildii. Stiziintiiden 2 ml alinip 1:1 oraninda seyreltilerek 0.45
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pm’ lik membran filtreden stzildd (Anonim, 1996; Tifekgi, 2008). Stzintiden
siringa yardimiyla cihaza enjekte edilerek pikler tanimlandi. Pik tanimlanmasi,

standart HMF” nin gelis dakikasi ve spektrumuna bakilarak yapildi.

3.2.1.4. Hesaplama

Numunelerdeki  HMF miktari, standart c¢ozelti ve numunelerin pik alanlar
karsilagtirilarak hesaplandi. HMF pik alani ile konsantrasyon arasinda dogrusal bir
iliski vardir. Ornekteki HMF pikinin alam, standart ile oranlanarak miktar tayini
yapildi. Nihai sonug, seyreltme faktorii ile ¢arpilarak hesaplandi. HMF miktar1 sivi
orneklerde mg/L cinsinden asagidaki formiille hesaplandi (Elmastas, 2011).

HMF = (An/As) x Cs x Seyreltme faktori (3.2)

A : Numune ¢ozeltisine ait HMF pikinin alani
Ag : Standart HMF c¢ozeltisine ait HMF pikinin alani

Cs : Standart HMF ¢ozeltisinin konsantrasyonu

3.2.2. PH degeri tayini

Hidrojen iyonu konsantrasyonu i¢in pH degeri, pH metre (Inolab WTW PH 720
series) ile saptandi. pH metre, standart tampon ¢ozeltileri ile kalibre edildikten sonra
bir beher igerisine alinan 6rnege daldirilarak cihazdaki deger sabitlendiginde okuma

islemi yapildi.

3.2.3. Suda ¢oziiniir kuru madde miktar1 (°Briks) tayini

Orneklerin briks degeri, masa iistii bir reflaktometre (Reichert Leica abbe markll) ile
belirlendi. Cihaz destile suyla kalibre edildikten sonra numuneler bir damlalik
yardimiyla cihaz haznesine damlatilarak briks derecesi (100 gr’ da ¢6ziinen madde

miktar1) okundu.
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3.2.4. Kinetik parametrelerin hesaplanmasi
3.2.4.1. Reaksiyon hiz sabitinin (k) hesaplanmasi

Reaksiyon hiz sabitinin hesaplanmasi i¢in, HPLC kullanilarak elde edilen HMF
degerleri degisimleri y eksenine, siireler ise x eksenine yazilarak bir grafik
olusturuldu. Grafikten elde edilen egriye linear regrasyon analizi uygulanarak egrinin
denklemi hesaplandi. Bu islem, numunelere uygulanan her bir sicaklik i¢in yapilarak,
regrasyon analiziyle elde edilen denklemlerin egimlerinin kullanilmasiyla reaksiyon
hiz sabitleri (k) hesaplandi. (Aslanova, 2005).

Sifirincr dereceden reaksiyonda; k = egim (3.2)

Birinci dereceden reaksiyonda; k =egim x (2.303) (3.3)
3.2.4.2. Aktivasyon enerjisinin hesaplanmasi

Sicakligin reaksiyon iizerine etkisini ifade eden aktivasyon enerjisi (Ea), Arrhenius

esitligi kullanilarak hesaplandi (House, 1997).

k=Axe (Eg/RD (3.4a)

k = Reaksiyon hiz sabiti

A = Frekans faktorii (molekiillerin birbirine ¢arpma hiz1)

E, = Aktivasyon enerjisi (cal/mol veya J/mol)

R = Gaz sabiti (1.987 cal/mol.K)

T = Sicaklik (Kelvin)

Incelenen reaksiyonda k degerlerinin dogal logaritmalar: (In k) grafigin y eksenine,
bu degerlere karsilik gelen sicaklik (Kelvin) degerlerinin resiprokali (1/T) ise
grafifin x eksenine yazilarak dogrusal bir egri elde edildi. Elde edilen egriye

regrasyon analizi uygulanarak, grafik denklemine ait egim ile gaz sabiti ¢arpimindan

aktivasyon enerjisi (E;) hesaplandi (House, 1997; Aslanova, 2005).

INnk=-E,/RT +InA (3.4b)
Ink=(-=Ea/R).(UT)+InA (3.4c)
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3.2.4.3. Qo degerinin hesaplanmasi
Bir reaksiyonun sicakliga bagimliligini ifade eden Qip degeri, asagidaki formiil
yardimiyla hesaplandi (Aslanova, 2005).

Quo = (ka/k)' ¥ T 7T (3.5)
T1, T2: Reaksiyonun gergeklestigi sicakliklar (K).
kq: T1 sicakliginda gergeklesen reaksiyon hiz sabiti.

ky: T sicakliginda gergeklesen reaksiyon hiz sabiti.
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4. ARASTIRMA BULGULARI

4.1. Elma Sularinda HMF Degerleri

Analiz edilen elma suyu numunelerinde HMF degerleri 1.77-7.73 mg/L (ppm)
arasinda bulundu (Cizelge 4.1). Bu degerler, elma suyunda HMF limit degeri olan 10
mg/L ile kiyaslandiginda hicbir 6rnegin limiti agmadigi ve standarda uygun oldugu

goriildi (TS-3633, 1997).

Cizelge 4.1. Elma suyu numunelerinde HMF miktarlar1 (mg/L).

Ornek Cahsilan 1 2 Xort Standart
ornek sapma
sayis1

A 2 1.49 2.06 1.77 0.40
B 2 5.69 5.48 5.58 0.15
C 2 5.37 4.27 4.82 0.78
D 2 2.20 2.30 2.25 0.07
E 2 3.20 3.62 3.41 0.30
F 2 8.53 6.94 7.73 1.12
G 2 5.74 6.56 6.15 0.58
H 2 2.42 2.13 2.27 0.20

Yapilan analiz sonucunda ortalama degerler {izerinden bakildiginda A o6rnegindeki
HMF miktarinin en az, F 6rnegindeki HMF miktarmin ise diger o6rneklerden fazla
oldugu tespit edildi. ikiser paralel olarak analiz edilen rneklerin ortalama degerleri
tizerinden standart sapmalar1 hesaplandi. Hesaplanan degerlere bakildiginda D
ornegindeki standart sapma degeri en diisiik, F 6rnegindeki standart sapma degeri en
yuksek bulundu. Bu sonuglara bakildiginda, D 6rnegindeki her iki paralelin HMF
degerleri yakin bulunarak, tutarlilik gosterdigi goriildii. F ornegindeki iki paralel
arasindaki HMF degerleri arasindaki fark daha fazla bulunarak bunun standart

sapmasinin artmasina neden oldugu goézlendi.
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4.1.1. Sicakhiga tabi tutulan elma sularinda HMF degerleri

Ug farkli elma suyu markasinin 15°, 25° ve 35° sicakliklarda 3 ila 6 hafta arasi
depolanmasi siiresince HPLC ile belirlenen HMF degerleri, her bir marka i¢in ayri
ayr1 ele alindi. Bu ¢alisma kapsaminda X marka elma suyu numunesi 6 hafta

depolanarak ti¢ farkli sicaklikta HMF degerleri incelendi (Cizelge 4.2).

Depolama baslangicinda 4.39 mg/L olan X marka elma suyu HMF miktarinin 15°C
sicaklikta 6 hafta depolanmasi sonucunda 0.85 mg/L, 25°C sicaklikta 6 hafta
depolanmas1 sonucunda 2.02 mg/L ve 35°C’ de 6 hafta depolanmasi sonucunda ise
11.50 mg/L arttig1 tespit edildi. Bu degerlere bakildiginda, 15°C’ de depolama
sonunda elma suyunun HMF miktarinda 6nemli bir artma olmadigi, en yliksek artisin

ise 35°C’ deki depolama sonucunda gercgeklestigi goriildii.

Cizelge 4.2. X firmasina ait elma suyunun farkli sicaklik ve siirelerde HMF degerleri

(mg/L).
X

Depolama Depolama HMF
Sicakhig (°C) Suresi (Hafta) (mg/L)

0 4.39

2 4.53

15 4 5.19

6 5.24

2 5.46

25 4 6.00

6 6.41

2 7.81

35 4 11.59

6 15.89

Bir diger elma suyu markast Y numunesi de 6 hafta depolanarak {i¢ farkli sicaklikta
HMF degerleri incelendi (Cizelge 4.3). Depolama baslangicinda 1.86 mg/L olan
HMF miktarinin, 6 hafta depolama sonucunda 15°C’ de 0.10 mg/L, 25°C’ de 0.62
mg/L ve 35°C ise 6.38 mg/L arttig1 tespit edildi. Bu numunede de en yiiksek HMF
artisinin 35°C” de gerceklestigi belirlendi.
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Cizelge 4.3. Y firmasina ait elma suyunun farkli sicaklik ve siirelerde HMF degerleri

(mg/L).
Y
Depolama Depolama HMF
Sicakhigr (°C) Suresi (Hafta) (mg/L)
0 1.86
2 1.87
15 4 1.90
6 1.96
2 2.03
25 4 2.17
6 2.48
2 3.13
35 4 5.18
6 8.24

Cizelge 4.4. Z firmasina ait elma suyunun farkli sicaklik ve siirelerde HMF degerleri

(mg/L).
Z

Depolama Depolama Suresi HMF
Sicakhig (°C) (Hafta) (mg/L)
0 28.55

1 29.70

15 3 30.10

5 34.38

1 29.63

25 2 29.76

3 34.05

1 30.57

35 2 38.01

3 45.89

Z marka elma suyu numunesi ise HMF miktarlarinin belirlenmesi i¢in 15°C’de 5
hafta, 25°C ve 35°C’ de 3’er hafta depolandi (Cizelge 4.4). Boylece diisiik bir
sicaklik olan 15°C’ de daha belirgin HMF artisinin gozlenmesi saglandi. Depolama
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baslangicinda HMF miktar1 28.55 mg/L bulunarak, 3 haftalik depolama sonundaki
HMF miktarlan karsilastirildiginda, 15°C” de 1.55 mg/L, 25°C’ de 5.50 mg/L ve
35°C’ de 17.34 mg/L artis gosterdigi tespit edildi. 15°C’ de 5 haftalik depolama
sonucundaki HMF miktarinin ise, baslangica gore 5.83 mg/L arttigi gézlendi. Bu
firma icin de en yiiksek artisin 35°C ‘de gergeklestigi goriildii.

Incelenen Z marka elma suyunun depolama baslangicinda yiiksek HMF degerine
sahip olmasi, iiretimde yiiksek 1sil isleme tabi tutulmasi ya da yiiksek sicaklikta
muhafaza edilmesi neticesinde olabilir. Zaten HMF degeri standardin {izerinde tespit
edilen bu tirlinlin HMF artis miktarinin, yliksek sicaklik uygulamalarinda X ve Y

numunelerine gore daha fazla arttig1 goriilmektedir.

Elma sularinin 3 ila 6 hafta depolanmasi sonucu HPLC ile dl¢giillen HMF artisinin
grafiksel gosterimi Sekil 4.1, 4.2 ve 4.3’ de verildi. Grafikler incelendiginde 15°C ve
25°C’ de depolanan elma sularimin HMF artiglar birbirine yakin bulunurken, 35°C’
deki artis oldukca yiiksektir. Depolama sicakliginin 15°C° den 25°C° vye
cikarilmasinin  HMF miktarinda fazla etkisi olmazken, sicakliin 35°C’ vye
cikarilmasimin yliksek miktarda artisa sebep oldugu gozlendi. HMF olusumuna ait
reaksiyon hiz sabiti (k) degerlerine bakildiginda, 15°C, 25°C ve 35°C’ de depolanan
elma sularindaki HMF artis hizlarinin biiyiikten kiiciige dogru sirastyla Z, X ve Y
seklinde gerceklestigi goriildii.

16

25°C:y=0,33x + 4,575, R =0,9491
14

35°C:y=1,914x + 4,178, R = 0,9973
12

[y
o

®15°C
ME e
N 35 °C

15°C: y = 0,1605x + 4,356, R* = 0,8866

(2}

HMF (mg/L)

O T T T T T T 1
0 1 2 3 4 5 6 7

Sure (Hafta)

Sekil 4.1. Farkli sicaklik ve siirelerde depolanan X firmasina ait elma suyunda HMF
degisim grafigi.
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15°C: y = 0,0165x + 1,848, R? = 0,8963 ]
25°C:y =0,1x + 1,835, R = 0,9667
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L ®25°C
S 3 u
T, 2 m35°C

1

o | 35°Ciy=1,0595x +1,424, R* = 0,9654

0 2 4 6 8
Sure (Hafta)

Sekil 4.2. Farkli sicaklik ve siirelerde depolanan Y firmasina ait elma suyunda HMF

degisim grafigi.
70
25°C:y = 1,663x + 28,003, R? = 0,7808
60
35°C: y = 5,946x + 26,836, R* = 0,9473
50
~
-
D 40
L
30 L
S F m25°C
I
20 35°C
15°C: y = 1,0683x + 28,279, R = 0,8622
10
O T T T T T 1
0 1 2 3 4 5 6
Sure (Hafta)

Sekil 4.3. Farkli sicaklik ve siirelerde depolanan Z firmasina ait elma suyunda HMF
degisim grafigi.

Depolama zamanina karsi ¢izilen HMF miktar1 grafikleri incelendiginde, egrilerin

sifirinct dereceden reaksiyon kinetigine uygun oldugu gorildii.

4.2. Elma Sularinda pH ve °Briks Degerleri

Piyasadaki bazi elma sularina ait pH ve suda ¢oziiniir kuru madde miktarlar1 (°Briks)

Cizelge 4.5’ te verilmistir.
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Cizelge 4.5. Elma suyu 6rneklerinde pH ve °Briks degerleri.

Ornek pH °Briks
A 3.40 11.7
B 3.72 11.5
C 3.33 11.3
D 3.36 11.6
E 3.50 11.7
F 3.58 11.8
G 2.88 11.4
H 3.83 11.5

Incelenen elma suyu &rneklerinde pH degerleri 2.88-3.83 arasinda degismekte olup,
en diisiik pH degerinin G firmasina, en yiiksek pH degerinin ise H firmasina ait
oldugu goriildii (Cizelge 4.5). PH degeri agisindan standart hiikiimlerinde herhangi

bir sinirlama bulunmamaktadir.

Elma suyu 6rneklerinde suda ¢oziiniir kati madde miktarlarinin (°Briks) 11.3-11.8
degerleri arasinda degistigi (Cizelge 4.5) ve standartta bildirilen en az 11.2 degeri ile
karsilastirildiginda, biitlin 6rneklerin °Briks oranlarinin standarda uygun oldugu

goruldi (Anonim, 2014).

4.2.1. Sicakhiga tabi tutulan elma sularinda pH ve °Briks degerleri

Ug farkli sicakliga (15°, 25° ve 35°C) tabi tutulan ve degisik siirelerde depolanan X,
Y ve Z firmalarina ait pH ve °Briks degerlerinin sicaklikla degisimi incelenerek
Cizelge 4.6, 4.7 ve 4.8’ de gosterildi.
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Cizelge 4.6. Farkli sicaklik ve siirelerde depolanan X firmasina ait elma suyunda pH
ve °Briks degerleri.

Depolama Depolama X

Sicakhigr (°C) Suresi (Hafta) pH °Briks
0 3.32 11.7

2 3.21 11.6

15 4 3.25 11.8

6 3.28 11.8

2 3.20 11.7

25 4 3.24 11.7

6 3.27 11.6

2 3.18 11.7

35 4 3.24 11.7

6 3.25 11.7

Cizelge 4.7. Farkli sicaklik ve siirelerde depolanan Y firmasina ait elma suyunda pH
ve °Briks degerleri.

Depolama Depolama Y

Sicakhg (°C) Suresi (Hafta) pH °Briks
0 3.49 11.8

2 3.54 11.8

15 4 3.46 11.6

6 3.56 11.8

2 3.44 11.8

25 4 3.51 11.7

6 3.55 11.8

2 3.43 11.7

35 4 3.49 11.7

6 3.52 11.9
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Cizelge 4.8. Farkli sicaklik ve siirelerde depolanan Z firmasina ait elma suyunda pH
ve °Briks degerleri.

Depolama Depolama Suiresi Z
Sicakhig: (°C) (Hafta) pH °Briks
0 2.97 11.5
1 2.98 11.4
15 3 2.90 11.4
5 2.94 11.6
1 2.92 11.5
25 2 2.84 11.4
3 2.89 115
1 2.88 114
35 2 2.84 11.3
3 2.90 11.3

X ve Z firmasmna ait pH degerleri incelendiginde sicaklik artisina bagli olarak
baslangictaki degere gore diisiik bir azalma oldugu, Y firmasina ait pH degerlerinde

ise az miktarda artis oldugu gozlendi.

Cizelgelerde de goriildiigii tizere X, Y ve Z elma sularinda °Briks degerleri 11.3-11.9
arasinda bulunmus olup, hepsinin standarda uygun oldugu goézlendi (Anonim, 2014).
Elma sularina ait bu °Briks degerlerinin, depolama sicaklig1 ve siiresine dayali olarak

belirgin bir degisime ugramadigi goriildii.

4.4. HMF Olusumunda Kinetik Verilerin Degerlendirilmesi

Farkl1 sicaklik ve siirelerde depolanan elma sularina ait HMF degerleri ile depolama
siireleri ayr1 ayr1 grafige gecirildi. Grafikten elde dilen bilgiler 1s18inda her bir
grafige ait regrasyon katsayilarinin hesaplanmasi ve determinasyon katsayilarinin
(R?) karsilastirilmasi ile elma suyu Srneklerinin sifirmei dereceden kinetik modele

uydugu belirlenerek, hesaplamalar bu kinetige gore yapildi.

Grafikten bulunan hiz sabiti (k) degerleri ile depolama sicakligi arasindaki iliski
Cizelge 4.9’ da gosterildi. Buradan, sicakligin artmasiyla beraber k degerlerinin de

arttig1 gorildii.
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Cizelge 4.9. Farkli sicaklik ve siirelerde depolanan elma sularinda HMF olusumu
tizerine sicakligin etkisi (reaksiyon hiz sabitleri).

Ornek Depolama Sicakhgi Reaksiyon Denkligi Hiz Sabiti k
(°C) (mol/hafta)
15 y = 0.1605x + 4.356 0.1605
X 25 y =0.3300x + 4.575 0.3300
35 y =1.9140x + 4.178 1.9140
15 y = 0.0165x + 1.848 0.0165
Y 25 y =0.1000x + 1.835 0.1000
35 y =1.0595x + 1.424 1.0595
15 y =1.0683x + 28.279 1.0683
Z 25 y =1.6630x + 28.003 1.6630
35 y = 5.9460x + 26.836 5.9460

15°C sicaklikta depolanan ti¢ farkli firmanin (X, Y ve Z) elma suyu 6rneginde HMF
olusumuna ait reaksiyon hiz sabitleri sirasiyla (k) 0.1605, 0.0165 ve 1.0683 mol/hafta
olarak saptandi. Bu degerlere bakilarak 15°C’ deki reaksiyon hizinin en hizli Z

firmasindaki elma suyunda gerceklestigi goriilmektedir.

25°C sicaklikta depolanan ii¢ farkli elma suyu O6rneginde HMF olusumuna ait k
degerleri sirasiyla 0.3300, 0.1000 ve 1.6630 mol/hafta olarak bulundu. Bu degerlere
bakilarak, 25°C’ deki reaksiyon hizinin Z firmasindaki elma suyunda en hizh

gergeklestigi belirlendi.

35°C sicaklikta depolanan ti¢ farkli elma suyu firmasinda (X, Y, Z) HMF olusumuna
ait reaksiyon hiz sabitleri (k) sirasiyla 1.9140, 1.0595 ve 5.9460 mol/hafta olarak
bulundu. Bu degerlere bakildiginda 35°C ‘deki reaksiyon hizinin en hizli Z
firmasindaki elma suyunda gerceklestigi tespit edildi. Uriinlerin ii¢ sicaklikta
hesaplanan k degerleri, HMF olusum hizinin sicaklifa dayali olarak arttigini
gostermektedir. Bu degerlere gore, her {li¢ sicaklikta da reaksiyonun en hizli Z
firmasina ait elma suyunda gerceklesmesi, bu elma suyunun sicaklik degisimlerine
daha duyarli oldugunu gdstermektedir. Bu degerlerden yola ¢ikarak X ve Z elma
suyu Orneklerindeki reaksiyon hiz sabitinin Y (Amasya) elma suyundan daha hizh

oldugu goriildii.

Elma sularinin farkli sicakliklarda ve siirelerde depolanmalari sirasinda HMF

olusumunun sicaklifa bagli degisimini saptamak iizere hesaplanan veriler tablo
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halinde Cizelge 4.10° da, elde edilen bu veriler kullanilarak c¢izilen Arrhenius

grafikleri ise Sekil 4.4’ te gosterildi.

Cizelge 4.10. Elma sularinin farkli sicaklik ve siirelerde depolanmalarina iliskin
Arrhenius grafigi i¢in veriler.

Ornek Sicakhk k (mol/hafta) -Ink (1/T) x 10°

(°C) (K) (KH
15 288 0.1605 1.8295 3.4722

X 25 298 0.3300 1.1087 3.3557
35 308 1.9140 -0.6492 3.2467
15 288 0.0165 4.1044 3.4722

Y 25 298 0.1000 2.3026 3.3557
35 308 1.0595 -0.0578 3.2467
15 288 1.0683 -0.0661 3.4722

Z 25 298 1.6630 -0.5086 3.3557
35 308 5.9460 -1.7827 3.2467

Elde edilen Arrhenius grafigi egrilerinden hesaplanan aktivasyon enerjisi degerleri ve
her 10°C’ lik sicaklik artistnin HMF olusumuna gosterdigi etkiyi agiklayan Qi
degerleri Cizelge 4.11° de gosterildi.
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Sekil 4.4. Farkli sicakliklarda depolanan elma sularinda olusan HMF’ ye ait
Arrhenius grafikleri.
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Cizelge 4.11. Farkli sicakliklarda depolanan elma sularinda olusan HMF’ ye ait
Kinetik veriler.

Ea Q1o
Ornek kcal/mol kj/mol 15-25°C 25-35°C
X 21.73 90.92 2.06 5.80
Y 36.61 153.17 6.06 10.60
Z 15.04 62.93 1.56 3.57

Hesaplanan aktivasyon enerjisi (Ea) degerleri, 15°-35°C arasinda sicakligin
reaksiyon hizina etkisini agiklarken, Q1o degerleri ise 15°-25°C ve 25°-35°C gibi her
10°C’ lik sicaklik araligindaki etkisini belirtmektedir.

Farkl1 firmalara ait elma sulariin depolanmas: siirecinde olusan HMF degerlerinden
aktivasyon enerjisi (E;) degerleri sirasiyla 21.73 kcal/mol (90.92 kj/mol), 36.61
kcal/mol (153.17 kj/mol) ve 15.04 kcal/mol (62.93 kj/mol) olarak hesaplandi.
Aktivasyon enerjisi (E;) degeri yiiksek ise, tepkimenin daha zor baslayacagi ve
reaksiyonun daha yavas yiiriiyecegi anlamina gelir. Buradan yola ¢ikarak, en yiiksek
Ea.” ya sahip Y firmasina ait Amasya cinsi elma suyunda reaksiyonun daha yavas
gerceklestigi ve sicaklik degisimlerine daha az duyarli oldugu goriiliir. Z firmasina
ait elma suyunun E, degerinin digerlerinden diisiik ¢ikmasi, bu elma suyunda
reaksiyonun daha hizli gergeklestiginin ve sicaklik degisimlerine daha fazla duyarh
oldugunun gostergesidir. Bu degerlere bakildiginda X ve Z elma suyundaki diisiik
Aktivasyon enerjisi, bu drneklerde non-enzimatik esmerlesme reaksiyonlarinin daha

tercih edilebilir oldugunu géstermektedir.

Q1o degerleri, X firmasina ait elma suyunda 2.06-5.80, Y firmasina ait elma suyunda
6.06-10.60 ve Z firmasina ait elma suyunda 1.56-3.57 arasinda degismektedir. Bu
sonuglara gore, en diisiik Q1o degeri Z firmasina ait elma suyunda, en yiiksek Q1o
degeri ise Y firmasina ait elma suyunda saptanmistir. Bu sonuclara bakilarak, Ea

degerleri ile Q19 degerleri arasinda dogrusal bir iliski oldugu goriilmektedir.
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5. TARTISMA

Isil islem goérmiis sekerli gidalardaki en onemli kalite kriterlerinden biri olan ve
gidanin liretim asamasinda maruz kaldig 1s1l islemin siddetinin ve muhafaza edildigi
sicaklik  kosullarinin  bir gostergesi olarak kabul edilen HMF miktarlar
incelendiginde; 8 farkli firmaya ait elma suyu numunelerinde HMF degerleri 1.77-
7.73 mg/L arasinda bulunarak hepsinin standarda uygun oldugu tespit edildi. Buda
elma sularmin iy1 bir liretim asamasindan gectiginin ve uygun sicaklik kosullarinda

depolandiginin bir gostergesidir.

HPLC ile analiz edilen HMF miktarlar1 ile daha dnce caligmalar yapmis yazarlarin

bulduklar1 degerler benzerlik tasimaktadir;

Telatar (1985a), farkli elma tiirlerinin elma suyu ve konsantrelerine islenmesi
esnasinda HMF olusumunu arastirdigi ¢alismasinda HMF miktarlarin1 0-1.05 mg/L
arasinda buldugunu belirtmistir. Tiifek¢i (2008), piyasada satilan bazi meyve
sulariin 6zelliklerinin gida mevzuatina uygunlugunu arastirdigi caligmasinda elma
sularinda HMF degerlerini 1.62-7.49 mg/L arasinda buldugunu belirtmistir. Elmastas
(2011) yaptig1 arastirmada, elma suyu numunelerinde HMF degerlerinin 1.01-2.70
mg/L arasinda oldugunu bildirmektedir. Bizim buldugumuz HMF degerleri ile bu
arastirmalardaki degerler benzerlik gostermektedir. Bu sonuglar, elma sularinin iyi
bir {iretim isleminden ge¢mesiyle ve materyallerin tiiketim siirelerinin kisa

tutulmasiyla iliskilendirilebilir.

Lee ve dig. (2014), satilan meyve sularinda patulin ve 5-hidroksimetilfurfural (5-
HMF)’1n ayn1 anda tespitini arastirdiklar1 ¢alismada elma sularinda HMF miktarini
0.08-14.5 mg/L arasinda bulmuslardir. Bu sonuglara gore, bazi HMF degerlerinin
yiilksek oranda olustugunu ve IFFJP (Uluslararas1 Meyve Suyu Ureticileri
Federasyonu) limitlerini (meyve sularinda maksimum HMF limiti 5-10 mg/L)
astigini belirtmislerdir. Bu sonuglara bakilarak, bu elma sularinin tiikketim siirelerinin
uzun tutuldugu veya uygun olmayan sicaklik kosullarinda depolandigi sonucuna

varilabilir.
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Sicakliga tabi tutulmayan elma sularindaki suda c¢oziiniir kuru madde miktari
(°Briks) degerleri 11.3-11.8 arasinda bulunarak standarda uygun olduklar1 goriildii
(Anonim, 2014). PH degerlerinin ise 2.88-3.83 arasinda oldugu saptanarak bulunan

HMF miktarlari ile belirgin bir iligkisi bulunamadi.

Farkli sicakliklarda (15°, 25° ve 35°C) depolama calismasinda ise, ii¢ farkli elma
suyu firmasinda HPLC ile HMF olusumu incelendi. 15°C’ de depolanan elma
sularindaki HMF miktarlarinda Z firmasi1 hari¢ 6nemli bir degisiklik goriilmezken,
25°C’ deki depolamada az bir miktar artma oldugu, buna karsin 35°C’ de depolanan
her {i¢ firmanin elma suyu 6rneginde HMF miktarlarinda biiytik artis oldugu tespit
edildi. Bunun sebebinin, yliksek sicakliklarda sekerlerin daha fazla degradasyona
ugramasina ve sicaklik artistyla Maillard reaksiyonu hizinin artisina bagh oldugu

diistiniilebilir.

Onceki yillarda yapilan benzer arastirmalarda da yiiksek depolama sicakliginin HMF
miktarlarini arttirdigi bildirilmistir (Telatar 1985b, Lee ve Nagy 1988, Ferrer ve dig.
2002, Burdurlu ve Karadeniz 2003, Aslanova 2005). Elma sularinin yiiksek
sicakliklarda depolanmasi siirecinde de HMF miktarlarinda artis oldugu goriilmiistiir.
Bu artis, sicaklik arttikga artmaktadir. Buna benzer bir ¢calismada Telatar (1985b),
elma suyu konsantrelerinin farkli sicaklikta depolanmasinin HMF’ ye etkisini
incelemis ve ¢ farkli tiirdeki (Hiiryemez, Golden, Amasya) elma suyu
konsantrelerini 9 ay sureyle -18°, 4° ve 16°C’ de depoladigimi belirtmistir. HMF
miktarindaki en az artisin Amasya cinsi elmada oldugunu tespit ederek, en uygun
elma suyu ¢esidinin HMF miktar1 en diisilk olan Amasya elma ¢esidi oldugunu
aciklamistir. Uygulanan depolama sicakliklarinda -18° ve 4°C’ de HMF miktarinda
belirgin bir artis gozlenmezken, 16°C’ de 6nemli miktarda artis oldugu gozlenmistir.
Yaptigimiz ¢alismada da buna benzer sekilde Y firmasina ait (Amasya cinsi) elma
suyunda sicaklikla HMF artiginin, diger elma suyu ¢esitlerinden (X ve Z) daha az
oldugu goriilmektedir.

Elma suyu oOrmeklerinde 15°C° deki HMF artisinin calisilan diger yiiksek
sicakliklardan daha az olmasi, Maillard reaksiyonu olusumunun bu sicaklikta daha az
olustugunu akla getirmektedir. Benzer bir ¢alismada Solomon ve dig. (1995) ise,
8°C’ de 52 giin depolanan portakal suyunun HMF ve furfural miktarlarinda 6nemli
bir degisim gozlenemedigini belirtmislerdir. Ayrica Lee ve Nagy (1988) de konserve
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greyfurt sularinin 10°C’ de depolanmasindaki HMF miktarinda artis bulunmadigini,
buna karsin 50°C’ de yiliksek miktarda HMF birikimi oldugunu belirtmektedir.

Aslanova (2005) ise, regellerin 10°, 20° ve 37°C’ de 6 ay depolanmasiyla HMF
degisimini tespit ettigi ¢alismasinda sicaklik arttikca HMF miktarinin arttigini ve en
yiiksek artisin 37°C° de gerceklestigini bildirmistir. Ozhan (2008), keciboynuzu
pekmezinin 4 farkli sicaklikta (5°C, 25°C, 35°C ve 45°C) depolanmasi siirecinde
baslangicta 19.6 mg/kg bulunan HMF degerinin farkli sicaklik ve siirelerde sirasiyla
20.8 mg/kg, 32.3 mg/kg, 111.9 mg/kg ve 179.8 mg/kg’ a cikarak lineer bir artis
gosterdigini gozlemlemektedir. Bu sonuglar, diisiik sicakliklarda depolamanin HMF

olusumunu 6nlemede 6nemli oldugunu ortaya koymaktadir.

Farkli sicakliklarda depolanan elma sularindaki HMF olusumunun kinetigi
incelenerek sifirinci dereceden reaksiyon kinetigine uydugu tespit edildi. Bu konuda
onceki yillarda yapilan arastirmalarda da HMF olusumunun daha ¢ok sifirinci
dereceden kinetik modele uydugu aktarilmistir. Resnik ve Chirife (1979), Ibarz ve
dig. (1999), Carabasa-Giribet ve Ibarz-Ribas (2000) ve Burdurlu ve Karadeniz
(2003) HMF olusumunun sifirinct  dereceden kinetik modele uydugunu
belirtmislerdir. Ameur ve dig. (2006) kurabiyelerde, Johnson ve dig. (1995) ile Garza
ve dig. (1996) yaptiklar1 arastirmalarda, elma suyunda HMF olusumunun birinci
dereceden kinetige uygun oldugunu agiklamislardir. Ibarz ve dig. (1989) ise seftali
suyunun farkli sicakliklarda depolanmasiyla HMF olusumunun hem birinci hem de

ikinci dereceden reaksiyon kinetigine uydugunu belirtmislerdir.

Elma sularinin (X, Y, Z) farkli sicakliklarda depolanmasiyla miktar: artan ve HPLC
ile bulunan HMF degerlerine gore hesaplanan aktivasyon enerjisi (Ea) degerleri
sirastyla 90.92, 153.17 ve 62.93 kj/mol olarak saptandi. Onceki ¢alismalara
bakildiginda; Burdurlu ve Karadeniz (2003), farkli sicakliklarda 4 ay depolanan
Golden ve Amasya cinsi elma suyu konsantrelerinde E, degerlerini sirasiyla 89.54-
87.86 kj/mol ve 141-135.98 kj/mol araliklarinda tespit ettigini bildirmektedir.
Johnson ve dig. (1995) elma suyunda E, degerlerini 79.5-105 kj/mol arasinda, Ibarz
ve dig. (1999) ise yaptiklar1 aragtirmada seftali piliresinde Ea degerini 62.8 kj/mol
olarak bildirmislerdir. Aslanova (2005), farkli recel cesitlerinde E,; degerlerini
109.16-162.84 kj/mol araliklarinda buldugunu belirtmektedir. Bizim ¢alismamizdaki

Ea degerlerinin benzer ¢aligmalarla uyumlu oldugu goriilmektedir.
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Farkli sicaklik ve siirelerde depolanan elma sulariin pH degerlerinde belirgin bir
degisim goriilmezken, X ve Z firmasinda sicaklik artigina bagl olarak baslangictaki
degere gore diisiik bir azalma oldugu, Y firmasma ait pH degerlerinde ise az
miktarda artis oldugu gozlendi. Elma sularinin pH degeri ile HMF miktarlar
arasindaki iligkiye bakildiginda, pH degeri digerlerine gore yiiksek olan Y firmasina
ait elma suyunda HMF artig miktarinin diger elma sularina gore daha diisiik oldugu

gorildii. Bu sonug, bazi arastirma sonuglariyla (Telatar 1985b) da uyumludur.

Calismada elma sulariin farkli sicaklik ve siirelerde depolanmasi siirecinde °Briks
degerlerine bakilarak sicaklik ve depolamanin °Briks degerleri iizerinde bir etkisi
saptanmadi. Bulunan degerlerin elma suyu standart degerine uygun oldugu goriildii

(Anonim, 2014).

Elma sularinda hesaplanan Qio degerleri incelendiginde, 15-25°C ve 25-35°C gibi
her 10°C’ lik sicaklik artisinin reaksiyon hizlarini yaklasik iki kat arttirdigr ve Y
(Amasya) elma suyu numunesinin Qo degerleri arasindaki artis oraninin X ve Z

numunelerine gore daha diisiik oldugu g6zlendi.

Gidalarda kalite reaksiyonlar1 genellikle sifirinci veya birinci derecedendir. Birinci
dereceden kinetigin uygulanabilecegi gida bozulmalari; acilagsma (salata yagi ve kuru
sebzeler), mikrobiyolojik gelisim (taze et ve balik) ve 1s1 islemleri, gida tadinin
bozulmasiyla salgi tiretimi (et, balik ve tavuk), vitamin kayiplar1 (konserve ve kuru
gidalar) ve protein kalitesindeki kayiplar (kuru gidalar) olarak siralanabilir.
Dogrudan sifirinci dereceden kinetigin uygulanabilecegi baslica gida bozulmalari ise;
enzimlerin sebep oldugu bozulmalar (taze meyve ve sebzeler, bazi dondurulmus
gidalar ve bazi sogutulmus hamurlar), enzimsiz kararmalar (kuru tahillar, kuru siit
triinleri, kuru evcil hayvan gidalar1 ve protein kayiplar1) ve yag oksidasyonu
(acilagsma, kuru gidalar, evcil hayvan gidalari, dondurulmus gidalar)’ dur (Armutak
ve Bayindirli, 1995). Bu calismada elma suyundaki HMF’ nin sifirinct dereceden
kinetik modele uymasi, enzimatik olmayan esmerlesme reaksiyonunun bir sonucu

olabilmektedir.
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6. SONUC ve ONERILER

Elma sularindaki esmerlesme farkliligi, elma sularinin kimyasal bilesimlerinin farkl
olmasma bagli olabilmektedir. Bu g¢alismada Amasya elma suyunda HMF
birikiminin diger elma sularindan diisiik bulunmasi, Amasya elma suyunda Maillard
reaksiyonunun daha yavas olmasina baglanabilir ancak HMF olusumunda seker

degradasyonu (bozulmasi) da goz 6niinde bulundurulmalidir.

Maillard reaksiyonu indirgen sekerler ve aminoasitler arasinda meydana gelmesine
ragmen, bu reaksiyonun baglangic hizi materyal bilesimi gibi bircok faktorlere
baghdir. Esmerlesme sistemlerinde aldozlarin reaktivitesi, ketozlardan yiiksektir.
Diger taraftan, aminoasit tipi de Maillard reaksiyonu esmerlesmesini etkiler. Temel
aminoaitler, asidik tiplerden daha fazla reaktiviteye sahiptir. Bu yiizden 6rnegin
Golden gibi elma ¢esitlerinde indirgen sekerler ve aminoasitler, Amasya ¢esidinden
daha fazla reaktiviteye sahip olabilirler. Amasya elma suyunda baglica indirgen seker
fruktoz (ketoz) iken, Golden ¢esidinde glukoz (aldoz)’ dur (Karadeniz ve Eksi, 2002;
Burdurlu ve Karadeniz, 2002).

HMF degerleri incelendiginde, elma sular1 sicakliga tabi tutulmadiginda, Z elma
suyu harig, standartta belirtilen limit degeri asmadig1r goriilmektedir. Bu sonuglar,
elma sular iiretimlerinin uygun bir 1sida gergeklestirildigini ortaya koymaktadir.
Bunun yani sira, kullanilan elma suyu materyallerinin son tiikketim zamanlarinin kisa
tutulmasi, HMF miktarinin fazla artmamasim saglamaktadir. HMF miktarlarinin
elma sularinda farkli olmasinin bir diger sebebi; gidalarin isleme prosesleri,

depolama siiresi ve depolama kosullarinin farkliligindan kaynaklanmaktadir.

HMF’ nin insan sagligina olan zararlari incelendiginde, tiiketilen gidalarda HMF
miktar1 degerleri 5nem kazanmaktadir. Ozellikle yiiksek sicakliga tabi tutulan elma
sularinda HMF’ nin belirgin miktarlarda artis gostermesi, sicaklik uygulamalarinin
bu tip gidalardaki onemini gostermektedir. Bu nedenle depolama siirecinde HMF
olusumunun sinirlandirilmast i¢in gidalarin diisiik depo sicakliklarinda tutulmasi

gerekmektedir.
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Gida endiistrisinde 1s1sal uygulamalar mikroorganizmalarin inaktivasyonunda etkili
olmasma ragmen gidada vitamin kayiplarina ve gidanin tat, renk gibi duyusal
Ozelliklerinde olumsuz farkliliklara neden olur. Ayrica 1sisal pastorizasyon enzim
inaktivasyonu, yag oksidasyonu, protein denatiirasyonu ve enzimatik olmayan
kararmalar1 da etkilemektedir. Bu sebeple, 1sisal olmayan yontemler gida isleme
tekniklerine alternatif olarak arastirilmaktadir. Bu yontemlerden bazilari; ultrason
(ultrasound-US), yiksek basingli isleme (high-pressure processing-HPP), darbeli
elektrik alanlar (pulsed electric fields-PEF), atimli 1s1k uygulamasi (pulsed light
treatment-PL), ultraviyole 151k (ultraviolet light-UV) ve 1sisal olmayan atmosferik
basing plazma (non-thermal atmospheric pressure plasma-NTAP)’ dir. Bu gibi 1sisal
olmayan teknolojiler, kati ve sivi gidalardaki gida kaynakli patojenler ve
mikrobiyolojik bozulmalarin inaktivasyonu i¢in yararli olabilecek uygulamalardir.
UV teknolojisinin 6zellikle elma sularinda gida kaynakli patojenleri ve bozulmaya
sebep olan organizmalar1 kontrol etmede ve gidanin raf dmriinii uzatmada olumlu

sonuglar verdigi bildirilmektedir (Choudhary ve Bandla, 2012).

Gida giivenligini ve insan sagligin1 tehdit edebilecegi anlagilan HMF’ nin farkh
gidalardaki miktarlarinin ve depolama siirecindeki artisinin tespiti, ayrica HMF
olusumunun 6nlenmesi ya da miktarinin azaltilmasi hususunda daha fazla bilimsel

arastirmalarin ortaya konmas1 gereklidir.

46



KAYNAKLAR

Alais, C. ve Linden, G. (1991). Non-enzymatic browning the Maillard reaction. In
‘Food Biochemistry’, s.222, 1.D. Morton (Ed.), Ellis Horwood
Limited.

Ameur, L. A, Trystram, G., Birlouez-Aragon, I. (2006). Accumulation of 5-
hydroxymethyl-2-furfural in cookies during the backing process:
Validation of an extraction method. Food Chemistry, 98, 790-796.

Anonim (1996). Determination of Hydroxymethylfurfural. IFU Analysis No: 69.
International Federation of Fruit Juice Producers, Paris.

Anonim (2014). Tiirk Gida Kodeksi, Meyve Suyu ve Benzeri Uriinler Tebligi. Resmi
Gazete 29080, Teblig No: 2014/34.

Archer, M. C., Bruce, W. R., Chan, C. C., Corpet, D. E., Medline, A., Roncucci,
L., Stamp, D., Zhang, X. M. (1992). Aberrant crypt foci and
microadenoma as markers for colon cancer. Environmental Health
Perspectives, 98, 195-197.

Armutak, Y., Bayindirh, A. (1995). Gidalarda raf 6mrii belirleme yontemleri. Gida
Dergisi, 20(4), 205-208.

Aslanova, D. (2005). Regel iiretimi ve depolanmas: siirecinde HMF olusum kinetigi.
(yiiksek lisans tezi), Ankara Universitesi Fen Bilimleri Enstitiisii Gida
Miihendisligi Ana Bilim Dali, Ankara.

Bakhiya, N., Monien, B., Frank, H., Seidel, A., Glatt, H. (2009). Renal organic
anion transporters OAT1 and OAT3 mediate the cellular accumulation
of 5-sulfooxymethylfurfural, a reactive, nephrotoxic metabolite of the
Maillard product 5-hydroxymethylfurfural. Biochemical
Pharmacology, 78(4), 414-419.

Bansal, V., Malviya, R., Pal, O. P. ve Sharma, P. K. (2010). High performance
liquid chromatography: A short review. Journal of Global Pharma
Technology, 2(5), 22-26.

Batu, A., Aydogmus, F. E., Batu, H. S. (2014). Gidalarda Hidroksimetilfurfural
Olusumu ve Insan Saghg Uzerine Etkisi, Gida Teknolojileri
Elektronik Dergisi, 9(1), 40-55.

Bergdol, M. S. ve Holmes, E. (1950). The heating of sucrose solution. The
relationship of 5-Hydroxymethylfurfural to color formation. Food
Research, 16, 50-56.

Block, J. D., Merchiers, M., Mortier, L., Braekman, A., Ooghe, W.,
Renterghem, R. V. (2003). Monitoring nutritional quality of milk
powders: capillary electrophoresis of the whey protein fraction
compared with other methods. International Dairy Journal, 13, 87-94.

Buera, M. D. P., Chirife, J., Resnik, S. L., Wetzler, G. (1987). Nonenzymatic
browning in liquid model systems of high water activity: Kinetics of
color changes due to Maillard’s reaction between single sugars and
glycine and comparison with caramelization browning. Journal of
Food Science, 52(4), 1063-1067.

47



Burdurlu, H. S. ve Karadeniz, F. (2002). Gidalarda Maillard reaksiyonu. Gida, 27
(2), 77-83.

Burdurlu, H. S. ve Karadeniz, F. (2003). Effect of storage on nonenzymatic
browning of apple juice concentrates. Food Chemistry, 80; 91-97.

Butler, W. R. ve Guthertz, L. S. (2001). Mycolic acid analysis by high-
performance  liquid chromatography for identification of
mycobacterium species. Clinical Microbiyology Reviews, 14, 704-726.

Carabasa-Giribet, M. ve Ibarz-Ribas, A. (2000). Kinetics of colour development
in aqueous glucose systems at high temperatures. Journal of Food
Engineering, 44, 181-1809.

Cemeroglu, B. ve Acar, J. (1986). Meyve ve Sebze Isleme Teknolojisi. Gida
Teknolojisi Dernegi, yayin no: 6, Ankara.

Choudhary, R. ve Bandla, S. (2012). Ultraviolet pasteurization for food industry.
International Journal of Food Science and Nutrition Engineering,
2(1): 12-15.

Dokuzlu, C. (2004). Gida Analizleri. Marmara Kitabevi Yayinlari. 2. Baski, s.169-
170, Bursa.

Doyuran, S. D. ve Gultekin, M. (2002). Turkiye’de meyve suyu sektorl. Gida
Miihendisligi Dergisi, 13, 35-39.

Eksi, A. ve Artik, N. (1986). Meyve suyunda hidroksimetilfurfural miktar: iizerine
pastorizasyon sonrasi sogutma islemlerinin etkisi. Gida Dergisi, 11
(3), 139-143.

Elmastas, A. (2011). Diyarbakir'da satisa sunulan bazi gida iiriinlerinde
hidroksimetilfurfural miktarmin HPLC ile tayini. (yuksek lisans tezi),
Dicle Universitesi Fen Bilimleri Enstitiisii Kimya Ana Bilim Dals,
Diyarbakir.

Eskin, N. A. M. (1990). Biochemistry of food processing: Browning reactions in
foods. In “‘Biochemistry of Foods’. Second edition, Academic Press, s.
240-295, London.

Fellows, P. J. (2000). Food Processing Technology: Principles and Practice.
2.Edition, CRC Press, 565, New York.

Ferrer, E., Alegria, A., Farre, R., Abellan, P., Romero, F. (2002). High
performance liquid chromatographic determination of furfural
compounds in infant formulas. Change during heat treatment and
storage. Journal of Chromatography A, 947, 1, 85-95.

Garza, S., Giner, J., Martin, O., Costa, E. ve Ibarz, A. (1996). Colour, sugar and
HMF evolution during thermal treatment of apple juice. Food Science
and Technology International/ Ciencia y Tecnologia de Alimentos
International, 2(2), 101-110.

Glatt, H., Schneider H., Liu, Y. (2005). V79-hCYP2E1-hSult1A1l, a cell line for the
sensitive detection of genotoxic effect induced by carbohydrate
pyrolysis products and other food-borne chemicals. Mutation
Research, 580, 41-52.

GoOkmen, V. ve Acar, J. (1999). Simultaneous determination of 5-
hydroxymethylfurfural and patulin in apple juice by reversed-phase
liquid chromatography. Journal of Chromatography A, 847, 1-2, 69-
74.

Gregory 111, J. F. (1996). Vitamins in Food Chemistry. O.R. Fennema (Ed.), third
edition, Marcel Dekker, s.532-610, New York.

48



Hisil, Y. (2010). Enstriimental Gida Analizleri. Ege Universitesi Yaymlari
Miihendislik Yayimn No. 48, 6. Baski, 5.233-252, Bornova- izmir.

House, J. E. (1997). Principles of Chemical Kinetics. Wm.C.Brown publishers, s.14-
17, ABD.

Hulsoy, T., Haugen, M., Murkovic, M., Jobstl, D., Stolen, L. H., Bjellaas, T.,
Ronningborg, C., Glatt, H., Alexander, J. (2008). Dietary exposure
to 5-hydroxymethylfurfural from Norwegian food and correlations
with urine metabolites of short-term exposure. Food and Chemical
Toxicology, 46, 3697-3702.

Ibarz, A., Casero, T., Miguelsanz, R. ve Pagan, J. (1989). Kinetic of formation of
hydroxymethylfurfural in pear juice concentrates stored at different
temperatures. Alimentaria, No: 199, 81-84.

Ibarz, A., Pagan, J., Garza, S. (1999). Kinetic models for colour changes in pear
puree during heating at relatively high temperatures. Journal of Food
Engineering, 39, 415-422.

Janzowski, C., Glaab, V., Samimi, E., Schlatter, J., Eisenbrand, G. (2000). 5-
Hydroxymethylfurfural: assessment of mutagenicity, DNA-damaging
potential and reactivity towards cellular glutathione. Food and
Chemical Toxicology, 38, 801-809.

Johnson, J. R., Braddock, R. J., Chen, C. S. (1995). Kinetics of ascorbic acid loss
and nonenzymatic browning in orange juice serum: Experimental rate
constants. Journal of Food Science, 60(3), 502-505.

Karadeniz, F. ve Eksi, A. (2002). Sugar composition of apple juices. European
Food Research and Technology, 215(2), 146-149.

Kermasha, S., Goetghebeur, M., Dumont, J. ve Couture, R. (1995). Analyses of
phenolic and furfural compounds in concentrated and non-
concentrated apple juices. Food Research International, VVol.28, No.3,
245-252.

Labuza, T. P. ve Baisier, W. M. (1993). The kinetics of nonenzymatic browning. In
‘Physical Chemistry of Foods’, H.G.Schartzberg and R.W. Hartel
(Ed.), s.595-649, Marcel Dekker Inc., New York.

Lee, F. A. (1983). Basic Food Chemistry. Second edition, The Avi Publishing
Company, Inc., s.564, U.S.A.

Lee, H. S. ve Nagy, S. (1988). Quality changes and nonenzymic browning
intermediates in grapefruit juice during storage. Journal of Food
Science, 52(1), 168-172.

Lee, T. P., Sakai, R., Manaf, N. A., Rodhi, A. M., Saad, B. (2014). High
performance liquid chromatography method for the determination of
patulin and 5-hydroxymethylfurfural in fruit juices marketed in
Malaysia. Food Control 38, 142-149.

Lewkowski, J. (2001). Synthesis, chemistry and application of 5-Hydroxymethyl-
furfural and its derivates. University of Lodz, Department of Organic
Chemistry. SSN 1424-6376, 17-54.

Li, Y. -h. ve Lu, X. -y. (2005). Investigation on the origin of 5-HMF in Shengmaiyin
decoction by RP-HPLC method. Journal of Zhejiang University -
Science B, 6(10), 1015-1021.

Matiacevich, S. B. ve Buera, M. P. (2006). A critical evaluation of fluorescence as
a potential marker for the maillard reaction. Food Chemistry, 423-430.

49



Miyakawa, Y., Nishi, Y., Kato, K., Sato, H., Takahashi, M. ve Hayashi, Y.
(1991). Initiating activity of eight pyrolysates of carbohydrates in a
two stage mouse skin tumorigenesis model. Carcinogenesis, 12, 1169-
1173.

Namiki, M. (1988). Chemistry of Maillard reactions: Recent studies on the
browning reaction mechanism and the development of antioxidants
and mutagenes. In ‘Advances Food Research’, C.O. Chishester, B.S.
Schweigert (Ed.), Academic Press, 32, 5.116-184, London.

Ozhan, N. B. (2008). Depolama siresince keciboynuzu pekmezinde enzimatik
olmayan esmerlesme reaksiyonlar: kinetigi. (yuksek lisans tezi),
Ankara Universitesi Fen Bilimleri Enstitiisii Gida Miihendisligi Ana
Bilim Dal1, Ankara.

Quintas, M. A. C,, Branda, T. R. S. ve Silva, C. L. M. (2007). Modelling colour
changes during the caramelisation reaction. Journal of Food
Engineering, 83, 483-491.

Pearson D. (1973) Laboratory Techniques in Food Analysis. Butterworth
publishing, s.27-28, London, England.

Pereira, V., Albuquerque, F. M., Ferreira, A. C., Cacho, J., Marques, J. C.
(2011). Evolution of 5-hydroxymethylfurfural (HMF) and furfural (F)
in fortified wines submitted to overheating conditions. Food Research
International, 44, 71-76.

Resnik, S. ve Chirife, J. (1979). Effect of moisture content and temperature on some
aspects of nonenzymatic browning in dehydrated apple. Journal of
Food Science, 44(2), 601-605.

Richardson, P. (2001). Thermal technologies in food processing. Woodhead
publishing, s.294, England.

Rodriguez, M., Sadler, G. D., Sims, C. A. ve Braddock, R. J. (1991). Chemical
changes during storage of an alcoholic orange juice beverage. Journal
of Food Science, 56(2), 475-479.

Roos, Y. H. ve Himberg, M. J. (1994). Non enzymatic browning behavior as related
to glass transition of a food model at chilling temperatures. Journal of
Agricultural and Food Chemistry, 42(4), 893-898.

Rufian-Henares, J. A., Delgado-Andrade, C., Morales, F. J. (2006). Analysis of
heat-damage indices in breakfast cereals: Influence of composition.
Journal of Cereal Science, 43, 63-69.

Saldamh, I. (1998). Gida Kimyas:, Hacettepe Universitesi Yayinlari, 525 sayfa,
Ankara.

Seo, J. A, Oh, J, Kim, D. J,, Kim, H. K. ve Hwang, Y. H. (2004). Making
monosaccharide and disaccharide sugar glasses by using microwave
oven. Journal of Non-Crystalline Solids, 333, 111-114.

Solomon, O., Svanberg, U., & Sahlstrom, A. (1995). Effect of oxygen and
flourescent light on the quality of orange juice during storage at 8 °C.
Food Chemistry, 53, 363—-368.

Surh, Y. J., Liem, A., Miller, J. A., Tannenbaum, S. R. (1994). 5-
Sulfooxymethylfurfural as a possible ultimate mutagenic and
carcinogenic metabolite of the Maillard reaction product, 5-
hydroxymethylfurfural. Carcinogenesis, 15(10), 2375-2377.

50



Telatar, Y. K. (1985a). Elma Suyu ve Konsantrelerinde Hidroksimetilfurfural
(HMF), 1. Farkli Elma Cesitlerinin Elma Suyu ve Konsantresine
Islenmesi Siiresinde HMF Olusumu. Gida Dergisi, y1l:10 say1:4; 195-
201.

Telatar, Y. K. (1985b). Elma Suyu ve Konsantrelerinde Hidroksimetilfurfural
(HMF), II. Farkli Elma Suyu Konsantrelerinin Depolanmasi Siirecinde
Hidroksimetilfurfural Olusumu ve Buna Bagli Olarak Bazi Bilesim
Ogelerinde Meydana Gelen Degismeler. Gida Dergisi, y1l:10, say1:5;
271-280.

TS-3633 (1997). Elma Suyu Standard, Tiirk Standartlart Enstitiisii, Ankara.

Tufekci, H. B. (2008). Piyasada satilan bazi meyve sularmmin ozelliklerinin gida
mevzuatina uygunlugunun arastiridmasi.  (yiksek lisans tezi),
Cukurova Universitesi Fen Bilimleri Enstitiisii Gida Miihendisligi Ana
Bilim Dal1, Adana.

Ulbricht, R. J., Northup, S. J. ve Thomas, J. A. (1984). Review of 5-
hydroxymethylfurfural (HMF) in parenteral solutions. Fundamental
and Applied Toxicology, 4, 843-853.

Uysal Pala, C. ve Kirca Toklucu, A. (2010). Ultraviyole 151 (UV) teknolojisinin
meyve sularina uygulanmasi. Akademik Gida, 8(1), 17-22.

Yildiz, O., Sahin H., Kara, M., Aliyazicioglu, R., Tarhan, O., Kolayl, S. (2010).
Maillard reaksiyonlar1 ve reaksiyon iiriinlerinin gidalardaki onemi.
Akademik Gida, 8(6), 44-51.

Yilmaz, Y. ve Toledo, R. (2005). Antioxidant activity of water soluble Maillard
reaction products. Food Chemistry, 93, 273-278.

Zhang, X. M., Chan, C. C., Stamp, D., Minkin, S., Archer, M. C., Bruce, W. R.
(1993). Initiation and promotion of colonic aberrant crypt foci in rats
by  5-hydroxymethyl-2-furaldehyde in  thermolyzed sucrose.
Carcinogenesis, 14(4), 773-775.

Internet Kaynaklari :

Fidanci, U. R. (2009). Kromatografi. Alindigi tarih: 27.12.2015, adres:
http://80.251.40.59/veterinary.ankara.edu.tr/fidanci/Ders_Notlari/Biyo
teknoloji/Kromatografi.html
Gencer, N. (t.y.). Yiiksek Performansli Stvi Kromatografisi. Alindigi tarih:
27.12.2015, adres: http://www.foodelphi.com/hplc-yuksek-
performansli-sivi-kromatografisi-ars-gor-nahit-gencer/
Url-1 <http://www.meyed.org.tr/sikca-sorulan-sorular->, alindigi tarih: 05.12.2015.
Url-2 <http://www.chemspider.com/Chemical-Structure.66800.html>, alindig tarih:
08.12.2015.

Url-3 <http://lwww.analitik.hacettepe.edu.tr/Demolar/kromatografi>, alindig: tarih:
27.12.2015.

Url-4 <http://lab-training.com/landing/free-hplc-training-programme-6=>, alindigi
tarih: 27.01.2016.

Url-5 <http://biyokure.org/hplc/5384/>, alindigi tarih: 27.12.2015.

Url-6 <http://www.waters.com/waters/en_US/HPLC-Separation-

Modes/nav.htm?cid=10049076&locale=en_US>, alindigi tarih: 14.02.2016.

51


http://80.251.40.59/veterinary.ankara.edu.tr/fidanci/Ders_Notlari/Biyoteknoloji/Kromatografi.html
http://80.251.40.59/veterinary.ankara.edu.tr/fidanci/Ders_Notlari/Biyoteknoloji/Kromatografi.html
http://www.foodelphi.com/hplc-yuksek-performansli-sivi-kromatografisi-ars-gor-nahit-gencer/
http://www.foodelphi.com/hplc-yuksek-performansli-sivi-kromatografisi-ars-gor-nahit-gencer/
http://www.meyed.org.tr/sikca-sorulan-sorular-
http://www.chemspider.com/Chemical-Structure.66800.html
http://www.analitik.hacettepe.edu.tr/Demolar/kromatografi
http://lab-training.com/landing/free-hplc-training-programme-6
http://biyokure.org/hplc/5384/




EKLER

EK A: HMF Standard: Analizleri

bata File C:\CHEM3I2\1\DATA\HMF-2\10032015000008.D
Sample Name: hmf standart 10
2 10 e (Laﬂam)

Acg. Operator : EBRU
Acg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 3/10/2015 1:35:50 PM
Inj Volume : No inj

Bcg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 3/10/2015 1:31:28 PM by EBRU

{modified after loading)
Bnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 3/10/2015 1:45:44 PM by EBRU

{modified after loading)

!
| mALT o !
! 2 b H
| i ” |
i 35
| 30+ i
| a5 ]

20 -
1 i
15 |
! !
] i
10 i !
H 1 .
i ] -
| 5
1 i
H i
; -
ol : . : . -
2 4 [ 8
Area Percent Report
Sorted By x Signal
Multiplier 3 1.0000
Dilution - 1.0000
Sample Amount: : 1.00000 ({ng/ul] (not used in calc.})
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] (mAU*=] {mAU] %
eyt [t st 55 | SEREmE e | S | S |
1 7.451 BB 0.4429 1108.22705 36.74264 100.00C0C
Totals : 1108.22705 36.742684
*** End of Report ***
1120 Compact LC 3/10C/2015 1:45:44 PM EBRU Page lof1l
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Data File C:\CHEM32\1\DATAR\HMF-2\21032015000020.D

Sample Name: 10 ppm HMF standart ({g)
PP
Acq. Operator : EBRU
Bcg. Instrument : 1120 Compact LC Location : Vial 1

Injection Date 3/21/2015 12:43:31 PM
Inj Volume : No inj

Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 3/21/2015 12:39:52 PM by EBRU
{modified after loading)
C:\CHEM32\1\METHODS\HMF-2.M
3/21/2015 12:53:23 PM by EBRU

(modified after loading)
H VWD1 A, Wavelength=260 nm (HMF-2121032015000020.0)

Bnalysis Method
Last changed

I mAU | 2
=. ] 2
; 40& i
; p
| i
l 35
| 3 ;
i a0 3
i ! ! |
i 1 |
L !
; i
|
# 20-
1
| 1
15 |
i i
10 2
e
1 i
[ . - PR ;
]
e — T T T
S ; 2 4 -] 8 mir
Area Percent Report
Sorted By 2 Signal
Multiplier - 1.0000
Dilution : 1.0000
Sample Amount: i 1.00000 (ng/ful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] (mAU] %
] |====1 | = By = fimemm e I
1 7.356 BV 0.3729 1029.60583 42.61341 B85.8533
2 7.910 VB 0.3663 169.65590 7.26861 14.1467
Totals : 1199.26173 49.88202
*++ End of Report ***
1120 Compact LC 3/21/2015 12:53:23 PM EBRU Page 1 of 1
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Data File C:\CHEM32\1\DATA\HMF-2%21032015000018.D
Sample Name: 15 ppm HMF standart ( {5‘ )’PN‘\)

Acg. Operator : EBRU
Becg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 3/21/2015 12:17:29 FM
Inj Velume : No inj

Aeg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 3/21/2015 12:11:48 PM by EBRU

{modified after loading)
Bnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 3/21/2015 12:27:21 PM by EBRU

(modified after loading)

T AWDA A, Wavelength=280 nm (HMF-2\21032015000018.0) T
mau | @
bl
=
60 - L
50 -
40-
30 4
i
1
204
2
! o
: 10 - =
0 — . - e
—— T e i T T
2 8 8
Area Percent Report
Sorted By n Signal
Multiplier = 1.0000
Dilution E 1.0000
Sample Amount: " 1.00000 ([ng/ul] (not used in calc.}
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
] i | | =] | -1
1 7.353 BV 0.3897 1674.55676 66.28459 87.1206
2 7.879 VB 0.4093 247.55612 9.61640 12.8794
Totals : 1922.11288 75.90100
v#4 End of Report ***
1120 Compact LC 3/21/2015 12:27:21 PM EBRU Page 1of 1
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Data File C:\CHEM32\1\DATA\HMF-2.23032015000024.D
Sample Name: 15 ppm HMF standart

Acq. Operator : EBRU
Acg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 3/23/2015 11:29:22 M
Inj Volume : No inj

Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 3/23/2015 11:22:03 AM by EBRU

{modified after loading)
Bnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 3/23/2015 11:39:15 AM by EBRU

imodified after loading)

VAWGT A, Wavelength=280 nm (HMF-2123032015000024 0} TR I
mAU | o |
| ~
1
| i
4
P %
!
40%
I
| 30 -
P 1
i i
L i
204
! 3
i TS
10{ %
_;: i
Y U SE — B
! T T T S
2 4 -] _— ] min
Area Percent Report
Sorted By - Signal
Multiplier 2 1.0000
Dilution : "5 1.0000 : .
Sample Amount: ) 1.00000 [ng/ul] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs :
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
#  [min] {min]  [mAU*s] [mAU] %
——=-l=zzmoss e ! === ——1-- -1
1 7.362 BV 0.3757 1512.17383 62.39586 B84.9212.
2 7.941 VB 0.3696 268.50421 11.32530 15.0788
Totals : 1780.67804  73.72117
*** End of Report ***
1120 Compact LC 3/23/2015 11:3%:15 AM EBRU Page 1o0f 1
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%

Data File C:\CHEM32\1\DATA\HMF-2\21032015000016.D

Sample Name: 20 ppm HMF standart (2 O PPM)

Acg. Operator : EBRU
Acg. Instrument : 1120 Compact LC

Injection Date : 3/21/2015 11:48:48 RM

Bcg. Method
Last changed

C:\CHEM32\1\METHODS\HMF-2 .M
3/21/2015 11:45:49 AM by EBRU

(modified after loading)

Analysis Method

C:\CHEM32\1\METHODS\HMF-2.M

Last changed : 3/21/2015 11:58:42 AM by EBRU
(modified after loading)

Location : Vial 1

Inj Volume : No inj

VWD1 A, Wavelength=280 nm (HMF-2\21032015000016.0)

i mAU =
| -
i ~
!
| .
i 80
i _
i 80 - H
| ;
i i
| i
; 40{
1 ;
| q
| 1
' |
| 201
i 1
i 1
I
i OJI il A
: | — - . S— —
| 2 4 [} 8 T
Area Percent Report
Sorted By 3 Signal
Multiplier = 1.0000
Dilution z 1.0000
Sample Amount: 1 1.00000 ([ng/ul) {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# {min] {min] [mAU*s] [mAU] 3
e =rm=1- | == y -=1--- |
1 7.418 BB 0.4170 2636.91821  94.37345 100.0000
Totals : E 2636.91821  94.37345
**+ End of Report ***
1120 Compact LC 3/21/2015 11:58:42 AM EBRU Page 1 of 1
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Data File C:\CHEM32\1\DATA\HMF-2\04032015000001.D
- Sample Name: HMF 2} reM

Acq. Operator : EBRU
Acq. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 3/4/2015 4:42:52 pM
Inj Volume : No inj
Acg. Method ¢ C:\CHEM32\1\METHODS\HMF-2.M L
Last changed  : 3/4/2015 4:32:40 PM by BURCU 20 PP
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 3/4/2015 4:52:46 PM by EBRU
(modifie_d__a_fier loading)
VWD1 A, Wavelength=280 nm (HMF-2104032015000001.0)

I~
= 3
i 3800 ~

3580 -

3560 - i

3540 -

i
i

! 5
i 3520 - E
| 3500

3480 |
: .I[ e s EtiE— - e e —— - . 2 G - ara, . '] - - et T E— T
. 1 e e v —— - : 1
| 2 4 6 LS

Area Percent Report

Sorted By 2 Signal
Multiplier g 1.0000
Dilution i 1.0000
Sample Amount: H 1.00000 [ng/ful] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area

# [min] {min] [mAU*s] [mAU] %
e R | === [———mmm |———m———rm |=~~s==s=ms == |

1 7.885 BB 0.2836°2395.67358 © 131.47006 100.0000
Totals : 2395.67358 131.47006

*** End of Report ***
1120 Compact LC 3/4/2015 4:52:46 PM EBRU Page 1l of 1
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. |

Data File C:\CHEM32\1\DATA\HMF-2\21032015000015.D

Sample Name: 30 ppm HMF standart _g(.; ??ﬂ,\
Acqg. Operator : EBRU
Acg. Instrument : 1120 Compact LC Location : Vial 1

Injection Date : 3/21/2015 11:35:55 AM
Inj Volume : No inj
Becg. Method : C:\CHEM3Z2\1\METHODS\HMF-2.M
Last changed : 3/21/2015 11:33:12 BM by EBRU
(modified after loading)
Analysis Method : C:\CHEM3I2\1\METHODS\HMF-2 .M

Last changed : 3/21/2015 11:45:48 AM by EBRU
{modified after loading) )
. VWDT A, Wavelengih=280 nm (HMF-221032015000015.0) —
! |
U mAu g 8 i
| F - |
1 =
I 160 - : |
: ; 5
i |
140 - 1
| |
] i
i 1
120 - i
{ |
500
|
80~ H
1 H
i 1 H
60} |
i
504
1 1
! ;
20+ 1
| i
i i 7
- | g
i 0 & iy = -
| RS — —— » . .
I 2 4 8 ~ 8 min
Area Percent Report
Sorted By z Signal
Multiplier H 1.0000
Dilution 1 1.0000
Sample Amount: H 1.00000 [ng/ful] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
#  [(min] {min]  [mAU*s] {mAU] %
e} e e il | === m—— ! i | |
1 7.430 BB 0.4198 4742,32227 168.28264 100.0000
Totals : 4742,32227 168.28264
*++« End of Report ***
1120 Compact LC 3/21/2015 11:45:48 AM EBRU Page lofl

59



£
Data File C:\CHEM32\1\DATA\KAFEIN\04032015000004.D

‘Sample Name: HAE 3B peu

Acq. Operator : BURCU
Acg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 3/4/2015 4:22:47 BM

Inj Veolume : No inj
Acq. Method t C:\CHEM32\1\METHODS\HMF-2 .M
Last changed t 3/4/2015 4:18:48 PM by BURCU
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2 .M
Last changed : 3/4/2015 4:32:39 PM by BURCU
(modified after loading)

VWD1 A, Wavelengih=280 nm (KAFEINI04032015000004 D)
mAU 1 2
@
3700 - i
3650
|
3600 -
3550 |
| 3500
! ....................................... S —————— T
| T T T T
L 2 4 [ 8
Area Percent Report
Sorted By H Signal
Multiplier g 1.0000
Dilution 2 1.0000
Sample Amount: 3 1.00000 [ng/ull (not used in calc.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Height Area
# {min] {min} [mAU*s] [mAU] %

i il Il By e [

1 7.880 BB 0.2792 4276.00195  239.66322 100.0000

Totals : 4276.00195 239.66322

*** End of Report *=+

1120 Compact LC 3/4/2015 4:32:39 PM BURCU Page 1 of 1
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EK B: Elma Suyu Orneklerinde HMF Analiz Sonuglari

Data File C:\CHEM32\1\DATA\HMF-2124032015000027.D
Sample Name: CP1 <

S (A)
Acq. Operator : EBRU

Acg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 3/24/2015 1:04:37 PM
Inj Velume : Wo inj
Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 3/24/2015 12:52:29 PM by EBRU
(modified after loading) )
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M

Last changed : 3/24/2015 1:14:29 PM by EBRU
* (modified after loading)
— VWD1 A, Wavelength=280 nm (HMF-224032015000027.0)
| mau T et
] . 2
: g
25
! 20
|
i
| 8
H il
; 15 o
!
% @ .
| ] 2 i
o 10d .
i 4 o
; ? 8
i 2
| i
| gl
{ S T T T T i L
e 2 4 8 8
Area Percent Report
Sorted By % Signal
Multiplier = 1.0000
Dilution 7 1.0000 '
Sample Amount: s 1.00000  ([ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs )
Signal IE VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# {min] [min] [mAU*s] [mAU} %

e || o e | ===—mmmm—— Jimrm e |mmmmm——

1 1.659 BV 0.4389 309.19287 8.88766 42.4954

2 2,071 W 0.1424 268.72305 26.03767 36.9333

3  2.285 VB 0.1077 109.89555 13.53891 15.1040

4 6.962 BB 0.2683 39.77908 2.31716 ~5.4672
Totals : 727.59056  50.78140

*+* End of Report ***
1120 Compact LC 3/24/2015 1:14:30 PM EBRU Page
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Data File C:\CHEM32\1\DATA\HMF-2110032015000011.D

Sample Name: c2

A

Acq. Operatoer
Acg. Instrument :
Injection Date

Bcg. Method :
Last changed

Analysis Method :
Last changed H

¢ EBRU

1120 Compact LC
3/10/2015 2:30:01 PM

Inj Volume :

C:\CHEM32\1\METHODS\HMF-2 .M

: 3/10/2015 2:05:52 PM by EBRU

{modified after loading)
C:\CHEM32\1\METHODS\HMF-2 .M
3/10/2015 2:39:55 PM by EBRU
{modified after loading)

Location :

Vial 1

No inj

““WOT A, Wavelength=280 nm (HMF-2110032015000011.0)
mAU £
o
20
15 -4 y i
o
o N
R -
104 - 7
P o
¥ bt
-~
. .
g T T T T
[ E— ’ 2 4 & 8
Area Percent Report
Sorted By 4 Signal
Multiplier : 1.0000
Dilution 1.0000
Sample Amount: : 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDLl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# {min] [min} [mAU*s] [mAU] %
SRR R (i [ | =mmmm——= |
1  1.275 BV 0.2922 144.20819 7.57163 21.9460
2 1.729 vB 0.2398 148.26563 8.57000 22.5635
3 2.148 BB 0.1696 309.46994  25.32398 47.0961
4 7TisleBB  0.3085 55.15977 2.93188  8.3944
Totals : 657.10353  44.39748

min

+++ End of Report ***

1120 Compact LC 3/10/2015 2:39:55 PM EBRU
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Data File C:\CHEM3Z\1\DATA\HMF-2%26032015000034.D

(&)

Sample Name: DM1

Acq. Operator

EEBRU

Acq. Instrument : 1120 Compact LC Location : Vial 1
Injection Date 3/26/2015 12:00:05 PM
Inj Volume : No inj
Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed 3/26/2015 11:53:39 AM by EBRU
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 3/26/2015 12:09:57 FM by EBRU
(modified after loading)
'_ VWOD1 A, Wavelengih=280 nm (HMF-2\26032015000034.0)
mAl - .
:
30+
25 -
|
20- f
] -
: & P
| - 8 3
i 16 HE
16 “
~
@«
5 -
0 - i | T S i s, g % WgmRRSSGR L
i T -7 T T
! 2 4 8 t
Area Percent Report
Sorted By = Signal
Multiplier 3 1.0000
Dilution 1.0000
Sample Amount: 1 1.00000 ([ng/ful] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# {min} [min]) [mAU*s] [mAU} %
= flmmmrmm R [pmem wrimsiniemngmmren |
1 1.292 BV 0.3183 370.70010 16.80958 31.0967
2 1.688 VB 0.2514 262.88989 15.07895 22.0529
3 2.111 BV 0.0813 188.08168  33.073%0 15.7775
4 2.220 v 0.0708 126.07267  25.00257 10.5758
5 2.303 vB 0.0851 92.27432 14.53750  7.7406
6 6,712 BB 0.3185 '152.06779 6.58358 12.7564
Totals : 1192.08646 111.08608

1120 Compact LC 3/26/2015 12:09:57 PM EBRU
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Data File C:\CHEM32\1\DATA\HMF-2\26032015000035.D

Sample Name: DM2

/
L

£,)

Acq. Operator
Acg. Instrument
Injection Date

EBRU
1120 Compact LC
3/26/2015 12:11:14 PM

Location : Vial 1

Inj Volume : No inj
Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 3/26/2015 12:09:58 FM by EBRU
{modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 3/26/2015 12:21:07 PM by EBRU
(modified after loading)
VWD A, Wavelength=260 nm (HMF-2126032015000035.0)
mAU =
1 -
1 o™
20
25 - ﬁ
I
20 - EH
| § 8
i - = 3
154 it N
10 i §
. @
5 &
0 - 1) .'-l'. - -. Pl
T 1 T
2 4 [} m
Area Percent Report |
Sorted By B Signal
Multiplier : 1.0000
Dilution 1.0000

Sample Amount:

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width

# [min]

Area
[mAU*s]

1.00000 [ng/ul) (not used in
Use Multiplier & Dilution Factor with ISTDs

Height
(mAU]

B ettt P fmmmmmm e B O |

1 1.277 BV
2 1.680 vB
3 2.120 BV
4 2.226 W
5 2.304 VB
6 6.663 BB

331.29987
336.01718
195.07394
110.11543
108.88405

146.36859

1227.759086

16.11426
16.57905
35.00037
22.52151
14.19897

6.55505

110.96922

1120 Compact LC 3/26/2015 12:21:07 PM EBRU
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26.9841
27.3683
15.8886
8.9688
8.8685
11.9216

cal?.}

Data File C:\CHEM3Z\1\D
Sample MName: DM2

1120 Compact LC 3/26/2



Data File C:\CHEM32\I\DATA\HME\11082015005641.0

Sample Name: P5 CC()

Acg. Operator : Ebru
Acg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 8/11/2015 11:27:33 &AM

==swmme—==

Inj Volume : MNe inj
Acq. Method 1 C:\CHEM32\1\METHODS\HMF-2 .M
Last changed 1 B/11/2015 11:26:25 AM by Ebru
tmodified after loading)
Analysis Method : C:\CHEM32\1\METHODS\EMF-2 .M

Last changed 1 B/11/2015 11:37:3% AM by Ebru
(modified aftter loading) ) )
VWD1 A, Wavelength=280 nm [4MF11082015000041 ) - S
AU - o
i 2
8e0 -
-850 -
860 3
-870 -
88
-890 -
B P~
el
Re 2
-900 & =
910 : )

Sorted By E Signal
Multiplier : 1.0000
Dilution H 1.0000
Sample Amount: 4 1.09000 [ng/ul] {not used in calc.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Heighrt Area
# {min} [min]} [mAU=*s] {mAU} %
s m————— |====j==e=ee- | == e [imm st I
1 a. 43.83447 21.6580
2 0. 72.05607 70.9810
3 0. 5.61302 1.6441
4 C. 2.31359 0.5952
] a. 4.7425%6  5.1217

Totals : 128.55970

1120 Compact LC 8/11/2015 11:37:40 AM Ebru Page 1l of 1
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o

" Data File CrNCREMIZNINDATANHMFA T 1082315000042, D Data File C:\CHEM32\1\
Sample Name: F& Sample Name: Pé
(Cy)
Acg. Gperator : Ebru
Acq. Instrument : 1120 Compact LC Location : Vial 1}

Injection Date : 8/11/2015 11:39:23 AM

Inj Volume : to inj

£
=]

Aca. Method ¢ CINCHEM32N1I\METHODS\HMF-2 .M
Last changed t 8/11/2015 11:37:40 AM by Zbru
imodified after loading)
Analysis Methed : C:\CHEM32\1\METHODS\HMF-I.M
Last changed 1 B/11/2015 11:49:13 AM oy Ebru
{modified after loading)
VWD A, Wavelength=260 nm (HMF\: 1082015000047 0)
i ©3
mAL g
860 - -~

870 -

: 2
505 o §
" ™

Area Percent Report
crted By z Signal
Multiplier 3 1.0000
Dilution H 1.0000
Sample Amount: ! 1.00C00 [ng/ul] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 A, Wavelength=280 nm
Peak RetTime Type Width Area Height hrea
# [min} [min] [mAU*s] {mAU] %
e el R | E S nennmma | mmmmmm | =t H
1 L1702 339.94424 Z8.BB273  18.3985
2 L3726 1345.6889¢6 45.03130 72.8314
3 . 0654 16.08935 4.04168 0.8708
] .OH3G 10.82924 1.71673 0.5861
5 L1047 21.11624 2.94306 1.1429
& L3441 4.84762 6.1704
Totals 1847.67706 87.55212
1120 Compact LC B/11/201%5 11:49:15 AM Ebru Page 1 o0f 2 1120 Compact LC 6/11/20
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Sample Name: TM1 A{

Data File C:\CHEM32\1\DATT;HMF-2\0304201500004?.D

Acqg. COperator : Ebru
Acg. Instrument : 1120 Compact LC

Injection Date : 4/3/2015 12:57:43 PM

Acg. Method : C:\CHEM3Z\1\METHODS\HMF-2.M
Last changed : 4/3/2015 12:48:43 PM by Ebru
(modified after loading)
Bnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 4/3/2015 1:07:36 PM by Ebru
(modified after loading)

Location : Vial 1

Inj Volume

: No inj

Data File C:\
Sample Name:

VWD A, Wavelength=280 nm (HMF-2103042015000047.0)
mAU | =
1 <®
30 n
1 i
4 H
] i
i
25
1 i
‘;
20+
154 E
10+ ! n 1
= o '
o
&
Al S
5 w“
3 & i
3 - i
| o ~ |
{ T T T -
| 2 4 8 _miny
Area Percent Report
Sorted By : Signal
Multiplier g 1.0000
Dilution i 1.0000
Sample Amount: F 1.00000 [ng/ull {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Rrea
# [min] [min] [mARU*s] [mAU] %
————]m—————- e | ==mmmm e | mmmmmm -1
1 1.455 BV 0.3838 408.84146  14.20272 41.1602
2 1.971 wv 0.1959 410.37839  29.3B669 41.3150
3 2.151 wv 0.0800  25.20189 4.45518  2.5372
4 2.261 VB 0.1012  24.17438 3.30886  2.4338
5 2.756 VB 0.1335  65.70959 6.75186  6.6153
6 7.451 BB 0.4547 58.98675 1.80752  5.9385
Totals : 993.29245 59.91282
1120 Compact LC 4/3/2015 1:07:37 PM Ebru Page 1 af 2 1120 Compac
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Data File C:\CHEM32\1\DATA\HMF-2).03042015000046.D

Sample Name: TM2

(h,)

Data File C:\CHEM32\1\L
Sample Name: TM2

Acq. Operator

Ebru

Acg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 4/3/2015 12:38:50 PM
Inj Volume : No inj
Acg. Method : C:\CHEM3Z\1\METHODS\HMF-2.M
Last changed 4/3/2015 12:35:55 FM by Ebru
{modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : §/3/2015 12:48:42 PM by Ebru
{modified after loading)
VWD A, Wavelength=280 nm (HMF-21030420150000456.0)
mAU 2
- @
35 ]
30+
{ 25
”
i E
204 -
o
g
15 - b
H ©
10 -: g g
N 5.'-.
5 1 * 1".‘- wy
b
L) =
. rd
o Lo e —— S — P LA T -
g T T T T
2 4 6 8 min
Area Percent Report
Sorted By H Signal
Multiplier 3 1.0000
Dilution 1.0000
Sample Amount: = 1.00000 (ng/ul} {not used in calec.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Height Area
# [min} {min] [mAU*s] [mAU] L]
e R e e S | === == =] —=—=]
1 1.258 BV 0.1171 104.00948 13.76899 9.0934
2 1.463 VWV 0.29%0 368.36856 16.98949 32.2059
3 1.929 vB 0.2175 531.864374 34.94174 46.4808
4 2.260 VB 0.0848 13.03895 2.18073 1.1400
5 2,742 BB 0.1462  65.10357 6.11581 5.6919
6 7.435 BB 0.4728  61.62900 1.73318  5.3881
Totals : 1143.79331 75.72994

1120 Compact LC 4/3/2015 12:48:42 PM Ebru
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Data File C:\CHEM32\1\DATA\HMF\22092015000036.D Data File C:
Sample Name: T123 Sample Name:
(&
Acg. Operator : Ebru
Acg. Instrument : 1120 Compact LC Location : Vial 1

Injection Date : 9/22/2015 2:09:07 PM
Inj Volume : No inj
Acg. Methed : C:NCHEM3Z2\1\METHODS\HMF-2.M
Last changed : 9/22/2015 2:08:16 PM by Ebru
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF~-2.M
Last changed : 9/22/2015 2:19:00 PM by Ebru
(modified after loading)
T WWD1 A, Wavelength=280 nm (HMF22092015000036.0)

- [=+]
mAL 3
: o™
4225 3
=
25 - s
) ~
1275 -
; %:
130 -~
1325
N “
435 g g
3 © =
I o~
s
-140
Area Fercent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution E 1.0000
Sample Amount: 5 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Bres
#  [min] [min] [mAUYs] [mAU] $
e TR e | =mmmmmm e |=mmmmm e [EESEETE |
1 1.240 BV 0.2620 235.36913 12.95496 28.2328
2 1.628 vV 0.1972 130.72662 9.40370 15.68H08
3 1.734 VB 0.1011 105.76444 14.67894 12,6866
4 2.268 BV 0.1838 252.67093 17.99840 30.3082
5 2.650 w O 2.8431
3 7.033 BB 0. i0.2484
Totals : 833.67117  60.48316
1120 Compact LC 9/22/2015 2:19:01 PM Ebru Page I e 2 1120 Compact
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Data File C:\CHEM3I\I\DATA\HMF\22092015000035.D

Sample Name: T14

(€2)

Acqg. Operator Ebru
Acq. Instrument : 1120 Compact LC Lecation : Vial 1
Injection Date : 9/22/2015 1:24:06 BM
Inj Velume : Mo inj
Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed 9/22/2015 1:23:15 PM by Ebru
(modified after loading)
Bnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed 9/22/2015 1:33:59 PM by Ebru
(modified after loading)
VWD1 A, Wavelength=280 nm (HMF22092015600035.0)
mAU 2
o
o™
120 -
-
; g
-125 - =
. fac)
&
o~
: 8
-130 - -
435 -
! e
z =
- @
™
-140 i
. 2 e
Area Percent Report

Sorted By
Multiplie
Dilution

r

Sample Amount:
Use Multiplier & Dilution Factor with ISTDs

z Signal
1.0000
1.0000

§ 1.00000 [ng/ull

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type

# [mi
1 1.
2 L.
-} 1.
4 2l
5 fr.®
[3 7.
Totals :

1120 Compact

VB

Width Area Height

0.2613 252.66060 13
0.1830 140.92820 10
0.1145 125.51562  15.66452
0.1831 285.39386 23
0.1367 19.40796  1.83008
: ©3.40330

e

920.70851 69,73962

LC 9/2272015 1:33:59 PM Ebru
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{not used in calc.)
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Sample Name: T14
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Data File C:\CHEM3I2\I\DATAMHMF\(GB8102015000044.D Data File C:

Sample Name: F4 ( fa‘) Sample Name:
Acg. Operator : Ebru
Acqg. Instrument : 1120 Compact LC Location : Vial 1

Injection Date : 10/8/2015 2:51:25 PM
Inj Volume : No inj
Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 10/8/2015 2:51:00 PM by Ebru
(modified after loading)
Bnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 10/8/2015 3:01:18 PM by Ebru
(modified after loading)
I T WWDT A, Wavelength=280 nm (HMFI08102015000044.0)
L mAl ]

1.226

810 4

i = i
i - = - i
i | N o = 2
L -s20 > - & !
i ; o ~ i
! g
! ~ 3
; Tl
: s
; -230
R T
Area Percent Report
Sorted By : Signal
Multiplier 5 1.0000
Diluticn 2 1.0000
Sample Amount: F 1.00000 ([ng/ul] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
#  [(minj [min] [mAU*s] {mAU] %
el === ] B | [Bimmemre 1
1 1.226 BV 0.3083 1024.00903  47.356%3 70.7882
2 1.731 vB 0.0936  54.70757 B.43763  3.7819
3 2.209 BV 0.1134 32.87616 4.49104 2.2727
4 2.331 w 0.1067 79.94991 10.28827 5.5268
5 2.598 VB 0.1953  27.20555 1.79064 1.8807
6 7.211 BB 0.4091 _2%2:53{06 7 B8.10257 15.7498
Totals : 1446.58229  80.46708
1120 Compact LC 10/8/2015 3:01:19 PM Ebru Page 1 of 2 1120 Compact
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Data File C:\CHEM32\1

\DATA\HMF\08102015000045.D

Sample MWame: F4-1 {Fz)

Acg. Operator =
Acg. Instrument
Injection Date

Acg. Method
Last changed

Analysis Method :
Last changed

T —

9051{'
1

910 -

-915

=820

-825

@
8
WP TR PSRV RS [

VWD A, Wavelength=280 nm (HMF\08102015000045.0)

Ebru.
1120 Compact LC
10/8/2015 3:04:57 BM

Location : Vial 1

Inj Volume : No inj

¢ C:\CHEM32\1\METHODS\HMF~2 .M

10/8/2015 3:04:32 FM by Ebru
(modified after loading)
C:\CHEM32\1\METHODS\HMF=-2.M
10/8/2015 3:14:50 PM by Ebru
(modified after loading)

3

1.715
e 2,303

g

Area Percent Report

Sorted By
Multiplier
Dilution

Sample Amount:
Use Multiplier &

Signal 1: VWDl A,

Peak RetTime Type

# {min]
___-| _______ ]-___
1 1.259 W
2 1.715 VB
3 2.303 BB
4 7.192 BB
Totals :

2 Signal
- 1.0000
s 1.0000

3 1.00000 [ng/ul] {not used in calc.)

Dilution Factor with ISTDs

Wavelength=280 nm

Width Area Height Area
{min} [mAU*s] [ mAE ] %

| =m———— fmmm—m——m—=— | i i | == |
0.3330 654.91394 30.20022 65.7285
0.0936  47.69133 7.35994 4.7864
0.1857 108.25724  7.76499 10.8649
0.3929 135p53Q§§$ 6.62062 18.6202

996.39309 51.94577

1120 Compact LC 10/8/

*** End of Report ***

2015 3:14:51 EM Ebru
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L3

Data File C:\CHEM32\1\DATA\HMF-2%15102015000021.D
le N, : FO-
Sample Name 9-1 é;¥

Acqg. Operator : Ebru
Bcg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 10/15/2015 4:39:12 PM
Inj Volume : No inj

Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 10/15/2015 4:38:43 PM by Ebru

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 10/15/2015 4:49:04 PM by Ebru

(modified after loading)

VWD1 A, Wavelength=280 nm (HMF-2115102015000021.0) 1
mAU 7 = i
b i
b 3
2
o] - 1
8
.
6 : [
] ] E
5 é f i
4 - ; b ;
3 i L — o -
T 1 T 1] —1
2 4 L] 8 min
Area Percent Report
Sorted By H Signal
Multiplier z 1.0000
Dilution H 1.0000
Sample Amount: 3 1.00000 [ng/ul] {not used in calc.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Height Area
# [min] {min] [mAU*s] [mAU] %
s = [Ci | | EEe e I
1 1.441 BV 0.106% 58.4796l 7.58623 20.6739
2 1.538 v 0.0816  30.04004 4.96327 10.6199
3 1.664 VB 0.0877 40.92070 6.47948 14.4664
4  6.894 BB 0.3488  153.42590 6.26250 54.2397

Totals : 282.86625 25.29147

*+*+ End of Report ***

1120 Compact LC 10/15/2015 4:49:05 PM Ebru Page 1l of 1
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Data File C:\CHEM32\1\DATA\HMF-2415102015000022.D
Sample Name: F9-2
(62)

Acg. Operator H

Ebru

Bcq. Instrument : 1120 Compact LC Location : Vial 1
Injection Date 10/15/2015 4:52:02 PM
Inj Volume : No inj
Acg. Method t C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 10/15/2015 4:51:35 FM by Ebru
{modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 10/15/2015 5:01:53 PM by Ebru
(modified after loading)
_ VWDT A, Wavelength=280 nm (HMF-2115102015000022.D)
mAU 3
] -
-
5
114 - @
@
.
10 '
o
8 -
74
. :
5
4
31 L e S B . SOV
2 4 6 8 mi
Area Percent Report
Sorted By Signal
Multiplier z 1.0000
Dilution g 1.0000
Sample Amount: 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width RArea Height Area
#  [min] [min] [mAU*s] [mAU] $
| el | ===l e A ] o] et |
1 1.459 BV 0.1095  70.33804 8.77975 21.7129 B
2 1.549 vV 0.068%  27.93212 5.62983 8.6225 ’
3 1.875 VB 0.0908 _ 50.39805 7.65337 15.5575
4 6.883 BB 0.3446  175.27786 7.18457 54.1071
Totals : 323.94607  29.24752

*++ End of Report ***

1120 Compact LC 10/15/2015 5:01:53 PM Ebru

74
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Data File C:\CHEM32\1\DATA\HMF-2.07042015000052.D
Sample Name: Il
e (H,)

Acq. Operator : Ebru
Acq. Instrument : 1120 Compact LC
Injection Date : 4/7/2015 11:52:41 RAM

Acqg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 4/7/2015 11:51:06 AM by Ebru
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 4/7/2015 12:02:34 PM by Ebru
{modified after loading)

Location : Vial 1

Inj Volume : No inj

VWO A, Wavelength=280 nm (HMF-2107042015000052 D) o ]
mAU ] g I
@ |
T |
20 1 : !
I
17.5
15 -
125 i
104
7.5
i i o i
1 (=]
25? ;_
0+ . - T S— oo
T - T T 1
2 4 B & miry
Area Percent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution ¥ 1.0000
Sample Amount: E 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z80 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] 3
—mmf et | === fpmm———— = [k |
1 1.559 BV 0.4299 324.83273 10.58960 44.5076 8 i
2 1.966 VB 0.1216 152.15166 18.19542 20.8474
3 2.243 BB 0.1351 73.94547 8.79304 10,1318
4 2.477 BV 0.0659 8.59687 2.05302 1.1779
5 2,613 VB 0.1224 105.64734 11.92321 14.4755
6 7.405 BB 0.4857 64.66181 1.91620 8.8598

Totals : 729.83587 53.47049

1120 Compact LC 4/7/2015 12:02:34 PM Ebru

75
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Data File C:°
Sample Name:

e

1120 Compact



#

Data File C:\CHEM32\1\DATA\HMF-2\07042015000053.D
Sample Name: 12 / \
x}_ﬂz)

Reg. Operator : Ebru
Acqg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 4/7/2015 12:04:49 PM
Inj Volume : No inj

Acq. Method : C:\CHEM32\1\METHODS\HMF-2 .M
Last changed 1 4/7/2015 12:02:34 PM by Ebru

{modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 4/7/2015 12:14:41 PM by Ebru

{modified after loading)

| VWD1 A, Wavelength=280 nm (HMF-2\07042015000053.0)

| mAU 2
2 o
™~ 4
17.5- po:
15+
12.5
10 4
7.5
5
] 2
25 T :
A
0+ Y - A, ey -
2 4 6 8
Area Percent Report
Sorted By 5 Signal
Multiplier 5 1.0000
Dilution = 1.0000
Sample Amount: < 1.00000 {ng/ul} (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
it [min] [min] [mAU*s] [mAU] %
e e | F=m] samasss] | === | ==
1 1.586 BV 0.4558 314.81714 9.57049 3B.0175
2 1.950 VB 0.1003 113.87640 16.53474 13.7518
3 2.201 BV 0.1401 157.78621 15.0806% 19.0544
1 2.538 VB 0.1497 184.75458 16.24718 22.3111
5 :7.383 BB 0.4540 56.B85015 1.81233 6.8653
Totals : 828.08447 59.24543
1120 Compact LC 4/7/2015 12:14:41 PM Ebru Page 1l ofl
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EK C: Sicakliga Tabi Tutulan Elma Sular1 i¢in HMF Standart Analizi

%

Data File C:\CHEM32\1\DATA\HMF-2\16112015000041.D
Sample Mame: 10ppm standart hmf-1 (0,5’ ML/JL}

S [ ——

Acg. Operater : Ebru
Acg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 11/16/2015 2:53:34 PM
Inj Volume : No inj

Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/16/2015 2:51:39 PM by Ebru

(modified after loading)
Rnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/16/2015 3:05:26 PM by Ebru

{modified after loading)

' ]
| mau- g i
i ]
i el !
!
a0 i
|
|
30 ; i
! |
!
=
10+ g ;
g_: - R S e TS — g
] : R ) - ; !
R 2 4 ] 8 10 min:
Area Percent Report
Sorted By = Signal
Multiplier 4 1.0000
Dilution : 1.0000
Sample Amount: 5 1.00000 [ng/ul] (not used in calc.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Height Area
# [min] {min] [mAU*s] [mAU] %
I e } ==rfersra lzmpemr——ae et R S |
1 9.207 BBA  0.4271 1419.31323  48.54254 100.0000

Totals : 1419.31323 48.54254

*** End of Report ***

1120 Compact LC 11/16/2015 3:05:26 PM Ebru Page
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Data File C:\CHEM32\1\DATA\EMF-2%416112015000040.D
Sample Name: 10 standart hmf
° Fom ete 98l dh

Acqg. Operator : Ebru
Acq. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 11/16/2015 2:39:46 PM
Inj Volume : No inj

Acg. Method ¢ C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/16/2015 2:22:42 PM by Ebru

{modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/16/2015 2:51:38 BM by Ebru

{modified after loading)
7 VWDT A, Wavelengih=280 nm (HMF-2116112015000040.0)

mAU = I
i |
50 - |
i 1
i 40 - I
: !
|
30 E
20
|
10-
L T T ™ T
2 4 ] -} 10
Area Percent Report
Sorted By £ Signal
Multiplier 7 1.0000
Dilution 3 1.0000
Sample Amount: i 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU) 3
e el R ([t e =enf =
bt 9.171 BBA  0.4238 1498.97571  51.61058 100.0000
Totals : 1498.97571 51.61058
**+ End of Report *+*
1120 Compact LC 11/16/2015 2:51:38 PM Ebru Page lofl
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EK D: Sicakliga Tabi Tutulan Elma sularinda HMF Analiz Sonuglari

" Data File C:\CHEM32\1\DATA\HMF-2\26112015000016.D

Sample Name: As ( X VNN S“:c}:"_"“—) (Q‘Ad#)

Acq. Operator : Ebru
Beq. Instrument : 1120 Compact LC Location @ Vial 1
Injection Date : 11/26/2015 1:06:40 PM
Inj Volume : No inj
Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/26/2015 1:03:26 PM by Ebru
{modified after leoading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/26/2015 1:18:34 PM by Ebru
(modified after loading)
VWO A, Wavelength=280 nm (HMF-2126112015000016.0) e
mAU b

1,66
Sz

[
o
SPIPIN NIRRT SRR EFUFRIN SRR SR S

= 3,005

Ces12

(=]
e e TS S
“

Area Percent Report

Sorted By = Signal

Multiplier % ©1.0000

Dilution : 1.0000

Sample Amount: 3 1.00000 {ng/ul} {(not used in calc.)
Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Height Area
# {min] {min] [mAU*s] [mAU] %
=== frmrere ] e~ I- Sunmad o e
1 1.661 BV 0.3302 948.62463 43.02241 33.3091
2 2.221 W 0.4529 1515.20496  43.87928 53.2035
3 3.085 VB 0.2778 232.50838 10.44140 8.1641
4 8.512 BB 0.4487  151.60577 5.00116 5.3233

Totals : 2847.94374 102.34425

*** End of Report **=*

1120 Compact LC 11/26/2015 1:18:34 PM Ebru Page 1 of 1
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‘Datg File C:\CHEM32\I\DATA\HMF-2426112015000018.D

Sample Name: As-2 ( W 2 lrma Sqau) (O(Aaﬁid)

Acg. Operator : Ebru
Acg. Instrument : 1120 Compact LC Location : Vial 1

Injection Date : 11/26/2015 1:37:19 PM
Inj Volume : No inj

Acq. Method : C:\CHEM3ZA\I\METHODS\HMF-2.M
Last changed 1 11/26/2015 1:35:16 FM by Ebru
{modified after loading) .
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/26/2015 1:49:11 PM by Ebru

(modified after loading)

| i
' o
i |
8
| 30 @
; v o
[ 5
! o~
| 25 5
i o~
20- =
H 3
i
i 15-
i ]
! :
10~
| i : ©
| v 5
| ! £ 5
S - £y
| 1
| 2 T 8 10 )
Area Percent Report
Sorted By 2 Signal
Multiplier 5 1.0000
Dilution H 1.0000
Sample Amount: : 1.00000 [ng/ul] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# {min} [min} [mAU*s ] [mAU] %
memrfmem——— f===] === f=mmmm— e | == | == I
1 1.680 BV 0.2504 427.98206 26.21963 23.4769 et Bs
2 Z2.156 WV 0.3979 912.07654 31.12690 50.0318
3 2.370 vB 0.1149 177.21553 20.89598 9.7211
4 3.127 vB 0.139%94 136.86479 14.59850 7.5077
5 B8.876 BB 0.4786 168.85402 5.17639  9.2625
Totals : 1822.99294 98.01740
1120 Compact LC 11/26/2015 1:49:11 PM Ebru Page 1 of 1
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®

Data File C:\CHEM32\1\DATA\HMF-2\10122015000005.D \

Sample Name: Aa2 ()( _e/bv\m Qu\\‘)“) (f5 “’C} ( s J'- )

Acq. Cperator : Ebru
Acg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 12/10/2015 1:32:23 BM

Inj Volume : Mo inj
Acq. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed :12/10/2015 12:14:48 PM by Ebru
(modified after loading)
C:\CHEM32\1\METHODS\HMF-2 .M
12/10/2015 1:44:31 BM by Ebru
(modified after loading)

Bnalysis Method
Last changed

VWD1 A, Wavelength=280 nm (HMF-2110122015000005.0)
-]
mAU ] &
o

70 -

§0 -

40 -

S 1745

30+

i
J
!
i 20
|
1
1
|

' -
! 3 ©
10 - b g
i =
| 01 N e ' 2 e e sz -
l 2 L 8 e 10
Area Percent Report
Sorted By E Signal
Multiplier X 1.0000
Dilution E 1.0000
Sample Amount: : 1.00000 ([ng/ul] (not used in cale.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
] e R [—errEo—ee fimm i fe—————aa |
1 1.745 BV 0.3404 980.27887 37.32533 29.4764
2 2.598 vB 0.3749 2065.34448  72.52061 62.2239
3 3.684 BV 0.1808 113.68736 8.19695 3.4185
4 8.823 BB 0.4575 162.33118 5.51312 4.8812
Totals : 3325.64189 123.55601
*** End of Report **+
1120 Compact LC 12/10/2015 1:44:31 BM Ebru Page lofl

81



Sample Name: Ra2-2

. Data File C:\CHE.M32\i\DP(’YA\HMF-Z\10122015000008‘D

suyw ) (15°¢) ( 2.4)

Acg. Operator
Acg. Instrument
Injection Date

Acg. Method
Last changed

Rnalysis Method
Last changed

: Ebru

1120 Compact LC
: 12/10/2015 2:22:53 pM

Location : Vial 1

Inj Volume : No inj

¢ C:\CHEM32\1\METHODS\HMF-2 .M
12/10/2015 2:20:53 BM by Ebru
(modified after loading)

¢ C:\CHEM32\1\METHODS\HMF-2 .M

2 12/10/2015 2:34:46 PM by Ebru
(modified after loading)

f VWD1 A, Wavelength=280 im (HMF-2110122015000008.0) '"_j
I mAU 3 |
| i &3 f
| ] N |
| 1 P :
! ; :
| 40 !
| ] i
.! 30 |
I ] |
] ~ :
| 20 - : i
| _f
!
g ;
10+ L I
o § i
1 a-j_- i T T T T _\: i’
- 2 4 ] 8 10 min
Area Percent Report
Sorted By 3 Signal
Multiplier E 1.0000
Dilution 1.0000
Sample Amount: H 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# {min]} {min] [mAU+*s5) {mAU] %
e et R fmmmmmemeee | =mmmmmmeee f===mmmee [
1 1.708 BV 0.3272 489.07031 21.84550 25,4842
2 2.309 vv 0.3115 889.98920 40.63%40 46.3751
3 2.436 VB 0.1082 29%9,60607 37.50618 15,6119
4 3.361 BB 0.1451 72.41607 6.59592 3.7734
S 8.998 BB 0.5436 168.02438 4.83313 B8.7553
Totals : 1919.10903 111.42013
1120 Compact LC 12/10/2015 2:34:46 BM Ebru Page 1 of 1
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Data File C:\

CHEM32\1\DATA\HMF-2\23122015000002.D

Sample Name: Rad-1 (X 2l SUH"‘) {;S'ac) Cd{ Ld#ﬂ‘)

Acg. Operator : Ebru
Acq. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 12/23/2015 1:46:55 PM

Inj Volume : No inj
Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 12/23/2015 1:41:56 PM by Ebru

(modified after loading)

Analysis Method : C: \CHEM32\1\METHODS\HMF-2.M
Last changed . 12/23/2015 1:58:47 PM by Ebru

(modified after loading)

f VDT A, Wavelengin=280 nm (HMF-2123122015000002.0)

maU ] a
40- '
35-
30+ S
1 N
I 254 i g
| 5 @
{ <
! 20 f
| 1 i
I ] a
] i
15 i
104 =
4 B -
1 H o
1 i 0
5 - ! i
i I:- -
| . ) i ) o
T 2 } 8 8 3 10 min
Area Percent Report
Sorted By - Signal
Multiplier s 1.0000
Dilution d 1.0000
Sample Amount: 3 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
peak RetTime Type Width Rrea Height Area
# {min] [min] [mAU*s] [mAU] %
e | ====|=——==== | ======——m= fmmimmem e | === 1
1 1.581 BV 0.5221 1552.05664 42.10019 68.4244
2 2.225 VB 0.1306 214.10124 25.32551 9.4389
3 2.676 BV 0.1068  83.67990 11,37986  3.6891
4 2.860 VB 0.1617 227.98790  19.60638 10.0511
5 0.648 BB 0.4991 190.45233 5.41811 §.3963
Totals : 2268.27802 103.83004
1120 Compact LC 12/23/2015 1:58:47 PM Ebru Page 1o0f1
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Data File Ct\CHEM32\l\DATA\HMF-2\231220150000&3.D fen r

Sample Name: Rad-2

[X e g (15°0) (4

Acg. Operator H

Ebru

Data File C:\CHEM32\1\DA
sample Name: Aad-2

Acq. Instrument : 1120 Compact LC Location : Vial 1
Injection Date 12/23/2015 2:01:49 PM
Inj Volume : No inj
Acg. Method . C:\CHEM32\1\METHODS\HMF-2.M
Last changed 12/23/2015 1:58:47 PM by Ebru
(modified after loading)
mnalysis Method : C: \CHEM32\ 1\METHODS\HMF-2 .M
Last changed . 12/23/2015 2:13:41 PM by Ebru
(modified after loading)
VNDT A Wavelangth=260 nm (HMF-2123122015000003.0)
mal 1 o i
‘.: ;
30% En 1
i 3 ;
H o |
i B
*1 N B
i 1 ®
20- :
i
. 15
!
0]
i ] @
{ i ®
4 i @
5 i &
ol o e T T ——— o [
— = T T T T =l
2 4 6 - 8 10 mi;
Brea Percent Report
Sorted By = Signal
Multiplier H 1.0000
Dilution 1.0000
Sample Amount: : 1.00000 (ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 A, Wavelength=280 nm
peak RetTime Type Width Rrea Height Brea
# {min] [min] [mAU*s] [mAT] %
e | = [ R = |
1 1.642 BV 0.4806 1049.93933  33.41532 52.3056
2 2.045 W 0.1763 291.76505 25.33691 14.5351
3 2.251 VB 0.1055 158.46078 21.37343  7.8942
4 2.691 BV 0.1204 96.23743 11.41369  4.7943
5 2.881 VB 0.1528 222.27615  20.12628 11.0733
6 8.828 BB 0.5196 188.53884 5.09935 9.3976
Totals : 2007.31758 116.76498
1120 Compact LC 12/23/2015 2:13:42 PM Ebru page 1 of 2
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Data File T:\CHEM3ZZ\1\DATA\HMF-2\069120616000020.D -
Sample Name: hat C >( & lr~an Qudu) (1’5”() (,( Aa—;ﬁ/d)

U NN I s s e e TSR ENT NI AN NN e s S S S e R £ LT T e e CE LN
Acg. Operator : Ebru
Acq. Instrument : 1120 Compact LC Location : Vial 1

Injection Date : 1/6/2016 1:15:53 PM
Inj Volume : No inj

Acqg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed 1/6/2016 12:03:31 PM by Ebru

(modified after loading)
Bnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 1/6/2016 1:28:00 PM by Ebru

{modified after loading)

R — ey — e

VWD1 A, Wavelength=280 nm (HMF-2106012016000020.0)

i mAU [ i
i i & |
i i o i
s :
| : g
i 30 - ] ®
H 1 o
! g ~
| ] B
P2 P i
[ 24
:
i 15
| :
|
g
| P
SRR TR S 5 I T
Area Percent Report

Sorted By 2 Signal
Multiplier H 1.6000
Dilution . 1.0000
Sample Amount: H 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area

#  [min] (min] [mAU*s) [mAU] %
el s Lo |==mmmm e i i ) S=EEEE— I

1 1.602 BV 0.4720 1012.29803 29.67153 60.1305

2 2.593 W 0.1028 268.60861 36.53605 15.9554

3 2.709 vB 0.1086 212.61870  25.40950 12.6296

4 8.693 BB 0.6047 189.97539°  4.40854 11.2845.
Totals : 1683.50073 96.02563

*** End of Report +*+**
1120 Compact LC 1/6/2016 1:28:01 PM Ebru Page 1 of 1
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Data fFile C:\CHEHJE\i\?A?A\EMF—?\UEGE201EGUG023.D

Sample Name: Aa6-2

Aqu
Acq.

Injection Date :

elraa Su

: Ebra
1120 compact LC
1/6/2016 2:00:50 PM

Operator
Instrument

il o e T P

y)(4s°C) (6. h)

Location : vial 1

Inj Volume : No inj
Acg. Method ¢ C:\CHEM32%1\METHODS\HMF-2 .M
Last changed : 1/6/2016 1:57:23 PM by Ebru
(medified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2 .M
Last changed 1 1/6/2016 2:12:43 PM by Ebru
(modified after loading)
;"'_'_""_M_Ti'mbﬁii'zsﬁFr'rh'thl.TFT\ﬁabi:ToTao?ﬁﬂ‘zﬁfﬁ}""" e o o
[ mAU 4 5
' 1 @
]
1
60~
a ]
i i
504;
|
. e
: 2 i
H o 1
i o {
; 30 : .
I e
; 5 |
i £ !
i 10+ : i
i g !
i = i
{ 0" = = =
IR T s e M0 e
Area Percent Report
Sorted By g Signal
Multiplier 5 1.0000
Dilution 1.0000
Sample Amount: B 1.00000 {ng/ul}l {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
B R == e f e |=====em= 1
1 1.611 BV 0.4108 2029.91479  £9.49123 75.0559
2 2.684 VV 0.1470 346.52875  31.83185 12.8129
3 2.915 vB 0.1418 135.43411  12.86794 5.0077
4  9.065 BB 0.6605 192.65984  4.02428  7.1236
Totals : 2704.53749 118.21530

*** End of Report +**=

1120 Compact LC 1/6/2016 2:12:43 PM Ebru
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Data File CiANCHEM3ZNINDATA\HMF-2\10122015000010.D

Sample Name: Ab2-1 CX (/{M.al S‘uJU) (QSﬁC) {2-1'\)

Acg. Operator ¢ Ebru
Acq. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 12/10/2015 2:56:58 PM
Inj Volume : No inj

Acg. Method ¢ C:\CHEM32\1\METHODS\HMF-2 .M
Last changed 1 12/10/2015 2:56:23 pM by Ebru

(modified after loading)
Analysis Method : C: \CHEM32\ 1\METHODS\ HMF-2 . M
Last changed : 12/10/2015 3:08:51 M by Ebru

(modified after loading)
r'___*'TENBTIﬁﬁEEEEEEEEGFHﬁﬁHFEﬁﬁ?fﬁﬁ?ﬁih!um

|
! mAU 2 |
H -
35 o !
30 - |
25 '
o I
£ |
20 - " i
15 - i
- B
10+ i "’
s P
o =
¥ o
54 3 £
~ o ¥
o.j - = > e e s e — " 1
= T T 7 T —]
L 2 4 8 8 10 min|
Area Percent Report
Sorted By z Signal
Multiplier % 1.0000
Dilution i 1.0000
Sample Amount: H 1.00000 [ng/ful) {not used in cale.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU+*s)] [mAy] ]
e b R | == al =t |
1 1.716 BV 0.3416 460.76660 19.57833 26.7921
2 2.440 WV 0.3261 918.93762  34.34755 53.4332
3 2.673 vB 0.1476 49.06509 4.48486  2.8530
4 3.384 BB 0.1615  93,67011 7.61625 5.4466
5 9,014 BB 0.5536 = 197.34830 5.47410 11.4752
Totals : 1719.78772 71.50109
1120 Compact LC 12/10/2015 3:08:51 PM Ebru Page lof1l
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Data File C:\CHEM32\1\DA ANHMF-2110122015000012.D
Sample Name: Ab2-2

Acqg. Operator : Ebru

Acqg. Instrument : 1120 Compact LC Location : Vial 1

Injection Date : 12/10/2015 3:26:47 BM

Inj Volume

Acg. Method ¢ C:\CHEM32\1\METHODS\HMF-2 .M
Last changed : 12/10/2015 3:24:49 PM by Ebru
(modified after loading)
Analysis Method C: \CHEM32\1\METHODS \ HMF-2 M
Last changed : 12/10/2015 3:38:40 PM by Ebru
(modified after loading)

| VWDT A, Wavelength=280 nm (HMF-2110122015000012.0)

| mAY - -4
| ¥
o
25 -
20
o~
=
15 AW
(=]
2
-
10 4 e
4 ZI_. é
2
5+ ; R
[+ EECE——— T - -
{_ T T T T T
2 4 8 ] 10
Area Percent Report
Sorted By 5 Signal
Multiplier x 1.0000
Dilution z 1.0000
Sample Amount: E 1.00000 [ng/ful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

| e T [mmmmmmeeee l=—=mmmmeem R I
1 1.702 Bv 0.3008 261.07336 12,97302 21.5348
2 2.307 w 0.3350 448.89053  18.70190 37.0270
3 2.438 vB 0.1183 199.96098 22.37340 16.4939
4 3.360 VB 0.1637 101.51048 8.23932 8.3731
5 5.001 BB 0.5404 200.89914  5.76723 16.5713

Totals : 1212.33450 68.05487

1120 Compact LC 12/10/2015 3:38:41 PM Ebru
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Data File C:\CHEM3Z\1\SATA\HM?~E\?31330]500000&,D

X b suys) (250 O bofh)

Sample Name: Ab4

Acg. Cperator
Acg. Instrument
Injection Date

Bcg. Method
Last changed

Analysis Method
Last changed

T TTWDT A, Wavelength=260 am (FMF-223122615000004 0}

Ebru
1120 Compact LC
12/23/2015 2:17:30 PM

Inj Volume

. C:\CHEM32\1\METHODS\HMF-2.M

12/23/2015 2:13:42 PM by Ebru
(modified after loading)
C:\CHEM32\1\METHODS\HMF—2.M
12/23/2015 2:29:22 PM by Ebru
{modlfled after loading)

Lecation

vial 1

No inj

48,937

| mau ! 3
I 1 ~
L 25 i o
i @
. ‘e %
| 1 8
i 1 o i
i 20- J I
! ]
| } i
] 4 5
: i
i 15 4
: i
| 1 i
| i &
| 10 -
i 3 .
L g
i 1
| 1 .
] 5 !
! 1 i
i
o _' . B »
| 4
! - T T 0
N 2 4 6
Brea Percent Report
Sorted By : Signal
Multiplier E 1.0000
Dilution 1.0000
Sample Amount: 1.00000 ([ng/ull (not used in calec.}
Use Multiplier & Dilution Factor with ISTDs
signal 1: VWDL A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] (mAU*s] [mAU] %
m————] | ====| === | frm——————— jam—m———— |
1 1.730 BB 0.3808 351.98303 12.22967 37.2603
2 2.270 BB 0.1103  25.48999 3.65992 2.6983
3 2.715 BV 0.1268 105.81483 11.56152 11.2014
q 2.912 VB 0.1584 242.39546  21.69423 25.6596
5 8.937 BB 0.5337 213 91536 5,75802 23.1804
Totals : 944 .65969 54.90336

1120 Compact LC 12/23/2015 2:29:22 PM Ebru
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"' Data File C:\CHEM32\1\DATA\HMF-2\23122015000005.D -

Sample Name: Abd-1 M S\Hau)

Acg. Operator : Ebru
Acg. Instrument : 1120 Compact LC
Injection Date : 12/23/2015 2:52:06 PM

Acg. Method : C:\CHEM3Z\1\METHODS\HMF-2.M
Last changed : 1272372015 2:29:23 PM by Ebru
{modified after loading)
Rnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 12/23/2015 3:03:58 PM by Ebru
(modified after loading)

Location :

Inj Volume :

(25°¢) {4 h)

T VWD1 A, Wavelength=280 nm (HMF-212312201 50000050}
o g & 8
g o <
20 - 8
o B
15 - J
It
L
9
10 i
]
g
i o=
5- S
i W e
LR % - -
T T T L}
2 4 [ 10 min
Area Percent Report
Sorted By H Signal
Multiplier : 1.0000
Dilution L 1.0000
Sample Amount: o 1.00000 [ng/ul] (not used in calc.)
'Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
) e =] =i i | --=
1 1.622 BV 0.3641 530.42078  21.25594 31.3623
2 2.126 W 0.2773 447.23935 22.65640 26.4440
3 2.280 vB 0.1233 137.60719 17.7B557 8.1363
4  2.741 BV 0.0890  71.45205 11.73956  4.2248
5 2.895 vB 0.1808 285.22705 21.22335 16.8647
6 8.951 BE 0.5435 :219.32477 5.59277 12.9680

Totals : 1691.27119 100.25359

1120 Compact LC 12/23/2015 3:03:58 PM Ebru
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Data File C:\CHEM32\I\L
Sample Name: Ab4-1

EmEsssmsss——— s
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Data File ©:\CHEM32\i\DATA\HMF-2\06012016000024.0D
Samp:le Name, Abé a ol 9“5"‘

== L L T T =m=ma

)(?.5_9(: ((Larg-(m)

Acq. Operator : Ebru
Acg. Instrument : 1120 Ceompact LC
Injection Date : 1/6/2016 2:17:3% PM

Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 1/6/2016 2:12:44 PM by Ebru
imodified after loading)
Bnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 1/6/2016 2:29:32 PM by Ebru
(modified after loading)

Location : Vial 1

Inj Volume : No inj

i “VWD1 A, Wavelength=280 nm (HMF-2106012016000024.D)
| mau !

min

! e
. eo 2
] 50%
; 405
| | 2
i i ]
[ 30@ :
| i
i 4
| ]
i zg.i
i g
i ; o
% 10~ i @
' : s
]
; 0 .
i -I T T o T
\ 2 4 8 10
Area Percent Report
Sorted By g Signal
Multiplier ] 1.0000
Dilution H 1.0000
Sample Amount: B 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

PEES ST | sEmrfeesseEs e {me=rnsEEss e !

1 1.616 BV 0.4453 1955.88770 60.95656 72.6883

2 2.691 W 0.1574 359.71973  31.70354 13.3686

3 2.932 VB 0.1516 141.12042 12.41372 5.2446

4 9.113 BBA 0.6770 :234.06067 ~ 4.79093 8.6986
Totals : 2690.78851 109.86474

**+ End of Report ***
1120 Compact LC 1/6/2016 2:29:32 PM Ebru Page 1l ofl
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Data File C:\CHEMIZ\I\DATA\HMF-Z\0601201€000025.0
1

Sample Name: Abé- ebﬂd S‘u‘gu’) ( S"C)

Acg. Operator Ebru
Acq. Instrument : 1120 Compact LC Location : Vial 1
Injection Date 1/6/2016 2:35:12 PM
Inj Volume : Neo inj
Acg. Method 1 Ci\CHEM32\1\METHODS\HMF-2.M
Last changed 1/6/2016 2:29:32 PM by Ebru
{modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed 1/6/2016 2:47:06 PM by Ebru
(modified after loading) )
T UVWOT A, Wavelengih=280 nm (HMF-2108012016000025.0y T
| ; i
| 50 -
L a0
| i
i ; o
i 1 @
l o4
S ;
i T
] 20
| i
i i
Il 10- -
| s
| ] ¥ e
: 0. .
i 4
i g T - - -7 T -
| S 2 4 - - 10
Area Percent Report
Sorted By = Signal
Multiplier = 1.0000
Dilution 1.0000
Sample Amount: - 1.00000 ({ng/ul] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl B, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] {mAU] %

et bttt f s e | e PR {mm———————— [ |

i 1.621 BV 0.4635 1857.61047 55.22107 71.7236

2 2.892 W 0.1611 357.14703  31.06154 13.7897

3 2.9%30 VB 0.1489 141.32153  12.5933%  5.4565

4 9.111 BB 0.6757 :233' 1633 4.78081 9.0301
Totals : 2589.95537 103.65680

**+ End of Report ***
1120 Compact LC 1/6/2016 2:47:06 FM Ebru Page
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o

Data File C:\CHEM32\1\DATA\HMF-2410122015000013.D

Sample Name: Ac2 . \
(X ehoa suys) (2700) (2-h)
Bcg. Operator : Ebru
Acg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 12/10/2015 3:43:15 PM
Inj Volume : No inj
Bcg. Metheod : C:\CHEM32\1\METHODS\HMF-2.M
Last changed ; 12/10/2015 3:38:41 PM by Ebru
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HME-2.M
Last changed : 12/10/2015 3:55:06 PM by Ebru
(modified after loading)
VWD1 A, Wavelength=280 nm (HMF-2110122015000013.0)
mAU _
i
20+
&
= 4
15- i
0 o
i “ @
5
X
5+ H
0
T T T 1 T
2 4 [ 8 10 min|
Area Percent Report
Sorted By H Signal
Multiplier F 1.0000
Dilution H 1.0000
Sample Amount: 5 1.00000 ([ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min} [mAU*s] {mAU] ¥
s BT | == Essss=s b s el e |
1 1.726 BV 0.3950 414.48117 14.52163 33.3178
2 2.312 v 0.2476 238.01431 14.05202 19.1326
3 2.438 VvV 0.0808 121.95731 20.98075 9.8035
4 2.50% VB 0.0601 69.81911 17.65503 5.6124
5 2.671 BB 0.0951 12.89123 1.92520 1.0363
6 3.395 BB 0.1663  97,94485 7.86640 7.8732
7 9.019 BB 0.5556 288.91562 8.01462 23.2243
Totals 1244.02359 B85.01563
1120 Compact LC 12/10/2015 3:55:06 PM Ebru Page 1 of 2
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Data File C:'
Sample Name:

o

1120 Compact



Sample Name: AcZ-1

DataxFile C:\CHEM32\1\DAEA\HMF-Z\10122015000014,D

X ehrnan Sagw) (332¢) (2.4)

Acg. Operator
Acq. Instrument
Injection Date

Acg. Method
Last changed

Analysis Method
Last changed

Ebru

1120 Compact LC
12/10/2015 3:58:40 PM

C:\CHEM32\1\METHODS\HMF-2 .M
12/10/2015 3:55:07 BM by Ebru
(modified after loading)
C:\CHEM32\1\METHODS\HMF-2 .M
12/10/2015 4:10:33 PM by Ebru
(modified after loading)

Location : Vial 1

Inj Volume : No inj

[T VWDT A, Wavelength=280 nm (H {HMF-2110122015000014.0) 1
| mauT 2
a' b3
! =
i o
| L1
! |
;[- 20
| ]
| 2
i ~
15-
| i
i i
! | 2
| 4 3 o
[ 1o i o 2
H 1 i o
| { J 3
| {5
.| 5-
I
| -
| B - .
f 0 S G — - e
|
I T T T T
| 2 4 [ 8 10 i
Area Percent Report
Sorted By 7 Signal
Multiplier £ 1.0000
Dilution 2 1.0000
Sample Amount: B 1.00000 [ng/ul] (not used in calec.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min} [min]) [mAU*s] [mAU] %
m———] e ———— e R | ) mmmmm [=====tmm |
1 1.718 BV 0.3902 357.45563 12.78282 32.3646
2 2.325 wW 0.2457 180.29520 11.40437 17.2296
3 2,435 W 0.0808 111.90534 19.26440 10.1321
4 2.509 VB 0.0614 68.61139  16.89587 6.2122
5 3.396 BB 0.15%96  94.80788 7.87928 8.5841
6 9.036 BB 0.5516 281.38809_ 7.93794 25.4774
Totals : 1104.46353 76.26468
1120 Compact LC 12/10/2015 4:10:33 PM Ebru Page 1 of 2
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Data File C:\CHEM32\1\
Sample Name: Ac2-1

B e e

1120 Compact LC 12/10/20



3

Data File C:\CHEM3Z\1\DATA\HMF-2\23122015000006.D
Sample Name: Acd

(X ela suys) (372C) (4. Aafla)

Acq. Operator
Acg. Instrument
Injection Date :

Ebru
1120 Compact LC
12/23/2015 3:08:14 PM

Acg. Method
Last changed

C:\CHEM32\1\METHODS\HMF-2.M
12/23/2015 3:03:59 PM by Ebru
imodified after loading)
C:\CHEM32\1\METHODS\HMF-2 .M
12/23/2015 3:20:08 PM by Ebru
{modified after loading)

Analysis Method
Last changed

Location : Vial 1

Inj Volume : No inj

r
1

VWDT A, Wavelength=280 nm (HMF-2\23122015000006.0)
| mAU

g
[}
o~
25 o i
=
20 -
8
ot
154 H
i i=1
: 8
10+ H *
5+
o o e =
...... s - - N— o
: ; : ; |
2 4 8 8 10 i
Area Percent Report
Sorted By H Signal
Multiplier : 1.0000
Dilution £ 1.0000
Sample Amount: E 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
#  [min) [min]  [mAU*s] [mAU] 3
=] m———— | ] — =1 =1 |
1 1.780 BV 0.6431 1000.31934 22.92572 51.6165
2 2.291 vB 0.1403 143.85968 15.93863  7.4232
3 2.727 BV 0.1045 94.59102 12.50269  4.8809
4 2.893 VB 0.1483 276.56540  25.74973 14.2708
5 9.080 BB 0.5466 422.64764 10.82184 21.8086
Totals : 1937.98308  88.33860

1120 Compact LC 12/23/2015 3:20:08 PM Ebru
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Data File C:\CHEM32\1\DATA\HMF-2423122015000007.D

Sample Name: Ac4d-1 T ) (
L (X ema suye) (37°C)( 4. h)
Acg. Operator : Ebru
Acg. Instrument : 1120 Compact LC Location : Vial 1

Injection Date : 12/23/2015 3:23:03 PM
Inj Volume : No inj
ARcg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 12/23/2015 3:20:08 PM by Ebru
{modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 12/23/72015 3:34:56 PM by Ebru
(modified after loading)
VWD A, Wavelength=280 nm (HMF-2123122015000007.0) o
mAl =

= &
~ L
20 R TR
i ‘3 i
o
15 4 .
3
-
10+ 7
5. i
o o B - ¥
T o T T T
S 2 4 [ 8 10 _min;
Lrea Percent Report
Sorted By H Signal
Multiplier g 1.0000
Dilution H 1.0000
Sample Amount: E 1.00000 ([ng/ul] {not used in calc.}

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Height Area
# [min] [min} [mAU*s] [mAal] %

1 1.771 BB 0.4646 229.83665 7.78177 21.9998
2 2.291 BB 0.1383  34.49822 3.93317  3.3021
3 2.724 BV 0.1236 112.03481 12.62106 10.7239
4 2.917 VB 0.1479 245.54587 23.31562 23.5035
5 8.991 BB 0.5389 422.80518 10.96499 40.4706

Totals : 1044.72073 58.61661

1120 Compact LC 12/23/2015 3:34:56 PM Ebru Page 1 of 1
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ata File Cr\CHEMIZVINDATANHME-23\06012016002026.0D
ample :-ame: AcE (X :( . Sudu)(g}ac) [é LD‘A‘)
Acg. Cperator & ‘Ebzu
Acq. Instrument : 1120 Compact LC Location : Vial 1
Injection Date 1/6/2016 2:52:40 PM
Inj Volume : Mo inj
Acg. Method 1 C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 1/6/2016 2:47:07 PM by Ebru
imodified after loading)
Rnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 1/6/2016 3:04:30 PM by Ebru
(modified after loading)
[ VWDOT A, Wavelength=280 nm (HMF-2108012016000026.5) ST T T
i J o !
i mAU ! § {
50 4 :
E - -
. ; 3
i o~ i
; ! |
| 1 |
; 30
! 2 1
i
e
: 5 '
| ) |
| .
| I
! !
5 i . S : :
2 4 S 8 e M0 min
Area Percent Report
Serted By z Signal
Multiplier 3 1.0000
Dilution 3 1.0000
Sample Amount: H 1.00000 {[ng/ul] (not used in cale.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min]) [min] [mMAU*s] [mAU] %
s smssna. R R | == Jmmmmsrmae— J===mmm—— |
1 1.628 BV 0.4878 1870.79053 2.48693 62.1609
2 2.691 wv 0.1627 406.48181 35.47184 13.5062
3 2,925 VB 0.1422 148.44455 13.94492 4.9324
4 9.119 BBA  0.6774 583.87677  11.98477 19.4005
Totals : 3009.59366 113.88846
**+ End of Report **+
1120 Compact LC 1/6/2016 3:04:31 PM Ebru Page 1 of 1
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Data File C:\CHEM3ZNINDATANEMF-ZAGARLIG]
sample Name: Acé-l (h>(

R — smm——cosmmsEEERSSSSsEasEEmss———sssamuEEES S
Acg. Operator b -bru
Acg. Instrument : 1120 Compact LC o, ‘Lecation : Vial r™ v

Injection Date : 1/6/2016 3:08:40 PM
Inj Volume : Mo inj
Acq. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 1/6/2016 3:04:31 PM by Ebru
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 1/6/2016 3:20:32 PM by Ebru
{modified after loading)
VAWDT A, Wavelength=280 nm (HIMF-2106012016000027.0)

| mau N .
i i o
i 50 - T
|
| 40 =
} o
i @
3 o
I a0 i
20 i
: ~
| i = :
i x !
104 4 i
i
E E " ) é
0+ ' !
______ P i 8 8 )
Area Percent Report
Sorted By H Signal .
Multiplier 5 1.0000
Dilution * 1.0000
Sample Amount: H 1.00000 [ng/ul) {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s) [mAU] %
s pommm] e D —— | == | === I
1 1.626 BY 0.4859 1801.70227 50.79079 62.1090
2 2.691 VWV 0.1473 391.82813 34.81199 13.5073
3 2.925 VB 0.1358 }31.62616 13.03358 4.5375
4 9.112 BBA 0.6658 57571508 12.04124 19.84863
Totals : 2900.87164 110.67759
**+ BEnd of Report ***
1120 Compact LC 1/6/2016 3:20:32 PM Ebru Page 1 of 1
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ta File C:\CHEM3Z\1\DATA\HMF-2115102015000006.D

Sample Name: T17[ y eimd Fudu) (OAajé/dJ

Acg. Operator
Acg. Instrument
Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Ebru

1120 Compact LC
10/15/2015 1:14:32 PM

-

C:\CHEM32\1\METHODSY\HMF-2 .M
10/15/2015 1:14:00 FPM by Ebru
(modified after loading)
C:\CHEM32\1\METHODS\HMF-2 .M
10/15/2015 1:24:23 PM by Ebru
{modified after loading)

2

VIR S RPININ P

| 225

5]
o

175

R

754

3

B

v 2,324

Lnage

VWD A, Wavelength=280 nm (HMF-2\15102015000006 0)

Location : Vial 1

Inj Volume : No inj

7021

Area Percent Report

Sorted By
Multiplier
Dilution
Sample Amount:

Signal
1.0000
1.0000

1.00000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type

# {min]

Width

Area
[mAU*s]

Height
{mAU]

[ng/ul} (not used in calc.)

e e e B frmmmm e R fmmm e |

1.543 BV
1.821 VB

Vv
2.499% VB
7.021 BE

Totals :

1120 Compact LC 10/15/2015 1:24:23 PM Ebru

0.1127
0.0892
0.1170
0.1344
0.35%9

573.47052
127.83521
63.11364
113.54836
45.49384

62.21010

985.67167

17.51250
15,.91943
10.63727
14.09469
4.48128
2.47781

65.12297

99

58.1807
12.9694
6.4031
11.5199
4.6155
6.3114

Page

1 of 2

Data File C:)
Sample Name:

- S

1120 Compact



»

Data File C:\CHEMBQ\I\DRTA\HMF-2\15102015000016.D

Sample Name: T18 (Y -6(""“ guﬁu) (O‘Aﬁfz‘,“)

Acq. Operator
Acq. Instrument
Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Ebru
1120 Compact LC
10/15/2015 2:08:03 PM

C:\CHEM32\1\METHODS\HMF-2 .M

10/15/2015 2:07:35 PM
(modified after loadi

by Ebru
ng)

C:\CHEM32\1\METHODS\HMF-2 .M

10/15/2015 2:17:56 PM
(modified after loadi

by Ebru
ng)

Location : Vial 1

Inj Volume : No inj

VWD A, Wavelength=280 nm (HMF-2115102015000010.0)
mal § g
| A
I 14 - &
o~
124 o
4
10
8- §
&
5 v
-f .
ad-
T ™ R T T
2 4 [] ] min
Area Percent Report
Sorted By 5 Signal
Multiplier 3 1.0000
Dilution H 1.0000
Sample Amount: s 1.00000 [ng/full (not used in cale.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# {min] fmin) {maU*s] {m&U] %
mmm—fpm—em e e e fimmmmmmm——— | | ==
1 1.293 BV 0.3587 264.29932 9.79781 54.7016
2 1.733 vB 0.1029  69.65855 9.79736 14.4171
3 2.297 BV 0.1222 75.16748 8.41388 15.5573
4 6.983 BB 0.3448 74.04052 3.07664 15.3240
Totals : 483.16587  31.08569
*** End of Report ***
1120 Compact LC 10/15/2015 2:17:56 PM Ebru Page 1 of 1
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“Data File C:\CHEM32\1\DATA\HMF~

2\17112015000052.p

Sample Name: F22-1 (\f oot g\t‘q ) ({j'ﬂc) {2},4%.@)

Acg. Operator + Ebru
Acg. Instrument : 1120 Compact LC

Injection Date : 11/17/2015 3:50:32 pM

Rcg. Method ! C:ACHEM32\1\METHODS\HMF-2 .M

Last changed

11/17/2015 3:40:42 pM by Ebru

(modified after loading)

Analysis Method

C:\CHEM32\1\METHODS\HMF-2 .M

Location : Vial 1

Inj Volume : No inj

Data File (
Sample Name

=mme—a

Last changed  11/17/2015 4:02:24 PM by Ebru
(modified after loading)
= VWD1 A, Wavelength=280 nm (HMF-2117112015000052.0) 1
mAL - 3 |
_ 2 |
25 i |
| i
I i
| 20 {
i !
i
: 154
|
i
i
| 10 |
I
.F J g 5
I ' : 3 = u’
| 54 i ;E i I
| i wtd e - a S :
| ' _—
f : : ; : , . —
L 2 4 ] 8 10 __min
Area Percent Report
Sorted By = Signal
Multiplier 3 1.0000
Dilution 5 1.0000
Sample Amount: ; 1.00000 [ng/ul) (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# {min] [min} [mAU+*s) [mAU] %
i e [ Rt |mmmmmm e | == —mee |==m—mmmm |
1 1.640 BV 0.4000 754.13721 24.64399 47.7623
2 2.135 vv 0.1705 191.91736  16.64714 12.1548
3 2.369 vB 0.1181 140.17128 17.38179 8.8776
4  2.798 BV 0.1289  93.40268 10.10364 5.9155
5  3.144 VB 0.1612 302.16992 25.50803 12.1375
6  4.429 BB 0.1769  20.08665 1.74983 1.2722
7 89.319 BB 0.4541 © 77.05286 2.42270 4.8800
Totals : 1578.93796  98.45712
1120 Compact LC 11/17/2015 4:02:24 PM Ebru Page 1 of 2 1120 Compact I
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Data File C:\CHEM32\1\DATA\HMF-2\17112015000053.D

Sample Neme: £22-2 [y | S.“Uu}{ff"c) f?.-«f-«a#a.:)

Acqg. Operator : Ebru
Acqg. Instrument : 1120 Compact LC
Injection Date : 11/17/2015 4:04:47 PM

Location : Vial 1

Inj Volume : No inj
Acg. Method : C:\CHEM3Z\1\METHODS\HMF-2.M
Last changed 2 11/17/2015 4:02:25 PM by Ebru
{modified after loading)
Analysis Methed : C:\CHEM32\1\METHODS\HMF-2.M
Last changed + 11/717/2015 4:16:39 PM by Ebru
(modified after loading)

VWD1 A, Wavelength=280 nm (HMF-2117112015000053 D)
mAl | & I
(=3 H
? H
25 ‘l @
D
3
20 o
16+
10 - i
! E g
5] : ¥ 3 z
.._)r.: " = e = B
1] T T T T
2 4 8 8 10 min
Area Percent Report
Sorted By H Signal
Multiplier i 1.0000
bilution H 1.0000
Sample Amcunt: E 1.00000 [ng/ul] (not used in cale.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAaU] %
ey |==i= | === Ji=== |=-— !
1 1.629 BV 0.4817 716.31073 19.18150 58.2722
2 2.330 vB 0.1238 130.11058 15.20805 10.5845
3 2.794 BV 0.1318 85.17793 9.30418 6.9293
4 3.094 VB 0.1354 238,14557 24.50828 19.3732
5 9.331 BB 0.4550 59.50519 1.89147 4.8408
Totals : 1229.25000  70.09348
1120 Compact LC 11/17/2015 4:16:39 PM Ebru Page 1 of 1
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Data File C:\CHEM3Z\1\DATA\HMF-2%26112015000023.D Data File C:

sample Name: Tl ( VY 4 [ny sudﬂ sec) (&,A,,&q’) Sample Name:
Acg. Operator : Ebru
Acq. Instrument : 1120 Compact LC Location : Vial 1

Injection Date : 11/26/2015 3:26:50 PM
Inj Volume : No inj

Acg. Method 1 C:\CHEM32\1\METHODS\HMF-2 .M
Last changed 11/26/2015 3:25:07 PM by Ebru

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/26/2015 3:38:41 PM by Ebru

imodified after loading)

“WWD1 A, Wavelength=280 nm (HMF-2\26112015000023.0) |
mAU§ 8 i
i & !
29 !
-‘ i
175
fsi i
] & |
1 @ |
125 3
i : ;
10+ i
1 !
1 :
75- Do f
!
5 i
1 = |
{ i S |
28 ¥ g !
0o ; c o . et
. 2 ! 6 8 ] 10 oin
Area Percent Report
Sorted By 3 Signal
Multiplier : 1.0000
Dilution H 1.0000
Sample Amount: § 1.00000 [ng/ul] {not used in cale.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU) %
=== s —— Is===]= | ==== |t s =]
1 1.622 BV 0.3176 253.31937 11.60742 25,2213
2 2.005 vv 0.3173 228.88605 10.62613 22.7886
3 2.292 vB 0.1290 127.22351 13.62196 12.6668
4 2.731 BV 0.1348 91.78824 9.93590 9.1387
5 2.896 VB 0.1590 235.81386 19.64820 23.4784
[ 9.071 BB 0.5315 6?,35?§8  1.78409 6.7063
Totals : 1004.38850 67.22370
1120 Compact LC 11/26/2015 3:38:41 PM Ebru Page 1 of 2 1120 Compact
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Data File C:\CHEM32\1\DATA\HMF-2\26112015000027.D

Sample Name: Tbl-2 (\7/ elﬁx.a S\u:jur){f{’C) (4:14&#“}

Acg. Cperator Ebru

Acqg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 11/26/2015 4:44:20 BPM
Inj Volume : No inj
Acg. Method : C:\CHEM32\1\METHODS\HMF=-2.M
Last changed :+ 11/26/2015 4:40:17 PM by Ebru
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed 11/26/2015 4:56:13 PM by Ebru
(modified after loading)
[ VWD1 A, Wavelength=280 nm (HMF-2126112015000027.0)
~
| 2] &
o ©3
175 8
o
15 k
125+ 3;
™ a
10.] o901
7.5-
5 i
: 3
25 1 a
o B - o B s
— T i T T L —
2 4 [ R 8 10 min
Area Percent Report
Sorted By & Signal
Multiplier 2 1.0000
Dilution z 1.0000
Sample Amount: § 1.00000 [ng/ul] (not used in calec.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
§ [min} [min] [mAU*s] [mAaU] %
i i ===} e ] [ R . === |
1 1.663 BB 0.2955  71.98197 3.72445 11.3857
2 2.000 BV 0.3288 57.75536 2.63426  9.1354
3 2.323 VB 0.1096  B85.95877 11.19191 13.5965
4  2.743 BV 0.1550 98.48438 9.04369 15.5777
5 2.947 VB 0.1849 246.51361 19.05934 38.9922
6 9.158 BB 0.5321 71.51819 1.89593 11.3124
Totals : 632.21229  47.54957
1120 Compact LC 11/26/2015 4:56:13 PM Ebru Page 1 of 2
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Data File C:\CHEM3Z\I\I
Sample Name: Tbl-2

1120 Compact LC 11/26/2



Data File C:\CHEM32\1\DATA\HMF-2\031220150

sample Nane: T2 (Y g Suyv)/ /S

nool8.D

") V¢ .Aw,%)_

Bcq. Operator : Ebru
Acg. Instrument : 1120 Compact LC
Injection Date : 12/3/2015 1:26:49 PM

Location : Vial 1

Inj Volume : No inj

Rcg. Method . C:\CHEM32\1\METHODS\HMF-2.M

Last changed . 12/3/2015 12:42:24 PM by Ebru
(modified after loading)

Analysis Method : C:\CHEM32\1\METHODS\HMF-2 .M

Last changed . 12/3/2015 1:38:55 PM
(modified after load

VWD A, Wavelengih=260 nm (HMF-2103122015000018.0)
@

by Ebru
ing}

mAU 1 Z i
25 & |
™~ 1 |
g ;
% 5 :
20 - - :
: !
15+ i i E
: |
10 - ; y i
: L i
5 i 8
i )
| | &
04 : A o - -'/
1 M £ | " f i
1 - T ) = - - e
| 1 ) |
H T T T 1 'l
L 2 4 s 8 10 i
Area Percent Report
Sorted By 5 Signal
Multiplier 2 1.0000
Dilution E 1.0000
Sample Amount: h 1.00000 [ng/ull (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
peak RetTime Type Width RArea Height Rrea
# [min] [min] [mAU*s] [mAUT] %

1 1.607 BY 0.4676 823.37262
2 2.549 W 0.1342 274.19473
3 2.695 VB 0.1317  49.44537
4 3.437 BV 0.1523 229.31677
5 8.757 BB 0.3694 71.36489

Totals : 1447.69438

23.80320 56.8748
27.53716 18.9401
5.35641  3.4155
20.85155 15.8401
2.82782  4.9296

80.37614

1120 Compact LC 12/3/2015 1:38:56 PM Ebru

Page
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Data File C:\CHEM32\1\DATA\HMF-2403122015000023.D

Sample Name: Tb2-1 (yew Suju') [,S.,,C}/“Adpq)

Acg. Operator

Acg. Instrument

Injection Date

Acg. Method
Last changed

Bnalysis Method
Last changed

Ebru

1120 Compact LC
12/3/2015 2:56:48 BPM

i C:\CHEM32\1\METHODS\HMF-2 .M
12/3/2015 2:47:53 PM by Ebru
(modified after loading)
C:\CHEM32\1\METHODS\HMF-2 .M
12/3/2015 3:08:40 PM by Ebru
(modified after loading)

Location : Vial 1

inj Volume : No inj

VWD1 A, Wavelength=280 nm (HMF-2103122015000023 0}
mAU g é
i )
20- i
15
10 -
; @
; 2
i -]
0+ ] 2
T T 1] T T
2 4 6 8 10
Area Percent Report
Sorted By Signal
Multiplier 3 1.0000
Dilution 2 1.0000
Sample Amount: x 1.00000 [ng/ul] {not used in calc:}
Use Multiplier & Dilution Factor with ISTDs :
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU} %
e L | ==== === S S i f—————— |
1 1.621 BV 0.3929 728.69800 24.72145 59.0619
2 2.288 VB 0.1011 131.38063 18.44174 10.6486
3 2.757 BV 0.1536 113.30024 11.05202 9.1831
q 2,981 VB 0.1103 188.81677  23.85865 15,3038
5 8.808 BB 0.3975 71.59212 2.64731 5.8026
Totals : 1233.78776  80.72117
1120 Compact LC 12/3/2015 3:08:40 PM Ebru Page 1 of 1
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Data File C:A\CHEM3I2\1\DATA\HMF-2%24122015000018.D

Sample Name: Th4-2 (Y wd Sunu) [2 5’6) /2 Adj@[d)

Acg. Operator : Ebru

Acg. Instrument : 1120 Compact LC Location : Vial 1

Injection Date : 12/24/2015 3:37:25 PM

Inj Volume : No inj

Bcg. Method t C:ACHEM32\1\METHODS\HMF-2 .M
Last changed 1 12/24/2015 3:35:03 PM by Ebru
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 12/24/2015 3:49:18 PM by Ebru
(modified after loading)

[ VWDT A, Wavelength=280 nm (HMF-2124122015000018.0)
mAU 2
o~

25

20

12,058

Area Percent Report

Sorted By 7 Signal

Multiplier o 1.0000

Dilution : 1.0000

Sample Amount: z 1.00000 [ng/ul]
Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

{not used in calc.)

Peak RetTime Type Width Area Height Area

# fmin] {min] [mRU*s] [mAU]

1 2.058 BV 0.5322  423.90277 9.80942 45,2287
2 2.661 vB 0.1590 434.87469 35.47964 46.3994
3 9.157 BB 0.5965 78.46537 . 1.76899 8.3719

Totals : 937.24284 47.05806

*** End of Report ***

1120 Compact LC 12/24/2015 3:49:18 PM Ebru
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Data File C:\CHEM32\1\DRTA\HMF~2\24122055000014.D

‘Sample Name: Th4-3 (Y eimd S“t}u

(25°C) (2-hoftn)

Acq. Operator : Ebru
Acg. Instrument : 1120 Compact LC

Injection Date : 12/24/2015 2:37:54 BM

Acg. Method

C:\CHEM32\1\METHODS\HMF-2 .M
Last changed 1 12/24/2015 2:34:57 PM by Ebru

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2 .M

Last changed 1 12/24/2015 2:49:46 PM by Ebru
(modified after loading)

Location : Vial 1

Inj Volume : No inj

T VWDT A, Wavelength=280 nm (HMF-2124122015000014.0)

mal ] 2
3
o
35 - i
30 ] i
25+ |
20- i
i ;g
15 &
5 ~
i ! L) g
e N =
0 = v e S a = P—
e 2 4 8 8 10 ___min
Area Percent Report
Sorted By : Signal
Multiplier g 1.0000
Dilution E 1.0000
Sample Amount: : 1.00000 [ng/ul] {not used in cale.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Brea
# fmin] [min] {mAU*s] [maU] 3
e | == e [====mmmme | == e = |
2 1.980 BB 0.5118 313.54187 7.860756 42,1992
2  2.663 BV 0.1137 295.51556 35.29750 39.7731
3 2.782 VB 0.0725  63.96969 12.32659 8.6096
] 8.927 BB 0.5512 69.97723 1.73242 9.4181
Totals : 743.00436 56.96408
*** End of Report **+
1120 Compact LC 12/24/2015 2:49:46 pM Ebru Page 1 of 1
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Data File C: \’HEM3°\‘\DATA\HWF Z\320122015000016.D

Sample Name: TDS( y-é’d\ﬂﬂ _pgb'u)(.?,.s’oC) (/4/ Xa;ﬁé}

Acg: Operato
heqg. lrstrumen:
Injection Date

Acg. Method
Last changed

Bnalysis Method :

Last changed

Ebru = =
1120 Compact LC
12/30/2015 2:16:03 PM

C:\CHEM32\1\METHODS\HMF-2 .M
12/30/2015 2:12:01 PM by Ebru
(modified after loading)
C:\CHEM32\ 1\METHODS\HMF-2 .M
12/30/2015 2:27:56 PM by Ebru
{modified after loading)

mEm=—==
Locaticn : Vial 1

Inj Volume : No inj

VWD A, Wavelength=280 nm (HMF-213012201 5000016, o)

_
[omAu | b !
i 35 1 & E
! | 3 :
i 1 AR
| 1 o
B : |
25 "
4 H
i
20 4 i
15 - i
10 § i
- ;
84 f 2 I
: @
i = !
o1 : " - an RS
] |
o 7 ™ — T T ] i
{ 24 ] 8 10 ____min
Area Percent Report
Sorted By H Signal
Multiplier E 1.0000
Dilution F 1.0000
Sample Amount: T 1.00000 [ng/ul) {not used in calec.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
#  [min] [min] (mAU*s] (mAU] $
= | === ===~ e [ | == |
1 1.945 BY 0.5353 376.56406 9.07085 39.5285
2 2.521 W 0.0905 224.61053 35.64264 23,5777
3 2.593 vB 0.1130 270.34991 30.63637 28.3790
4 8.895 BB 0.5853  81.11571  1.92617 §.5148
Totals : 952.64021  77.27603
*** End of Report ***
1120 Compact LC 12/30/2015 2:27:56 PM Ebru Page 1l of 1
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Data File C:\CHEM32\1\DATA\HMF-2\30122015000017.D s

Sample Name: Tbé-1 (y elimot SUHGJ[ZS"’C')éé‘luﬁ@) R

Acg. Operator  : Ebru ' e '
Acg. Instrument :-1120 Ceompact LC - ; Location : Vial 1
Injection Date 12/30/2015 2:32:12 BM

Inj Volume : No inj
Acg. Method : C:\CHEM3Z\1\METHODS\HMF-2.M
Last changed : 12/30/2015 2:27:57 BM by Ebru
(modified after loading)

Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed + 12/30/2015 2:44:04 PM by Ebru

(modified after loading)
VD1 A, Wavelengih=280 nm (HMF-2130122015000017.0) - 1

i’
: ~ |
| maU ﬁ l
E
| 30_ 'ﬁ i
25 | i
!
| 20+
I |
15 i |
104 .
5
o
&
)
: £
0 = T s prm—————— i o . .
L 2 i 6 8 10 i
Area Percent Report
Sorted By 2 Signal
Multiplier : 1.0000
Dilution 3 1.0000
Sample Amount: H 1.00000 [ngful] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# {min) {min] [mAU*s] [mAU] %
mmm] e Jpmomessisff e | s st jmm———————— | === |
1 1.932 BV 0.5458 354.49664 B.44450 39.3662
2 2.517 w 0.0882 208.60568 33.69857 23.1653
3 2.595 VB 0.1148 259.85529  28.91805 28.8564
4 8.939 BB 0.5959  77.55307 1.768858 8.6121
Totals : 900.51068 72.84969
**+ End of Report **+
1120 Compact LC 12/30/2015 2:44:04 PM Ebru Page lof 1
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ey cz e
Data File C:\CHEM3Z\1\DATA\HMF-2\26112015000025.D

Sample Name: Tol (Y e()\'\d \9“3” (25"5] /é A

i)

Acqg. Operator : Ebru
Acg. Instrument : 1120 Compact LC
Injection Date : 11/26/2015 4:14:01 PM

Acq. Method ¢ C:\CHEM32\1\METHODS\HMF-2 .M
Last changed : 11/26/2015 4:01:59 PM by Ebru
(modified after loading)
Rnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/26/2015 4:25:54 PM by Ebru
(modified after loading)

Location :

Inj Volume :

I VWO1 A, Wavelength=280 nm (HMF-2\267112015000025.0)

Pomau? g
! \ @
| i %
: 18] § P
1 o
! 3 S iy
TS <
; : .-
! i s
| 12 4 3!
1 1 ™~
i 1 ol
! 104 i
i %
!
i 8-
X 1
i :
5 |
]
| 5
] b
2'5 .'r'
0 -
i
— T s
2 4 __ 3 10
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution 5 1.0000
Sample Amount: H 1.00000 [ng/ul) {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAL] %
e SRR, {Sbmel] mmmm | = i mim § it i |
1 1.638 BV 0.5057 482.82764 12.75266 47.5656
2 2.306 VB 0.1326 132.59418 13.62109 13.0625
3 2.734 BV 0.1661 97.82301 9.12453 9.6370
4 2.976 VB 0.1750 214.18634  15.81072 21.1005
5 9.167 BB 0.5168 ° H7.64702 2.38479  8.6345
Ealahat el
Totals : 1015 07818 53.69378
1120 Compact LC 11/26/2015 4:25:54 PM Ebru Page 1 of 1
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" Data File C:\CHEM32\1\DATA\HMF-2\26112015000026.D Data File C:\CHEM32\1\l
Sample Name: Tcl-2 Sample Name: Tcl-2
= (Yﬁb-ua Quﬁu)(zg"f) (é.}.a‘ﬁléj) &
Acqg. Operator : Ebru
Acg. Instrument : 1120 Compact LC Location : Vial 1

Injection Date : 11/26/2015 4:28:23 PM
Inj Volume : No inj
Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/26/2015 4:25:54 PM by Ebru
{modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed 1 11/26/2015 4:40:16 PM by Ebru
{modified after loading)
VDT A, Wavelength=280 nm (HMF-2126112015000026 0)
mAL -

(=
|
{
i

«2:964

| 17.5 -

w
o
o

1681

12.5

7.5+

-9.157

2 4 ) 8 8 10 min

Area Percent Report

Sorted By : Signal

Multiplier : 1.0000

Dilution x 1.0000

Sample Amount: E 1.00000 [ng/ull (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] (mAU] $

1 1.691 BV 0.3225 244.37247 11.71010 23.1039 o,
2 1.955 vv 0.3347 261.63361 11.57620 24.7359 =
3 2.316 VB 0.1286 133.92819 14.52354 12.6621
4 2.741 BV 0.15985 107.69244 9.55493 10.1817
5 2.964 VB 0.1623 216.63518 17.39370 20.4815
6 9.157 BB 0.5180 93.44794  2.52964 B8.8349

—— it

Totals : 1057.70982 67.28812

1120 Compact LC 11/26/2015 4:40:16 PM Ebru Page 1 of 2 1120 Compact LC 11/26/2
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Data File C:\CHEMB2\1\DATR\HMF-?\OBlZ2015000321.D

Sample Name: Tc2 CY e,‘ﬂ\d g'uj U) (39!5__).{’2 . Aaﬂ@’d‘)

Acq. Operator

Ebru

Acq. Instrument : 1120 Compact LC Location : Vial 1
injection Date : 12/3/2015 2:14:35 PM
inj Volume : No inj
Bcg. Method . C:\CHEM32\1\METHODS\HMF-2.M
Last changed . 12/3/2015 2:10:09 PM by Ebru
(modified after loading)
Bnalysis Method : C: \CHEM32\1\METHODS\HMF-2 .M
Last changed . 12/3/2015 2:26:28 PM by Ebru
(modified after loading) - °
r“ VWO1 A, Wavelengin=280 nm (H MF-'2\0;1£§015000021 o] ]
} Yy H 3 |
b - & |
! : i
a |
| ]
; 20 i |
| i I
| 3 1
| | : H
‘| ] l,
i 15 ; |
¥ i 1
| | '
' i i
1 : |
i 4 | I.
! 10 i |
i 1
1. ':
| |
i 5. i i
i 2 |
] @ |
| ] = =
| 1 ]
i Oj |
i | - . R , : 1
i | — - - - . .
i. ‘l' T — T T T R J
L 2 4 [ 8 [ miﬂ
Area Percent Report
Sorted By 5 Signal
Multiplier H 1.0000
Dilution t 1.0000
Sample Amount: H 1.00000 [ng/full (not used in cale.)
Use Multiplier & Dilution Factor with ISTDs
gSignal 1: VWDl A, Wavelength=280 nm
pPeak RetTime Type Width Area Height Area
# [min] [min] {mAU*s] [mAU] %
————] mm————— | === jmmmmmm | = | |
1 1.618 BV 0.4067 774.78833  25.55574 56.8360
2 2.2949 VB 0.0990 117.49059  17.14075 8.6187
3 2.795 BV 0.1115 128.95317 16.26361 9.4596
4 2.964 VB 0.1212  230.63115  26.06661 16.9184
5 B.965 BB 0.3730 111.33684 4,43301 8.1673
Totals : 1363.20008  89.45973
1120 Compact LC 12/3/2015 2:26:28 FM Ebru Page 1 of 1
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Dats File C:\CHEM32\1\DATA\HMF-2\03122015000022.D
Sample Name: Tc2-1 (V) [\ 4 5'“30)[33'05) (2-;10‘#&)

Acg. Operator
Acq. Instrument :
Injection Date

Acg. Method 2
Last changed o

Analysis Method :
Last changed

: Ebru

1120 Compact LC Location : Vial 1
12/3/2015 2:28:59 PM

Inj Volume : No inj
C:\CHEM32\1\METHODS\HMF~2 .M
12/3/2015 2:26:28 PM by Ebru
(medified after loading)
C:\CHEM32\1\METHODS\HMF-2 .M
12/3/2015 2:40:51 PM by Ebru
(modified after loading)

VWD1 A, Wavelength=280 nm {HMF-2\03122015000022.0)
mAU | 8
] @
25 - o
® ;
b H
20 -
2
o~
-
15 ! H
10
54 ; ] @
] ! 3
! ' 2
0 1 -
- + o
T T T T T
2 4 [:] 2} 10
Area Percent Report
Sorted By z Signal
Multiplier E 1.0000
Dilution H 1.0000

Sample Amount:

1.00000 [ng/ful] {not used in cale.}

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Width Area Height Area
[min} [mAU*s] [mAU) %

Peak RetTime Type

# [min]

1 1.618 vV

2 2.293 vB

3  2.793 BV

4 2.956 VB

5 9.019 BB
Totals

0.4490 770.88110 22.76858 55.5349
0.0987 119.70473 17.51174 8.6236
0.1115 146.17563 18.43088 10.5306
0.1179 234.04965 27.07471 16.8611
0.3723 1 117.29147 4.69792  8.4498

1388.10259  90.48382

1120 Compact LC 12/3/2015 2:40:51 PM Ebru

Page
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Data File C:\CHEM3Z\1\DATA\HMF-2424122015000016.0

Sample Name: Tcd ( y.&(fwd guvu ) ( 3?“’6) {4fA0‘%) .

Ebru
1120 Compact LC
12/24/2015 3:08:16 PM

Acq. Operator
Acg. Instrument :
Injection Date

Acg. Method H
Last changed

C: \CHEM32\ 1\METHODS\HMF-2 .M
12/24/2015 3:04:07 PM by Ebru
(modified after leading)
C:\CHEM32\1\METHODS\HMF-2 .M
12/24/2015 3:20:07 BM by Ebru
imodified after loading)

Analysis Method :
Last changed o

Emmes

Location : Vial 1

Inj Volume : No inj

VWDT A, Wavelength=280 nm (HMF-2124122015000016.0)

|
U mau 5
e g
| f
! g
| 35
| |
| _ -
T
| |
20 -
£
Y
15 g 3
10 <
i g
LS fooL s i
; k. -
i o ~ =,
01 L - U - S 1
2 4 6 8 10 i
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Sample Amount: ] 1.00000 [ng/ful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# {min] [{min) [mAU*s) [mAU] %
mmmel] wo————— [t R e | R |
1 1.966 BB 0.5076 342.90640 9.18429 37.5390
2 2.667 BV 0.1135 319.52701  37.84660 34.9796
3 2.776 VB 0.0658  63.81015 13.84144 6.9855
4 9.105 BB 0.5629 187.22275 4.58027 20.4959
Totals : 913.46631  65.45260

*** End of Report ***

1120 Compact LC 12/24/2015 3:20:07 PM Ebru
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Data File C:\CHEM3Z2\INDATA\HMF-2\24122015000017.D

Sample Name: Tc4-1

Acg. Operator : Ebru
Acg. Instrument : 1120 Compact LC

Injection Date

Acg. Method

12/24/2015 3:23:10 PM

C:\CHEM32\1\METHODS\HMF-2 .M

Last changed : 12/24/2015 3:20:08 PM by Ebru

{modified after loading)

Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed 1 12/24/2015 3:35:03 PM by Ebru

{modified after loading)

Location : Vial 1

Inj Volume : No inj

(Y el suge) (37°€) C4h)

VWD A, Wavelength=280 nm (HMF-2124122015000017 D)

116

' 1
| mAU = 1
! | i
|

35-
30
25 -
20
15 =]
8
10 - = 5
5 o
+ £
T " T 1 T T
2 4 ] 8 10 mind
Area Percent Report
Sorted By H Signal
Multiplier - 1.0000
Dilution : 1.0000
Sample Amount: i 1.00000 [ng/ful] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e [ | i [P mcnce e | == !
1 1.9%60 BB 0.5122 372.00378 9.22999 39.47el
2 2.668 BV 0.1138 316.02319  37.30033 33.5356
3 2.771 vB 0.0626  63.12797 14.54094 6.6990
4 9.155 BB 0.5738 191.19695 4.58245 20.2893
Totals : 942.35189  65.65370
*** End of Report *+*
1120 Compact LC 12/24/2015 3:35:03 PM Ebru Page 1 of 1



Data File C:\CHEM3Z\I1\DATA\HMF-2\30122015000018.D

Sample Name: Tcé ( Y elrnon Suéu) (3?"6] (’g‘A

cg. Operator i Ebru
BAcq. Instrument : 1120 Compact LC
Injection Date : 12/30/2015 2:50:54 BM

Acg. Method t C:A\CHEM32\1\METHODS\HMF-2.M
Last changed : 12/30/2015 2:44:05 PM by Ebru
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 12/30/2015 3:02:46 PM by Ebru
{modified after loading)

-Location : Vial 1

Inj Volume : No inj

oft) -

[ VWDT A Wavelengih=260 nm (HMF-230122075000018.0) 7
! o~
| mAU 8
P 1
| 3
! ] S
! 354 i
|
30
|
: 25 i
20 -
15 - o
&
| . -
10 i =
=
5 .
o ) . - " —
E T = T T T
2 4 5] 8 10 mifn
Area Percent Report
Sorted By 5 Signal
Multiplier z 1.0000
Dilution : 1.0000
Sample Amount: £ 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min} [min] [mAU*s] [mAU] %
i [ R [peme== et |- 1
1 1.933 BV 0.5846 458.39771 11.26720 34.8273
2 2.522 wv 0.0867 253.60753  41.25890 19.2681
3  2.605 VB 0.1124 308.12439  35.10372 23.4101
4 8.991 BB 0.5828 ~ 296.07431 7.06720 22.4946
Totals : 1316.20393 94.69702
**+* End of Report *+**
1120 Compact LC 12/30/2015 3:02:46 PM Ebru Page 1 of 1
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Data File C:\CHEM32\1\DATA\HMF~2\3012201 00co19.p
Sample Name: Tcé-1 )

EEEsTEs—ms— e

Y ebra .r'tyu) {332¢) /6'}1) |

"Acql Operator Ebru .
Acg. Instrument : 1129 Compact LC Location : WVial 1
Injection Date 12/30/2015 3:06:19 pM

Inj Volume : No inj
Acg. Method B C:\CHEM32\1\METHODS\HMF-2,M
Last changed : 12/30/2015 3:02:46 py by Ebru

(modified after loading)
Analysis Method C:\CHEM32\1\METHOD$\HHP-2.M
Last changed : 12/30/2015 3:18:11 BM by Ebru

(modified after loading)
s T Wﬁmﬁmﬁﬁﬁﬁm—'—"“—"_"'—"“'—“—_—' e

| mAuj

£
=]
azed g
2527

1T

w
&

i

) (<3
o (=]
e U NI B

ha
(=1

n
1em

-
o

T S R

[y

o
by,

001

——— : T T

Area Percent Report

Sorted By H Signal
Multiplier 3 1.0000
Dilution 4 1.0000

Sample Amount: 1.00000 [ng/ul}] (not used in cale.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWD1 A, Wavelength=280 nm

Peak RetTime Type Width Area Height Area
# {min] [min] [mAU*s) [mAU] %
It [l B [mmmemm e B fmmmmmmen !
1 1.931 BV 0.5472 435.89404 10.76958 33.9453
2 2.527 w 0.0858 248.18808 40.91243 19.3277
3 2.611 vB 0.1095 295.0807s 34.58378 22,9794
4 9.001 BB 0.5869  304.94437 7.23264 23.7476

Totals : 1284.10724 93.49842

*** Pnd of Report #++

1120 compact LC 12/30/2015 3:18:11 PM Ebru
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Data File C:\CHEM32\1\DATA\HMF-2117112015000054.D

Sample Name: Fbé

el Sug) (0. hofha)

Acg. Operator
Acg.
Injection Date

Instrument :

Ebru
1120 Compact LC
11/17/2015 4:20:50 PM

Location : Vial 1

Inj Volume : No inj
Reg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed 11/17/2015 4:16:40 BM by Ebru
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/17/2015 4:32:42 PM by Ebru
(modified after loading)
i VWD A, Wavelength=280 nm (HMF-217112015000054.0)
(=]
mAU 3
35 4 2
304 |
] |
w !
] 2 _
25+ : 1
20 ;
15 i
10 :
5 -
0 e—— ‘o —— ._¢f. —
j T T T T T i
2 4 6 ] 10 mint
Area Percent Report
Sorted By H Signal
Multiplier i 1.0000
Dilution = 1.0000
Sample Amount: 2 1.00000 [ng/full {not used in calec.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Height Area
# [min} [min] [mAU*s] [mAU] %
| ———— [f==sel] o= ] s | SEEE—=——= fmmmm——e |
1 1.615 BV 0.5340 1002.66516  24.73128 46.5978
2 2.75% WV 0.1696  68.15201 6.27940  3.1673
3 3.078 VB 0.1290 103.95605 11.23012  4.8312
4 9.340 BBA 0.4063 976.97009 36.14566 45.4037
Totals : 2151.74331  TB.38646

*++ Fnd of Report ***

1120 Compact LC 11/17/2015 4:32:42 PM Ebru
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Data File C:\CHEMEZ\I\DATA\HHF—E\l?l12015000055<f

Sample Mame: Fb6-1 (2 el S“d“} { G-Lqﬂ(«)
Acg. Operator : Ebru
Rcg. Instrument : 1120 Compact LC Location : Vial 1

Injection Date : 11/17/2015 4:37:33 BM
Inj Volume : No inj

Acq. Method i C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/17/2015 4:32:43 PM by Ebru

{modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/17/2015 4:49:26 PM by Ebru

{modified after loading)

VWD A, Wavelength=280 nm (HMF-2117112015000055.0)
mAU g
L)
@
40 :
35 N
b
ar 8%
25 '
‘ -
20 :
154 ! !
; |
10 |
5] 1
» i [ — P —— L A i !
|
2 4 6 8 10 min
Area Percent Report
Sorted By - Signal
Multiplier £ 1.0000
Dilution E 1.0000
Sample Amount: H 1.00000 [ng/ul) {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] fmin] [mAU*s] [mAU} 3
mmmm | m———— ] EEEELE I~ em fmmmmmmee e [=mmmmman i
1 1.624 BV 0.2047 327.13953 24.50670 13.3598
2 1.854 VB 0.4772 819.13885 25.95475 33.4522
3 2.766 BV 0.1326 78.07349 8.23660 3.1884
4 3.0989 vB 0.1372 117.88620 12.03916 4.8143
5 9.340 BBA 0.4089 1106.44324 40.72967 45.1853
Totals : 2448.68130 111.46687
1120 Compact LC 11/17/2015 4:49:26 FM Ebru Page lofl
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Sample Name:

Fal-1

ata File C:\CHEM32\1\DATA\HMF-2%25112015000007.D

(% efnnon Suau)[/\go

Acg. Operator

Acg. Inst

rument

Injection Date

Acg. Meth

od

Last changed z

Analysis
Last chan

Method :
ged 5

Ebru

1120 Compact LC
11/25/2015 1:35:29 BM

1 C:\CHEM32\1\METHODS\HMF-2.M
11/25/2015 1:32:33 PM by Ebru

(modified after loading)
C:\CHEM32\1\METHODS\HMF-2 .M

11/25/2015 1:47:21 PM by Ebru

(modified after loading)

Location : Vial 1

Inj Volume : Ho inj

&) (1. haf)

VWOT A, Wavelengih=280 nm (HMF-2125112015000007.0)
mAU é
35 + =, -
=
®
30 i
25 4
20 1 '
15+
10 4
5]
0- 3 . g™ - e SR s T
T B T T 1 T
2 4 6 8 10
Area Percent Report
Sorted By H Signal
Multiplier E 1.0000
Dilution 5 1.0000
Sample Amount: ¥ 1.00000 ([ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
f [min] [min} [mAU*s] [mAU] E]
| SR p—rml) meme— | === | o it —— |
1 1.601 BV 0.5400 1507.86511 35.68203 53.6824
2 2.739 w 0.2099  89.11681 5.68440  3.1727
3 3.093 vB 0.2186 _127.46418 8.23569 4.5379
4 8.729 BB 0.5022 10 1809  31.45337 38.6070
Totals : 2808.86420 B81.06149
*** End of Report ***
1120 Compact LC 11/25/2015 1:47:21 PM Ebru Page 1 of 1
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~ Data File C:\CHEM32\1\DATA\HMF-2\25112015000008.D

Sample Name: Fal-3 (5 | S’ugu) (1s2e) (4. Aa%r[d/

Acq. Operator Ebru
Acqg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 11/25/2015 1:49:49 BM
Inj Volume : No inj
Acqg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed 11/25/2015 1:47:21 PM by Ebru
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/25/2015 2:01:41 BM by Ebru
{modified after loading)
- VWD1 A, Wavelength=280 nm (HMF-225112015000008.0) -
mAU | - 8
30 8 _ g
T & iy
25 - P
20-
15 |
% |
10 | 8 i 4
= . !
! i :
i 1 !
5 | 4
O 14 o ® = - SR —} 2 N T =
i i T T T ¥ T
2 4 [ 8 10 min
Area Percent Report
Sorted By i Signal
Multiplier x 1.0000
Dilution 1.0000
Sample Amount: i 1.00000 [ng/ull {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min} [min] [mAU*s] [mAU] %
e ==y = s e | === | = I
1 1.601 BV 0.3030 621.47845  29.23071 24.3716 . :
2 1.911 vB 0.3582 673.33136 27.45190 26.4050 4 o
3 2.733 BV 0.1944 70.90708 5.57504 2.7807
4 3.064 VB 0.1759 101.71354 8.36427 3.9887
5 8.820 BB 0.5065 108 31.14796 42.4540
b "
Totals 2550.01100 101.76988
1120 Compact LC 11/25/2015 2:01:41 PM Ebru Page 1l of 1
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Data File C:\CHEM32\I\DATA\HMF-2110122015000015.D

(2 elma Suzu). (}5 c)(3.4)

Sample Name: Fa3

Acg. Operator
Acg. Instrume
Injection Dat

Acqg. Method
Last changed

Analysis Meth
Last changed

nt
e

: Ebru

: 1120 Compact LC

od :

12/10/2015 4:14:20 PM

C:\CHEM32\1\METHODS\HMF-2.M
12/10/2015 4:10:34 PM by Ebru
{modified after loading)
C:\CHEM32\1\METHODS\HMF~2 .4
12/10/2015 4:26:14 PM by Ebru
(modified after loading)

Location : Vial 1

Inj Volume : No inj

VWOT A, Wavelength=280 nm (HMF-2110122015000015.0) o
o
mAU ] 3
o
i 25 -
: 1
20
I
| g %
! ™ o
| 1 q
i 10 :
I (=]
i ; a
1 ¥ ™ o
1 o H H
| 5| _ ~
! .:. 3
i ¥ i Yea
! o - - . " ]
H T T T T T - |
i 2 4 [} :] 10 min
Area Percent Report
Sorted By Signal
Multiplier g 1.0000
Dilution 3 1.0000
Sample Amount: g 1.00000 ([ng/ul} (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
H [min] [min] [mAU*s] [maU] %
| S —— | =i | = G | === |
1 1.705 BB 0.3279 170.84833 8.37845 11.6971
2 2.318 BV 0.1133  B1.94245 9.53240 5.8102
3 2.400 VB 0.07486 48.91634 9.58331 3.3491
4 2.726 BB 0.1618 29.53378 2.89988  2.0220
5 3.390 BB 0.1571  61.20099 5.28599  4.1901
6 9.042 BB 0.5547 1068.16089  29.83117 73.1315
Totals : 1460.60278  65.51119
1120 Compact LC 12/10/2015 4:26:14 PM Ebru Page 1 of 2
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Data File C:\
Sample Name:

1120 Compac



Data File C:\CHEM32\1\DATA\HMF-2%]10122015000016.D
Sample Name: Fa3-1

2 o sug) (152¢) (34) |

Acg. Operator : Ebru
Bcq. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 12/10/2015 4:28:30 PM
Inj Volume : No inj
Acg. Method 1 €:\CHEM32\1\METHODS\HMF-2.M
Last changed 12/10/2015 4:26:14 PM by Ebru
{modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 12/10/2015 4:40:25 PM by Ebru
(modified after loading) -
N VWD1 A, Wavelength=280 nm (HMF-2\10122015000016.0)
may 2
=]
@
30- i |
25-
204 |
15 -| -
L = Fy i
{ 2w |
1 - il
4 ;a i
10+
" N
PN‘;
5- i s
Y ey .
i J et e o T,
[ i tli é 8 !!0 min
Area Percent Report
Sorted By 4 Signal
Multiplier ) 1.0000
Dilution 1.0000
Sample Amount: 8 1.00000 [ng/ull] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl B, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] 3
e e B | mmmm———— | =EEA——— f=mm———— |
1. 1.720 BV 0.4285 304.98550 10.86333 17.3957
2 2.305 W 0.1785 153.56538 10.82552  B.75%0
3 2.371 vB 0.0798 59.79758 10.76306 3.4107
4 2.727 BV 0.2079  43.59514 3.01099  2.4866
5 3.338 vB 0.1666  63.48146 5.12290  3.6208
6 9.050 BBA  0.5577:1127.80151 31.34765 64.3272
Totals : 1753.22698  71.93345
1120 Compact LC 12/10/2015 4:40:25 PM Ebru Page 1 of 2
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Data File C:\CHEM3Z2\1\Di
Sample Name: Fa3-1

1120 Compact LC 12/10/



‘Data File C:\CHEM32\1\DATA\HMF-2\23122015000008.D

Sample Name: Fa5 ( Z W S‘szu) //5'96) (.5- )-\otj‘,'a}

Acg. Operator : Ebru
Acq. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 12/23/2015 3:41:35 PM
Inj Volume : No inj

Acg. Method C:\CHEM32\1\METHODS\HMF-2 .M
Last changed : 12/23/2015 3:34:57 PM by Ebru

{modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 12/23/2015 3:53:28 PM by Ebru
(modified after loading)

VWDT A, Wavelength=280 nm (HMF-212312201 5000008 0) . T i
wy i
mAL 8 |
o H
30+ " |
]
25 -}
20 - 5
5 ;
@ 2 1 |
15 - § i } i l
SR B ]
R
10+ :::. :_ ' ::
54 §
04 . "': ' a——
T T T T
. 2 4 [ 8 10
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution E 1.0000
Sample Amount: 3 1.00000 [ng/ul) {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e it [ i ot | === mm—— } === | s i |
1 1.895 BV 0.5251 513.83179 13.68277 24,2702
2 2.173 VB 0.1185  90.83085 11.45240 4.2903
3 2.738 BV 0.0983  73.96074 10.88007 3.4934
4 2.871 VB 0.1541 166.44563 14.80971 7.8618
5 B.965 BB 0.5626.1272.06531 31.66811 60.0843
Totals : 2117.13432 82.49306
1120 Compact LC 12/23/2015 3:53:28 PM Ebru Page I o 1
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Data File C:\CHEM3Z\1\DATA\HMF-2\23122015000009.D

Sample Name: FaS-1 ( 'a- qu _Cudu) (/fQC) [S‘n Lo)
Acg. Operator : Ebru
Acq. Instrument : 1120 Compact LC Location : Vial 1

Injection Date : 12/23/2015 3:57:22 PM
Inj Volume : No inj

Acg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 12/23/2015 4:03:39 PM by Ebru

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed 12/23/2015 4:09:15 PM by Ebru

{modified after loading)

VWD1 A, Wavelength=280 nm (HMF-2123122015000009.0)
mAU £
o
30 .
25—
| 20 4
o
2
5
15 4 5 £
8-
e
5 e
10+ o
5- ' 1
] \ E
ol ) + ' e : —
] ; N I p =
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution £ 1.0000
Sample Amount: H 1.00000 ({ng/ul] (not used in calc.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Height Area
# [min] {min]) [mAU*s] [mAU] %
=] mmmm——— f === lm=—e== | m=mmmm——— e === I
1 1.930 BV 0.4964 404.30069 11.95955 20.8173
g 2.131 VB 0.1201 83.95856 10.63783 4.,3230
3 2.822 BB 0.1882 216.90866 15.13970 11.1686
4 8.940 BB 0.5591 1236.96582 31.03018 63.6911

Totals : 1942.13373 68.76726

*++ End of Report **+

1120 Compact LC 12/23/2015 4:09:15 PM Ebru Page lofl
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Data I‘;ile C:\CHEM32\1\DATA\HMF-2\25112015000009.D A # /}
- 4 aL

Sample Name: Fbl ( Z .e'é”"-“ f\»‘y"") [25”@) [/L

Acg. Operator : Ebru
Acqg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 11/25/2015 2:04:44 PM
Inj Volume : Wo inj

Acg. Method ¢ C:\CHEM32\1\METHODS\HMF-2 .M
Last changed + 11/25/2015 2:01:42 BM by Ebru

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed © 11/25/2015 2:16:36 PM by Ebru

(modified after loading)

VWD1 A, Wavelength=280 nm (HMF-2125112015000003.0)
mAU ]
o] . 2
g2 3
° 2
254 i :
20 = H
15 - ;
10 5 §
: 9% ;
i ~ i
1 o
5 - : ;i
0 i, i - e ——, ] -
T T T T T
2 4 6 8 10
Area Percent Report
Sorted By z Signal
Multiplier = 1.0000
Dilution b 1.0000
Sample Amount: i 1.00000 [ng/ul] (not used in calec.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min) [mAU*s] [mAT] %
e e | === = | i L e e S |
L 1.608 BV 0.2423 415.89804 26.04909 16.8825
2 1.958 VB 0.4187 789.67786 26.26918 32.0554
3 2.732 BV 0.1829 70.46717 5.91761 2.8605
4 3.025 VB 0.1808 102.46380 8.31126  4.1593
5 8.893 BBA 0.5221 1084.97363  30.27386 44.0423
Totals : 2463.48050  96.82100
1120 Compact LC 11/25/2015 2:16:37 PM Ebru Page 1 of1l
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v

" Data File C:\CHEM32\1\DATA\HME-2\25112015000010.D
Sample Name: Fbl-2

SxA:&U

) 25°¢)({. Zaf%f/

Ebru
1120 Compact LC
11/25/2015 2:18:34 PM

Acq. Operator 3
Acq. Instrument :
Injection Date :

Acg. Method ¢ C:\CHEM32\1\METHODS\HMF~-2.M
Last changed 3
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed H

(modified after loading)

11/25/2015 2:16:37 PM by Ebru

11/25/2015 2:30:26 PM by Ebru

Location : Vial 1

Inj Volume : No inj

VWOT A, Wavelength=280 nm (HMF-2125112015000010.0)
nmui
[}
3
25+ e
20
15
10 - F
5
P B . S
! T T T T
2 4 [ 8 10 __min
Area Percent Report
Scrted By - Signal
Multiplier 5 1.0000
Dilution & 1.0000
Sample Amount: b 1.00000 [ng/ul] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
e R | ====]—=====-= ! - == | i |
1  1.613 BV 0.2554 400.80060 23.69197 16.7971
2 1.953 VB 0.4340 730.99121  24,.29650 30.6349
3 2.734 BV 0.1629 73.22606 6.19553  3.0688
4 2.994 VB 0.1778 104.12906 B8.69021  4.3639
5 8.960 BBA  0.5289 1076.98840 29.57148 45,1353
Totals : 23B6.13533  92.44570
1120 Compact LC 11/25/2015 2:30:26 PM Ebru Page 1 of 1
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,Data¥ile C:\CHEM32\1\DATA\HMF-2\03122015000024.D

Sample Mame: Fb2

(?'e,buasvg

Acg. Operator

Acq. Instrument :

Injection Date

Acqg. Method
Last changed

Analysis Method :

Last changed

Ebru =
1120 Compact LC
12/3/2015 3:14:33

12/3/20153:08:41

M

¢ C:\CHEM32\1\METHODS\HMF-2.M

PM by Ebru

(modified after loading)
C:\CHEM32\1\METHODS\HMF-2 .M

12/3/2015 3:26:25

BM by Ebru

(modified after loading)

104

Location : Vial 1

Inj Volume : No.inj

W) (257¢) (2. Le#"ém")-

VWDOT A, Wavelength=280 nm (HMF-2103122015000024.0)

o
o

[:] 8 10

Area Percen

t Report

Sorted By
Multiplier
Dilution

Sample Amount: y 1
Use Multiplier & Dilution Factor wit

Signal
1.0000
. 1.0000

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type

# {min]

Width Area
[m;p] [mAU*s]

1.00000 " -{ng/ul] . (not used in calc.)

h I5TDs

Height
[maU]

¥

e Bt R e J=mmmmmmm e fmmmmmmmm N I

1.611

Totals :

BV
VB
BB
BV
vB
BB

0.2684 352.64990
0.2640 227.08949
0.0768 = 23.92595
0.1324 94.89546
0.1106 '125.71119
0.3895 1058.67810

1882.95010

19.93320
14.64009

5.09034
10.02947
15.84641
40.16415

105.70366

1120 Compact LC 12/3/2015 3:26:25 M Ebru
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18.7286
12.0603
1.2707
5.0397
6.6763
56.2244

Page

1l of 2

Data File C:
Sample Name:

1120 Compact I



*Data F;le C:\CHEM3Z2\1\DATA\HMF-2%03122015000026.D
Sample Mame:

T2 eba sw) (25°¢) (2. A)

Ebru
1120 Compact LC
12/3/2015 3:43:07 PM

Acg. Operator
Acg. Instrument
Injection Date

Acg. Method
Last changed

¢ C:\CHEM32\1\METHODS\HMF-2 .M
12/3/2015 3:40:56 PM by Ebru
(modified after loading)

Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M

Last changed : 12/3/2015 3:55:00 PM by Ebru

(modified after loading)

Location : Vial 1

Inj Volume : No inj

VWDT A, Wavelength=280 nm (HMF-210312201 5000026 0)
mAal -
35
304
254
20 = i
3 !
g [
15 - -
10+
54
o
T T T - T T
2 4 [ 8 10 miny
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000 ; )
Sample Amount: 2 1.00000 {not-used in calc.)

Use Multiplier & Dilution Factor with 1STDs

[ng/ul]

53.8430

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU]

e [ | R | =mmm—mee e | | ==
1  1.631 BV 0.2219 228.24638 16.14837
2 1.878 W 0.3824 449.81726 18.07312
3 2.176 VB 0.1079  96.67081 13.12530
4 2,755 BV 0.1496  78.88251 8.03303
5 2.996 VB 0.0977 100.44975 14.34622
6 9.114 BBA  0.3940 1112.93481 41.60961

Totals : 2067.00153 111.33564

1120 Compact LC 12/3/2015 3:55:00 PM Ebru
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Page
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Data File C:\CHEM32\1\
Sample Name: Fb2-2

1120 Compact LC 12/3/20



Data File C:\CHEM32\I\DATA\HMF-2\10122015000018.D

Sample MName: Fb3

-

S‘nvuj.(ZS”C) (3}‘)

Acqg. Operator : Ebru
Acq. Instrument : 1120 Compact LC Location : Vial 1
Injection Date 12/10/2015 4:57:43 PM
Inj Volume : Ne inj
Acg. Method i C:\CHEM32\1\METHODS\HMF-2 .M
Last changed : 12/10/2015 4:54:48 PM by Ebru
(modified after loading)
Analysis Methed : C:\CHEM32\1\METHODS\HMF-2.M
Last changed 12/10/2015 5:09:37 PM by Ebru
(modified after loading)
""" T VWDT A, Wavelength=280 nm (HMF-2110122015000018.0) B T
mAU 8
=
i
30 N
i
25
20
154 8
5 m
R
10+ B .
2 i
g2 = |
=~ i i
5 o i
.II " = -
0 e i — B s .
2 4 8 10 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution E 1.0000
Sample Amount: 8 1.00000 ([ng/ul) {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
i |====]--=—=- | S L e [
1 1.750 BV 0.4169% 349.02957 11.67084 19.6134
2 2.281 WV 0.1751 128.75494 9.26474 7.2353
3 2.358 VB 0.0848 56.31337 9.41175  3.1845
4 2.729 BB 0.1840 30.91771 2.79549 1.7374
5 3.293 BB 0.1358 43.75843 4.44803 2.4590
6 9.056 BB 0.5600 1170.77185 32.36868 65.7905
Totals : 1779.54587 69.95952
1120 Compact LC 12/10/2015 5:09:37 PM Ebru Page 1 of 2
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Data File C:
Sample Name:

SEmmm————

1120 Compact



Data File C:\CHEM32\1\DATA\HMF-2\10122015000020.D ' Data File C:\CHEM32\1\

Sample Name: Fb3-2 ( ’2 e/&\wf r“ﬁ“) (?‘gaf) K?A) . Sample Name: Fb3-2
Acg. Operator : Ebru
Acq. Instrument : 1120 Compact LC Location : Vial 1

Injection Date : 12/10/2015 5:26:48 PM
Inj Volume : No inj

Acg. Method : C:\CHEM32\1\METHODS\HMF-2 .M
Last changed : 12/10/2015 5:23:01 PM by Ebru

(modified after loading)
Rnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed t 12/10/2015 5:38:42 PM by Ebru

(modified after loading)
i| VWDT A, Wavelength=280 nm (HMF-2110122015000020.0) 1

maU

@
8
@

354

304

25

20

154

1785

2 4 8 8 10 iy

Area Percent Report

Sorted By H Signal

Multiplier 1.0000

Dilution 1.0000

Sample Amcunt: H 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Height Area
# [min] [min} [mAU*s]) [mAaU] %

1 1.785 BV 0.3943 320.42789 11.35143 16.3873
2 2.307 wv 0.1874 134.29259 8.88066  6.8680
3 2.366 VB 0.0869  53.4279 9.05118 2.7324
4 2.761 BV 0.1673 60.69428 4.80653 3.1040
5 3.294 vB 0.1706 _ 72.55253 5.65686 3.7105
6 9.059 BB 0.5560 1313.95166 36.84919 67.1979

Totals : 1955.34690 76.59585

1120 Compact LC 12/10/2015 5:38:42 BEM Ebru Page 1 of 2 1120 Compact LC 12/10/2
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"Data File C:\CHEM3Z\I\DATA\HMF-2425112015000012.D Data File C:

Sample Name: Fcl (2_ @6‘,‘« 5\"5}‘“) (’3 ?—ﬂ(_ﬁ) f/jaﬂ/d) Sample Name:

Acg. Operator : Ebru
Acq. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 11/25/2015 2:51:01 PM

Inj Volume : No inj
Acq. Method C:\CHEM32\1\METHODS\HMF-2 .M
Last changed + 11/25/2015 2:47:45 PM by Ebru
{modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/25/2015 3:02:53 PM by Ebru
(modified after loading)

[ VWDT A, Wavelength=280 nm (HMF-2125112015000012 0) ) o
C mau 2
H Lol
i =
i 30- it
i ~ i
i 25~ = 5 i
© H
.‘ =4 ' 5
| } ]
20 - :
i .N
| 1 8
1 o
15 - i
10 8
- o
PR
poed i
5- P
ol , . } e e e :
i T T T T -—
2 4 8 8 10 mirl
Area Percent Report
Scrted By H Signal
Multiplier : 1.0000

Dilution ' 1.0000
Sample Amount: % 1.00000 [ng/ful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Height Area
# fmin] {min] {mAU*s] . [mAU] %

e |====1-= 1 ] rm——————— ]| e |
0.2244 308.05505 21.34641 13.4774
0.4069 594.58740 22.09910 26.0131

2.202 VB 0.0950 93.95075 14.61627 4.1103
0
0
o]

.1861 60.04494 4.89923  2.6270

3.020 vB L1684 78.94016 7.00710 3.4536
8.775 BB L5281 1150.14063 31.71503 50.3185
Totals : 2285.71894 101.48313
1120 Compact LC 11/25/2015 3:02:53 BM Ebru Page 1 of 2 1120 Compact
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3
“Data File C:\CHEM32\1\DATA\HMF-2425112015000013.D

Sample Name: Fcl-2 ( S ol SUju") { g}ac) ([ ‘ZJ

Acq. Operator
Acg. Instrument
Injection Date

Ebru
1120 Compact LC
11/25/2015 3:05:32 PM

Location : Vial 1

Inj Volume : No inj
Acq. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 11/25/2015 3:02:54 PM by Ebru
{modified after loading)
Analysis Methed : C:\CHEM32\1\METHODS\HMF-2.M
Last changed 11/25/2015 3:17:24 PM by Ebru
(modified after loading)
VWDT A, Wavelength=280 nm (HMF-2125112015000013.0)
o
@
25+
o
20 - b
15 2
o~
LY
10 &
25
~ o
« b
5
J }' - l. h
Ot L e S — P
{ T T T T
2 4 6 8 10 min
Area Percent Report
Sorted By Signal
Multiplier g 1.0000
Dilution H 1.0000
Sample Amount: E 1.00000 [ng/ful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# {min] [min] [mAU*s] [mAU] %
i b i) = =i| =] =1l ===
1 1.879 BV  0.5727 740.91107 17.72416 35.9806 .
2 2.189 vB 0.0978 81.39590 12.52509 3.9528 & ?
3 2.738 BV 0.1837 66.88613 5.54482 3.2482
4 3.026 vB 0.1802 89.30810 7.27389 4.3370
5 9.100 BBA 0.5322 1080.69360 29.37681 52.4814
Totals 2059.19481 72.44476

1120 Compact LC 11/25/2015 3:17:24 PM Ebru
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Data File C:\CHEM32\1\DATA\HMF-2\03122015000030.D

Sample Name: Fc2 ( P S 9“3“}(3?‘06) (.2-4{614#!"!! ) |

Acq. Operator : Ebru
Acqg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 12/3/2015 4:42:33 PM

Inj Volume : No inj
Becg. Method 1 C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 12/3/2015 4:40:25 PM by Ebru
{modified after loading)
Rnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed i 12/3/2015 4:54:26 PM by Ebru
{modified after loading)

VWD A, Wavelength=280 nm (HMF-2103122015000030.0)
mAU
50+
40 -
30 4 D
20+ = -3
IR
ot )
10 H
v )
| o T e (T o S, T ; .
! i T T i T
l 2 4 6 8 10
Area Percent Report
Sorted By a Signal
Multiplier = 1.0000
Dilution - 1.0000
Sample Amount: H 1.00000 [ng/ull {not used in calc.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

Peak RetTime Type Width Area Height Area
# [min] [min} [mAU*s] [maU] %

1 1.958 BV 0.5119 513.45807 14.54212 23.0173
2 2.204 VB 0.1080 89.64738 12.30240  4.0187
3 2.765 BV 0.1430  97.69036 9.90996.  4.3793
q 2.995 VB 0.1083 108.24543 14.14545  4.8524
5 9.155 BBA  0.4135 1421.70361 50.49268 €3.7322

Totals : 2230.74486 101.39261

1120 Compact LC 12/3/2015 4:54:26 PM Ebru Page 1l of 1
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iData File C:\CHEM32\1\DATA\HMF-2\03122015000028.D

Sample Name: Fe2-1 C'} e_lMa

swy) (379¢) (2.4)

Acq. Operator ¢ Ebru
Acg. Instrument : 1120 Compact LC Location : Vial 1
Injection Date : 12/3/2015 4:13:34 PM
Inj Volume : No inj
Acg. Method : C:\CHEM32\1\METHODS\HMF-2 .M
Last changed 12/3/2015 4:11:17 PM by Ebru
{modified after loading)
Rnalysis Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 12/3/2015 4:25:27 PM by Ebru
(modified after loading)
VWDT A, Wavelength=280 nm (HMF-2103122015000028.D)
mAU - &
=
40 - |
30 - i
20
10 f
O P USRI & ™ - - S— sl “- ~ T —
2 ‘ 6 8 10 min
Area Percent Report
Sorted By : Signal
Multiplier g 1.0000
Dilution 1.0000
Sample Amount: Z 1.00000 [ng/ful] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min} [min] [mAU*s] [mAU] %
B i L | mmm e === Jmr—=rmmn= 1
1 1.932 BV 0.5115 573.67102 15.95462 25.9007
2 2.195 VB 0.1111 100.22795 13.26876  4.5252
3 2.762 BV 0.1410 87.10231 8.99507 3.9326
4 3.004 VB 0.1029 101.98550 13.85300 4.6045
5 9.126 BBA  0.4120 1351.90173  48.22960 61.0370
Totals : 2214.88852 100.30104

1120 Compact LC 12/3/2015 4:25:28 PM Ebru
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Data File C:\CHEM32\1\DATA\HMF-2\16122015000029.D
Sample Name: Fc3 (2

\fiaszA) (29°¢) (EEJ;L;;JZ{sz

Ebru
1120 Compact LC
12/16/2015 4:49:19 PM

Acg. Operator
Acg. Instrument
Injection Date

Acyg. Method : C:\CHEM32\1\METHODS\HMF-2.M
Last changed : 12/16/2015 4:47:03 PM by Ebru
({modified after loading)
C:\CHEM32\1\METHODS\HMF-2 .M
12/16/2015 5:01:11 FM by Ebru
(modified after loading)

Analysis Method
Last changed

Inj Volume :

Location : Vial 1

No inj

40 -

35 -

3
~
o

30

3
1
1872

2
o
a

] 8 10

Area Percent Report

Sorted By E Signal
Multiplier - 1.0000
Dilution 1.0000
Sample Amount: 2 1.00000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=280 nm

{ng/ul]

{not used in cale.)

18.7405
12.1329
69.1265

Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU]
st e i | ====[=—————m s mmmmm e [mmmmmm———— |mmsimmm= |
1 1.972 BB 0.4629 445.78964 12.09921
2 2.758 BB 0.1353 288.61172 31.39158
3 9.056 BBA 0.6074 1644.34412  42.03074
Totals : 2378.74548 85.52153

*++ End of Report ***

1120 Compact LC 12/16/2015 5:01:11 PM Ebru
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bata File C:\CHEM32\1\DATA\HMF-2\16122015000031.D
Sample Name: F¢3-2

(2 elpor sugw)(37°C) (3. )

: Ebru
1120 Compact LC
12/16/2015 5:17:31 PM

Acgq. Operator
Acg. Instrument
Injection Date :

Acq. Method :
Last changed

C:\CHEM32\1\METHODS\HMF-2.M
12/16/2015 5:14:59 PM by Ebru
{modified after loading)

¢ C:\CHEM32\1\METHODS\HMF-2.M
12/16/2015 5:29:23 PM by Ebru
{modified after loading)

Bnalysis Method
Last changed

Location : Vial 1

Inj Volume : No inj

VWDT A, Wavelength=280 nm (HMF-2116122015000031.0)

i
| maU =
I ;| =
| ] o
| ] ]
i 40 -
i ] .’
[ 3 P
i HE
i 30 [
| 25
i !
20 -] !
b o~
151 = !
104 o :
54
/. k v = .-
04 ] — L
L} T T T
2 4 ] 8 10 mi
Area Percent Report
Sorted By £ Signal
Multiplier 3 1.0000
Dilution i 1.0000
Sample Rmount: E 1.00000 [ng/ul] {not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDI A, Wavelength=280 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU+*s] [mAU) %
-——=|-- | === == J s [frmommommm i |
1 1.972 BB 0.5297 481.78305 12.14780 19.4961
2 2.777 BB 0.1403 285.26590  29.89570 11.5437
3 9.041 BBA  0.5948 1704.12317 44.59259 6B.9601
Totals 2471.17212 86.63609

*** End of Report ***

1120 Compact LC 12/16/2015 5:29:23 BM Ebru
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	Meyve suları %100 meyve suyu içeren, meyve nektarı %25-50 oranında meyve pulpu (püresi) içeren ve meyveli içecekler ise %3-30 oranında meyve suyu içeren içecekler olarak tanımlanır (Dokuzlu, 2004). Uzun yıllardır meyve suyu içeriği dikkate alınmadığı ...
	Kolonlarda sabit faz olarak çoğunlukla silika jel ve alumina kullanılmaktadır. Sabit faz ayrılması gereken maddeleri parçalamamalı, ayrılması beklenen maddelerle kimyasal tepkimeye girmemeli, adsorpsiyon kapasitesi yüksek olmalı ve adsorpladıkları mad...

