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ABSTRACT: Rutin, or quercetin-3-O-rutinoside, is a natural flavonoid present in buckwheat, rue, and Sophora
japonica and other plants. Rutin has various biological activities such as antioxidant, hypoglycemic, and
cardiovascular disease prevention, but its low solubility limits its practical application. The synthesis of rutin ester by
lipophilic modification of rutin structure can effectively improve lipid solubility and increase bioavailability. This
study presented a detailed review of the progress of enzyme-catalyzed synthesis of rutin ester in the non-aqueous

phase, focusing on the effects of enzyme type, reaction media and acyl donor on the synthesis law of rutin ester. The
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difficulty of enzymatic synthesis of rutin ester was that rutin contained multiple hydroxyl groups and its insolubility

with acyl donors and this study summarized the modification sites of rutin. The substrate solubility could be

improved by through media compounding and physical assistance. High regioselectivity of rutin ester could be

obtained by screening enzymes, enzyme modification, etc, further described the effect of acyl modification on the

antioxidant activity of rutin, and summarized the existing strategies for the isolation and purification of rutin. Finally,

proposed the future research directions of rutin esters, which are of guidance for their further research and

exploitation in the future.
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Fig.1 Chemical structure of rutin
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Table 1 Main process parameters for the enzyme-catalyzed synthesis of rutin fatty acid esters in recent years
[N i N A ALK/ % A B EZPUN
LR HBR(C2) Novozym 435 FAEE, 60°C, 96 h 94 4”.0H,4”,4-OH [35]
ZIRIFIE(C2) Novozym 435 DU TN T ANER/IERE, 37 47-0H [36]
45°C,45h
733 )%=
LIRSl H[CAK% CEl6 ZWkg SNmE 60/30 - [34]
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- JEL )z
T#%&)&*ﬁ@“ R R 1 LBz, 50°C, 4 d i : B31]
TH(CH) T B 2R MEBE, 45°C, 8 h 90 . [37]
JEWiBR(C3~C18) Novozym 435 BT/, 55°C, 120 h 16~40 4.OH [24]
BT, 60°C, 168 h,
BT (C 4 - 2
Ag iR (C4~C18) Novozym 435 W 10 /L 27~62 4-OH [27]
RE BT R (C4~C22) Novozym 435 BT, 60°C, 168 h, FE/RIL 1:5 15~61 4-0H [38]
JEWi R (C6~C12) R AR 2221 SP 435 JIE i ity AT, 60°C 42~76 4-OH [39]
g i R (C8~C12) Novozym 435 PN AL BT B/ DY S R, 45°C 50~60 - [40]
N R/ T BE, 55°C, 96 h
73y Yy Wi 12Y > > 5 B )
2R BB AR 22 W B 7 1 RS 14 13-65 [41]
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Ak FAM AR 22 B LR Wi G B N, 20~55°C, 120 h - 4-0H [43]
A R P g Novozym 435 BUT T, 60°C, 80 h <10 - [44]
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M JRRR Novozym 435 TR, EE/RH 1:4.5,55°C, 60 h 93.7 [21]
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