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Abstract: In order to determine the differences in the quality between the fresh blueberries and the blueberries thawed by four different
methods (microwaving, ultrasound, warm water bath, natural thawing), this study took blueberry as the research object and explored the best
thawing method through the comparison of the juice yield, pH, titratable acid, soluble solids, viscosity, water-soluble pectin, anthocyanin, total
phenol, ORAC, PPO and POD of blueberries. The results showed that the TSS, pH and titratable acid content of the blueberry thawed by
microwaving were insignificantly different from those of the fresh blueberry, with the highest number (11 species) of monomeric anthocyanins
and highest total anthocyanin content (62.45 mg/100 g). Microwave thawing exhibited the least damage to anthocyanins in blueberries and
offered the greatest preservation on the nutrients, leading to the highest total phenolic content (2.27 mg/g) and antioxidant capacity (46.88
umol/g) in the thawed blueberry. The thawed blueberries by microwaving had the lowest PPO content (105.99 u/g-min) and a lower POD
content (compared to that in the blueberries thawed by warm water bath), thus, were not easily oxidized and browned. Accordingly, microwave
thawing is superior to the other three thawing methods.

Key words: blueberry; treatment; juice yield; anthocyanin
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Fig.1 Effect of different treatments on juice yield of blueberry
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Table 1 Effect of different treatments on soluble solids, pH and
titratable acid in blueberry

427 X, TSSFBrix pHAE  “Ti#Z#/(mg/e)
FEEHE  11.7240.01¢  3.51+0.02° 5.48+0.16"
PR 12.47£0.01°  3.49+0.02° 5.52+0.04°
R EWMEE 12.1540.00°  3.39+0.03 5.7240.08°
KiBfRA  11.83+0.03°  3.36+0.02° 5.7820.08°
HARMA  12.1240.01°  3.31+0.01° 6.07+0.04°
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THERFMEF (p<0.05). FAF.
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Table 2 Effect of different treatment methods on color difference of blueberry
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Table 3 Effect of different treatment methods on vscosity and

water-soluble pectin content of blueberry

432 75 X, FEE/(MPas) KA R IR/ (mg/g)
M EE 3.09+0.03¢ 10.4440.18°
BRI 9.08+0.43 12.38+0.47°
A R 6.30+0.02° 12.0120.76™
TR 6.34+0.11° 12.11£0.24%
B AR 2.9140.46° 9.85+0.35¢
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Table 4 Effects of different treatments on the content of monomeric anthocyanins in blueberry

BEREF LR (mg/g) : A
et TR A2 75 R I S B AR
WRE LIRS 1.730.12° 1.52+0.17% 0.99+0.11°¢ 1.19+0.21% 1.65+0.35°
CHREETEY 1.31£0.29" 1.27+0.24° - - -
KERHEFIAEF 1.53+0.07° 1.03+0.08° 0.87+0.06% 0.71+0.07¢ 1.30+0.18"
KEREREF 1.1440.21° 1.79+0.32° 0.68+0.05° 1.04£0.08™ 1.4140.21°
L i e 1.65+0.23 0.69+0.47" 1.6240.13° 1.58+0.15° 2.5140.43°
KEHEFEAOES 0.90+0.19* 0.86+0.22° 0.47+0.03° 0.51+0.01° 0.80:£0.04*
GECE- S 1.73+0.15" 1.09+0.25° 0.57+0.03¢ 0.49+0.01° 0.87+0.06°
S R TRAONE 16.81+0.67 16.72+1.38" 10.90+0.48" 9.42+1.23 16.7942.33
MREFIAES 0.61+0.09" 0.58+0.09% 0.3620.05° 0.42+0.01% 0.54+0.13%
BRERBEE 0.58+0.09 0.54+0.04 - - 0.51+0.02°
BRE TR0 8.05+0.72° 8.35+1.16" 5.61+1.89% 5.74+1.79® 8.59+1.94°
FFPAS IR 7 IR 11 PR e e, 27 TR IS % % 1 % PPO F1 POD 7 b By
HRR AR R R & e, BRSSP ALE R ' i /o
PR RN S BRI O AR R 1A AR i P
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Table 5 Effect of different treatments on total phenol and

ORAC of blueberry
#4327 X EBY/(mg/g) ORAC/(umol/g)
B E 1.960.03¢ 38.06+0.14°
TR 3 2.27+0.02° 46.88+1.28°
BERMAE  2.01£001° 41.21£1.25°
TKABR 2.2240.01° 43.60+1.03°
BARMEAE 2232004 4531+3.17%

ANFAEELTT 0 i A s A AT ORAC [I45R

W 5. R S AR, Wil A n) S S 2 L Mg
77 AR RO IE AR el & IS, Xl R I TR
R R o R A A TR R R TP S RIS, B
AR SRR A B IEAR S, B DU W % 10
ORAC Hie e i 5: DURMRARTT X, SO
(R & 2 ORAC S &, 70N 2.27 mg/g M
46.88 umol/g.
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Table 6 Effect of different treatments on PPO and POD
activities of blueberry

X&®7H X PPO/(U/gmin) POD/(U/g-min)
#EEEHE  13550+1.50°  143.00+3.50°
P IR 105.99+5.00° 69.50+2.50°
HERMEAE  106.00+2.00° 57.001.00¢
TR 121.00+2.00° 87.5043.50°
R AR& 135.50:£4.50° 54.50+1.50°
3 &g

ARSI T AP T e R AAS [R5 U R
WA AN A R ABAL R (i, FEETH . JiEMl
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