om0 R 2019,36(7): 911-921

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20190061

8% SABEMZHERIHN EEE 5
R R IR
AMER, TOE, BRW, £ FE, AR, REHE
(R AR B R AT, 12T 630 125100)

& Z: LB WA MR R EERS [ R SRR LRGN K i A B4R 5 A BRI 58 0T (R 52 T, Sy 2R
R R HEH AR Z 2% LF R 0 K i e ) € K e 5 24K A1 0.02 mm PE 4%.0.02 mm PE £+ Z W15 77).0.03 mm
PE4%¥.0.03 mm PE &5+ Z /5% UA7).0.04 mm P E 4541 0.04 mm P E 48+ Z G OGRIHL DA FR I i B R SRR B, TR
(04£0.5)°C XTI E 90%~95% %44 R IF75i , 37 LA 0.02 mm PE £ AFL X B AL . & B3 M DA [ AL 3848 ) 0,.CO,
MR A KA B4R 150 d R 210 d I 55 A3 L S SR 3 98 Y S 80 4 3k ot SR Sl 3 v 9 1 ]
TEA) S PT3 5E F  DUIR IR 6% Z HIO: R 5 255 R 2 0 R T i S5 A AR A, R T 2 TR 4B AR 1 DL L5 R R A AL 1 AR 2 (1)
AN [ 5 AR A 8 PN AR o0 7 55 35 R ISP IS P 48i7 , S BB /K7 Hh v BIMIRAR Y9 0.04 mm PE 4¥>0.03 mm PE 48>
0.02 mm PE 4%, CO, 9 J5 i i v 1A 3 3.2% , S8 0.9% . 5 HoAth B FE AR EF 4840 LE , R 0.03 mm PE 482557 A K
SRR A SRR G 3 B B P PRI FUFL T B, SRSt B 500 OG22 38 22 e (R L OB AR R A i 3 v T
F, AT ) TR A A B S A T 0 R L D45 3£ 10,03 mm PE 48 (1 B & A AT PR B 4E R 4E 0,08 18.7%~19.5%.CO,
1.2%~1.5% A 3R FF < g B " B SRk 6, (H A T SRSERTI E IR 4k AR 38 CAE N AE oL, RIS 3 m 17 SR04
AR . LIHWOBGRIRH R GEBOR AN, RL, 5 2 5 R4 6 1-MCP AL, MM RIS BIPRER AR, X ReA R4E+F
RNTE ST H AR

KR KBRS BRI LIRS s T RSk

FEDES:S661.2 NHERERD: A X EHS :1009-9980(2019)07-0911-11

Effect of modified atmosphere packaging and ethylene absorbents on

postharvest fruit quality and storage performance of ‘ Yuluxiang’ pear

LIU Bailin, WANG Wenhui, MA Fengli, WANG Yang, DU Yanmin, JIA Xiaohui’
(Research Institute of Pomology, Chinese Academy of Agricultural Sciences, Xingcheng 125100, Liaoning, China)

Abstract: [Objective]The objective of this study is to optimize packaging bags and provide a scientific
foundation for exploring a simple and efficient preservation technology for ‘Yuluxiang’ pear during
storage by studying the effect of modified atmosphere packaging and ethylene absorbents on posthar-
vest physiology and quality.[lMethods]1The commercially matured ‘ Yuluxiangli’ fruits were respective-
ly used in sealed 0.02 mm thickness PE film bags , sealed 0.02 mm thickness PE film bags + ethylene
absorbent, sealed 0.03 mm thickness PE film bags, sealed 0.03 mm thickness PE film bags + ethylene
absorbent, sealed 0.04 mm thickness PE film bags and 0.04 mm thickness PE film bags + ethylene ab-
sorbent. These bags were spontaneously formed into an atmosphere-controlled environment and stored
at a temperature of (0 = 0.5)°C and with a relative humidity of 90%-95%, and the unsealed 0.02 mm PE
packaging bag served as a control. The O, CO, and ethylene concentrations in different bags were regu-

larly monitored. After 150 and 210 days of cold storage, the fruits were taken out and placed under
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20 ‘C, and fruit firmness, total soluble solids (TSS), titratable acidity (TA), vitamin C, chlorophyll fluo-
rescence parameters, chlorophyll content and core browning index in the stored fruits were investigated
at 0 and 7 days after cold storage. The ethylene production and respiration rate were measured during
different shelf times. Variance analysis of related data was carried out by SPSS 22.0 software.[Results]
The concentrations of O, and CO; in sealed bags reached the equilibrium on the 35th day. The O, vol-
ume fractions in the 0.02 mm thickness PE bags, 0.02 mm thickness PE bags+ethylene absorbent, 0.03
mm thickness PE bags, 0.03 mm thickness PE bags+ethylene absorbent, 0.04 mm thickness PE bags
and 0.04 mm thickness PE bags+ethylene absorbent were 19.5%, 17.2%, 19.3%, 15.2%, 11.2% and
14.0%, respectively. The CO, volume fraction of 0.02 mm thickness PE bags, 0.02 mm thickness PE
bags+ethylene absorbent, 0.03 mm thickness PE bags, 0.03 mm thickness PE bags+ethylene absorbent,
0.04 mm thickness PE bags and 0.04 mm thickness PE bags+ethylene absorbent bag were 0.9%, 1.3%,
1.1%, 2.1%, 3.2%, and 2.8%, respectively. The ability level of gas adjustment was 0.04 mm thickness
PE bags, 0.04mm thickness PE bags—+ethylene absorbent, 0.03 mm thickness PE bags+ethylene absor-
bent, 0.02 mm thickness PE bags+ethylene absorbent, 0.03 mm thickness PE bags, 0.02 mm thickness
PE bags from high to low in turn. Modified atmosphere package can reduce the yellowing rate of the
peel and play a better green-keeping effect. On the 150 d, the 0.02 mm thickness PE bags’s total chloro-
phyll content was no significantly different among the treatments, but the total chlorophyll content of
other treatments was significantly higher than the control. On the 210 d and (210+7) d, the total chloro-
phyll content of the 0.04 mm thickness PE film bags was significantly higher than that of the control
and other treatments. Modified atmosphere package can cause an increase in core browning index. On
the 210 d, the core browning index of the 0.02 mm thickness PE bags+ethylene absorbent was signifi-
cantly lower than the control. The other treatments were significantly higher than the control, and the
same thickness of the film bag, ethylene absorbent can significantly inhibit the increase in the core
browning index. On the (210+7) d, the core browning index of 0.03 mm thickness PE bags+ethylene ab-
sorbent was not significantly different from the control. The core browning index of other treatments
was significantly higher than that of the control, and the core browning index of 0.04 mm thickness PE
bags + ethylene absorbent was the largest. Modified atmosphere package can reduce the content of total
soluble solids in fruits. The thickness of the film bag was related to the extent of the total soluble solids
(TSS). Ethylene absorbent can improve the ethylene production rate during shelf life. The ethylene pro-
duction rate of each treatment during shelf life was also higher than the control. The 0.03 mm thickness
PE film bags were optimum modified atmosphere packaging bags for ‘Yuluxiang’ pears. The results
showed that the packaging bags reduced the chlorophyll content, .., F\, and F./F, of the peel. Fruit firm-
ness was not significantly different between the treatment and control groups, but the fruit core brown-
ing index was significantly higher than the control, and the total soluble solids (TSS) was significantly
lower than the control.[Conclusion] ‘ Yuluxiang’ pear was more embodied in the storage period by us-
ing 0.03 mm thickness PE film bags for modified atmosphere packaging, and the O, and CO, concentra-
tions in bags played a main role, and when O, was maintained at 18.7% to 19.5% and CO2 at 1.2% to
1.5%, there was a good preservation effect on keeping fruit peel green, but reduced the quality of the
fruit such as titratable acidity (TA), vitamin C; and increased the core browning index. Ethylene concen-
tration showed less effect on the preservation of ‘Yuluxiangli’ pears. Therefore, it was necessary to
combine modified atmosphere package with 1-MCP treatments, thereby achieving the goal of preserva-
tion effect.
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Fig. 1 Changes of O, , CO. and ethylene concentrations in

different packaging bags of ‘Yuluxiang’ pear during

storage
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Different small letters indicate significant difference at p < 0.05 be-

tween different treatments at the same time. The same below.
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Table 1 Effects of different packaging bags on core

browning index of ‘Yuluxiang’ pear during storage

ENGLOES VBT [F] Storage time/d
Different packaging bags 210 210+7%

0.02 mmPE A4 1 10.00+0.03d  16.00+0.12 d
Unsealed 0.02 mm PE packaging bag

0.02 mmPE 483111 14.29+0.10 bc  30.00£0.12 b
Sealed 0.02 mm PE packaging bag

0.02 mmPE 4850 [+ Z ) 71 6.6740.31 e 24.00+0.58 ¢
Sealed 0.02 mm PE packaging bag+

ethylene absorbent

0.03 mmPE 48411 16.67+1.14a  22.22+0.15¢
Sealed 0.03 mm PE packaging bag

0.03 mmPE 4830 1+ Z ARG 13.33£0.28 ¢ 15.00+0.46 d
Sealed 0.03 mm PE packaging bag+

ethylene absorbent

0.04 mmPE 48411 15.00£0.50 b 20.00+1.65 ¢
Sealed 0.04 mm PE packaging bag

0.04 mmPE £4 L+ Z Wi 77 13.33£0.71 ¢ 55.56+1.74a

Sealed 0.04 mm PE packaging bag +
ethylene absorbent

T R T AR [/ PIA RN FRER R4 Du-
can’s 25 W E TR B E K (p < 0.05), T .

Note:Data are means + std. Values followed by different small letters

within the same column are significantly different according to Duncan’
s multiple range test at p << 0.05. The same below.
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24 AREBEN FZEE R OETHEHHZ —0—CK —[— 0.02PE
&1L , 298 210 d 1), B 0.02 PE n0.02PE+Z AT =
. ‘ %ﬂ T: ki N 7 3@/2\ . Elj‘%lg/\ rr;rgn 0.02PE+ethylene absorbent 0.03PE
54 2K O 10 0 WA A T TSR S A
FoAth b 3135 25 v Tonf R, ELARTR] S B I RS, 2 38 0.03PE+ethylene absorbent
, . . w e y0.04PE+Z IR
A W SC ) AT Sk 2 ) SR O R AR FR B . VAR 36 0.04PE+ethylene absorbent

(210+7)d i, 0.03 mm PE 48+ 2, 45 W 5071 7 SR 00 48
TR O TG B 2 7 S, A AR B ) SR04 AR A
¥R FE ST XS, H 0.04 mm PE S + 205 R UK
SO AR SR HUEK

25 AREB%EMN EEEFFEWEENTHEK

U

Respitation rate/(mg-kg'-h™)

ERFNG

P 4-A 7T DLE PR 150 d A [F) 6 3 ¢ K #R
T BLIP IR 5 T R AR AE TR AR 1 d s 2 d Ik 2k 1 2 3 4 6 7
PR Ve , I IO R 7 FEE SR S B, B B 42 6 d I BESRM Shief time/d
125 I P 5 5 () B AR AR, {ELFE B 28 7 B, IR 5 P8
NHE FFF, H 0.04 mm PEAS AR, fREESS —o—CK —O— 0.02PE
590,03 mm-0.04 mm (AL FE , F B LR AR D, —t— 0 030E aene shoorbent X 003PE
VAT 5N 2 I MR 5 e AT R P R e 0 2 HH LA T +g;gggg§h@ﬁg§gﬁg§gorm —O— 0.04PE
— R HANIN 295 W ST FR1) B4 Ak 38 e W i i 2 vy T 330 . 4 O.04PE+Z I

0.04PE+ethylene absorbent

CIGRIRIRI AL B (B P Z A 2 A B

BB T RS0 AN AR S
Rl F S ROMBIOERERR | AR, 53
LA AT 2 RO S T B LAY B 5
R REESS 0 2 G B 2 R R s S 4
BT AREOALTE. 7662 3 I ,0.03 mm PE4$+2 ;X
YoM T 2,076 TR o 6 15 ) IR 04 , S T B z 30‘1’ s s 4 s

K. 7EERZE 6 IR 0.04 mm PE &840 HoAth kb BE Y O
15 B L B I0HE R 506, 117 0.04 mm PEASTE TR 227 d

Te4E Shlef time/d
El4 FRIEEX FEE HRILKRZEHTFREE (A

I, CIRBETBOE R RIR BT, LR TS 2 =y W (2 B2 MZEBHGEZ (B) M

BT deE LS. Fig. 4 Effects of different packaging bags on respiration

2,6 AEHEN EEE FERINERBEHEN rate (A) and ethylene production rate (B) of
22 2 AT LLE 1, A K 150.210 d I, 5 %6 IE AR ‘Yuluxiang’ pear on shelf after cold storage

x2 FREEN ‘FERE HRILBEEMZIE

Table 2 Effects of different packaging bags on fruit firmness of ‘Yuluxiang’ pear during storage (kg ecm™)

NELEES 4 JE ] (8] Days of storage time/d

Different packaging bags 150 150+7* 210 210+7*
0.02 mm PE£¥ AN #1111 Unsealed 0.02 mm PE packaging bag 4.04+0.42 abc 3.71+0.36d 4.10+£0.50 a 3.65+0.47 b
0.02 mm PE£$4L.I1 Sealed 0.02 mm PE packaging bag 3.70£0.40 ¢ 3.93+0.41 bed 4.28+1.38 a 4.22+0.35a
0.02 mm PE 4830 1+ Z 4551 Sealed 0.02 mm PE packaging bag+ethylene absorbent ~ 3.87+0.29 be  3.91+0.27 bed  4.02+0.67 a 3.61+0.58 b
0.03 mm PE 440 1 Sealed 0.03 mm PE packaging bag 4.34+0.74a  4.04+£0.51 bc  3.91+0.67 a 3.64+0.38b
0.03 mm PE 4330 M+ Z 4 Y855 Sealed 0.03 mm PE packaging bag+ ethylene absorbent  3.844+0.42 bc  3.82+£0.30 cd  4.33+0.59a 3.75+0.23 b
0.04 mm PE %30 [1 Sealed 0.04 mm PE packaging bag 4.06+0.45ab 4.29+0.31 a 4.4340.49 a 4.38+0.60 a

0.04 mm PE£$4L L+ ZJ# W i35 Sealed 0.04 mm PE packaging bag + ethylene absorbent  3.87+0.30 bc  4.11£0.44 ab  4.43£0.48 a 4.13+0.68 a
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% $36%

b, BRSO3 K LAEORGR % B R R
FAy AL SRR RS . R (150+7)d. (210+7)d
i 0.04 mm PE £%.0.04 mm PE £5+ 7,47 W& [ 751 b 38
AT DA 2 00 ) SR S R A R, HL T 2 R E A
EK%O

3T LA H, A0 150 d i, 0.02 mm PE £+

®3 TRBEMN EEE HF

L%WWN%ﬂ%@E%# TR ZERA
2, HoAd b BRI AT IS M R P 23 BB AT
ﬁﬁo P (150+7)d.210 d. (210+7)d i, 0.02 mm PE
£2.0.02 mm PE £8+ 2,45 W W) 1R BT 9 e (31 T 4 2
25X EAZERAEZ,0.03 mm PE £ 1 7] 54 &
TEW) & B ik, 3K T X R s BRvA i 210 d 1) 0.04

ARtEERY S R

Table 3 Effects of different packaging bags on total soluble solid of ‘Yuluxiang’ pear during storage wi%
NGELEE S V25T [H] Days of storage time/d
Different packaging bags 150 150+7%* 210 210+7*
0.02 mm PE 484 #1171 Unsealed 0.02 mm PE packaging bag 12.2+0.78a 12.1£0.54a 11.3+0.31ab 11.9+0.65a
0.02 mmPE 3.1 Sealed 0.02 mm PE packaging bag 11.3+1.20b  12.3+0.35a 11.342.38 ab 11.440.82 ab

0.02 mm PE 530 M+ Z 4S5 Sealed 0.02 mm PE packaging bag+ethylene absorbent

0.03 mm PE £¥3L 1 Sealed 0.03 mm PE packaging bag

0.03 mm PE 4L L+ 2 %W K51 Sealed 0.03 mm PE packaging bag + ethylene absorbent

0.04 mm PE4¥3L 11 Sealed 0.04 mm PE packaging bag

0.04 mm PE £330 1+ Z 4S5 Sealed 0.04 mm PE packaging bag + ethylene absorbent

11.6+£0.95ab 12.0+0.72a 11.2+0.94ab 11.1+1.30 abc
11.0£0.62 bc 10.5+0.96 ¢  9.7+2.13d  9.9+2.32d
11.1£1.25bc 11.4+0.86 b 10.1+0.61 cd 11.3+0.74 abc
10.5£1.16 ¢ 11.2+0.70 b 10.8+0.81 bc 11.0+0.76 bc
11.240.74bc 11.3+1.30b 11.9+0.52a 10.5+1.41 cd

mm PE £+ ZJ@WGRI B nl v Y E TR & 2 B3 S
X R, oA b3 1 AR T X R

%47 LLE ), ¥ 150 dIFF, 0.03 mm PE 48
)RR 58 R P B Y 2 v 0T R JFG A A B D T R

‘Q/\

SEHEEMRTE, A 150+7)d 1, 0.02
mm PE £ [ ] i 08 BR & & 0 2 i T IR At Ak 3
() AT E IR & S LT X R g 210 d.
(210+7)d A, 0.04 mm PE 48 f) o] 37 52 R &5 &2 i E K

x4 TREEN ‘FTEE HRUHERIENTM

Table 4 Effects of different packaging bags on titratable acid of ‘Yuluxiang’ pear during storage w/%
NGRS Ak E] Days of storage time/d
Different packaging bags 150 150+7* 210 210+7*
0.02 mm PE 484~ #1171 Unsealed 0.02 mm PE packaging bag 0.044+0.00 b 0.039+0.00 b 0.034:+0.00 ab 0.032+0.00 be
0.02 mm PE 441 11 Sealed 0.02 mm PE packaging bag 00.37+0.00 d 0.045+0.00 a 0.035+0.00 a 0.0330.00 a
0.02 mm PE £ [+ Z MW7) 0.035+0.00 ¢ 0.035+0.00 d 0.031+0.00 abc 0.031+0.00 ¢
Sealed 0.02 mm PE packaging bag+ethylene absorbent
0.03 mmPE 4841 Sealed 0.03 mm PE packaging bag 0.048+0.00 a 0.037+0.00 ¢ 0.032+0.00 ab 0.032+0.00 b
0.03 mmPE 4851 1+ Z ) 1771 0.040+0.00 ¢ 0.035+0.00 d 0.025=0.00 d 0.03320.00 a
Sealed 0.03 mm PE packaging bag+ethylene absorbent
0.04 mm PE4$4L 11 Sealed 0.04 mm PE packaging bag 0.033+0.00 f 0.033+0.00 e 0.028+0.00 cd 0.030+0.00 d
0.04 mm PE £&4 H+ 2 e 0.036=0.00 ¢ 0.028+0.00 f 0.030+0.00 bed 0.033%0.00 a
Sealed 0.04mm PE packaging bag+ethylene absorbent

®5 FAEEHE ‘ETRE MRS SH9F0

Table 5 Effects of different packaging bags on ascorbic acid of ‘Yuluxiang’ pear during storage w/(mg-kg")
I NELEES VR [E] Days of storage time/d
Different packaging bags 150 150+7* 210 210+7*
0.02 mm PE L% 4N #1171 Unsealed 0.02 mm PE packaging bag 49.61+1.2a 39.51+1.2bc 41.35£0.1 b 38.43+0.1a
0.02 mmPE £$4L.[1 Sealed 0.02 mm PE packaging bag 39.68+0.3 ¢ 37.25+1.1d 35.02+0.8 ¢ 29.60+0.2 ¢
0.02 mm PE 4830 1+ Z 4 US55 Sealed 0.02 mm PE packaging bag+ethylene absorbent ~ 42.83+1.1b  39.15£0.9¢  35.56x02c 31.95+0.8b
0.03 mm PE4%4L 1 Sealed 0.03 mm PE packaging bag 43.25t1.1b 43.30+0.5a 44.94+02a 32.57404b
0.03 mm PE £330 1+ Z 4855 Sealed 0.03 mm PE packaging bag + ethylene absorbent  38.86+0.2 ¢ 42.69+£0.7a  34.20+33 ¢  26.19+0.9d
0.04 mm PE £¥3L 1 Sealed 0.04 mm PE packaging bag 33.9840.3d 40.88£1.0b 26.19+1.0d 31.56£0.9b
0.04 mm PE 4830 1+ Z U751 Sealed 0.04mm PE packaging bag + ethylene absorbent ~ 38.32+0.4 ¢ 39.54+£0.7 bc 26.32+0.1d 29.78+0.4 ¢
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