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Inek Siitii’niin Ozellikleri

m Siit teknolojisi = inek siitii (kazeinli siit)
= Besleyici temel gida maddesi

» Koruyucu gida (antikorlar, mineraller,
vitaminler)

Kullanim alanlari;

= Yeni dogan yavru beslenmesinde
m Temel gida maddesi

= Kazein ve laktoz gibi maddelerin iiretiminde
ham madde

= Bir cok siitlii yan gida maddesinin iiretiminde
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Inek Siitii’niin Icerigi




Protein Icerigi

Protein Fraksiyonlari %
Kazein (% 2.70) Beta-kazein 1.10
Alfa s1- kazein 1.00
Alfa s2- kazein 0.30
Kappa-kazein 0.30
Whey Proteinleri Beta-laktoglobulin 0.40
(% 0.70)
Alfa-lactalbumin 0.15
Immiinglobulinler 0.10
BSA 0.04
Glikomakropeptitler 0.01
Minor Proteinler Laktoferrin 0.01
Enzimler Laktoperoksidaz 0.01
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Inek Siitiindeki Kazein

Fraksiyonlari
Kazein Konsantrasyon
Fraksiyonlari Araligl (mg/ml)
Kappa-kazein 0.038-0.377 mg/ml
Beta-kazein 0.151-1.506 mg/ml
Alfa-kazeinler (Alfa 0.188-1.883 mg/ml
s1- ve Alfa s2- kazein)

*Veloso et al., (2002). Journal of Chromatography A
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Al ve A2 Tip Siit Arasindaki Fark
Nedir?

Pepsin

fancl_‘eaﬁc e_lﬂstﬂse i Ch}'rﬂﬂtwpsm
gucme amnoe pephidase Elastase p ep Si f tr'grpSII‘I
l l elastase 67 elastase
_ 59 66.268y69 7273 81
Val = Tyr — Pro - Phe —Pro — Gly —~Pro - Ile — X s-LWYPFPGPI NSLPOQNIPPLTOQTEP-
X : Pro in beta-cazei in A2 H E i
/ \ Hig in beta-cazein Al (— g chymgtr}rpsi n i
Beta-casein A2 Beta-casein Al i Aeamase . - l
o« BCMT | ;
Val - Tyr — Pro — Phe -~ Pro — Gly — Pro—1Ile - Pro  Val — Tyr — Pro — Phe - Pro - Gly — Pro - Ile — His : ] : : :
% g d D—— | ;
Beta-casomor| phin 7 : ﬁ_c M_1 3 h": :

= Al tip (Pro-His mutas
gastrointestinal sindirim
olusmaktadar.

1 = A2 (-kazeinin parcalanmasi son
aciga cikmamaktadar.

ENOWING
BELERG

*Jinsmaa et al., Peptides, 1999.




Beta-Kazomorfinler




Beta-Kazomorfinler

m p-kazomorfinler morfine benzer
opioid agonist etkilerini viicuttaki
opioid reseptorlere baglanarak
gostermektedirler.

m Al tip inek siitii tiikketimi =
= Norolojik bozukluklar

m Alzheimer, Parkinson

Otizm, sizofreni,
Damar sertligi gelisimi,

Iskemik kalp hastalig,

Yeni dogan bebeklerde ani bebek inakﬁtfu"le aktif p-opioid
7S BT oo o reseptorier
olimii sendromu (SIDS) etkeni 4

m Cocuklarda Tip I diyabet,
= Ogrenme ve hafiza bozuklugu
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Tanida Beta-Kazomorfinler

m Otizm tanisinda,

AD(H)D: Attention Deficit Hyperactivity Disorder

ayni zamanda

cocuklarda idrarda
Gluten/Kazein

AD(H)D, MS,
Alzheimer
Sizofreni,
Down sendromu,

Beslenme ve sindirim

bozukluklar: gozlenen
ocuklarda da
asvurulan bir yontem

haline gelmistir.

The Great Plains Laboratory, Inc.

11813 West 77th Street, Lenexa, KS 66214

Phone: (913) 341-8949

E-mall: customerservice@GPL4U.com

What Are Peptides?

Specimen Requirements: 10 mL of first morning urine
{most concentrated) — Follow instructions provided in the test Kit.

Innovafions in Tesfing

With the recent attention on the gluten-fres,
casein-free diet and its positive affects for
those with gastrointestinal, neurological.
and movement disorders, The Great Plains
Laboratory, Inc. offers a test which can help to
determine whether the diet should be part of
an overall integrated treatment plan.

This test measures levels of two opiate
peplides derived from dairy and gluten
products. Peptides are small fragments of
proteins: many peptides engage in cel-to-
cell signaling and have neurological effects.
Casomorphin is produced by digestion of
casein, the major protein in all mammalian
milk, including human milk. The opiate effect
of milk may help soothe and quiet the nursing
infant, whether a puppy or a child. Gluten in
wheat produces anothar peptide of the same
size called gliadorphin. Grains fike rys and
barley contain similar prolamine proteins ke
gluten, and are assumed to yield bioactive
peptides.

Peptide problems are more severs among
individuals who have difficulty breaking down
opiate peptides, which requires an enzyme
nicknamed DPPIV. This enzyme can be
inhibited by both yeast byproducts and mercury
exposure. These incompletely digested
peptides are then absorbed into the body and
bind to opiate receptors — the physiclogical
effect can alter behavior and contribute to lack
of focus and attention, slespiness, or even
aggression and self-abuse can resuit

Dr. Kalle Reichelt in Norway and Dr. Wiliam
Cade at the University of Florida found high
levels of the casomorphin peptide in urine
samples from people with gastrointestinal,
neurclogical, and movement disorders. Many

parents have stated that before taking their
child off of gluten and casein the child acted
as if helshe were on hallucinogenic drugs.
Children and adults  with gastrointestinal.
neurclogical, and movement disorders may
incampletely digest wheat and dairy products.
Because these pepfides are so structurally
similar, they are presumed to affect the brain
similarty.

Both casomorphin and  gliadorphin  are
composed of seven amino acids, which are
sbbreviated below. Both casomorphin and
gliadorphin are 7-amino acid peptides which
have a beginning N-terminal saquenca tyr-pro
(for tyrosine and proline) with additional pro in
positions 4 and 6 of both peptides as indicated
below. Similarities are indicated by bold print.

1 2 3 4 5
™ K .
yr-pro-phe-pro-gly-p
Gliadarphin: tyr-pro-gin-pro-gin-pro-ph

o
@
5~

Because these peptides are so structurally
similar, they are presumed to affect the brain
similarly.

The problem arises if gluten and casein foods
are consumed exciusively, which many children,
particularty those on the autistic spectrum, would
prefer 1o do. Individuals with gastrointestinal,
! i and i

frequently seem addicted to wheat and dairy
products. They crave the foods that cause their
problems. Dr. William Shaw remembers a mather
camplaining that her child would only drink milk

Fax: (313) 341-6207

following disorders:
AD(H)D
AIDS
Alzheimer's Disease
Arthritis
Autism Spectrum Disorders
Chronic Fatigue Syndrome
Colitis & Crohn's Disease
Depression
Diarrhea/Constipation
Down Syndrome
Fibromyalgia
Movement Disorders
Multiple Sclerosis
Obsessive-Compulsive
Disorder
Psychoses
Schizophrenia
Tic Disorder
Tourette Syndrome

“Our services prove that we care about
our client’s continuous well-being and
progress after doing our tests™

Gluten/Casein Peptides Test |

BKM-7
Gliadorfin:

plainslaboratory.com E-mail: customerservics

Tyr-Pro-Phe-Pro-Gly-
Tyr-Pro-Gln-Pro-GlIn-Pro-

test k
Toll

rmation or to request
Fax: (913) 3.
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Beta-Kazomorfinlerin
Genetik Varyansi

Milk Amino

Protein Alleles Exons _\ucl'e Otl.de Acid _-\mmlu A.Ud References
s Substitutions 4 Substitutions
Genes Position
( A2—Al ) VII CCT—CAT 67 ( Pro—»H.is)
Beta- A72—A3 VII CAC—CAA 106 His—Gln Lienetal.,

AGCHAGG 122

cosem o AT @ Sl C a/ifornia, 1991 and Finland, 2001

— v ACC—AIC 136 Thr—Ile Malik et
Kappa- GATGCT 148 Asp—Ala  al., 2000
casein
A—E IV AGC—GGC 155 Ser—Gly
Medrano
GAT—GGT 64 Asp—Gly and
BLG A—B v . . L A_l- Apguilar-
GIC—GCC 118 Val—Ala adra
1990

Siit proteinleri genetik varyanslari

Beta-casein Genotype and Allele Frequencies *Windsor Diary’ LLC
. A2A3 AlB
Populations
A2A2 or A2A]1 A2B AlAl or A2 Al B
A3A3 BB

Turkish Grey (34) 0.324 0 0382 0059 0235 0 0544 0426 0029
Eastern Anatolian

Red (25) 0.760 0 0.160 0080 0  0.074" 0.88080.080 J0.040

Anatolian Black (16) 0625 0 0125 0188 0062 0 0781 0125 0094
Southern Amatolian 55, o 933 0233 0 0766 0117 0117 Tﬁrkiye’deki Beta-kazein genotipleri

Lh

Red (30)
Tk oo g0 e 005 01 o o@)oos | Ve 6 sigir popiilasyonundaki allel
@)
Holstein Candidate ,_ frekanslari
Bulls (18) 0.444 0 0536 0 0 0 0722 0278 0 . . X

: : i — : __ I Havva Din¢, METU, PhD Thesis, 2009.
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Siitten Total Kazein Eldesi

1. Siitler, Edirne ve Kirklareli’den, genotiplemesi
yapilmis 8 Holstein inekten toplanda.

2. Siitlerden oncelikle asetik asit, eter-alkol ve iire
presipitasyonlari ile total kazein elde edildi.

3. Presipitatlardan, FPLC, HiPrep 16/10 Q XL anyon
degisim kolonu ile kazein fragmantasyonu
(NaCl gradienti ile) gerceklestirildi.

1. Toplanan beta-kazein fragmantlar1 enzimatik
kesilime (pepsin, porsin pankreatik elastaz ve
l6sin aminopeptidaz) tabii tutularak kazomorfin
peptidleri elde edildi.

5. Enzimatik kesim sonras1 peptit fragmantlari,
HPLC’de Cosmosil 5C18-AR kolonunda
asetonitrile gradienti uygulanarak saflastirilda.

Aralik 2011



FPLC ile Ayristirma-
A2A2, A2A1, A1A1 Tip Siitler

Alph
A2A2 el "
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+ 400
0.7 A
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0.6 - [
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A 04 1 1 20 b 1. A2A1 »Alpha -
o [ . % 400
g 0.7 . . T
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FPLC Fraksiyonlari: SDS-PAGE

AZAZ M
58 T3 85
B, 000
K p at
45,000
35,00 D
0000,
EENI LT
-
20,000

14,200
- B 500

AZA1
45 o6 72
K B atx

| A1A71

kK B atk

1

m FPLC eliisyonundan elde edilen kazein

r Molekiil
Kazeinler Lesgli=d
Agirhgi
Kappa-kazein 19,000 Da
Beta-kazein 24,000 Da

Alfa-kazein

s1: 23,000 Da
s2: 25,000 Da

fraksiyonlarina ait SDS-PAGE jeli.
Protein Std MA: 6,500 - 66,000 Da

k: kappa-kazein, B: beta-kazein ve
oa+k: alfa + kappa kazeinler

*Havva DINC, Evren KOBAN, Ebru SAATCI, Emel OZKAN, Mesude ISCAN and Inci TOGAN.
Proceedings of International Conference on Environment: Survival and Sustainability, 2: 345-351. 2009.

Aralik 2011




e

a0

A0 _2008

1371072005

B (220nm)
1ECM 57 12

TECM 57

Detector
Hh[A20
Hh[azn

e

5 BCH-7_27 9 2005

0.25mM_BCHN-7_27_8_2008)

Détectar A (220 )

0.2

Time: 32,7005 Minutes - Amplitude: 14,357 mall

EIE

oo

]
R
P ]

et

R ]

A[8202) BCM 3
1[8282] ECM 3-

A 220nm)

A2A2, A2A1, A1A1 Tip Siit
HPLC Kromatogramlari

E i
R :
= w H H
2 g : :
P - :
§ ; ;
3 |_~g :
ElE : :
G| EEa H
g :
ClEED :
glTmE .
50 . .
2 |z=
E .
= |BED H
w |wBE o N
B '
= :
= :
i :
E H
= T

11—
[

i

oo

1

hinutes

hdnutes

Time: 382028 Minutes - Amplitude: 11,039 mAl

i

P, 1]

B

ceeeeocfan

s
=
g
S
P
8
5,
ohE
n?.,ou_
]
sEL
AB,M,
5 [=}
5=
2
IEa
W oedal
azs

&
=
=
&
=
)

Bth(A1 &1 ] ECH 5715 _10_2005

Détector A (220nm]
Bth{/1 A1 BCM £

A2A1 ve A1A1

/4

*A2A2

[ S

HPLC Kromatogramlari

(40 dk

icinde % 0-40

asetonitril gradienti ile)

and o

34

32

Minutes




Sarkiiteri Uriinleri-HPLC
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Ileri Calismalar

= Siitte ve idrarda ELISA kazomorfin testi

= Beta-kazomorfin-7 Immunoamperometrik
Biyosensor Dizayni

Destekler:

= AlTip Inek Siitii ve Siit Uriinlerinde Beta-kazamorfin Peptidleri
icin Molekiiller Arasi Iliskiye Dayali Tayin Yontemi
Gelistirilmesi . ODTU, BAP-2006-07-02-03. 2006-2008.

= Beta-Kazomorfin-7 Amperometrik Immiinosensérii Yapimu.
KOSGEB, Ar-GE ve Inovasyon Projesi,. Erciyes Universitesi,
Teknopark, MOBETU sirketi ortak proje. 2010-2011.

m Al Tip Inek Siitii ve Siit Uriinlerinde Beta-Kazomorfin Peptitleri
icin HPLC’ye Dayal1 Tayin Yontemi Gelistirilmesi. Yiiksek
Lisans Tezi, Aysel ERASLAN, FBA-11-3614, 2011-2012.
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A2 Siit Logosu ve Kitaplar

FRAEMK &, CERL, .,

Avtusturalgra
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