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The Effect of Different Thickness Polyethylene Bags on Litchi
Browning during Cold Chain Logistics

WANG Linliang', LIU Shuaimin', FENG Chunmei*, ZHU Yi’, LI Xinrong', TAN Yewei', CHEN Ruirui'

(1.Guangxi Subtropical Crops Research Institute, Nanning 530001, China;
2.College of Food Science and Technology, Hainan University, Haikou 570228, China)

Abstract: This study used polyethylene bags with thicknesses of 10, 20, and 30 pm to package "Jizuili" litchi, combined
with ice bags to simulate logistics packaging, to study the effect on litchi peel browning, cell membrane permeability and
anthocyanin metabolism under the current imperfect cold chain logistics system, in order to explore simple and efficient
litchi fresh-keeping logistics technology for actual production. The results revealed that 20 pm polyethylene bags had better
packaging effects, followed by 10 pm thickness, and the worst was 30 um, by analyzing of pericarp browning,
commercially acceptable rate and fruit color difference components during storage. And the 20 pm thickness polyethylene
bags distinctly inhibited the increase in membrane permeability, which was reflected in the lower relative electrical
conductivity of the fruit during storage (P<0.05). Further research results indicated that the 20 um polyethylene bag delayed
the decomposition of anthocyanin via inhibiting the activity increase of phenylalanine ammonia lyase, the key enzyme of
anthocyanin biosynthesis, combined with inhibiting the activities of polyphenol oxidase and peroxidase to delay the
browning of the litchi. In summary, compared to other thicknesses, 20 pm polyethylene bags can significantly inhibit litchi
browning, effectively maintain fruit quality and extend shelf life.
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PE 1 90 um PE 436225, i i LS R A8 BR B 12 R
AR 30 pum ROEREAT) o B R fifis 24514,
HLIREEIN bk EH IR 25 °C Wk, A T b IT 4 E
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1.2.4 1o R & MR TN 2 ML 2 2L % 1§ (Phenyla-
lanine ammonia-lyase, PAL) 308 S H S48
TR TS Zhang 51 iR pH 25 7E05E .
5 g IR AL A 45 mL HC1(0.1 mol/L) F
25 °C /KB REHG IR 24 he ZJR4r5IIIA 2.5 mL
HCI Z& #hi%5#% (0.4 mol/L, pH1.0) F1 2.5 mL Na,HPO,
22 bR (0.4 mol/L, pH5.0) 3 #5 ¢ 0.5 mL $2 B
FOSE4 e . 7E 510 nm AZb IR R R R -G W W oG
BE, RS WAE pH1.0 F1 5.0 T BUW GRS 22 4] fr
2250, HE RSl AR R AR R A T
AL BN LA mg/g BEEE (FW) 3R,
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10 min, FIIA 0.1 mL B§E, 1RG5, LAZEIR/KYES N
25 A, NG P R R X B, FE 290 nm AR 5E WG,
60 min J5 J 0.1 mL HCI(6 mol/L) % IFJZ W . PAL
PR AIAE 37 °C N iELSHRY 60 min ;A0 AAERR
BRI E , Bl TS T XA nmol PEERR/(min-g) FW.
1.2.5 RREGEIESHT AN S T EAR YR SR 2
LU FE X F S R AT IPEAR U, Ok 3 4 RS
12 AR e 221, FHZERKIEE e, B HE RS
F 30 mL ZRIB/KHEIE I, 25 °C ##+ ¥ 20 min
J&, AR wTiG 538 (PO) o SRR AL
MRV R AE S 20 min, SRS IR EIE 25 °C FHE
R BRI 2 8 (P1) o AR HEL 5238 (%) 1Y
TR AR L2238 (%)=P0/P1x 100,
1.2.6 AHASAHICHEEZS ST Z M A AL (PPO) Flit
EH ALY B (POD ) M A H2 HUZ: I Zhang 5619 97K,
B 5 g SRAILHLLTF 40 mL 50 mmol/L BYBERL EL 2% i
W(E 5% R IGMEME LR, pH7.0) H 5) 3 A5 5] [ 4
B - PPO Fll POD M52 2 FRSE 11 S5 56 25 1 2 19 7
VAL A1 mL 0.5 mol/L 4B WAl 1 mL 0.5 mol/L
RIS Y, A 0.5 mL BEHEBOR S SV e
SIHIHE 420, 470 nm PEAANMERS'GE . LIAE mL il
WS G REAR AR 0.01 S 1 ANEETE J1 A7 (U),
PPO Fi1 POD % J13#3/R0 U/g FW.
1.3 HUEAIE

JH SPSS 26.0 FA4X L s B P AT SRR 2y 25
50T, SR Pearson FH 22 AH 5G4 M S B8] B AH 2
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(P<0.05).
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Fig.1 Effect of different thickness PE bags on browning index
in pericarp and commercially acceptable rate of litchi fruit
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Table 1 Effect of different thickness PE bags on color index in pericarp of litchi fruit
B e 6] (d)
b b3
0 2 4 6 8
P10 37.32+0.53* 33.74+0.59* 33.18+0.50® 31.75+0.27* 31.83+0.62°
L P20 37.32+0.53* 33.79+0.82% 34.15+0.11° 33.67+0.41° 33.24+0.46°
P30 37.32+0.53* 32.70+0.52* 32.10+0.57* 32.64+0.36™ 32.32+0.63%
P10 31.38+0.41* 32.58+0.48" 31.62+0.46" 29.31+0.38° 27.62+047°
a P20 31.38+0.41* 32.95+0.37* 33.14+0.37° 31.16+0.60° 29.694+0.53°
P30 31.38+0.41* 32.09+0.40* 30.86+0.25% 27.49+0.42% 24.7440.71*
P10 18.47+0.35° 19.29+0.88* 19.02:0.77% 17.15+0.69° 13.46+0.54°
b P20 18.47+0.35° 20.11+0.35% 20.40+1.06° 19.22+0.47° 16.89+0.78°
P30 18.47+0.35° 21.33+0.88* 17.49+1.04* 15.45+0.59* 11.40+0.41*
TE: [Al—48F5 [A]—ICosin ], AR 7Rk 308 22 57 .35 (P<0.05)
3 b PE 4814 A S S AEIIHE RT3 2 2 11 AR 469 25 125 EZPEI0 N
BRI 1A) . B4k Chen 2527 15 H 75T Ik S 00| SPER
R T R I ST R v R S 1 P % : .
FHEIEOLAR DR, SRR 2750 ,,, s
23 TEIERE PERAEHRREE RSB PAL e wlHN &
SEIE OB EOLHN B
BT 2 A AT B T AR e 2 = PN B
215, T F T FI R A S S BOR S e 1Y o LN ELN BN B
TR FZ 0, PE AR ARSI L R Wk (d)
1 MAP BREE, = PE 48005 A2 AL R AL T 2 2 020
B bk ARG B R T R H A B (P<0.05) 5| re .
(P 2A), 3 S FERBER AL IR 4 135 BT I MAP £ 010 =IpE30 By, @b
HOHRIELE AR . MIPEAIES 2 d A2, PE10. PE30 % 012l
AR 11 75, B B R T 38 R AR T R RS B =
PE10 Sk, PE20 LA IAE e K Bl
-, SR AT FE A BEAE 2~6 d T LK PE10. PE30 = 004} E
S A 12.81%. 14.17%. HSh, AR o e N
PAL 3 M IR ] 2 SR B I3, I8 SO0 T T e s

FAET 4 d, PE20 4845 20 #1 T PAL W& MG, ik
Ja TEPERS B AT W 2 T LA P SR ) (& 2B) o
PAL 2NN & IR IE S A6 TS 3B A W6 B i) S B g,
B 25 T R SR AR R AT R B TR S e E A
IR AP, e AR AR & 2E PAL 1EPEISTRSS
i PPO. POD 1LY BHE S R $R AR T Z N
MRS, Ya 4R 1k, BTG T B KRBT 1k
HEASRIS IR A F AT T T IR 1328
YRTAE RN, PE20 £860256 XY WE 75 70 A AE s/ 4
AR I ST 0 7 TR T BB S HEIRAE TS A .
24 AEEE PE KX EIE T EHAIRNT

2 RS AE X125 T S5 A 3 I T A A 755 A5 SR B A i
RELEF ) SEHE PR A e R P2 ARSI L R
JITHA PE 4840258 114 77 A0 SR B2 A B S () AH o 2 T S5
FEHGIN, AHEL 2, PE20 4220 i) S S AR X8 T SR AE
BT 2 d 3G, BEJE IV RCAYEE 2 d 2158 6 d #9n
FEAOINE, (AT AL, B Ao (5 3) .
AR SE R i T 25 S B AT RS 1) 25 IX = ki finh,
SEGHB R AR AR e PR 5, AR

WPoiEIRTH] (d)
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Fig.2 Effect of different thickness PE bags on anthocyanin
content and PAL activity in pericarp of litchi fruit
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Fig.3 Effect of different thickness PE bags on membrane lipid
peroxidation in pericarp of litchi fruit

BB S AN, s EHLEAH (ERR
SRR LOPE RS A TR — S ) IS A K A



- 318 -

B Tl B

2022 4 8 H

1k, IEHACEREZ RS2, IR 48 A8, 305 2 /it
LB R SCAR AR SR R A S oA — 3.
2.5 AEEE PE &%t POD 1 PPO jEMAISIN

POD F1 PPO J&Z 521k & 8 Ak 1Y) S A il
28, i 5 Wy S T 7 A3 e b A2 A B A AR
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P, BRES 8 d b, £ PE204U2E i1y 75 A S S AE It it 4]
[¥Er] P4y PO e e P 18 S I A P 2H R 52 (P<0.05)

331 B=mPELO N

1 PE20
PE30

(3]
S
Yi:~n

]

I

XX

o2t

e

BB
JEK

5

%
R

!

oo

PODIF 4 (U/g FW)

2

.8

8

X2

bt

&
BB

s
=

3|

I,
o EEEE e g
S
o
B R S B T
f<~)

41 @ea PE1O
1 PE20 b
PE30 @

S w
HT

PPOifE (U/g FW)

W] (d)
Bl 4 AR PE L8075 BCR & POD (i PEAI PPO 16 1Y)
Al
Fig.4 Effect of different thickness PE bags on POD activities
and PPO activities in pericarp of litchi fruit

PE 486125 X+ POD A1 PPO {75 P4 A 3 34 #1111l 7T g &
SEEEFER Y =2 (e e fdosi s . [RIRE, HAthRER H T
T ZE B R 92 B POD Al PPO W 1 2E 2848 A8 1 17
AAFHAR R R0 SRR 2| FERBER I | S JE
AL SRR T — B R .
2.6 Pearson tHXH4EME

Pearson AHSCTEAEREDLFR 2, (B 2 AT (22 L°
SAEXTEHL 3 PAL. PPO. POD iP5 0 i 1 AH &
(P<0.05), 0225718 o ST E0(P<0.01) & F A
FESE . HiEAS R LR (P<0.05) . IEHF &1 (P<0.01)
EIEAHSG, A4 b5 AT B0 AH G (P<
0.01), 7S EC S AR LR B = B AED(P<0.01),
LSiAEX e SR S HH ) IEAH DG (P<0.05), iXFRBH PE 4¥
AR 114 75 A AR SIS I AL R v () SR B A I iy A8
S HH 0 3 SR AL B R M A8 i Y, iX 5 Zhang 45
FIT Chen 25207 SERITIIFST 10 7% 450 e 78 15 Wl 1) £, 25781k
SER 3. AR LR SAEXT L SRR FIPAL WM
B s A AH S (P<0.05), AHXT HL S22 5 PAL &M
I IEAHSE(P<0.05), #5728 14 ) 2l 3222 Pl B e 48 R0 32
I BV R AE T BRI 1 pl, T IR SE N T G AR LR
TP AR RS A R SR S TR
[AIAESEHEAN T . X LELE IR, A6 PE 4S9 fhe bt
FEARR AR AR 0 . PR IE A R o | AR ar i)
S O S e A A 2 B RN R AR T AE T
WS R S PAL SSc, ik &AL
AT PPO F1 POD Vi RS M 5 A G
3 ZEip

G CFREE PE 4840256 75 A R S0 AT I S5 B AIROR
MR, PR AE A A FE R, E S 75 A L B A i 3 37
PRI IN, P25 A2 SR 2 AT 2R W TR, LSR5 A
Rz #AE, Horpr PE20 (R EFSCR £ . PE20 4843
FHASE S L PR L A L, F0 e 2 2 3 S P i
M TS S A A 2 X2 AR, BH 1k 5 2 5
5 PPO, POD 2filyli 22 s (et A8 S . HE— 2B AHSC
PESIHT A FRAETT 22 A6 SR B 21 (35 i VR FH B 2,
PE20 4SS M A UAE SR AETT Rk, $E i@ s A b

T2 BIEIR IR
Table 2 Pearson correlation matrix of each indicator
Eiztan 2L {A%Ed 2Ep” AR EEIREE MxTRSR EHZESE PALWEYE PPOIMGYE  PODIEME
2L’ 1.000
tt2za" 0.572 1.000
t2zb° 0.506 0.956 1.000
MEREEL 0702 —0.972"  -0.964" 1.000
WEERILE 0.808 0.938" 0.875 -0.965" 1.000
MM SR -0.893"  —0.805 -0.763 0.880° -0.955" 1.000
WHESTE 0444 0.961 0.856 —0.877 0.855 -0.671 1.000
PAL -0.924°  —0.682 —0.568 0.745 —-0.887" 0.954" -0.594 1.000
PPOFH % -0.948"  —0.558 —0.439 0.643 -0.806 0.906 -0.466 0.985™ 1.000
PODF 4 -0.885"  —0.470 -0.316 0.532 -0.728 0.837 -0.411 0.960 0.984" 1.000
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