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Abstract: y-Decalactone (GDL), a lactone compound, contains flavors reminiscent of coconut, cream, and peach. It
naturally occurs in fruits and fermented products and is widely used in edible flavors, cosmetics, and chemical industries.
Natural y-decalactone supply is insufficient to meet the increasing demand of consumers. y-decalactone obtained by
chemical synthesizing are racemes with no optical activity, low safety, and are harmful to the environment. However,
y-decalactone synthesized using biological fermentation has a similar structure and is naturally equivalent to that of naturally
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extracted y-decalactone obtained from plants and fruits; presenting high popularity among consumers. Hence, the microbial

biosynthesis of y-decalactone presents a vast research prospect. This article reviews the biosynthesis pathways of y-decalactone

and summarizes production enhancement strategies, such as genetic engineering, strain mutagenesis, increasing substrate

dispersion, optimizing fermentation conditions, cell immobilization, and in situ product removal. Finally, the current

challenges and future prospects of the biosynthesis of y-decalactone are discussed.
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Fig.1 Metabolic pathway of ricinoleic acid to y-decalactone
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0.032 g/(L-h). Silva ZELINFER &7 [CIERE (Ashbya
gossypii) AWK, {EidRIE AgDES589 K&Kl
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T AATI HER, FETEMRIGER IR REP RIA, 9- 22
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AT G - N BRI O B lf, &0t 5 d LG,
y- %% P9 g 1) B K 7= & Al ik F1) 131.80 mg/L. Zhang
SE O FEY 201 R 4 44 2K/ 9 B R T A g IS E I
CGMCC 2.2087 B HR& K y- XN TR, Z5REW, 4
TR AT 4 2/ I R A 2 A (0 LA 5 P I A T g
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G3-3.21 B AR [ 2 7E MR A Al p- 2SN,
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H YR T BRI LR, 7R IR P I E AL &
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Fi () 7= B B = 31 31 8.05 g/L.  F AR P DL AR IR HR
KB BE MF-Y11 R Wbk, B minGi&mg
ML, X A W e A i F2 Hp AR B - 28 IR IEAT
BERH, AR BRI B RE TR B (0 40 KO8, AT 4
- BB E. SREH, FEEAKES
¥) (DC345). F A H 1000, E A - 2000 1
IEBRBERT 9- 28N BRI AR A3 A IERER, H
SN DC345 1S40 y- 22 N B 7= & e, 1l LA
15 %) 3.85 g/L, It — B i1k DC345 ¥ N &,
LIS IR N 30% (V/V) B, p- 28N g I A OK
& IAF 535 g/L, L7 2% 8 0.111 g/(L+h).
Malajowicz 255 FL A 7 — WA AL, 2818 A0
= MERAE p- 22 ER RIS A R, EIE R
T B e B A A U Rk ER, B 2k £ Amberlite
XAD-4 B lg K W Bt - 22 N ERSCEL =) 0 5. 1
ZMHE EWE 6 h fa, AEWERAL A R R R
BEANJE 1% p- 25 N IR AE B G b A IR Bt G JHE 36 T
VOPEE IR, (615 - 38 P9I A % DRk W FfS F1
BRRAR, B2 y- BANTRI SRR SR 2.45 g/L.
Alchihab 281 D) #8 # 41 B £} (R.aurantiaca) N
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102 F1 MN-100) 7E # 4k A& 5 1 %F p- 28 P s 1)
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FEWE SR B p- 2SR RS LR 1 FTR .
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*1 FERARESIR p-E A2
Table 1 Yield enhancement strategies and corresponding y-decalactone production
;:;Zii B FHT ik /é;f) /[g[;fh)] };i
fi# R AR K B2 EF Polg Bk POX1. POX3+ POX4. POX5. POX6 3B 0.27 0.004 [24]
fi# A8 BR KB YLO13-250 T RANE BB A 89 FAAL KR 1.70 0.023 [24]
fifig AF K B2 YL022 T AR BB A AL B AAT] A 2.20 0.031 [24]
£ fi% R AR I B% B MTLY40-2p 3% POX3. POX4. POX5 B 5.50 0.032 [25]
o AT I BB SRR Agl;ffjjtff;‘%lip%gﬁfg g‘” 4 BB, 5.00 0.104  [26]
= fi# A5 AR KBEEE MTLY40-2p b POX2-POX5 R Ao Az it &3k POX2 3 7.00 0.145 [27]
fE AR B K BEEE As2.1045 AP R CRFI, 3% POX3 AR 0.53 0.011 [28]
fi#RE BR K B2 Tpp-11 WEEE POX2 KA, 3% POX3 K H 3.30 0.027 [29]
fERE AR K B£ 4 As2.1045 AAFE 1.44 0.030 [31]
ii“ B GRBEEE M6 FIEE 1.25 0.016 [32]
RAFH B GV3101 ZERE PpAATI / / [33]
BB B4 HF MF-Y 11 W% L= g, RERMENTT 5L 2.79 0.046 [13]
¥ o #2A5 BF K B2 E CGMCC FIGIRIET , 3R 3 IR 4y
& 22087 S Hfo i BB 620 0105 [39]
K fi# g IF K B%E CGMCC 2 o N
52087 % FLIE 8 R B GLIE B R BR 3.36 0.140 [40]
fERE AR K B2 W29 BK B RGO RRIRE 30% 0.27 0.004 (8]
fi% B B I B NCIM 3590 BFataa A 2.00 0.200 [41]
i fi% M6 B KB EF KKP 379 SR B 2.93 0.042 [42]
fitﬁ%‘ f#RE AR K B2 HE W29 e g oy By 1.00 0.007 [43]
" fiE R AR K B2 W29 RBAAMERE, RIS PITHR 5.40 0.225 [44]
fiE R AR K B2 W29 R AAE R FE / 0.075 [45]
fi# R BR K BEEE W29 N8 B e A 1.60 0.033 [46]
& & 418 E CCRC 21975 kA B B e 0.13 0.001 [49]
ff i %%ngMCC M eE R 2k B R B e 8.37 0.348 [50]
Eg%t fE e AR KB G3-3.21 W e B B AR 8.05 0.168 [51]
BRE B H MF-Y 11 W1 YA e ik BRAN 6 R B 2 B 4 A 5.44 0.113 [52]
fi# g AR K B2 FF ATCC20460 R W R AMEAE (DupUM ) B2 B8 faje 1.59 0.033 [53]
fRRE AR K BE 4 G3-3.21 FA B iRk vg AANEL E T Horkew 3 8.05 0.168 [51]
l‘f@ AR IE B4 MF-Y 11 IR RAE IR A IR LA R 5.35 0.111 [52]
?ijvi Al AR KB B KKP 379 A Amberlite XAD-4 #i 2.45 0.102 [54]
ey Al 2ss AN K IR B 6.50 / [55]
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