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Abstract: In this paper, the immobilized lipase ™TL was used to catalyze the transesterification of naringin under non-aqueous conditions
to produce a series of naringin esters with different fatty acid chain length. The immobilized lipase ™TL enzyme showed high catalytic activity
towards the reaction, with substrate conversion ratios being above 90%. In a 4 mL tert-amyl alcohol system, 50 mg of lipase ™TL, naringin: acyl
donor=1:20, and the reaction was performed at 50 ‘C for 3 hours, and the regioselectivity was above 99%. After the naringin esters were
analyzed and identified by HPLC, mass spectrometry, and nuclear magnetic resonance, the acylated products were naringin-6"-o-ester. It was
found that the ClogP values of naringin esters increased with the increase of the chain length. Among them naringin myristate ClogP value was
6.50. The results of HepG2 cell inhibition experiments showed that the inhibitory activity of naringin esters on HepG2 cell proliferation was
closely related to their lipophilicities. Compared with naringin, naringin esters had a better inhibitory effect on HepG2 cell. Naringin myristate
with long-chain fatty acid had better fat solubility and stronger inhibitory effect on HepG2 cell proliferation (2.28%). The enzymatically
synthesized esters may have a broader application prospect than naringin.
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Table 1 Chemical shift of naringin hexanoate

Carbon number Naringin/ppm Naringin ester/ppm Chemical shift/Appm
C4 197.13 197.10 0.03
C7 165.16 165.09 0.07
C5 163.58 163.56 0.02
C9 163.22 163.33 -0.11
c4 157.68 157.72 -0.04

C2’, Ce’ 129.43 129.49 -0.06
cr 127.73 127.61 0.12
C3’,C5 114.93 114.99 -0.06
C10 103.48 103.66 -0.18
C11” 101.11 101.08 0.03
cr» 97.96 98.05 -0.09
C6 96.43 96.72 -0.29
C8 95.35 95.40 -0.05
C2 79.32 79.42 -0.1
C3” 77.61 77.54 0.07
C5” 77.54 74.12 342
c2” 76.70 77.42 -0.72
c4” 72.50 72.53 -0.03
c2” 70.77 70.77 0
c3»” 70.74 70.47 0.27
Cc4” 69.80 70.44 -0.64
Cc5” 68.58 68.59 -0.01
C6” 60.84 63.18 -2.34
C3 42.76 43.09 -0.33
Cé6 16.85 16.85 0
C=0 - 174.01
CH; - 12.89

Er 1 RTRAARMBNETE,
2 TESEKELERIAXIREATES "TL 4 it B HEE S AR R RS20 °

Table 2 Effect of different acyl donors on transesterification of naringin catalyzed by lipase "™TL

Entry Acyl donor Conversion/%  6”-Regioselectivity/% Mass spectral peak m/z [M+Na]"

1 Vinyl acetate 98.67+1.34 >99% 645.18
2 Vinyl butyrate 97.67+2.88 >99% 673.21
3 Vinyl hexanoate 96.64+1.63 >99% 701.24
4 Vinyl octanoate 96.10+1.19 >99% 729.27
5 Vinyl dodecanoate ~ 92.53+0.98 >99% 785.34
6 Vinyl myristate 91.76+1.63 >99% 813.37

E:oa, FBREMHN13.1.

\ BRSO —, P KRR
2. <R 4 H AR 3T g M,

5 PREKBARUA RIS TTL @M ey . G, (e
Sl b I KBNS, P A=
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