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Abstract: The effect of light treatments on qualities of fresh-cut melon during the shelf life was evaluated. The white light treatment was
used as the control. The weight loss rate, soluble solids content, titratable acid content, malondialdehyde content, hardness, browning degree,
color and flavor of the fresh-cut melon treated by the red, blue, green lights and no light treatments during the shelf life at5 ‘C were compared.
The results showed that the spectrum of the blue light treatment was located on the main wavelength trajectory of 442 nm with the source purity
of 100%, and the intensity of 128+17.10 Lux. Compared with the control, the blue light treatment could decrease the browning degree of the
fresh-cut melon by 10.70%, reduce the weight loss rate by 3.76%, and raise the hardness of the fruits by 60.60%. Moreover, the blue light
treatment retarded the flavor deterioration of the fresh-cut melon. Hence, the blue light treatment maintained the texture, color and retarded the
flavor deterioration of the melon during the sales and display. Therefore, the blue light treatment was beneficial to prolong the shelf life of
fresh-cut melon.

Key words: fresh-cut melon; irradiation; quality; LED light treatment; shelf life

BRI B P BH VR — S S AR, 72 E N EEEE 6~9 A K& LT, i B2 AT s A 2 4,

ks BHA: 2019-08-07

HETE: ERESHELITRITE (2016YFD0400302) ; BX R A llsAR
FREMTIE (CARS-25) ; ItRHEARFEEEME (6172013) ; dLRH
RHMFHREFEESTE (NJ201802) ; RERZDREESNTIRTE
HSIOERININE (2141105004414037)

EEEN: TFE (1984) , &, BIBMRRA, MRAR: REREES
T

BEE: K8 (1978-) , B, @+, HRA, ARAR: REREES
T

122

I PR B R B USRI JE ) R 52 AT 0 B
DIEHRAE R N AN T A L, (B2 DAG 3 N5 5L
LiPIAVSEIE 152 NGRS 55 M ey e poR
T8 o Z BINUAR A Bt SRS, BT AEAT BTN T
A AR BRI B e . B R B DLR R
BAERL, &g, 2. D, BE. B -R
HAEIE I 1 R R B SR BN =, BRI R “ e,
IR T A SRR, T EsRER K,
BN A VIEI 5 2 1L R R AR K4



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.12

gou EIMRTRR. WA, Wi RS TEEHR,
T ST b it R AR R AR AR S s 40,

LED 6B ALEE 2 — R B R R, LAY
VEATREAR . 54 A . TR, @ AN A
R KB R AR [ J 310/6 HR A 3 o B 11
AP, R E SRR, e R0,
HRT, B0 Y R A FE e b SR 5 £ B 4 5
BN, OIRIERACEEI A T A 5
D91 R e )P 22 A0 R B SR B AR AR A
TR S 5T o 7K 4 e T AR
%, TERRE—LE KR OA £ & NEED G, H
DL FE P 25252 W 0 4 2 R R D TEURHI B 838
BEARE, B, ASHFTT LA W R AT EOR,  7E
TR SUBARE LT 6. S SEA
BIREH FE B A A TR B, PR S )7 R I 5
R, G, KRS, DUgsriE i T o
DI R RIVA SEAR PR FUFREE, AR K )3 R T
F) B2 BB A AR 1 -

1 MRERE

11 R % A

ZEARDN, T IEs RE SRS (e
) BB Om Rt CGEWIATR, 750 mL),
ELTTVA IR A R AR SR iR A
By BERE AN, JbR L) =R, RiETitE
A AR 2R, PRI R (b
) AEARAR: KEARY, R ORED s
AR A

®1 BTEBEREFEER
Table 1 Description of electronic nose sensors

%555  FERELAR M ReAS IR
1 wiC xtFHE B REK, RE
2 W5S it A AR R B
3 W3C xS E BRI, BE
4 W6S st Sty R B
5 W5C AR T A RS KA
6 W1s xR KR K
7 WI1wW 2t BRA M R BK
8 W2s stBE ., BRERE R AL
9 W2w X FE R AAFRA R
10 W3S SR AEIIR R AL
T8 /AR, 40, ¥, % LED 4T% (% 1.2 m,
18 W), il & MIE IR AR]; TA-XT plus it

A3, BEE Stable Micro System /A #]; PEN-3 Hi ¥

£, fE[E Airsense S HTIXESA PR AT (LIEISFE i
10 MR SA AL BRER R, AR BRE R S 2 PNk
1 FrR); UV-1800 (AN FEM, H A By
EOS450D AYEHAENL, HALEREAT]; ME204 24T
RV, MREE-FER Z AR AR FHReaU L,
KA T AR A R ; TES-1339R Data Logger
W, PEEGIEAE RS ARA R D500 BT, H
AERBFHIAR AR B, TN EZEREE
AR A ARSI, Jba ZrtE S,
ZDJ-5B-D HahiEl, FilFRAH.

12 SR s N0 ) &

SEEFNWES, SefEiT 10 CAHEH A
K SRJEFE KRG LA 1:400 FORWR IR T 100
mg/L. pH 6.5 [RVERRENA R IR 2 min, F#A
FHIF ELA AR BE P R, BT 10 C TR A E R BT,
B FE o A I« 256 AN T B8 43, DI 3 emx2 cm
Btk (it VRS, AR SR e RN
PREFE T, FRE G E TABAEF .

1.3 LED JpE 432

JGHUALE 72 E0G. 40, WD ORI,
PR R . R BB BT N T 5 C v
AR, AR 4 R, A EEIT Rl E .
gt AONAT, 25EBE R R 5,
o JEAE ANHIZAERF 30 Lux (FIZERRIE I o FHE SO AE
W, FERGEES 5 d TERE S AR B TR AR -

14 B84 b o) 2 1O

FEUF G AN AL FE R AT I e, R R
PRL B TR OIHIREEG N, SR SEBR i B AR
FEORFF— 3. SGIRIDEIE KA 360~780 nm JEH A .
FIRHIBEAE Yoy RN, Y RARE, x fly 2
M 3 HIERAE XYZ SR B AR, WA (D,
HE R D 4 B2 g 1 RIS o D B 8 o A P SRl a2
() R

= X y= Y

X+Y+Z X+Y+Z

HF: X, YA Z 98 A4S CIE-RGB 2 4ut)F Kk 3
RS AE Ao & A7 R, G Ao B 894634,

R AL R s E A e . KB R E T
ROIHEENES, S 1) S i FE AR BE R — ]
ETCURIREE .

15 fmmalE

)

123



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.12

151 %(%%

FE S SRR S5 (403 B 22 Sk AT 2 L
152 “TEHEHY

B B i B P28 1 HE: 10 s RIARSIRAE S (LA
TNEIFRNEIEFERD, H 4 220G e, BUEIEAR
DR, PR DU AR, A HURE 6 VIR BT
B, FESM.

153 & £ F75 % g4

IR G ZEH AR R EIATIE . Horp L FoRat
B, EBOK, BEMK, o FRGOIL AR
FE (HAFIE), b 3Rt aFE AL (Hi
FIE), AE FRoRBOZE, MR, ROt i
Ky heB A CHERIE b o A b TS5, I
JEH 9 B, AFHLEENLIEEL 3 NIURE A, 45 HN 27 Yk
BT .

IEJRFERL 15 9, IINIRATTE 4 “CUKFE T4
/NEFA 0.1 M BRERZE IR 15 mL (W2 V=1:1) &%), T
4 °C, 4800 r/min 2514 &0 15 min, HU_LiEWAE 410
nm KA E RO GAE, FE R HEAEE L Agro nm B
154 A_BAsSez 2

KA EILZIRE. A% 10 g 5 0.05
mol/L EERZEM R 20 mL 2151784, F 4 °C. 13000 g
MBS0 20 min, HUEIEW. HU6 mL _E3E, N
A 10 mL #F 0.5%HAE 2R 5% — A LRI
W, IREJEEEKIE 15min, A, k. IERERK
29532 nm A1 600 nm FEEHUR AR . FES A S
HITHZHAN(2).

MDA=(0ODs3,-ODgq0) X 172.04 @)

X¥: MDA-A—E#4%, nmol/g; ODss,,-532 nm &K
TR AAL; ODgog =600 NM JK K TR HAL.

155 AR 69N

KH TA-XT plus iifg i, R P5 #8k.
SESH: MRRFTAEREE 10 mm/s; TEGEEE 10 mm/s;
MRS E 10 mmi/s; FEREES 10 mm; itk 77 20.0 g,
PRI FE - ST N R REE (ND, BRI
WAL E L], SAMCERHI 6 B, HEsR P91
156 Ti&2E AP

AT FER 3 g, N B7 g7k, I (hrsEid i
0.1 mol/L S8 M ANVE AT FRLA T 5E

FERPATHER B WA RTHE AL (3.

i Em e o) =K 1000 (3)

KFP: C-ARRITH) A RNANIRIRE, moL/L; V-idat
WA EEAAATREIIR AR, mL; K-3 BV AT ER 30 4
$BHE (FEERRELIHNFAREBRSERF S ), 0.070; m-

124

JEZ, g
1.5.7 @-F 4

AR 5 g BT I3, AN b
B 34N, R IR 25 CIE TSR TR R AT T
BTsEst. M s ALRERE Y] 100 s, £ /8%
B 5 s RESMMERMS N 5 s. BEREE 300
mL/min, A&MSHE 200 s. 5EA 1 UK RE0HHT
TEERERHE, SRIGFFIEATEE 2 IRTNZREE . Guitar
BT 10 AN R4 S5 e B A5 A0 KA o K FH H - S e
AHTERAFREAT R ARl Loading 20T

16 #AEAFE S Hit

RIGEE 3K, K 3 IKIRIGEE R HoPME
PrifEfm 22, 8 Gert e dr i F SPSS #4740 #E, Ducan’s
BrE W R T BB T SR Origin 9.1 34
K.

2 HR59Mh
2.1 iR

a 2.0E-01f

= X} HE 2
~ - 20
E LSE-0If = vin
T - 5t
&
2 1.0E-01f
= | L
2 SOE-01
e
0.0E-0 | Mo , '
400 480 560 640 720
P /nm
b o, —BHHE ERVaS
o 6 v a4 A g = %
I
06} 4
04"
02k
..
0.0 .
0.0 0.8

[E 1 LED XFIEDHE (a) FffEEZEE (b)
Fig.1 Spectral distribution (a) and Helmholtz map (b) of LED
light source
Bl 1 SRR n] WG IR B R R . 200,
W A oAb B b TR 80% I e & 4k il AR b T
620~650. 450~470 Fi1510~530 nm, TLEAHRAL, i
F1% 80%MIREE 54006 SR et EA AL



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.12

4 FROCURRIRAETE 2200 035 HRE 22 R R
LT 442 nm [ PKETE I, SiEEERT 100%, 4L
FEAEEAIFN T 2762 T 630 nm Al 520 nm,  4f
FEN 77.91%F1 66.43%; 54056, SR EAE,
FOEO T AR -, SR HAERERHE; A
P s 2 G E . 2006, BEAIS s e s
SR EE 43 7 (1839+336) . (208+26.40). (128+17.10) A1
(747+201) Lux. [RIRL, 2006, SOGAEDGAAHEATR
BRI ThRe, HOWIERHEZE R, AR

JCURHET T HOGIRE, B DUR ARt IR 4 3t
1T,

2.2 LED Jt Rt 8478 58N R B R Y R

17.5F ¢

15.0F

bc be

12.5H
10.0H b

7.50 H

REF %

5.50 H a

2.50H

Ot ak wk Gk mk
(& 2 LED SeBRx 8 E R A IR E R A2
Fig.2 Effect of the LED light treatment on the weight loss rate
of fresh-cut melon

fiep ) g TIVE N B0 A v 1 R i 5748
LRI A, 2 Pr, S5 d i,
2006, WOt SO R E AN 17.40%,
12.90%. 9.64%-. 4.77%, XTHEZ N 13.40%, Z6kk
S EERRUR RGN 29.90%, Wh. SnAEEAH
S HRAAH L RBFIC T 3.67%. 27.80%. 64.30%.
MGEER TR BE R B V)T S B IAEH ZAY) 70 i SR
TORER I R AEE, SRS, Kook,
R HL A B i) h IR R IR AR A BRI R A 7T, R
SEARI A\ I BE A 7 e AR T SR BN i 2006
A CREERU, RS R R 3210 5 AR E g
MMLBIBINELZ , PTAL GG AL B A 2R B A A
P32, it AT (i o Gkt SR 5
I Toxf H AL

2.3 LED i FE x4 5 g N A M E 4

BN

RIEVE B FR L A A I R VE RO REEE
IR AR WIS, AV RS B ) EL

fabr. WiE 3 fron, fERRIIS S di, 206, .
R e AR Y 21 wT VA VE B RS B ey 11.70%

9.55%. 11.30%. 8.95%, XffEZH 9.23%, Z106.
I 5E G IRy L R 2 T 27.10%. 3.47%.

22.10%, BEGZHIEMCT 3.03%. AZEFR AT REILL AN
26T LU R R R IR PR B Bk, A T
AT A AR R, 350 2y A S P AR ) #
TR == AE T P [ T 1 T S e A AL

12 c

b
1

d
1
I

10+

HO

TR &R %
[on

B T T = T A
[E] 3 LED JBRx 818 R A IR A M E R 4R 2200
Fig.3 Effect of the LED light treatment on the soluble solid
content of fresh-cut melon
E: AR FEARRATEFEE (p<0.05), THE.

2.4 LED Jt J&xt 847 5 8 NAR R 2 HY R v

M B D)= R E VT I E e R R . R
A SABOR 5 A PRI 5L, AR R o2, iy
Kl 4 R, 7ERRFIEE 5d i, ANF LED YeREGHEF D)
F AR SR B IR 22 0K, LRI e kb B
FEFIETAE AR FE B AR 1 5.36% A1 10.70%, ZEJ6AN
WEYCALFRZHIE N T 32.10%A1 23.20%; 1AL EE ]
TR i 2, SIS BB AT B 5 T E (1,
FLE A AT R SR A B FE AR B 0 T % e Rk I

WK RE 7, DT ARSI 400, LS XIIRA
AH LY AT 4E R A SE 22 TS A 425
0.8
_ 0TF d
<§
=06}
id c
* b
05H g ¢

Yomm o ak @k sk ek
[El 4 LED SeBRRIEE)E R IAEZE B RS0

Fig.4 Effect of the LED light treatment on the chlorophyll

content of fresh-cut melon

125



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.12

25 LED 8 438 a4 9 BN T —EE S

BN

W BRI S ER M E Y —, 2T
FEm AN IR IR L R FE R R 2 bn . HHIRI B BT
7N, TERRFIZE S d B, 2056, WEOBARFRA LT HR AN
TS RN 21.10%F1 36.80%, ZhAbFE S
JGAHAHT, NS BRI T 50.20%40 50.40%, i
BHZLG. WD TSR Sk 1 1 2H 234 Mo 451 £
MIER, PAETREFA R, eSSk ERT
FEEHR; S0 mIA R AR I A, B b —
Wy A8,

26+ ]a
24+
22+
20+
10 H
18 H
16 H
14H
10+

o

HHO

fitt 2 & / (nmol/g)

[t

d d

—

8 1 1 1 1 1
pugiceih 2% W gt G
[E 5 LED SFeERxI8E Y E R R IR i & 2 /95200
Fig.5 Effect of the LED light treatment on the malondialdehyde

content of fresh-cut melon

2.6 LED AL a6 4] BN ¥

&
10} ab a
ab
8 a
Z 4l [ \
# b
=
i+ j
i

s ax ®x @t ok
[&] 6 LED YtHRAMFE ST E£4715E iy EH IV B U520
Fig.6 Effect of the LED light treatment on the firmness of
fresh-cut melon
B PR PP 5 00 ot O PR B AR R, Al A e
R, W ACRBLT . a6 Fsslt. Bt 406
FTRES AR 5350 6.63+ 7.22, 5.28 F14.76 N,
XTHEZH A 2.85 No 4006, #6506, SOt REEAREE 53

126

EEXTHRZHIE N T 57.10%. 60.60%. 46.10%71 40.20%.
BT A AT e 55 SR R R PR R
SN, BT A SRR BRI AT v SR B
FEAR . IR R R oA R, A A
e, URSKIE AL A R T A0 s ) 25 40 A
AWPITORAT, DRI R o

2.7 LED J &AL T 3¢ 8647 9 & AN 2 R

# % 7l

AV E RREL VP RS XA B R R ] 7
FoR, 400t 6. S eRB AL B AT e R & &N
0.26%- 0.13%. 0.15%. 0.11%. SxfMRLAMLL, 2%
LEFRIRE T 44.40%, Wit SREHEEEAL /) F FEAR
7 28.80%. 18.90%#I1 37.70%. [Kitt, I GALFRSE
) Rz i TICRT  E IR 2 0 m,  DYmT e DASE 2
DIE AT e IR S = g n, AR T RS AR .

14r

1.2F

—t—i0

/%

1.0r
B os)
g%
HWO06F

= 04f

——c

I——|g
HOo

e

0.2

Ofwa  ak EE Gk Ek

[&] 7 LED JeBRSLIR X 1) R AR IR REBL & E A S2NG
Fig.7 Effect of the LED light treatment on the titratable acidity
of fresh-cut melon

2.8 LED St iR &b 2 x5 47 S NP 6 Fu b

L B 7 v

D177 S AN R B A 45T 2 T B 230,
AR R PN = e EE S, A
Ok, BtRkR, MOREERGE, BlEsREEeT.

& 8 i, FEBES 5 d N, 206 S5 xR i
FART, 23905 36.60 1 36.80, Wi GAILEGHE TRt
JB4H, Z35)0& 39.50 F1137.90, BEGILTXIIEL, i
1N 35.20; ZEA 1 9 XFLL RN, X HE A VLA R B e s
BHADAC R R B BAR, RIRKE, W
B AEIG, S a B e A, BA
PR LA AL BT FRZH B S R — 1, ATRERN
LED M4 nf RECR B RS URAT L EEH, G ROH
(PVEFEVRANEZ,  IT D 70 80 ) £ 25 B A R 2



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.12

AL, TURDLHRMFT, BTSREEREEITLE

YERTmEE AR E 24T . FrCLIEsiE e Mg e G #)
FAORFREED) 2 F a5 B
a 45 -
40F b T a
I R e e
o ! [
& |
=
a  30H
25H
20 : : : : .
SR ZH a5 % 4t e
p Mo o N
il 1
1 J 1 a ab
105} 1 :
:
T
2
95|

CTama ok @k sk e
[ 8 LED LERAEXTEHIE N AR () FIAFE (b) W%
g
Fig.8 Effect of the LED light treatment on the hue angle and
chroma of fresh-cut melon

0 TEaen
00 WO

IU L
] o)

[E 9 LED SLHRAMERI IR IIMNIIE SR
Fig.9 The Appearance of the LED light treatment on the

performance of fresh-cut melon
D oar MR b 4k o Bk d 4Rk e K.

2.9 Ob R AL 2 EE T BRI AR B

F 543 s (principal component analysis, PCA)
seia H 4T W 2 fatn i o DR G YR ) 4t

57, ARBEFEFIH PCA J5idok 7 5 10 ML DS
BT PR AE A IEAT 32 B R B AT, AREAS [
LED JtHRAbER T 7] 38 e i TOXR 52 . HH ] 10a
FiR, H—EN(PCLHITTHRZ N 98.55%, 23
A (PC)HITTRRE A 1.32%, S TTHRE N 99.87%,
%%Eua PC1 1 PC2 ¥ TTRRZ AL E T FE KUK I T {5
, HEFREFEREESR (p<0.05), MNEHRE S Aith
SURTCAE Y, W5 —F sy, Wt EEed S5xHR
BT, HUGEE B, AR AR 2 Sk
fEI%4E Loading 23 A1 ml LiE— 045 R % IR 1E
PCA i oTski R/, B 10b frax, WIW (i
W) PEESE ST, XA — NS DTk, Wi
WIW A& S AE R I R, e )
Vo R TORUSR (4 2 AR (M, P i B T A )
DI Rz I, BT CUF WAW AR RS E A E PN 250

a 1or

100 @%‘ﬁ
90
80
70
60
50
40
30
20
10

ax
@

@:3\) il
Wt
(B3 i

5 10 15 20 25 30 35 40 45

1.main axis (Variance: 1.32%)

1.main axis (Variance: 98.55%)

0.7} = WIS
0.6

05} WsS
04+  “was

03|
02F  was

0.1F :W2W
0ol W6S
o1l wsc
T gwIC wiw
0.2 " W3CG I L
00 01 02 03 04 05 06 07 08 09 10

1.main axis (Variance: 98.55%)

(& 10 LED SeERSLIRAYEEE AR N PCA S 47E] (a) AT RRER
Loading 43#f[E (b)
Fig.10 PCA scatter diagram (a) and Loading analysis (b) of the

1.main axis (Variance: 1.32%)g*

fresh-cut melon
3 g

W4 R TR, LED Julfn] LA R ORRHE D)
BHCER 5T S XU, BASTF] LED St X EEDI R 28
SO it SR XU (R 5200 22 S5 535 o AN ST T 1 210
Wt SROGNRE X e U7 R T R 5, 4
RRYIED B RENS A R PR FEEDIEH TR . i
SEAMUL R, I8 TT ASESZEE B AR RER KUK (R332

127



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.12

WAL PR AT RESE T AL, FRCHARFERE 10.70%:; %)
TR LA 2 S RE NIRRT, $emrs g B
60.60%; FhFRCEPEMAE, HEfrr- i EAHIE; R~
AR, JEZRIRRSSAR . DR R e A AT A A )
Bz RS S RS AR 7V

[1] X e e o (1 i 5 e a3 0] [

(2]

(3]

(4]

(5]

(6]

[7]

(8]

128

3,2011,17:1-3

ZHAO Xiao-yan. Problems and development trend of fresh
cut vegetable industry in China [J]. China Vegetables, 2011,
17:1-3

P, Bl TR, S D B SN LB i i (R
[0 SRl AR 23R, 2017,35(6):17-20

WANG Dan, MAYue, ZHANG Chao, et al. Effects of
processing technologies on quality of fresh-cut vegetables [J].
Journal of Food Science and Technology, 2017, 35(6): 17-20
Jiang J, Jing L, Luo H, et al. Establishment of a statistical
model for browning of fresh-cutlotus root during storage [J].
Postharvest Biology and Technology, 2014,92: 164-171

Li X, Long Q, Gao F, et al. Effect of cutting styles on quality
and antioxidant activity in fresh-cut pitaya fruit [J].
Postharvest Biology and Technology, 2017, 124: 1-7

2RO AR 7 SRR ) BORAIT TR R[], & it Tl
2018,39(12): 226-229

LI Qin-guang. Progress of studies on quality control
technologies of fresh-cut lettuce [J]. The Food Industry, 2018,
39(12): 226-229

WP 75, B 25 LED AN At S 5
MR [J]. H AR 223837, 2014,30(22):102-108

HUANG Dan-dan, ZHANG Shi-xiu, JIA Shu-xia, et al.
Influence of illumination supplement used LED light on
photosynthesis of tomato [J]. Chinese Agricultural Science
Bulletin, 2014, 30(22): 102-108

FETNIE, S WP, T3R8 RO M (LED) RE S F gk
S Ve DR B AT E SR [J]. T i 15 K B Tl ,2018,44(4):
264-269,278

ZHAN Li-juan, MA Ya-dan, ZHANG Cui-cui. Research
progress on lighting emitting diode (LED) irradiation effect
on fresh fruits and vegetables storage [J]. Food and
Fermentation Industries, 2018, 44( 4): 264-269, 278

Kim N Y, Lee D S, Lee H J, et al. Effect of UV-LED
irradiation on respiration and ethylene production of cherry
tomatoes [J]. The Korean Society of Food Preservation, 2012,
19(1): 47-53

(9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

FENTR, 2B G IR EOARAE JREBR 5 I AR (4 82 FH 3],
£ 5 k2T, 2016,42(8):268-272,278

ZHAN Li-juan, LI Ying. Advances in effects of light
exposure on fresh fruits and vegetables postharvest storage
and preservation [J]. Food and Fermentation Industries, 2016,
42(8): 268-272, 278

FRRLTC, R 2=, DR B, A5 AN RD G RE S I 500 1] S 4 b
LR E BN & M55 Ik ,2014,35(24):143-
148

CHEN Ke-yuan, CHEN Yan-yun, JIA Qian-min, et al. Effect
of different illumination on polyamine content of potato tube
during storage [J]. Food Research and Development, 2014,
35(24): 143-148

Zhan L J, Hu J Q, Ai Z L. Light exposure during storage
preserving soluble surgar and L-ascorbic acid content of
minimally processed romaine lettuce (Lactuca sativa L.) [J].
Food Chemistry, 2013, 136: 273-278

Dhakal R, Baek K H. Short period irradiation of single blue
wavelength light extends the storage period of mature
greentomatoes [J]. Postharvest Biology and Technology,
2014, 90: 73-77

Kim M, Bang W, Yuk H. 405t5 nm light emitting
diodeillumination causes photodynamic inactivation of
Salmonella spp. on fresh-cut papaya without deterioration [J].
Food Micrabiology, 2017, 62(4): 124-132

2RV A, SCHERK BTAE, 55, AN R A 8 LED XHIGTRIE 5 7E =18
I AREEAF F [9]. I R B dlARkR2,2019,35(1):137-143,220

LI Bian-sheng, WEN Ya-xin, RUAN Zheng, et al.
Preservation of brassica oleracea irradiated by different
monochromatic LED light under low-temperature storage [J].
Modern Food Science and Technology, 2019, 35(1): 137-143,
220

FETI G, 00 I e, 7 A . s A PR 8 vy 5 070 7 == A6 I i
R [I] & fhRH£,2012,33(14):296-300

ZHAN Li-juan, WEI Guo-giang, QIAO Ming-wu, et al.
Quality
Oleracea L.) during storage by light illumination [J]. Food
Science, 2012, 33(14): 296-300

Zhan L, Li Y, Hu J, et al. Browning inhibition and quality

improvement of fresh-cut broccoli (Brassica

preservation of fresh-cut romaine lettuce exposed to high
intensity light [J]. Innovative Food Science & Emerging
Technologies, 2012, 14: 70-76

Wang Yubin, Li Wu, Cai Wengian, et al. Visible light
exposure reduces the drip loss of fresh-cut watermelon [J].
Journal of Food Science and Echnology, 2018, 55(5): 1816-



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.12

(18]

(19]

[20]

[21]

[22]

(23]

1822

I KSR 5K, 55 DL AL U A 22 B 1 75 )
R R[] H [ G, 2018,31(6):11-15

SHI Yue, ZHANG Hui-jun, ZHANG Chao, et al. Red light
exposure retards quality deterioration of fresh-cut watermelon
during shelf display [J]. China Cucurbits and Vegetables,
2018, 31 (6): 11-15

SO BRI, 3,55 LED IR AR SR AT L 2R i I
JRANAEBRRFAL A2 [I]. 8 Tl A, 2018,4:46-52

SHI Jun-yan, ZHENG Qiu-li, WANG Qing, et al. Effect of
LED irradiation on storage quality and physiological property
of cowpea during postharvest storage [J]. Science and
Technology of Food Industry, 2018, 4: 46-52.

WANG Dan, Chen Likun, Ma Yue, et al. Effect of UV-C
treatment on the quality of fresh-cut lotus (Nelumbonucifera
Gaertn) root [J]. Food Chemistry, 2019, 659-664

I, 5RO LED D B AL HIGH ) A 55 i B A0 XL
RIS [I]. A A RHY, 2019,35(5):102-108

SHI Yue, ZHANG Hui-jun, ZHANG Chao, et al. Effect of
LED Light treatment on qualities and aroma of fresh-cut
lettuce [J]. Modern Food Science and Technology, 2019,
35(5): 102-108

Ay 2 Al A A o 2 SR T SRt ORA A R B 72 3],

YLPE AV 2447, 2018,30(11):71-75

HE Nian-wu, YANG Chao. Experimental study on the effect
of eucommiaeucommia on the preservation of fruits and
vegetables [J]. Acta Agriculturae Jiangxi, 2018, 30(11):
71-75

JAR, E85 B B, 5 BOK S S R A I R Sh 5| s
N IHLEL ] AL TREA4,2014,30(24):318-324
ZHOU Ran, WANG Xi-chang, XIE Jing, et al. Effects of
combination of hot water and shellac on reducing ripening
changes inhami melons (Cucumismelo var. saccharinus)
induced by transport vibration and its mechanism [J].

Transactions of the Chinese Society of Agricultural

[24]

[25]

[26]

[27]

(28]

[29]

Engineering (Transactions of the CSAE), 2014, 30(24): 318-
324

WS, N IR e A TSR S B A g S L K A
[D].AIH: Ak K 57,2015

LI Peng-he. Ethylene regulation fruit cell wall metabolism
and its structure change in ripening muskmelon [D].
Zhengzhou: Henan Agricultural University, 2015

) L, B, SR U 5 T S 8 TS [ ot o L S XU )
RS AT ERL LA} 4,2018,54(7):1232-1238

HU Guo-zhi, XIONG Tao, WU Hai-bo, et al. Analysis of
fruit flavor substances of different varieties of Hami melon in
Xinjiang [J]. Xinjiang Agricultural Sciences, 2018, 54(7):
1232-1238

WHIRTT, 0,200, 55 AL LTI R [0]. W B2 IR
KA A4R,2017,32(1),24-28

XIE Le-fang, WANG Li, LI Jian, et al. Research progress on
Browning degree of fruits and vegetables [J]. Journal of Inner
Mongolia University for Nationalities, 2017, 32(1): 24-28
L. D) SE R B AR PREE BRI FT[D]. RHE : R
K*:,2015

LI QI. Research on anti-browning preservation technology of
fresh-cut apples [D]. Tianjin: Tianjin University of Science
and Technology, 2015

EI6. BT UL DI A DRI TR 7 [D].
RV : AR bR AL K2, 2015

YAN Yi. Research on key technologies of fresh-cut green
pepper and fresh-cut oil bean [D]. Harbin: Northeast
Agricultural University, 2015

RIS, A4, 2T, 55 RER e B P AR AT T3t Fe [J].
54 50 T°,2018,18(4),141-146

ZHANG Shu-jie, HU Ting-ting, LIU Hong-kai, et al.
Research progress on hardness changes of fruits and
vegetables after harvest [J]. Preservation and Processing,
China Agricultural University, 2008, 18(4), 141-146

129



