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Abstract: The effects of salt additives, enzy mes and substrate structure on on'enzy matic hydrolysis of racemic p-hydroxyphenylglycine
ester were examined systematically, when the salt was used as additive. Among seventeen sorts of salts tested, chloride salts and oxalates have
slight effect on Novozy m 435-catalyzed hydrolysis of racemic p-hydroxypheny Igly cine methy | ester, while potassium phosphate only increased
the reaction rate but did not influence enzy matic enantioselectivity. Bicarbonate salts, ammonium salts, sodium phosphate and sod ium acetate all
could not only markedly accelerate the reaction but also improve its enantioselectivity in comparison with the reaction without adding salts, of
which ammonium bicarbonate was showedto be the best additive for the reaction (E value of 78 was achieved). When Alcalase was used a
catalyst, the initial reaction rate and E value of p -hydroxyp henylgly cine methy| ester hydrolysis in tert-butanol were boosted by the addition of
NH4HCO3 with 30% and nearly-3-fold, respedtively, as compared to the result without the salt addition into the reaction system. However,
interestingly, NHsHCOs inhibited papain-catalyzed hydrolysis of racemic p-hydroxypheny Igly cine methy| ester to some extent, decreasing the
initial reaction rate with. 35% and E value with 60%. For the Novozym 435-catalyzed hy droly sis of racemic p-hy droxypheny Igly cine ethy | ester
and buty| ester, the E value of both substrates were markedly improved by adding NH:HCO3 inthe same reaction system from 5to 25 and from
2310 28, respectively.
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Novozym 435 FlIZ5 FIfif Alcalase 712 Novo 2
F]E%; AR Papain. XA AH AR . xR
FOR H R AN S IR O F 25 [E Sigma 1 Aldrich
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Fig.1 Time courses of the hydrolysis of racemic

p-hydroxyphenylglycine methyl ester in tert-butanol with
NHsHCO3 as additive
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Table 1 Effect of different salts on the hydrolysis of racemic p-hydroxyphenylglycine methyl ester in tert-butanol

Salt Concentration/(mmol/L)  Novozymd435/U  Vo/[mmol/(L h)] Conversion/% eep/% E
None 0 0 0 0 0
None 0 45 0 0 0
NH4HCO3 20 0 0 0 0
NH4HCO3 20 45 0.49 39.8 95.2 78
NaAC 120 45 0.43 335 835 17
NaAC 120 0 0 0 0
NasPO4 120 45 0.48 47.2 723 12
NasPO4 120 0 0.01 47 0 1
K3PO4 120 45 0.86 76.1 1.7 1
K3PO4 120 0 0.54 52.6 0 1
2.2 TRPREER AN 3 0] Il e xR H 2R i K AMAE INAZ KSR S N R EAT [R) A RE B2 v ) i AR 2 %

FR RS2
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Table 2 Effect of different bicarbonate salts and ammonium

salts on the hydrolysis of racemic p-hydroxyphenylglycine

methyl ester in tert-butanol

Vol Conversion ' eep

salt E
[mmol/(L h)] 1% 1%

KHCO3 0.42 28.3 917 33
NaHCO3 0.37 38.0 905 35
A4 T B 0.91 413 89.2 33
% B e 0.99 44.4 89.7 39
BB 0.31 25.1 886 22

B Ei4/= L. 034 33.9 855 13
FEIZTE 032 25.4 87.3 20
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Fig.2 Effect of buffer pH on enzymatic hydrolysis of racemic
p-hydroxyphenylglycine methyl ester with NH4sHCO3 as
additive
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Fig.3 Effect of concentration of NaOH on enzymatic hydrolysis
of racemic p-hydroxyphenylglycine methyl ester
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Table 3 Effect of ammonium bicarbonate on the hydrolysis of
racemic p-hydroxyphenylglycine methyl ester catalyzed by

papain or alcalase in tert=butanol

NH4HCOs Vo! Conversion  eep
Enzyme
/(mmol/L)  [mmol/(L h)] 1% 1%
Papain 20 0.17 10.5 388 2
Papain 0 0.26 19.8 613 5
Alcalase 20 0.73 68.4 453 11
Alcalase 0 0.56 413 506 4
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105 MR T Novozym. 435, FAT4k 4% 151 7 % In
NHsHCO3 X JH T Bl oM o 76230 oAt 6 Fb i iy
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R 4 HREESEXT AT B Novozym 435 1L E ERE/KARAISZ N
Table 4 Effect of ammonium bicarbonate on Novozym
435-catalyzed hydrolysis of the other racemic
p-hydroxyphenylglycine esters in tert-butanol

NH4HCOs Vol Conversion eep
Substrate E
/(mmol/L) (mmol/L h) 1% 1%

p-hydroxyphenyl

] 0.36 33.2 88,5 25
glycine ethy| ester
-hydroxypheny|
p){ ypheny 0 0.10 7.9 675 5
glycine ethyl ester
p-hydroxyphenyl

. 20 0.15 12.1 922 28
glycine buty| ester
p-hydroxyphenyl =, 0.02 48 913 23

glycine buty| ester

3 i
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