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Abstract

Jujube vinegar is produced using a method described in the ancient literature titled “Sangayorok”. In this vinegar
production method, alcohol and acetic acid fermentation occur at the same time. This study was conducted to reproduce
the traditional jujube vinegar and improve its quality. The manufacturing proess was divided into two stages of
fermentation. Jujube wine was prepared using the base liquor (Mit-sool), and jujube vinegar was prepared by seed
vinegar. Moreover, the optimum conditions were determined by analyzing the quality of the fermented jujube vinegar
at different temperatures (20, 30, and 35C) and initial pH conditions (pH 3, 4, and 5). We evaluated the pH, acidity,
organic acid content, and antioxidant activity of the fermented jujube vinegar, and its taste was analyzed using
an electronic tongue. On the 14"™ day of fermentation under pH 4 and at 20C, the pH level dropped to 3.4, and
the acidity was 10.4%. The total organic acid content was 6,568 mg /100 mL, of which acetic acid content was
as high as 83% (5,475 mg/100 mL). Umami and sourness of the vinegar increased as the fermentation progressed.
Analysis of antioxidant activity of the vinegar fermented at pH 4 and 20T revealed that the ABTS radical scavenging
activity of the jujube vinegar was 90.9%, and the total polyphenol content was 1,131.3 mg (GAE)/100 mL. These
findings can form a basis for selecting optimal fermentation conditions and developing manufacturing technologies
through modemized process improvements for commercialization of traditional jujube vinegar.
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Fig. 1. Reproducing the manufacturing process of ‘Jeonjashoncho’
in ancient literature.
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Fig. 2. (A) Changes in pH and acidity during the fermentation
period of ‘Jeonjashoncho’, (B) The organic acid content according
to fermentation period of ‘Jeonjashoncho’.

Values represent the mean=SD (n=3). Means with different letters above
a bar are significantly different at p<0.05.
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Fig. 4. Changes in acidity during the fermentation period of jujube vinegar.
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Fig. 5. The organic acid content according to fermentation period of jujube vinegar at initial pH (3, 4, 5) and temperature (20, 30, 35C).

Values represent the meantSD (n=3). Means with different letters above a bar are significantly different at p<0.05.
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Fig. 6. Taste profile patterns of jujube vinegar.

Fermentation period: %, 0; [, 6; 4, 14.

A, changes in organoleptic characteristics of jujube vinegar by electronic
tongue; B, changes of intensity scale in organoleptic characteristics of
jujube vinegar by electronic tongue.
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ABTS radical £7%50] oF 1.54]] &=9F0, o] Alx Az
A8 U7 B9 Ajojel Ao M2Et. 42 BY HS
L Y= skgo] 30%Yo = £33t ABTS radical &A%

Table 2. ABTS radical scavenging activities and total phenolics
content in the jujube vinegars

Ve ammsen B
AOY 90.588+0.778" 1,131.3£0.1°
A 60.441+0.964° 686.167+0.1°
B 93.382+0.147 936.011+0.1°

YAO, jujube vinegar; A&B, commercial jujube vinegar.
DValues represent the meantSD (n=3). Means with different letters are
significantly different at p<0.05.

Table 1. Commercial vinegar-manufacturing process and quality characteristics

Vinegar . Raw material Acidity Soluble solids
type Manufacturing process content (%) %) (°brix %)
AO" Raw material — Alcohol fermentation 100 10.270.08 8.30.0

— Acetic acid fermentation ) ) T
Raw material — Alcohol fermentation
A — Acetic acid fermentation — Aged until 4% acetic acid 83 3.7240.06 8.9:0.1
B Raw material — Acetic acid fermentation 30 1.14+0.04 42.7+0.0

— Pasteurization, Filtration — Blending — Aging

DAO, jujube vinegar; A&B, commercial jujube vinegar.
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o] 939z %9Rev, ol 2UY FAolA Hrke AuisS:
of, et 2 wlekl cof o Aow Hee

=

Aom, i Ataart S it 2421 BENI A,
C, E9t -2 413} viepla} slisil, S icolt 59 A1E
A Edvls dIET 2 HA ARAle] gt At AlA|
o8 AT AYKimT} Kim 1999a; Kim S 1999b). 1
Z i UojA ETjdle2 73t 23 AdHE EAstod
EE7] GA 2] vls) o4 848 A= vt
o] BESHH =R o]8Ado] FXI=]= 7370l Atk Alonso
5, 2004). 3 ETvs S22 23 HAMEEEA ol&0]
7} phenolic hydroxyl7]|=2 Tz 9 7]l At EXE3}
ARttt o]of Ak} et A 752 7RItk B
17} AtKFine, 2000). TebA G3EZ ol-gslo] 2d UR
£ Z3sI9d ti5Alxe] Eduls T £46190, 1
A= ot Zth(Table 2). & Hls T2 A% A9A
686.167 mg(GAE)/100 mL thH] AO 4]=°]A 1,131.333
mg(GAE)/100 mLE T &2 TS Hoh ddS I
SE2 o84S gIFR] Ao WEH tE 229 T &
gl T2 1.81 mg/mLo|w, 5 2Rl a7} X
uiet g 9UA 3.77 mgmLE X0 7 FUl5ke AoRE
B8k QTtHEom 5, 2016). WHi7F Yojubr] ok Abejo]

3 vy vl dS o, I3 Ua 9 XAMSE

AN Eejuls Pupo] Soltks Aow waEr.

o OF

= =
AT 22 MERE,0] 715E tiFE ol8et 4
29 AAERE AT & FE S-S FRlsiith Ad
o HAER 9] A= 1.67%, pH 3.050]H, 8 {714k
=0

acetic acid?} lactic acid¥o™, 4%9] AEZZA 7]=2
acetic acid 4% EZoHK= FEJch oo wel a%
(Saccharomyces ~cerevisiae YM22)2} ZAbd(Acetobacter
oryzifermentans(KACC19301))S HZsla] 2¢H4 ¥ta 114
o= Hhd FANAAS Sl HFAZRE AXslH. Ea
A 21 e fI8l 271 pHE 3, 4, 5= 24Esto 20,
30, 35CoA At & pH, F4t=, F74kS A5
pH 4, 20CA R 7|7to] Xdo] we} pHYF BF-Z 3
= 450, FAEE 104%E S71SIAT f7 14t o
9] A% | 0gato] vlsh oF 98l ST, acetic acid
9] A< 78.11 mg/100 mLoA 1422}o] 5475.61 mg/100
mLE 7510 acetic acid AJ/do] 7Y 9-=519itt. HA5

[e]

3} AJgA % 2%Z0] H]8] ABTS o)z A75(90.588%)3t
ZZ a9 39K(1,131.333 mg(GAE)/100 mL) H.5 =9k},
I3l 718 ARRER (TSAR)E Adshl, S+
o]- 83t 2utA EIFI o= FAL Ak, i a4
A dazx7dos 27| pH 4, 2008 XAk ©]
AFATE v O R SARIAY] Az AH)9] WA} A
SRl 7]odstarz} gt

A ot o
SH OB

A =

o] =22 FEUEY TUHTIS/NEAIA(PI013418)
o AYoz ojfojFon, 7] Ao HAEHY
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