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1. Functional foods
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Table 1 Result of physicochemical analysis

Glucose (10%) Glucose (0%)
Yeast (0%) Yeast(2%) Yeast(4%) Yeast (0%)  Yeast (2%) Yeast (4%)
pH 3.1943.220.01%3.460.01%3.050.01°+3.000.02°+3.400.00°£0.01°

TitratableAcidity (%)

2.67+2.520.03%1.290.12°+3.080.034+3.510.07°£1.390.02%0.18¢

Brix (%) 13.5+11.970.21%46.170.06%£14.230.12°+8.530.21°+8.730.74%+0.15¢
Total Phenolic 5813.3+3582.773.38%:4990.050.33%+6403.362.90™+5373.365.06™°+5590.030.55"+36.06™
(Galic acid) (mg/L)
Antioxidant Activit
%) Y 42.40+33.870.06":34.030.10%+45.370.21°+38.300.10°+37.270.06°+0.06¢

Note: Values with the same letter within the row are not significantly different at p < 0.01.
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Fig 1 Effect of adding glucose and Saccharomyces
cerevisiaeinteractions on pH of jujube vinager
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Fig 2 (a) Effect of adding Saccharomyces cerevisiaeon acidity of jujube vinager, (b) Effect of adding glucose on
acidity of jujube vinager
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b s i ols s s Sel gl Sl
AR RPN TN I ST DUSIS N8

7000 - ]
—~ 6000 1 a
‘?g 5000 a
3 4000 -
g 3000 -
o
5 2000
2 1000 -

D .

0 2 4

Saccharomyces cerevisiae (%)

Fig 4 Effect of adding Saccharomyces cerevisiaeon
Total phenol of jujube vinager

JQP'BG clals ‘5\.&):.3.}'.0 ;‘ WSy -0-¢
Clad Olsee 2 S 5 4o logs S

eS| 5T
e o ble 6 s 5l Jol slaesls 3IUT =l
Cd Gl SIS 5 e saloble e
55 opl il ekl o ol Oli S e Jlus] sl

Calazils OlnS1 5T SUS 5 Jldie  (g)ls sme 36 aze
YOS 6L jles s o ki (0 b)) (P<0.01)

3. 4-vinylguiacol

140

MW&\A%A}‘ w)ﬁ—i—i
O15en 1 35 98 5 g pos ot g s S L

S olS 5
S 4 cilie glachle (o Sls amlis 5l ol bl b
S Ol chle s jesie e il b s ) azi
L edalie Wakiped Jb OS5 o solsime SOt
S OlS 5 Ol SIS ke LU s (P>0.01)
S S oo 5 (8 1s503) P>0.01) 02 ls sme 3
Tl 2 Gl LS5 Ul SIS 5 ese i Ll
5SS Ao o s e Ao T (sl sad e /)
LS b SIS Ao Ve sese Ao | W
e b owse b ols s ol Ol (P<0.01)
SLS 5 Olsae oo 2 5 350 wize YOAY/V = 8+ Y/Ymg/L
RS 5 SIS Aos Vv g et o £ ley Al
S ol SIS BB 5 esee do)n ¥ LS o ldde
chle 4wy St Ol SRIPI L S o5k
dosn b les 35050 48 [YY]L e SRl s LS
3575 Sk Olge et S5 Aoss Vb e
o et T e s L jese mes LIl
o 5wl glacdple W5 ol gl b
sbwl el S 5 pl 5l F &S sl e b OS5
eSSl F e o8 dpame 5 eab


http://dx.doi.org/10.52547/fsct.17.107.185
https://fsct.modares.ac.ir/article-7-32501-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-12 ]

[ DOI: 10.52547/fsct.17.107.185 ]

UL 5 ol b

Sl ol 5 B SlS S e S8 ae)s )
OLlS 55 g Sl DS 5 51 b 3 iy 52y SlS]
Sl Ul JeSoodes 058 2 Che 4 S des
ol San b SUS 5 s dsls 1 a1 STl
@t [YA] sl s sl st w3 s Lz
Caols 5 Ji oS5 g &S ol Ol (YY) L
o 03 03 3y ewites LU UL &S e SlunS| sl
Sy 5 LG oy o b LSS s
At 2@ Jsame 3l 5 plAel ope Sy
Sl e s Sl jese SBLE iy A ioes
ool b SlS S e s s eld Sle o

[7a] 55l ool 3 1) Slans| T

sdalie gyl gan DNl asie Lo y3 i 5 jetes Loy
e SIS Ao Ve i sl slales LS
G eS| 5T casls s SIS W66 glssles
doys bl slasles dudls (58St Ml 5 03y
SLls ez dos io 5T (Gl ladisad 4 S jae
Coolt Ol o fin Loy Gobaae M
e Ao s booled 4 by e aS 5 L0V Slals]
@ bae UYVAY) s eSS 5 S8 dojs Ve g
Loyl alis S 55 SIS 0 5 et doss ¥ L
Coolt G b5 sl BLIL by S ClS S o
Semy A chle 5 Ju olSsy Sls| sl

5 et o n b Chle Ul las @sed o &S [YV] il

50
40

a
, b b
30 -
20 -
10 -
0 -
0 2 4

Saccharomyces cerevisiae (%)

Antioxidant Activity (%)

(a)

50
£ 40
z
2 30
b
§ 20 N (10%Glucose (
% 10 # (0%Glucose (
< 0
0 2 4
Saccharomyces cerevisiae (%)

(b)

Fig 4 (a) Effect of adding Saccharomyces cerevisiaeon Antioxidant activity of jujube vinager, (b) Effect of
Saccharomyces cerevisiaeand glucose interactions onAntioxidant activity of jujube vinager

S o i et dopa by SIS N 00558 b G
o Hs 4 i oS ol ey Sl S M5 8l
WS e ple & ol andbesl & Jdons ol sl 2o
Srae Sl AU sl 5 e 2V Bl LB Gl
Cle S, Adg sy ol L el 1 b as e sl sl
o cpl Sl Ll 5 Ll il Gjlas g

B g deo S

,g-..a:" K] ﬁ.\ﬁ.’i -V

ERTS|S S I VAN G Y Cj}! st g dlis cpl OB

e pyme ey Bilo adige Gbl Ol cuelew

\4y

(S S 4o =\
e (Sl 5 SN e gl 0 03 g Jolge 5 (S
o5 ol § Jele B bl e i SRS 5 p g et
M s T3 ool (gl s Ol 4 5508 55 0L
@ k3 BAS 5 e s eshe A, LI Zely
M Sl gl st ddy Ll ey 5 S
e ldde bl s S e Sl al i
ke b oY w he mhu Sl 50w s el B
5 SISt BT ool Jib S 5w denl 1531 sl
G IS sy pl Slosdie S As Ol alS
5 dl (Sl Lo (Sl s SLL i

ol 52l e G058 slas (968 e M5 gxpH


http://dx.doi.org/10.52547/fsct.17.107.185
https://fsct.modares.ac.ir/article-7-32501-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-12 ]

[ DOI: 10.52547/fsct.17.107.185 ]

Y44 L) AV 092 AEAY% n)l.q.:r

DOI 10.29252/fsct.17.10.15

oM mlo 5 psle

human T-cell proliferation. BMC
Complement Altern Med, 10: 45-54.

[10] Pouyan, M. (2015). Comprehemsive
Introduction of Medicinal Plants of South
Khorasan. Isalmic Azad university of
Birjand. 582.

[11] Tripathi, M., Pandey, M.B.,Jha,
R.N.,Pandey, V.B.,Tripathi, P.N. and Singh,
J.P. 2011. Cyclopeptide alkaloids from
Zizyphus jujube. Fitoterapia. 72: 507-510.

[12] Kubota, T., Kato, H., Tanijiri, S and
Matsuda, H. (1988). Process for production
vinegar. US patent 4770881.

[13] Vithlani, V. A. and Patel, H. V. (2010).
Production of Functional Vinegar from
Indian Jujube(Zizyphusmauritiana)and its
Antioxidant Properties. Journal of Food
Technology, 8(3): 143-149.

[14] Jo, Y., Han, J. W., Min, D., Lee, Y. U,,
Choi, Y. J. and Lim, S. (2015). Optimization
of Acetic Acid Fermentation for Producing
Vinegar  from  Extract of  Jujube
(Zizyphusjujuba Mill.) Fruits. J. Food
Science Technology, 47(6): 711-718.

[15] AOAC, (1990). Official methods of
analysis, 15th ed. Washington, DC:
Association of Official Analytical Chemist,
930.35;.

[16] Singleton, V.L. and Rossi, J.A. 1965.
Colorimetry of total phenolics with
phosphomolybdic-phosphotungstic acid
reagents. American Journal of Enology and
Viticulture 16(3): 144-158.

[17] Williams, W. B., Cuvelier, M. E and
Berset, C. (1995). Use of free radical method
to evaluate antioxidant activity.
LebensmittelmWissenschsft Technology, 28:
25-30.

[18] Walker, G. M and Stewart, G. G. (2016).
Saccharomyces cerevisiae in the Production
of Fermented Beverages. Beverages.2(30): 1-
12.

[19] Ubeda, C., Callejon, R. M., Hidalgo, C.,
Torija, M. J., Mas, A., Troncoso, A. M., &
Morales, M. L. (2011). Determination of
major volatile compounds during the

production of fruit vinegars by static
headspace gas chromatography-mass
spectrometry method. Food Research
International, 44, 259-268.

[20] Arachchige, P., Perumpuli, B. N,
Watanabe, T and Toyama, H. (2014). Pellicle
of  thermotolerantAcetobacterpasteurianus
strains: Characterization of the

14y

(Gagame WS (s Ol E sl el
ler asn el OLes b 5 LR e
el S o3V Ul 5 Ll g3lepal 5 s AL

Aoled SIS 5 A b ol

@L:.a -A

[1]Budak, N. H., Doguc, D. K., Savas, C. M.,
Seydim, A. C., Tas, T. K., Ciris, M. I and
Guzel-Seydim, Z. B. (2011). Effects of apple
cider vinegars produced with different
techniques on blood lipids in high-
cholesterol-fed rats, Journal of Agricultural
and Food Chemistry, 59: 6638-6644.

[2] Pazuch, C. M., Siepmann, F. B., Canan, C
and Colla, E. (2015). Vinegar: functional
aspects. Cientifica, Jaboticabal, 43:4, 302-
308.

[3] Sugiyama, M. A.C., Tang, Y., Wakaki, Y.,
Koyama, w. (2003). Glycemic index of
single and mixed meal foods among common
Japanese foods with white rice as a
refrencefood. Eur. J. Clin. Nutr. 57 : 743-
752.

[4] Walker, G.M. (1988).Yeast Physiology &
Biotechnology; John Wiley & Sons:
Chichester, UK; New York, NY, USA..

[5] Solieri, L., Giudici, P. (2008). Yeasts
associated to traditional balsamic vinegar:
ecological and tech-nological features.
International Journal of Food Microbiology,
125:36-45.

[6] Sharifi, M., SaeediAsl, M. R., Haddad
khodaparast, M. H., Jahed, 1., Abedinia, A.
R., Saerdarian, A. (2014). Investigation of
the Stimulant Effect of date
Kabakab&Mordabsang Core Powder on the
Growth of Saccharomyces cerevisiae yeast in
Vinegar Production. Journal of Innovation in
science and food technology, 6 (4): 9-18.

[7] Raspor, P., and Goranovic, D. (2009).
Biotechnological application of acetic acid
bacteria in food Production. Fundamentals in
Biotechnology, 7: 178—198.

[8] Li, S., Li, P., Feng, F and Luo, L. X.
(2015). Microbial diversity and their roles in
the vinegar fermentation process. Applied
Microbiology and Biotechnology, 99(12):
4997-5024.

[9] Benammar, C. (2010). Zizyphus lotus L.
(Desf.) modulates antioxidant activity and


http://dx.doi.org/10.52547/fsct.17.107.185
https://fsct.modares.ac.ir/article-7-32501-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-12 ]

[ DOI: 10.52547/fsct.17.107.185 ]

UL 5 ol b

[25] Cheirsilp, B. 2008. Processing of banan-
based wine product using pectinase and -
amylase. Food Process Eng, 31: 78-90.

[26] Berry, D.R. (1984). Physiology and
microbiology of Scotch whisky production.
In Progress in Industrial Microbiology;
Bushell, M.E., Ed.; Elsevier: Amsterdam,
The Netherlands, Volume 19, pp. 199-243.

[27]0rdoudi, S. A., Mantzouridou, F.,
Daftsiou, E., Malo, C., Hatzidimitriou, E.,
Nenadis, N. &Tsimidou, M. Z. (2014).
Pomegranate juice functional constituents
after alcoholic and acetic acid fermentation.
Journal of Functional Foods, 8, 161-168.

[28] Gulcin 1., Oktay M., Kufrevioglu 1.0.,
and Aslan A. (2002).Determination of
antioxidant activity of Lichen
Cetriariaislandca(L) ~ Ach, Journal of
Ethnopharmacology, 79:325-329.

[29] Selli, S. (2017). Phenolic compounds in
pomegranate vinegares. Journal of Science
and Technology. 7(4): 162- 167.

14¢

polysaccharides and of the induction
patterns. J. Biosci. Bioeng,118: 134—138.

[21] Walker, G. M. (2014).Fermentation
(Industrial). Media for Industrial
Fermentations. In Encyclopedia of Food
Microbiology; Batt, C., Tortorello, M.L.,
Eds.; Elsevier Science Publishers: Boston,
MA, USA.

[22] Adebayo-Oyetoro, A. O., Adenubi, E.,
Ogundipe, O. O., Bankole, B. O and
Adeyeye, S. A. O. (2017). Production and
quality evaluation of vinegar from
mango.CogentFood and Agriculture, 3: 127-
138.

[23] Chen, G. L, Zheng, F. J, Sun, J, Li, Z. C,
Lin, B and Li, Y. R. (2015). Production and
characteristics of high quality vinegar from
sugarcane juice. Sugar Tech, 17(1): 89-93.
[24] Saeki, A., Theeragool, G., Matsushita, K.,
Toyama, H., Lotong, N and Adachi, O. 1997.
Development of thermotolerant acetic acid
bacteria useful for vinegar fermentation at
higher  temperatures. Bioscience and
Biotechnology and Biochemistry, 64: 138-

145.


http://dx.doi.org/10.52547/fsct.17.107.185
https://fsct.modares.ac.ir/article-7-32501-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-12 ]

[ DOI: 10.52547/fsct.17.107.185 ]

JEST No. 107, Vol. 17, February 2021 ABSTRACT

Evaluation of jujube vinegar production and the role of
Saccharomyces cerevisiae and glucose on its physicochemical and
antioxidant properties

Shahi, T. 1, Jafari, S. M. 2*, Mohammadi, M. 3, Pouyan, M. 4, Ebrahimi, M. 5,
Hoseini, S. °

1. PhD student of Food Science and Technology,Member of Optimizing the Production and Processing of
Medicinal Plants, Academic Center for Education, Culture and Research, Southern Khorasan Province, Birjand,
Iran
2. PhD, Prof, Food Material and Process Design Engineering, Gorgan, Iran.

3. PhD of Food Science and Technology, Research Institute of Food Science and Technology,Mashhad, Iran.
4. Head of Medicinal Plants Research Complex, Academic Center for Education, Culture and Research,
Southern Khorasan Province, Birjand, Iran.

5. Assistant Professor of Research Group for Optimizing the Production and Processing of Medicinal Plants,
Academic Center for Education, Culture and Research, Southern Khorasan Province, Birjand, Iran.

6. Member of Optimizing the Production and Processing of Medicinal Plants, Academic Center for Education,
Culture and Research, Southern Khorasan Province, Birjand, Iran.

(Received: 2019/05/01 Accepted: 2019/12/08)

Natural vinegar is produced from two stages of alcoholic fermentation by yeasts and acid
fermentation by acetic acid bacteria. The most important effective factors in vinegar production
process are availability of nutrients and yeast content for faster and higher rate of fermentation
processes. This study was carried out to evaluate the effect of yeast level (0. 2 and 4%) and glucose
concentration (0 and 10%) on parameters including acidity, pH, brix, phenolic compounds and
antioxidant properties of jujube vinegar. For this purpose, washed jujubes were exposed to different
concentrations of glucose and yeast. Then the samples were kept for 45 days at 45 © C to produce
vinegar. Our results showed that there was a direct correlation between the increase of yeast and
glucose content with acidity, brix, phenolic compounds, antioxidant properties and pH reduction; the
amount of yeast was more effective than glucose. Also, we found that pH and acidity were between
3.00-3.46 and 1.39-3.51, respectively. A good correlation was observed between total phenolic
content and antioxidant activity. The minimum and maximum phenolic compounds and antioxidant
properties were 3582.8 mg / L and 33.87%, 6403.3 mg / L and 45.37%, respectively which was
obtained with 2% yeast and 0% glucose, and 4% yeast and 10% glucose. Obtained results indicated
that yeast increases the antioxidant property and reduces vinegar production time to 35 days in 4%
yeast than 2% and 0%, which is an important economic factor in the production of vinegar.
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