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Effects of Different Low Storage Temperatures on Tissue Browning and
Quality of ‘Dangshan Suli’ Pears During Shelf-life

WANG Zhi-hua, JIANG Yun-bin, WANG Wen-hui’, HANG Bo, DU Yan-min, TONG Wei, and JIA
Xiao-hui

(Institute of Pomology, Chinese Academy of Agricultural Sciences, Xingcheng, Liaoning 125100, China)

Abstract: The effects of cold storage temperature ( = 1, 0, 1.5and 5 ‘C) on superficial scald, core
browning and fruit quality of ‘Dangshan Suli’ pears (shelf-life at 20 ‘C) harvested from Taigu and Linyi
districts in Shanxi Province were investigated. The results showed that the superficial scald was mainly
detected during shelf-life at 20 ‘C after 200 days cold storage, and the lower the storage temperature, the
worse the superficial scald disease. The core browning index of fruit stored at-1 C and 5 ‘C was
obviously higher than that at 0 “C and 1.5 ‘C. The fruit firmness and soluble solids content (SSC) kept well
when stored at 0 C and 1.5 C, as well as the taste and flavor. For the fruit stored at 5 C, the fruit
firmness was the lowest and the decay rate was the highest. While for that stored at -1 C, the fruit
firmness and SSC decreased, and the fruit flavor became worse, although the decay rate declined. The

effects of low temperature on fruit quality of ‘Dangshan Suli’ pears harvested from Taigu and Linyi were
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consistent. The research indicated that the optimum temperature was 0 - 1.5 °C for long time storage and
1.5-5 °C for short time storage (120 days or less), respectively.

Key words: pear; storage; low temperature; shelf-life; superficial scald; core browning; quality
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TRERA A I 2 LR SR s Can v B0 SR e e ) DL SUE AR (g iz 93 A IR O AR 45 1=
PRPERI D SF . TR, A7 L RAL 0 R OR SR 22 AR TR R CREE SR AR BRSO L SR I
UL DR AP ISR 0 CAidy, A3 M L BRI S R UER S B D R AT . R
LI 5 B8 AT R SR SE PR A, ks> SRR, MESE R, IEKAREE] (i, 2007; A A%,
2011), AHANIE B (i 25 5 D SR SE el A S 28 0 R By G o 4%, 2004). Jb (&R 4,
2009) FIERK GEFISE, 2001) AZIHA, FELGMBLEME . PP IE R C R O 0 Ty GB
e 25,1992 s &, 1997, B AR ETT, 2005), 7ER EEE MBIAGEIEW 4k (E5tkE 4%,
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PEAAEL S AR (B4 RS LTI, 3 #5820 T 2010 421 2011 ¥ 9
21 HRA LTRSS CRAR—ASHREE, W 10 45, RURCAEEE 2> %4 5.62 A1 5.88 kg - cm™, 7]
TR D) o N 12.64%F0 12.95% )5 2011 49 H 11 HR A vailgs (#1547, RIS hi
ok 5.80 kg - em?, AIEPERFE B SR N 11.80% ). WA HILX F) SR el AR 48 46 A R0 A B A — 5,
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1) SR S EAT AN R AR 2
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1.2.1 AELHAF

TSR B AR A ST R AR o AN S S AR T Le a4 . 0 P TEIR IS R
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F1 TR{ERPEHLRRRITROBEHRME

Table 1 Effect of different low storage temperature on core browning of ‘Dangshan Suli’ pears

o W ARCERERR ORI BB b A%
Year Origin Core browning 1n%ex of difference s*torage days 3 Core browning ratf: of difference st(:rage days _
Temp. 200 200+7 210 210+9 270 270+9 200 200+7 210 210+9 270 270 +9
2010 K%Y -1 0 150a 453a 544a 0 40.0a 90.0a 100.0a
Taigu 0 0 70b  30.6b 395b 0 10.0b  50.0b 55.3b
1.5 0 3.0b  353b 3920 0 13.0b 565D 60.0 b
5 0 145a 41.0a 49.0a 0 353a  953a 100.0a
2011 Kk# -1 0 0 0 0
Taigu 0 0 0 0 0
1.5 0 0 0 0
5 0 0 0 0
% -1  250a 400a 60.0a 85.0a
Linyi 0 125b  205¢ 30.0b  40.0c¢
1.5 105b 18.0¢c 250b 45.0¢
5 20.5a  325b 550a 70.0b

Ve % FORRIIEEUS Bl 20 CAAF FBCERIREL SN FREOR AR A B ZE 7 B (P<0.05). N,
Note: * denotes the loaded days of fruits at 20 ‘C after cold storage. Different lowercase letters in the same column indicate the significant

differences among various treatments at 0.05 level. The same below.

F2 FEIKEREENELURRREERFHIZE

Table 2 Effect of different low storage temperature on superficial scald of ‘Dangshan Suli’ pears

- WS AR TR IR B hia 5 A T 5 TR 12 B3 AR /%
Foy o T . . . . .
Year Origin C Superficial scald 1r:dex of dlfference*storage days ; Superficial scald Iate of difference ftorage days ;
Temp. 200 200+7 210 210+9 270 270+9 200 200+7 210 210+9 270 270 +9
2010 K% -1 0 200a 0 320a 0 60.0a 0 90.0 a
Taigu 0 0 11.0b 0 20.0b 0 402b 0 60.0b
1.5 0 3.0c¢ 0 13.0¢ 0 103 ¢ 0 302 ¢
5 0 1.0c 0 5.0d 0 7.0c¢ 0 15.0d
2011 K& -1 7.0a 36.7a 200a 80.0a
Taigu 0 50a 20.7b 150a 50.0b
1.5 0 103 ¢ 0.0 25.0¢
5 0 5.0d 0.0 10.0d
lwx -1 100a 46.0a 250a 95.0a
Linyi 0 50a 30.1b 200a 70.0b
1.5 0 205¢ 0.0 40.0c¢
5 0 8.0d 0.0 20.3d

212 CEAEfmiolEiE

LT AT LG, BEAE IR (R R, 4 P B2 A 3 R S £ 1 A S R T R
RN 2 i (5.5 mg - kgD MHEL, -1 CIFmIREER A, Kk 5 C. iyt & AH N
19 d B4, 0 CHRILS CRIRL AR SE, HEM/KT -1 CHIS C (P<0.05, 0 'CF 15 C
JESEZAE 210 d R 210d + 9 d TR 4400, P SR8l B E/KP (P<0.05), HARKEZERAEE. -1
CTHIS CHSEAE 150 d A1 210 d LUSAHN 9 d TR 4400, P 2 e AN 3%, (HIEK 270 d F#1270d + 9
d B2, -1 CRIEWLEGEEWNE T 5 C (P<0.05),

0 W JBEIZ P ) i AR AE — e R b W T A0 B s A IR . AL 2 RTRUFR S 4 BRI AL R 1)
SRESEATDGS HiL S Z S B I I () AR T B, RIS AR H 3 R (35.26 %) AHLEL, -1 CHIS
CHIR LA B TR EFHRERA, 5O E Er AR TR it 1N 9 d 67
24, 0 CAI LS CHIXHESERIBMT -1 CRIS C (P<0.05), -1 CH5 ClaZERREE,
0 CH 1.5 ClaZERAEE ., £HTEKKI RPN, NEEMEE (-1 C, Kig3E) M
SRR (5 °C) SR B B BER, MBLETE R, SEUIgURAE.
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o . DO-IC BoT mwisT 85T

80

60

LEFE B/ (mg - kgt)
Ethanol content

o M=

BRI AR )/d
Cold storage and shelf-life time
1 FREBUEMHLRERTZESEHYE
RIS HR 20 CA&AF FICE IR B ARNG FREORA R AR B R 22 57 B3 (P < 0.05).
Fig. 1 Effect of low storage temperature on ethanol contents of ‘Dangshan Suli’ pears
* denotes the loaded days of fruits at 20 C after cold storage. Different lowercase letters indicate the significant differences

among various treatments at 0.05 level.

0-1C @0C m1ls5C g5C
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fang (0]
TE
=
g 0
210+ 9"
WO B 5L fR)/d

Cold storage and shelf-life time

2 FEREBPEMFLRARTENBSENER
RIS HR 20 CA&AF FICE R R B ARNG FREOR A F AR B R 22 57 B3 (P < 0.05).
Fig. 2 Effect of low storage temperature on relative electric conductivity of ‘Dangshan Suli’ pears
* denotes the loaded days of fruits at 20 C after cold storage. Different lowercase letters indicate the significant differences

among various treatments at 0.05 level.

2.2 KRR L BR B R 3 S R AR B R B9 2 M
221 RERE

M 3 ATLLE Y, LA T - 1 °C A1 0 CI el JE i a (W] AR T 1.5 'CH1 5 °C (P<0.05); b’
R he B 5T 1.5 CHI S °C (P<0.05); LEAR T8 BAET 1.5 CHIS C (P<0.05),

R 4 D EUEIRAR DL SR EE, RIA LL IR AL S 2 4 BRI E 150, 210 F1270 d )G
FIREFG) 20 CHEARIYT, — 1 CIeysi i SRSz SR Bt fi s, AREIERHH (@ (5%, h° 5, 0 CIH
KRS B s L R B R BE TE B 3, X PR 8 SR 52 0 B R U 8 s (LA 1.5 C A
5 CI i SRS B it sy (LME s Bl (b0, ORIk a .

XTI 210 d + 9 d B4R Az L R AL I SR B e (L & fl. b (A h° ) SRR R Bt 4T
FIHE T, BB K He 305 a LR LA ARG E, AHSCR B 510 - 0.9628" (P < 0.05) Fi
0.9457, 5 h° 1 b {EA IEHEME, HEREDHIN 0.9667 (P <0.05) F10.9230. KULRA G2
AT TR P R 99 R 0 1 L o
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100 82 -

ho

150 150 +9° 210 210 +9" 270 270 + 9" 150 150 +9° 210 210 +9" 270 270 +9*
BRI AR )/d BRI AR )/d
Cold storage and shelf-life time Cold storage and shelf-life time

B3 FR{EREEMNTLRNELREHERE
F R AR IR H i 20 CAME FICE RMREL. IR ARNG R R AR R BN 72 57 B (P <0.05).
Fig. 3 Effect of different low storage temperature on peel color of ‘Dangshan Suli’ pears
* denotes the loaded days of fruits at 20 “C after cold storage. Different lowercase letters indicate the significant differences

among various treatments at 0.05 level.

222 REREATEEEFH4EE (SSC)

M3 3 TTLUE H, 2010 473K FORA I LLRAL I i 150+ 210 A1 270 d LLAARRY 1) 20 °C B 488,
0 "CHI 1.5 “C A SRSl i 2= SR B 25 ek 270 d A1 270 d+ 9 d I, - 1 C RS2l B 2% T 0 C
1.5 °C, {HLER 150 d A1 210 d ASAHI ) 9 d TR 283, -1 °CH 0 CERARE (P<0.05).
75 2011 4F, W7k 200 d B, PN HRRIY - 1 "CHI 0 "CHYR A W% =T 1.5 CRI S C, (H
200d+7 d SRS, -1°C. 0 °CHI 1.5 CRUMRSMIRE 2 AW E . PFEMSREY, 5 CrRsL
T B 0 2R P AR

#3 TERKBEEMBHURIRIEENTN

Table 3 Effect of different low storage temperature on firmness of ‘Dangshan Suli’ pears kg - cm™
EAY ] Y/ C I3 R EL Days of storage
Year Origin ~ Temperature 150 150 +9" 200 200 +7° 210 210 +9° 270 270 +9"
2010 KA -1 521a 475a 472a 443 a 4.09b 4.00b
Taigu 0 520a 4.60 ab 457ab  44la 460a 476a
15 5.10 ab 434D 435b 430a 445a 4.69 a
5 475b 397¢ 3.84c¢ 3.95b 370 ¢ 3.87¢
2011 KA% -1 531a 522a
Taigu 0 5542  523a
15 5.08b 5.05a
5 4.86b 4.69b
i -1 4.68a 477a
Linyi 0 4.84a 4.62a
15 439b 455a

5 411b 4.00b
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K 4 7 LLEH, 2010 4F5K HORA A7 1L RAL S S5, 150 d A1 150 d + 9 d G240 m), 4 Fhikd
PEAL BRI B 52 SSC 25 AN 2, HBEE I ] IE K, 78 210 d F1270 d LEAHN ) 9 d TR 484,
-1 CHISESE SSC MR, WK1t 3 ANEEE (P <0.05).

F4 FEIKEBEER 2010 FILEASFHUKRSERLTREEBI S ERONE

Table 4 Effect of different low storage temperature on SSC of ‘Dangshan Suli’ pears %
L/ C 5 K3 Days of storage
Temperature 150 150 +9" 210 210+9" 270 270 +9"
-1 125a 12.7a 112b 11.0c 109b 103 ¢
0 129a 123 a 124 a 12.6 ab 119a 12.0b
1.5 12.6a 12.7a 122a 12.1b 123a 11.8b
5 12.2a 12.8 a 12.6a 13.1a 12.0a 12.8 a

223 REFERE

M5 ATLLE H, 2010 452K B R B4 LR AL SN (Al B, s Ze i, 270 d B 480
i, -1 °CHI 0 CHRIRSEZELERNN 5%, 1M1 1.5 CH 5 CRIBESRIER T 15%LL E; 2011 FEE AN
X ARSI, 200 d F1200 d + 7 d BRAEHAS, AR BT OAHHIG B BE RE B A R SE B L. 2011 4F
(1) &5 FEIR 2 W T I8 7 1R L PR AR TR SI2 14D 3 e 2 v o N I il B KA 7 g LU R A

®5 FRUKRFGRE & LBRRRLIEE RN

Table 5 Effect of different low storage temperature on decay rate of ‘Dangshan Suli’ pears %
FEhy 7 HEIC W5 R HU Days of storage
Year Origin  Temperature 150 150+9 " 200 200 +7" 210 210+9° 270 270 +9°
2010 K& -1 0 0 30b 50c 50b 122¢
Taigu 0 33D 330 35D 50c¢c 5.0b 10.1¢
1.5 33D 45b 10.0 a 133b 15.6a 22.7b
5 7.8a 10.0 a 105a 20.5a 20.0 a 433 a
2011 KA -1 0 50c
Taigu 0 0 8.0c
1.5 0 25.0b
5 10.0 350a
Il -1 0 10.0¢
Linyi 0 0 150c¢c
1.5 10.0b 40.0 b
5 20.0a 60.0 a

224 FFERK

KA 147 LLR AL 2010 4F0E758K 210 d A1 2011 0758 200 d LASAHM B2 280, 0 "CHl 1.5 CHY
SRS TVURA KRR EF RS, -1 CHS CHRIR SRR ks BB ] e, 5 270 d
i, 0 CHI 1.5 CHIRIZIRA BT R, HIERE. IR A7 10 BRAL 5 200 d i, X5 0 ‘CHIR
SERIRIER, 1.5 CHRIABIRSE 5, -1 °CH 5 CRUIRSERRR, 1 HA 7k,

3.1 MEURESREmIIXR

TR IRAEV A T — e AT kAR, EERAETRZ ., AR, P es SR,
iz LR BLAE AN MRN8 2004 210 A1 270 d PAACAHR ) 20 “CHR441, 58 B +8 50 BT B 1Y)



2400 P S "3 41 %%

W FEA R - 1. 04 1.50 5°C, R E0R RO, ST e ™ &, #/MASE (2004)
TE 3P S R Pt R LD B3 11 A2 5 TR P A7 G, A PR AR i b %8 e A 1R A 26 A B Sl ()15
SER, TR BRI, PR R R B Ry, R I TRER AR, TR v (R T R B R T« - Ve
(-G R AEAL, AN T 08 B i) R A2

32 MERESREXREERBRNER

— AR, AR T DAAR G OR A S B BT, BRSO AE T o AR R R AR, £
i ST AR FRARI R U OGBAAE 55, 19925 & %5, 1997), sz Bl R AR LS Y)R GEEFIE,
2001), FPHBLRERE SR (B 25, 2008), A SHALHA . Kweon 25 (2013) [T
FORWE L3R5 180 d, 0 CARBEI R ML R T 2 Co ARE T, BEEN BN R, 20
CIRL 4 FMRIEACBE (7 L ERAL S s S g i T, R sz 2t i b, Hhl-1 C
Ve ) R ST e R e R, T LR R N R S, ST SRk, SR - 1 CR I B s A
R ZEL, ZEMRE T, GRS RS AE . XA AR 1) 5 AR T2 23 7% B B ] o

Lyons (1973) \Ay, & T4 B A A AHAS, T80 M@ 38 I, 40 i v i At v O
Ko W BRZLAE - 1 CARTLIE R4S 1F T BS0E PR 1) S8 38 R S 3 B 1R e TH A Rk A, 1 —
U AE AR 2L, 32 BURIEA # (McCollum & McDonald, 1993; = %5, 1997; 5E#i3, 2001;
a5 EFNAE, 20010 75 LR IR B TR s i T 5 S F T B (Anon,
1994; JEFISE, 2001; Kweonetal., 2013). AL, 0 °CHI 1.5 CrIWEMA, Lr¥r RSB ST
fil BE R SSC LA KR AT VBRI AR s 5 C I il BEARDN B, X Dy i O S 2R . Jg sy A8
DA K A B 55
33 WM XAWLERARL R KRR E SRR R SR ER

ARV 20 °C B8 BEHH A F= (107 LU IR AR 14D 5 B 9 AR SR W AR 88 D % e 26 B e g = ) SR
SRR, TR, R SEAR B . AN DX R RS - 1 CARIRL AR P A fguek, ek s
20 C Bt AL J S PR R FI L O SRR T, S BOR SES T S AR, ML K. X T 0 'CHI 1.5 “CRi,
KA 7= A7 L L R AL S R R U T IR = 1 IR B A, B RGR 25/, A KW R L, 3
LR CRATEPE e & AR, P38 11.5%, DEG ST 11.5%); KA X gtk s, B R
ZER, AR IARIBE N RN, ST ST A ATt TR S R, P8 12.5%, R ED. (A
Bl TR SR RS RV AR B B A R, PL4LSUB AR R BE I AR
(Franck et al., 2007).

g LRTR, Wil B (PR SOAR . RS DU RS RS LT S A% 18,
iz LLTER AL PRI 58 2 DL 0 ~ 1.5 "C OB, KA I LLER AL il JE7 5k 200 ~ 270 d, % 7= 4 Lk
ALPIE 200 d PLA; AR (120 d 2 ) AR 1.5 ~ 5 °Cs fEAN R AEARIA S50 5 A2
AT T, WA, WBUSCR B L
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