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Yakayan canl él ar ol arak varl é] @&mézén

bul unmaktadeér. Sajl e]j emeéez i -in ger ekl i

konsantrasyonl ar é, I nsan vegcuduna, besi

Elementlerin konsantrasgou n d a K i artecx, canl e organi z

olumsuz y°nde etkilemektedir. Bu ol umsu:z
ol ukumudur .

Bu -alékmada, Antalya ili ve civareéend
takée °rneklerinin kimyasal, [ I ksel ve |
ve bu taklarén ol ukumunda, € neleol o]
Akdeniz | niversitesi Tép Fa esi Pat ol
uygun ol arak, temin edil miktir. Her bir
arée siyah,é kanhewrirlengienksdsircéheas s/y&n d-aa p
Kmektedir. Ki myasal (FTI R) , aitolatl i z s
ryit, karbon apatit, hidroksil apatit, kalsiyum fosfat karbonat, aragonit, kalsiyum
rubi nat, al ¢mi nyum silikat, bar yum
rlenmi ktir.
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ABSTRACT

DETERMINATION OF PHYSICAL, CHEMICAL AND MINERALOGICAL
PROPERTIES OF GALLSTONES (ANTALYA)

Dilek KABAK ¢ |

MSc Thesis inGeological Engineering
Supervisor. Pr o f . Dr . M. G¢r han YALCI
Temmuz 2016,159pages

All the elements that form the basis of our existence as living organisms are
found in nature. Various concentrations of these all the necessary elements for our
health, the human body, nutrients, water and air can enter through. The increase in
concentrabn of elements, the biological functions of living organisms are affected
negatively. One of these negative effects is the formation of gallstones.

In this study, taken from patients living in and around the province of Antalya,
chemical samples gallstes, physical and mineralogical properties were investigated ,
compared and in the formation of these stones , medi@serdvealed the role of
geology. 69 samples were collected from the pathology department of Akdeniz
University Faculty of Medicine , pints' rights in accordanceith the procedure was
obtained Each sample's physical properties were determined. Gallstones are black,
brown, yellowishgreen color and varies between-@.4 cm in diameter. Chemical
(FTIR) analysis according taravite , apatite, whitlockit, newberyitcarbon apatite,
hydroxyapatite, calcium phosphate, carbonatragonite, calcium bilirubinate,
aluminum silicate, baum acetate, aragonite, calgifglmitic acid were determined.

KEYWORDS: Antalya, FFIR, gall stones,tsuvite, XRD.
COMMITTEE: Pr of . Dr . M. S&pervisdxn YALGCI N (
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KURAMSALBKL GKLER VE KAYNAK TAR/MADMALeARIKIABAKCC

1. GKRKKkK

1.1.¢ al éklman é

¢al ekxma al ané Antalya il Ll vVeplam69-adet er i |
safra keseasliée ntndéukét°ermalelj eér den 30 adet Ant
Kemer , 4 adet EI mal e, 5 adet Kor kuteli,
adet Kzmir, 1 adet Kar s i ve il -eleri

hastalardan temin edilmit i r .

@ Serlk
Antalya
NN Gindogmus
Antalya ili 0
Gazipasa

Karkuteli
kekiil ¢al eékma akbhanéagée&r bul duru h

Elmab
K
Kale
9

|

l2¢al ekxkmanén Al anénén Jeol oji si

Antalya ilinin i-inde bulunduju sahan
bir Zaman periyodunda dejikik Kekill end
Farkl é& ortam kokull arénda geliken, bir

birimldénrn y¢zey

Kuzey batésénda ve batéseénda, bazée b
-%kel mik karbonatl arl a, bazée b°lgel erde
il e temsil edilen Beydajlareé otokto@wmt ék
kaya-1arl a t e mAksekiotektbnulbidunur.An a ma s

Pal eozoi k d°neme ait en eski birimler
Dajl areénda g°r ¢l ¢rler. kiddetli tektoni |
mermer, kalkerk i st il e temsi l edi |l mektedir.

Antalyal® | gesi nde en Mexdkeoksgbhaheéekapl &gan ma
ile karakterizedir B° |l genin zeminindeki tersiyer 'y
birimler:i il e kar ekeéek haléanr dayaukn makt ac



KURAMSALBKL GKLER VE KAYNAK TAR/MADMALeARIKIABAKCC

Kuvaterner yaklé traverten, kongl omera v
travertenler ¢zerine KkKuukullamuknau rs a htiopk tsrae
yeryeé¢ze Kekillerini meydana getirmektedi.

1.3.¢al ékmamc&n Ama

El ementl er ve bunlarén -exitl:i konsan
hava yoluyla girebil mektedir. Bu el ement
gerekl idir. Sajleje etkileyen t¢gm el eme
val éjJ eémézeén temelini ol ukturmaktader . EI e
biyolojik 1 klevlerini engell emekte ve ol
ol maktader Bu ol umsuz etkilerden bir t
také dér .

Al énan safra kesesi také °rneklerinin
belirl enmesi ama-| anmg@t®&r,.n ghHner shkeirrt |19 rkn e ]
°czelli kl eri i ncelenerek tablokhal ehkbagen
konmasé a-ésénedamhkes$inte mlyiagerfneakfaec uyygun nc
hazeéerl at él ar ak mi kr oskop i ncel emel er i y
g°r¢negml er-doles aylapfeasrak |l el é k1 ar endiriecektimy a  k
Ayné °rndkRl grochda efmli yl e ki myasal analizl er
belirlenecektir. Her bir °rnejin fiziks
ki myasal °czelli kl eri il e i | ayandeak,sfizikseh e | i r
ki myasal, mineralojik °zellikler tabl o ¢:

Bu parametrelerin dejerlendiril mesi [
niteli kte temin edil

mi K ol an °rnekl erin
n

incelene ek ve bu taxkl ar é ol ukum nedenl eri i



KURAMSALBKL GKLER VE KAYNAK TAR/MADMALeARIKIABAKCC

2. KURAMSAL B&KAYNAK FARAMALARI

21¥nceki ¢cal ekmal ar

Dojada bulunan ve sajleéejemezeée ilKk el
temel i ni ol ukturmaktadeér ve =-o0oJu Dbitki,
el ement | er, insan v¢égcuduna besinler, su
faydal erehehmenshatrasyonl|l aréndaki artecxl
tak olukumlaréna sebep ol maktader.

Safra takl ar é, cFr Rnemahastateéklidre veé

bul unmaGbsoal®®r Aydén 19 8 2005 Durghn2002,Akkuttve v d
G¢nedmd,Davar céeoj 10ul Ov, e Yg2013 tetan vdZ2014).

Tez konusu ile il gili bazée ©°neml.i -al

Gibson (1974), Br us hi t mi nesiastemde ¢casinerKk
-%kel mektedir v-e, S3epHekokull ar @ k Viéoki®!| de

i nsan bedenin ¢rettiiji jeol oji k unsurl a
t akl ar é n azkkmakbard@ bufumudar. StruvMgNH.PO, 6H,0) - o] u z aman
apatiti | e beraber -°kelir. Be°brek taklmré ¢

bokl ukl aréndai okoumemukestrasgvi anmécxkt ér .

Aydén (198O )kabujunda bulunan bazé min
aynéat mosferdeki toz ve gazlarén sol unma
a-abil mektedir. Bazé minerallerin tozlar
terl eri araseéenda bajenteée ol duju i laevei S ¢
b°brek také °rneklerinde de rastl anméxt &

Mano vd (1993),24 safra kesesi hastaséndan |
ekstrakt hal e getiinrimi kKa rvaanestastingmatagganal a e t k
ujrayanhg¢gbreyi bakka beii r mmu tas syyomma u]
I Kleygyl améxkl ardéer. 14 adet numune pozit.i

¢i ft-1q9q3005yted ol ukturan nanobakteril e
taklaré ¢zerinde yaptéklare -al éekmal ar d:
tespit etmi kl erdir, el ektron mikroskobu
kendilerine bir zérh olukturdukl areéne t
rastlanan nanobakterilerin insan bedeninr
oynadeéejéené ileri s¢grmeklerdir.

Davarcéojlu ve N¢ifdte-ii 1 ( 20 hO)kuzeydo] us

y°resinin kuzeyini kapFrmamasyoalubékmbhdarnhl
FT-l R spektroskopi si ( Four i eskopisl)°XR[R ¢ mE g € k ¢
keréenéemé)sckeXBF f( BreSancENd ¢ vket i T CReglt & e mi

spektrometresi) y°ntemler.i uygul anar ak,
edilenki®°rnekl erinden ve bu st aencdeakr tdikjielr ©Carn
jips, il lit+kuvar s+f dIRdissppeatt,r ukrd vaa rés +afl eln



KURAMSALBKL GKLER VE KAYNAK TAR/MADMALeARIKIABAKCC

spektruml ar ,ForMuasstyaofnaup aik-iRn vael éXiRalh sFple kt r
karkeéel akt é&r el méex vV e her bir &dill mfirkneyaear
i skeletinin yapésé saptanméxteér .

¥zyurt , (gnNn1)k besl enme al ékkanl ékl a
me me , kal én bar sak vV e prostat kanser.
bakéméndan zengin posa b ark € nad nddeg né fbaeks
al éxkanl ekl arénda kal én barsak kanser:i d
al eme, afra salgéesénén ve dolayeéséyl a

é

S
a-maktader .

Yal - e f2011),0Ni | d e b°l gesi ntderkiin haditlad mr §
czerinde yapélan -al4e4Rmadal i soeu-PFPane
isimleri, kimy a s a | for megl I &levberyitigHPOL{HRG: K% 18194 eMy;i
%17,77 P; %4,05 H%64,24 O. Karbonat Apatit G&0O,)3(OH,F,Cl); %39,36Ca;

%18,25 P; %0,07 H; %2,3ZI; %1,24 F; %38,76 O. Aragoni€aCO3; %40,04
Ca;%12,00 C; %47,96 O. NewberyitKarbonat Apatit %2,79 Mg; %18,16 P; %0,86

H; %43, 81 O; %31, 49 Ca; %1, 86 CI ; %0, 99
-al ekxkmadpolearrirmaerk mi kr os koyweé md alé,n diaj n ennesei
ool i tik (ritmik ardal anmal &) -atl akl e, |

goer¢é¢nt gl e sunan Fe, Mg , Ca, cl , F, i -er
[

-
belirle n mi K t r.

Yal - (2013) Nijde b°lgesinde yakayan 42

al énmeéxk, safra kesesi takl ar @nén fizil
incelenmi ktir. Mi ner al i -eri kl eri ve ol u
ke sesi t akl ar e n é meweryitoasabomit, apatit) vel strievit raiheflale r i

i -erdijJi saptanméxkteéér .

Ertan vd (2014),Ni ] de ve Ankara b°l gesinde yack
kesesi také ©°rnekl eri ibrmkelmEemaraenk , k ak ikney
Ni jJ de ben geemhnd e di |aeehite, $rengite ktlbki, rnevieeryit, v
Ankar a b°l gesi nden tvelokit, v aeé@li Il ieme ,°rimekki
mineralleri tespit edilmixkktir.



MATERYAL VE METOT Dil ek KABAKC¢

3.MATERYAL veMETOT
31.Canl el ar Taraféndan |retilen Jeolojik L

Knsan sajléjénda el ementha&deé]jveKars anketr é&
vV ¢ € u dantadadna olarak; % 62 O, % 0,26 Si, % 00009 Al , % 0,006 Fe , % 1,42
Ca, % 014 Na % 0027 Mg %,22,85C, % 10 H, % 2,57 N, %41P, % R S, % 0,2
K,, % 012 Cl,% 0,006 Fe, % 0,0037 F, % 0,0033 Zn, % 0,00046 Rb, % 0,00046 Sr, %
0,00029Br, % 0,00017 Pb, % 00010 Cu,% 0,00007 Cd, % ®0003 B, % 0.00002
Mn, % Q00002 I, % 0,00001 Ni, % 0,00001 Au, % 0,00001 Mo, % 0,000003 Cr, %
0,000002 Cs, % 000002 Cove %0 00001 U bulunmaktadeér.

El ementl er ajérl é]j eme&z e v e%lag dfEaizel aylladujké
bakl é& sajl éeék sorunl aréna yol a-maktadér.

Bokaltéem sisteminin bir bo1l ¢m¢nyg ol u
met abol i zmadaki arték maddelerin filtre
Met abolizmanén su i htiyacé yeterl.] mi kt a
bil ekiminde ¢rik asit, kal si yum, oksal at
t a K| a kK maeyenh magnegynmng, eitrat,rpof osf at azl éméyaha, b?°
gel ebi | ir. Erkekl erde kadénl ar darocér adn| faa r3
grupta incelenebili{Anonim 1)

Kal si yumKdllakilyaum: ve fosfatén bir aray
bebrek taklaré t¢em bebremakt adédraar égkhs &8 0
hayvansal gedal ar vV e I - me sul ar e araceé
met aboli zmasé hastal ekl ar énda, baze baié
D vitaminlerinin me t a b od ui rzummal daarnd a u zkaakl | sai Ky

izlenmektedir.

r ri k AsiBesTiaxllearrien yékéméyla ortaya -
birikmesiyle ol ukan vV e b°br ek takl ar én
fakt°rlerin sebep ol abilll &ainjgil mheséenda, agut
akéreée kilolularda ve et te¢gketiminin aker

Enfeksi ygmcugka: ol ukan taklarén %20606s
yoll aréndaki asi di et ki sizl|l ekt i rogar bk ker
taklaré olukturabilir. Kadén hastal arda

SistinViaul an&i kas ve dokul arda Si st
aminoasitler olukmaktadeéer. Sistin taklar
i drar deankeibi 49z 10 ] i dijerlerine g°re zayeée

olarak izlenir(Anonim 14.

Safra kesesi takl ar e, karacijer taraf
SEeveseén ki myasal koleserolgve bilirubihin pirikmeso ryw ®@u,ol u
(Anonim 10.



MATERYAL VE METOT Dil ek KABAKC¢

Teker ¢k bezi h¢crelerinde meydana ge
czerinde, kal si yum ve fosfor el ement!| er i
Dehidratasyon, géda al & me n énsiyan veapkikiyatske , K
ila-lar tak olukumunu teti klemektedir.

prik asit takl ar e, kandaki Srik as
depol anmaséyla ol ukur. Erkekl erde kadeéenl
tem dijer takl aréenmfkekRo8Bi rhiasbalue@te@rural ko
rahatsezl ekl ar é, idrar sokte¢ereéeceg i la-1ar
durumlarda ¢rk asit také olukma ol aseéel e
yar égenkdaasit tdrkl arée izl enmekte
32Safra Kesesi ve Takl ar e

Safra kesesk ar aci jer tarafeéndan sal géel anan,
)

@€ karacijeri.a

n
yapél é safranén, depol ande

or gandaeadn) .( kea&firla seveéeseée kar d200nle rkdaedna rsdaél rc
s é v €-2 0100 Okmkodsantre hale gelinceye kadar safra kesesinde bekletilir.
Yemek
bokal

e

rden sonra uyarélan bu organ kaseé@
r.

Mide

Safra kanali | -1 | 5 Pankreas

Koledok
kanali

Vater

A 2> Onikiparmak bagirsagi
kabarcigi

Virsung
kanali

k elk3il. Safra kesesi valj | a nAnenimalld é



MATERYAL VE METOT Dil ek KABAKC¢

Safra kesesi také sistik kanaleée teéekar
(Anonim 2) Bunlara sessiz taklar denir. Genel
giden hasta t afrake ske syia pttaekr &ned né nodbad usf u anl a

#255 17.5cm MI 08
C3-7IM! Pen Tis0.7|11:26:51 am
[2D] G62 { 85dB
FA2 { P100

cihaze ile
T Karnén saj ¢(st késménda ve sértén
9 Ajrélar keskin kramp ajrélareée kekl:
9 Ajréelleain nefes aldéjéenezda artabil |
T At ek
1 Terleme
T 'kK¢me il e beraber gelen titreme
M9 Deride ve g°zde sareéel ék
9 Dékkeda anor mal bir renk (genel de |
T Mide bul ant ésé
1 Kusma
T ki kkinlik, hazemsézl ek, mi de ekkim
vebaj érsak il e(Anohim9 | i probl eml er
Tekhisinde ultrasonograf. il k tercih

Safra seéveéeseéeumndur % ®e/r ikyaed dinadliliasmlin, kafres mé |,

tuzl ar e, s a f rfasfolipits koledteeol, trigliserjt | p ietl le&krt r 61 i t |
enzi ml eSdaf ria safrabkillaerkéee,nl eri nin b¢gyé¢gme veya
olukan kristal yapeéel ardeéer .

Mor folojilerine ve i-eriklerine g°re



MATERYAL VE METOT Dil ek KABAKC¢

Kol estereln tyawlggmét ampmen kol esterol d
kol esterol taklaré) veya b¢gyeéek késméné ki

Si yah pi g mganamanem kalsigum éilirubinattan ya da kalsiyum,
bakéeér ve b¢y ¢k ghkopkoteialerihna r @lau km¢gusridnu j u pol |
kompl eksl erden ol ukur . En s ék Siroz vV e
(Sleisenger ve Fordtran 1998).

Kahverengi pkgmenyumakbatbéarla rwebiankdnre

miktarlarda kolesterol ve proteinden wlw r |, sékl ékla infeksiyo
sistemdeki bakteri konjugheilirubinden gl ukr oni k as i dglukrohidad r o | i
enzi mini salgel drn lveubunda, ade@doppgge sa

ya] asitlerininal uabmugamned®BdBpokbone ( Skar
Tak| akesesiade,anaa da i ntrahepati k safra Kk:é
3.21.Kolestrolta k | ar &

Safra takl areéneén %8 00 i Kol eksdlea otl e rtoa Kk | t

yer alan ¢enegaafbal exenhadr é, l esi tin, K
benzer.i ortamlarda erimezken safradaki e
ve lesitinileola i | i kki |l erine bajl édér (kekil 3.3
N
%Q\/ \\{:b
.
,,-,S}b@,/ \\v”o 3'(
g/ %
-

y
S/ \ &
, X
N
S L M|Qeller20n . C %
1 T T T ]
100 60 40 20 0
% Safra Tuzu
k e k3i3l Safraday er al an ¢ - ana bil ek @dmirand ar anl :

1968)

Mi -el |l er Zon, kol estrol ¢n t amamen er
bel ¢mde safra, kol estrol il e s¢persat ¢r e
hidrofobu - | ara sahi ptir. Biyolojik deterjanl
késmé hidrofob mi-eller oluktururl ar Kk
l esitindir. Lesitin, safra tuzl arénén



MATERYAL VE METOT Di |l ek
by¢me ni daha f akzelnaa skéonl ée sstaejrl oalry.
karékéme mi-eller kolesterol ¢n
safrada esas ol arak mi kst mi -el | &krgl ( Kol
(Kol esterol + Lesitin) halinde
vezi k¢l er formdader . Kol ester ol
kapasitelerinin artteérél maséna
ol ukumu i -in s¢perbhekirle 3ad4ra varl

70X N

Supersaturasyon ;"’ Hipomotilite \

| | I I

\ , “ristaller \ /> Kolesterol tas|

N // /

Nikleasyon I

k e KBi4.Kolestrolt a k &

3.22.Pigmentta k | ar &

S

y ah

[ i nd
opak)
n tack

o —
_=
cC o ®
Q=
9-"<Q.“'

Kahverengi pi gm

pi
e

ol ukumuyl a sonu-1anan
gment taKIaré, fazl a
dolaye tipik ol arak
O&emmlkapldaréeda 2par |l ak,

ardeér .

me nt

t akl

arak ,

ol uku830amm 5Hapénda yumukak, kKeki

Bakteri |l eE. col)betz glukuronitae enzimi ile safradaki konjuge
bilirubninonkonjuge hale -evirirkalrsi Buwmlda siar
kal si yum bilirubinat halinde
gli koproteini, h¢cre artekl areé ve
323.Safra kesesi taklaré ve sajl ék

Safr a kesesi karacijerin al t
safranén toplandéejé sindirim si

KABAK¢C

tB® yl ece
eriyebi |l m

takénmakt
sekresy
v & 0K o It easktE

ol ayl

katr an

I snd ferkas | ol

-%kel ti

kés ménd
s tkesesi



MATERYAL VE METOT Dil ek KABAKC¢

kasél arak depo(sauweéejkolsadtrraols,eveasjenasi t | er
baj ér saja bokaltér. Yajl aréen ve yaAydhae er
- .

zamanda bajérsakta zararl e bakterileri yi

Safra séveéeseéendaki bil ekenlerin yojunl
takl arénéen ol mxktmaudcdéar .yoTakl arén tedavi €
tedavi , | aparoskopi k amel i yat ya da a-
kull anél abil mektedir. Yakl & hastal arda a
ameliyat déekBi y?ntemmesi neg-al ékéel makt ad:«

Safra kesesi vazge-il mez bir organ
al éndejenda, karacijer taraféndan ¢retil
baj érsaj dAnonimelt i | ebi | ir

Litotripsi, t a kK Il arsenm ék énl ar gLux vd L98&)naeskoanni i kk dya°l ngtae
ve il e par-al ar Litoyipsiehernhasaga uygtlanabsirnbir anetot .
dejildir ve bu y°ntem uygulandéktan sonr ;

Litolitik tedavi, cerrahim¢ dahal eni n m¢ mkg¢n talkmand égréi td

y°ntefi «kiekki | de yapél éer: or al yoll a safrz:
takén eritil mesi ya da perk¢gtan transhep
b¢egtil | et hteark € n er i t (Néoptadesnous wdel36)Bun dedadii r

y°nteminde taklarén tekrarl ama ol asél éj €
l'itolitik tedavinin etkisini arttermakt a:

Laparoskopik ameliyat, k ar én duvarénai hapééansokali &
benzer.i matervyaller Il e yapél maktadér .

bajl ant él ardan ayreéelar ak t a mMmadnmee n u y- géukl aar nt n
m¢emkegn dejil dir.

Bitkiler, hast al ékl arén tedavilsainnéd emnaeks kaid €+ aj |IBa

es ki bilgiler ¢in, Mésér ve Yunan tarih
yapmék ol dukl aré -aléeéxkmada ¢l kemi zdeki e
arakt er méck Inagridnéarr., Iksaéhndge®rihem eort uo,t u()a lgti b i b
kesesi sorunlaréna karké kull anél déjéneé |
Tedavi y°ntem yanénda beslenmeye ©°%°zen ¢
gedal ar , bazeée Kkuruyemik te¢grleri i kd @tnhmg K
gedal arén kontrols¢gz teoketi mi safra kes:¢

sebebiyet vermektedir.

3.3. Laboratuva r ¢al ékmal ar é

33l.Safra kesesi také °rneklerinin temini
¢tal ékmaya 6kaletua forlaant aké °r femmuz,201&E ki m
tarihl eri araseéenda Akdeni z i niversites

10



MATERYAL VE METOT Dil ek KABAKC¢

laboratuvae n d a n , prosed¢r e vV e hast a hakl ar én
ayréeldéektan sonra formaldehkittit rséveéseée i - el
3.32.Safrak esesi taklarénén fiziksel ©°zellikl

Prosed¢r ve hasta haklaréna uygun nit
bilgilerini kapsayan tal ol ar € ol ukt u)r.ul Avkuckd ruirz ( |kreikv d r
M¢ hendi s | ilaporatuMa®n dcan¢gy é kanar ak dezenfekte
fotojraflareée -ekil mik, renk, go°r¢éng¢m, S
b¢yeéekl ¢k gi bi fizi ksell anzdeélrléilkniéekr i° rbneel kilre
grupl ama yapeéel arerki ydlIneaer aky nek3li)earbrhiokytai rv ( ¢

kelB5.¥r nekilnecrelnemeye hazérl|l anmaseé

11



MATERYAL VE METOT Di |l ek

KABAK¢C

¢i ze8&lLg7e numar al @ numunenin i ki farkleée y¢z

ZEY

Y

1.

ZEY

Y

2.

12



MATERYAL VE METOT Dil ek KABAKC¢

333.Safra kesesi taklarénén mineralojik °z
¥rnekl er i mi neraloji k °zelXRDkTretreml er

kull anél mékteéer .

3331.SEM (Taramal & el ektron mikroskobu)
Tungsten, Lant an hekzaborit kat ottan

ortaya -ékan el ektronl ar én kull anémé i n

sonucu olukan etkil ekmel erSEkEawd | year agrelnaend é lo

elektron enerjisi208 00 eV dan 100 keV a kadar deji Kk
elektromanyetik mercekte(condenser lense) toplanan, objektif mercekle odaklanan

el ektron demeti, yine el eknelomgpyeyi hdes
i Kl emi ni (scanning) ger-eklexktirir. Bir
ol ukumu t emel ol ar ak; el ektron demetinin
etkilekmelerin (elastik, ebastickndbhmaytana:
sinyallerin toplanmasé vAronimbhZ el enmesi pr

Bunl ardan il ki, gelen elektron demet i
yapmék ol duju elastik ol mayan -arpékma s
el ektronl ar a enerjilerini transfer eder
el ektronl ar °rnek y¢zeyinin yaklakek 10
bunl arén tipik enerji|e i en fazl atgp eV
yardémeyl a topl anép, 9 ejin t ar ama S i
ger¢nteéegse el de edilir.,

El ektron demet i il e i ncel enen °rnek
etkil ekmede ortaya -ékan difjer birdeel ek
veril en yakl akeéek 1800 a-€é& yapacak bi-ir
Kncelenen °rnejin kompozisyonu hakkénda |

Gelen elektron demetinin, incel enen °©°
etkilekme ise (yaklilamrekndaP0 kar aletr e mil 3 tk
durumdur Buna g°re °rneje -arpan el ektr
el ektron kopmaséna neden ol unca, enerji
el ektron bu seviyeyeangae-kirr v @reéemre kgny
karateristik XBuékXn@k eandeé TwveesneidlridralkG  nbm r
dedekt©°rl e algeélanér, ortaya -ékan sinya
daha sonra da SEM si stSomiun- tha |ogritsaayyaa r-éénkaa
SEM6de incelenen malzemenin el ement bakeé
tespit edil mesine yardémcé ol ur .

13



MATERYAL VE METOT Dil ek KABAKC¢

Knce kesit yapélmaya m¢gsait nitelikte
°rnekte ki noktadan Il ncel emesi yapeéel ma
i ni ver si t e daborattWV&ShW@EBg° nder i | mi) K3EMranalizi¢i z e |
ger¢nt ¢l er idetvasBbé sEukmear i | mi kt i r ) .
3332X-l kéné di fr apelgropsion ( XRD) s

X-ekéenée denilen wultraviyole éxkxéndan deze
ékénéendan daha zayef enerjildi éekeéen kul l e
aletler leyapél an bu karakterizasyonda numune
ol uktujunu belirler tal ékmaékpadmeénsgbdndel
keréel ma ve daj‘élma we rsi°lyéd reinreibn It opl Knmasg
€ Kref naérkkldettevea - € Ikaérrded ma s @mré ekdjelrayaork hassas
késa s¢rede (Amohim8lebi | mektedir

XRDO yi kul |l anékl & yapan ©°zellif7ji kr
toplayabi |l mesi ve9 ggdetni 9 ror keale dediniereks XMRDIr e
anal i zi i -1 n Erci jYaeratyvationar g ne € r 36K s GE B

k e KBi6.¥ r n e ktbzédnaline getirimesi

14



MATERYAL VE METOT Dil ek KABAKC¢

Her bir °rnek i -in XRD €KEén g°nder
yapél méekteéer-i Saflabhatarntadeén bel i r tadesten €
edi |l mi ktir. 3Mede |l @° ¢t ikdestergiaiga bgyuruitemsil eden
ékénlar °rnek, czerine g°nderil mik ancak
nevberyittayine d i | mi Kkt i r
¢i ze8lL.§ge Numfar radtjEBD varisi
— Bil exkiii Birim H¢gcre Par an
: PDF Ksmi| Kapal & |Kristal Sistem Bravais
— | No ¥rg¢Z
® A b C Alfa | Beta | Gama
1 | 20- | Cholesterol CH460

1584 | (5-cholesten

3betaol)
2 | 72 | Newberyite | MgHPQOy(H,0); | Orthorhombid10.2150(¢10.68100 10.0140( 90.000 90.000 90.000 Primitive| 8

0023
3.34.Safrak esesi taklarénén kimyasal ©°zell ikl

¥rnekl eri hz &«lilmylalsearli ni n slaR tamalbiid ime g
kull anél mékter .

Kéeézeéel °tesi (I'R) absorbsiyon spektrosk
ékenl ar é mol ek¢l ¢n ti$0pur ml nigekoneakdeBtrl e r i
Matematiksel Four i er d°n¢Ke¢mg spektroskopisind
fonksiyonu ol arak al éneér. Her dal ga boy
yeksek -°9zeignerl ¢kt e (Bnprenk4) r Bl ayr® neledmwe id dei,
baj karakteainaksylatue yap@&@té, gaz veya -°z
yapéséndaki fonksiyonel grupl ar, i ki bi l
durumu, bajlanma yerleri ve yapénén arom
(Anonim 3)

Bir mol ek ¢l ¢n ki ma&kdalf &léasreak amkgyorl t an.
grupl ar én, infrared bantl arén hangi dal g
tabl ol ardan yararleaméltarak NDiirmyf{&s alel igee 13i

Ayréca karbonhi droasttf, ol ppptleve aminoas
belirleyicidir.

15



MATERYAL VE METOT Dil ek KABAKC¢

¢i zeBge Numanrmae jfEBIRa2 ¢t ml emel er i

ul

l GY2.001 / ndkidir.dlb Euclidean Search Hit List

157 KS8716 8716.SP 8% CHOLESTEROL + 284 CARBONATE APATITE

745 KSB715 8715.SP 86% CHOLESTEROL + 28% HYDROXYLAPATITE

744 KSO142 08142 SP CHOLESTEROL

719 K$6714 0714.SP 86% CHOLESTEROL + 28% HEWBERYITE

.715 KS$1256 1256.SP 66% CHOLESTEROL + 48% CARBONATE APATITE

712 KSO143 8143.SP CHOLESTEROL

.789 KS0020 8028.SP CHOLESTEROL=C27H460

.785 KS0718 8718.SP 86% CHOLESTEROL + 28% AWORPH. CALCIUM PHOSPHATE CARBONA
.7080 KS8712 8712.SP 80% CHOLESTEROL + 28% PROTEIN

.694 K$1254 1254.SP 60% CHOLESTEROL + 48% HEWBERYITE

211323

1650.40

3281.39
75

70

%T 65

60
1050.64

55 |
2929.26

50

45.0

4000.0 3600 3200 2800 2400 2000 1800 . 1600 1400 1200 1000 800 600
34Ant alya B°l gesi énin Jeolojik ¥zellikler
Beydajdrama&ésy®nu, B aotokton Kaya birgmleanr tem@si

etmekte ve Db°l geni n kuz darynlemoldrak izieeen Antalyama k t
Napl ar é il e bunl ar én czerinde yer stal an
BurdigaliyenL angi yen yakl é Kar puzs-ianyi y €0 r nyaaskyl cér
Formasyonu, -Rlsity deesn ny ayelné Gebi z Kire-t atk
Formasyonuv e Kur kunl u F o rtemeersyyaoknl ue i Alantrterfegi,aa T
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MATERYAL VE METOT Dil ek KABAKC¢

Bel kés Kongl omer as e, al ¢vyonl @orl ,ajy arhai-k um
Keklinde bulunur

Antalya b°l ges0 dare Pagrekmagbe i adar ol u
yé¢zeylenir Ol duk-a farkl é ortam kokul | &
késmé otokton, bir késmé i1 esi aivekkdaore k
bat eés é nda tdRteny, kazgyll @jr @ s WOn d a i Akseki @tokeomoayer
al ér B éoktohaniny ak € e Ok aya dd rRarMleasen, zveea i O
baze alanl arda seéj deni z ortaméenkan,- ° ki
alanl arda daha derin deniz ortaménda -°k
il e temsil edi | ir. Beydajdpbane e®@aokt damgD
LikyaNapl ar énénaynael ®k imonikbtAMeseks Coktonaumg a kK | € kay
birimler:i czeri fde y®st ygakl e kumt akeé, K i
czerinde de-Kreented sl e kyl aek |Jéu rlaieaserosen, Alamas é b u
-AksekiG okt onunda ki r e-t atemsil edile Anlangas-éAkseke | € Kk
O okt onunu g¢ney kdmdryéan d\a pD aaar pe§ evyed did eadamyi

Antalya b°lgesinde Langiyendde son al
bl ge Orta Miyosenob6de deniz istilgdeéna 1
kongl omer a, kumt aké, silttake gibi ker e
b°l ge kwzeedbjas é dojrultuda sékékmal ar a
bajl é ol ar ak b°l gedeki kaya biri mlkenir . k
Pliyos e n 6 B0 mi0®dt | ar éna kadar tekrar deniz i
kire-take, kil takeée, kumt akKaivgt br n &krabycad a
bl gesinde byg¢y¢ ke u-latput aa tnéonrl néegAdoavged).adro jge |l i K
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BULGULAR Dil ek KABAKCI

4. BULGULAR
41.Fi zi ksel ¥zellikler

edilen safra kesesi také °rnek
izl enmi Kt ir. G®z ¢, xemlidérsii z i tvieb
edir. Numunel er , orta sert ve
arasénda dejikim g°stermektedir
rnek sayéSeée- ielni fCarzredak |9eréil nlaidfleilt ztin k
Amdme viesel Mk ktir.

¢i z8lL.gezi ksel ¥zelliklerin Belirlenmes:i

NO[CKNSKY ¥ZELLKKIL RESKML ER

2 adet,
1 E siyah renkli, 2,3 .

2,5 ¢cm - )

- T —
E—
1 adet,
oval,beyaz 'i
renklI i,
= " —

cm, boyu 1,6 cm

2 ad e tkili
yuvarl ak
yumrulu,
kahvemsi
renkt e,
0,6-0,7 cm,
boyl-a7cn

18



BULGULAR Dil ek KABAKCI

42.Mi neral oji k ¥zelliklIler
421.XRD° z¢;ml emel er i

Yapélan incel emel erde Cat | awgi, tPes pdlt,
(kek) |l Bulelementlerin farkI|l & oriedilear da
mineraller; Nevberyit (MgHPQOy(H,O)s); Struvit (MgNH4POy(H,0)s); Aragonit
(Ca(CQ); Apatite grubu mineraller (GEPOy)s(F,CI,OH));  Vitlokit
(Cay(MgEg)(POy)sPO;0H); Kalsit (Ca(CQ); Al ¢ mi ny u nfAl,SiOs) ekknae
ol up, bilexiklerin isim ve kapaleée formg¢gl |

gurhan yalcin 64 numara 28.08.2015

Lin (Counts)
T A A A T e T R R R N R A N N A N

h l’ | Iiir ol i '?F‘wﬁﬂ’!:‘.’w“ {:M F";!)Ojl. t‘ﬂfcro i'itlo‘.’ ”Ja‘i“a—v'ﬂ" ﬂﬁiﬁ-!ﬁﬂ’.“ .

2-Theta - Scale
gurhan yalcin 64 numara 28.08.2015 - File: gurhan yalcin 64 numara 28.08.2015.raw - Type: 2Th/Th locked - Start: 5.000 ° - End: 90.000 ° - Step: 0.020 ° - Step time: 1. s - Temp.: 25 °C (Room) - Tim
Operations: Smooth 0.300 | Import
(5-cholesten-3beta-ol) - C27H460 - Y: 50.00 % - d x by: 1. - WL: 1.5406 -
e - MgHPO4(H20)3 - Y: 50.00 % - d x by: 1. - WL: 1.5406 - Orthorhombic - a 10.21500 - b 10.68100 - ¢ 10.01400 - alpha 90.000 - beta 90.000 - gamma 90.000 - Primitive - Pb
148-1221 (*) - Calcium Hydrogen Phosphate Urea - CAH16N804-Ca(H2P04)2/Ca(H2P04)2-4CO(NH2)2 - Y: 50.00 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 7.400 - b 21.532 - ¢ 5.658 - alpha 90.000

a
"
1]
N
S

kelkil.b4 Numamealjé ait miner al -%z¢ml emel er
64 numaralé °rnek dékénda ¢zerinde -
-%zemlem2l eée i VEKI | mi Kt ir

4.2.1.1 Fosforit mineralleri

% 20" ni n Osizketrii vna ee dPe n sedi manter orte
dokudaki fosfat mineralleridir. Yapésénd
ol duj u hal de en sék rbaisrt K aa-ntaénr . mi Biverrlad rl :e
mineral er , monetit, v i, krandakKiti tnilisit \avellitk mdnetit, var
taranakit, strengt d ¢ r z €1)ge 4. 2
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BULGULAR

Dil ek KABAKCI

¢i zed2edimanteor t aml arda ol uk gnyafl c21ip rvidt mi n ¢
Mineral Ad é For m¢gl ¢
Nevberyit MgH(PQy).(H203)
Brukit HCaPQ.2H,0O
Monetit HCaPQ
Vitlokit Ca(Py):
Krandallit CaAl3(POy)2(OH).H0O
Vavellit A|3(OH)3(PO4)25H20
Taranakit K2Alg(PO4)(OH),.18H,0
Milisit (Na,K)CaAk(POy)4(OH)e.3H,0O
Varisit AIPO,.2H,0O
Strengit FePQ.2H,0O
Vitlokit

Ca(MgFe(PO)sPOsOHTf or m¢ |l ¢ 11 e kar anineradiganade e d i
beyaz, a-eék pembebeyazekr enkrlerde gPEzmeni
ol ukurl ar .

Nevberyit

MgH(PQy).(H,03) f or m¢gl ¢ne sahi p, saré ve kah
ortorombi kdi prami dal kriabakamapedapgek ém
bulunurlar
4.2.1.2 Apatit grubu mineraller

Kzomor f bir ser.i tekkil eder lapatit v e
(Ca(POy)3F), klor apatit (Ca(POy)3CI), hidroksilapatit (Ca(POy)30H), karbonat apatit
gibiisimlerleanél ér | ar .

Ca [(F,ClI,OH)(PQ)3] form¢gl ¢ne sahi p, i nce kesi't
izlenen grimsi mavi, kahverengi, turuncu renklerde, prizmiatik n e ms i kristal
sertlijizayefdi l®xng-3ni3 apkEahegj gadgadn ol ar a
mineralidir. Dik ve kemijin yapésénda r a:

20
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BULGULAR Dil ek KABAKCI

4.2.1.3.Struvit

Struvit mi ner al i , s ar &€ ms éeyar eeplkderdek artorongbik e n g i
sistemde veya tabakall@&r déamilkrai sbahzeei )
Mg(NH4)(POy) 6H,06 d u r . Kol ay par-alanabil en, t
struvitten i1 baret ol abil ecej i vgyakarbonktal s i
gi bi di jer bil exki kl eranfdeek sii-yeorni rtlaekrl.arjér i
edilen struvit minerali safra kesesi tackl

4.2.1.4 Aragonit

Beyaz, sarémseée beyaz, gr i msliar ayke kk dr, K €
-ékan ani a@o @il & ni n 30ft cérr mbik) kris@laf@@u ve 2,38,0
gricnt © g ¢ | ajérl ejeyl aepolaiymaér feu . ol2atn nkuanag |
analizinde tespit edilmixktir.
4.2.1.5 Kalsit

Kar bonatn er skdymal arén ana bil ekeni di
gricn?o t ¢ a f ®l dujundlaa beywkzsi yag®zI|l eminannir .
minerall erimlsakéndcafgal amkd arénén da bi

4216A1 ¢mi nyum Sil i kat

Aluminyum silika t g
S

b u ol ar ak i fadeSiealt énr .
Andaluzt, silimanitv e  d i n

ru
t e mi ner al polimorfl areée o
4.2.2.SEM analizleri

SEM g°°r¢nt ¢sé al énan 16 adet °rnekt ¢

g°stermektedir. 12 numar al Nevbétyit mee HruvitX R D
minerali bulgusuav er mi Kt i r . 51 iyunon hlaubiaatié- e°rrmmeekkt elda |
pi gment také ol arak tespit edi | mi ktir.

verisine ulSekélamadmaeekéerin SEM g°rznt ¢l
36de verilmiktir.
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BULGULAR Dil ek KABAKCI

W.

A: Kolesteroli Kalsiyum KarbonatB: KolesterolC: Kolesterol- Karbonat apatit Kalsiyum fosfat karbonab:Kalsiyum
bilirubinat- Kolesterol Protein

ke dRISEMGr ¢nhigheyoruml anmasé
43.Ki myasal ¥zellikler
Ki myasal i -eriklerini-nR teasalitziedkulmk

¥r nekl er i nkolesterg karbanatnagatit hidroksilapatit, struvit, nevberyit
protein, amorf kalsiyum fosfat karbonatwitlokit, t e k st i | a npoanry-uays €¢ r a

kalsiyum bilrubinat, aragonjtal ¢ mi nyum si |l i kat , kaldyamm y u m
palmitat palmitik asit, @ r umen, bi | i r3bmumar aleairvendemd n r
¢izelge 4.36de verilmicktir.

Bazé °rnekl erin kpalmitik aasitavie Rklfiyurh pakitami n d e
(Calsiyum+PalmiticAc i d) , en yaygén bitkisel ve ha
t K

ol dujundan safra aklarenda yapélan anal i
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BULGULAR Dil ek KABAKCI

¢i z elB.B8U ma numbneye aiET-IRver i |l eri ve parmak i zi

! GY3.002 / ndkidir.dlb Euclidean Search Hit List

719 K30142 0142 .5P CHOLESTEROL

-786 K58718 B8710.SP 88% CHOLESTEROL + 28% STRUVITE

-783 KS0716 8716.SP 88% CHOLESTEROL + 28% CARBONATE APATITE

684 K30143 8143.5P CHOLESTEROL

-681 K30028 0020.5P CHOLESTEROL=C27H460

677 KS08714 B714.SP 88% CHOLESTEROL + 28% MEWBERYITE

669 KS8712 0712.SP 88% CHOLESTEROL + 28% PROTEIN

.661 KS8715 B8715.5P 88% CHOLESTEROL + 28% HYDROXYLAPATITE

.650 KS@718 0718.SF 86% CHOLESTEROL + 28% AMORPH. CALCIUM PHOSPHATE CARBONATE
.648 KSO785 B785.SP 88% CHOLESTEROL + 2@% WHITLOCKITE

+

o+ o+

83.0

80

75

3267.86

70

65

%T 60

55

50

o Par mak
45
40.0
4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400.0
cm-1
Bu ki myasal i -eriklerin farkl e or anl

mineraller Nevberyit (MgHPQOy(H,0)s); Struvit (MgNH4POy(H,0)e); Aragonit
(Ca(CQ); Apatit grubu mineraller (CHPOy)3(F,CI,OH)); Witlokit
(Ca(MgFe)(POy)sPO;OH); Kalsit (Ca(CQ) ; minyupn Silikat (AlSiOs) k e k1 i nde

ol up, bilexiklerin isimiveekadalni&tfiar.m¢l |
FT1 R spektrumlarénalvedloeiidaepérfandali
parmak izib © | g e akitemsilledilmektedir Bu b°l ge mol ek¢l ¢n
g°sterdijinden karkeél aktérma yapeél acaj én
b°l gesi baz al éneér .
XRD °rnekl erinin t almmarm®&maé n beégremite | S

(MgHPQOy(H20)3) bulunduranlar 5&det, StruvifMgNH 4POy(H20)) bulunduanlar 3

adet, Aragonit(Ca(CQ)) bulunduran 1 adet{ al si yum hi dr alliddn f o0 s
gO4. CHLIPQy),/ CaH2POy)2 4CO(NH ,)2) bulunduranlar 9 adeKolestrol dibromid
(Co7HasBroo) bulundurark adet ol arak hesapl anméxkt eér.
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BULGULAR Dil ek KABAKCI

- - A

FT-IR spektruml ar é karkéel akt ér él dej énda
i +ejJindeki bi | alsiyunbbilirabjnatp o lod ¢ & & wlea kpi g men
ger i kal an ©°r kotektdrod raikre tod Mdaipmandarespit edi l

Yapél an XRDe agn®arle ezl hesbargte struvit ve aragonit
minerall erinin var| éj e i ZIlRe n mP g & imt e meAnre
kolestero] karbonatapatit, hdroksil apatit, struvit,nevberyit protein, amorf klsiyum
fosfat karbonat,vitlokit, t e k s tai sl & , p aar mo, kajsiyum bifirubaat, aragonit
al ¢ mi ny u rbaryam &etak Rldt, kalsiyum palmitat palmitik asit, grumen,
bilirubin de tespit edi |l erek daha fazl e
yapél acak ki myasra@dnddrmRaHTy Znt-earliénkmal Rul | &
verimlidir.
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TARTI kK MA Dil ek KABAKC¢I

5. TARTI k MA

FT-1l R ve XRD verileri karkel akt ér-IRI dej e
analizinin kimyasaP zel | i kl erin tespitinde daha ver
meé¢ mkendegr .

Safra taklarénén i-erijinde tespit ed
kaynakl arén tespit eydé K enra s me K d rei zvngacl uat rt eank
m¢ mk ¢ n teélrac ak

Yapél acak -al exmal ar da, ki kilerin be

parametreler de dejerlendirmelere ekl enn
yorum yapél masé m¢mke¢gn ol acakter.

Besl enme al eékxkanl ekl arénan | off il kumge
engel |l enmesini sajlayan C, D, E vitaminl
su te¢gketil melidir. Doymuk yaj orane yg¢k
y°n¢gnden zengin besinlerde késeétl amaya (¢gi

Hayat. nemntakegygah®°IlsgesiA gi bi, ge-ir
yapéséna sahip b°lgelerde hareketidaesna
takémaktader K- me suyu kaynakI| ar @&nén
yapél mal edeéer End¢sder kpyell amaedmahasdd aveéns
denetimlerin arttéréelmasé sajlanmal édeéer
zirai il a-1ar én yojun kull anéménén, S
mi Kkroorgani zmanén yapémégéhas¥anhéelvemabasbal
(Anonim 5) Tarém al anénda, en eski organi k t
tar ém Kel tegrégnegn yaygeml akknals @jt iesnaijnl a 8 @]

: n su ve besin kaynakl ar én

devaml él ejé i-i
ge-iril melidir.
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KAYNAKLAR Dil ek KABAKCI

6. SONUEC

¥rnek!l|l eemin edil dg?Pe 2amade abal aphdur
aylaré i1l e birlkikkitCyendfer@phkesesipi tawrdai l
haval arén sojumasé il e besl|kenknteyaedtlectrik ad @ ]
ortaya koymaktadeéer .

2501 er keekn, hdasdGeal lkadian t e mi mnekerhin,| mi K
5906 uNewaryitt 306¢nde Str uyvi tl &oléstrelmidremidA r 9aéguomd at
Kal si yum hi dreggint fediflami gtrier .

¥rneklerin % 6406¢ kaden, %3606sée erkek

34 adet ©°rnek kol est rkolésterbltaxieé, 32 adlett
pigment takeée olarak tespit edilmiktir.

FT-1l R spektrumlaréna bakeéel déejéndan par |

°rnekl er de, di J er saf r &alstylankb@irubthat pretdinive r i nd
bilirubin i-ermektedir. Bul gul ar sonucu
edi |l mi ktir.

24 numaraleée °rneakdieadi jfearr kt ém ofCeGOp k| e a
ol arak tespit edi |l mi ktir. Blui tteirmt ¢r dekla
i -eren safra késé¢simse b kbual ruennmalmakmegmbr al
°rnek i - er i kalsisutheikrubinagd;okl saeyké s éy |l a sil yah upi
tespit edil mi ktkalsiyum lifubimafprotaim ve bilgubifierek odakak
kolesteroli - er i Jinden dol ayé kahverengi pi gmen
yolu iltihabé risk fakt°rg¢, takeémaktadeéer .

¥neml i bir tsgmrias!| aHkolkrasteroly €l u rngatasterol

(5-cholester3betaol), kolesteroldibromids af r a t akl ar énén ana bi
¥rneklerin %956i kolestrol, %50i pi gme

En fazla sayéda safra kesesi «ktéak°r ne43i
(4,4 cm) kadéen hastalardan temin edil mi ki

9, 12, 43 numaral é& ©°rnekl er iNevbeliRD an ¢

minerali ile birlikte Struvitmi ner al i bulunduju izlenmi«kti

Bu -al ékpgayal gaijdleé kat(ska kctParmganidee ( kad én)
(sarékeén), Forty (40 bingydernpgandiyel) a stFaerdli d ek
ol gusunu destekl emi ktir.
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KAYNAKLAR Dil ek KABAKCI

7. KAYNAKLAR
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KAYNAKLAR Dil ek KABAKCI
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8. EKLER

EkK1FT-I R Anali z Sonu-1ar é

P CHOLESTEROL )
©716.SP 80% CHOLESTEROL + 20% CARBONATE APATITE
0716.SP 86% CHOLESTEROL + 20% STRUUITE
©8715.SP 86% CHOLESTEROL + 28% HYDROXYLAPATITE
0714 .SP 80% CHOLESTEROL + 20% NEWBERYITE
0143 .SP CHOLESTEROL
©626.SP CHOLESTEROL=C27H460
1256 .SP 60% CHOLESTEROL + 40% CARBONATE APATITE
©8712.SP 80% CHOLESTEROL + 28% PROTEIN
KS8718 ©0718.SP 80% CHOLESTEROL + 20% AMORPH. CALCIUM PHOSPHATE CARBONATE

2800 2400 2000 1800 1600 1400

/ ndkidir.dlb _Euclidean Search Hi

©8.757 KS0716 ©0716.SP 80% CHOLESTEROL + 20% CARBONATE APATITE
08.745 KS0715 ©715.SP 80% CHOLESTEROL + 20% HYDROXYLAPATITE
©.744 KSO142 0142.SP CHOLESTEROL

©8.719 KSO714 0714.SP 80% CHOLESTEROL + 20% NEWBERYITE

08.715 KS1256 1256.SP 60% CHOLESTEROL + 40% CARBONATE APATITE
©0.712 KSO143 0143.SP CHOLESTEROL

©8.709 KS0028 0020.SP CHOLESTEROL=C27H460

0.705 KS0718 0718.SP 80% CHOLESTEROL + 20% AMORPH. CALCIUM PHOSPHATE CARBONATE
0.700 KSO0712 0712.SP 80% CHOLESTEROL + 20% PROTEIN

0.694 KS1254 1254.SP 60% CHOLESTEROL + 40% NEWBERYITE
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EK10i

n

devameé

KS0142

0142 .SP CHOLESTEROL

KsSe710
KS©8716
KSe143
KSe0208
KS0714
KS®8712
KS@8715
KS©718
KS 98705

8710.SP 80% CHOLESTEROL + 20%
0716 .SP 80% CHOLESTEROL + 20%

0143 .SP CHOLESTEROL
0020.SP CHOLESTEROL=C27H460

8714.SP 80%
0712.SP 80% CHOLESTEROL +
8715.SP 80% CHOLESTEROL + 20% HYDROXYLAPATITE
0718.SP 80% CHOLESTEROL +
0705 .SP 80% CHOLESTEROL +

STRUVITE
CARBONATE APATITE

CHOLESTEROL + 20% NEWBERYITE
20% PROTEIN

20% AMORPH. CALCIUM PHOSPHATE CARBONATE
20% WHITLOCKITE

8.757

KS98715

8715 .SP

80% CHOLESTEROL + 20%

HYDROXYLAPATITE

8.754
8.739
8.721
8.711
8.710
8.701
0.691
0.689
0.687

KS8716
KS1256
KS9142
KSe718
KSe714
KS1254
KS9143
KSe020
KS8712

08716 .SP
1256 .SP
0142 .SP
8718 .SP
8714 _SP
1254 _SP
8143 .SP
08020.SP
08712 _SP

80% CHOLESTEROL + 20%
60% CHOLESTEROL + 40%
CHOLESTEROL

80% CHOLESTEROL + 20%
80% CHOLESTEROL + 20%
60% CHOLESTEROL + 40%
CHOLESTEROL
CHOLESTEROL=C27H460
80% CHOLESTEROL + 20%

CARBONATE APATITE
CARBONATE APATITE

AMORPH. CALCIUM PHOSPHATE CARBONATH
NEWBERYITE
NEWBERYITE

PROTEIN
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EkK16 i n

dev

KS9142
KS 8715
KS9143
KS8714
KsSe020
Ksez10
KS1256
KS9712
KS9718

8142 _SP
8715 .SP
0143 .SP
8714 _SP
0020.SP
08710.SP
1256 .SP
8712 .sSpP
8718 .SP

80% CHOLESTEROL =+
CHOLESTEROL

80% CHOLESTEROL + 20%
CHOLESTEROL

80% CHOLESTEROL + 20%
CHOLESTEROL=C27H460
80% CHOLESTEROL + 2
66% CHOLESTEROL +
80% CHOLESTEROL +
86% CHOLESTEROL +

20%
20%

"CARBONATE APATITE.

HYDROXYLAPATITE

NEWBERYITE

STRUVITE
CARBONATE APATITE
PROTEIN

AMORPH. CALCIUM PHOSPHATE CARBONATE

No 6

82.1

80

240 200 180X

GY6.sp / ndk
KS8142 98142 _.SP CHOLESTEROL
0.731 KSO716 0716.SP 80% CHOLESTEROL + 20% CARBONATE APATITE
0.707 KSO143 0143 .SP CHOLESTEROL
0.704 KS0020 06020.SP CHOLESTEROL=C27H460
0.7081 KS0715 ©715.SP 80% CHOLESTEROL + 206% HYDROXYLAPATITE
0.760 KSO714 ©714.SP 80% CHOLESTEROL + 20% NEWBERYITE
0.696 KSO710 ©0710.SP 80% CHOLESTEROL + 26% STRUVITE
0.691 KS0712 ©8712.SP 80% CHOLESTEROL + 26% PROTEIN
0.675 KSO718 ©6718.SP 86% CHOLESTEROL + 26% AMORPH. CALCIUM PHOSPHATE CARBONATE
0.671 KS1256 1256 .SP 60% CHOLESTEROL + 40% CARBONATE APATITE
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Ek16i n devameé

60

No 7

w

w
&

4000.0 3000 2000 1500 1000 500 400.0

Euclidean Search Hit
0.567 KSO87108 86710.SP 80% CHOLESTEROL + 20% STRUUITE
8.535 KSO9142 9142 _SP CHOLESTEROL
8.523 KS1250 1250.SP 60% CHOLESTEROL + 40% STRUUITE
0.516 KS98176 0176 .SP CELLULOSE BASED — LINEN LIGATURE
8.503 KSO9143 ©O143_.SP CHOLESTEROL
8.500 KS0020 0020.SP CHOLESTEROL=C27H460
0.484 KSO712 0712 _.SP 80% CHOLESTEROL + 208% PROTEIN
0.479 KSO719 ©719.SP 80% CHOLESTEROL + 26% AMMONIUM URATE
B.469 KSO716 8716 .SP 80% CHOLESTEROL + 20% CARBONATE APATITE
0.466 KSO714 0714 _SP 80% CHOLESTEROL + 20% NEWBERYITE

3800 3200 2800 2400 2000 1800

! GY8.SP ;"‘ndkidir.dlb Euclidean Search Hit List s =
8.792 KSO8715 B715.SP _80% CHOLESTEROL + 206% HYDROXYLAPATITE
0.769 KSO716 0716.SP 80% CHOLESTEROL + 206% CARBONATE APATITE
8.763 KS1256 1256.SP 606% CHOLESTEROL + 46% CARBONATE APATITE
0.729 KSO718 0718.SP 80% CHOLESTEROL + 20% AMORPH. CALCIUM PHOSPHATE CARBONATE
+
+

8.722 KS1254 1254.SP 66% CHOLESTEROL 40% NEWBERYITE

0.720 KSO714 0714.SP 80% CHOLESTEROL 20% NEWBERYITE

0.718 KSO142 0142 _SP CHOLESTEROL

0.694 KS1236 1236.SP 606% CARBONATE APATITE + 40% CHOLESTEROL
0.692 KSO143 0143 .SP CHOLESTEROL

0.690 KSO8705 0705.SP 80% CHOLESTEROL + 26% WHITLOCKITE
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EK10i

n devamé

No 9

2800

2400 200

0.729 KSO142 0142 .SP

CHOLESTEROL

8.726
8.709
0.697
0.694
0.694
0.692
0.682
8.681
0.674

KS8716
KS8718
KS8715
KS8143
KS8714
KS8e28
KS8712
KS1256
KS8718

8716 .SP
8710.SP
8715.SP
8143.SP
8714.SP
0020.SP
0712.SP
1256 .SP
8718.SP

80% CHOLESTEROL + 20%
80% CHOLESTEROL + 20%
80% CHOLESTEROL + 20%
CHOLESTEROL

80% CHOLESTEROL + 20%
CHOLESTEROL=C27H460
80% CHOLESTEROL + 20%
60% CHOLESTEROL + 408%
80% CHOLESTEROL + 20%

CARBONATE APATITE
STRUVITE
HYDROXYLAPATITE

NEWBERYITE
PROTEIN

CARBONATE APATITE
AMORPH. CALCIUM PHOSPHATE CARBONATE

1000

34

8.777 KSB715 0715.SP _80% CHOLESTEROL + 20% HYDROXYLAPATITE

0.754 KSB716 0716.SP 80% CHOLESTEROL + 20% CARBONATE APATITE

0.750 KS1256 1256.SP 60% CHOLESTEROL + 40% CARBONATE APATITE

6.716 KS0718 0718.SP 80% CHOLESTEROL + 20% AMORPH. CALCIUM PHOSPHATE CARBONATE
8.712 KS1254 1254.SP 60% CHOLESTEROL + 40% NEWBERYITE

0.707 KSO714 0714.SP 80% CHOLESTEROL + 20% NEWBERVITE

0.704 KSO142 0142_.SP CHOLESTEROL

0.682 KS1236 1236.SP 60% CARBONATE APATITE + 40% CHOLESTEROL

0.678 KSO143 0143 .SP CHOLESTEROL

8.677 KS0705 0765.SP 80% CHOLESTEROL + 206% WHITLOCKITE




Ek16i n devameé

P——
No 11 -
2800 2400 1400 1200 800 40

0.781 KS0716 0716 .SP_80% CHOLESTEROL + 20% CARBONATE APATITE
0.780 KSO715 O715.SP 80% CHOLESTEROL + 20% HYDROXYLAPATITE
0.756 KS1256 1256.SP 60% CHOLESTEROL + 40% CARBONATE APATITE
0.751 KSO0142 0142_.SP CHOLESTEROL
0.737 KSO714 ©6714.SP 80% CHOLESTEROL + 206% NEWBERYITE
0.735 KSO718 0718.SP 80% CHOLESTEROL + 206% AMORPH. CALCIUM PHOSPHATE CARBONATE
0.726 KS1254 1254.SP 60% CHOLESTEROL + 40% NEWBERYITE
0.721 KSO143 0143 .SP CHOLESTEROL
0.717 KS0020 0020.SP CHOLESTEROL=C27H460
0.709 KS0712 08712_.SP 80% CHOLESTEROL + 20% PROTEIN

N —

No 12

2000

KS0716 0716.SP_80% CHOLESTEROL + CARBONATE APATITE
KSB8142 ©0142.SP CHOLESTEROL

KS0715 0715.SP 80% CHOLESTEROL + HYDROXYLAPATITE
KS8718 8716.SP 80% CHOLESTEROL + STRUVITE
.
+

KS1256 1256.SP 60% CHOLESTEROL CARBONATE APATITE
KS08714 0714.SP 80% CHOLESTEROL
KSB8143 0143.SP CHOLESTEROL

KS0020 0020.SP CHOLESTEROL=C27H460
KS8712 ©8712.SP 86% CHOLESTEROL + 206% PROTEIN

KS98718 ©8718.SP 80% CHOLESTEROL + 20% AMORPH. CALCIUM PHOSPHATE CARBONATE

NEWBERYITE
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n

dev

No 13

2000

KSO715

Ib Euclidean Search Hi

CHOLES

L

HYDROXY TITE

KS1256
KS©9716
KS125%4
KS9718
KSO8714
KS1236
KS1255
KSo142
KS 87 85

1256 .SP
0716 .SP
1254 .SP
8718.SP
0714.SP
1236 .SP
1255.SP
0142 .SpP
8705 .SP

*
CHOLESTEROL +
CHOLESTEROL +
CHOLESTEROL +
CHOLESTEROL +
CHOLESTEROL + 2
CARBONATE APATITE
CHOLESTEROL + 46%
CHOLESTEROL
80% CHOLESTEROL + 20%

CARBONATE APATITE

CARBONATE APATITE

NEWBERYITE

AMORPH. CALCIUM PHOSPHATE CARBONATE
NEWBERYITE

+ 40% CHOLESTEROL

HYDROXYLAPATITE

WHITLOCKITE

No 14

KS9142

08142 _SP

CHOLESTEROL

KS9716
KS9143
KS8715
KSeo2e
KS8714
KS8712
KS9718
KS8705
KSe710

08716 .SP
0143 .SP
8715 .SP
8020.SP
8714 .SP
08712 .sSpP
8718 .SP
08705 .SP
08710.SP

80% CHOLESTEROL + 20%
CHOLESTEROL

80% CHOLESTEROL + 20%
CHOLESTEROL=C27H460
CHOLESTEROL +
CHOLESTEROL +
CHOLESTEROL +
CHOLESTEROL +
CHOLESTEROL +

CARBONATE APATITE
HYDROXYLAPATITE

NEWBERYITE

PROTEIN

AMORPH. CALCIUM PHOSPHATE CARBONATE
WHITLOCKITE

STRUUITE
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No 15

No 16

n

devameé

3600 2800 2400 2000 1600 1400 1000 800 4000
0.828 KSB8715 ©8715.SP _80% CHOLESTEROL + 20% HYDROXYLAPATITE
0.785 KSB8716 ©716.SP 806% CHOLESTEROL + 20% CARBONATE APATITE
0.782 KS1256 1256.SP 606% CHOLESTEROL + 40% CARBONATE APATITE
0.751 KS0718 0718.SP 80% CHOLESTEROL + 20% AMORPH. CALCIUM PHOSPHATE CARBONATE
0.739 KS1254 1254_.SP 66% CHOLESTEROL + 40% NEWBERYITE
0.734 KSO714 ©714.SP 806% CHOLESTEROL + 206% NEWBERYITE
0.729 KS1255 1255.SP 60% CHOLESTEROL + 40% HYDROXYLAPATITE
0.727 KSO142 0142 _SP CHOLESTEROL
0.723 KS1236 1236.SP 606% CARBONATE APATITE + 40% CHOLESTEROL
0.708 KSO8705 0705.SP 80% CHOLESTEROL + 20% WHITLOCKITE

2400

1200 1000 800 600

KS8715

CHOLESTEROL

HYDROXYLAPATITE

08.736
08.716
08.714
8.707
8.705
8.701
0.688
08.686
08.670

KS©8716
KS1254
KS9718
KS1256
KS08714
KS8142
KSe712
KS1252
KS 8705

0716 .SP
1254 _SpP
08718 .SP
1256 .SP
0714 .SpP
0142 .SpP
08712.spP
1252.SpP
87085 .SP

+
CHOLESTEROL + 20%
CHOLESTEROL + 40%
CHOLESTEROL + 20%
CHOLESTEROL + 40%

0% CHOLESTEROL + 26%

CHOLESTEROL

80% CHOLESTEROL + 20%

60% CHOLESTEROL + 40%

80% CHOLESTEROL + 20%

CARBONATE APATITE

NEWBERYITE

AMORPH. CALCIUM PHOSPHATE CARBONATE
CARBONATE APATITE

NEWBERYITE

PROTEIN
PROTEIN
WHITLOCKITE
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n

devameé

>
b

%T

No 17
50
40.0
4000.0 3000 2000 1500 1000 500 400.0
KSB8142 0142 _SP CHOLESTEROL
KS9710 0710.SP 80% CHOLESTEROL + 20% STRUUVITE
KS9143 09143 _.SP CHOLESTEROL
KSO0020 0020.SP CHOLESTEROL=C27H460
KSO0716 0716 .SP 80% CHOLESTEROL + 20% CARBONATE APATITE
KS©9712 ©8712_.SP 80% CHOLESTEROL + 20% PROTEIN
KSO714 0714 _.SP 80% CHOLESTEROL + 20% NEWBERYITE
KS9705 0705 .SP 80% CHOLESTEROL + 20% WHITLOCKITE
KSO0719 0719 _.SP 80% CHOLESTEROL + 20% AMMONIUM URATE
KS9715 0715 _.SP 80% CHOLESTEROL + 20% HYDROXYLAPATITE
No 18

em-1

1800 1600

KS98715 98715.SP

lean Search Hit List
80% CHOLESTEROL + 26%

HYDROXYLAPATITE

KS1256 1256.SP
KS0716 0716 .SP
KS1255 1255.SP
KS1236 1236.SP
KS98718 0718.SP
KS1254 1254.SP
KS0714 0714_SP
KS9142 0142 _.SP
KS08705 0705.SP

60% CHOLESTEROL + 40%
80% CHOLESTEROL + 28%
60% CHOLESTEROL + 46%
60% CARBONATE APATITE
CHOLESTEROL + 20% AMORPH.
CHOLESTEROL + 40% NEWBERYITE
CHOLESTEROL + 20% NEWBERYITE

80%
66%
80%

CHOLESTEROL

80% CHOLESTEROL + 206% WHITLOCKITE

CARBONATE APATITE

CARBONATE APATITE

HYDROXYLAPATITE

+ 40% CHOLESTEROL

CALCIUM PHOSPHATE CARBONATE
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n

devameé

2800

240 2000 1800

8.783

KS9716

8716 .SP

80% CHOLESTEROL + 20% CARBONATE APATITE

0.777
8.762
0.742
8.7481
0.748
8.732
8.732
8.725
08.728

KS9142
KS©9715
KS9143
KS98714
KsSee2e0
KS©9718
KS1256
KS8712
KSo97e05

0142 .SP
08715 .SP
0143 .SP
8714 .SP
0020.SP
08718.SP
1256 .SP
8712.SP
8705 .SP

CHOLESTEROL

80% CHOLESTEROL + 20% HYDROXYLAPATITE

CHOLESTEROL

80% CHOLESTEROL + 20% NEWBERYITE

CHOLESTEROL=C27H460

80% CHOLESTEROL + 20% AMORPH. CALCIUM PHOSPHATE CARBONATE
60% CHOLESTEROL + 40% CARBONATE APATITE

80% CHOLESTEROL + 20% PROTEIN

80% CHOLESTEROL + 20% WHITLOCKITE

No 20

1800

8.759

KS98716

8716 .SP

80% CHOLESTEROL + 20% CARBONATE APATITE

8.755
0.737
8.723
8.721
8.719
0.709
8.708
0.707
8.701

KS8142
KS©8715
KSe714
KS9143
KS©80280
KS1256
KS©8712
KS9718
KsSez71e

0142 _SP
0715.SP
0714 _SP
8143 .SP
00208.SP
1256 .SP
8712.spP
8718.SP
0710.SP

CHOLESTEROL

80% CHOLESTEROL + 28% HYDROXYLAPATITE
80% CHOLESTEROL + 20% NEWBERYITE
CHOLESTEROL

CHOLESTEROL=C27H460

60% CHOLESTEROL
80% CHOLESTEROL
80% CHOLESTEROL
80% CHOLESTEROL

+

+
-
-

40% CARBONATE APATITE
26% PROTEIN
20% AMORPH.
20% STRUVITE

CALCIUM PHOSPHATE CARBONATE
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Ek16i n devameé

450

4000.0 3000 2000 1500 1000 500 400.0

@ GY21.5P / ndkidir.dlb_ Euclide
80% CHOLESTEROL

0.683 KSO716 0716.SP 80 "CARBONATE APATITE

0.683 KSO142 0142.SP CHOLESTEROL

0.668 KSO710 0710.SP 80% CHOLESTEROL + 20% STRUVITE

0.661 KSO715 0715.SP 80% CHOLESTEROL + 20% HYDROXYLAPATITE

8.651 KSO8143 0143.SP CHOLESTEROL

0.650 KSO0714 B8714.SP 80% CHOLESTEROL + 206% NEWBERYITE

0.648 KS0020 0020.SP CHOLESTEROL=C27H460

0.646 KS1256 1256.SP 60% CHOLESTEROL + 406% CARBONATE APATITE

0.639 KSO0712 ©0712.SP 80% CHOLESTEROL + 206% PROTEIN

0.632 KSO718 0718.SP 80% CHOLESTEROL + 20% AMORPH. CALCIUM PHOSPHATE CARBONATE

500 400.0

B GY22.5P / ndkidir.dib
KS©715 0715.SP CHOLESTEROL _

+ 20% HYDROXVLAPATITE
KS1256 1256.SP CHOLESTEROL + CARBONATE APATITE
+

KS08716 0716.SP CHOLESTEROL CARBONATE APATITE

KS©9718 ©8718.SP CHOLESTEROL 8% AMORPH. CALCIUM PHOSPHATE CARBONATE
KS1236 1236.SP CARBONATE APATITE + 406% CHOLESTEROL

KS1254 1254.SP CHOLESTEROL + 40% NEWBERYITE

KS9714 0714_.SP CHOLESTEROL + 20% NEWBERYITE

KS1255 1255.SP CHOLESTEROL + 46% HYDROXYLAPATITE

KS©9142 8142 .SP CHOLESTEROL

KS8765 6705.SP 86% CHOLESTEROL 206% WHITLOCKITE
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No 23

500 400.0

! GY23.5P / ndkidir.dlb Euclidean Search Hit

KSO715 87 P_80% CHOLESTEROL + 20% HYDROXVLAPATITE

KS0716 0716.SP 80% CHOLESTEROL CARBONATE APATITE

KS1256 1256.SP 60% CHOLESTEROL CARBONATE APATITE

KS8142 8142.SP CHOLESTEROL

KSO714 0714.SP 80% CHOLESTEROL NEWBERYITE

KS0718 0718.SP 80% CHOLESTEROL AMORPH. CALCIUM PHOSPHATE CARBONATE
KS1254 1254.SP 60% CHOLESTEROL NEWBERYITE

KS0143 8143 .SP CHOLESTEROL

KS0028 8028.SP CHOLESTEROL=C27H460

KS8712 ©712.SP 80% CHOLESTEROL + 20% PROTEIN

4000.0 3000 500 400.0

B GY24.002 / ndkidir.dlb Euclidean Search Hit List

6.8082 KSO0858 ©8658.SP ARAGONITE 80% + CALCIUM BILIRUBINATE 10%
0.747 KS0057 0057 .SP ARAGONITE

8.747 KS0016 0016 .SP ARAGONITE=CACO3

0.680 KSO8656 0656 .SP ARAGONITE

0.356 KS9035 0035 .SP ALUMINIUM SILICATE

0.296 KS9060 08060.SP BARYUM ACETATE

8.282 KSO082 ©082.SP CALCITE 40% + CARBONATE APATITE 606%
B8.274 KS1256 1256 .SP 60% CHOLESTEROL + 40% CARBONATE APATITE
8.273 KSO716 0716 .SP 80% CHOLESTEROL + 20% CARBONATE APATITE
8.273 KS91062 6102 .SP CARBONATE APATITE 706% + CALCITE 306%
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No 25

60

w
o

w
=

40

350

8.773

4000.0

KS98716

3000

8716 .SP

2000

80% CHOLESTEROL

om-1

20%

1500 1000 500 400.0

CARBONATE APATITE

0.763
0.758
8.733
0.729
0.727
0.725
0.722
8.716
8.705

KS9715
KS9142
KS9714
KS1256
KS9143
KSeo20
KSe718
KS9712
KS1254

8715 .SP
0142 _SP
8714 ._SP
1256 .SP
8143 .SP
0020.SP
8718 ..SpP
8712.sP
1254 _SP

80% CHOLESTEROL
CHOLESTEROL
80% CHOLESTEROL
60% CHOLESTEROL
CHOLESTEROL

+
+

20%

20%
40%

CHOLESTEROL=C27H460

80% CHOLESTEROL + 20%
80% CHOLESTEROL + 26%
60% CHOLESTEROL + 40%

HYDROXYLAPATITE

NEWBERYITE
CARBONATE APATITE

AMORPH. CALCIUM PHOSPHATE CARBONATE
PROTEIN
NEWBERYITE

No 26

812

)

o 60

o
b

w
S

4
by

400

4000.0

2000

1500 1000 500 400.0

KS8716

dib_
16.SP

80% CHOLESTEROL +

8.698
0.678
0.677
08.667
0.666
8.665
8.659
0.657
0.649

KS9142
KS9715
KS8710
KS9143
KS9714
KS0829
KS1256
KS9712
KS98718

0142 _SP
0715 .SP
08710.SP
8143 ._SP
8714.SP
0020.SP
1256 .SP
0712.SP
8718 .SP

CHOLESTEROL

80% CHOLESTEROL +
80% CHOLESTEROL +

CHOLESTEROL

80% CHOLESTEROL +

20%

CHOLESTEROL=C27H460

60% CHOLESTEROL + 40%
80% CHOLESTEROL + 20%
80% CHOLESTEROL + 20%

HYDROXYLAPATITE
STRUUVITE

NEWBERYITE
CARBONATE APATITE

PROTEIN
AMORPH. CALCIUM PHOSPHATE CARBONATE
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EK10i

n

devameé

KS8087

00887 .SP

2000

CALCIUM BILIRUBINATE

500 400.0

KSooss
KS©9217
KSoeus40
KSO446
KS 0646
KS8637
KsSe988
KsSe2198
KS 08640

0088 .SP
0217 .SP
0440.SP
0446 .SP
8646 .SP
8637 .SP
0908 .SP
8210.SP
8640.SP

CALCIUM BILIRUBINATE 56% + CARBONATE APATITE
PROTEIN - BILIRUBIN

PROTEIN + TRACES OF STRUVITE

PROTEIN + TRACES OF AMMONIUM URATE

80% PROTEIN + 20% AMMONIUM URATE

80% PROTEIN + 20% STRUVITE

70% PROTEIN + 36% AMMONIUM URATE

PROTEIN

80% PROTEIN 20% NEWBERYITE

25% + PROTEINS

KS8716

8716 .SP

80% CHOLESTEROL + 26% CARBONATE APATITE

KS98142
KS8715
KSe8714
KS9143
Ksee2e
KsS@718
KS8712
KS1256
KS 87 85

8142 _SP
8715 ._SP
0714 _SP
0143 _SP
08208.SP
08718 .SP
8712.SpP
1256 .SP
0765 _SP

CHOLESTEROL

80% CHOLESTEROL +
80% CHOLESTEROL +
CHOLESTEROL

CHOLESTEROL=C27H460
80% CHOLESTEROL +
80% CHOLESTEROL +
60% CHOLESTEROL +
80% CHOLESTEROL +

20%
20%

HYDROXYLAPATITE
NEWBERYITE

AMORPH .
PROTEIN
CARBONATE APATITE
WHITLOCKITE

CALCIUM PHOSPHATE CARBONATE
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Ek16i n devameé

No 29

CHOLESTEROL HYDROXYLAPATITE
CHOLESTEROL + 40% CARBONATE APATITE

CHOLESTEROL + 20% CARBONATE APATITE

CHOLESTEROL + 406% HYDROXYLAPATITE

CARBONATE APATITE + 40% CHOLESTEROL

CHOLESTEROL + 20% AMORPH. CALCIUM PHOSPHATE CARBONATE
0.720 KS1254 CHOLESTEROL + 46% NEWBERYITE

0.699 KS0714 CHOLESTEROL + 20% NEWBERYITE

0.680 KSO142 0142.SP CHOLESTEROL

0.678 KS0705 0705.SP 80% CHOLESTEROL + 20% WHITLOCKITE

KS1256
KS®8716
8.744 KS1255
0.738 KS1236
0.731 KSB8718

Ib Euclidean Search Hit List

KSB8716 ©716.SP 86% CHOLESTEROL [
8.747 KSB715 ©715.SP 88% CHOLESTEROL + 268% HYDROXYLAPATITE
8.748 KSO142 8142.SP CHOLESTEROL

8.716 KSO714 0714_SP 80% CHOLESTEROL + 26% NEWBERYITE

8.716 KS1256 1256.SP 60% CHOLESTEROL + 46% CARBONATE APATITE

0.709 KSO143 0143 .SP CHOLESTEROL

0.706 KS0020 0020.SP CHOLESTEROL=C27H460

0.764 KSO718 0718.SP 80% CHOLESTEROL + 26% AMORPH. CALCIUM PHOSPHATE CARBONATE
0.699 KS0712 8712_.SP 80% CHOLESTEROL + 26% PROTEIN

8.696 KS1254 1254 _SP 66% CHOLESTEROL + 46% NEWBERYITE
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No 31

0.663

KS0087

0087 .SP CALCIUM BILIRUBINATE

8.596
0.580
8.577
8.577
8.574
0.564
08.561
8.557
8.557

KS09142
KS1252
KS0716
KS0712
KS0088
KS0714
KS0089
KS0143
KS08820

0142 .SP CHOLESTEROL

1252.SP 60% CHOLESTEROL + 46% PROTEIN

8716 .SP 80% CHOLESTEROL + 20% CARBONATE APATITE

08712.SP 80% CHOLESTEROL + 26% PROTEIN

0088 .SP CALCIUM BILIRUBINATE 56% + CARBONATE APATITE 25% + PROTEINS
8714 _.SP 80% CHOLESTEROL + 26% NEWBERYITE

60689 .SP CALCIUM PALMITATE + PALMITIC ACID + PROTEINS

8143 .SP CHOLESTEROL

0020.SP CHOLESTEROL=C27H460

No 32

4000.0

KS8715

500 400.0
om-1

8715 .SP

806% CHOLESTEROL

20%

HYDROXYLAPATITE

KS©8716
KS1256
KS9142
KSe714
KS98718
KS1254
KS9143
KSe028
KS08712

08716 .SP
1256 .SP
8142 .SP
8714 .SP
08718.SP
1254 _SP
0143 .SP
0020.SP
8712 _SP

80% CHOLESTEROL
606% CHOLESTEROL
CHOLESTEROL

80% CHOLESTEROL
80% CHOLESTEROL
606% CHOLESTEROL
CHOLESTEROL

20%
ue%

20%
20%
10%

CHOLESTEROL=C27H460

80% CHOLESTEROL

+ 20%

CARBONATE APATITE
CARBONATE APATITE

NEWBERYITE

AMORPH. CALCIUM PHOSPHATE CARBONATE
NEWBERYITE

PROTEIN
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No 33

8715.SP 80% CHOLESTEROL + 20% HYDROXYLAPATITE
0.722 KSO714 06714.SP 80% CHOLESTEROL + 206% NEWBERYITE
0.720 KSO143 0143 .SP CHOLESTEROL
0.717 KS0026 0020.SP CHOLESTEROL=C27H460
0.715 KS1256 1256.SP 60% CHOLESTEROL + 406% CARBONATE APATITE
8.709 KS0718 0718.SP 80% CHOLESTEROL + 206% AMORPH. CALCIUM PHOSPHATE CARBONATE
0.7086 KSO712 ©6712.SP 806% CHOLESTEROL + 20% PROTEIN
0.761 KSO710 B6710.SP_806% CHOLESTEROL + 20% STRUVITE

2800 2400

1400 2w

8.818 KSB715 ©6715.SP 80% CHOLESTEROL + 20% HYDROXYLAPATITE

0.804 KSO8716 0716.SP 80% CHOLESTEROL + 20% CARBONATE APATITE

0.782 KS1256 1256.SP 60% CHOLESTEROL + 40% CARBONATE APATITE

08.769 KSO142 0142.SP CHOLESTEROL

0.761 KSO718 ©718.SP 80% CHOLESTEROL + 20% AMORPH. CALCIUM PHOSPHATE CARBONATE
0.755 KSO714 0714.SP 80% CHOLESTEROL + 20% NEWBERYITE

0.739 KS1254 1254 .SP 60% CHOLESTEROL + 40% NEWBERYITE

0.738 KSO143 0143 .SP CHOLESTEROL

08.736 KS0020 0020.SP CHOLESTEROL=C27H460

0.732 KS97065 0705.SP 80% CHOLESTEROL + 20% WHITLOCKITE
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No 35

n

devameé

o
vy

60

o

450

4000.0

3000

2000

KS8716

! GY35.5P / ndkidir.dlb Euclidean Search Hit L_ist
8716 ..SP

86% CHOLESTEROL + 20%

6.708
0.684
0.680
0.678
8.677
8.675
0.667
0.663
0.658

KSo142
KS8715
KS©9710
KS0143
KS0714
KSee20
KS8712
KS1256
KS8718

8142 _SP
8715.SpP
8710.SP
8143 .SP
8714 _SP
80208.SP
8712.spP
1256 .SP
8718 .SP

CHOLESTEROL

80% CHOLESTEROL
80% CHOLESTEROL + 20%
CHOLESTEROL

80% CHOLESTEROL + 206%
CHOLESTEROL=C27H460
80% CHOLESTEROL + 20%
60% CHOLESTEROL + 40%
80% CHOLESTEROL + 206%

+ 20%

1000

500 400.0

HYDROXYLAPATITE
STRUVITE

NEWBERYITE

PROTEIN
CARBONATE APATITE
AMORPH. CALCIUM PHOSPHATE CARBONATE

‘- - _ _ _ _ ________________________________________________________|

No 36

450

0.711
0.702
0.697
0.676
0.672
0.672
0.671
8.669
0.664
0.661

4000.0

KS0716
KS0142
KS8715
KSO714
KS8718
KS8143
KS1256
KS0020
KS0712
KS8718

3000

0716 .SP
0142 _SP
0715 .SP
0714 .SP
0710.SP
0143._SP
1256 .SP
0020.SP
0712 .SP
0718 .SP

i B GY36.5P / ndkidir.dlb _Euclidean Search Hi
_CARBONATE APATITE

80% CHOLESTEROL
CHOLESTEROL
80% CHOLESTEROL +
80% CHOLESTEROL +
80% CHOLESTEROL +
CHOLESTEROL

60% CHOLESTEROL

+ 40%
CHOLESTEROL=C27H460
80% CHOLESTEROL + 20%
80% CHOLESTEROL + 20%

1500 1000 500 400.0

HYDROXYLAPATITE
NEWBERYITE
STRUVITE

CARBONATE APATITE

PROTEIN
AMORPH. CALCIUM PHOSPHATE CARBONATE
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No 37

n

2400 22000

200 1000 800 &0 4000

0.778 KSO142 0142 _SP CHOLESTEROL

0.766 KS8716 ©8716.SP 80% CHOLESTEROL + 20% CARBONATE APATITE

0.745 KSO143 0143 .SP CHOLESTEROL

0.743 KS0020 0020.SP CHOLESTEROL=C27H460

0.738 KSO714 B714.SP 80% CHOLESTEROL + 20% NEWBERYITE

0.730 KSB715 B715.SP 80% CHOLESTEROL + 20% HYDROXYLAPATITE

0.729 KSO712 0712.SP 80% CHOLESTEROL + 20% PROTEIN

0.716 KSO718 ©718.SP 80% CHOLESTEROL + 20% AMORPH. CALCIUM PHOSPHATE CARBONATE
0.712 KS0705 0705.SP 80% CHOLESTEROL + 20% WHITLOCKITE

0.709 KS07108 06718.SP 80% CHOLESTEROL + 20% STRUVITE

844

80

70

%T

60

4000.0 3000 2000 1500 1000 500 400.0
cm-1
0.717 KS8715 0715.SP 86% CHOLESTEROL + 26% HYDROXYLAPATITE
0.715 KSB8716 B8716.SP 80% CHOLESTEROL + 20% CARBONATE APATITE
0.703 KS1256 1256.SP 606% CHOLESTEROL + 40% CARBONATE APATITE
0.686 KSB718 ©718.SP 80% CHOLESTEROL + 206% AMORPH. CALCIUM PHOSPHATE CARBONATE
0.678 KSO142 0142 .SP CHOLESTEROL
0.673 KS1254 1254 _.SP 606% CHOLESTEROL + 40% NEWBERYITE
8.671 KSO8714 B8714.SP 80% CHOLESTEROL + 20% NEWBERYITE
0.653 KSO8712 0712.SP 86% CHOLESTEROL + 20% PROTEIN
0.650 KSO8710 0710.SP 806% CHOLESTEROL + 20% STRUVITE
0.647 KSO8765 8765.SP 86% CHOLESTEROL + 20% WHITLOCKITE
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No 39

n

devameé

8.708
6.700
8.686
8.684
0.679
8.676
0.674
0.668
8.666

KSe142
KS98715
KS1256
KsSez710
KS8714
KS©9143
KSee28
KsSez18
KS8712

0142 _SP
08715 .SP
1256 .SP
8718.SP
08714 .SP
0143 .SP
0020.SP
08718 .SP
08712 _SP

CHOLESTEROL

80% CHOLESTEROL + HYDROXYLAPATITE

60% CHOLESTEROL + CARBONATE APATITE

80% CHOLESTEROL + STRUVITE

80% CHOLESTEROL + NEWBERYITE

CHOLESTEROL

CHOLESTEROL=C27H460

80% CHOLESTEROL + 206% AMORPH. CALCIUM PHOSPHATE CARBONATE

80% CHOLESTEROL + 206% PROTEIN

1500 1000 500 400.0
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