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B E: USRS %IN (Cucumis melo L) FEGF VO 2557 o H#EF BiE 35 Rk
BB B 115 (ERSEIRM, BFST3 C (RH 75% ~ 80%) I i ict P2 F i 4 15 4 o RS R 107 1
MORFR IR OB 1157 RsLifA et THR% 25 5 M B35 3 CulhEM B
W11y R AN BEENE. LOX WM BEICT ‘TR 25 57 Al S 357 ;. Wi
(Cig:2) FIERRIR (Cige3) MIARRE S B ARG AN MUANHR AL (TUFA) FIANHAIE (UFA/FA) W& m T P
JE 25457 FEE 3457 s KRR (Ci:o) RUEIREE (Cig: o) WA & HZ EEMKT FHH% 2557
S 357 o W 49d,  CHIE 115 BSA SRR IR, IR . IR SEA R
PEFERE S MR (Crg: o) R IRIR (Cog: 5) M5 B A0 ) 5 03 U SE R (r=- 0.8517Rl r=- 0.7807) .
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Relationship Between Chilling Tolerance and Membrane Fatty Acids of
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Abstract: Hami melon (Cucumis melo L.) of 3 cultivars (early-ripening type ‘Xizhoumi 25" ,
mid-ripening type ‘Xinmi 3’ and late-ripening type ‘Xinmi 11” ) were studied the relationship between
chilling tolerance and membrance fatty acids during storage at 3 ‘C with 75% - 80% RH. The results
showed that chilling tolerance of ‘Xinmi 11’ fruits were stronger than ‘Xizhoumi 25’ and ‘Xinmi3’ .
The chilling injury index, relative membrane permeability, LOX activity of ‘Xinmi 11’ fruits were
significantly lower than ‘Xizhoumi 25’ and ‘Xinmi 3’ . The relative contents of linoleic acid (Cis:2)
and linolenic acid (Cis:3) of ‘Xinmi 11’ fruits were significantly higher than ‘Xizhoumi 25’
and ‘Xinmi 3’ during storage at 3 ‘C, and the index of unsaturated fatty acids (IUFA) and unsaturated
degree of fatty acids (UFA/FA) were higher correspondingly. But the relative contents of palmitic acid

(Ci6:90) and stearic acid (Cig:¢) were lower. The chilling injury incidence, weight loss of “Xinmi 11’
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fruits were significantly lower than ‘Xizhoumi 25’ and ‘Xinmi 3’ after 49 days storage. There was a
negative correlation between chilling injury and relative content of linoleic acid (Cig:,) and linolenic acid
(Cys:3) of Hami melon (r=-0.851"andr=-0.780") .

Key words: Hami melon; low temperature; chilling tolerance; lipoxygenase; fatty acid

M5 I (Cucumis melo L) BT/ =24, RIS my, AR i, A, BT 4¢
MR (22250, 2011)0 IRV 780 EL BE 0 25 4G 235 TR SR Ja i 5 48, R LI o H RS 25 I
SRR R, 3 °C LA RO ol A v 3, HLRL R R A1 2 580K (Bi et al., 2003; Krarup et al.,
2009; Edna et al., 2011; 5K&F 45, 2014; XML 25, 2015). BFFCAN ] GRS 25 IR S8R 5 i 74
PE R ICRAENIEE, AT F B B R S e .

ST I, OB EAE VA 3 R A2 1 JE WAL (Marangoni et al., 1996). &5 52U 7 R 2H J A1
JE G P73 AR o i A A M, MBIk ARG, A BRI Pk 36 K, (SRR A 2 2 L 0 5 A A 0 2 R AR
AL, UEN SEGMIET: (FLAEEE 4%, 2012). JRARARITRR L 73 BAH XS B R (A TR A 1
ZREY), — A Y P ABFINE IR & & TR BIUAY (Lee etal., 2005; Wonsheree et al.,
2009), CE/KRE (REE 2%, 1995). #k (Zhang & Tian, 2009). HLHE (Caoetal., 2011) ZEAH4)
FARFBNESE . AT ARWEANER 3 ASIG R I i A SRS, 0 A A ARG s R v R v
PES 20 BB AR TR I OC &R, DA A 397 SRR 2 TGS SR 5 i vA P H b 140 7 B MRS ¥4 it P 1 32 B4
PERLR AR o

1 MRS A

11 ##

DR CPUREEE 25 57 thEL O 35 FIMREL BT 1150 MR TURSEIRAAM,  TEE
#2557 ST 2014 4F 6 F1 10 FIR A& i S BT, BRI s PEE EY) (TSS) &
W 14.80% ~ 15.40%; B 357 BT 2014457 H 21 HERAAWFI 121 B, RUH TSS %
T 11.4% ~ 12.20%; B 1157 RS2 2014 45 8 H 30 HER AR 4%, TSS & 12.1% ~
12.60%.

KM 24 R I2 017 SR AR MY R 2 B A 72 SN AR S0 BT vA T 43 T ks At B F L S TN (3 +
0.5) C. MXTREER 75% ~ 80%IFIvA FErh Iy, & fbAP 3 X, RHKESR 100 MR, WE 3 4
I ONFEYR M ERE 7 d HS AR SZe A6 % TR R AL 7y S A% &+, F-T LOX
Wt P DU A S DRAE T - 80 "CHBARIRL VKA AF s @FE 7 d B 5 NIRRT 20 CHAE NIE 3d, H
THWAFEIREG ORCE 20 MRS, HE 49 d WS R gk B FR . RER LUFRR, M
FH Excel 2003 1 SPSS 20.0 B T8 G, B 1E 2 S AR A LSD k.

12 NEHERSAZE

WEE (%) = AFHEREH/SRLE < 100; KEFR (%) = [ (N R - 45N fE) /
NI T ET x 1005 F5RER (%) = 5eif Rsesy s 1R sz 8 x 100.

SRS (2003) (5%, BERES NS S 0%, TAERE; 19, AFRAENM <
10%; 2 9, A F R 11% ~ 25%; 3 90, ¥ FE R AT 25% ~ 50%; 4 ¢, AERAET = 50%.
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RERRE =Y (BHEREH x AEHHO /1 (BRI < maAHEHEO.

FEAER 10 mm FIAENSTFLA v RS /R U L E 15 A4S, BT 50 mL (/g
B 40 mL ZE1RK G 218 didt 5 s Ja, H AN E 5% Py, PRI 10 min 5 HL T Py, ZEH D
BEME T K 10 min, W EIMZEMIKE 40 mL, & SR Py MEEH 3 R, BCFAMHE. A
JEEYE (%) = (P, -Py) / (P, -Py) x 100,

JES Gl (LOX) &I E 2 Axelrod 25 (1981) M IEMEAES . KM 3 mL NAAR, H
G R AN BE 25 uL, 50 mmol - L (pH 7.0) W BRZE M 2 775 uL, HLEEW 200 uL. 7653 (25 C)
TN, T 234 nm AP EWE G . INEEE 15 s FFIFETEES, 85% 2 min Y H ODasy fHARML, BREPE
Pl AODys34- min™ - g'FW %o, BH 3 K.

I B IE J BR 2EL 4 M %o B M 2 IR T 345 (2014) 7 VEMG INAE 50 BB S5 /i B 7 PO A
DI f, BT 50 CHEAMTRIEE, S 3 0, ARG AR BB 60 HAPIR. REMFRE 0.5
g T 50 mL T H € BE LU0, A 0.4 mol - L (A AL B — FH BV 2 mL 3 4% 2.0 h, il 4 mL
AR—AlE (11D BB JEEHE 30 min, SRS 1REH N ZEWARMAA AR & £ 2 E L
FHIOAIE ek 2 25 2 A B ERE, MEFES 0.5 mL, AT AHETE FID 7347 .

K H Agilent 7890 B 2 AH (A i35 A7 2 o 454 /2 : DB-FFAP 8 =y HE PR A 08 B4 45 A (30 m x 0.25
mm x 0.25 um); FID Kl 2%, iy 250 °C, 23 A 300 mL - min™', £/ 4 30 mL - min™',
FRMARE S 30 mL - mins HANEA, EEB, WERN 1.0mL - minT; BERECTEEZ N 200 °C,
ORHERERE, VR 200 1; FEFTHE: 130 CHEEF 1 min, 4R)5 10 °C - min” JF2 250 °C, {#fF
5 min, OS5, HI Sigma 2w S A R bR v T 17 12 FF R 1 €20 03 06 O B IRF [0 1k 20 A o ST T s R 41
YR BRI S AL W BB, VA — (kT S Ao I 00 o B AR IR T A P R A
IUFA = [Z<Si xtiD]x100 o v, Sic BRI DIBRAIR & 5 tie AR R T 5 AN A
BEOOR. RIS AR = ARG AR A & (UFA) /MLRIISIIAIX & 5 (FA) .

2 HiR50Hr

21 REMHA9dEREMAER, KEXRIFRR

3RS S TR SEAE 3 CI 49 d Jo, ‘W% 357 B EREEIAT] 66.67%, “PHf#% 2557
H5111%, 115 R 3.70% (K1) . ‘PR 255 KEXREE, H%E35 K2,
HE S K. 115 FREN 84.44%, BEET VHEEE 255 M SHEE3 5,

F1 3CHEEE49d FRIMAER, KERMIFRE

Table1 Chilling injury incidence, weight loss and accepted percentage of fruits after 49 days storage at 3 'C

wi BERY% P HH/% IR /%

Cultivar Chilling injury incidence Weight loss Accepted percentage
75 J# % 25 45 Xizhoumi 25 51.11+1.04b 9.70+0.76 a 2555+£3.85b

e 3 45 Xinmi 3 66.67+1.80 a 791+026a 13.33+3.33b

B 1145 Xinmi 11 370+ 031 ¢ 481+0.81b 84.44+193a

e PR NG FREORAFAE B E 257 (P <0.05),

Note: Values followed by different lowercase letters within each column are significantly different at P < 0.05.
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RELAE3 Cik 21 d 5B 22 3 d Ja A
FHy WE3E W7 dE, BREEE3
Al 115 42 d G, B
FHEE3 dFHIAE. FE3 5 AER
D, VR 255 Wz, HE 1S’
Bl o FEANT O RE S, OB 11 s
FEIRBEEET HE 35 M CPA% 25
5B D o RKEOSHE 1157 MR E
(M PEfm, PR 25 5 R CEres 3 5
UL

2.3 RFEHAE REHEMEEERT L

M 2 FTCUE L, 3 S SRl 2 TR S )
REAT 325 {1 ot AL 0 ] (1) 2 K T 184 K
AN, 115 BERT PR
2557 M “HE 35T (P <005, HEJF
MRFER /N AW, HZ A H R R .

24 AEHERIEFREH (LOX) FEHEHT
&

M 3 nTCUE H, 3 AN Sl 3 IR SE7E
3 CARIGI L R A, LOX 3 Mz i k. o
W35 FENIE AT 28 d By, BEAMIGIR IR
Wi, B 1lLS BT P25 ST
A OSH® 35 (P<0.05), ‘PiE%25 5’
5 OBE 35 LREER.

25 REHAERELIEIERERAER A S KRB &
ST

eME, e E TR S R 2 th BRI
(Cig:0) ~ PEHIMGIR (Cig:) MAEPERE (Cig:o)

S5 3 MMIIE DT RR AR (Crge) + UL

EZAi (Clg:z) N EHZYEEEZ? (Clg:z) &E%@ (C18:3)
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Fig. 1 Changes of chilling injury index of fruits during
storage at 3 C
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during storage at 3 C
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FAEZESR .
I 4 aTRLEH, 3 AN ARG 2 TS sE 30— P25 Xizhoumi 23
—B— HiEF38 Xinmi 3
—a— FF11S Xinmi 11  a

FUG W R ARAREI R (Cie-0) A, KRR R
(Cis:1) K2, HHHRIE (Cig:0) B/D. BEEAR
PRI SRS TR A AE K, 3 AR 3 AU RN i i R
A & I8 LT s, PR 25
5ORSHE 35 BRI (Cieio) E0~35d
R IP 30T PN A R A KO, B TR TE B 2
st (P<0.05 , 1M ¥ 115" BEFEILTZ 10
H (P<0.05) , W 42dfE, “HE3s’
OB 11 57 FEEIR (Cigo) AN EET
WS 3 A SRR SR R R R
IR (Cio) M EABMAE, HEARYER
1t 4.96% ~ 9.78%, 3 AN A) G i 2 75 57 (P <
0.05), A5 ViR 255" KFRIMEIR (Cie:r)
TE 5 49 d B AHX 5 SRR T =, LR AT £
Tb—2tot.  PHAE 25 5 R0 B 3 4
57 EIERR (Ciso) TEWIRET IR ST S8
115 (P <0.05 , WaEil, B3
55 HE 1Y MIEREER, TUEE
255 BEET CHE3 SO 115,
S FTEUEH, 3 A s 2 U SEA _
PRI R LA TR (Crgen) A TE, HKOHIE o
BRI (Cig:3)5 RIANTIHER (c15:0) AR (Cig: )
(PR o R AR o B G (ERIELIE SR N (1] (1) I, 3
ARl 4 FRASLURTAR I R A X5 i34 S I

kAR / %

Relative content of palmitic acid

KRR TR / %0

Relative content of palmitoleic acid
N

[=}

TWAEER/ %

Relative content of
stearic acid
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WgAE] /d - Storage time

§ PRSI , P 4 3°C» [B] SR i FnAE g 3
WIRBRRORS . B 119 R CpigE 25 B¢ SCRNERRSBMRBRENZANIL

N L . ig. 4 Changes of relative content of saturated fatty acid
7%” EZ/EHE& (Clg:z) iﬁxﬂ‘/ﬁ\ﬁ?’f 0~21d 'ﬂE\EYJ%Il of fruits during storage at 3 °C

N B E ST B 35 (P<0.05), It

i 28 ~49d, “HiE 1157 WilllR (Cig) NS REEEST WHE255 M “H%E3 5", 5
PH T ZERALE (P<0.05); B 115 WK (Cig.3) X AR BEAMREI I 2 W3 &
TIABPEAS G, e 28 d, FE 357 WKER (Cigs) X REEART =, 182 17.81%, JLJ5
AR FRE—2B0F9T; B 1157 IR (Cig.) MIXTSEMEE, W0~ 14d, “‘PHH% 25 57
WIR (Cig:p) MM EEET H% 35, HIE 21 ~49 d, WHERESAEE; THRA% 255’
SR (Cig-p) FHXTEERAL (P<0.05), WK 42~49d, “BH#E 35" M VK255 K
R (Cigo) MM SEZEFAEZE (P<0.05). MEBAMTIR IR FE AR AR 15 R A A5 &
AR BE AT, IR (Cig.o) IR IR, N 4.31% ~7.07%, WKIR (Cis.3) HIZRLLIR
JERZ , M 3.89% ~5.09%, 1M RNIIMIR (Cign) MIMIR (Cig:y) HIARILIREER/N,
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Fig.5 Changes of relative content of unsaturated fatty acid of fruits during storage at 3 °C
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AFRFRER R FELT PR 255 M 35, PR EE s THAMEA SR, g5 1 E
By, OB 115 AR AN, WESORIL CPH AR 25 457 SR EEEIA 9.69%, X 5 X[
WA (2015) LEMGE AR S IR R AE (20100 e 1 B IIRIFIT 45 R — 30

A ENRAMEEMEA LOX iGERE, Hahal iR S /e s B iR gl o b AR
PRLAN I s 1 LA A5 I o AR AR R AT G, VA 5 R A AR AT g I 7 B P N ML R RZ 8, ke A 47 247
MMEEFIFI T BERI RN (553 2E, 1999; Stark, 2005; Liavonchanka & Feussner, 2006). ZASHF
SRR, 3 CARIEIE AT T, 3 ARG IR SE LOX W& BT, IR (Cig.p) FIMERRER (Cig:s)
SRR T R AT S R, ARIR (Cigio)s BRI (Cieo) MAEREIR (Cig.o) Z5HRANNIEIT
PR AE A et b, LIS RS T R AR FE 5 (TUFA) RIS IS i A HaFl 8 (UFA/FA) TR,
AR TR TE T B o 3 A i Bl 80 T SR S ¥4 ek S0 TB) LOX 33t 1 5 AR R s B AH X 7 S AN [R), <
J# 25 57 AL B 35T LOXIEMREmT W 1157, KRR (Cio) KRR (Cis)
A S REEERT FE 115, Wi (Ciga) « WK (Cig3) « AT (Cisp) &
MR (Cis:) MIXTSEBEMT B% 11 5 , IUFA Fl UFA/FA FREICT B 1157, X
Segb L CPGREE 25 50 FOCHTEE 357 BLSBB R Rk KA TR A B WL, PR
2557 K CHTEE 37 MmN SV S 10 R AR 5 AN B 0 FR AR B B S R Y. JHE— 2B b RO,
3 AN ER PG A TS 3 CAIRIR I Bt B v (78 S R AR S5 IR (Crgen) FIERRER (Cigiz) 2390
BREFHAERR (r=-0851"Mr=-0.780") , X5k (FHLE, 2006) . Bk (EEpGRM,
2007) « B (FLAEEE 4, 2012) KERERE (MEE, 2013) SRS L: RAH—3. £
WAMER (Cign) FIWRRER (Crg-z) FIAHXT AR b 4 52 2 TR SR ST A PE A dabs, I8 Tt
TR VA VP AN i) (R 30 Tt b A 7 33— 206 5 43T

grbIE, OB 115 iR RSEAE 3 CARIEIE O R, AR RE M . LOX & 1 S
TR (Cig:0) RIEMRER (Cig:3) SSEABFNGIHRAN & 8 EEMLT PHE% 255 M H%E3 5,
I 49 d 5, RS ERRIREREAC, FRRKE. RY OB 1157 AT 7
JiEE 25 57 R TR 345 X SR R PR A 2 e S AR G AR B OC, XA RIEE
TR VA S PR A [ B A3
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