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Abstract: This study aimed to investigate the effects of dynamic controlled atmosphere (02=0.90%~1.25% and CO>=0.06%~0.17%) on
the real-time ethylene content of 'Bartlett' pears in comparison with commercial controlled atmosphere (CA) (0=2.25% and C0»<0.10%). The
effects of each controlled atmosphere on the fruit quality and physiological disease occurrence for the fruits from different orchards stored at
20 C for 1 day and 5 days after being taken out from the storage chamber for packaging (December 3, 2019 and January 21, 2020). Based on
the relationship between the real-time ethylene quantity and the incidence of brown spot disease, the optimal timing for taking the fruit out of the
dynamic controlled atmosphere for packaging was predicted. Compared to the pears from 6 orchards in the commercial CA room (CA 23), the
ethylene content of the pears from 6 orchards in the dynamic CA room (CA 24) decreased by 42.12% during storage. The dynamic CA treatment
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significantly inhibited the degradation of peel chlorophyll (p<0.05) after 1 and 5 d of storage at 20 ‘C, and the incidence of brown spots after 5 d

of storage at 20 ‘C (p<0.05), whilst causing no changes in the ethylene production rate, fruit firmness, softening potential, soluble solids content,

and titratable acid. Upon the second out-for-packing, the average incidence of brown spots for the fruits in CA 23 was 30.00% (which reached

the commercially unacceptable range, 30.00%), whilst the average incidence of brown spots for the fruits in CA 24 was 17.04%. According to

the linear relationship between the real-time ethylene cumulative quantity and the incidence of brown spots, the average incidence of brown

spots for the fruits in CA 24 would be 30.00% on March 7, 2020. Compared to the commercial CA treatment, the dynamic CA treatment extends

the fruit storage life by 1 month, indicating that the dynamic CA treatment is more valuable for commercial applications.

Key words: Pyrus communis L.; dynamic O, and CO,; real-time ethylene cumulative; shelf quality; physiological disorders
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Table 1 Changes in ethylene production rate, fruit firmness, peel chlorophyll content, soluble solids content, titratable acidity, and decay

after 1dat20 C
;H; f;% SAE RRBE ;‘F :ﬁ/(ikgxsi %9”;;2& %J%I:’;%‘?-‘ ?I;‘E'ri/[f] 4 ?r;ri /»ﬁﬁx 7 /k;%

2019.123 CA23 Lot122 36.68£2.69  74.18£0.87  1.98+0.04 12.4740.15 0.34£0.00  8.33£0.58
2019.123 CA23 Lot301 25.1842.79  75.04+1.60  2.05+0.02 13.10+£0.10 0.31£0.00  6.33£0.58
2019.123 CA23 Lot320 20.92+1.92  73.64+1.32  1.89+0.04 12.57+0.21 0.35£0.00  9.00+0.00
2019.123 CA23 Lot655 18.40+13.49  81.11+2.27  2.06+0.04 12.67+0.25 0.29£0.01  5.33£0.58
2019.123 CA23 Lot850 19.44+7.18  68.66+2.16  1.80+0.02 12.50+£0.10 0.39£0.00  8.00+1.00
2019.123 CA23 Lot854 35.49+6.30  80.97£2.93  1.97+0.03 13.40+0.10 0.30£0.00  4.67+0.58
2019.12.3 CA24 Lot021 41.26£5.98  80.07+0.50  2.10+0.01 12.47+0.25 0.35£0.00  3.00+0.00
2019.123 CA24 Lot320 38.94£6.99  77.92+0.80  2.02+0.01 12.70+0.26 0.35£0.00  3.33£0.58
2019.123 CA24 Lot333 36.2248.72  72.65£1.73  1.95+0.04 13.20£0.44 0.37£0.01  3.67+0.58
2019.12.3 CA24 Lot361 34.15¢4.44 74224089  1.96+0.03 12.8340.40 0.35£0.01  3.33+1.15
2019.12.3 CA24 Lot450 28.38+2.57  74.34+2.09  1.94+0.03 12.57+0:38 0.35£0.01  3.33£0.58
2019.12.3 CA24 Lot655 26.88+3.58  77.49+2.97  2.09+0.02 12.30+0.17 0.32£0.01  3.00+1.00
2020.1.21 CA23 Lot122 37.87+4.38  70.35£0.56  1.89+0.02 12.57£0.12 0.32+0.01  12.67+1.15
2020.1.21 CA23 Lot301 24.66+5.37  70.81+1.52< . 1.99+0.02 1347+0.15 0.30£0.00  12.00+0.00
2020.1.21 CA23 Lot320 34.94+1.35 69.38£2.38  1.88+0.09 12.70+£0.26 0.34£0.00 14.67+1.53
2020.1.21 CA23 Lot655 26.04£1.92  73.40£0.94 1.66+£0.07 12.80+0.30 0.27£0.00  14.67+1.53
2020.1.21 CA23 Lot850 3522+1.24  70.01£1.60  1.74+0.14 12.5740.15 0.37£0.01  15.00+2.65
2020.1.21 CA23 Lot854 26971173 75.17+4.06< 1.82+0.07 13.3740.12 0.28+£0.01  13.00+2.00
2020.1.21 CA24 Lot021 46.52+543 66.98+0.43  2.00+£0.04 12.30+£0.26 0.33£0.00  6.00+1.73
2020.1.21 CA24 Lot320 4497+1.34  72.0543.33  1.94+0.08 12.67+0.15 0.34£0.00  6.33£0.58
2020.1.21 CA24 Lot333 44.14£0.75 68.89£0.98  1.88+0.03 13.33+0.15 0.35£0.01  7.33£2.08
2020.1.21 CA24 Lot361 49.58+6.88  69.69+£3.29  1.97+0.04 12.87+0.12 0.35£0.01  8.33£2.08
2020.1.21 CA24 Lot450 35.19+2.36  73.39+£1.98  1.97+0.02 12.73+£0.32 0.34£0.00  7.33%£1.15
2020.1.21 CA24 Lot655 33.63£5.57 73.15£1.60  2.00+0.03 12.47+0.06 0.31£0.00  6.00+1.73

Alp 0.00 0.00 0.00 0.29 0.00 0.00

B/p 0.00 0.36 0.00 0.12 0.00 0.00

Cip 0.00 0.00 0.00 0.00 0.00 0.00

AxB/p 0.31 0.60 0.01 0.73 0.81 0.00

AxClp 0.01 0.00 0.00 0.97 0.13 0.10

BxC/p 0.17 0.00 0.04 0.04 0.00 0.16

AxBxC/p 0.41 0.14 0.00 0.60 0.21 0.09

Wang %6 2 A MAP ( Modified Atmosphere
Packaging) AbFE “Bartlett” 245K, 24 MAP 1 O,
WA Kl 21.00% B 15.70%~17.50% H. CO, fAF
SrEH 0.00% ETFEE 3.80%~5.70%0, MAP AR
AT R PR AE B R I O R, FRORIER A
RSCHERE, ) R R gk R A . E R IR
“Rocha” ZLPEAE O RFR 73 FL RIS T3 COL 1 FR 7 2
H 0 H ™ SR AR AR Y A IS S5 R RN,

136

E: CA23: 23 54,8, CA24: 24 5 5%k, A: HEGEE, B: A&, C: 2R. 22 F.

“Bartlett” Z2 2474 B SR 02 F1 CO AFR 73 %4
1 I B R, BRI On (0.90%~1.25%) & CO,
(0.06%~0.17%) AL FH n] H i) et 72 SRSk 20k
G AESRE R T IR ARSI 2R AR R, X T AR
R PR A0 e B RO PO B AR . T
X EEPR IR H PRI ], % SR el S S B A I et A
PR Ny, [HE CA23 M CA24 2 R LR ER
(B, p=036). BtAb, AN [E] H e f 2% B a) A0



MK EmBHY

Modern Food Science and Technology

2022, Vol.38, No.11

(AxB, p=0.60) LA H AL R] . A AR
i (AxBXC, p=0.14) #RAFZMGHESLAEEE, 0 FEAK
O FF 57 CO %o S S FE 1 sl 5 e b AR A P R
— o BhAh, AN RS A A B LA R T
(AxBxC, p=0.60) WG ] iE L A& &2
B2, TR AR ), AR R,

BEAER On RN FH 51 CO X — BN T 1T 5 RE AE 27 S iz 4%
FPRfR (B 20, S FE ST s . SR CA23

HTCA 24 I 1 2 AN R RS2, (HZ Lot320 Al
Lot655 FISSEAE Fak S P A g i % b <
£ CA23, CA24 1 Lot320 Fl Lot655 [ 5 SEAE B Ik
P2 SR AR T RO O R . BRI R
([ 2) DLEARERE S, RHBIEIK O AlE COL AR5
AR IIE “Bartlett” Z4H 2E 5 LA EEAER

23 20 CHeZEmK Sd ERLEFE L

2 20 CHENCES dfF “Bartlett” HZMBEME, RIWEE, REMEE, ARMEMY. AIEERMERR L HE

Table 2 Changes in ethylene production rate, fruit firmness, peel chlorophyll content, soluble solids content, titratable acidity, and scald

after5d at20 C
BENE  AAE ZEBD j? ﬁ/(ik?sf)— %%{E %)é:ﬂ:%% ?r;‘@fr/io/ff] L ?r;ri /»Oiﬁx ﬁi?ia
2019.123 CA23 Lot122 62.50£5.62  1941+£1.25  0.79+0.10 12.57+0.06 0.31+0.00 0
2019.123 CA23 Lot301 63.26+6.19  23.30+2.70 1.17+£0.10 13.2340.06 0.28+0.00 0
2019.123 CA23 Lot320 56.214£5.02  16.64+£1.57  0.65+0.05 12.53+0.12 0.33+0.00 0
2019.123 CA23 Lot655 77.25¢1.99  19.16+0.57 1.03+0.09 12.87+0.12 0.26+0.01 0
2019.123 CA23 Lot850 41.43+7.84  17.50+0.79  0.49+0.05 12.57+0.06 0.33+0.01 0
2019.123 CA23 Lot854 59.16+6.44  17.41£1.72 <. 0.74+0.06 13.33+0.06 0.27+0.01 0
2019.123 CA24 Lot021 53.64+1.65  16.83+1.06 1.09+0.13 12.57+0.25 0.32+0.00 0
2019.123 CA24 Lot320 48.88+2.20  20.76+0.56 1.25+0.57 12.67+0.12 0.32+0.01 0
2019.123 CA24 Lot333 48.74+2.19  16.24+0.27  0.86+0.16 13.43+0.15 0.34+0.00 0
2019.123 CA24 Lot361 34.62+13117.86+0.74 « 0.83+0.03 12.90+0.17 0.33+0.00 0
2019.123 CA24 Lot450 43.40+4.63  18.73+£1.43 0.93+0.12 12.87+0.31 0.32+0.00 0
2019.123 CA24 Lot655 42.80+7.61  22.62+0.62 1.34+0.08 12.50+0.10 0.30+0.01 0
2020.1.21 CA23 Lot122 53.64+£1.65 21.76£1.60 0.66+0.24 12.57+0.06 0.28+0.01 22.22+1.92
2020.1.21 CA23 Lot301 48.88+2.20  22.32+1.77  0.81+0.18 13.27+0.06 0.26+0.01 17.78+1.92
2020.1.21 CA23 Lot320 48.7442.19 19.41+1.52  0.65+0.13 12.73+0.15 0.30+£0.01 53.33+3.33
2020.1.21 CA23 Lot655 34.62+1.31 21.43+1.34  0.51+0.10 13.03+0.06 0.24+0.00  20.00+3.33
2020.1.21 CA23 Lot850 43.40+4.63  18.20+0.75  0.32+0.04 12.73+0.21 0.30+£0.01  40.00+5.77
2020.1.21 “CA23 Lot854 42.80+7.61  19.17+1.72  0.59+0.07 13.33+0.06 0.25£0.00 26.67+6.67
2020.1.21 CA24 Lot021 37.51£2.97  17.75£0.74  0.78+0.05 12.47+0.12 0.30+£0.00  20.00+3.33
2020.1.21 CA24 Lot320 66.3142.89  22.34+1.94  0.64+0.05 12.73+0.12 0.29+0.00 34.44+3.85
2020.1.21 CA24 Lot333 44.66+3.43  20.11£1.48  0.63+0.08 13.40+0.10 0.31£0.00 17.78+1.92
2020.1.21 CA24 Lot361 33.39+5.47  20.20£0.72  0.69+0.12 13.03+0.12 0.30£0.01 25.56+1.92
2020.1.21 CA24 Lot450  42.92+10.28 20.20£0.94  0.64+0.12 13.07+0.12 0.31+0.00  6.67+3.33
2020.1.21 CA24 Lot655  47.97+16.99 22.02+1.19 1.15+0.08 12.67+0.12 0.28+0.00 35.56+3.85
Alp 0.00 0.00 0.00 0.02 0.00 0.00
B/ip 0.00 0.00 0.00 0.01 0.00 0.00
Clp 0.00 0.00 0.00 0.00 0.00 0.00
AxB/p 0.31 0.07 0.29 0.55 0.48 0.00
AxClp 0.01 0.08 0.78 0.45 0.09 0.00
BxC/p 0.17 0.17 0.19 0.00 0.00 0.00
AxBxC/p 0.41 0.45 0.00 0.55 0.96 0.00
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Fig.3 The ‘Bartlett’ pears stored in CA 23 and CA 24 from different orchards after 5 d of storage at 20 C
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