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W OE: BR U 3 FORFELREMBIES & F R R A R RO sE . K SRAIEASII T, 0k
FHEFHN 300, 375, 450 cm? E‘J%Z‘fﬁ(polyethylene PE). BN (polypropylene, PP). B4 Z 4 (polyvinyl
chloride, PVO)MIE 5 A R4S BN B ILLA, TR ai bt rau%e, [R5 1 S RE I T R R R 25 1F T,
SE R ROAR NP R | R HR . FIVAMERTEY . pH SFUEITINE, BRI R A AR AR AL, R 2L
BVEMEANT, A A NIEL, 9256 S d )5, BiFA MR ERE IR ER R 6.15%+0.20%, A EHEEIEY)
TN 6.00%+0.10%, pH oy 4.44+0.06., 45  WEALARHIRF 5 R A LK REAE I RO SE K 2~3 d.
KRR AR, FAROREE; E R

Effects of different materials and cold storage agents on respiratory rate and
other physiological indexes of strawberries

LU Fang-Fang, ZHANG Yan', WANG Bao-Ying, GUO Meng-Ru, DING Yan-Hong, KANG Xing-Ya
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ABSTRACT: Objective To investigate the effects of 3 kinds of different packaging materials combined with cold
storage agents on the preservation effect of strawberries. Methods The polyethylene (PE), polypropylene (PP),
polyvinyl chloride (PVC) film with surface area of 300, 375. 450 cm? and different bags of cold storage agents were
matched to package the strawberries by orthogonal experiment method, and the packaged strawberries were stored
under the same environmental conditions. Respiratory intensity, weight loss rate, soluble solids, pH of these
strawberries were regularly measured to explore the changes of various physiological indicators. Results The best
combination was the validation groupthe comprehensive scoring method, and after 5 days of experiment, weight loss
rate of strawberries packaged in the validation group was 6.15%+0.20%, soluble solids content was 6.00%=0.10%,
and pH was 4.44+0.06. Conclusion The storage period of strawberries can be prolonged by 2-3 days by the
combination of film and cold storage agent.
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FASRE T E SR CHEZMERYIR, AA4E
BTN E RV, 2l T 24 BEARE R I
AR, B — B SR KR5S gk, RAER
AR BNES . SR R IR R SRR R R, 5
32 FIHUARAR ANl A= AR e, X BRI 1 LB 45 AR A A
BRI K R

AT I FRE DR PR T SR M AR . A | RIS
TR RAE SR AR D A AR E TR R, R
B ARIRAS LR I A, FOAE LR B THEE, R
BRI RO A, $ e R i PR AR AR,
TR R A PR BRI N R 2, &V AL RER I — 1
RIRPAEE, HRRZE AR A A — 2 BRI, RS B RE R
TR VWA o AR R B 55, 20" A AN
(135 A I T 0 ), S T S0 A S 9 AR, B
RE AT IR SR, R R AR 1 PR CR

AT LA RE W FEXT R, B 56 AN R AL B b R S A
[RIRPRFR A ASTR] 5 v SR AR KON L R A S A 520, 36
L RIS I 38 R A A PR AR, LAy R 1 (R fi
iz ST AR e i ey 56

1 MR5ERZE

1.1 MR5RF

FLRE S N T 3 R R SR A B T 3 ), 3R 0 (polyeth
ylene, PE). N Hi(polypropylene, PP), %45 2. 4 (polyvinyl
chloride, PVC)# (I p 3R SCRR A 2 A B A, HER
TRAD (5 Hr i, R He T RR 2 BR AL 2 R0 A BR A W), Bk R A
(b, RHTT AR KA ARG BRA | ); R H LT e %
(carboxy methyl cellulose, CMC)(4r#r4l, _Eifgniphr T 1.
AR FDS
1.2 UFE5E%

DF-101S £ A i in #0 i g 5 - (L S 448
A BRFTAE /A H]); DR-3020 s Rsk PR A b mt
PENR AR AT PR ) TD-32 PR E I SRS
FA M), SX-620 pH T FifF = (51X ); HST-H3 #
WL 22 AL ARG R A Ao
1.3 LWHE
13.1 QERBREAF M HE

1% PE. PP. PVC M5 HIZREY, FAEHLIG HE S
BEHE A FEFN 300, 375, 450 cm?® A AfL A

B VA T 3 P LA SR AR UV A3 T R R AR R B
FUECJr, Heph— 0 B o B T L RIR AN L Bl . CMC
EE O S L AR B 1k o LW I Cv) € ER g

1.3.2 1B X &t

Pk K/ — | JCRHE | MU 0 e B A
FRAAAEAS T AT 100 g A/NE— WA, RS
EW R R 7:3%, RRIE S ii T, KE
OYREN 1~3 4%, BASZY 45 g, PEATIAES,

F R (A) . HERRE R R TEALB) A K B AR FIAEE(C)
ERIERZ L HE, BMEES 3 AKF. Hrp,
K1 3 ~/KFK PE. PP, PVC; MBEZREFIN 3 AKFH
300, 375, 450 cm’; FHRFASEN 3 AKER 1, 2, 348,
WRARBRE AP 280 i, R R R | IR TR

WP A pH . TR B P 0 5 SR bRt T 248 AR IE
LB

G IER LR TS LY IEsCH, 3 Ak
EMELEA, Wk 1 PR,

F1 EXZWE
Table 1 Orthogonal experimental table

K% A B/cm? C/4%
SEES 14 PE 300 1
SR 2 4 PE 375 2
S 3 4 PE 450 3
S 4 4 PP 300 2
SIH S A PP 375 3
SUH 6 4 PP 450 1
SEEG T4 PVC 300 3
S 8 4 PVC 375 1
S 9 4 PVC 450 2

FRARIE | & O MR aRH R E 3 41T
K, BT RIK LK (expanded polystyrene, EPS)IIIA A H 1T
, H R E R AR AR X R TR PR B . Kk S
B TRISHET, W4 dE, %o DSesd b s
RER JRETEM BRI pH. P ETE PrHE bR T E .
B —SEIR 3 A TPATREVE Ny — R, BRSERAER
9 dit, FEANICSRAHLK LI EIE . BT iS H IRE TR
Ja, MILHETIUE IR .
1.3.3  FRERHEMK

(HRHEH
RERFAHREE, AR
%i%:%xloo% K(1)
1

s my L my 3R GBI R AT A o 5 R IR 119
i, HA go

Q)EE P

HeHE 5 A2 G — Rl BB R A, o hAs
ITHRCE b B R, R X ARSI, @ Uk
AFTox, W3R AT 10 23, KBRS 7 B i 21 R
1, FARPPAMRE ISR 2.
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Table 2 Sensory quality evaluation standard

o S @iF LS i

8.1~10.0 AINFE  PiEEHE AR EK i =

6.1~8.0 FBIMRIK  RBUEE RECRER GiEES

41~6.0 FKAKEE BEINE  RIARIEW  REOCEE
2.1~4.0 TR BIEARRT  SEVRRRE R 75 J5i
0.0~2.0 “EEE HiaLkR  FEEEREK FEE O

(3N 35k 26
PIEZZ LA 9 AR ias, AR
WESGHEATIE 48 h, W e AR R A AR
SYHCE RS, FFIVEIRA R Q). ()i RS
ﬁ$[1344]o
_([Oa]t; —[O]ty) xV
97 100M x (t, - 1))
CO,1t, —[CO, Tt;) xV X
Reo, = 1(2)g)§/| ><[ t, i]tll)) 26)
K [05]t 1 [05]ta [COLLy . [COLt 23 A I i TR A6 | 25
IR LRI BUML, % Ro, . Reo, SMHILR
AARTHFETERA SRR GEEE, mL/(kgh); 4. A
T A TF G R SR A BT, hy VO AR, mL; M OB
BEFUAE, kgo
(47t pH
M Z R/, FERERR 22540, R S0 i/ N ORI AR
0, S RE IR AR AT AL, s s R
BT BERITEIAGNR R, R pH MBI R
pH IFid#.

X (2)

S)F VPR TE

P ERERR RN, LA Rl iR Ay,
R, SRAFRAOGAOS Rl S B & ik 4T
WA e SRR SR ] %) 2 BRACG sh & E i
AIEPEETEY O i, ARG, Rl AR A (] Ay 4E
e, FORE ST A A0 P B K g 2 T RE T I [ T
Wy, WIEYIETEY) SRR . ATIEPEETE A S A
APV, PP REE S TR 2 —
14 BG5S

AT 3 RELELL, LIERA SPSS
20.0 LK 240k (analysis of variance, ANOVA)FT45 11
OHT, G P<0.05S N ZER B % .

2 HER5HH

2.1 IEXREWBLER
2.1.1  #HPARSR

HEBAPE i, 2R A B R a—IN st s, HEP R4
HPEAMENS, eSS R Hrh, Bk EmR | pH, MEIE R
B IR ST, BE P . AT 1R A3 BB A
I, SCIGLERILE 3. W pH S (E#3 i, EH 10
4y, #6 HREK, R 14y, HAKE B T
2,12 Aok

ZIEAL LR )R T2 IE S5, X245 41T,
LR S A TN SRR TR DR AR S Le R N 24
B RN R BN AR, XA E bR 1 TR R T 42 T EL AR,
H R SR EE AL — LB 55, TR ARSI
BTN TEAR, HEBAIT A L A CPE ok A I PRk
SEE R I, 3R 4 N REEA TP RS I L 2

LR

®3 EXTWRITRER
Table 3 Orthogonal experimental design and results

S 2 ) ABC RER/% pH I 34 %/ [mL/ (kg h)] BN /53 AP ETE ) & B %
#1 111 14.35+0.95¢ 3.96+0.04¢ 1.30+0.08 3.3+0.1" 6.6+0.1°¢
#2 122 17.86+1.03¢ 4.10+0.05° 1.37+0.09 2.340.1" 6.9+0.2¢
#3 133 19.80+1.06° 3.90+0.03' 1.45+0.09 2.340.1" 6.5+0.1"
#4 212 11.01£0.25' 4.03+0.04° 1.95£0.11 4.740.2° 6.9+0.2¢
#5 223 18.78+1.13¢ 4.07+0.05°¢ 1.09+0.11 4.7+0.1¢ 7.8+0.2°
#6 231 14.56+1.71° 4.13+0.06° 1.35+0.12 5.7+0.2° 6.4+0.12
#7 313 26.33+1.12° 3.93+0.03" 1.7240.13 2.7+0.18 6.9+0.2¢
#3 321 13.59+0.63" 4.01+0.04 1.87+0.11 5.0+0.2° 7.1+0.2°
#9 332 15.29+1.20° 4.06+0.05¢ 1.9440.12 4.0+0.2° 7.7+0.2°

TE: [ — 2 5 55 S BRI, ARiR 2% 5

ik ) i 2 MK (P<0.05) .
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Table 4 Results of comprehensive scoring method

S 2H %) ABC PGS pH IV S 4 EE R AP LREARIY
#1 111 8.0 7.7 7.8 3.7 2.6 29.8
#2 122 6.0 2.0 7.1 1.0 4.5 20.6
#3 133 4.8 10.0 6.2 1.0 2.0 24.0
#4 212 10.0 4.9 1.0 7.3 4.1 273
#5 223 5.4 3.4 10.0 7.3 10.0 36.1
#6 231 7.9 1.0 7.3 10.0 1.0 27.2
#7 313 1.0 8.6 3.4 1.9 4.1 19.0
#8 321 8.5 5.8 1.8 8.2 5.3 29.6
#9 332 7.5 3.6 1.1 5.5 9.4 27.1

BRI B )R, KR H LI R — e AR 0y 4 (EAH
m, 1520 LI LRGPy, TSR IR 4, HEBAIT4y
R ESIT AR IR 5. 3k 4 WA, HENGP ks
BB A#S, B AjB,Cy; i 5 WTLIEH, FREK
B F KL RN A>C>B, 44N AB.Cio
2.2 FFRZER
221 EiEIRHLER

U & FE bR g R LT3 ANk 6 TR, Bk 6 FTAI,
Zyb AR, LA 414, HEER b 2R BoE

10 73, Ui H X SEFE b 14 S B H LU 1E A8 S v ) e L (LIS #55,

HE 7 T IR SEg b iRl — 4, BERHBIEL A.B,Cy

MR EE ROR e, B IEIRLN 375 cm? () PP RSB A] 1 48
(2 45 @) BV X FEAE I PR EF O IR LE

®5 HBITSERESINER

Table 5 Range analysis results of queuing scoring method

K% A B o]
¥ 1 24.8 253 28.9
HifE 2 30.2 28.8 25.0
¥ 3 25.2 26.1 26.3

W2 5.4 3.5 3.9

Fo6 MIFHSIER
Table 6 Results of validation group

ABC REH/% pH W1 34 %/ [mL/ (kg h)] BCE PPN/ 5) ARSI %
221 6.15 43 0.9 7 7.6

222 HENM

e AESEE 4 R AN 375 cm? (1) PP BB 1 4%
BRI, b PP BB T A b B LR B
AN T 4ERE T PP A4S R i A Ak S i, TR
B} 375 em® AR IAAUR /N R RRE A T3 A A4 I s i)
FE—E R EEII ] T AR AR . B R IR A (IR ER
Be ] oA R s % R B PRI B, 1 AR E R
HIEE SR BN, DT AE K AR A I . aX 3 FpA
FIEEA, R T ol B A F, BRBREE -
YEAF T REREI S

2.3 RIEHEREIHER

R BEAT AT A £ 258 9 B R DA ok BB, 0 A R
Xt B PP B AR Y A AR AR AR, XTI R RE TN, pH

KT B S R AR, S i A SE e 2 PR EE IR
23.1 RERLR

REREE R MR E LR R, KREERFE,
WP | 2 S5 A B R T 5 L )8 TR I 5 7K o (R AR T
SRS R BRI, KRR, UL A AEN B
P U A S BRI 2k T 4B 2 I RS ] 174 A2 K i 1
Jin, o BEZH FLAE AR BRI HE AR, TENREE 2 d BHRERE
ik F] 20.83%+0.98%, F AL 5 d MR ERMNN
6.15%+0.20%, X FE 41 (1% 2% 25 0w 7 T i, vl Ed
A 2 AR B A5UR (P<0.05),
232 REIRML R

JEE PPN SR FH IR 0 ok A5 SRR i e e % L )
AR MEAETR B T v, BRSNS R A et
R TR S B PR A E B VIR SC, ] D E
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L S Bl £ 5 0 S U, R S M SRR S )
PR JREIPNELRE AR AANI . A . AR LA
X R AT I AT 20 o BB TR B, R R EERL
LT

BTN R BN, B IR A ) A4, P2 R
FBCE PPN 30 5E T R SR Ry B b B ] (7 B
K, WRIAA LY T RER ) SEOE I RS
JE TR . HURgE, X R rp i B AR IR A RS, ZEI
ST 3 d BT O AR, TRANE, BETHNER 04,
TCURSRIE B X, TR B HA — 8 M PR SR
233 Rt pH &Rt

Wit o T g I ) 19 S84, K R AT BR A 1 2o AR s
H YR C (vitamin C, VO HEMYAELL, pH FIR AR
JERT DA S B RE AR S BT . BRI Y RS T AR SRR A VC
SEFRYIR, pH B ETH R,

T pH I ESE R BOR, VC M8 F- 1) e SR
PR [B) 25 9 KR T FE, WAL IR pH B ARHR 2 TS, (5
e pH AR F X B4, XFREZHEE 2 d 19 pH R 4.740.07, T
AR 2 d 19 pH M 3.95+0.06, %5 5d 1Y pH N 4.4+0.06,
Ui B REAE ELA 5 W W i AR R
2.3.4 TTimHEHHLE RS

AR E TR I E 45 R BoR, Wt ) ik, AR EL
WHE I 8 2 FBOT IR M BB W) S = AKX RRA A P
HETEY AR TR, R 5 d WRTEHRETEY
7 6.00%+0.10% . e ARLHAS 3 d BUHRIR = T4 2 d, T e 2
REP R LA FEAE, T ) et TR s A AT I 1 TR
Y, BOLE R HAMEHEN T, HRtdsiiy
K0T A, 150 B B A Pt AR P 0 L

3 & i

ARBEFEHT T 3 Bl P [7] 25 14 79 R ff X g
LERYBE e S Ra SR E g AN IUR AU 3110 g AN R AYN &R e
FILSE AR AL, X EAECREER AT, Horp 375 om?
1% PP DI 1 4238 V4 70 1 B0 3 2 0] e g 1) PREECR S

5578 N RN, R b REAE 0 A P S AR A SR A
DL IRAL, HATA RO K FEAEIN RO 2~3 d, ABFFE4E R
FW AR A6 v R e Ty 2O B m] DA 2 B
A PREEAE, T R A PREF PR AL —E IO fR 4
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