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Effects of Different Freezing Temperatures and Freeze-thaw Cycles on

Quality Characteristics of Blueberries
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Abstract: The effects of freezing temperature and freeze-thaw cycles on blueberry fruit quality were studied. Using refrigeration at 4 °C as
the control group, the short-period changes in the quality indexes of blueberry such as firmness, soluble solid content, titratable acid content,
ascorbic acid content, anthocyanin content and malondialdehyde content were investigated at freezing temperatures of -10 ‘C, -18 °C, -25 C and
-80 “C. One, two, three and four freeze-thaw cycles were carried out, and the above quality indexes and physical indicators such as fruit cracking
rate and thawing loss rate were determined repeatedly. The results showed that compared with the control group, the soluble solid content of the
-80 ‘C freezing group increased by 0.10% on average, whilst the -10 C freezing group decreased by 0.17% on average. During the storage
period, the titratable acid content of the control group decreased by 0.35%, whilst the -80 ‘C freezing group decreased by only 0.15%. The
number of freeze-thaw cycles was significantly and positively correlated with the anthocyanin content, malondialdehyde content and fruit
cracking rate, and significantly and negatively correlated with the firmness and ascorbic acid content. The regression equations of the quality
indexes and the number of freeze-thaw cycles was constructed. After the blueberries were subjected repeatedly to freeze-thaw cyclefor more
than twice, the changing trend of the regression equation became obvious. Blueberries are suitable for frozen storage, but -10 “C is not a suitable
freezing temperature for blueberries. The quality of quick-frozen blueberries at -80 °C is better, and the number of repeated freeze-thaw cycles
during actual frozen storage and processing should not exceed twice.
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EERRIELER

Table 1 Effects of freeze-thaw times on the quality of blueberry

TR RRABEIRRFS R 0 2 3 4

A EIN 0.7240.13 0.6440.15 0.5040.28 0.4340.21 0.3740.16

ST B 4E % 12.5040.56 12.800.45 12.300.39 11.9040.57 11.5040.72
B % 0.800.13 0.850.12 0.760.22 0.7140.23 0.6540.19
IR 848 /(mg/100 g) 26.5042.13 25.40-4.59 24.9040.89 21.3042.21 19.50-.56
iFF A F/(mylg) 1.3940.21 1.569.19 1.7040.31 3.5040.24 3.7040.23

A B4 /(umol/g) 6.5642.31 7.16+1.65 7.843.02 9.6643.56 13.3642.46
HRE% 0 8.2042.30 26.50+1.81 54.30+1.23 66.60+2.41

PR K 2% 1.0040.35 2.6040.26 3.3040.45 9.6040.33 15.4040.35
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R 2 RS mBRIRAVAE K M AR
Table 2 Correlation analysis of freeze-thaw times and quality indexes
i L SRS el S A
HRRAHIR R IR 1 -0.98" -0.88 059 091" 099" 093 095" 031
R 1 -0.39 015 -031 043 002 0997 -0.39
TR E R eE 1 064 0997 -097° -092 -099” 1
TRAEREE 1 072 -077 071 074 064
ERZ ST 1 098" 096 -099" 0997
wHEESE 1 090" 099" 0977
AZBESE 1 094" 092
HRE 1 0.37
R AR K 1
E: *ERE 001 KFRE, AT/ 005 KFRE.
4
2.4 W E AT FUIE AT 5 AR B R BROR 28y 1
=L =
o]
3 S ETRRIER SRR B EIM S i:
Table 3 Regression analysis of blueberry freeze-thaw times and lﬂ% 1r
quality indexes
647 )35 2 R Sig % ] P 3 4
B (Yp) Y,=0.73exp(-0.17%;)  0.99 0.00 VRRh AL /YR
FIRnBEAE (Y,)  Y,=27.36exp(-0.08x;) 0.92 0.01 14r
HHEELSE (Y3) Y;=1.25exp(0.28%,)  0.87 0.02 @ r
A@AF (Y,)  Y,=6.10exp(0.17%) 092 0.01 g
BRE (Yy) Ys=5.17exp(0.70%) 091 0.05 =
- &
0.8 %i
0.7 =
z 06
i
E 05 URRLUREL 1 IR
60
0.4
50F
030 i ﬁ ﬁ A o 40
VRAL YR/ R i 30k
26
g” a5t W 20t
Té” 24t 10+
= 23 0 ! L .
H 99l 0 1 2 3 4
&l VRRVCHL £
E 20+ & 17 S EMARIERS MBS EERX R
= 19f Fig.17 Exponential relationship between quality indexes of
180 1 2 3 a'1 blueberry and freeze-thaw times
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FNZERA B MRIR BT IR, BRI
Xo» RENWIEIHTTRENE 3, HAGERZIRARAI 575
R G R e, RFVERS. W R R,
TARIEIAR R i B T E PRARAR AR AU, 9T
TR RMREIA R (1 S SRR SR B . sl 17 P
N CRERE, WRRERREN 2 05, IR
ARAEE L G, HLr SRR AR AR R B K

3 i

TR SRS B VR RAIE P X W 45 AL FR AR 1)
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K, F-10 CAEAENE IR RS . -80 'C
ACHR A R SR NG . 6T R S Rk
SRR ALE T 50, 205 Eeoxt B ZH 55 0.40%. 0.40 mg/g
H11.40 pmol/g, TEWJEIAN, KRR AR E R & &
NP 0.35%, 177-80 CAALAL % T 0.15%, -80 C
FEBOE IR RE R G5 T0RT . VREMEIR B SRR . BT
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R 59-0.98. -0.91. 0.99. 0.93 F10.95, #E#%
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