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laopokcunitpun miazu (HNL) — rpyma HecTifikux
(epMeHTiB, fAKI KaTaji3yloTh 000POTHE PO3IICIUICHHS O-
T1IPOKCHHITPHIY 1 BHKOPUCTOBYIOTHCS JJIsi BUTOTOB-
JICHHSl CHAHTIOYHCTHX I[IaHTipUHIB 3 aipAerigiB abo
ketoHy 1 cuHmibHOI kucimotd (HCN) [1]. Xipanbhi
LiaHTIIPpUHY BUKOHYIOTh B)KJIMBY POJIb CHHTETUYHOTO
JIOTTOMI>KHOT'O 3ac00y Ui 6araThOX IPOMHUCIIOBHX TIPO-
JIYKTIB OCKUTBKH OOWIBI (hyHKIIIOHAJIBHI TPYIH IiaHTi]I-
PHHIB, TiIPOKCHJIBbHA 1 IiaHiJHA YacTKa INPHEIHAHA JIO
TOTO JXK BYIJICIFO I MO)ke OyTH JIETKO IEpPETBOPECHA B
0arato IHIIMX XOPaJbHUX IPOAYKTIB, HAIPUKIAL, O-
T1IPOKCHANBIETINT 1 KEeTOHH, P-amiHoaskoroumi, o-¢rop-
miauiam Too [2,3]. s Toro, mob MOKpanUTy CTiHKICTh
HNL BuBuanacst ix ¢ikcarist 1o omop Takux, sk neinit [4],
nentoso3a [4, 5-7] uu HiTporentonosa [6,7].

VY 1iif cTaTTi ONKMCaHO JOCTIHKEHHS, Y SIKOMY BIEpIe
TriornepevyHo-3B's3aHi eH3uMoBi arperatu (CLEA) rimpokcu-
mitpun miasu Prunus cerasifera (PCHNL-CLEA) Gynu
yTBOpeHi 3 Haciuasa Prunus cerasifera. TlpoanasizoBaHo
BwmB pH i Ttemmeparypu na miasy PCHNL-CLEA.
Onrumansauii pH 1 Temneparypa mis akTHBHOCTI Jlia3u
PcHNL-CLEA cknamu BigmoBigao 5,5 1 25°C. Mmu
pusHaumian K, 1 Ve PCHNL-CLEA Bigmosigno sk 4,0
MM i 22 On/r PCHNL-CLEA. JlocmimKyBaiacs TEIioBa
crabinpHicth PCHNL-CLEA mnpu 25 i 50°C. PcHNL-
CLEA yrpumamu 72% mNOYaTKOBOI AKTHBHOCTI KOIIK
30epiranucsa npu 25°C 1 54% mOYaTKOBOI aKTHBHOCTI,
konmu 30epiramucs B 50°C mix kiHemp 16 TOXMHHOTO
nepiogy. PCHNL-CLEA Takoxx BUKOPUCTaHO Ul CHHTE-
3y €HaHTIOYHMCTHX I[IaHTiIpUH 3 OeH3aJAeruay 1 IiaHigy
Kamito. Buxim i enantiouncrora (R)-MaHIETOHITPHITY
cknanu Bianosigao 100 i 94%.

Y BucHOBKY HaBezneHo xapakrepuctuki PCHNL-CLEA i
omucano 3matHicte PCHNL-CLEA no cunresu (R) -
MaHICTIOHITPHUITY.
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In this study, crosslinked enzyme aggregates (CLEA) of
Prunus cerasifera hydroxynitrile lyase (PcHNL-CLEA) were
prepared from seeds of Prunus cerasifera and characterized
for the first time. The influence of pH and temperature on the
PcHNL-CLEA lyase activity was investigated. The optimal pH
and temperature for lyase activity of PcCHNL-CLEA were 5.5
and 25°C, respectivdly. We determined K, and V. oOf
PcHNL-CLEA as 40 mM and 22 U/g PcHNL-CLEA,
respectively. The thermal stability of PcHNL-CLEA at 25 and
50°C was studied. PcHNL-CLEA retained 72% of its initial
activity when incubated at 25°C and 54% of initial activity
when stored at 50°C at the end of 16 hours. The PcHNL-
CLEA was also used for the enantiopure mandelonitrile
synthess from benzal dehyde and potassum cyanide. The yield
and enantiopurity of (R)-mandelonitrile were obtained as 100
and 94% respectively.
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Introduction

(R)-Mandelonitrile, produced by hydrolysis of
cyanogenic glucosides that occur in members of the
family Rosaceae, is reversibly dissociated into benzal-
dehyde and HCN by the enzyme called mandelonitrile
lyase or hydroxynitrile lyase (EC 4.1.2.10) (Hydroxy-
nitrile lyases (HNLs) are important defense enzymes that
protect plant cells from herbivores or microbial attack.
Plants can release hydrocyanic acid (HCN) to protect
themselves against predators. This ability of living
organisms to produce HCN is known as cyanogenesis.
The cyanogenesis phenomenon is widely observed in
higher plants and is also reported in taxonomically
diverse group of organisms like bacteria, fungi, lichen,
millipedes, arthropods and insects. This phenomenon
involves enantioselective cleavage of cyanohydrin
(a-hydroxynitrile, alcohol containing a cyano and a
hydroxyl group attached to the same carbon atom) from
cyanogenic glycosides (cyanogenic precursors) by action
of an HNL into their corresponding aldehydes or ketones
and HCN. The reverse reaction of HNL, synthesis of
chiral cyanohydrins, has attracted the attention of
scientists and industry. In synthetic chemistry the reverse
of the natural reaction, namely the addition of (hyd-
ro)cyanide to carbonyl groups, is exploited for synthesis
of optically pure cyanohydrins. Chiral cyanohydrins have
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attracted much attention as components or precursors of
numerous pharmaceuticals and agrochemicals such
as a-hydroxy acids, a-hydroxy ketones and B-amino
alcohols [8].

CLEA was prepared based on the reported procedure
[9]. The lyase activity and carboligation activity of
PcHNL-CLEA was measured according to Tiikel et al.
[10]. The yield and enantiomeric excess (ee) of
synthesized (R)-mandelonitrile was analyzed by HPLC
equipped with Nucleocel Delta S chiral coloumn (4.6x250
mm) at 220 nm.

The influence of pH and temperature on the lyase
activity of PCHNL-CLEA was investigated.The optimal
pH and temperature for lyase activity of PCHNL-CLEA
were 5.5 and 25°C, respectively. Kinetic parameters of
PcHNL-CLEA  were characterized at predetermined
conditions for lyase activity. K, and V., values were
determined as 4.0 mM and 22 U/mg prot. , respectively.
In our previous study, K, values were found as 2.23 mM
for free Prunus pseudoarmeniaca HNL, 1.60 and 1.03
mM for immobilized Prunus pseudoarmeniaca HNLs
onto Eupergit C and Eupergit C 250 L, respectively [10].
In the previous studies, the K, values of different HNLs
were reported as 0.172 mM for Prunus serotina HNL,
0.290 mM for Prunus dilcus HNL, 0.790 mM for
Sorghum bicolor HNL and 0.093 mM for Prunus lyonii
HNL towards mandelonitrile [11, 12].

The thermal stability of PCHNL-CLEA at 25 and 50°C
was studied. PCHNL-CLEA retained 72% of its initial
activity when incubated at 25°C and 54% of initial
activity when incubated at 50°C at the end of 16 hours.

The carboligation activities of PCHNL-CLEA was
evaluated by the synthesis of (R)-Mandelonitrile ((R)-
MN) from benzaldehyde and HCN. The yield and ee of
(R)-MN were determined as 100% and 94%, respectively.
In the literature, the yield and ee were reported as 65-
100% and 94-99% for (R)-MN, respectively [13,14].

Conclusion

In this study, the optimal pH and temperature of
PcHNL-CLEA were 5.5 and 25°C, respectively. K, and
Vimax Values of PCHNL-CLEA were determined as 4.0 mM
and 22 U/mg prot., respectively towards mandelonitrile.
PcHNL-CLEA showed great ability in (R)-MN synthesis
and (R)-MN were obtained with 100% yield and 94% ee.
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