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Abstract

This study was carried out to compare the physicochemical characteristics of vinegars fermented from cereal
crops with Incalgyun. The crude protein, mineral and P20s contents of vinegars fermented from cereal crops
with Incalgyun were higher than the circulated brown rice vinegar (CBRYV). Brix degree, turbidity and pH of
vinegar fermented from cereal crops with Incalgyun were higher, and total acidity was lower than the CBRV.
The glucose content of the CBRV was 4.89 mg/mlL, and vinegars fermented from glutinous foxtail millet without
and with Incalgyun were 5.62 and 5.58 mg/mL. The major organic acids were acetic acid and succinic acid.
The total organic acid content of the CBRV was 41.92 mg/mL, and vinegars fermented from cereal crops without
and with Incalgyun were 12.14~42.31 and 13.07~41.80 mg/mL. Total amino acid content of the CBRV was
63.75 ng/mlL, and vinegars fermented from cereal crops without and with Incalgyun were 1,125.24~1,976.37
and 1,045.36~2,057.34 pg/mL. The total polyphenol content of CBRV was 2.31 mg/100 mL, and vinegars
fermented from cereal crops without and with Incalgyun were 28.59~41.26 and 26.57~39.62 mg/100 mL. The
ABTS and DPPH radical scavenging activities of the CBRV were 1.45 and 2.85 mg TEAC/100 mL. The highest
ABTS and DPPH radical scavenging activities were 37.10 and 20.26 mg TEAC/100 mL at the vinegars fermented
from nonglutinous foxtail millet and glutinous foxtail millet with Incalgyun, respectively.

Key words: vinegar, cereal crop, /ncalgyun, physicochemical characteristic
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Z(foxtail millet, Setaria italica Beauvios)®] o}® &2
Fo w27} 280%, AFZ7) 80%E FHA don, s L
Afra e vz} akxol A fFARSHAl ErEo] lojA
Qolo

Al st WHlE osta tfgehs dwste B30 Aok
(11). 71&(proso millet, Panicum miliaceum L.)& FAEL
FEola Aol H3) A5EL oA}, T Aukd ) H
BNl A o] F53a S vEW &gk o] gdETdl.
T (sorghum, Sorghum bicolor L. Moench)= ©}A| o}, o}
zZg17t g ) Aol A A= e T8 AFAA02)
o=z A By 9, 545 olo] 8% FFOE Aol
phenolic compounds 52| Fa&A#o] T 5o o
™ (13), phenolic compounds®] -2 flavonoidZ & A
ATH14). &5-(adlay, Coix lacryma-jobi L.)E QAR
=, B2}, A T A8 AFAEA, AYA, ol=Al, H
A, 29A, HAZAd Fol| F&OoF o]fEo] gtow i
85%, 38 2.3%, ZAM 7.2%, U A 176%, A+ 51.9%
2 o2 FH vs) dulda At o] vwA ge %
Eolth(15).

A (Incalgyun)-& mono—calcium phosphate(Ca(HPO,)-)
EHE o]&3le] Lag ZoZ dAl AEY dUIZ FF
frest, A4 4] &88 F311717] 98] A3t
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DAL g8 8§ XA (Saccharomyces
cerevisiae, Jenico Food Co., Seoul, Korea)9H& 3 7}s}aL
O 172 43S a8 gy A4HS £F3tn
A 28 HAUIS & FL@25°0) A 25 ¢ ¢FE T

TEE 5%, pHE 4002 HASA
o HA7F §F 5 F 1009 AEE

e BHS) Gokel APF] ARE Aokl F40

3k ¥ 100 mLZ A3t £48 A2 AMESIAY =20
w2 gkl Kjeldahl #247](2300 Kjeltec Analyzer Unit,

Foss Tecator, Eden Prairie, MN, USA)Z o]-&3}o] A s}
gom, F7AHES ICP(Optima 3300DV, Perkin Elmer,
Norwalk, CT, USA)E o]&3l £33 Qg &
&) 98 ammonium meta vanadate &0 2 WA F
470 nmol| A &3 =(UV-2450, Shimadzu Co., Kyoto, Japan)
£ 4390 9= 83 =A (Spectrum Technologies
Inc., Plainfield, IL, USA)E Al8-3le] Tad G g =4
3le] BxZ ¥AISIY Y g§=E Ryu 5(17)9 ol wel
UV-VIS SpectrophotometerZ ©]-&3}] 600 nmol A ¥}
T5 SA3 pHE 3442 pH meter(model F- 54,
Horiba, Kyoto, Japan)& ©]-&3t SHaon, FAAEE
g oS F3kA)71=d 23 01 N NaOH] 482 #F(mlL)<S
24 AR R FASATHIS). MEE o fols A}
A (CM-3500d, Minolta, Tokyo, Japan)E o]&3le Ha &
£ yehll= Lakightness), M =2 =& Yehl= azt
(redness), =9 =& Yelhl = bak(yellowness) 22
YER 2w (19), Al Sl #n A x9ke] M (AEab) 2}t
A7 H7F 5ol ©E MXHAEab)E Al4FsEATH?20).

S|

>
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SIZIR Ay} MBAXS| REY U RN Y £
QAT W7 FHA 2 frelF FFE Bac 51909
N

WS "l E43AY. Al 25 045 pm syringe filter
(Millipore, Billerica, MA, USA)E & 3}sle] EAAI 52 A}
L3AY. £47]7]= HPLC(Waters 2695, Waters, New
Castle, DE, USA)E ©o]&3}9a, ZH-E carbohydrate
analysis(4.6 X 250 mm, Agilent Technologies, Santa Clara,
CA, USA), o] 54< acetonitrile-water(85:15 v/v), A& 7]
£ ELSD(Waters 2420, Waters), 42 1 mL/min, &Y %
2 20 pL& 3tk xFE 2L fructose, glucose, sucrose,
maltose(Sigma-Aldrich, St. Louis, MO, USA)Z A}&-3514
ok §714F e HPLC(Thermo Separation Products,
San Jose, CA, USA)Z 2] - AHIA L™ (20), AlEE F
23] 3A3le] 045 um syringe filter(Millipore) & o 3}&}o
20 uLE HPLCe| #4359t 8252 £ oxalic acid, citric
acid, malic acid, succinic acid, formic acid, acetic acid, lac—
tic acid(Sigma-Aldrich) 52 AF&33 . 2382 Aminex
Ion exclusion HPX-87H®} Aminex Cation-H guard col-
umn(7.8 x 300 mm, Bio-Rad Lab., Hercules, CA, USA)S
ARStE e, UV(215 nm) AE7I2 AE3A I o] 54
0.008 N H.SO4E 0.6 mL/mine] f%22 8T

olzht FMIF &=Alx0| RElolD| it BE £
Az A7 ZFFAx fFor =it e HPLC
(Agilent 1200, Agilent Technologies)E ©]-&3}

ot d4ZF Al8E HAste] 01 N HCIS ©]-8-3t
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© ™, 0.45 pym syringe filter(Millipore) 2 o] 3}3}o] F2A] Institute, Cary, NC, USA)E o|&3lo] Z}2te] WHSrof st

2 A3 Y. Y-S Zorbax Eclipse-AAA column(3.5 TS 459G

um, 4.6 150 mm, Agilent Technologies)& AF&3l4 3 A

E7]= UV(338 nm)E A3t 01542 ASHE 40 Znt H nE

mM Na,POspH 7.8)2 3} BEWE acetonitrile-

methanol-water(45:45:15 v/v/v)Z 3t Hgde AL E olZtr AT} A x| o|8stN E

100%= o™, BEm o] A7tel] W& Bl&-& 1.9%9 Azt H7te] e FFa o] 2uid s 4%
0%, 18.1%-°l 57%, 18.6%-°l 100%, 22.3%-°l 100%, 23.2%-°l| A3} Table 13} o] AlFo| FEHL Je dvHzs
0%, 26%-°1 0%=Z 39 2 mL/mind] %02 EHFA 0088%= Yelstth. 2%, vz, 714, 5 2 855 0|43}
Autosampler FYZE1HE 25 1L borate bufferE draw of AxS Az 2awd a2 747} 0.788, 0.569, 0.525,
33 05 pL sampleS drawdt & 3 plLeo] F7]1E A=t 0.350 % 0.656% % UEelgdom Az#S Hr71ste] A =3
NeedleS SF7F2 A& 3sla 05 ul. OPA(o-phthalaldehyde) A xE 42 0788, 0525, 0481, 0350  0.700%= 2+ 7t
& draw3dtl needles SHFE AAg b 05 ul FMOC oAl zolg BP o 1z Ao i ztole A7
(fluorenylmethyl chloroformate)& draw3tal 4 pL9] & 7] RAth ZFY FHF2 AlFHE drAx(27.68 ppm)dl H
£ 4=t} NeedleS acetonitrile2 A 3ar HPLC 9 sto] Jro @ A AxdA L FFS BRI 7 A
A= T Zbell oA Q1 Aol HPom, Ay ot whet 7

NeN
ol AUl H=Alxo| & Ezldl= &EF Y etsiet = s
A ::fu - = = 66.36 ppmeZ AlSH%5 du)d %1737 ppmEY =4 U
o T ° °
- - - A= ar — R =
1 3] J 52 A) = | = 2k o
e UEE A wRARA T AT UEE egon, Bal was AxE 8w x4 244
Dewanto 5(21)9] Wyol whet 78384tk & Zelds & 227885 2 168595 ppmO.E =& S W] Ao TF
— . . . . - y . x y 3 - ST oo = E:3
2o FFEZAS gallic acid(Sigma-Aldrich) 2 sl AZA dozm /\7}19“%1' s oo Aoz A OE]_ u}jj-ﬁ Z_ﬂ_;:
- — T — o2 T M= — ~ “T. = e g
. . . - — [e) il - o — AR A=} =
mg gallic acid(dry basis)® eI AT 1z H7 &= 8 Azl A :C%g] Hoz =o Gars wolL o; ge
2z 9] k3l Ad - ABTS(2,2'-Azino-bis-3-ethylbenzo— o N - °" o ~
. C ) o, A Hrlel wel 3t FUshE AoE YEy:
thiazoline-6-sulfonic acid, Sigma-Aldrich) ¥ DPPH(1,1- O UES 3o 22 o8 Az A} @ oz
. . . . . . —H o = a= pil as T = 1
diphenyl-2-picrylhydrazyl, Sigma-Aldrich) radical®] 47 7 A Az O;}\—] o OOo v 6—;979 s }\]7% hoe
_ o = — RS S az 4 . = . —= S
B SHEAST, 215wl & me Trolox e, 5 TEAC g0y 02 0007 o) 2 e walT. £ 2 B
(Trolox equivalent antioxidant capacity)® A8t th o Ql7k7 W7} A folHo g molA L ATS 1o
-— =1 % = — ST T~ 0 o= — ",
SHEA T 2 SR zAN 42 161728 2 1.598.05 mg/100 g&
EE dolHE 33 W ZHstgon, Ao Uit A 2 =& S YUY Zaxd Qg ZEde R
B AL SAS version 9.1(statistical analysis system, SAS TAE JALAHFE HA7E 39 Axg AdFe] o] f93

Table 1. Crude protein, mineral and P20Os contents of vinegars fermented from cereal crops with Incalgyun

Minerals (ppm) PO

p 1) : 0, A
Sample Crude protein (%) K o Mg o (mg/100 g)

CBRV 0.088+0.001" 2768+1.42" 17.37+1.13" 869061  20.07+0.95" -
G-SI  0.788+0.124 448.65+6.35° 4724+ 147 267.18+4.70%  70.00+1.24% 887.60+2.14°
Untreated  NG=SI 0.56940.062" 391.50+8.95° 4451+0.38" 263.32+3.35" 16.03£1.19° 701.71 £6.41°
tewar | TM 0.525+0.005% 346.38+1.45° 61.93+0.43" 239.79+2.58¢ 13.31+0.38%  966.66+8.55
vinegar - op 0.350 +0.004° 397.05+0.77° 66.36+0.26°  210.70+0.29" 11.35+034%  805.34+9.75
CL 0.656 +0.062" 607.02+0.43" 39.94+0.12' 427.78+1.06 11.54+060°  1,017.94+854"
G-SI  0.788+0.024 42326+3.45°  1,685.95+8.41" 317.93+5.69° 69.79+4.11*  1,083.11+9.44™

Vinegar NG-SI  0.525+0.007 329.12+9.93° 2,278.85+£6.98" 301.46 +5.87 16.33+1.12°  1,149.35+8.17°
added PM 0.481+0.062% 298.84+1.19 627.96+3.88° 273.07+539° 16.07£0.11°  1,068.15+7.01%
Incalgyun SB 0.3500.008° 337.70+3.07" 1,174.60+9.31 240.70 £1.53¢ 1556+0.08°  1,617.28+9.30°
CL 0.700+0.005" 556.95+3.58" 1,469.65+9.73° 496.84 +4.34 16.18+1.38°  1,598.05+9.07"

YCBRV: Circulated brown rice vinegar, G-SI: Glutinous foxtail millet (Setaria italica (L.) Beauvois), NG-SI: Nonglutinous foxtail
millet (Setaria italica (L.) Beauvois), PM: Proso millet (Panicum miliaceum 1.), SB: Sorghum (Sorghum bicolor (L.) Moench),

_CL: Adlay (Coix lacryma-jobi L.).

Z)Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan’s multiple range test.
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Table 2. Brix degree, turbidity, pH and total acidity of vinegars fermented from cereal crops with Incalgyun

Sample” Brix degree Turbidity pH Total acidity

CBRV 5.33+0.12”% 0.078+0.004# 2.33+0.05" 7.66+0.26

G-SI 7.01+0.06 0.150+0.003¢ 3.34+0.01" 5.66+0.03°

NG-SI 5.07+0.12¢ 0.121+0.003' 3.25+0.02¢ 4.85+0.06"

Untreated vinegar PM 5.13+0.12¢ 0.119+0.004° 3.57+0.04° 1.83+0.03"
SB 473£0.12" 0.184+0.003" 3.43+0.02° 1.44+0.02'

CL 7.00+0.08° 0.311+0.004° 3.35+0.01° 6.16+0.11°

G-SI 8.79+0.06 0.262+0.005" 4.2740.04° 3.7540.02°

Vinegar added NG-SI 7.2040.06° 0.273+0.005" 4.40+0.02° 2.90+0.05*
i ga] a PM 6.00+0.04° 0.197+0.005° 4.42+0.02° 1.21+0.02
acagyun SB 5.41+0.06" 0.206 +0.005° 455+0.01° 0.80+0.01%

CL 9.00+0.07° 0.119+0.005" 4.27+0.02¢ 4.14+0.10°

USee the Table 1.
?Each value is mean+SD (n=3).

YMeans in the same column with different superscripts are significantly different at p<0.05 by Duncan’s multiple range test.
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A Fig. 13 2ol
b ) 8152 YEl B
o= g% A“E} TZM F2z9 L-
value® 49.80~57.97§ UElsal a-values -1.10~4.47,
b-valuex 5.68~11.102.2 UElyth Q47 H7}
L, ast b7} 2427+ 39.41 ~4850(Fig. 1A), 0.26~6.29(Fig. 1B)
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ALF A7kl ME FFHEY o]FSH 54 1175
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(") 2 ®) 2
I 6 F [J Untreated vinegar
55 [ Untreated vinegar _lf_ B Vinegar added Incalgyun
B Vinegar added Incalgyun
c c ¢ 4
o 50 | x d d °
3 5
T I e |3
~ 45t S 2
f f
40 | ' 0
Ll  » ' ‘ CBRV. &Sl NGSI  PM sB L
35 CBRV
! G-SI NG-SI PM SB CL -2
14 I () a 20 r (D) MUntreated vineaar
L [] Untreated vinegar O Uhtreated vinegar
12 F B Vinegar added Incalgyun i Vinegar added Incalgyun
c —tI)— 16 B TCD parameter with and without Incalgyun
c .
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10 r d d d 3 a
de a
S g} = H ] E 2 r B b
g f 8 2 b
4 6 g =) 8 Cc
o d
4 F de d
4 f &
. i.'
O “crRv . 0 ‘
| G-SI NG-SI PM SB CL G-SI NG-SI PM SB CL

Fig. 1. L- (A), a- (B) and b-value (C), and total color difference (TCD) parameter (D) of vinegars fermented from cereal
crops with Incalgyun. Abbreviations are the same as in Table 1. Values with different superscripts are significantly different at
p<0.05 by Duncan’s multiple range test.

Table 3. Glucose and organic acid contents of vinegars fermented from cereal crops with Incalgyun

Glucose Organic acid content (mg/mL)

Sample” content Oxalic Citric Malic Succinic Formic Acetic Lactic Total

(mg/mL) acid acid acid acid acid acid acid a
CBRV 4.89+0.12" 1.00£0.02° 0.04+0.00° - 40.88+0.34 - 41.9240.36
G-SI  562£024" 1.1140.03" 1.37£0.12° 0.45+0.05" 2.76£0.10°0.22+0.01" 31.70+1.02° — 37.61+£1.33"
Untreated NGSI 0.98+0.08" 0.87+0.02° 0.94+0.09° 052+0.06° 2.95+0.12° 1.16+0.09° 30.48+1.11° - 36.92+1.49°
S 1.5040.09° - 0.60£0.05" 0.3420.02" 3.86+£0.09" 1.06+0.04" 8.68+0.57" 0.27£0.02* 14.81+0.79°
g4l op 152+0.11° - 0.62+0.06° 0.27+£0.01° 5.00+0.14° 0.79+0.08° 5.36+0.45° 0.10+0.01° 12.14+0.75°
CL 3.00+£0.23% 0.97+0.02" 1.90+£0.10* 0.46+0.02" 2.75+0.11°0.93+0.06° 35.30+1.12" — 42.31+1.43"
G-SI  558+0.31" 1.04+0.04" 1.28+0.12 0.40£0.03" 2.64+0.13" 1.05+£0.10" 33.96+1.14™ 40.37+1.56°
Vinegar NG-SI 0.97+0.10" 0.56+0.03° 0.78+0.08° 0.40+0.04> 3.04+0.08° 1.09+0.11" 31.07+1.09° — 36.94+1.43"
addled PM  0.73+0.07" - 0.38+0.02% 0.23+0.01° 537+0.14* 0.69+0.08° 8.43+0.54% 0.24+0.02* 15.34+0.81°
Incalgyun SB- 0.00£0.00" - 0.39+0.03" - 550+0.09* 0.66+0.05° 6.52+0.35° - 13.07£0.52¢
CL  338+0.11° - 1.76£0.12° 054+0.03" 2.57£0.02° 0.69+£0.06° 36.24+1.04° - 41.80+1.27°

YSee the Table 1

“Means in the same column with different superscripts are significantly different at p<0.05 by Duncan’s multiple range test.

2 718 A JEhgeH, 7184 386 mg/mLE YERS 7Vehe Ao g Yelgth & f7)4F & ek add Hot
o AT A7F JFFAx9 A% acetic acid®] ol &5 of wel A A o2 oF7F FUFstou £ A<l Aol B
oA 36.24 mg/mLE ¥ FFS YERJD 2z} W= o|A ¥ttt

T3 3396 2 31.07 mg/mLE %2 FFHES e on,

A A7F FFo wel 722 Ql 2polE HolA] kgt Iz UL FRAES| wElof0| At =

Succinic acide oA 550 mg/mLE 74 =4 JEs AzH Az &7 ofn|at &S BAE A Table
o 71& A 537 mg/mLE QAT HA7tol wrel ZA = 49} o] AZHE Hu|alxe £ oju|iat L 6375
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Sample
Aa;c;nigld CBRV Untreated vinegar Vinegar added [ncalgyun
G-SI  NG-SI  PM SB CL G-SI  NGSI  PM SB cL

ASP 5.31 19.20 23.78 17.91 13.09 42.37 27.28 21.21 13.44 12.83 11.26
GLU 21.79 151.60 106.48 92.49 61.66 92.06 102.47 85.61 74.36 18.05 106.88
SER 3.89 32.99 86.84 83.86 68.79 61.59 90.84 85.40 8.36 7.60 34.10
HIS 2.83 123.77 93.53 87.63 67.97 101.39 133.51 92.81 69.79 61.89 81.88
GLY 5.88 96.94 75.81 76.92 58.46  101.12 109.77 79.53 83.23 77.33 112.98
THR — 80.33 94.15 66.20 59.86  100.24 82.90 88.49 62.05 59.12 104.35
ARG 6.63 369.39 290.13 291.65 187.40  343.37 406.62 295.74 184.91 135.10 238.91
ALA 5.84 368.84 271.38 318.02 28531  263.21 363.62 260.38 334.76 319.69 278.52
TYR — 33.99 67.78 74.81 23.03 87.95 102.05 70.88 19.65 18.64 43.716
CY2 2.42 118.30 77.87 78.45 52.09  111.39 104.97 75.29 73.74 54.06 102.42
VAL 2.16 91.14 95.63 95.95 63.02 11533 139.36 95.48 100.24 65.51 125.51
MET 1.59 68.47 55.92 54.56 46.65 45.32 56.04 34.31 38.42 32.88 39.07
PHE 1.40 81.60 54.48 60.15 44.49 88.78 80.21 75.78 88.22 42.14 66.01
ILE 2.58 158.35 65.37 76.82 35.46 57.92 142.01 96.05 107.47 45.26 114.22
LEU 1.43 120.18 100.91 82.67 38.17 121.12 76.59 60.33 66.87 65.04 64.68
LYS — 61.28 63.48 44.41 19.79 49.57 39.10 33.94 41.38 30.22 54.63
PRO 1.18 30.83 16.00 17.19 13.85 25.28 20.15 15.09 14.75 13.29 25.09
Total 63.75 1,976.37 1,623.54 1,6075 1,125.24 1,782.73 2,007.34 155123 1,366.89 1,045.36 1,579.18

USee the Table 1.

ng/mLi ]’]'Ti]'%: ° 111 z]"l_/\] 19’]' ?_]_%ﬂ‘ 7_‘({,] 7]’ /—\-1 39’] 3L SE\ 50 Ml Intraatad vinanar m \/inanar addad Incalmain

747} 1,12524~1976.37 9 1,045.36~2,057.34 ug/mLE U S - U"t:a‘ed vinegar [ Vinegar added ncalgyun .

ehetth 2429 A% arginine, dlanine 59 FFo] w4 D 40 | e ]

dEso, 53] A%E 0§ @ Azl 2474 3030 % 2 = d

_ - f e
36884 pg/mLE £ FFS dehfAck F FF wa o £ 0 £ 9 =g
= 1, o, B0 ) AZE 018 A2 AARS o
< L

2 e FPL nYow, 58 gluamate(15160 pg/mL), & %

histidine(123.77 ug/mL), cystine(118.30 ng/mL), isoleucine § o

(158.35 pug/mL), leucine(120.18 pg/mL) S°] =& &S g -

UER At A5 @ra oA HEo] HA &2 I/ C I . . . .

o] Agk o}u| =2k lysine> A&, WX, 71F, 4 2 &5 CBRV G-SI NG-SI PM SB CL

ol A Z}Z} 61.28, 6348, 44.41, 19.79 & 4957 pg/mLS e} Fig. 2. Total polyphenol contents of vinegars fermented from

Wol lysine 2EU02 ALEE & Qe Aoz Bolg o cereal crops with Incalgyun. Abbreviations are the same as in

TS HA7FeE F2 %2 A arginine, alanine®] $HEo] &=
A el on E3] atx2E o] &3k A xddA 22 406.62
2 36362 pg/mLE F=-2 FFE Gt FA &9} vl
AR F g TS AXE o] &S A2 AAHo=E
=2 IS HIPoH, histidine(133.51 ug/mL),
valine(139.36 pg/mL), isoleucine(142.01 pg/mL) 59 ¢k
o] HA Yetth AAFoZ AL MUt whet glycine,
threonine, alanine % valine 59 &#Fo] 718l A=z
velyon F olux4k ke zpxol A$ 1976.37 u
g/mLol A 2057.34 ng/mLE Z7}st= AE¢S H¥ouy o
2 FTe gaste 43S et

=3

Table 1. Values with different superscripts are significantly dif-
ferent at p<0.05 by Duncan’s multiple range test.

FgelstHa
57~39.62 mg/100 mLE sz_w:} ‘;&—3— z;;k%t
° 2 Vet FAE e 1AT Ho FFAx
o] &3 A %7} 247} 41.26 2 36.62 mg/100 mLE
o 2}z w3k 3975 2 3891 mg/100 mLE E&
2 Z2A| 2ol AEEH kst o] Ee A %A
g RAow Bt

ol ] ABTS - radical®] 3 %=7} dAkabA o 2] 3)
AAF = Ad 71Z3ste] /iEE ABTS radical 2AH W

ot drod o ¥ o2

Ny
011“_8;

i)
o)

(25)3} ascorbic acid, tocophenol, polyhydroxy W& 3}t
=, 1 3} obql Foll oA o] F2 o] gty
o zx ksl %Z‘J AAFTAETE ST o AFEHA 3
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ABTS radical scavenging activity
(mg TEAC/100 mL sample)
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DPPH radical scavenging activity
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Fig. 3. Antioxidant activities of vinegars fermented from ce-
real crops with Incalgyun. Abbreviations are the same as in
Table 1. Values with different superscripts are significantly dif-
ferent at p<0.05 by Duncan’s multiple range test.

+ DPPH radical 2A&4H(26)8 EFE 22 Troloxs}t
Hlwate] TEACE A4S A3 Fig. 3% Zo] YEyth
ABTS radical 2AZAHE ABTSS} potassium persulfate
£ ol WXt ABTS -o] A= —Zré%«] kst
g4l o8 ABTS - ©] &A% o] radical 572 A2 H=
o] gAML =H o]lE TR o=z Urlyo FEEo
ABTS -9 2AZAHE ZHE = UTh25). 3 A3
T2 XA ARkl #oste 4bsd &4 free
radicaldl HALE Fost] 4H8lE AAAT= HE7} HH,
free radical 1A UolA Z+E AR Mz =315 do
JIBE AE FEE TN AR A48 F e E4
S AT Fo o] ATH2G). AlTHF vz ABTS
2 DPPH radical 2A&4 L Z+2F 145 2 2.85 mg TEAC/
100 mLZ Yebth ABTS radical 2AEA4-L Fx8] &=
Az AY &5 FFE AxS Az 44 1640 2
15.13 mg TEAC/100 mL9] &2 &4& Hon, DPPH
radical &AL vz} A E o] &3t AxF A7}
242} 1716 2 1647 mg TEAC/100 mL9] =& 45 YE
Wtk 1z H7F FF4 %] 4 ABTS radical 24
AL Wz A2E o] &dto] Az A %7}t 747} 3710 ¢
34.24 mg TEAC/100 mLZ YElte ™, DPPH radical 47
gL Atz W2 E o] &3t Alxg Axrt 747} 20.26

ECECIEL

)
i

d 1177

2 16,60 mg TEAC/100 mLE %<& 242 Yehhde A
Ao QLTS AR JHA27) AT E BA 4
AzxHEG £ B8 Hole Aoz YEgon, 53] A%
o} W 2E o] & Azt IA F7HE A& RISt o
A % radicalo] x}o]S Kol AL ukSaE AR 3o
2 Az, dE tig A7t o] Folxord Aot
ABTS ¥ DPPH radical 59 £2AZA4L dE=/Fy SR
o= 4o 7|lste] @35 E4E Yehlle 2eg B
W (27), 8 &FF o] 8T 27t AL B2 A
ole e F ZTEvle Tl 719dE o A
& z

oo AxE B u FILL o)Lt ZAZ A ’
&7 59 AT olgote] 42T AxSY B
S AxAZT M Aor HA

et 99T IS A £ 1Y, 54 & 5
H3e olgs) 428 Azl o5 5L PEF 2
3 ABF A7t 7ol wek 2eN A FFe fH Hol

2 Bolx Lo} IR W ola e fojHel I}
ol Bttt 53] Awat Q4o ko] A F
o7 vehgon, Zed v %(2,27885 ppm)dll A, Q14

F4(1,617.28 mg/100 g)oll A 7+ =& S o Zg3
Q] FHUOE ST £ UL AOE BT YEs}
BrE AZEH5 @ua2633Bx 2 00798 R34 %
oA Be AYS HAD Q2T Aol wel S 4%
2 BT pHE ABT Y7kl w7 EobAE S
Qo & HEE ol 3% neth AFHE @
4E W QDR G Tl hE ARE T A% fo

Zo g ato]lE Hole ZoZ YN AFHE dvilx
9] glucose $HE 489 mg/mLE Ve on Fa2 %9
- ZZeA 562 mg/mL, A& H7F 2ZeA 558
mg/mLE 7} =4 et JFAxe] FE /7%
acetic acid & succinic acid® el oH, & F7]4F g
Az 7ol wet A A o= o3t FThekAd r
%l xfolE HolA| kst F ofw|=t EHEFe A

v 2 27} 63.75 pg/mL, F324 %29} Q1A Hr}
S Z47F 1,125.24~1,976.37 & 1,045.36~2,057.34 pg/mLZ
Uelgt & Z289E g3 F32 2= 2859~41.26 mg/
100 mL, 912+ H7F %= 2657~39.62 mg/100 mLE X
Stk ABTS % DPPH radical 2484 AAHoz A7
TS JA7e Axrl A8 F3A2ET 52 ZAS B
om, E3] 2px9} WEE o8& Ayt A FUHet A
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