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Abstract

Foods containing probiotics are classified as functional foods. One critical point is the high
content of live probiotics in the products. This research aimed to develop synbiotic gummy candies
supplemented with khao-mak that has high probiotic survival after storage. Yeast and mold were
isolated from look-pang-khao-mak for use as a starter culture for khao-mak production. The yeast
isolates were identified as Saccharomycopsis oxydans YKa22f and Wickerhamomyces lynferdii YKa22f,
while the mold isolates were identified as Aspergillus flavus MA22d and A. oryzae MSri30a. There
were four formulations of synbiotic gummy candy supplemented with khao-mak, including those
without prebiotics (GLO1), with inulin (GL02), with fructo-oligosaccharides (GL03), and with modified
rice starch (GLO4). It was found that all four formulations of synbiotics mixed with khao-mak had
antioxidant activity even after being stored for two months. Additionally, after two months of storage,
the modified rice starch formulation showed probiotic Lactiplantibacillus plantarum BL60a survival
significantly higher than that of other formulations. Therefore, using probiotics and prebiotics as

gummy candy supplemented with khao-mak could be a promising probiotic food application.

Keywords: Probiotics; Yeast; Khao-mak; Modified rice starch
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Table 1 The composition of gummy candy with the addition of the prebiotic.

Compositions Treatments
GLO1 GLO2 GLO3 GLO4

Gelatin () 10 10 10 10
Water (ml) 20 20 20 20
Sucrose (g) 11 11 11 11
Glucose syrup (g) 24 24 24 24
Citric acid () 2 2 2 2
La. plantarum BL60a (1 x 10" CFU/ml) 2 2 2 2
Inulin (g) 0 2 0 0
FOS (g) 0 0 2 0
Modified rice starch (g) 0 0 0 2
Khao-mak (g) 30 30 30 30

2.9 n1sAnwRanssudtusyyadaszvaaead
Fululefind
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Aldrich, USA) fienudiudu 0.2 mM dsvinisazaney
Tuienuea (Merck, Germany) Soeay 95 Tudiuves
Fupeunsneaaeulddnegns Ysums 50 lulasans
Tdasluusagnauues 96-well microtiter plate
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(Nunc, Thermo Scientific, Denmark) LagLfiy
asavans DPPH Usinas 150 Tulasang luvauedi
blank 219 PBS U3unns 50 lalasans arntusaly
Tuiiaidunan 30 unit shluindrganduuasil 517
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2,5,7,8-tetramethylchroman-2-carboxylic acid;
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ﬁgmﬁﬂﬁ Antioxidant (%) = [(A control - A
sample) + A control] x 100
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Figure 1 Amylase and glucoamylase activities from yeast and mold isolated from look-pang-khao-

mak Results show the average values of three replicates + standard error. Different

lowercase letters indicate significant differences between treatments at p < 0.05.
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Figure 2 Survival of probiotic in synbiotic gummy candy supplemented with khoa-mak after exposed

in simulated gastric fluid and simulated intestinal fluid. The mean values with different

lowercase letters indicate significantly different (p < 0.05).

Table 2 Antioxidant activity of synbiotic gummy candy supplemented with khao-mak.

Storage time (day)

Treatments

0 30 60
GLO1 31.86+0.89"" 31.80+1.04%" 30.58+0.94%"
GL02 31.92+0.71* 31.81+0.19™ 30.84+1.01*"
GL03 32.32+0.58™ 32.14+0.59*" 31.54+1.62"
GLO4 32.24+0.99* 32.20+0.96™ 31.73+0.90™

* The mean values in the same row with different lowercase superscripts are significantly different (p < 0.05).

** The mean values in the same column with different uppercase superscripts are significantly different (p < 0.05).
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gaumniviosuu 2 e wuingasiduddmdaula

Juesdvseneu (GLOA) Tdelnslulefindsenyinas
nignsauegldedidny (p < 0.05) lnewuded
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7.08 log CFU/g sesassnfognsiismilulefind FOS
(GL03) (5.65 log CFU/g) wazgnsiinslulofind
duyau (GL02) (5.37 log CFU/g) FaflUSuaude
T,‘wsluiaaﬂéqaﬂiwqmﬁlﬂﬁwﬂﬂaﬁﬂé (GLO1)
(3.63 log CFU/g) ataditivdndey (Figure 3)
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Figure 3 Viable cell of probiotic in synbiotic gummy candy supplemented with khao-mak after 60

days of storage at room temperature. Means at the same sampling day with different

lowercase letters indicate significantly different (p < 0.05).
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