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Effect of Supercooled Storage on Maintaining the Quality of Fresh-cut Pear

Rei Osuga, Shoji Koide®, Yukino Abe, Takahiro Orikasa and Matsuo Uemura

Faculty of Agriculture, Iwate University, 3-8-18 Ueda, Morioka, Iwate 020-8550

In this study, film packaged fresh-cut pear samples were supercooled at —5C for 3 days and then tissue
characteristics and physicochemical properties were compared with samples stored at 1 C (control). The tissue
characteristics of the samples were then evaluated by electrical impedance, microscopic observation, and a triphenyl
tetrazolium chloride (TTC) assay. The results showed that the supercooled samples had Cole-Cole plots with well-
defined circular arcs, intact cell structure, and cell viabilities that were comparable to those of fresh samples,
indicating that supercooled samples were not adversely affected by freezing. Physicochemical evaluations of
supercooled samples showed that changes in mass, coloration, and softness were all less apparent than they were in
the control samples. Additionally, the ethylene concentration in the supercooled sample packages was significantly
lower than that of the control samples, indicating that supercooling reduced ethylene production from fresh-cut
pears. The results showed that supercooling could potentially extend the shelf life of fresh-cut pear.
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Fig.1 Experimental set up
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(1) BRA Y E—F R
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L, DS ZHROHE LD TR S 7z T, SR - B
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Fig. 3 Cole-Cole plots of the fresh-cut pear samples
O, F (fresh sample); X, DS (dead sample); [ ], SC (supercooled sample); A\, C (sample stored at 1 C); 4, SC-N (supercooled
sample which was ice-seeded at 24 h of storage). The inset represents the enlarged view of the part surrounded by dot.
Each value represents the mean. Measurements were performed in triplicate.
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Fig. 4 Microscopic images of fresh-cut pear samples

(a) F (fresh sample), (b) C (sample stored at 1 C), (c) SC (supercooled sample), (d) SC-N (supercooled sample which was ice-

seeded at 24 h of storage), (e) DS (dead sample).

White arrows show the intercellular space, gray arrows show the broken cell wall, and black arrow shows the void space.
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Fig. 5 Cell viability ratio of the fresh-cut pear samples
F (fresh sample), DS (dead sample), SC (supercooled sample), C
(sample stored at 1 C), SC-N (supercooled sample which was
ice-seeded at 24 h of storage).

Each value represents the mean=+SE. Different letters show
significant difference (p<0.05). Measurements were performed
in triplicate.

BICHFOFETIE, —5CIEBITAH y MEESF Y OBE
HBEEOREL AT 51EICIE 25T, SEoOMmEmE
TH5.

Pk, RIFZE ClEBEHIRAE L2 v DT 2 Ok
HBEOFFEIZ O WTERA v =5 v R, e i pse
TTC #EICHEOBI D S MG L7245, SC I BE HIRE %
b F L FEROMBBEPA gAY, AR S B X ORI sk
HanizoerWlork ot

2. Hv MNEFET D OE{EZEE

(1) H#ED

WEEEIRAE B X OOKIRRAE RO S v MEET 2 OB L
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BERIERERICL 203N TEBY, HEREFEDO
IR RSB AR Z STl S s S E ST
W55 KIFFEDORE RN S, =5 CIIB %\ ERAr Tk
KR (1C) & AT L0 & RMIARGZERA ] S
NieEz2onsb.

(2) fpZAit

Table 1 &0, otz (AE) & SCHC &l
BLTHBIRWEZ R L, /2, LYl o« BB LD
VMEDKEE RS &, WHEERT L EIX C TITAE I
L7278, SC TG STz, RADESNEIR
T a*fiE, C, SC & BITHMMEm & %2 57278, SCiZB W
THEZTIZWLOOMIN R SNz, EADOEEWE
RE O EIXSCIZBVTC LY IHEEIMNEIR SN
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—MIZ, Ay NS Y REOEEZNEBE TIE, LHE
DA, a* B L O b BRI L DB E LT
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Table 1 Changes in weight loss, color parameters (L, a*, b* and AE), firmness, soluble solids content (SSC), and
L-ascorbic acid (AsA) of fresh-cut pears under different storage temperature at —5°C and 1°C for 3 days

Weight loss L* a* b* AE Firmness SSC AsA
[%] [—1] (-] (-] (-] [N] [Brix] [mg/100gFW]
F = 76.16+0.25°  0.22+0.08* 18.40+0.24%° = 3.96%£0.22% 13.03%0.24* 45.83*1.26%
© 0.33+0.03  74.00+0.38° 0.87+0.11* 18.78+0.34* 2.75+0.24 3.25+0.26° 12.98+0.17* 49.17+1.11%
SC 0.24+0.02" 76.000.38" 0.67%0.11* 17.39+0.34°> 1.68+0.20™ 3.47+0.27% 12.96+0.12* 48.00+0.68°

F (fresh sample), C (sample stored at 1C), SC (supercooled sample).
Each value represents the mean £ SE. Different letters within a column show significant difference (p <0.05) in the same
measurement. Significant differences from the control *»<<0.05, *»<<0.01.
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Fig. 6 Ethylene concentration in the sample packages
stored at —5C and 1°C

Each value represents the mean=SE. Significant differences
from the control *»<0.01. Measurements were performed for
five replicates.
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