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Abstract: Pear juice easily turns brown during processing, and lactic acid bacteria fermentation could effectively protect the color of pear
juice. This study determined the changes in indices like color, polyphenol oxidase activity, contents of phenolics and ascorbic acid in pear juices
during fermentation and storage, and compared with unfermented pear juice and citric acid-fortified pear juice to explore the mechanism
underlying the color protection via Lactic acid bacteria fermentation for fruit and vegetable juices. During the 30-day storage, the browning
index of unfermented pear juice changed from 0.073 to 0.310, which was significantly higher than that of fermented pear juice (0.134). The
fermentation using Lactic acid bacteria effectively inhibited the activity of polyphenol oxidase, leading to a significantly higher retention rate
(43%) for the phenolics in the fermented pear juice than that of the unfermented pear juice (16%). The stability of ascorbic acid in the fermented
pear juice was higher with, the retention rate (85%) being higher than that of unfermented pear juice (50%), by which non-enzymatic browning
was reduced. Lactic acid bacteria could inhibit the activity of polyphenol oxidase through producing organic acid via fermentation in pear juice,
and preserve substances such as phenolics and ascorbic acid to protect effectively the color of pear juice.
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Table 1 Effect of lacticacid fermentation on color and browning index in pear juice

o EisEos 0h 3h 6h 12h 24h
L* 49.97+1.06" 48.71+1.01° 47.64+1.18 46.30+1.25° 45.65+1.01°
. a* 0.20£0.02° 0.27+0.03¢ 0.47+0.10° 0.5140.12° 0.50+0.20%°
b* -0.81+0.13° -0.06+0.02° -0.43+0.01° 0.54+0.02° 0.79+0.10°
AE - 1.4740.49° 2.3740.46° 3.92+0.46° 4.62+0.39°
Browning index 0.073+0.01° 0.098+0.01° 0.1500.02° 0.186+0.01° 0.199+0.02°
L* 49.97+1.11° 49.97+1.07° 49.97+1.18 48.34+1.05° 48.06+1.31%
. a* 0.20£0.02° 0.20£0.01° 0.10£0.01¢ -0.19+0.01¢ -0.19+0.02¢
b* -0.81+0.02° -0.51+0.01° -0.28+0.01° 0.03+0.01° 0.79+0.21°
AE - 0.30+0.37¢ 0.85+0.332 2.3240.43° 2.52+0.38¢
Browning index 0.073+0.01° 0.076:0.01° 0.078+0.02° 0.081+0.01° 0.086:0.01°
L* 49.97+0.96" 49.33+1.20° 49.13+1.35" 48.89:0.86" 48.10+0.93°
a* 0.20+0.01° 0.20+0.01° 0.13+0.02° 0.2120.02¢ 0.38+0.05™
AP b* -0.81+0.02° -0.51+0.01° -0.8+0.02° 0.40+0.10° 0.54+0.13°
AE - 0.71+0.382 0.84+0.038 1.62+0.46" 2.3140.55°
Browning index 0.073+0.01° 0.075+0.01° 0.080=0.01° 0.082+0.01° 0.087+0.01°
Ao FaAF 3d 7d 14d 30d
L* 4430+1.25° 43.45+1.22° 42.27+1.23¢ 42.19+1.12°
o a* 0.51£0.05% 0.50+0.03 0.76+0.06° 0.91+0.07*
b* 1.26+0.23 2.09+0.35° 3.64+0.60" 4.77+0.83
AE 6.040.37° 7.14£0.31° 8.91+0.35° 9.60+0.42°
Browning index 0.231+0.04° 0.282+0.03° 0.297+0.02° 0.310+0.02°
L* 47.98+1.21° 47.86+1.16° 47.36+1.18" 47.11+1.06°
. a* -0.27+0.02 -0.56£0.01° -0.56£0.01° -0.64+0.00°
b* 0.97+0.23° 1.05+0.15° 1.05£0.25° 1.5740.33°
AE 2.63+0.42¢ 2.86+0.32¢ 3.29+0.43¢ 3.99+0.31°
Browning index 0.104+0.01° 0.115+0.02° 0.122+0.02° 0.134+0.04°
L* 47.86+1.24° 47.23+0.96" 46.67+1.08° 46.12+0.95"
AP a* 0.41£0.03° 0.47+0.04™ 0.760.19° 0.91+0.13
b* 0.79+0.25 1.28+0.31° 2.09+0.35 2.6440.42°
AE 2.66+0.71¢ 3.46+0.89 4.43+1.00° 5.22+1.23
Browning index 0.110+0.02° 0.121+0.02° 0.137+0.03b 0.149+0.03

7E: PF A XS, PY A KRL BT, APT AABELT. a. b. . d. e AT REIAES R —454RZ HIAR A B 5H £ F (p<0.05).
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Fig.1 Effect of lacticacid fermentation on PPO activity in pear
juice
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Fig.2 Effect of lacticacid fermentation on ascorbic acid in pear
juice
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2 FLEAE A BERT R TER SR A SN
Table 2 Effect of lacticacid fermentation on polyphenols in pear juice (mg/L)

A1) AT RILRE IWEFE SERER o BR FIIW'S § ¥4
PJ (0h) 14.17+1.83° 2.15£0.83* 2.76£0.65" 122.18+4.83* 0.40£0.03* 11.98+£0.08" 153.64+5.24%
PF
1d 11.13£1.28°  2.15£0.23*  2.64+021*  93.35+3.10° 0.39+0.01* 11.27+0.83* 120.93+3.62°
3d 11.01£1.94*  2.07+0.28*  2.57£0.12® 90.49+2.04® 0.33+£0.01*° 11.03+0.76* 117.50+2.44°
7d 0.80+1.55°  1.96x0.76" 228+0.19°  80.53x2.01° 0.30+0.02° 11.03£0.59° 105.99+2.54°
14d 0.19+0.19®  1.74+022° 2.17+0.83°  78.29+230" 0.28+0.01° 8.43+0.87°  100.01+3.54°
30d 4.86+0.83°  0.70£0.83°  1.74+0.52° 73.53+1.85° 025£0.01" 621+0.02°  87.29+2.01¢
PJ
1d 6.20£0.83"  1.73£0.63° 1.97+0.43%  46.85+2.45° 0.36+0.13* 9.70£0.89°  66.81+2.67°
3d 438+0.59°  0.63£0.23°  1.57+0.10° 31.19+2.19° 0.29+0.03*  8.19+0.04>  46.25+1.89"
7d 2.99+0.93%  027+0.05¢ 0.83x0.12¢ 22.88+1.57% 0.20+0.01° 7.80+0.03" = 34.97+1.02f
14d 1.99+0.59¢ 0.00° 0.23£0.10°  20.88+0.63% 0.18£0.01°  6.97+0.02°  30.25+1.28"
30d 0.99+0.20% 0.00° 0.08° 18.88+0.59¢ 0.00 5.21+£0.02°  25.16+1.09¢
APJ
1d 8.07+1.55°  1.72+0.62° 2.22+0.89° 97.30+2.75® 0.38+0.03* 9.57+2.83°  119.26+3.78°
3d 829+1.83°  1.7520.46° 2.04+0.81° 85.1242.04" 0.30+0.01° 8.85+2.78°  106.35+3.27°
74 820+0.81°  1.55+021° 1.94+046™  73.12£1.99° 0.26+0.02° 7.85+1.57°  92.92+3.83°
14d 438+043°  0.63£0.01° 1.57£028°  67.19+0.93° 0.19+0.01° 6.89+0.02°>  80.85+2.34¢
30d 2.99+£029%  027+0.01¢ 0.83+0.03%  62.88+0.83° 0.02£0.00° 6.1120.01°  73.10+1.56°

iE: PF AKBERLT, PIAHRKBERT, AP) AEBRALT.
27 (p<0.05).

REFERL BRI S SR 153.64 mg/L FERE
87.29 mg/L, /DT 43%, ByZRA E SRR I
R G A il LR TR BRI E R TN TR
JRHEAT B 2E A Qi P SR TR 8 4 9 30 e AR e AL
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TR, T R S R K TR R H R R
RREET RN, ERGRLART. o WARE
REAE AR T R T 20 & AR e M 4E R

VARRAL T Fh ()5 400 o A ek A 1) 2 s A AR e
R RBERNT AR, LT BRIP4
RHIER, (B 5 R AHEL, BAR 3% pH 3124 3.60,
{EZ IR AL By 2 o1 AR e A0S SR I A
e Ee, AR A RA VLR A R ONRRGE,
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