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Abstract In our study, we evaluated possibility of distillation process introduction for Korean Rubus
coreanus balsamic vinegar production development, has a less complicated and more rapid process
leading to higher production volumes and cost savings. In order to investigate the applicability of
concentrated vinegar fraction (CVF) and distilled vinegar fraction (DVF) obtained from the distillation
process as balsamic and distillation vinegar, acidity, pH, and specific gravity (S.G.) were measured for
the vinegar fraction obtained from the distillation process. The acidity of final CVF (60% of initial
volume) obtained 4 types of vinegar (acidity; 4.42, 4.84, 5.61, and 6.35) were increased mean 38.1%,
compared to initial acidities. Especially, acidity and pH of the final CVF was similar to balsamic
vinegar. In addition, acidity of DVF also increased and it of the final fraction was 4.41%, 4.95%, 5.88%,
and 6.72%, respectively. And it was suggested that the final DVF could be used as distilled vinegar. In
this study, it was confirmed that vinegar can be effectively concentrated through the distillation
process, and distilled vinegar can be produced at the same time. However, it is thought that the
introduction of the distillation process can be decided only after additional biochemical characteristics
such as organic acid content and antioxidant activity measurement for each vinegar fraction are
analyzed.
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1. M2

EBZRubus coreanus Miquel= $=231 & 11
g U=t S ERAYCNA  Acke AR
(Rosaceae)oll &ot= tha Al U €4 #Folct o
WollMe AF2AE g 9 o2 AH 5EA g
£ AXAA toFgt B o g ol giitt. EEAF Fufe]
= ST, T A, Aol ohdRt {714, HIE
9l C, ZE, 59 YYET catechin, gallic acid,
quercetin, tannin 59 |-8&A4&0] F55HA T-7-H o]
UTH1-3]. ol=fet f-8Ad&E=0l 71906t BEA gHf
£ ot A8E715S vehdoh A9MEB and T
lymphocyte)9] cytokine HH|ZF Z7F 2L thAA|Z9]
TNF-¢ AT ZVIE E3] WdEge V7]
nitric oxide A YA @ superoxide dismutases X

B sl A B2 F5AA BusiLie 3

AlZIch ESE testosterone SE2E BEHIE E£ZA|7]|aL
Ztdutolgi Al FA1S A5, E]"/l\‘; SR as

9 AgRensel 48 Adplel ABZAAE
ERic}. olelet B4 el J14 ABoR st

7] 9ol A2 @2 A7 ol RoAIL YL aF St

EEAE o838 FRAZ BAtolrH4l
Acetic acid& Z3ol= —1—9-0"01 FRAZE= TRt

A RS Y= B4 g EE

ES U]_Q]- o(;:_ ﬁPQ
e IEANES nERIth Azl %401] A7HEE 7

iz A S, vieHl=, AL AY, 9 5
¥ 5 B2 7FAEA *FQQDP E W2 4HepH=
ulAgEe] S AP diEel AE BET A
3 A Azl AREVE . At Az €9,
E2HE 2 AATE AaAA 9 2 AT
ol E3Hzo|1 v2EdQl ZAte] ZHIE YA
wafste] m= sfie] ko] He ACR HiHA 9l

oSl oI5 201 /1) 42 S e g

2 40% A% 276 99T A2 ARL B2 T
sEn nFslEw I

YAz GAE D ARTH gt 1 F
5 ot AAAA o R Wol AJAkeE] 1
A A Z(balsamic  vinegar),

vinegar), 2|14 Z(champagne vinegar), AF4]%

%571 o)

1}:. A]zoﬂ.‘:

A4 Z2(cane

(cider vinegar), ZFRA4]Z(coconut vinegar), %
A %(distilled vinegar), ®oF4]Z(malt vinegar), 92
24 Z(rice wine vinegar), Al&]4]Z(sherry vinegar),
A0]31 4] Z(spirit vinegar), B4 Z(white vinegar), 2+

Ql = XA Z(wine vinegar or grape vinegar) &
o] AtHsl. °lE F R7I4to] v TRE] Y B
3 sty W 555 F)9 s 7 Sl
AEA 2= JEAQ IF FRAZRE ABREA A
A7sAE0E FES Hky Qict A5 Q] WA Al X
(TBV, traditional balsamic vinegar)= °]€&|o} Rt
W X2 ofdEo} mRZoflA itEls AxE @ito]
3% 2= AFHE B4 37771 oE UEEo] o
H A "ot A Ilg Axolth. 42 AZ2E 1
~2d HH0 8 Y o Z2 UREOR £7HA Y
£ o] IFFolA UFEEo| T wAE wuich 4%
Foj7} oF 20~30%% EolETt. HHel AN 9
Lao} A7 RS o83t £A4RYE B9 &
AHor Az7}t sHEET oY 3, f7I4 EYde
A REY st S7HE A, JE, 9k, B, 4
7} F7F 9 SEEAES AR pHZE RolA|A "ot
[6,71.

AN A 2= 1980EH Pl F=to] EAH0R
GHA 7] AAFZoE E6tar wid oF 119 §2
9] AR FAdskaL Stk 20179 AR Hiof| SJstd
Y F=AEFA R F o]FEoH69.1%) AFC] 7P &
grom I o2 ul=(18.5%) AlEo] W2 AoZ 1}
ettt ol EololA YR HEA R A4
= AARYA Bt oflzt dut 7oA AREE

HIXEE 28 820 ARESHHA] AH|AI o] A= QT

H= o 2 RE $£UE Qs YAMA 2= ojgElot A
Eoll vl ©&717} Rot _/;cgako] A F7kskaL Sithsl.
e AEAQ A Az AES B4tslr] 93 F
& &4471710] 129 01%—3 AlZE ABjFo|1 =5 J
oFolct. oo sl APAteE v Hof AmH|R7HA o]
=A B Qlth mEb 1719 AN AR Al
ARG S0 glojA ol SEsH7] sl A&
HAM A 2 (industrial £ aceto  balsamico of
Modena)7} 7HE=] 3t} A9H E= 7144 A v
A o= AYEQ I 2= 4717 2 957 A

= RN

Z3poie} e AR dskeo)

ﬂ-l

r("ﬁ

r°1‘ lo i

2 ATol4E Ha 124 o] £471ke B9 4]
28 AAHOE BHAYIE AFAHA TAYYE A2
T T, W ol Az FEAA A
25 BASHE o] 7R5aA Lougpek Az 34
Bol 24t0] BeAe 2o BLARt kol 428 5
S50l HE SRS U olgls Axe] 24
B ol Zoz osidrt. oled SREY oA
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S5A17r0] Qojol wet AR 9ol S5
of ZRAXE BT 5 UL AoT JJEoqrh. ol
sels] 9ol WA 7120 WA BRR FraE
Az T B8R FRA2E ALl SR 55

Az 83)(concentrated vinegar fraction, CVE)I} &
FX 283 (distilled vinegar fraction, DVR)2 ¥4

o} Je)n 2L Yelstel wEold CVER DVES) %
AVE, pH 9 8139 B|LEAS o) WY B 2
AA 2 A BALS SIe SRIY U FsHS
ol

2. TE % diy

2.1 M=

2 AFolM= 20199 6~7¥ AE IAToA =
3t EEAHRubus coreanus Mig)E THfigt
o] g2 EEAENE dae ANSIT

—10]1
J
I
ok

22 =2 2 Nx

FhEe EEYA =g Fristd 27] d=g
18 °Brix® ZA3%t 8N Saccharomyces bayanus
(Prise de Mousse, Rilly-la-Montagne, France)S &
% 3 T 30CONA 48A17F A HjeFste] A x5HH
2 FE YT HHoE AXT BEA g4I
AHS At ¥, AE 1A T 57N £2E =
NS &5t 25~30ColA 72A1%F AXERgste] A

%7] 9EE 18 °Brix2 R24Es%F BB}
ZAEH 50%, AE, BAPl F2E F HEHY 5%
/7t 22 AES 5 20~25TC AL00A 17197
HaAA EEA dISUEHS Aokt AR

o

ol (3

-~

i

AR A & The N2E F LHA 10% (v/v)7H
ST 25~30C AR
A 4587} o|Foiz o o|gA AAHE BEA FEAIZ

slAste] Z¥zb 4.42(V-1), 4.84(V-2), 5.61(V-3), &
6.35(V-49)9] TALEE 2= 4379 425 WE
7o) A1z 400 mLE A% SRUOE SR 5
29 5EA%E AZSGL. BF A% 5 U
ZHEFH2)E %ol 20 mLt 2 Huich e Al
ol gol 217te] DVFS @ FAlol Holgls ol
524 2 LA A5t CVES Aot
o2 Z}7}o] A|288)S Ao o|sfsha Ao o]
ozt

:‘m —{Oll

2
Moo > N W

. ne

2.5 X (acidity), AtepH 2 HIS(specific gravity)

FAEE £7517] 915 A& 1 mLE 0.1 N NaOH
|Hog AkpH 8.30] H w7lA] A5t on AT
= &H" 0.1 N NaOH £99] & acetic acid?] ¥
ozx EAIBIHTHI0L. 429] AlEpHE AlZ 10 mL
= Age] 2335 9 pH meter (Orion Star A211,
Thermo Fisher Scientific Inc., Waltham, MA,
USAE AMEste] &3stqint. HISZ HISA(UG-D,
Atago, Japan)E Ar&sto] 75190 ARESE A 29
&2 10 pL o8It

3. Zit

3.1 EFAM| ME ST Hat

MZ OE2 TS Z2ke 4579 4x(V-1, V-2,
V-3, ¥ V-4) 2RE dojxl CVFe} DVFE diide=
FAEE &% Y= Table 1, Fig. 1 ¥ Fig 29} &
ottt BEX F24]%29] CVF Y DVF A== 4557
9] Az BEFOJA Fole= AR & FHAIIC] dojxd
wet J Frkeke 2oE Ukt

479 SAEE T A2E 47 SRS &%
227 60%(240 mLE FFAK § F2 429 F
teE ST 23t 57 A 4z9 FAE H} CV-1
1.70%, CV-2& 1.71%, CV-3& 2.20%, 121
CV-4+= 2.50% 3718t £X1& EQt). o] A= S5F
A Azo} v uE o 2+ 38.5%, 35.3%, 39.2%, E
39.4% HEE AT ST eS Arigth SR4A%
GA] FFAITL0] AojRe] whet AR HA F1stol
gRl=. Hzx FREC U2 AxHt} npxgog
SFEo] U2 429 47 DV-12 1.89%, DV-2
= 2.00%, DV-32 2.58%, 181 DV-4= 2.62% At

2

flo
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Table 1. Comparison of acidity in concentrated and
distilled vinegar fractions

Concentrated vinegar Distilled vinegar

R.V. fraction acidity (%) D.V. fraction acidity (%)
(mb) (mL)

V-1 V-2 V-3 V-4 V-1 V-2 V-3 V-4
400 442 484 561 6.35 0 - - -

380 456 495 585 6.72 20 252 295 330 4.10
360 462 504 600 6.87 40 2.85 325 3.60 447
340 474 513 6.12 7.08 60 3.09 348 3.99 471
320 483 522 627 7.14 80 3.21 357 417 483
300 495 5356 645 7.29 100  3.33 3.69 432 4.9
280 504 549 666 7.44 120 345 381 453 5.16
260 513 558 6.84 7.62 140  3.63 3.90 4.62 534
240 528 573 6.99 7.83 160  3.78 4.14 486 5.52
220 540 591 7.19 801 180 3.96 4.29 504 574
200 552 6.09 7.35 827 200 414 447 528 6.09
180 585 6.33 7.58 8.46 220 426 456 543 6.45
160  6.12 6.55 7.81 8.85 240 441 495 588 6.72

Abbreviations: R.V., Residual volume; D.V., Distilled volume; V. vinegar.

100
9.0
80
7.0
6.0
50

Acidity (%)

40
30
20

——CV-1 Ccv-2

10 ——CV-3 —5=CV4

0.0

3.2 ZERAIZ| ME MEpH Hs}

E AToA] Axst BEEAL FRAZ F Hx FAE
5.61& YeEE 4zxE AAdSHot] 92 CVEe
DVFE tidoE AT pHE =735t 3= Table 2 ¥
Fig. 33 2%ttt EE8A FxA4%9] CVF AtepHe #
ol FFAIZIo] ol met tha 37K A=

1}
=
At

o

gt 2 A% 60%(240 mL)E EJA7 &

EpHRl 2.63Ht} 0.22 S718k9iek. CVF AHepHehe
2] DVF AtZpHE SFAIZt0] dofgol w2} 2.35]2
AR 7rasle Aoz Uehtsd Hzx Z22ro] U2
A12.9] A% pH(2.53)0] B]8) ufx|eto & 282 E|o] Lk
Az0] AEpHE 0.37H 743 2.2301900h

Table 2. Comparison of acidity, pH and specific gravity
in concentrated and distilled vinegar fractions

Concentrated vinegar Distilled vinegar
R.V. fraction

V. fraction

m) e o se ™ A e sG
400 5.61 2.63 1.031 0 - - -
380 5.85 2.63 1.031 20 3.30 2.53 1.039
360 6.00 2.68 1.031 40 3.60 2.45 1.030
340 6.12 2.70 1.032 60 3.99 2.37 1.021
320 6.27 2.71 1.034 80 417 234 1.016
300 6.45 2.71 1.035 100 4.32 2.33 1.013
280 6.66 2.74 1.038 120 4.53 2.32 1.011
260 6.84 2.73 1.040 140 4.62 2.30 1.011
240 6.99 2.75 1.044 160 4.86 2.28 1.011
220 7.19 2.77 1.048 180 5.04 2.26 1.011
200 7.35 2.78 1.054 200 5.28 2.24 1.011
180 7.58 2.80 1.062 220 5.43 222 1.011
160 7.81 2.85 1.076 240 5.88 2.23 1.012

0 20 40 60 80 100 120 140 160 180 200 220 240

Distilled vinegar fraction {mL)

Fig. 1. Acidity change of CVF according to distilling time
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0.0
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Distilled vinegar fraction (mL)
Fig. 2. Acidity change of DVF according to distilling time

Abbreviations: R.V.. Residual volume; D.V., Distilled volume; Ac.
Acidity; S.G., Specific gravity.

30 285
71 271 274 233 275 297 278 280
263 263 268 270 271 271
25
s 2.37 234
34233 232 23 238 396
20 224 222 2.23
T
a
15
10
—&— CVF pH —8—DVF pH
05 P ]
00

0 20 40 60 80 100 120 140 160 180 200 220 240

Distilled vinegar fraction (mL)

Fig. 3. pH change according to distilling time
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3.3 SFAIZH0| [ME H|IE Hst
EEA FRAZE AASFHO 42 CVEet DVFE
Ao g Hj5S =43t A7 Table 2 € Fig. 49 &
Qi BEA QF2A)%0] CVF HIES ol A7t & &
FAIZE] Aol mEt HE Frkeke A= UEht
ok Fz 22T 60%(240 mL)E SRAZ & g2 4
29| H]F2 1.07602 BEEA FxAx9] Hx v
1.031Xct 0.0451+ 57}'@ Ao iyt B84 &
Z4]29] DVF H|%52 CVF HISI= B2 S7A7t0]
Zojel wet JH aste] Hx FRE0 U2 4z
9] H]FR1 1.039K Tt HpA|Eto & FRFE o] Lh2 A%9]
H]Zo] 1.0128 0.027 Z4s Ao® Yehyth

1.100

1.080

:

1.039 3g 104
o llullﬂJluleJB

Specific gravity
=

1.021
1.016
1.013/1,011 1.011 1.011 [1.011 1.011 1.011 1.012

—k—CVF 5.G. -#—DVF 5.G.

0 20 40 60 80 100 120 140 160 180 200 220 240
Distilled vinegar fraction (mL)

Fig. 4. Specific gravity change according to distilling time

ol Aol £ Fr TEYY FxAlZo] et
AH|Ze] 49l £257F gleigich 58] 21 Ak
o} 249 E) 4bo] ZuEy Alz7} A0
s%wlo] 7 st o] WiZkElx g EEo] S Elo]
ol ABAHQ WAL 2E 240 875 BEAY
% ol AR FRAZE} T 4 Yok T AE

o

A FAMAZE A 257 oiie B AlZk HlEol
2o EH= FAHRI s5IHE AAKE7] HiZe] o
FAY4to] ofgTH13,14].
2 AFoAE ERA FRAZRE YRR 5ol g2
Az Hlgo] E= A 53y t4l SRS
ol A BHY 55425 ARSI FRAZY
Z"é-‘r: acetic acid?lH| YEIYO = BAHE acetic
acidg ®50l7] flo 7P @o] ol&Eoigd Wy 5
sh7t FRolth. @A ot SRRl ANdEC
acetic acid 5&3H 3851 QUtH15]. AREL

Sugago] ge BEA JrAZENE Fe AR 5

S8 AA] Q8 422 SRl H2AAL 1
213 Bt0] ol A/l e G 55 ok
7shEjo] e ZRAI20) ojsfebe B4 HlmEAst
of TRy R WA NS ST SR
7(4 5017}“‘ o E 0}51—9»1—]:]'

S PRALE YYBRINA B2

e S, AEpH o H1

9 FAEE FF A ’515\-4 —5—{\1’&1‘4— ”3'7" 38 1%
7Fstaitt. o] Biks 4%9] BRI acetic ac1d4 ®
=3o] 5% B9 B EY =oF SRIPFANA 8
ZHlA acetic acid’7l S=E 7] W& 7}1_E
woEh $HH DVF AL SRAI] Zojgd] o
F7tole ACE Uehged ole Alx9 F4tert
acetic acid 2Jol= ogFst {74kl o5 2H=H &
7140 B=EE f714 SRV hE27] fiEZ] 2R
AteE AZRE SRAA F7I1A BAS APPE o]
9] RIXE propionic acidE DVFOARE HEE]
3l acetic acid, formic acid @ butyric acid&=
DVFe} CVF EFolA AEH AL stTH16).
CVF9] AepH 9 H]52 Fol= ARt & SFAIKI0]
Zdojxlo] we} BE F7tekes ZACE Yt & 4
239 60%E TFAIA & F2 429 AEpHe =
2.63°14 0.19 71519 2.850191 HIE-2 % 1.031
B} 0.045 453 1.076010th 0]H9] HA|Z(wood
vinegar)g YO E 3t AN E FF2E 9 Azt
o} Zpol7t Q7 FARE A7t 5SEHA BlES
Hat 0.06~0.08 F=, AlEpHE Bt 0.2~0.4 F=

Lo oo r
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ZF7Vetqieh. CVEolA 9] #istel= RHfE F/A7te] 4
ool wek DVFQ] AtepH 2 vl 23] d4 2
Ak A0 YERTE 5ol A2 F4tEs CVEZE
2 W AHepHe DVFZE Weks 2ol o] dik=
FAxE Yo RE 3 AYoANZ FHE H Sl=T
DVF9] AtTpH7} CVFQ] AtepHEETE Bt 9F 0.5H %
ot o]ZA= DVFe CVF iOLQ‘ﬂ A= F714E
9] A& 9 ol AR G4 QA AoE AlmHrh

2 AFoAe BEA F=E 4-% THIHOR 55
sto] FAME, 4tepH 9 H|SS S5t dR4x
£ AdotolM SFAIA THE CVF«] 3¢ E28 B
2 7|1& Bug JAE SAAxe fARE o'
ERRTHOL o] At T BEAF YA A 2] diF
B 9%t AxTAC SF7F B8 55T =97
Ae AARITE A 4zxE 7FEAE(thermal
processing) I 53l 5HAE A% ot So7F ¥
AEtty B3E3 oy Shanxi £434]%(Shanxi
aged vinegar= SE53F A F(85°C, 6¥) IHFE A
A el AE 71 B9t Az A5k ot
LAto] HoflE]|ar of2ragEoe] AAdE ] ABAYU F
n|e} 7154 E/do] RtEolXIttal shlrH17,18]. &4
%9 ALE Z29HS E3) AAHE DVEQF CVEE &
5 AZEA9 877 v =om 7Rl dofl 9

mlm >

>~1

olr

o & B slsAso] whEoigck slgitHi6. wretA
AzAEFHo Aol st SR EIL Az 5

0.

S} 2t ohet ik Fu1E AL S s ok
A

T AT e fiesto] ApEskd uEd Az ik
7FssHAl & Aoz e

£ dolde Bdslold SRIEe S8 BeA &
FA2E wFsIo=T ol wEoidl DVES CVFe= &2
T A2 Z8o] 7RsstH 53] CVF= JAAQ LA
ga)zet E2]4 B4o] AR Aoz vyt met

M N2AZZH HEE 5EAL BHoR FF}
4 =YL v avd Ao Amdn. 2y 7hd
Bgol A AeigA Bo] WAEAY shd 5 UX
71448 W R71AF £4%] WolA 429 o] A
s 7hsAol Atk dduE FEad Egolng @
Tl Yol FREA wet AxE A2E gao
2 874 4 Z2uE o a8 AR 59 AgH
oAl EAL H|wEASH= o] HHk] x]ojof &
Aoz AmEh B A7ARE Wil 39y B
A A 2SR B S Gl AZEYS A
st 228 Ao 9 Aow Amdrt
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