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Research progress on the relationship between fruit epicuticular wax
metabolism, regulation and quality
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ABSTRACT: Fruit epicuticular wax is the first barrier to contact with the outside world and plays an important role
in its growth and storage. Wax is mainly composed of ultra long chain fatty acids and their derivatives (aldehydes,
alcohols, alkanes, ketones, and esters). The content and composition of fruit wax are different in different kinds of
fruits. At present, researchers have cloned some genes related to wax synthesis, and found that many transcription
factors are involved in transcriptional regulation of wax synthesis. In addition, epicuticular wax will also affect the
postharvest quality of fruits, thus affecting their shelf life, and thus changing their commercial value. Therefore, this
paper expounded the effects of metabolic processes such as the synthesis pathway (synthesis of very long chain fatty
acids, decarbonylation pathway and acyl reduction pathway) and transportation pathway of epicuticular wax on fruit
quality, as well as the technical means to maintain fruit quality by regulating wax during postharvest storage,
including physical and chemical methods, and discussed and prospected the research prospects of epicuticular wax in
fruits and vegetables, which provides a theoretical basis for extending the postharvest shelf life of fruits and
cultivating excellent varieties with postharvest storage tolerance.
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1.1 REFREROERIEE

U A R — N B A R R, TR AR IR T
16 % 18 [WAsHERIE 2 MG AL TER T, JEfP han i+
BN 20~34 WBKEENG TR . B2 B K HE NG W BR 1 by I o
B A R AR S B IR R AR RN B LAA IR AR AE Y

L1 ARRAENS B9 A AR

A BERE IR (very long chain fatty acids, VLCFAs)J&
WA R BT AR B, A s R A 1Y, CL6
C18 BEHARIRE 1(C16/C18 BLIE-ACP)TESR A i e &
ity 52 A W0 (A0 T 38 2o IR U R DA Sk AT AE W A, TR
C16/18 BE3-ACP i1 B - ACP Bl B L MIFES B Cl6
M C18 Je iR, 45 C16 F1 C18 BEMimR ki b 2 oy 5 99 |
IR BEBE LA G LT R C16 1 C18 PEHE-CoA HYAIK
Ji(long chain acyl-CoA synthetase, LACS), H:k, C16/18 Jig
Ui R RN —TE-CoA FE NI AR R NI, ZRR iR
SEMPTTE SR, JERL VLCFAs(F3ERE C20~C34)LIME
Shy A A B A AL
1.1.2 BELies

JBEBR R AR KSR 42, VLCFAs 2 7EEIH-CoA i 5
it P A A0 I, R I A TR R il 1) A T A
Beleke, HAEH BB F2 (b (mediate alkane hydroxylase,
MAH) AT A R R, B4 MAH ZIRAE A A
Bl o AR AR e SR S W o A ) AR TP A IR AR, FLIZ
TR B B AN FEIN BT . TTANG 25U R 5% 4% PR K 55
WRU R Z 5, 8 A5 W 5 A W AH 3G 18 3L R (VepAS
VeLUS . VeWSD  VeFAR . VeKAS . VeKCS . VeCERI . VeCER3)
KA EAR AL, IF HAT UG R R S ARG S . QI
2 )4 3 B vp S 5 K T CER $£H MACER1, A AT
AT LASEIN 3 Rt S (AR, i R S PR UG, I
Gb, SESR Y MACER2 3 N 7E KA NG iR & it 7 vt T
Ay E C28 1 C30 KHERRINIER, M oG o e iR 1E
MACER2 FE[H B R AT AR AR AR, AT (372 55 3 iz s
SR, AERE RS RYT . g R B LS SRR
550 A A DG 5 AN I R ——MdLACS2 MdMAH] |
MdWSDI . MdCER4 1 MACER6 Fik#E # i, H
MAERF2 FEDRURT DL 35 48 3 3 L0 I oA 4 1, WA
SR B I R R, T SR I 7 A A A il R
TR ARG SRS 2R Pk, R ARG AR
VLCFAs fEIGEAR h 2t ZFEEA1E A, ZEakes . Beli
T2 52 0 T A B oy, SO R S 3 B I T 4 43 B, DA
R I I e AR AR, R R S RGN A O AR R A
JHMIE PR RE T, 2 I 24 SR SR S I
1.1.3 BEARLRiESHR

Tk BE8 SR A% FR M) R & 42, VLCFAs 7EMEIL IR
JELIR AR R S G, ) AR B TR A B A R
SRR i R 4 48 A5 SO A e SE TR - ZEBL R T, BT R
ME-COA A AT IAEtE, A KCS 2EH 2 5K
BREEI BE ) VLCFAs M4 4 . YANG e v &
W 6 A~ KCS HLH(Cs9g07970. Cs7g13310. Cs7g28170.,
Cs4g17260., Cs6g02360 FI orangel. 1t00556)1E R je i 6
ik, PTRENE TS5 TR SRR IR A . TE Y
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S BE R, AT LU gE ) e s R R 8 CsKCs2
H1 CsKCS11 F RIAT LAE 88 JoT 4 BB 23 S 8, (i g s
TR B, T R T A, AEREAR A AR S R
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it CER4 WM ALK BERE 27,
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Cl6 Fl C18 KAk g B AE N BT & iU T, ARG HE
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U TR A2 i B R, i i SR T . GUTIERREZ
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WIS AR SCIE N S S R A R S i, IF Bk & i
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S GE VI OG . LER AR N R th & B CsSAD6
H CsFAD2 335K V-, e WA 5 45 o A Hf A
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Fig.1 Relationship between epicuticular wax metabolism and fruit quality
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% Y LA RO SR N T L S 8 S o8 S 70 o
i 245 N P 2 0 T At A TR A v e, 8550 5 A T o
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S 5 i AR TR
22 EFIEE

H AT i 5 14 5 5 3 B I TR 5 b R s R 2
(A8 CIEHAL IR | HR AR Z AL BRI K A R AL A
221 THELE

Z s R — P mT LA 0 20 A A A 2E R, e T
DA i SR S B 0 o 2 AR 4 i B o L LM S R
HRILT 25 DA B PA N ——MdACS]
M MdACS3, 3 H. @RIl S & 75 SR Y6 R
55 S AR A S 9 F3k, W MdACOI. MACTRI .
MAETRI, MdERSI. MAdERFI Fl MdERF2, % S6FLIR 5k
JE A s i DA G o U R AL R o |
FAUE IR S AR SRR 22 0 g n, RSt
TS5 W B8 T R AT DAER i 5 5T 1 B s A G [
(ks DA 4 o e o 1) 7 o, 2RSSR S S B ST
FRAIF S i 5 0 R 8 8 SR DG 2B 4 6 U R i 2k, i
R RS BLRE L SR T 4 AN
(MdCER4 . MACERG . MdWSDI1 FI MdMAH)JT T3¢ F i
WEEYIG L, I HAEW] T e LI . (e a3
B AT RIS B AR B DG CERT RN MYB44 5EIA
Feik R, LT P o B YA ST [ ) A S B T
W g Rk, 2R R—FhE MY R, AT
VA3 3 9 5 0 SR O B TR ) Rk, ol SR S R I R I
R AR, T LI i ol AR S S 3R R B A AR, T
YRR T
222 ARRZEAHE

MR —FAYEEY R, ethSs 5 TRERK
U JR 4R I TR o CAO 251V 9 2 B 4 SR R A B W ),
RS TR BB . B ast, B R LR,
L 5 £ i 9 [ ) A T 3, 3 X e K 4y




286 B dn 2 4 R R I A 4R

F 14

(0l . ZH . Bes . B BRIAIR . MR)IEAT R AT, K
=M A AR S 2 A E R EAH R R, R
WFIT B, SRR PR 2 AT DL R R A s 2 W AR
PR B 305 CAO SN B 5t 45 R — 30 s e
FRPR R AL B A PE R R R R, R PR S i
FIRR IR (A HEIR . A S RE IR . s IR 0 At i 19 ) A AN 4
BEWTMR MR « 7T R A RRIR) 19 2 s 38 v X IRAE, H
it B2 R S PSR I o 0 (R T SR R b F At 0 IR,
AT LA DRI &1 D58 A0 B 2R A SR S AT R s o S SR A I R A
SIS R AR, IR R SR SR R Y i, DA
FEHCR R dh T
223 KApERAE

KGR —Fh 12 A T R SR, A
K& & Myom it A EE AR, K2
RICRWUG WL, —SefF 3R], AN S LAl
SR S R RO T LT A TRIE B MR 20 Ak
PRI S AR SR W B LAy, BRI, TR
HIIE 27 A BT DL ) 985 S AL AR S Y S A R
Hto JIANG ZEUPMUfi K b e A B S A5, & BLE AT LAIE ik
TRESLTE IR 1o AR A A B T B A AR, S L 2 AR R -
SR T AT A S 2 W R N R I R A 2
Y. B, BEVIRR . BRJS. BEZ. el ALAh AR o
KRGy, 5 IAD R 5L 3R B B A FE A — B B
BE WLEE K A B2 b 3 3ok ) R A 3R R W ST A5 4, T DA Kk TR
JOT H B HRRO BT B TC R T 0 04 17 20 A EE S B2 2N
R B, 7KA% 8RS A B kAR SR 53R B 0 o 20 %,
PRSI  B, E BRUH/NI BT 4 R 0 AR R AR, A
TP s it I o

25 B RTIR, R 3R Ak T B o 2 B I TR G
FEE R FRIL, AT LA BLSE SR By 0T 4H A ) LA, R
% . BRSSO A DG T & A AR Ak, a2 I 52 0 2R
SEUE TR A, PR R A AR ), T BRRRA
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