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Abstract

The effects of polyethylene (PE), polylactic acid (PLA), polyvinyl chloride (PVC) and vinylidene
chloride-vinyl/chloride copolymer (VDC/VC) on the quality of postharvest lettuce during room
temperature storage were studied. With no-film packaging as the control, the effects of different
preservative films on the storage quality of lettuce were compared by periodically measuring the
variation trends of weight loss rate, soluble solid content, vitamin C content, chlorophyll a content,
chlorophyll b content and total chlorophyll content of lettuce under different preservation treat-
ments. It was found that the VDC/VC fresh-keeping film could more effectively inhibit the water loss
and decay rate of postharvest lettuce. The sensory score of lettuce under this treatment at d 6 was 7
points, and the weight loss rate was 2.47 %, which were better than those of the control group
without film. PVC and VDC/VC fresh-keeping films could more effectively maintain the changes in
chlorophyll content of postharvest lettuce. On the sixth day, the chlorophyll a, b and total chloro-
phyll contents of lettuce treated with PVC were 0.045 mg/g, 0.016 mg/g and 0.061 mg/g, respec-
tively, which were higher than those of lettuce treated with four different fresh-keeping treatments.
The fresh-keeping film made of PLA could better maintain the VC content at a high level, and at d 6,
the VC content of lettuce under this treatment was 2.80 mg/g, which was higher than that of the
three groups of different packaging materials. PLA fresh-keeping film could more effectively stabil-
ize the change of soluble solid content in lettuce. On the 4th-6th days, the change range of PLA
packaging group was 0.5% less than that of the experimental group. The results showed that the
shelf life and commodity value of postharvest lettuce with preservative film packaging were longer
than those without preservative film packaging.
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A3 (lettuce) AAG B8 B R BA A K Kb ALANEITRE £, FE A FR— e V) 5T A AR
PRmE SR A TR AL, BRSO BRI B, seAh, HAMRE R FULRIR. H ks
WEEYI B R TR MR IR, AR 5 RN R BT A R[] T HOEREZ T AR,
PESAMR T HW R LR e, HE 2 IR RELToh A ARG . W7 KB )s . A
SRSFRYAT I, Sehh, FRAbsti A RAE B0 A AR KIS B TR, 2014 SEAESERTE 9 A 17,200 77
To0, HAREPTR KM AR 2L 4402 J3-FJ5K. BIATRNZE S 2 AT, JF BAERIR T
BORI G b, HARASEE AR KRR AR 7 SRR B B . A B I R, R
AL 23 FHOR AR SR R IE ORGP T AL 2R (0 by 7K N 7055 SRR IR TR 9 [ 2 A0l & SR HE T = 1)
ETRB N TR EYIRSE, AR SR U B R R AR, (BRI NI TR
EERVERE T E H PR REEAORL, Hb 2 B CREEIE LG, FFASE T AT CREEASRLAE 5 J5 R RERY
KERB o i, DRI, M ORI AS 2 SR AN ) PR EERCRIE 2 3 PR B R AN 23 7 4H

R PREER AR SR BT DL NIRRT 2 UVE S RS R AN R IR 7555 4], Hh S
PR EE Dy fe s R OREETT i, A3 v B DR EE B J TR OR b B sl O ORI . W DL A R e
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A PVC.PE.PVDC [4] [5] [6] [7]H1 PLA [8] [9]55, Prfef B AT y— P fif 55z F A PR 7 6 T2 B TRk
A, AR, WO RS R R R BRI T o R SCEE N [1018F T8 R AN R AR B R ) PE JRAL3% T LA 2%
Hhk /b B SR S S R %, F HL PE TR B O A (R 75— 2 150 P i (R R S S 4. b, T
[11] 8L 0.03 mm [¥] PVC JI5RE B 7 b ORFF A 57 (1 76 B8 K%, I LA 32 il i e imi P WA FH AR s b 3388 )
B SBE. VC RITEEE ST THA R IBUER . B BORSE AN[12] R IUTE A S g R o PLA LE PE 5 5 i
{1435 100 375 SRR I R I R WP VR A IR o PT RESZ SR B0 A [ B A =R AN [F) S DR R s g, (i fi
JIE 2 1) I35 AR H T € HPERE RS9 FIF PR, FEBRZE[ 13 IR AE AR 141152560, PVC A PE HIZRILACR
HA—F. IAh, VDC/VC [15]1ER—Fhah dh FE AL EE LE PVDC (Polyvinylidene chloride) BAIG, TEREA
te PVDC 2 (A RHE B [ G I RIE 72 AT A/, R, A 7% 3BT 5 22 (AR 36 SR IUE 2 1) 580 5
HONAREE R AR FRF 7T 3L AL FE 16 60

ARGy 2 LN AR ARNE S HE R, DRI G R 8 SR 0 3K i B L 2 Rt A ] DR ) Ak 3 2
Fo AR PE. PLA. PVC 1 VDC/VC YR {RER RN R 5 A48 b T % 28, DA
A SEAE NI, BT R EE(20~21) C 264 T A R AR EE AL ER T A2 SERR I 3 A SRR . R 2R Ty 1 [
Ve R, $EERCHE. MR a. b MArtGREE, BT RN ORER R0 A 2 056 b 5 520,
DA NAT T3k B A DR JE 2 (1 25 2% DL KR H S I DR B AT 9T B2 (L B il

2. SCIOERSy
2.1. RS

RO A SR T AR R BT ORI T R A S0 TR A LG . 6
IK BT RN E R s AKONEBAEK; PE {REEIETVLIRrg il S B UA IR A &l PLA {&
i LI T 2 BUR R AR A PR A A s PVC REFIEIE T 725 805 4118 Tk X ; VDC/VC &M i )
PREEFEENE T~ H A B AR 5 # T H X

PE Jii: O, i&id % 15,344% + 20% [cm’/(m*24 h-atm)], CO, i%id % : 88,000% + 20% [cm’/(m>24 h-atm)],
B : 63% + 20% [g/(m’-24 h)]; MR 2 - R LIFEILEY(VDC/VO)E: 0,71 % 60 [cm’/(m*24 h-atm)],
CO, i#EiF % 310 [cm’/(m*24 h-atm)], BITE: 12 [g/(m*24 h)].

PLA fi: O,3&iE % 50,000 [cm’/(m*24 h-0.1 MPA)], iZIE2%: 1000 [g/(m*24 h)]; PVC O, &L % 17,235
[cm*/(m*24 h-atm)], CO,iBEITH: 82,420 [cm’/(m*24 h-atm)], &R E 26.7 [g/(m*24 h)].

PL4001-L/01 HL-F R~ ME204E L1 R~F, el - FER 23 (L) A IR A R s WAY-2S #64%,
BWERERE L6S AN, Rl

2.2. LB

2.2.1. ER AL

BEE 20 R Had . TR R . ST R IAESE, MANEI I IE S B SZ e, S 20 i
AR FFLE 60 g~100 go ACFRLTIY 20 A P340 50 B 4 i B:An & 5 BAESE, KB i 5 BESE oy
5 PE. PLA. PVC. VDC/VC DYFHA T CREEEFITCAE 5 FpA R 77 AT R b 38, PR b PR 3 1) A 5
B TQ02D)THMATR, T 0d, 2d, 4d, 6 d3HTIRIG. PRI KB4 2T £ RAR
L IEVER TR SR BT AL T, BUREISEM TR TR 5 g Ao IR E TGRSR T, R R T Ve
FENE, TR FZEK 11 BN HLEAT 4 min VTR, BJEH 4~5 EOA06 0TI
JEHARFEIR .
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Table 1. Sensory evaluation of lettuce after picking
=1 REERRETE

9 & 7 5 545 345 14>
gt ff, EREEIT PR, HISH, [NEER ST AR, JEE A,

AR, TR PURISHRR, TREHRS R, AR HTEE, ARk ARK

223, £EXHE
%Ea@(%):%xloo (A mo NIRRT R (2)s my IR R B ()

224. HERZTENNZE
S e NI B AR AT FIRAE[17], AEBAFREL 0.5 g #RCT AR, 20 S mL (4
BRAN S mL B9TEK OB, = ME DS, JF TSl TR BN S h, $—IUN SR HEATIEE. B 11
(V: VIFITEK ZHE PIERR S WRAE 2 W, 72 I7E 645 nm A1 663 nm A9 5E JEMR AT, IF 10 2 IR
Ho BURKBIEEAE D AN )y G)INFHEATHERE v b AL 203 & B F 5.
C, =(12.72x 4, - 2.59x 4, ) xv+(1000x m) (1)

Cr——M4K a G 8, BAINE s (mg/g)
A ——RIRAE 663 nm Ak BTG EEAE
Ay—NAE 645 nm &b HITOG

v—— AR, FRACAZTH(mL)
m——RAFEE, B0 T(g)

C, =(22.88x 4, —4.67x 4 )xv+(1000x m) )
Cr— 4K b &, BANZ A7 (ng/g)
C, = (8.05% 4, +20.29% 4, ) xv-+(1000x m) 3)

22.5. AAERDSEMNNE

S A N BRI A M AT HORRTRE[ 18], 38 3ot FH 477 S5 S 5 5 I BB A T e 256 o R 2 7 R B
AERERE, Y510 SO 1~2 YT R B L, SR s, IR 2 RER, WUE
255 ()T T R IR

X:CXM (a)

y
X——Fedm T &5, BN 7 B(%)
C— RV TEE T & &, A9 a0 3(%)
my—— BRI, AT (g)
my——IRFEP IR &, B0 A 5 (g)
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2.2.6. VC ¥rERhERI45H]

S EE R 19178, ekl 1.00 mg/mL §) VC FRUEFTR, FEAE 265 nm 9% 244 NI & H A
B2 0.00. 4.00. 8.00. 12.00. 16.00~ 20.00 pg/mL B WG, LLZEMIKIE NS, VC FRlERE SR E
REARKER . OGP ARt br it 2. AR 3] VC IREE C FIMROG A A HbRE i 4 21t (=1 5 7
FEN A4=02121xC—-0.1812, R>=0.9948 .

2.2.7. ERHRHRENE VC FBUE

HERRR 2.0 g oA ORI, B TR In N D BB K BB A1 2%, % 100 mL 25 &P e 25
A, WIEE IR . FEREEL 2 mL FIR SRR & 10 mL AR, FH 718K e 2 RS AR E »
TELAZETRKAES LIS BL T, F 265 nm A0 R VR BB , 55 Ja Fa o' FBE A8 iy N At il R h AT #e B

2.2.8. HiEAE
FIH Word 2] =263 . KM Origin 2019 BT, Pralie i 8 =k, BOFHME.

3. ZRE S
3.1. NREBEAIENREERR R

AR B IS RS D R R e WRAE L A s . RS AN B . B 2 WA,
TESE 2~6 d WIR G0 26 (2 AL BB VR 0 YA T AR B 3 Y S B 28, EBEIUIIRD 4 o R i 74 Jok
HYF TR AR . 7R3 4~6 d WTE], VDC/VC I PE BB 414K IH AR RF 5 = 1B VF 4, PVC Ml PLA
BRI H I N, 25 6 d Al DAELH VDC/VC R 4 3770 i i HL U2 PE A . DX b st
0,2 LU JE B AL 25 T REAE K AR SR SR 2R, TR IRESE A T VDC/VC B2 MVE o i, HUGE PE %
H.

Table 2. Sensory evaluation of lettuce after picking
=2 REEFRRETE

5 R A(d)
Qb3
0d 2d 44 6d

=H 9 5 5 4
VDC/VC 9 9 8 7
PVC 9 8 6 5
PE 9 8 8 6
PLA 9 8 6 5

3.2. FRIEZAIEXREEREERFNT

T ZMBIER, AR SEAE U IR 2B W R /K 7 i R B Rd% . Wl 1, 7EQ0~21) CIEisk 4 Nk
IR0 I AL 2GR I 5 FTbiads, Hoh B R E R B ZE R R K. 755 2~6 d 7], PLA
RSN THA 3 HAABARH, KERDH 1.01% T8 9.99%, WaliRRE A, E5 0~4 d WE,
PE 341 R1 VDC/VC A28 21 ) 2 8 A0 Ak JLT-HH [ M AR FRAE 1% 45 156 4~6 d H110], PE G412k
HEFREH A _EWF), PVC A1 VDC/VC A5 A A A TR 1) AR IR FE 42 108 0.15%. 0.69%, AL BE
B . R, A R L O A3 6 A s K ik, AR EAEA Y, VDC/VC R E %, <PE
RHEAR <PVC RHEHZF <PLA KHXEK,
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Figure 1. Changes in weight-loss rate of lettuce with different treatments after harvest
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Figure 2. Changes in chlorophyll a and b contents of lettuce with different treatments after harvest
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MR GHEEER a ISR b B, BE 3 Wk, 4 FREE NSRS R S 2w T RA
A3 TE(20~21) CIEFEARAE N 28 2~6 d B, PVC B3 NIE ra SRR & &8 LB 38 B3 KT H
&3P THEAHGESE, HPES 2~4 dif, PVC ABNE FHRMHEESED 0.11 mg/g HE
0.036 mg/g ALIEFEH 0.073 mg/g; VDC/VC G T 4 3 & B AR AR FE N — BLAL T8 8 IR, 18
55 2~4 d FIER 4~6 d INHZALFE T I S 2 B S AR AR FE 23 7124 0.018 mg/g A1 0.017 mg/g AR AR /)N
THAR 4 H. PE REFLAEN B SR SERE4ERF 4 R A, MATES 4~6 d I, PE {REFAIE T IS 1)
MR R BB H 0.032 mg/g FEZ 0.022 mg/g, ABSTUT . SMEDHTAIAI, PVC LR Rt R & =4t
FrEfem /Ko, HRGE VDC/VC 25640 ; VDC/VC SEXG A fEdEFp S 3 & mAE R e A fk, Hko
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Figure 3. Changes in the total chlorophyll contents of lettuce with different treatments after harvest

E 3. RETELETERSMEESENTL

3.4. FRIBZLEINREER VC SEHIFNM

3.4.1. tRERRLZE

£ 265 nm A N IE A R L) VC FRAERE S IROGEEE, FRexbil i 4 fbniEdhiZk. gtk mla
JiFEN 4=02121C-0.1812, R*>=0.9948, FHFK/R VCARFEKRETE 0~20.00 pg/mL 6 H Py 5 K472k
PEXRR.

3.4.2. #EF Ve SEMAIE

VC TES AR N B SR B & R A S B PR B R . I S W H, 5 AUARFEALEE AR
VC F & 23E EIHES . 55 0~2 d i, PLA SANAE VC & FIHEER K, HHAE 2 d I
Il 2.85 mg/g, fEULIIIE], PE f3E4H FHIAESE VC SE MRS FTHES, VDC/VC M PVC fuisg]
) VC FrEl 28 8 RS, Hb PvCaRE4M VC &8 NRIERZ 5 KH 2.33 mg/g FHE 1.65 mg/g
HE VDC/VC SEZEG . 255 2~4 d I, Z A4 PVC LG4 T VC SR E ETHES, shiE
PVC A FIIlSE R VC & BAIRRER KH 1.65 mg/g LTHE 2.57 mg/g. 4 4~6 d I, FHE4L. PLA
A VDC/VC SEZEG2H 208 T3, 766 d i PLA SEIRAFIZ 4L VC S8 JLFHIR, i PLA 52
AL VC FEAH N 2.80 mg/g. SMARAHTRIEN, 4 PhORELREYY AT DMRFFAESE VC & &, {HFR T PLA. PVC
SEIGAA AL, HAH RSB0 S Tovk LU I RR S AR RFAE 3R VC S &
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Figure 4. VC standard curve
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Figure 5. The change of VC content in the sample solution
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3.5. FRIBEAAMNREERAFEERA(TSS) S EHRAT

MK 6 iTLLEH, 4 AAREEKSLIGHZILEE FTH G5 FHES, KRR NS R G
HRVE R S5 2 A RN o TR [20], B TSS SEAESS 0~2 d 2 ETHE . £ 2 d i, PE fU3
T TSS S REIEBIRAMEN 17.5%. £ 4d I, PVC H3E T TSS & EiL B KN 13%, HEES
4~6 d I}, PVC 3 NH TSS S & 13% FFEE 2.5% FREIRERK, A d 6 Wik BIHRMKE. /5 4~6d
iF, PE Al PLA G354 (1) TSS & &SRR kA, SLHA PE Al PLA (254 (IEEIN 0.5%, 7 6d
B, JCEALERZH ) TSS & &Rk 32%, BEEHEE S RIS BT . Bkt KB, PLA
AL TSS & 2RI /N AR e «
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Figure 6. Changes in the soluble solid content of lettuce with different treatments after harvest

B 6. RIEFAEIIETERNAREEL IS ERNEN

4. &iL511ie

ASCHEIE T 5 FpAS [ 40 28 Ab BEO6F SR Jm A 5 25 T i Jod B2 e, AH BE T Je 402k, PVC\PE.PLA . VDC/VC
4 FRA IO AR CR A RSE T LB A 5 4 R SR S A S AR R R B . 7E(20~21) CIEGEZAAF T, ARl b3
(160,28 7 0 SR S A 2 it AR A B 2k B R I s 45 SRR AR — B, VDC/VC FEHIHIR J5 A2 327K 431t 2k AT A
PR RS A B R B U, AE 6 d BHZACEE T I E IR E VRN 7 75, REZRN 2.47%, ARG K&
BFERENT HA 4 4, HRE PE LK. BT PLA KIBIRREK, PLA 35 b FE T () 4E S22k 5 R85
K BE VB, 75 0~6 d BAIF] PLA (U2 AbEE N A SRR T 9.99% M B &, e K TR =24 504,
FHAE 6 d B, ZAF NHRAESRBRE RSN S 7, R TR A, sk, ST A, 4 FAn
A 7 T — e R R RR A S 43R . WA X VC &, (B SR e A e fa e
SR, TERJGHERMGEE av b At SR 1E s, MF PE & PVC 2541, VDC/VC 5256 2H BE TR 4T 1
YRt R SRR TN, S ARSI T4 SR G ERNIREE 2 d~4 d AR ZER, i
], VDC/VC A AR 485 av b LS 2R & &80 IR N 0.0047 mg/g. 0.014 mg/g. 0.018 mg/g
iE/NF PVC K PE SEEG LR LIRS . R G 4E3E VC SRMNEF, MET 4 4 403770, PLA
277 VC SRR e BT, HPTE 6 di, ZAE T4 VC & & 2.80 mg/g KTFHAR3
PAANF ORI SEIR A fER G2 TSS & =MMIEF, PE fl PLA 37N TSS & & MAER
e e kA, 1628 4~6 d ), PE F1 PLA CASZH-RIRE Y 0.5% /N T HARIGH, FHHAE2 diF, PE
AN TSS S RIABI B KM N 17.5%, £ 6 d K, PE SLIGAHMER TSS &8N 12.5% K THEIHE
JES G 2H

& H PRI AT DURE KA SRS BRI TR 283, S ps A E, e rT DA . i, KR
FNJIGER, deah, il P OREER I I R 2 AR, i 4 AR AR EE I il s ) i/ . 2R BT,
PRZRE H AR EE AN 7 20 UL E KR 5 A S8 1) 37 2R A 2B SE (W5 PRI 0. A 310 A 7 S R AR S R
BAEEZ L,

ARG B TR A R B AN BRAE DRIE AR I8 9 AT i AR SR A 225 DU KON H R 1)
TREFRT TR AEEER SR, (ER Qi 7 v N TR T, KA SR E 2 N — PRI A 51

DOI: 10.12677/hjfns.2022.112019 165 5 E R


https://doi.org/10.12677/hjfns.2022.112019

B, eHEgE

SE K

(1]

TR, DS, SEN, & B - EERI-E RR I A A B ) AR SE AR EESUR D). &5 TR, 2021,
42(19): 336-341.
A, BT, EERE, % SYPURFIR R A SR R[], H AR R IE AR, 2015, 30(3): 523-536.

Munesue, Y., Masui, T. and Fushima, T. (2015) The Effects of Reducing Food Losses and Food Waste on Global Food
Insecurity, Natural Resources, and Greenhouse Gas Emissions. Environmental Economics & Policy Studies, 17, 43-77.
https://doi.org/10.1007/s10018-014-0083-0

SR, @Ak, £iE, 55 BORIREFRN N AP R RD]. REFSNT, 2018, 18(5): 166-173.
20, X, 2, & REVKFEERIRE B BRI REES T, 2016, 16(2): 105-107.

o, iR, ZEROE REOREEEN A AT R[] RN A S5RHE, 2018, 29(3): 89-91.
B, EHah, FOK, S SR AL RN PRI S SO AR [D). T E R B, 2006(2): 35-37.

Avinc, O. and Khoddami, A. (2010) Overview of Poly(Lactic Acid) (PLA) Fiber: Part II: Wet Processing; Pretreatment,
Dyeing, Clearing, Finishing, and Washing Properties of Poly(Lactic Acid) Fibres. Fibre Chemistry, 42, 68-78.
https://doi.org/10.1007/s10692-010-9226-7

Y. BRI R R AR A R R T A [T]. SRR, 2018, 46(6): 131-134.

AL, LR, BROERE, 5. RNIR PE R EEREOG AR B SR S e ) R [T]. & ST RS TR, 2007, 28(9):
141-144.

DM, TS, XIRERE, . AN ) PR B ) 0 AR R 6 AR R m (0], & & Tl BB, 2013, 34(4):
318-321+359.

DR, 2, P ST, PLA F1 PE A5 2856 78 22 fE ek i i sz (0], (025 1A%, 2018, 39(3): 12-15.

WRZE, WORTIN, FRmbge- SESLE, 5. RRICREEAL, LR AE ) Ab 28X & TR 56 5 5 s J]. o A 225k, 2019,
35(19): 58-63.

AR, BR22, SRR, AN [R) R 2 oI 5L ek B At R AR B S R i [ 7], R LIRS, 2014, 34(2): 22-24.
BRE. A LR R e 5 S R[], fb THERE, 1999, 18(4): 38-40.

WL, B, AR, F. RER RS R R A S R EE AR [T]. & R A BRI 4R, 2020, 11(12):
3880-3886.

EfE, Rdkz, B, & KR, BRSPS S ERED]. B EERA, 2018(2): 59-62+72.

bk, e, mE%, S OKRAEEE Y S S0 e E 5B 5EREIED]. REFS T, 2014, 14(5):
62-64.

EESR, BRIE, TR, & RINEYOENE R REX 12 FESE Ve EE] WL RRE, 2017, 56(6):
1131-1133+1136.

Zhan, L.J., Hu, J.Q., Ai, Z.L., et al. (2013) Light Exposure during Storage Preserving Soluble Sugar and L-Ascorbic Acid
Content of Minimally Processed Romaine Lettuce (Lactuca sativa L. var. Longifolia). Food Chemistry, 136,273-278.
https://doi.org/10.1016/j.foodchem.2012.07.123

DOI: 10.12677/hjfns.2022.112019 166 5 E R


https://doi.org/10.12677/hjfns.2022.112019
https://doi.org/10.1007/s10018-014-0083-0
https://doi.org/10.1007/s10692-010-9226-7
https://doi.org/10.1016/j.foodchem.2012.07.123

	四种保鲜膜对生菜贮藏品质的影响
	摘  要
	关键词
	Effects of Four Preservative Film Packaging on Storage Quality of Postharvest Lettuce
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 材料与仪器
	2.2. 实验步骤
	2.2.1. 原料预处理
	2.2.2. 感官评定
	2.2.3. 失重率计算
	2.2.4. 叶绿素含量的测定
	2.2.5. 可溶性固形物含量的测定
	2.2.6. VC标准曲线的绘制
	2.2.7. 生菜样液的提取及VC含量测定
	2.2.8. 数据处理


	3. 结果与分析
	3.1. 不同包装处理对采后生菜品质变化的影响
	3.2. 不同包装处理对采后生菜失重率的影响
	3.3. 不同包装处理对采后生菜叶绿素含量变化的影响
	3.4. 不同包装处理对采后生菜VC含量的影响
	3.4.1. 标准曲线
	3.4.2. 样液中VC含量的测定

	3.5. 不同包装方式对采后生菜可溶性固形物(TSS)含量的影响

	4. 结论与讨论
	参考文献

