Quality Assurance and Safety of Crops & Foods, 2022; 14(2): 32-39

Effects of germinated and ungerminated grains on the production of non-dairy

probiotic-fermented beverages

Wanyu Liu', Shengjie Li', Ning Han?, Hongwu Bian?, Dafeng Song'*

1Key Laboratory for Food Microbial Technology of Zhejiang Province, School of Food Science and Biotechnology, Zhejiang
Gongshang University, Hangzhou, Zhejiang, China; *Institute of Genetics and Regenerative Biology, College of Life
Sciences, Zhejiang University, Hangzhou, Zhejiang, China

*Corresponding Author: Dafeng Song, Key Laboratory for Food Microbial Technology of Zhejiang Province, School of
Food Science and Biotechnology, Zhejiang Gongshang University, No. 18, Xuezheng Str, Hangzhou 310018, Zhejiang,
China. Email: dfsong@zjsu.edu.cn

Received: 4 April 2021; Accepted: 28 February 2022; Published: 19 April 2022
© 2022 Codon Publications

OPEN ACCESS () (D®©

RESEARCH ARTICLE

Abstract

Non-dairy probiotic-fermented beverages were produced from germinated and ungerminated barley, highland
barley and rice, which were germinated for 48—96 h at 30°C, then dried, baked, ground, mixed and blended in
a ratio of 3:2:1. Varying amounts of the mixture (0, 2, 4, 6, and 8 g) were added to soybean milk, peanut milk or
coconut milk. Distilled water was used as a control. Sucrose (4 g) was added to each solution, followed by inocula-
tion with Lactobacillus plantarum strain ZJ]5 for 6 h. After fermentation, the pH, acidity, bacterial counts and anti-
oxidant activity were measured and sensory evaluations were performed. Increase in the concentration of grain
mixture to 8 g increased the pH, acidity, probiotic count, antioxidant content and polyphenol content values as
well. The antioxidant capacity of germinated and ungerminated grain probiotic beverages was 1.08—1.26 mM and
0.69-1.08 mM, while the total phenolic content was 1.10-3.91 mM and 1.03-2.79 mM, respectively. The sensory
evaluation scores of coconut beverages were higher than those of other beverages. Probiotic beverages containing
6 g of cereal mixture had the highest acceptability scores. Beverages containing germinated, as opposed to unger-
minated, grains had higher nutritional value and better sensory qualities. The results highlighted the importance
of germinated grains to improve the quality of non-dairy probiotic-fermented beverages.
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Introduction

Probiotics are beneficial microorganisms that inhibit
intestinal pathogens (Quigley, 2019) and improve
immune function (Maldonado Galdeano et al., 2015)
with utility for the treatment of diarrhea (Andrade et al.,
2017). Probiotic beverages are prepared by inoculation
of raw material with lactic acid bacteria or other bacteria
and addition of buttermilk powder or sweet whey powder
after fermentation (Skryplonek and Jasinska, 2015). The
use of probiotics not only inhibits the growth of harmful

bacteria (Wagner and Johnson, 2017) but also enhances
nutrient absorption and improves flavor. Lactobacillus
plantarum used in this study is a class of Gram-positive,
anaerobic or facultative anaerobic lactobacillus that
improves gastrointestinal function, lower cholesterol and
possess antioxidant activity (Seddik et al., 2017).

Grains contain starches, crude proteins, crude fats,
reducing sugars, dietary fibers, mineral elements and
other nutrients (Liu et al., 2019). Addition of grains to
the diet reduces blood lipid levels and blood pressure
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(Holloender et al., 2015). As Compared with ungermi-
nated grains, germinated grains have higher contents of
amino acids, antioxidants and nutrients. Germination is a
practical and natural dietary intervention to increase the
benefits, palatability and acceptability of grains (Nelson
etal., 2013).

Highland barley from Tibet, as a grain raw material, is rich
in B-glucan, flavonoids and vitamins. -glucan reduces
blood cholesterol, regulates blood glucose levels and
enhances immunity (Zhang et al., 2019). The nutritional
quality of highland barley differs according to the region
of origin. For example, highland barley from Qinghai prov-
ince has the highest protein content, while the Tibetan vari-
ety has the highest B-glucan content, the one from Sichuan
province has the highest levels of starch and ash, and the
variety grown in Yunnan province has the highest amylose,
fat, and fiber contents (Xu et al., 2016). Therefore, it is very
important to select highland barley with high nutritional
value for the development of non-dairy cereal products.

As an emerging functional food, non-dairy products
are produced by probiotic fermentation of a variety of
cereals. Non-dairy milk, which contains no cholesterol or
lactose, is suitable for consumers with lactose intolerance
(Gupta and Abu-Ghannam, 2012). Hence, probiotic fer-
mentation of grains has a potential market value.

Following were the aims of this study: (1) To develop
grain products with improved nutritional value; (2) com-
pare the physicochemical properties of germinated versus
ungerminated grains; (3) develop non-dairy beverages
through probiotic fermentation of plant materials; and
(4) increase the use of Tibetan highland barley in food.

Materials and Methods
Materials and bacterial strains

Rice, soybeans, peanuts and coconuts were purchased
from a supermarket in Hangzhou, China. Barley (Meng 1)
was provided by Liu Zhiping of the Inner Mongolia
Academy of Agricultural and Animal Husbandry
Sciences (Hohhot, China). Highland barley (Gan keng 5)
was provided by Gansu Yongxin Agricultural Science
and Technology Co. Ltd. (Lanzhou, China). Lactobacillus
plantarum strain ZJ5 was produced in-house (Song
et al., 2014). All chemicals were purchased from Sangon
Biotech Co. Ltd. (Shanghai, China).

Grain germination and pulverization

Grains were washed with deionized water at room tem-
perature and immersed in water at 30°C in a grain:water
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ratio of 1:2. After 8 h, water was drained and grains
were germinated at 30°C and 95% relative humidity for
96 h (highland barley) and 96 h (barley) or 48 h (rice)
in our laboratory. Following germination, the grains
were dried at 55 + 5°C in an oven to reduce their mois-
ture content to ~8% and then baked for 5 min at 130°C.
The baked grains were mixed in a ratio of 3:2:1 (barley:
highland barley:rice), milled in an electrical grinder and
passed through a 100-um mesh sieve (Donkor et al.,
2016).

Preparation of plant milk-like product

For milk preparation, soybeans, peanuts and deshelled
coconut meat were washed with deionized water at room
temperature and soaked for 12 h in water in ratios of 1:6,
1:4 and 1:4, respectively. After soaking, the materials
were ground using a homogenizer, then boiled and
filtered.

Preparation of strains

L. plantarum strain ZJ5 was inoculated in De Man,
Rogosa and Sharp (MRS) broth, a universal culture
medium suitable for the growth of Lactobacillus sp., for
24 h. The sample was then collected by centrifugation at
8,000 rpm, washed thrice in physiological saline solution
and adjusted to a concentration of 10* cells/mL. The con-
centrations of the samples were confirmed by measuring
absorbance at 600 nm with a spectrophotometer.

Probiotic beverage production

Following amounts of germinated and ungerminated
grain flours were mixed in 100 mL of water, soy milk,
peanut milk and coconut milk: 0 g (no grain flour), 2 g,
4 g, 6 gand 8 g. Then 4 g of sugar and 1 mL of L. plan-
tarum ZJ5 suspension were added to each solution. The
final products included germinated distilled water pro-
biotic beverages (GDW), ungerminated distilled water
beverages (UGDW), germinated soy beverages (GS),
ungerminated soy beverages (UGS), germinated peanut
beverages (GP), ungerminated peanut beverages (UGP),
germinated coconut beverages (GC) and ungerminated
coconut beverages (UGC). All beverages were fermented
at 37°C for 6 h in triplicate.

Determination of acidity and pH
Acidity was determined by titration using 1% phenol-

phthalein as an indicator (Ough et al., 1965). All experi-
ments were repeated for three times.
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Antioxidant capacity (AC)

Solutions were diluted according to the proportion of
probiotic beverages: water = 1:100. Antioxidant capacity
was measured using a total antioxidant capacity assay kit
(Beyotime Institute of Biotechnology, Haimen, China)
with the 2,2-azinobis(3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS) method. The sample solutions were directly
used for detection. The 10 mM Trolox standard solu-
tion was diluted with phosphate-buffer saline (PBS) to
0.15, 0.3, 0.6, 0.9, 1.2 and 1.5 mM. Then, 200 pL of ABTS
working solution was added to each well of a 96-well
plate with 10-pL distilled water or PBS as a blank con-
trol. In addition, 10 pL of Trolox standard solution at var-
ious concentrations was included to generate a standard
curve. Finally, 10 pL of different samples were added to
designated wells. After gentle mixing, the plate was incu-
bated at room temperature for 2—6 min and absorbance
was measured at 734 nm. Total antioxidant capacity of
each sample was calculated with reference to the standard
curve. All experiments were repeated for three times.

Determination of total phenolic content (TPC)

The Folin—Ciocalteu method was employed to assess the
TPC of samples (Finley et al., 2015). Briefly, 100 uL of
grain extract or standard, 100 pL of MeOH, 100 pL of
Fiolin—Ciocalteu reagent and 700 uL of Na,CO, were
added in a 1.5-mL micro-centrifuge tube, immediately
vortexed, incubated for 20 min in the dark at room tem-
perature, and then centrifuged at 13,000 rpm for 3 min.
(Alvarez-Jubete et al., 2010). Absorbance was measured
at 765 nm and standard curves were generated from gallic
acid standards to determine TPC, which was expressed as
mg/L gallic acid equivalent (GAE) per 100 g of dry weight.

Sensory evaluations

Quality of beverages was randomly assessed by 20 eval-
uators. Beverages were put in coded glass bottles and
scored for consistency, appearance and taste as follows:
9 = extremely good; 8 = excellent; 7 = medium; 6 = slightly
good; 5 = neither like nor hate; 4 = slightly poor; 3 = mod-
erately poor; 2 = destitute; 1 = extremely poor. The sensory
evaluation test was approved by the Ethics Committee of
the University of Shanghai (Shanghai, China).

Probiotics count

Fermented drinks were diluted with a gradient series of
physiological saline solution and spread on MRS agar
plates (pH 6.4 + 2). The total number of colonies was
evaluated following incubation for 24 h at 37°C.

Statistical analysis

Data were presented as mean + standard error (SE). All
experiments were repeated at least for three times. One-
way analysis of variance was used to identify significant
differences between groups. A probability (P) value of
<0.05 was considered statistically significant.

Results and Discussion
Acidity

The acidity profiles of probiotic drinks are shown in
Figure 1. The acidity of grain-based drinks significantly
increased following the addition of mixed grain flour (P <
0.05). In addition, the acidity of distilled water, soy milk,
peanut milk and coconut milk increased with increas-
ing amount of germinated grain powder by 0.05—0.18%,
0.45-0.71%, 0.27-0.51% and 0.27-0.59%, respectively,
as well as with increasing amount of ungerminated
grain powder by 0.05-0.18%, 0.45-0.62%, 0.27-0.47%
and 0.27-0.44%, respectively. As compared to probiotic
drinks with ungerminated grain powder, drinks with ger-
minated grain powder were more acidic. The most acidic
beverage was germinated peanut drink, while the least
acidic beverage was distilled water. Probiotic drinks con-
taining ungerminated grain flour and coconut milk had
the highest, while those with distilled water had the low-
est acidity. Higher levels of nitrogen in germinated cereal
flours promoted lactic acid production by L. plantarum,
which increased the acidity of beverage.

pH

The pH values of beverages were assessed after 6 h of
fermentation (Figure 2). The pH ranges of probiotic bev-
erages with germinated grain powder in distilled water,
soy milk, peanut milk and coconut milk were 6.18-7.65,
5.78-6.53, 6.29-6.92 and 5.72-6.87, while those of pro-
biotic beverages with ungerminated grain powder were
6.12-7.65, 6.21-6.48, 5.82—-6.92 and 6.32-6.87, respec-
tively. No significant difference in the pH values of the
beverages was observed (P > 0.05) because starch was
hydrolyzed by amylase during germination into dextrin
and monosaccharides, which were converted into lactic
acid by L. plantarum.

Antioxidant capacity

The effects of mixed grain flour and milk on antioxidant
capacity are described in Table 1. In the absence of ger-
minated grain flour (0 g), the antioxidant capacity of
distilled water, soy milk, peanut milk and coconut milk
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n = 3). After statistical analysis, no significant differences in the pH of the beverages were observed (p > 0.05).

was 0.13, 0.77, 0.86 and 0.78 mM Trolox, respectively.
The antioxidant capacity significantly increased follow-
ing the addition of germinated grain powder (P < 0.05).
When 8 g of germinated grain powder was added, the
antioxidant capacity reached the maximum values of
1.08, 1.26, 1.17 and 1.11 mM Trolox, respectively. The
antioxidant capacity of drinks containing ungerminated
grain flour was lower than that of germinated grain bev-
erages (P < 0.05). Distilled water had the lowest anti-
oxidant capacity (0.13-0.69 mM Trolox) because of
enhanced matrix oxidation. A previous study (Donkor
et al., 2012) reported significant free radical scavenging
activity of germinated cereals as compared with unger-
minated cereals, especially germinated rye and sorghum.

The antioxidant capacity of germinated wheat and buck
wheat also increased (Alvarez-Jubete et al., 2010), con-
sistent with the findings of the present study. The antiox-
idant capacity of germinated grains was greater than that
of ungerminated grains.

Total phenolic content

The TPC of each sample is shown in Table 1. The TPC
of probiotic beverages containing distilled water, soy
milk, peanut milk and coconut milk with germinated
grain flour was 0.89-1.10, 2.10-2.91, 2.17-2.68 and
1.64-2.32 mM GAE, while TPC with ungerminated grain
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Table 1. Effect of grain concentration and milk on antioxidant assay and total phenolic content.

Grain GS UGS GP UGP GC UGC GDW UGDW
concentration

(9/100 mL)

Antioxidant capacity (mM Trolox)

0 0.77£0.072 0.77£0.072 0.86+0.042 0.86+0.042 0.78+0.022 0.78+0.022 0.13£0.102 0.13£0.102
2 0.88+0.08° 0.81£0.02° 1.08£0.09° 0.90+0.08° 0.87£0.07° 0.77£0.022 0.68+0.05° 0.31£0.04°
4 1.19£0.06° 0.85£0.02° 1.11£0.09° 0.97+0.03° 0.88+0.02° 0.82+0.01° 0.72£0.07° 0.41£0.08°
6 1.22+0.04¢ 0.89+0.01¢ 1.12+0.02° 1.01£0.04¢ 1.00£0.04° 0.98+0.06° 1.03£0.05¢ 0.58+0.02¢
8 1.2610.04¢ 0.94+0.03¢ 1.17+0.02¢ 1.080.01¢ 1.11£0.02¢ 1.02+0.03¢ 1.0810.05° 0.69£0.01¢
TPC (mM GAE)

0 2.10£0.162 2.10£0.162 2.17£0.15 2.17£0.15 1.6410.102 1.6410.102 0.89£0.012 0.89£0.012
2 2.33+0.03 2.64+0.08° 2.32+0.05° 2.330.06° 1.94£0.13° 1.83£0.07° 0.90£0.012 0.90+0.01°
4 2.45£0.07° 2.59£0.06° 2.300.07° 2.35+0.12° 1.99+0.20° 1.93+0.08° 0.970.02° 0.93+0.01°
6 2.59+0.06¢ 2.510.09¢ 2.43£0.03° 2.09£0.10° 2.200.14¢ 2.010.10¢ 1.05£0.03° 0.96+0.01°
8 2.91£0.14¢ 2.79£0.15¢ 2.68+0.10¢ 2.310.08¢ 2.32£0.07¢ 2.10£0.07¢ 1.10£0.03¢ 1.030.03°

Notes: GS: germinated soy beverages; UGS: ungerminated soy beverages; GP: germinated peanut beverages; UGP: ungerminated peanut
beverages; GC: germinated coconut beverages; UGC: ungerminated coconut beverages; GDW: germinated distilled water probiotic beverages;
UGDW: ungerminated distilled water beverages; mM Trolox: millimolar Trolox equivalent; mM GAE: millimolar gallic acid equivalent.

All values are mean + standard deviation (n = 3). Different superscript letters following the values in the same column indicate differences for each

level of grain concentrations (P < 0.05).

flour was 0.89-1.03, 2.10-2.79, 2.17-2.31 and 1.64-2.10
mM GAE, respectively. The TPC of beverages increased
significantly with increasing amounts of germinated or
ungerminated cereal flour (P < 0.05). Probiotic beverages
mixed with 8 g of mixed grain flour had the highest TPC.
Germinated and ungerminated soy milk had the high-
est, while distilled water had the lowest TPC. A similar
study conducted by Donkor et al. (2012) confirmed that
relatively high TPC of germinated grains was positively
correlated with antioxidant activity, which is consistent
with the results of the present study and provides clear
evidence that probiotic beverages with soy milk had the
highest antioxidant capacity and TPC. Considering pro-
biotic non-dairy beverages, Fiorda et al. (2016) found
that kefir grains were well-adapted to bioreactor condi-
tions, as confirmed by high levels of phenolic compounds
(190 GAE/100 g) after 24 h of fermentation. Selection of
grains with high contents of phenolic compounds is par-
ticularly significant to enhance the antioxidant properties
of probiotic beverages.

Sensory evaluations

Sensory analysis evaluated the organoleptic properties
of fermented beverages containing ungerminated and
germinated grains. Appearance, taste, consistency and
overall acceptability scores of probiotic beverages are
listed in Table 2. Sensory evaluations differed in accor-
dance with the grain powder content (P < 0.05). All

probiotic beverages produced with 4-8 g of grain had
good consistency, while those containing 6 g of cereal
mixture had improved appearance, flavor and taste. A
comparison was therefore performed using 6 g of grain.
The appearance scores of GC, UGC, GS and UGS were
8.25, 8.25, 7.25 and 7.00, while the taste scores were
7.25,7.75,7.5 and 7.5, respectively. Probiotic drinks with
coconut milk achieved the highest overall acceptability
scores as well as all other sensory attributes. Shilin et al.
(2015) evaluated the organoleptic properties of several
non-dairy probiotic beverages prepared from cereals and
found that probiotic beverages with almond milk had the
highest overall acceptance score of 5.2 + 2.1. In the pres-
ent study, probiotic beverages containing coconut milk
had an overall acceptance score of 7.75 + 0.96, indicating
better market potential.

Probiotic counts

The probiotic counts of various probiotic beverages
are shown in Figure 3. The probiotic bacteria counts of
drinks containing germinated grain powder prepared
with distilled water, soy milk, peanut milk and coconut
milk were 7.56-8.75, 9.09-9.50, 9.16-9.49 and 9.15-9.48
log CFU/mL, while those of probiotic beverages con-
taining ungerminated grain powder were 7.56-8.72,
9.09-9.48, 9.16-9.48, and 9.15-9.47 log CFU/mL respec-
tively. In the absence of added grains, there were signif-
icant differences in probiotic counts between beverages
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Table 2.  Effects of grain concentration and milk on the sensory quality of probiotic products.

Grain GS UGS GP UGP GC UGC GDW UGDW
concentration
(9/100 mL)

Appearance

0 7.00£0.82° 7.00£0.82° 5.50£0.58° 5.50£0.58° 8.25+0.96° 8.25+0.96° 5.00£0.00° 5.00+0.00°
2 7.00£0.00° 6.75+1.26° 5.50%0.58° 5.25+0.50° 7.00+1.63° 7.00£0.82° 4.50£0.58° 4.25£0.50°
4 7.25£0.50° 6.50£1.00° 5.00£0.00° 4.7520.50° 7.25£1.26° 8.00£0.82° 4.50£0.58° 4.50£0.58°
6 6.75£0.50° 6.75+1.26¢ 5.25£0.50° 5.00£0.00¢ 7.25£0.96° 7.75£0.96¢ 4.50£0.58° 4.5010.58°
8

7.00+0.82¢ 6.75+1.26¢ 5.50+0.58¢ 4.75+0.50° 7.25+0.96° 7.50%0.58¢ 4.25+0.50° 4.25£0.50¢

Taste
6.50+1.73° 6.50+1.73° 6.750.50° 6.7520.50° 7.25+0.50° 7.25+0.50° 5.00+0.00? 5.00+0.00?

6.75+0.50° 5.50+1.29° 6.00+0.00° 5.50+0.58° 6.50+0.58° 7.50+0.58° 4.50£0.58° 4.50£0.58°

0

2

4 6.75+0.96° 5.5011.29° 5.75+0.50° 5.25+0.50° 6.75+0.50° 7.75+0.50° 4.75£0.50° 4.25+0.50°
6 6.500.58° 6.001.15° 5.25+0.50¢ 5.25+0.50° 6.75+0.93° 7.50+1.29¢ 4.75£0.50° 4.00£0.00¢
8 6.75+0.96 6.50+1.29¢ 5.50+0.58° 5.75+0.50¢ 6.50+1.29¢ 7.25+0.96° 4.75£0.50° 4.25+0.50°
Consistency

0 7.25+0.96° 7.250.96° 5.75+0.50° 5.75+0.50° 7.00+0.822 7.00+0.822 5.25+0.50° 5.25+0.50°
2 7.00£0.00° 6.50£1.29° 5.50£0.58° 5.75+0.96° 6.50£0.58° 6.75£0.50° 5.25+0.50° 5.25+0.50°
4 6.25+0.96° 6.50+1.29° 5.50+0.58° 5.50+0.58° 6.75+0.50° 7.500.58° 5.50+0.58° 5.25+0.50°
6 6.75+0.96¢ 7.000.82° 5.50+0.58° 5.50+0.58° 7.00£0.82¢ 7.500.58° 5.50+0.58° 5.00£0.00°
8 6.500.58° 7.000.00° 5.25+0.50° 5.25+0.50° 7.50%0.58° 7.25+0.96¢ 5.50+0.58° 5.25+0.50°
Overall acceptance

0 6.75+1.26 6.75+1.26 6.250.96° 6.25+0.96° 6.750.50° 6.750.50° 5.000.00° 5.000.00°
2 7.00+0.00° 6.00+0.82° 5.00+0.00° 5.50+0.58° 7.25+0.50° 7.50+0.58° 4.50£0.58° 4.5040.58°
4 7.00+0.82° 6.00+0.82° 5.25+0.50° 5.000.00° 7.500.58° 7.75+0.50° 4.50£0.58° 4.25+0.50°
6 6.75+0.96° 6.25+1.50° 5.50+0.58¢ 5.25+0.50¢ 7.75+0.96¢ 7.50+0.58¢ 4.50£0.58° 4.00+0.00¢
8 6.750.70° 6.75+1.26¢ 5.250.50¢ 5.50%0.58° 7.250.50¢ 7.750.50¢ 4.50£0.58° 4.00£0.00¢

Notes: GS: germinated soy beverages; UGS: ungerminated soy beverages; GP: germinated peanut beverages; UGP: ungerminated peanut
beverages; GC: germinated coconut beverages; UGC: ungerminated coconut beverages; GDW: germinated distilled water probiotic beverages;
UGDW: ungerminated distilled water beverages.

All values are mean + standard deviation (n = 3). Different superscript letters following the values in the same column indicate differences for each
level of grain concentrations (P < 0.05).
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prepared with soy milk, peanut milk and coconut milk
(P < 0.05). The abundance of probiotic bacteria in all
samples increased with the amount of mixed grain pow-
der. Beverages prepared with germinated grain contained
more probiotics than those prepared with ungerminated
grain (P < 0.05). Overall, beverages containing coconut
milk had the highest probiotic counts. The amount of L.
plantarum was higher in drinks with increased amounts
of grain mixture and following the addition of germinated
grains. A previous study conducted by Shilin et al. (2014)
to investigate the number of surviving Lactobacillus
rhamnosus in non-dairy probiotic-fermented beverages
of soybeans, almonds and peanuts after 24 h reported
that almond beverages had the highest number of probi-
otic bacteria at 318.5 log CFU/mL versus 160.3 log CFU/
mL and 65.8 log CFU/mL for soybean and peanut bev-
erages, respectively, which were quite different from the
results of this study. Types of probiotics and grain quality
may affect the number of probiotics in probiotic bever-
ages. Therefore, it is important to select suitable probiot-
ics for grain fermentation.

Conclusions

In this study, changes made in various parameters showed
benefits of adding grain powder to probiotic beverages.
Cereals contain a variety of nutritional compounds that
are beneficial to health. Germination of grains increases
antioxidant activity and TPC, which prevent obesity and
some diseases related to oxidation. Germinated grains
had higher nutritional value and better sensory scores
than ungerminated grains. Coconut drinks have good
comprehensive sensory scores. Further studies should
focus on coconut milk and germinated grains. Results of
the present study highlighted the requirement of devel-
oping more favorable non-dairy probiotic-fermented
beverages for consumers.
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