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Table 1 Comparison of means, pH, Titratable Acidity and Brix in industrisl and traditional vinagers

samples
Brix (%) Titratable Acidity (%) pH Treatments
14.47+ 0.06* 3.02+0.02° 3.27+0.05° Jujube vinegar
5.03v 0.06° 2.27+0.03° 3.19+0.03° Grape vinegar
5.07+0.06° 462+0.11° 2.19+0.04° Apple vinegar
493+ 0.03° 531+ 0.03" 2.97+0.04° Industrial apple vinegar

*Means with the same letter are not significantly different from each other (P>0.05)
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Fig 1 Comparison of phenolic compounds of
different vinegar samples
"Means with the same letter are not significantly
different from each other (P>0.05)
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"Means with the same letter are not significantly
different from each other (P>0.05).
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Table 2 Comparison of color indexes (L, a, b ) in vinegar samples

L value a value b value Vinegar
7430+ 0.64° 27.2+0.29° 49.60+ 0.85° Jujube
52.78+0.63° 17.94+ 03" 34,03+ 0.73° Grape
3026+ 0.43° 1.29+0.16° 33.80+ 0.84° apple
26.11+0.77¢ -520+0.16% 3221+ 0.57° Industrial apple vinegar

"Means with the same letter are not significantly different from each other (P>0.05)
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Table 3 Comparison of the taste, color, odor and overal acceptance of different vinegar

Overal acceptance Aroma Color Tast Vinager
4.50+0.17° 4.20+0.13° 4.70+0.15% 4.40+0.16° Jujube
2.00+£0.21°¢ 1.60+0.22¢ 1.40+£0.16° 2.60+0.31°¢ Grape
3.50+0.17° 3.70+0.15" 3.70+0.15° 3.30+0.15° apple
2.30+0.21°¢ 2.6740.17° 3.30+=0.15b 1.70+0.15°¢ Industrial apple vinegar

*Means with the same letter are not significantly different from each other (P>0.05)

VA



Ve el VA o)jb‘\\w o)Lm.:J

Ol 2lde mboo 5 ol alna

Ot Wi el b g o3 (VE/EY) Jyloes dals 314
A L S sl oS S g 3 das e 0L ()l pme
V) Jle s o ados b A3l (ls_ine OOt
ol plril 4 s & 500 55 S5 2 O 5 52l pbsl b
3 S8 ol il 5l ol a8 3 1) J e el 5l g0 O e
DS VA WY E G e S 6L 4l i Lol &S
JB land s 51 AU mie Jgeee el slge s ges
e alsl 53y (JSI e al e 3 L jess Loy e
chle 6 55 (FA8) o, Kas 5 als [10] Wil e S
Pl 2 b S s anse bl e
@l Glae sls 13 ) 3550 Dle & pland S0 5
P IR SIS IR S L NS AR PE SR
Cle gbasl fiy Cups 5l ous sel S
LSS e go o Shdan S eliad 5 s e
Calies glad 8L s s dol b b 3 iman 35 o0
DA esliial 3550 pesee bw i el 5l S 88 050 e WS
il Bl e el 5 elile U lg Jgamee 53 5 5,8 o
DVILsdon 2l 4 53 sl Aol 3l

IS 5 s it

Rl s bk Sl e gl sy s 4 anb oS
oz Sl sl pole bl s Jld ey SLS S
P SO PE T R WO N VR KWK I+ P SPR W
SLS 5 M SlS 5 ke 1 i ede 5 0 2
P o3 sl pls slse Sl a8 s aaS o 55 e b
Bl sy s LSl s e Mgl
Gl bl Gl b oS s 5 Sl
5 LSSl i e DAL aib e Slast ol
A3 gr sl el st sl cosls s 4 bs L L
S e 3 B LS5 it 0L ) S ol
SlS 5 oM (p il 5 Sesles gy Jms S 5l Rl
Aib o Ole S, 4 bye (002YV mE/100g) s
Ol e 5 adsl abe g B0 Cow Qb olS S e
53 M OS5 e 5, cpl S Sl e oS e IS
LS5 asms poedle AL e oslite il sladS

\v4

Gow —¢

sl V¢

53 Sl Olpe s Ol 4 andenl (6 ,Se5ll
St gl apdonl Ol o gl il o 4 e (ladi 5o
agdesl e op il (G5l s 4SS s QL S e
S e S o4 S sl b aS sl 1, (oY)
SMis S g Ol 45w ol OlE (gl pae e
st 55l a8 e L aS sls ol s g a1y (VYY) an i
P H | PP S WV BCI-{ K R W Tl 53 ol DL
e Al dgb s b s ek Lug ladd s
Ky oS Slss 4 fas bobaay S sle 5 S8
@ bt s oo O3St spam o IS e 5 Lsd e
A5 e 55 e Aol SRl el 4 s Szl
andesl Gl Gl (6 ess A e s JBU1 i e
Sy S5l 5185 smi (6 kol SladS ju 4S5k L e
33 Ol cpmen [VE] Ll andl (6 min e A e
My e 4 Sl meas  edle andinl Ol
Al 5 LU, Al dSle ab e s s T sl
V0T Lls o o slagyl 5 o 53 (5 fsn 2 &S Ssms
pH -v-¢

Wdas e L Y s s aS e calis glaw g3 pH ol
S 3,05 1, (VA PH s o eS8 (ool o 45 5 & 50
0l 53 Sols s D S S 5 Sl S s L
Olgee Y2V +) BL s s andlae b culesls 0L Ao s
SalS s Sl S w31 i (FNE) Ole oS, pH
e a3 b s I sl 20 s« Wl e pH
T UL g - L SN RPN
M (Sl o a3 0358 s IS (5 g Ol
2@ Jsame ol PH 5 os s T sl (5 2o
DUl e 2als ziy oS

Jglows dal> 3l g0 —¥-£

4S o i (Slak g Jslows ol 3l S0le lie i

Sl iy shls Olie 8 cas e 0L ) Jads Gullas



e otleSIAS 5 bt 55 58 sla S5 anlis

OLen 5 als o b

(oo §38) adsl lge Wit . uls 55 LaaS e Sl T
L 5 iy o3l 2550 asie g5 5 ass AT 8 Ll
e gl S St wl el Ol g
il e e OLS 5 sy e 4 &S w las] sl
3 Kb SlSS eamen 5 bdssulsd 5 basss,)ls
s S g1l s ol YT s E 5 C bl s
LS e o eslital 5y5e el wsls isy el Ol
g5 ok Slast sl el (YA ledsl 5 UL
Sl Gl @l G s S (5 Seill e S
BB s Sl @a M S SIS
GNS TNNIY S TNYI0 0NN ALY L 5 & s 5 o g
St w5l caslt @yl esle b ols 5 gl Lo
I YN dle s B s G5 A Ak e il Bl 5 oS e
O SleeS1 5T Sl g s 5 Ol 5l s sl p aS o
Il a8 sls LI oyl S Bl LI F s 350
seag ol O 5l i (VVEQ) e & w Slas] i
ST 5T ol 5 oSt sl Sls 5 sy Jlds s
DNV b o Xiws gorl 3 J pmes G Olgie @

P Ky -8

Ll e Cd e 53 ege (58 S3L 5 pab oen 4 K
e olse Gl Loy o bele op ege s sl 5 S e
i ¥ odade il (YVE) Al e ediS G ae by
i L ole S w by byadl ) cleailse
SLS 5 Ul WU ol S0 Ky 3y b LS 5 Ol
)-\o_uicw_p@u il 48 Wb o OF iansl a5 5 b
DV A2l o Gaios oyl

O b o5 ol e gon 51 45 a5 53 ol 5 s
el s pbed gl mSly Gk 5l T glaad iy
SIS Golst 53 e SR S L e S o S
sl a8 o Jld 5 s g Szl sl 4 ST.00515 0 500 oS 5o
g 53 Sy ge I gladend Glane slye olien Ol sy Js
ﬁéﬂ%sOA;Cﬁbp}gdlméme@juJ@\
Gk ol S S (bl GlaynS s Lol (g

YA

el 5 OAS (Slosgd STy oS o 5 Anl b s b
LS5 olde 5 oS sy pedd Sl il OLS sl
Sk (3 SLS 5 sl S an 301 S0 S
DM 53 pH 2alS b s aibin e Jb LS 551 28
5o e opl 03 VAT 55 o a3 DS 55 e
i PH MG (08 5 K55 0l i b Clis oS
W G ls b a5 clesls OLES 1y 8 OS5 Ol
Sls il

LS5 Al Olps YoV Jle s BL s s G G
S e 45 o 5| iaS e i s Sl S s
(YA O 5 58 (01 Casled 30 s 0 g @
0553 SS ofsy Slals 5l ol & 6 SLS 5 Ol
son 2o 2l Sl o ol glass e L
Jol Jb LS 5 Ol aS dodwy Dl 4 5 Lsls 1 3
Rl Sl i M mg/1008) 055 55 25, Slnlss
oS 3ls LS (gyls sme S| Lot sad plu L oS 634 LaaS o
Cluls s IS e OlS S sk aslie s Jds 4
o (YA leil 5 BLSL s S 518 05
S A L Ul mn 4SS 5 OLS 5 Sl A
Ll ol e 8 a8 SIS s BB o oS
S L3S Ol min e 03 RS DS sk e s
IAT 5 s s G g6l b Godod ol 3l ol gl

ol Sl S goden oz 51 Jb OS5 e s
SIS 5 o 8 e 53 LT it 5t S5 oS sk
318 Sl 45310 los 3 (IS Jl 5l 3 ke
o S 53 50 s i o (T) Casledd 518
03 558 Sl S S adll sy eS8 L
Cslodd B35 0 S Ve a3 S e MYA s S
mi

DPPH _jli.s! 51 culad —0-¢

slee sl JaS 5 OS] J S S LOILS] 3
O Y IS s YY) S e L3 eslinl 355 ol
Ol 1y Slast sl cdles Ol ot Olis o o das

Ca-:.usﬁ E] g;L_é C)L.;SJS Q\J:.A O W 415.") B Cewlosls



Ve el VA o)jb‘\\w o)Lm.:J

Ol 2lde mboo 5 ol alna

Cehlcload E1S ols o S 4 g ab
S g o Sl S (oS o 4S5 55 IS S
Cslods SO YAV 5 YAV AV LSS gl S
il o3 e b el SV sl G ) S Gillas
S Sl SV sl BB glad sad 5 ol ok ol o

LYA] Klosls OLAS oS G jme oy 53

Z .

S S e —0
L;Lh.,\.:.w\ Lsﬁl" Lk_i::.«-ﬂ\ _L:..,a\ L;Lp\ ;,..;SJS 2 a)Mﬁ ASJw
bl Eol & Wil o sl 5 oo yS szl JT Ciless
Sy glil o SadSBl 5 plend s s S
ol oo 3l as ol WLl o laaS L e s
sl Ol Sl g ol Wy S a0l aJl
AV G ol Sl ekl @ bl sl
e S 5 ole S GlaSt sl cdle
5 oS o S edalie Gl e &S e 3 SlasS] ol
Al s S s b s R OLS S et
Shtel S 5 S e i e S SR 5 S5
O s s Ol ol o 4SS,y Ol S w4 by s
Glods 2ol bl 5 eas ¢ YL slal sl el 55 58
J\jﬂ)bd\a.}ﬁjéubﬁ)gu6ﬁtﬁ.“h&6%
CJL.:SJJ Y ‘UI_}J‘\ 45\.{\444;-).?[4 "\"Sd" slow d.:\_LG
T s ol 5 e Sl cde 4 luST s b
ek &Sl (1l a4 s b les 3l (6,0 5 Obes
Sy eSS LS 5 s Jsams G Olge 4 Ll g5 0
ol ol @ s Lo Ol oS e 5,8 3 sl
QLAJDQ@L;\@}U aK.lb_- _L"\)Jd» Ole g 3,5 4 ame

Al a1y aaS

wgi,g... -

)boﬁ\ﬁ\gt&qsﬂgjjg@écjbj\é»dww\

e ol = JAKJZA\: slem ool 0lalS Sligss e

AN

)\)3 “or 2,80 ASJ..» b)‘_\.'al:.m\.&ﬁ;-d\ﬂ d“}cf’b—))]
.[Yo]bﬁf&

> bl -V-t

5 Lyl b (S5 Sl i Ol S ¥ Jsds Gillas
Ol LaeS e ol b g ol bt o L IS 50y
Ly ool Shel umeS ol DL Ao 55 0wl 53 (61 ne
by gyl b (S Skl (eSSl e 4 e
Gl s w5l sl oy GlaS 35 580N S e
oslizal b e gsline a8 b Shs 5 slewd LSS
e Al kil ez £8 65 il il esle
S 4 4 paxie qab 5 one LS w A5 el il 54
S 35 4y 53 3z g 5l ol S Sl 33 5
OS5 ple g8 0 4 53 558 Slagl s eab sl sl
Lads T cla ol dladesl s JSU1 Bikas LaaS s 53 59 50 55
23 ot M e Sl Jel DS Sl 5 O sS
o weds Al Ll sl S 58 Sls past sl
LS5 e g8 ol ol S G0 oS g Sl st
ARV Y- d_li&«;il:suc_t«o): e, sl csl

S sl ol g el lge U Co 50 S e L)l
5 e Anl 3 g (Db s eslital sy Cpx g e
OLKen 5l Slagss mb Al s aglosle s ooyl
Ol (K O 8 13 LS 5 Ry oy 2 (T
Col S Wp g S O adsl s ool b
SNS DS S 555 e 2l S e 1 DS S el
o331 13 DS 5 5l i JMs Shls p slse Sl el A 5
2 ekt A4S pames il e los)] Ll
o A5 4 ey o (58S Lol (s (sladd b
IV clazils oo s b s

b Jals Sl 58 Sleo s (YY) 0L 5
S S Oly S a3 IS Bk s Les)T (S
Sl &S e s 13 e 2558 (SOl s S e 5 (Sl
Sl @ Cas (VA o305 (4/Y) Ky slael oz b
55 (V) Ls,T 5 (4/Y) b Sll op i sl 0L Laas

05,5 WAl s &l & s (bl o &S a4 bs e



OLen 5 als o b

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

[10] Singleton VL, Rossi JA. 1965. Colorimetry
of total phenolics with phosphomolybdic-
phosphotungstic acid reagents. Am J Enol
Vitic, 16: 144-158.

[11]Williams W B, Cuvelier M E, Berset C.
1995. Use of free radical method to evaluate
antioxidant activity. LWT, 28: 25-30.

[12]Yama K L, Spyridon E, Apadakisb O. 2004.
A simple digital imaging method for
measuring and analyzing Color of food
surfaces. J. Food Eng, 61:137-142.

[13] Saithong P, Nitipan S, Permpool J. 2019.
Optimization of Vinegar Production from Nipa
(Nypa fruticans Wurmb.) Sap Using Surface
Culture Fermentation Process. Appl. Food
Biotechnol, 6: 193-200.

[14] Solieri L, Giudici P. 2008. Yeasts
associated to traditional balsamic vinegar:
ecological and tech-nological features. Int. J.
Food Microbiol, 125: 36-4515.

[15] Adebayo-Oyetoro A O, Adenubi E,
Ogundipe O O, Bankole B O, Adeyeye S A O.
2017. Production and quality evaluation of
vinegar from mango. Cogent Food Agric, 3:
127-138.

[16] Vithlani V A, Patel H V. 2010. Production
of Functional Vinegar from Indian Jujube
(Zizyphus mauritiana) and its Antioxidant
Properties. J. Food Technol, 8: 143-149.

[17] Shahi T, Jafari S M, Mohammadi M,
Pouyan M, Ebrahimi M, Hoseini S. 2020.
Evaluation of jujube vinegar production and
the role of Saccharomyces cerevisiae and
glucose on its physicochemical and antioxidant
properties. Food Sci. Technol, 17: 107-117.[In
Persian].

[18] QiulJ, RenC, Fan J, Li Z. 2010.
Antioxidant activities of aged oat vinegar in
vitro and in mouse serum and liver. Food Sci.
Technol, 90: 1951-1958.

[19] Davies C V, Gerard L M, Ferreyra M M,
Schvab M C, Solda C A. 2017. Bioactive
compounds and antioxidant activity analysis
during orange vinegar production. Food Sci.
Technol, 37: 449-455.

[20] Llabé Pino M A. 2008 .Tratamientos post
fermentativos del vinagre: conservacion en
botella, envejecimiento aceleradoy eliminacion

VAY

Sl 3l s Slayd8 ol e O s g alesy oy Al
Ohsls Sy oy S8 e pae Bl sage 585 5B
(Blo edige GBI Sl 3l 5 2 b azsg onl s w
sler haghy Sosbe 5 e aRsler ool
22 e S e B Al

._L'a)\:d» fW\ C)la (J'll é\ﬂl

@\.:.o -V

[1] Ory I, Romero LE, Cantero D. 2002.
Optimum starting up protocol of a pilot plant
scale acetifier for vinegar production. J. Food
Eng, 52: 31-37.

[2] Solieri L, Giudici P. Vinegars of the World.
2009. Milan. Springer-Verlag. 17-39.

[3] Garcia-Parilla MC, Gonzalez GA, Heredia
FJ, Troncoso AM. 1997. Differentiation of
wine  vinegars based on  phenolic
composition. ] Agric Food Chem, 45: 3487—
92.

[4] Kim DY, Kim ST, Kim H, Lee IS, Lee S.
2013. Monitoring of Mixed Culture of
Saccharomyces cerevisiae and Acetobacter
aceti Using Gravitation Field-flow
Fractionation and Gas Chromatography. Bull.
Korean Chem. Soc, 34: 3877-3881.

[5] Nishino H, Murakoshi M, Mou XY, Wada S,
Masuda M, Ohsaka Y, al et. 2005. Cancer
prevention by phytochemicals. Oncology, 69:
38-40.

[6] Shimizu N and Shima A. 2001. The medaka
rs-3 locus required for scale development
encode sectodysplasin-A receptor. Current
Biology, 11: 1202-1206.

[7] Ozturk I, Caliskan O, Tornuk F, Ozcan N,
Yalcin H, Baslar M, Sagdic O. 2015.
Antioxidant, antimicrobial, mineral, volatile,
physicochemical and microbiological
characteristics of traditional home-made
Turkish vinegars. LWT - Food Sci. Technol,
63: 144-151.

[8] Sakanaka S, Ishihara Y. 2008. Comparison
of antioxidant properties of persimmon vinegar
and some other commercial vinegars in
radical-scavenging assays and on lipid
oxidation in tuna homogenates. Food Chem,
107: 739-744.



Ve el VA o)jb‘\\w oJLm.:J

techniques for food quality evaluation. Trends
Food Sci. Technol, 15: 230-249

[25] Tesfaye W, Morales, M L, Garcia-Parrilla
M C, Troncoso A M. 2002. Wine vinegar:
technology,  authenticity = and  quality
evaluation. Trends Food Sci Technol, 13:
12-21.

[26] Ho C W , Lazim A M, Fazry S, Zaki U K
,Lim S J. 2016. Varieties, production,
composition and health benefits of vinegars: A
review. Food Chem, 15: 1621-1630.

[27] Ubeda C, Callejon R M, Troncoso A M,
Moreno-Rojas J M, Pefia F, Morales M L. A .
2016. comparative study on aromatic profiles
of strawberry vinegars obtained using different
conditions in the production process. Food
Chem, 192: 1051-1059.

[28] Lee S, Lee J L, Park G G, Jang J K, Park Y
S. 2017. Semi-Continuous Fermentation of
Onion Vinegar and Its Functional Properties.
Molecules, 22: 1313-1329.

YAY

del plomo: Universidad Rovira i1 Virgili,
Tarragona, PhD; Facultad de Enologia
Departamento de Bioquimica y Biotecnologia.

[21] Natera R, Castro R, Valme-Garcia-Moreno
M D, Hernandez M J, Garcia-Barroso C. 2003.
Chemometric studies of vinegars from
different raw materials and processes of
production. J. Agric. Food Chem, 51:3345—
335.

[22] Finley J W, Kong A N, Hintze K J, Jeffery
EH, JiLL, Lei X G. 2011. Antioxidants in
foods: state of the science important to the
food industry. J. Agric. Food Chem, 59: 6837—
6846.

[23] Charoenkiatkul S, Thiyajai P, Judprasong
K. 2016. Nutrients and bioactive compounds in
popular and indigenous durian (Durio
zibethinus murr.). Food Chem, 193: 181-186.

[24] Du C J, Sun D. 2004. Recent developments
in the applications of image processing



JEFST No. 121, Vol. 18, March 2022

ABSTRACT

Iranian Journal of Food Science and Technology

Homepage:www.fsct.modares.ir

Scientific Research

Comparison of physicochemical and antioxidant activities of
traditional jujube, apple and grape vinegar with industrial apple

cider vinegar

Shahi, T. ", Jafari, S. M. %, Pouyan, M. 3 Ebrahimi, M. ¢, Hoseini, S. >, Ragh Ara, H. 6

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. Head of Medicinal Plants Research Complex, Academic Center for Education, Culture and Research, Southern

Khorasan Province, Birjand, Iran.

4. 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.
5. Member of 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.

ARTICIE INFO

ABSTRACT

Article History:

Received 2021/06/ 15
Accepted 2021/10/ 06

Keywords:

Antioxidant properties,
Fermentation,

Phenolic compounds,
Vinegar.

10.52547/fsct.18.121.14
DOR: 20.1001.1.20088787.1400.18.121.14.8

*Corresponding Author E-Mail:
t shahi2009@yahoo.com

vinegar is a functional and widely used seasoning around the world that is made
from various raw materials. Since there are many reports confirming the
antioxidant power of vinegar and its use as a fat burner and weight-loss
ingredient, so it is necessary to study the composition and characteristics of
different types of vinegars. Jujube vinegar was prepared using different treatments
and the best product was selected. Traditional grape and apple vinegars and
industrial apple vinegar were also purchased from the local market. physical and
chemical tests including acidity, pH, calorimetric, antioxidant capacity, phenolic
compounds, sensory and color evaluation were performed on vinegar samples.
Based on the results, the minimum and maximum values for pH, acidity, and Brix
tests were 2.91 to 3.27, 3.20 to 5.31, and 4.93 to 14.47, respectively. The highest
amount of phenolic compounds (5042.67) and antioxidant activity (32.88%) was
observed in jujube vinegar. The lowest color components of L, a, and b were
26.11, -5.20, and 32.21 in industrial apple vinegar, respectively. The highest and
lowest scores of Average Comparison for taste, color, odor, and general
acceptance were observed in jujube vinegar and commercial apple vinegar. The
type of raw material and the conditions of the fermentation process have the
greatest impact on the quality of the final vinegar the correlation between the
color of the traditional vinegar samples and antioxidant properties indicates the
presence of more phenolic compounds, which in the case of commercial apple
vinegar indicates the presence of caramel in vinegar.
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