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Advances in microbial transformation of pentacyclic triterpenes
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Abstract ; Pentacyclic triterpenoids are an important class of natural organic compounds that are abundant and widely distribu-
ted in nature,with a variety of biological activities such as anti-tumour, anti-diabetic , anti-viral , anti-oxidant and anti-bacteri-
al. Structural modification of pentacyclic triterpenoids by biotransformation technology can provide more lead compounds with
novel structures for bioactivity screening,and thus lay the foundation for the development of new pentacyclic triterpenoids with
greater bioactivity. In this paper,the five most representative compounds of the three structural types of pentacyclic triterpe-
noids (oleanolane-type ,ursane-type and lupinane-type ) , namely oleanolic acid, glycyrrhetinic acid, glycyrrhizic acid, ursolic
acid and betulinic acid,are reviewed in the last 10 years of biotransformation research results to provide reference for natural

product biotransformation research and new drug development.
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Fig. 1  Biotransformation pathway of oleanolic acid and chemical structure of oleanolic acid derivatives
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Fig. 2 Biotransformation pathway of glycyrrhizic acid and chemical structure of glycyrrhizic acid derivatives
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Fig. 3 Biotransformation pathway of glycyrrhetic acid and chemical structure of glycyrrhetic acid derivatives
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0-B-D-glucopyranoside (100 ) , 5 UA # Ik, b &%)
99 Xt Hela 4fiif \ K562 £ Jf 71 KB 4f Jitd b 2 A7 B 56
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Fig. 4 Biotransformation pathway of ursolic acid and chemical structure of ursolic acid derivatives

Mo FIREIRIR AT A= Yy BP0 HIV Il RS2 50t 2 28
Fr) BB , 56 (R R AE A1 58 Bir NCT 245 H 51 AR
BRI (RAID) P o PREERR © W BT 4
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Goswami 2! % Bl {4 ME NG 2 76 FL K 2F AT 7
( Bacillus megaterium SC16644 | R ; Bacillus megaterium
SC6394, S) . Wi 55 8% % & ( Streptomyces fragilis

SC16401,T) 3/ 56 4R I B ( Cunninghamella ele-
gans SC16025, U) . + {fi % ( Aspergillus terreus
SC16513, V) 828 T JFAT 454 . FE2EHFT I (R) Y
H1,C7 (C15 . C23 fii ke A= 2 Ak, C3 2k Ak, A=
J 3 AT A .38,78, 15a-trihydroxy-lup-20 (29 ) en-
28-oic acid (102) 38,78, 15a,23-tetrahydroxy-lup-20
(29) en-28-oic acid (103 ) F1 78, 15a-dihydroxy-3-oxo-
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Fig. 5 Biotransformation pathway of betulinic acid and chemical structure of betulinic acid derivatives
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