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BACTERIA INOCULUM SCREENING FROM PALM WINE
TO IMPROVE THE FERMENTATION EFFICIENCY OF VINEGAR
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Abstract

Bacteria found in spontaneously fermented palm wine derived from fresh sugar
sap can undergo further fermentation to yield vinegar. Therefore, this research aims to
isolate the inoculums from palm wine to increase the efficiency of vinegar fermentation
to obtain more acid. A total of 20 isolates cultured on glucose yeast extract calcium
carbonate agar medium were isolated from palm wine fermented for 30 days. The
efficiency of the acid production was screened by the difference between the diameter
of the colony and the clear zone on the medium. The morphological and biochemical
properties were studied. It was found that the five isolates that had the widest clear
zones were Ssv.14, Ssv.13, Ssv.17, Ssv.8, and Ssv.20, respectively. All isolates showed
the similar basic characteristics of bacteria of the Acetobacter and Gluconobacter
bacteria. These isolates were investigated for the potential to be vinegar inoculum based
on the ability of acid production. The amount of acid was evaluated by titration of the
cultures grown in the glucose ethanol yeast extract broth with 5% ethanol under aerobic
conditions at room temperature for 30 days. It was found that the mixed inoculum of
five isolates showed the most acidity (15.3+0.46% w/v), which was higher than the
natural inoculum, palm wine (8.76+2.33% w/v), and distilled vinegar (5.00+0.54% w/v)
with statistically significant (p < 0.05), respectively. While the pure inoculum from each
isolate produced acid in the range 0.06+0.08% w/v - 0.13+0.04% w/v. The mixed inoculum
showed a pH value of 3, and the natural inoculum and the distilled vinegar gave a pH of 4.
The pure inoculums gave a pH of 8. Therefore, the use of a selectively mixed inoculum with
efficient acid production may be another approach that could enhance the production of

vinegar in the future.

Keywords: fermented vinegar, palm wine, acetic acid bacteria, vinegar inoculum
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carbonate agar (GYC agar) ﬁﬂﬂﬂuﬁqquﬁ 30°C 1Huan 1-2 Ju wdwihnisuenlalaiiienii
finsatensa Jslislaseulalail (FruUasan Thongluedee et al, 2019)
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Yoo UL GYC agar
thidauiqvnidauenls sndevdunsuuasgdnunzmsind U513 waensdnSesia
neldndesnanssad naaeulfiTen catalase war oxidase havnaasulsednsnin
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911 Thongluedee et al.,, 2019)
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(fmkUasa1n Chanthima et al.,, 2015)

J31UnInezd@n (g/100ml) = Cx V x MW x 100/1,000x10

g C = ANULLTUTBIENTALAENINTFIU NaOH (mol/dm3)
% = U510 (m) vesansazatennsgiu NaOH lnwse
MW = dmidnluianavednsnesdin (o)
Nan133dY

1. msuﬂmﬁmﬁqwé
Tinmsthiegruhmaaniindniduszesing 1w vvhnsdauenidouu
9115 GYC agar nunawnsofauendeldsiamn 20 leluian dnvazvedalafiviloudy
vnlelwian Ao #ungu veuiFeuiayy uaziiuuas wazaindadlonialuems GYC agar

Fanmdl 1 (Figure 1)

Figure 1 Colonies isolated from palm wine on GYC agar, incubated at 30°C for 2 days.

2. mseseulszAninmusadalunisadieaslauuems GYC agar
Tnnsirumslavesdeiayuuons GYC agar aunsouenlelmaniiadala
lond Nﬁlaﬁ 5 FUAULSN 910U 5 Loleian A Ssv.14, Ssv.13, Ssv.17, Ssv.8, kae Ssv.20 ANUasU
Fadefiuenlaita 20 lolmian aanseadrndaiiinmmuninadas 0.09+0.07-0.94+0.32 fadwns

Fan il 2 (Figure 2) wagm379fi 1 (Table 1)
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Figure 2 Clear zones produced by bacteria isolated from palm wine grown on GYC agar.

3. wamsAnwanuuzsdugineuaziuafidesdiu
MnmseaeuRmaLAnsds U IME Uity wuiilelean Ssv.,
Ssv.4, Ssv.8, Ssv.10, Ssv.13, Ssv.14, Ssv.17, Ssv.19 wag Ssv.20 \FHoRndunsuay gﬂi'wwiauégu
fnzoaiudug vieluames danmdl 3 (Figure 3) illethluneaouaniaifimedueiitosiu

Naved catalase inailuuan (+) way oxidase Tinaduau ()

Table 1 The difference between the diameter of the colony and the clear zone produced

by isolates from palm wine grown on GYC agar and incubated at 30°C for 2 days.

Isolate The difference between the diameter of the

colony and the clear zone (mm.)

Ssv. 1 0.50+0.40°
Ssv. 2 0.31+0.26°
Ssv. 3 0.09+0.07¢
Ssv. 4 0.26+0.08
Ssv. 5 0.46+0.11°
Ssv. 6 0.51+0.24°
Ssv. 7 0.49+0.10°
Ssv. 8 0.61+0.32
Ssv. 9 0.35+0.13°
Ssv. 10 0.25+0.02°
Ssv. 11 0.34+0.09°
Ssv. 12 0.23+0.10¢
Ssv. 13 0.83+0.372
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Table 1 The difference between the diameter of the colony and the clear zone produced

by isolates from palm wine grown on GYC agar and incubated at 30°C for 2 days.

(cont)
Isolate The difference between the diameter of the
colony and the clear zone (mm.)
Ssv. 14 0.94+0.322
Ssv. 15 0.16+0.12¢
Ssv. 16 0.50+0.20°
Ssv. 17 0.81+0.06%
Ssv. 18 0.25+0.08¢
Ssv. 19 0.13+0.05¢
Ssv. 20 0.64+0.07°

Remark Means + standard deviation followed different letters in the same column

denote significant differences at the 95% confidence level (p < 0.05)

o N el y o .
> \ & SR N SR | x ’ L X,
L o W, .‘;‘ _.-:fii YR
Cig Ssv.8 3 - Ssv.13 Ssv.14 a Ssv.17 B Ssv.20

Figure 3 Shape and gram strain characteristics of the isolates from palm wine.

4. NANISAALANIIIBIINAUEINITAIUNISHAANTA
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Uduaneynaun I mingn1uviesnatni Inlaseeas 5.00+0.54 ag 19l dudrdynieadian

= ' 1% 1

ANURsiuTagar 95 (p < 0.05) dmsuiugeusgranuiasnsnegluyisiesas 0.06:+0.08-

q

0.13+0.04 w/v wazlaunnaiuegeldudAgyneai Anaudedusosas 95 (p < 0.05)

dwsuan pH wudideraulyia pH winiu 3 Wiesssuyd wasiduaneynauiosas 5 v

A1 pH WU 4 eI UIaYIE pH Wi 8 Aam13797 2 (Table 2)
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Table 2 pH and the amount of acid produced by pure inoculum, mixed inoculum, and

natural inoculum (control) after 30 days of fermentation.

Samples The amount of acid (% w/v) pH
Ssv.08 0.13+0.04¢ 8+0
Ssv.13 0.08+0.08¢ 8+0
Ssv.14 0.13+0.04¢ 8+0
Ssv.17 0.08+0.08¢ 8+0
Ssv.20 0.06+0.08¢ 8+0

mixed inoculum 15.3+0.462 3+0
natural inoculum 8.76+2.33° 4+0
vinegar 5.00+0.54¢ 4+0

Remark Means + standard deviation followed different letters in the same column

denote significant differences at the 95% confidence level (p < 0.05).
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Acetobacter malorum, Acetobacter cerevisiae, Gluconobacter oxydans (Gomes et al,,
2018) Tumssuunviinvesdelusssuatdd awnsasuunmudnvasiamemdailvosdas
winganenug wazlagtuliounsiaaeulagldisniaiugaansluana lnsondensiSeuiiey
AU BuTe R UIUE LA RS We i P uanzlzas W B D1/D2 Ut 265 IDNA (Artnarong
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ﬂimauvﬁémﬂﬂwuﬁﬂﬁgﬂﬁmmue‘h FududodinsAs1EVNIUAT gas chromatography fiely
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d3UNan1339Y

MNMFITeansadaEenideanniniawnfiansaaiiensald siuaw 20 Telutan
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o w

Algaauin 30 Juwindu egdtddAgyneana (p < 0.05)

AnAnssuUszne
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