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wmol/L) /& 0.05 MPa £ #+ F & /B AL 3 2 min, % EKR A FiZ 2 8min, AABAKLEATRE, ARARFREARY, ERE
(0£1)°C, 48 24T R B 909%~95% 4+ T E 48 h & , Mt 2 Ah R A& T TAHIR &4 F e, N T &R EEH LR EA
T BE AR K T RUBE AR AUBE (PAL) L W AR B —4- A0 BE (CAH) 4—A S8 4 B A £ 1254 (4CL) . % B A AL B (PPO) | P A B3 it
A8 (CAD)EA A EBH £H5W AREZLE, SRAN NRRIZZFA LI FZERTEIREBMH AR E Rt A0 L
Ft, TR 42 d B, R R AR E #9 4R 2 F A 2 28 (50,100,200 wmol/L) #9 5% B2 A 42 4 51 4 8.41,7.20,8.01 mm, ¥ xF R 4 5% Bt
A 121K 5.68%,19.32%,9.45% (P<0.05) , 4F & 9% 5 2 # Ho 3 B 41 4% 10.00% ,21.11%,12.22% (P<0.05) , 100 pwmol/L 7% 2 %
WM H R ELEBLE ERARRMLE, REZFALETHRZH SR E PAL .C4H 4CL.PPO . CAD B5 % A 4Lt & R £ %
B EEWAARESTHORE, RS ko), 2 & A4 PAL C4H 4CL.PPO . CAD 8% /1 4 %] % 400.75,0.95,0.48,
0.52,0.61 U, *b 3t B 28 % 15.18%,41.04%,18.51%,15.63% ,65.04% (P<0.05) , 4% B 2049 BB Kk h R KR £ 4T 552
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CHESLPE A R SOR T 2021 4F 6 H 28 HR
H TR R B O AR I, RS 2 KRz ] 5
RIFEFE, fE (8+1)CAM FHiA 12h
J& , ZRBR AU O Ko HUR SRR /N5 0%
Ko R A (R R (20.18+0.1) N, 0] i 1 [ 2 4
16.24%:+0.2% JFHXT—Z501) A5 5L il 56 5okt

JIT FH R D 52 A% 0L 1R P R B R 5 AR BT Y %
Pt
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22483 66 FEH (UV-1700) , - ¥ S5 T AL 2%
A PR A OB AR S AL (A1), 75 E IKA 2
A 5 2 BB = A R B0 HL (BHI6RI) i1 B b 74 X
AL A PR H 5 o FVE TR K W B (DZKW-S-6) ,
et A E BRI AER )5 4 A Sl kAL (MS-
AT25F) 3 1L i 6 R A BRA A
1.3 Fik
1.3.1 JERHE BRI 5ok 50,100 #1200
mol /L B8 B 32 V5 WA A5 R S5 47 sl (0.05 MPa)
AR 2 min, J5 F AR TR HL 8 min, LLZEIR K A4b
HLA X B 2], A 21 AR R 20.0 kg, K A0 FR BRI Y
AR AE T HE (0£1)C, M X8 E 90%~95% %%
PE R 48 h &, #EAT 40405 e A 28 A% F0L 1A
1.3.2 #i4ERD S BRI s S0 5 vk RS AR 1
U, WA DB EREAMELERFREEE 7d M3
BEAK AL BRI 10 mL JG B 7K (5 PR L2042 0.05%
Tween—80) , F 4 K 1A i B4 35 B8 4% 54 2 1) B 3 1 10
T, 5% A 100 mL = BB B S 2R IR &
wHEAE RS AL NE, RHE 0.05% Tween—80

(B 80) 1 JE TR K AT B R B & 1100 4/
ml, 15 E) A T BV e H . R T, R 75%
SV RN T B K o A AT SR S 3R T, R SR S
FETCAKI T, FHZ K5 R ET A8 3 95 3 1 ok
BEHOAEFL 1 AFLE R 3.0 mm, TEE N 4.0 mm
(R /NFL T FLIN TR S 15 WL f8 T B0, 7 5 58 AL
JE K A A SR E N, AR (0
1)°C .RH 90%~95% 2% F T ¥, 5 7 d #4711 1K
BURE 00 5 J5 S AH e F8 br

1.3.3  f&bnile

1.3.3.1 4540 5 A 2 4% % 70 1 K 0 R L B 4%
B RE 2 BRI 15 0Oy vk o DA% 3 Fh A A

AL S BE LA R T ARG 4 Al FLAE 3.0 mm 1 B
Fe i R TR A S A (1) 9 B ELAR T
R ATk B AL A 3.0 kg, R 3 IR,

FEFR KR (%)= %fﬁk%ﬁjﬁgg& x100 (1)

1.3.3.2 RN AMR M AR (PAL)E I MilE 2
HESE A7 A AE U 7 1, DL RE/NEE R 5 85 RS (FW)
WFE 290 nm WG FEAR AL 0.01 Ry 1 A~ TG 77 FA A
(U), Bi# 13404 U=AODggyyh g FW
1.3.3.3  WHERBEAAN (CAH)TE HE %l
FEAEAFT g  RAE B O, AR 3 B A v A SR S
(FW)TE 340 nm WO EEAR4K 150 1 A BTG ) 5007
(U), BHE J1 20474 U=AODsyygueemin™ g™ FW,
1.3.3.4 4-F D500 A 2% H2 0 (4CL) T 7 I
2% Li U0 05k R g ok, DL o b B v A
HRAIL(FW) T 333 nm WOGEEARAE 1y 1 AT T3
1ﬁ(U) ,fﬁﬁi‘ﬁj‘j UzAOD}}Sml.minil'gilo
1.33.5 WEEEB AR (CAD) i HllE 2%
Ascensao FVJ 1k DLRE 4 4 A e A SR SETE 340
nm AW EREARE 1A 1 ANEEG J1 A0 (U), 2
P U= AODsypmin g™ FW E7x, & 3 IKE
=18
1.33.6 ZWEALE (PPO)IE HiE S% Mk
SRR ARG Bh B v A AL SRR A AE 420 nm &b
WG RE AR AR AL 1K 1 TG 18007 (U), 25 SR LU
U=A 0Dy, min™'+ g™ FW R, Ml 3 IKEHE
1.3.3.7 BB FIZEHEE S RN E SHEHER
SERNJ VB 1.0 g A AL, A S mL & WA Y
1% HCl1-H BEAR I LW W . 47 0 T 280 nm Fl
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325 nm il E S R 2R B O i, A A R ROR R
ODZSOUm.g_l Fw,ﬁﬁﬁ@ﬁgﬁiﬂ?jﬂ OD325mn'g_l FW,
RAMMELZNE 3K,
1.3.3.8 ARFERSEMNE SHEAFEF)
P, W 1.0 g HHL S5 WA 5 mL 95% L BT 57
P 250 I 2B LI W, FIARIRIE 4 95% L BE
V3R, R 1 2(RB L) S BEIE C bR &)
YRV 3 WE TR, TR T 1.5 mL 25%1 4k &
P K B PR 5 W, 70 CAR T 0.5 h, JE A 1.5 mL
2 mol/LL NaOH & 1k S )i o HCH 5 43 50 i A 2 mL
VKBS BR A1 0.1 mL 7.5 mol/L 2 W h B2 JF 55 .0 , L
VEW 20 L, KSR 2 25 5 mL, %5 Ab P20 8 52
3, RFEEETHERHA ODsgoun g FW,,
1.4 HiELES R

K Excel 2010 344 #E47 Br 47 Sl 25 R 1t
B SPSS 19.0 B A #E AT 22 S M A i, >R AR
IR ZE R LT 22 RV B (P<0.05" 0K 2
SR ) 2 KR Origin 2017 844,

2 #ERERWH
21 HNEREZELBENBTRIRXREEMERER
MFERERNZMm

WP 1a FToR 45 Ab B 2H 75 52 520 e o 72 v 42
Pl R o5 WA T 5, VA 0~7 d 45 A LA & UL &
o RS 14 R RESLHF 46 &, B & Ta ATRIAS
Ii) ¢ J3 B R 2R 4 (50,100,200 pmol/L ) 75 S 512 422 b

I B E AR

Lesion diameter/mm
5

BRI 21 d B 43 51 bk B AR 7.78%
18.89%,12.22% (P<0.05) , /~ [] v i 4 JR 2 4 (50,
100,200 pmol/L) 5 FE S LA 28 K43l Hb Xt IR
2H 45 Bl K 5 R AK 11.11% ,20.00% , 14.45% (P<
0.05), WA 42 KX A 4 422 Fl % 95 5% L A W)
AR T K 4 (50,100,200 mol/L) 75 55243 1] 5
10.00% ,21.11% ,12.22% (P <0.05), H # 100
pumol/L #E 8 20 A5 5L S I Aot A rp B A % s AR
TIHE AL | 1 2SS o T A A B 2H 4 R

JUAE RN 80 25 SR ) 45 b 3 2 401 407 e P SR S
IR, FL 4 Tl A A% 7L TR T A SR SO BE AR A
JRAETE W E 225, R b FroR 4% kb B 20 75 s
P58 0~49 d 2 [8) 955 B EL A2 2 W 4 K, 45 4b 320 4
FEALIE 0~14 d I BE ELAR 1 e 1 3 2248 | I i
21 d W, AN [R] ok B2 AR PR R AR B 2H (50,100,200
mol/L) 75 5295 BE B 4% i 3 MK T X BB 4, 76 I
55 35 REFAS RV AR R 41 (50,100,200 pmol/
L) 7 F 5240 5 H 6 B8 2 0 3 A2 1% 6.90% ,
17.49% ,12.48% (P<0.05) , X HE 41 75 S 5200 g &
42 d B9 B AR Lb AN () v B R 2R 2K 4 (50,100,
200 pmol/L) 43 5l 5 8.90% ,23.16% ,17.64% ( P<
0.05), TEIHEEE 49 K AS [ e JF 4l B 2% 4 1 2
(50,100,200 wmol/L) 435 bt X} B& 40 9% BE B 42 1%
5.68%,19.32% ,9.45%(P<0.05), H:# 100 wmol/L
R L 2 e o A R SO R 4 R B AR e/
ZE LA RARIA T, SN AR R AL RS SRR T A
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I cx
50 pmol/L MT a
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Effect of MT treatment on inoculation incidence and lesion diameter in inoculated apricot fruit
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RAYORE, BERRART A S HERS T a A R
SRR LR TR BE AR — B YR o 100
wmol/L #B JA 22 Ab B 2 75 ML S 9iE 2% 22 4% A% 10 TR 17
YRR, PRI, S SE R B 100 wmol/L 48 2 2
AR A JEAE, R R RS SRR A R IR
Ji o A8l A 0L B P S R T BRI R

22 SNMEBREBRELAENTRIARNARE L
(PAL) & 1 H9 %50

PAL AT AR T 2 1R B 4k o s X R R R
WNIEL 2 B 7R 45 Ak 3 40 A5 S 52 05 03 1] PAL % )
B BT, T 7 d A A B 2H 2 1) OC
25, mE 2 A HIXT A PAL 3 S 7E I 14~49
dZ M BRGBANRUGHEERENER
(P<0.05) , i B ZZ LA SR 5 PAL T6 S I5E 14 K
AR b TR IR ZH PAL 36 H1 69 1.46 %5 (P<0.05) ,
75 TSI 45 R X B4 PAL 3% 7 He AR R &K Ak

TR R i R

Phenylalanine ammonia-lyase activity/U
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Fig.2 Changes in PAL activity of apricot fruits

after exogenous melatonin treatment

24 NHNEREZLEXNERLI-BFSEHREE A
E#EEg (4CL) & TR &0

ACL 2 F 2K 15 Jot 8 48 9 5 47 o5 2, T &) 4 75
SFATRAN RS B 4CL IS MO e B TR
BN O R R S ag - PN D)
4CL 35 7115 57.14% (P<0.05), A 2 21 d i}
ACL ¥ J7 H B0 4B 2R 22 21 L X 20 K 1.83 1
(P<0.05) , i R E 4] 4CL 3% JIEI 8 35 d B b X
HEZH 5 68.13% (P<0.05) , 1 I 3 B A1 15 4 2 2% 4k
PG4 TSN 4CL G T, i T E e
45 B

BRI 13.18% (P<0.05), Hiy 13 0 41 5 48 28 2% kb
FHH O] I AR A S SR [A]) PAL WS T,

23 SNEBREZAEXMERL AR 4B
(C4H) & 71 9 B M

C4H J&—Fh s hin 4 g , 7 T PAL ZJ5 , fiEfk
PR R B Al g A IR, WL 3 Bz A S 5 ik B
52 G B2 I 2 o R R 2R A P 2H A SR 52 C4H
T 7 359 5 35 KT 0 R A SRS ISR 14 K B R
R AL CAH 15 77 20 b Th 2k B2l A SR s
fiti % 1 1.62 4% (P<0.05) , TEIV 9855 28 K X} HE 21
iff 15 77 L AR 2R 3R Ah B4 A IR ST IG 43.49% (P<
0.05), B ZEWHES N R RKA C4H 1§ N e %
T B RN IR C4H 1 1) 1.41 £ (P<
0.05). Hi b2 BH 15 AR A 28 A 3/ T I S 4R e A
A CAH 3% 1 BT,

0 7 14 21 28 35 12 19
- 1
Storage time/d

B3 SMNEEEZRLERINTRSE CAHHEM
Fig.3 Changes in C4H activity of apricot fruits

PR R —4— FR AL i
Cinnamic acid—4-hydroxylase activity/U

after exogenous melatonin treatment

25 SMNEHBERENZEEEE(PPO)FEH
sEA|

PPO W] fig 3 % £ 3¢ PR T 3 W) 3R A LA R
AR ZRP NS A ik B AH A S SO B o PPO
T R RO e ETEE TR IR 21 K
TR P 2R TS ) S T IR AL X R A R s
PPO {if J1 o 4l M 2% 4b B 2H A1 22.14% (P<0.05) , It
Ji 25 28 d Hif 4R 2 R Ab HEAY RS PPO T ) B
g 2 X R 4H 11 1.23 £i% (P<0.05) , B J5 T i 56 28~
49 K Z[8] PPO I 1 % i T [ H 4R 2B 3% 41 A SR o1
PPO % 35 b X B2 o pln 3R W AR RAR PR 3R Ak
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4—coumaric acid CoA ligase activity/U
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Fig.4 Changes in 4CL activity of apricot fruits

after exogenous melatonin treatment
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CAD Z 5K Jit £ & B 5 BB, iniE 6 s
il L2 0 FRAE A SRS CAD 3 A IR Y 1A] B 3
TP RRA AR T, B 6 ATRIAR R R
b PR ZH A SR 21 d I CAD 3% 7 He o B 4H
1.89 i (P<0.05), X820 bb 4R 5B 2R 4b 2 21 fIK
47.22%(P<0.05) , H Z W75 2 49 d i 4 5 & 4b¥f
A TN A A SRS CAD 36 1, XA
CAD 7 /1 b4l FR R AL FRZH K 39.40% (P<0.05) . Hi
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Fig.6 Changes in CAD activity of apricot fruits
after exogenous melatonin treatment
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Z W A AL 1

Polyphenol oxidase activity/U
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TSt [1R]
Storage time/d
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Fig.5 Changes in PPO activity of apricot fruits

after exogenous melatonin treatment

1 3 B A/ 5 A B 2R A B AT I S A SR SO e
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27 SMNEEEBEELEMNBTRLREMSENTMN
A SR S A [) 2 R e R SR AR A T
P, DL 7 AT AN 5 R S 2R Ak 3 4 A RS Rk
FREHE 7RI 0SS 21 ST b B 20 Ay S s py 2
B & B AR R A P2 K 24.83%, H W E KT
R R Ah HE 2H 26 B 5 R (P<0.05) T ER 35 R
I R 2 A 38 2 A S ST A 28 B o X R
1.21 £i5 (P<0.05) , D&l 7 AT 0 % B8 4 A SR 5 28 o
Fi i B E L TR B R A R R R
Ab B AT AR A SR S N S B i AR

© o2

T &
Flavonoid content/ODxys,,* g ' FW
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Fig.7 Changes in flavonoid contents of apricot fruits

after exogenous melatonin treatment
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20 A TS B S B AR IERES 28 KRR X FE 4 A
1.60 £ (P<0.05), I 2= 35 d I 4 22 25 b 34 2 A
SRy E Bk, B X AL

RSN R &, X HR 4 F e R A B2 IR
13.04%(P<0.05), XHRARRELEN B SEHSE

b 6% 285 AP Sk A T AR SR AL B AL (& 8), FE
G 4% PR X I 2 A SR S A bR PR A PR
B HAK 9.40% (P<0.05) , H 2 B 48 B 3R b B v] I
EREARLN A SR,

29 NEREBERBENERLREARES
sEA

ARBUFEE—FIRIIRAY), AR R

Bl

0.65 -

*

0.60 —O0—MT

0.55 [

0.50 - S %

0.45 \{*k

iz _*
48 ol = i
Eﬁs 0.35 | H/* .
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Fig.8 Changes in total phenolic contents of apricot

fruits after exogenous melatonin treatment

3 itit

HHT, A BT W] 6E MR R A T 75 2 SR gk
R S5 XTI A AR g A b vk, i AP U AR
PRZR b BT S 5 25 B 1P X 76 # 1S (Perono-
phythora litchii), F P X A2 55 4% L 1H (A lternaria
alternata) , 7 % P%} JK %5 W (Botrytis cinerea) 7=/t
PP, ATl SR SR AR T, AR ST
KRR AR L, AN [R] e B A0 U 4 D 2R Ak B i B R IR
R S il s AL T A RS R e R e R o R
FEBE ELAR Y T Wl 1A SR S R Y R A
LT 32 1 R R 2R Ak B A I A SR S 42 A K i 3 AL
PEFLAR L T4 30 29 100 wmol/L, H AT A
AR AR T ZR AT 3 R A R SCR SR U, DT AR
A RS AR T

AN BEACTE R Bt R Ja A P b ke A

TS 2024 4E55 3
B 2 B A R MR, R R A RN B 2 A SR

SWNIet BIR CEN S £ W NIl Sea i NL YA
iR PR R 2 A B SR IS 0~49 KB B ER & it
F X R = (] 9) , 4 P 28 41 A SR S AR P 21 d
A LU X B R I 28 % £ 15 38.12%(P<0.05), H. i
BEARRLNARTE G B Em T RA (P<
0.05) , 75 I 5 &5 o s xof R 2] A SRS N oK R 26 & 1
BEMT B R, R4 R B R AP A 2R
FNARFTER & 7K 22.93%(P<0.05) . iR 5h
VR S SRS EeE Sod st -3 ] [ NIl Sl s
MZR,

0.45

—e—CK
0.42 - —O0—MT

0.39

0.36
0.33
0. 30

/k/%\(/%\*\}/é

0.27

AR b

Lignin conlent/ODmm,.'g‘] FW

0.24

0.21 |

0.18 -

015 7‘ 114 211 2'3 3'5 412 419
IS 1]
Storage time/d
B9 MERERLEENERIPARZSETHER
Fig.9 Changes in lignin contents of apricot fruits

after exogenous melatonin treatment
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55— 20 R B 2R T R e Ak ok i S R, C4H
YER T PAL B ™= W08 P RE e 7 Ak o e XU
Mg AR ™= 9, W) ACL 4k C4H AR 9 () 5K
TSR B AT TR A ) I AR I B B T AR
[F i 4CL b F 2R A Le A E ) Sy S | AR i
A AT SR e BT 5P PPO R CAD 1R
WL € Rl 4 ) A 5 3R B ik A48 1) i 28 B ) i
S FSF ) P A2E K A 5 A R 2 Ak B A S SIS 4 (]
PAL.C4H 4CL 1 PPO 45l i% 1 L F+, AR 3F T 8
Wy B A S R R T 5 e
JR AT & M 22 A K, BELAS JR :  itt—
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ARG RAY R E AR R Z P, B Y
JoT T ELEE A R IR A AR SR A AR TR
Py JBE 09, AR AR PR 2R A 1) A SR S 2 R R R
My et FH B8 P 5 A 2RS0T A il A A TR R G 1Y BT
e, HAAm & EMR R A LA TR
TR, AR JBTER AT 55 A A RE 45 1) v SRR 2 b S T A
WY T R VR FH 2 5 20 i B 25 R R e 1, TR L
IR 58 B s 60 AT 4= 2% 17 B B 5 B RIS T A 2R
SEHERN RN R LT, HEZR T A R SN BE AR
PR BB BRI R T A i S Dl i A 4
PAL C4H 4CL 5 CHERGTE 7 5% T A RN K
B R AR B ER ST P 5T A R AR SR A
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Regulation of Postharvest Black Spot Disease in Apricot Fruit by Exogenous Melatonin
Zhang Yalin, Wang Huihui, TLu Yujia, Ren Xinya, Zhang Yu, Ma Haijuan, Zhang Wenna, Zhu Xuan’

(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumgqi 830052)

Abstract To investigate the effect of exogenous melatonin on postharvest black spot disease of apricot fruit. Using Xin-
jlang “Saimaiti” apricot as test material, the sample were vacuum impregnated into different concentrations of melatonin
(50, 100, 200 pmol/L.) under pressure of 0.05 MPa for 2 min, then atmospheric pressure was restored, and the sample
was maintained in the impregnation solution for 8 min, distilled water treatment was used as the control group, naturally
dried, and then stored at (0+1) C and 90%-95% relative humidity for 48 h, all samples inoculated with Aliernaria al-
ternata, and stored under the same conditions. The lesion diameter and disease incidence of apricot fruits, and the ac-
tivities of phenylalanine ammonia—lyase (PAL), cinnamic acid—4-hydroxylase(C4H), 4—coumaric acid CoA ligase (4CL),
polyphenol oxidase (PPO) and cinnamyl alcohol dehydrogenase(CAD), and the total phenolic, lignin and flavonoid con-
tents were measured regularly. The results showed that exogenous melatonin treatment significantly reduced the lesion di-
ameter and disease incidence of apricot fruits. On day 42 of storage, the diameters of lesions in different melatonin
(50, 100, 200 pmol/L) were 8.41, 7.20 mm and 8.01 mm, respectively, which were 5.68%, 19.32%
(P<0.05), and the inoculation incidence was 10.00%, 21.11% and
12.22% lower than that of the control group (P<0.05), respectively, and 100 pmol/LL melatonin treatment group inhibited

treatment groups

and 9.45% lower than those in the control group

the growth of Alternaria alternatas best. Melatonin treatment increased the enzyme activities of PAL, C4H, 4CL, PPO,
and CAD and promoted the accumulation of total phenol, flavonoid, and lignin contents in apricot fruit. At the end of
storage, the activities of PAL, C4H, 4CL, PPO and CAD of the melatonin—treated group were 400.75, 0.95, 0.48,
0.52, and 0.61 U, respectively, which were 15.18%, 41.04%, 18.51%, 15.63%, and 65.04% higher than those in the
control group (P<0.05), and the total phenol, flavonoid, and lignin contents of melatonin group were 1.10, 1.22, and
1.30 times higher than those of the control group(P<0.05). Those findings suggested that exogenous melatonin could reg-
ulate phenylpropanoid metabolism to improved the resistance of apricot fruits to the black spot disease.

Keywords melatonin; apricot fruits; disease resistance; phenylpropanoid metabolism



