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KOZMETIK URUNLERDE HYALURONIK
ASIT ANALIZi

ANALYSIS OF HYALURONIC ACID

Kozmetik ve parfimeri trlinlerinde kalite kontrol, Grtin gelistirme ve Ar-
Ge calismalari, yasal gereksinimlere uyum gibi nedenlerle esans, koru-
yucu, hyaluronik asit ve SPF (glnes koruma faktort) gibi farkli analizler
talep edilmektedir. Bu analizler icin HPLC, GC, GCMS, LCMSMS, UV-VIS-
NIR gibi farkli analitik tekniklere ihtiyag duyulmaktadir.

Hyaluronik asit, D-N-asetilglukozaminin ve D-glukonik asitin dontstim-
lG olarak baglandidi ve cilt, tendonlar, kaslar, kikirdak, kan damarlan
ve beyin gibi dokularda viicuda dagildigi bilinen ve molekiler agirligi
1,000,000'u asan asidik bir mukopolisakkariddir. Hyaluronik asit dogal
olarak canli organizmalarda bulunmasi nedeniyle, biyolojik uyumlulu-
§u yuksektir ve cerrahi prosedrler gibi uygulamalarda kullaniimaktadir.
Hyaluronik asitin vivo olarak asamali olarak parcalandigindan, daha uzun
streler icin gegerli olan daha yuksek molekdl agirligina sahip Hyaluro-
nik asit icin artan bir ihtiyag vardir. Hyaluronik asit ayni zamanda yUksek
nemlendirme etkisine sahiptir ve bu nedenle kozmetik bir katki maddesi
olarak kullanilir. Hyaluronik asitin farmasétik formulasyon impuriteleri
ve Uretim asamasi fragmentleri LCMSMS ESl ile kontrol edilmektedir. Bu
yazida ise, hyaluronik asidin analizinde Boyut Eleme Kromatografisinin
(SEC- Size Exclusion Chromatography) kullanimina érnekler verilecektir.

Standart Numunelerin Analizi

Sekil 1, hyaluronik asidin yapisal for-
malini gdstermektedir. Iyonik ayns-
ma gruplar iceren makro molekullerin
analizi icin Boyut Eleme Kromatografisi
kullanilirken, molekdl icindeki bu iyonik
gruplar birbirlerini iterek molekulin
genislemesine neden olur. Bu iyonik
etkilesimler, mobil fazda bir tuz eklene-
rek baskilanabilir. Ozellikle, polisakaritler
gibi bir hidrofilik molekul olmasi duru-
munda, her tirld iyonik grubun varlig
siklikla model deformasyonuna ve den-
gesiz 6l¢im sonuclarina neden olacak-
tir. Bu 6rnekte, tuz olarak sodyum silfat
kullanilmistir. Analitik kosullar Tablo 1'de
gosterilmektedir.

e

SHIMADZU Prominence Boyut Eleme
Kromatografisi (SEC) Sistemi
SHIMADZU Prominence Size Exclusion
Chromatography (SEC) System

Various applications such as flavours, preservatives, hyaluronic acid and SPF
(sun protection factor) in cosmetics and perfumery products are of concern
due toquality control, product development and R&D studies and regulatory
purposes. Several analytical techniques such as HPLC, GC, GCMS, LCMSMS,
UV-VIS-NIR are used to meet the demands from cosmetics industry.

Hyaluronic acid is an acidic mucopolysaccharide in which D-N-acetylglu-
cosamine and D-gluconic acid are alternately bonded, and is known to be
distributed throughout the body in tissues such as the skin, tendons, mus-
cles, cartilage, blood vessels and brain, with a molecular weight in excess of
1,000,000. Since hyaluronic acid exists naturally in living organisms, its high
biocompatibility is of interest, and it has been used in applications such as
surgical procedures. Since hyaluronic acid gradually degrades in vivo, there
is a growing need for hyaluronic acids with higher molecular weights, which
remain effective for longer periods. Hyaluronic acid also has a high moistur-
izing effect, and thus is used as a cosmetic additive. Pharmaceutical formu-
lation impurities and production step fractions of hyaluronic acid are con-
trolled by LCMSMS ESI. Here, we would like to introduce examples of the use
of Size Exclusion Chromatography (SEC) for the analysis of hyaluronic acid.

Analysis of Standard Samples

Fig.1 shows the structural formula of hyaluronic acid. When using size-ex-
clusion chromatography for the analysis of macromolecules that contain
fonic dissociation groups, these ionic groups within the molecule will repel
each other, causing the molecule to expand. These ionic interactions can be
suppressed by adding a salt in the mobile phase. In particular, in the case of
a hydrophilic molecule such as polysaccharides, the existence of any sort of
fonic groups will frequently cause pattern deformation and unstable meas-
urement results. In this example,sodium sulfate was used as the salt. The an-
alytical conditions are shown in Table 1.

Fig. 2 shows an example of the analysis of sodium hyaluronate derived from
rooster comb. The sample is dissolved to give a 0.1% concentration in the
50mM aqueous solution of sodium sulfate used as the mobile phase.

Fig. 3 shows an example of the analysis of sodium hyaluronate derived from
human umbilical cord. In the same manner as with Fig.2, the sample is dis-
solved to give a 0.1% concentration in 50mM aqueous solution of sodium
sulfate.
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Sekil 1. Hyaluronik Asidin Yapisal Formulu
Fig.1 Structural Formula of Hyaluronic Acid

Kolon : Shodex OHpak SB-806M HQ x 2

Mobil Faz :50mM Na2S04 Sulu Cozeltisi

Akis Hizi : 1.0mL/dk
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Sekil 2. Horoz ibiginden Elde Edilen Sodyum Hyaluronat'a Ait Kromatogram
Fig. 2 Chromatogram of Sodium Hyaluronate from Rooster Comb

Column : Shodex OHpak SB-806M HQ x 2

Mobile Phase : 50mM Na2S04 Aqueous Solution

Flow Rate : 1.0mL/min

Detection :RID-10A
:50uL

Inj. Volume

Tablo 1 Analitik Kosullar
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Sekil 3.1nsan Gobek Kordonundan Sodyum Hyaluronatin Kromatogrami.
Fig. 3 Chromatogram of Sodium Hyaluronate Derived from Human Umbilical Cord.

Sekil 2, horoz ibiginden elde edilen sodyum hyaluronatin analiz 6rnegini
gostermektedir. Numune, mobil faz olarak kullanilan 50mM sulu sod-
yum slfat soltsyonunda %0,1 konsantrasyona gelecek sekilde ¢ozindir.
Sekil 3, insan gébek kordonundan turetilmis sodyum hyaluronatin analiz
ornegini gostermektedir. Sekil 2'deki ile ayni sekilde, numune, 50 mM
sulu sodyum slfat ¢ozeltisi icinde %0,1 konsantrasyona gelecek sekilde
¢ozundar.

Kozmetik Uriinlerin ve Alkolsiiz iceceklerin Analizi

Hyaluronik asit icerdikleri iddia edilen bazi kozmetik Grlinleri ve alkolstiz
icecekleri analiz ettik. Analitik kosullar Tablo 1'de gosterilmektedir. Sekil
4'te alkolstiz bir icecege, Sekil 5 ve Sekil 6da ise sirasiyla kozmetik A ve
kozmetik B UrUnlerine ait kromatogramlar gdsterilmektedir. Kozmetik A,
mobil faz olarak kullanilan 50 mM sulu sodyum stlfat solisyonunda 10
kat sulandirldiktan sonra analiz edilmistir. Alkolstz icecek ve kozmetik
B, seyreltme olmaksizin, ancak 0.45 um gdzenekli filtreden stztldukten
sonra analiz edilmistir. 11 ile 17 dakika arasindaki tepe noktalarinin (pik)
Hyaluronik asit oldugu varsayiimaktadir.
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Sekil 5. Kozmetik A Urlintine Ait Kromatogram.
Fig. 5 Chromatogram of Cosmetic A.

Table 1 Analytical Conditions
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Sekil 4. Alkolstiz Icecege Ait Kromatogram.
Fig. 4 Chromatogram of a Soft Drink.

Analysis of Cosmetics and Soft Drinks

We analyzed some cosmetics and soft drinks that claim to contain hyalu-
ronic acid. The Analytical conditions are shown in Table 1. Chromatograms
are shown for a soft drink in Fig.4, cosmetic A in Fig.5, and cosmetic B in Fig.6.
Cosmetic Awas analyzed after being diluted 10-fold in a 50mM aqueous so-
dium sulfate solution used as the mobile phase. The soft drink and cosmetic
B were analyzed without dilution, but after filtration through a 0.45um pore
filter. The peaks between 11 and 17minutes are presumed to be hyaluronic
acid.
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Sekil 6. Kozmetik B Uriintine Ait Kromatogram.
Fig. 6 Chromatogram of Cosmetic B

53




