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Abstract ; Postharvest diseases of fruits and vegetables cause huge economic losses. Mycotoxins caused by some pathogens are

harmful for the health of human and animals. Making use of chemical method may easily pollute the environment and remain

toxicity to some extent.The use of chemical control is facing more and more restrictions. Biological control of postharvest decay of

fruits, vegetables and grains using antagonistic yeasts has been explored widely as one of several promising alternatives

tochemical fungicides. In this paper, the stype, effect, mechanism of antagonisticyeast and how to improve the biocontrol

efficiency were reviewed.
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(Zygosaccharomyces ) M BT LAV 5 3R o B 45
B AP IE IR 22 9 B ( Candida sake ) CPA—1 X3P R
J5 T FEIR IR BENG S B IR AT S DT ROk ™ o R
B R B, A R BR A AR R R
BRI it DR R b S 5 A5 F AR, 1 B
( Rhodotorula glutinis) Y —44 %5t 35 Fi b A A5 52 14 IR
FERAT 734 5 DA A AR 358 00 B i Ay A5 I 7 )
TE ) ( Kloeckera apiculata)34—9 X #H A AN % 28] B H
B MR BT I A7 W7 P Ve 5 IR A - e vh 4y B 45
Fl|— Kk B & B2 ( Leucosporidium scottii ) Atl7 | J&=—
ARG R, BE S AR 4 3 [ 4525 | 37 J 7% 22 AR B 7
L A3 SR T B RN R B 5 SR el 4 v 3 1 A
AN L v Be AR W B ( Pichia caribbica ) Xf %455 WY AR 5
JE IR AR FEIR AT B DT G BOR ™ o Mg it b
FAAETEHUEEBE TR AR, 43185 & v B 2RI ) — BRIG PR 4L
V1) ( Rhodosporidium paludigenum) , G 3= Hl b
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Table 1  Partially representative antagonistic yeasts used for management ofpostharvest diseases
AN P TEBUEERE B I6 A 3 B e D B I RERME SH
& Candida oleophila(1-182) Botrytis spp. , Penicillium spp. SRR [4]
A Pichia guilliermondii( US-7) SRR M A [5]
I Saccharomyces cerevisiae . s
5 6
i (strains N.826 & N.831) TR R 6]
i Zygosaccharomyces( N.F30) IR 2N [6]
BT Candida saitoana(240) KEFIR B [7]
HEIN Penicillium expansum
SESR Candida sake( CPA-1) K FEIAR Botrytis cinerea SEIR [8]
MFEJE IR Rhizopus nigricans
Hk Pichia membranaefaciens MR I Rhizopus stolonifer TRk (9]
% Metschnikowia fructicola( NRRL Y-27328) KA ik [10]
IR Candida ciferrii(283) FH RN Penicillium expansum SRR [11]
SR Cryptococcus laurentii We# S8 Monilinia fructicola #k [12]
ACEHEFUEL B 12 Alternaria alternate
s . B 25K Penicillium expansum
S Rhodotorula glutini: B 12
SR odotorula glutinis SR Botrytis cinerea PERE [12]
HREJER Rhizopus stolonifer
Vs Cystofilobasidium infirmominiatum JREY LR SR [13]
Monilinia | Monilini icol,
B Aurcobasidium pullulans onilinia ax.a., . oni n?m Sfructicola,, W bk (147
Moniliniafructigena
Wickerhamomyces anomalus(422) . o
Coll h loeos, des 15
AR Meyerozyma guilliermondii(443) ottetotrichum gloeosporioides AR [15]
il etschnikowiapulcherrima otrytis cinerea CHE]
R Metschnikowiapulch MPR3 Botry % [16]
ISR Pichia fermentans( LPBYB13) Aspergillus westerdijkiae SR [17]
B Candida haemulonii( PFN6,SS7) Colletotrichum capsici B [18]
G| Sporidiobolus pararoseus( Y16) Aspergillus niger G [19]
WA Hanseniaspora opuntiae (1479) Penicillium expansum PRk [20]
i A Rhodotorula glutinis(Y-44) K FEJA Botrytiscinerea i [21]
. . WG Penicillium italium
TR Kloeck lata(34-9 H % 2
AR Fx oeckera apiculata( ) IR Botrytis cinerea it [22]
. . B B 259 Penicillium italium s
; ! Leucosporid ¢ Atl7 i 23
P AR 35 ucosporidium scottii( ) RN Botrytis cinerea SER [23]
— e Lo o HREFJE IR Rhizopus stolonifer I
1 P B 24
b LA ichia caribbica IKFEIR Botrytis cinerea 5 [24]
o [ % Rhodosporidium paludigenum ACHEFUETJEE 12 Alternaria alternate XL R [25]

TN ==l DR s 2 NS Bl o S S o S e =2 A R K
PUlE A I R R AR WA B TR KRR, X AT
T3t 2L Ao R R TR 5 S PUAR UL ER AR AL T 5 B, Jiang
SESY P A R B 43 AT B 07 5 A BT T B AR e R 1 B
( Cryptococcus laurentii) 55 3 P HEAIPLE, BF
FEAE R, 5ACU AT S5 5% 5 RN IS AH O i)
R TR &Y B, 5066 /E A ae &4 HHAH 5C nY B
PRI R IR S REAIR , 25 Zo SR PO PR 00 3G 5 N 3% 1 X 2k
ARSI R IR B AR (L 95 1) X 2 . Hershkovitz 251
WFFT Metschnikowia fructicola 75545 26 PR ML EER &
B, o FRAH G B PR RN B IS S AH DG BE R R ik # 1y |
PE X Ee LR 5% S P I N A G, BRI R 221
BRI AR HY B TE B AR e B 5 S T B R Se bt AL R
FI AR R AH DG I i 3R A, Sk 13X 2R 4R FI A L By

FEHLA b #) A 3B Y. R R B T B O
PV S pararoseus Y16V FE B 6 Bk 0481 45 14 SR S
95 5 I A R 3 A 55 S R SR B PO X — AL B KR
SEHL o
24 HEEZUEENHEY(VOCs) ME

RMA VAL G R — A5 T &5 AR PE H
MRZE SRS LA™ Vr S P R ER RE = 2k 2
HHCEHE IR Z VA LA Y. Fiori 257 SR FHF
MRXAFIRFEAIF T T ARG SLBG A8 HTIEBE 7 A2 1 VOCs X 75
Sth &= A K 0 52 ma, g5 SR R B o a] R 22 B Rk
( Candidaintermedia ) 235 Fl1 Lachancea thermotolerans
751 FEAE Y VOCs Xz B4 il w4 KA B W3 HI /e,
It BLX e B 275 | T 1 78 20 R 5 R et A At i o)
YE M. Hua 257 §F 5% 26 W] R % 58 % W% £ ( Pichia
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Table 2 Yeast strains, mechanism of actionagainst postharvest pathogenic molds on different fruits and vegetables

tE R &

TREBE B I YEHIBL i H] e BN
Monilinia laxa(Z=¥-,#k)
Botrytis cinerea, [30]
B-1,3— A BHN , 4 LI Penicillium expansum( 3F253)
Aureobasidium pullulans PLS R ’
Botrytis cinerea, [31]
Penicillium expansum ({~H:2%)
e o Botrytis cinerea,
FRWIGES  MISM G bl .
Penicillium expansum , Rhizopus
Aureobasidium pullulans 1.5-30 N- 2 k- B D- 4 R 2 Wi i Stolonifer , Aspergillus niger( %5j%4 ) [32]
Botrytis cinerea,
-1,3- oY 1 i
B-1.3- R b Penicillium expansum ( 3E5)
Botrytis cinerea
Aureobasidi lulans 1A7 IR ’ 33
ureobasiautim prslians CE Penicillium expansum( 3F5%) [33]
Candidaguilliermondii 3C-1b,1F IR Penicillium expansum( 3F ) [34]
Metschnikowia pulcherrima . N Botrytis cinerea,
S 72<a . 35
GS37,GS88 ,GA102,BI0126 CEOHUN S Penicillium expansum( 3E53) [35]
Pichia guilliermondiiPichia BT (R Ceratocystis paradoxa( % %) [36]
Candida famata S417 Colletotrichum gloeosporioides ( AJI\) [39]
Metschnikowia e Botrytis cinerea ,Alternaria alternata ,
40
pulcherrima MACH1 Lk Penicillium expansum( 3253 [40]
Meyerozyma guilliermondii 443 B-1,3- i R Colletotrichum gloeosporioides ( AJI\) [15]
Pichia guilliermondii M8 B-1 37 BMERE, JL T [ Botrytis cinerea( 325 ) [41]
Rhodotorula mucilaginosa S41 e Colletotrichum gloeosporioides ( AR )JI\) [42]
Pichia anomala Strain K B-1,3— 7 RN Botrytis cinerea( SE3:) [43]
) Monilinia fructicola , Penicilli !
Pichia membranacfaciens A T AU B onilinia fr.ucnco a, eI’%L()L L4l41,‘m expansum , (441
Rhizopus stolonifer (3E5:)
Monilinia fructicol,
Cryptococcus albidus TR R , 430 TR 22 i 1 . .OT” inia. fructico li; [44]
Penicillium expansum( 3F23%)
Wickerhamomyces anomalus s Penicillium digitatum (&)
— 5 R L e 16,45-46
BS91,BS92,BCA1S B A Botrytis cinerea (4% ) [ ]
Pichia caribbica 75 1m EPUm Rhizopus stolonifer (1) [54]
Sporidiobolus pararoseus Y16 3 1E PR Aspergillus niger (%57 ) [19]
Candidaintermedia 235
o A . . L e
Lachancea thermotolerans 751 VOes spergillus carbonarius (%)) [56]
Pichia anomala WRL-076 VOCs(2- A, fiE) Aspergillus flavus ( F4f A= 1) [57]
Wickerhamomyces anomalus BS91 VOCs Botrytis cinerea , Penicillium digitatum, (58]

Aureobasidium pullulans PI1

P.italicum radial ( 555, M%)

anomala ) WRL—-076 7= ) VOCs BEE i & 1 | A4 2
AR e th & A T e R 5 2 A, T
RGN, 2 SPME-GC/MS %58 & A 20 iy 2
FEZ B, Parafati™ BF5Y T 4 FhERE Wickerhamomyces
anomalus , M. pulcherrima , Aureobasidium pullulans F1TR
WG B ( Saccharomycescerevisiae ) TE AL A 52 56 F A Py
S v X R A A 16 B R R AR R S, g R SR Y,
SRS v 4 Foh RS B b 2 00 ) T R 40 2R 1T
MIBF & f B 22 09 4 K, H J W anomalus
A. pullulans ) 20 R % S B & & N 5258
W. anomalus 7= 1) VOCs GEAE 58 4 A £ Fh 5|
A 1Y) A SR B, S0 5 I AT AR 7 e o
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— B Wy B v T, A e 8 A A R
B SEE T ST, 1 2 T BB Re g 42 & — S A= Bl %
FEFEETE R, I RO AR E
31 SHMERMENES

B — 2L B R i B AR A IR RN AR L (B S
HAbFE i 4 A FH Rk A3 10 T A v L2 B K
1. Etebarian 2 iy fF 55 F W, fdi FH 2 Al 4% i B A
T 1 J& ( Acremonium breve ) Fl & B 1 H &
( Pseudomonas sp.) (IR -G 9 7] 56 230 il 32 22 K 5005
T B 10 % 4 o Janisiewicz ™ [ W 55 72 BF 35 #4% M9
T A 20 A B R I B TR G A ) Tl B ol ) 922 o) >R
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TEAE o WA 00 5 X 326 i 1 R A BRI
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TEOMH S 0 0 2 R TR T S I 22 I B FTORG £ R B
BIAEALERE S L FE WA 3 R B AR AR ) L— PR
1 Bt A 1 SONE CR 4P 50 (VR BB AN b ZUME ) X 2 16 e ek
Pz N S T B AR PR (0 37 ARV

R AN A B A S W 4% S R i A SR T
B . Qin 25 IRAB MK, KA R HEAS I 5 2 21 e B
BH G R A A S ) SR B2 5 . (R EERY
TKAG R AN 5 M T 5 0 35005 o i AR 1K (HR RIS 15 =
W INZ iy Akl R &R B A B—1,3 - R E
it 25 5 B 45 S80I A A 2 1) T %) i P R I K A 1R O
10 L5 T T SRR 0 A Ak 7 A 2 8 1T A X S0 B
A B RO SR B R S B R R 00 A D ROCR 1 2T IE
AERSIE I &5 181

TEZS PP L, Gn 3 700 ALY kT R A A
r, A4 A K YR TS AN 8 A 7 SR F 1R FF R e A%
JFHRBE58 15 i e B 10 25 B R . e TROPE R AT A
Wy, LAHPT A AN S 0 22 5 A S B A, BE A 5
TERJGIR H . BT X g M, 50 BRME VT AR S A AR
T LA 5 1 a0 A B sk e B i 2R B SOR T L L
T RGeS E IR LT B R OB EC B . IR BE S
P o R £ P B X AR SR S K B RN 1 AR s 1 A B
R,

3 A2 5 A= By ) 7 45 S T BT V6 SR a0 3 19
A R TCHLER Fw 4 o, stk as ' s e
BRIR AN RER ™ FIENmR L o fE—EWE T, X
ey 5T B B B 30 e IR B A 1K, (H R X S b R
FYIE PRV R, — SBT3 SR 5 B mE A A Bl R T 1Y
b2 R ANER 3 i
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LR T Zhang S5 IFST R, TR SR BE AR I RE S
AL PGS 5 AT LU G458 1 >R S5 Bk 5 A1 K R S A2 R
PR AR BRI RE o TR Ab 3 AT LB 0 5 A2 fR BR R
BRI B MR A 51 19 BLOR S e G BTG RCR
Chun 25" RFFE R I, 22 AL BT AL B (UV-C) 55
TR 2218 B ( Candidatropicalis ) 45 & FH XT % 2 %
J5 BB IR 10 B 1A SR T B A T R AR 22 B B
4 RIFRIS=

—ABEAE LI 1 $5 B0 i 7 2 B A e R g
RSS2 Ua R v o = Bel =TI (307 - Sy QN Gl A
PROPURIE ) R RARAR T SR L M e T H
SRR AL, H A TERBEAN IS O AN S AH T
SEPIRE R L DT RCR nT RS A AR K 22 R . R e HE
A B B i 9 2 o L AT s R SR A R
HASE ) P O HLA B 3 B AN (W) M A ) 2274
PEATINE, LA AT R Fo B3OS X 45 0 1 700 1) [ 4 s 2R
HATIPAL . RS HAT sk B s, 2/ A2
TEPUIEREXT R B R S5 9 3 Bl 18 B OR  (HRE i
o A S B R I B AT R A R, L
W WA — FP. Shemer'" . Candifruit™ F1 Boni —
Protect™ . 33 JLF B il 771 BE 15 X AN [] b 28 SR % 1) 2
Fh R 595 AT B 45, X R A A X LA A B B
FLEAR R AT AT P 0 SR R, H v 5 A AT BB NRRL
Y-27328 #FI T B HY Shemer , BB A Xt ] %5 701 & EL 5
T R AR B R Y AR A
A N IR AR A5 R B Y SR S S A B b 1 BT 4
™,

SHREBIT At B g 1 2B BT IR B R, A S I TR
s LLUR JLJT T I BT ST a. 4k S2 058 i B 18 AR D7 LR
MIBIFSY , N3 7K1 38 7 SR e o T T 5 18 1 1 AH
YEFIIIBIL 5 b. 33— 2438 AN Lk BB AT R0 ) >R J5 9o
BT PUBELE B 5 o ISR ERE TR AE S PR EE R 7E R B
i R 7 2 5%, A5e S O B 5 1% B AT AE SR i FH
SRS e A RO 5 A A PR W) TR AR,
K E PO RETR M5 PO BT AL R AL AL 1) ) — Fh 2R BE 3R
T B L MR P R B D, DT i v A2 B IOCR o
5 RE

BT IR v A 24 R BR R SR o WA ER T AN
HPHE T O Z — FEPUEELERT 16 A X 1k
G A TR R B OB R AR, AR S BLAR T 2R A 0T
RPN oK, A )T 0 & R BT 5t P L&k By
VA B R AR A 27 2 BRI BT VA B AR RO i, B R
B RNV AL 2 — g K H A S a2 . 68
% S IR Ml 07 B 4 e B B A AR R e TR
1E N 7R AR S 2 e, BAR H T AT E &
TR 226 Bl 16 B8O 00 B kR, (H BB 8 B E 32 A8 T
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Table 3 Effect of additive for improving biocontrol on antagonistic yeasts

=27 Eion LR, 3 I BT/ BN
Hih SEIR Candida sake Penicillium expansum [61]
%5 b IR Candida sake Penicillium expansum [61]
o A SRR Candida sake Penicillium expansum [61]
L-PrIn LR #k Cryptococcus laurentit Penicillium expansum [65]
Wk Pichia membranaefaciens Penicillium expansum [65]
Penicilli
KGR ARk Rhodotorula glutinis enet zuvm capanstm [66]
Alternaria alternata
FEFI R F i SER Metschnikowia pulcherrima Penicillium expansum [70]
s Rhodotorula glutinis Penicillium expansum [71]
Monilinia fructicol
ol Cryptococcus laurentii or'LL'm‘m Jrueticola., [72]
Penicillium expansum
A Pichia membranefaciens Colletotrichum acutatum [73]
k] Cryptococcus laurentit Botrytis cinerea [74]
Rhi. tolonifer .
JLUT R Hk Rhodotorula mucilaginosa L_Z(_)pl,m stolonifer [75]
Penicillium expansum
FHR SR Pichia caribbica Penicillium expansum [76]
. . Candid bran ens . e
A A5 R o L a. mem. r.anaefaa.(.zns Penicillium expansum [77]
Pichia guilliermondii
Rhodotorula glutinis |
SRR Ek R oaotoruia gi Lmb“ Penicillium expansum [78]
Cryptococcus laurentit
R 2 4N i Hanseniaspora uwvarum Botrytis cinerea [79]
. Penicilli N
=i Rk Cryptococcus laurentit ema. Lum e‘x par.Lsum [80]
Monilinia fructicola
TR w Cryptococcus laurentii Penicillium expansum [81]
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