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Figure S1. SEM images of: (A1, A2) Cus(POs)2 CaLB-HNFs; (B1-B3) GO-Cus(POs)2 CaLB-HNFs; (C1-
C3) CNTs-Cus(POs)2 CaLB-HNFs; (D1-D3) GO/CNTs-Cus(POs)2 CaLB-HNFs; (E1, E2) GO/Fe20s-
Cus(POx)2 CaLB-HNFs; (F1-F3) Mn3(POs)2 CaLB-HNFs; (G1-G3) GO-Mns(POs): CaLB-HNFs; (H1,H?2)
CNTs-Mns(POs)2 CaLB-HNFs; (I1-13) GO/CNTs-Mns(PO4)2 CaLB-HNFs; (J1, J2) GO/Fe203-Mn3(POs)2
CaLB-HNFs.

Figure S1 presents the scanning electron microscope (SEM) images of CaLB-HNFs based on
copper (II) (A1, A2) and manganese (II) (F1, F2, F3) ions. Regarding copper-based HNFs, Figures Al
and A2 reveal the presence of high quality of nanoflower structures with diameters in the range of
15-30 pum. After the addition of GO (B1-B3), the formation of a more aggregated structure is observed
with flaky crystals, even in the case of the presence of magnetic nanoparticles (E1, E2). The presence
of CNTs on the surface of the nanoflower structure provides further protection on the final flower
nanostructures of CNTs-Cus(PO4)2 CaLB-HNFs (C1-C3). However, the presence of both GO and
CNTs in the flower structures does not present a well-defined flower structure (D1-D3). On the other
hand, in the case of manganese-based HNFs, the presence of carbon nanostructures, either GO (G1-
G3) or CNTs (H1, H2), facilitates the formation of nanoflowers compared to the unmodified one (F1-
F3). Notably, the combination of both nanostructures results in the growth of clear crystals forming
particular flower porous structures (I1-I3 figures). Finally, the modified GO/Fe20s-Mns(POs4)2 HNFs
seem to adopt a more granular formation (J1, ]2).
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(b)
39 Figure S2. EDS spectra of: (a) GO/Fe20s-Cus(POs): CaL.B-HNFs; (b) GO/Fe203-Mns(POx)2 Cal.B-HNFs.
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Table S1. Elemental analysis of GO/Fe20s3-based CaLB-HNFs by EDS.

GO/Fe20s- GO/Fez0s-

Cus(POHNFs  ‘Atomic% Mn:(POs): HNFs ~ AAtomic%
C 59.01 C 57.99
0 15.38 0 17.39
Na 4.03 Na 3.07
p 5.16 p 4.05
S 0.39 S 0.0
cl 3.98 cl 4.0
K 0.22 K 0.19
Ca 0.18 Ca 0.0
Fe 4.34 Fe 5.42
Cu 731 Mn 7.69

Total 100.00 Total 100.00
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Figure S3. X-ray diffraction patterns of: (a) Cus(POs)2-based CaLB-HNFs; (b) Mns3(POs)2-based CaLB-
HNFs.

XRD has been applied to all of the CaLB-HNF samples which were synthesized with copper or
manganese ions and all patterns are shown in Figure S3. For the copper-based nanoflowers, the phase
of Cus(PO4)2-3H20 (JCPDS 00-022-0548) was detected, which was not changed when GO, CNTs or
mixture of them were used for the preparation of the modified CaLB-HNFs (Figure S3a).
Accordingly, in the case of manganese-based nanoflowers, a shift on the XRD peaks was observed,
due to a phase change from Mns(POs)2 to Mn2207 when the carbon nanostructures were added in the
preparation of CaLB-HNFs (Figure S3b).
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Figure S4. Transesterification of tyrosol with vinyl butyrate catalyzed by CaLB.
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Table S2. Conversion yields for the enzymatic transesterification of tyrosol with vinyl butyrate in
non-aqueous media, by GO/CNTs-Cus(POs)2 CaLB-HNFs.

Reaction medium

Conversion yield

(%)
n-Hexane 99.3+0.2
Acetonitrile 82.4+0.5
2-Methyl-2-butanol 65.8+1.3
tert-Butyl-methylether 95.8+0.3
tert-Butanol 35.2+0.3
[BMIM][PFs] 495+3.6
ChCL.U 91.3+3.8
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Table S3. Reaction rates (mM h) of tyrosol transesterification catalyzed by GO/Fe-Mns(PO4)2 CaLB-

[©mom

HNFs in non-aqueous media.

Reaction medium Rate (mM h-)
Hexane 9.50+0.2
Acetonitrile 0.32+0.8
2-Methyl-2-butanol 0.23+0.7
tert-Butyl-methylether 8.25+0.4
tert-Butanol 0.15+0.4
[BMIM][PFs] 0.13+1.2
Chcl:U 0.14+1.0

© 2018 by the authors. Submitted for possible open access publication under the

terms and conditions of the Creative Commons Attribution
(http://creativecommons.org/licenses/by/4.0/).

(CC BY) license



