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Abstract The purpose of this study was to evaluate the difference in the antioxidant activity of
blackberries as a result of fermentation with lactic acid bacteria and to explore the possibility of using
fermented blackberries as a functional food. The study also sought to identify the lactic acid bacteria
that are most suitable for fermentation. The study was conducted using frozen blackberries fermented
using three types of lactic acid bacteria, namely Zeuconostoc mesenteroids{L. m), Lactobacillus
plantarum(L. pl), and Lactobacillus paracaseiL. pa). The fermented product was then sterilized and the
changes in sugar, pH, and antioxidant activities were analyzed over the time elapsed after inoculation.
The results showed that there was no change in the pH of the fermented blackberries. The sugar content
continued to decrease, with the product fermented with L. pa decreasing the most from 13.4°Brix to
6.8°Brix. The total polyphenol content was 28.63 mg GAE/g, 46.75 mg GAE/g, and 51.83 mg GAE/g, for
fermentation by L. m, L. pl, and L. pa, respectively, at 72 hours, with L. pa showing the highest value.
The product fermented with L. pa showed the highest value even in total flavonoid content, at 90.53 mg
CE/g. The assessment of DPPH and ABTS radical scavenging capacity showed that L. pa was again the
highest at 37.97 mg AEAC/g and 55.49 mg AEAC/g, respectively, at 72 hours. Thus, L. pa was judged
to be the most suitable lactobacillus for the fermentation of lactic acid in blackberries. These results
show that fermented blackberries could be worth using as a functional food or natural product in various
food industries.
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MGE3138(L. m), Lactobacillus plantarun MGE3143(L.
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Table 1. Changes in pH of fermented black berry
extraction liquid with lactic acid bacteria.

Changes in pH

Sample 0h 24 h 48 h 72 h

L. m 3414007 3.31+0.01° 3340.00° 3.3740.05%
L pl  3.39£0.07° 3.4£0.01° 3.32+0.05" 3.38+0.03"
L pa 332+0.00° 3.32+40.01° 3.3240.01° 3.34+0.01°

Results are expressed as the means+SD, pH. In each sample, a-b
superscripts are significantly different at p<0.05 by Duncan's
multiple range test; L. m, Leuconostoc. mesenteroides. L. pl,
Lactobacillus. plantarun; L. pa, Lactobacillus. paracasei.

Table 2. Changes in Sugar concentration(®°Brix) of
fermented black berry extraction liquid
with lactic acid bacteria.

Changes in Sugar concentration(Brix%)

Sample 0h 24 h 48 h 72 h
L.m 134£0.15° 12.5+0.15° 10.2£0.06° 9.8%0.10°
L pl  3.4%0.10° 12.4+0.10° 9.4+0.10° 7.1+0.06°
L pa 13.42006° 12.4+0.10° 9.6£0.15  6.8+0.15°
Results are  expressed as the means+SD, Sugar

concentration(°Brix). In each sample, a-d superscripts are
significantly different at p<0.05 by Duncan's multiple range test;
L. m, Leuconostoc. mesenteroides; L. pl, Lactobacillus. plantarun;
L. pa, Lactobacillus. paracasei.
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3.4 DPPH radical &2Hs
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Table 3. Changes in Total Polyphenol content of
fermented black berry extraction liquid
with lactic acid bacteria.

Changes in Total polyphenol content (mg GAE/mL)

Sample 0h 24 h 48 h 72 h

L. m 25,1010,23b 24.22+0.10% 27.15+0.46° 28463i0.35d
L pl 2436+0.15" 23.99+0.15" 31.73%0.56" 46.75%0.91°
L pa 2550+0.52° 26.61+1.07* 33.2840.35° 51.83+0.38°

Results are expressed as the means+SD, mg GAE/mL. In each
sample, a-d superscripts are significantly different at p<0.05 by
Duncan's multiple range test; L. m, Leuconostoc. mesenteroides,
L. pl, Lactobacillus. plantarun; L. pa, Lactobacillus. paracasei.
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Table 4. Changes in Total Flavonoid content of
fermented black berry extraction liquid
with lactic acid bacteria.

Changes in Total Flavonoid content (mg CE/g. In)

0h 24 h 48 h 72 h
46.53+6.43" 53.20+23.58" 53.20£2.00° 62.53+5.77°
47.87+231° 47.87£9.45" 54.53+4.62° 83.87+6.43°
47.2045.29" 41.87+1.15" 63.87+11.02° 90.53%4.16°
Results are expressed as the means+SD, mg CE/g. In each
sample, a-d superscripts are significantly different at p<0.05 by

Duncan's multiple range test: L. m, Leuconostoc. mesenteroides,
L. pl, Lactobacillus. plantarun; L. pa, Lactobacillus. paracasei.

dag
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Fig. 1. Changes in DPPH radical activity of fermented
black berry extraction liquid with lactic acid
bacteria. In each sample, a-c superscripts are
significantly different at p<0.05 by Duncan's
multiple range test; L. m, Leuconostoc.
mesenteroides; L. pl, Lactobacillus. plantarun;
L. pa, Lactobacillus. paracasei.
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Ft & ZgtHLo|= 3T DPPH radical &A%,
ABTS radical 24%5 A8 Ystgon, 99 459
AFAT= o] AJol7t glovt, FEHOEE L pa
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