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Abstract

The quality and antioxidative characteristics of drinks prepared with different mixing ratios of black gadic and
Oenanthe javanica DC., BD-1 (black gadic only), BD-2 (black gadic:Oenanthe javanica DC.=2:1), BD-3 (black
gadic:Oenanthe javanica DC.=1:1), and BD-4 (black gadic:Oenanthe javanica DC.=1:2), were studied. The pH
increased with the increasing concentration of Oenanthe javanica DC. extract in all the tested drinks, but the sugar
contents decreased. The total polyphenol contents of the drinks were 28.48 ng/mL (BD-1), 41.91 ug/mL (BD-2),
42.36 ng/mL (BD-3), and 46.96 11g/mL (BD-4). The SOD-like activity was highest for BD-4 (18.60%), followed
by BD-3 (15.53%), BD-2 (12.53%), and BD-1 (10.27%). The thiobarbituric acid reactive substances (TBARS) was
highest for BD-4 (52.51%), followed by BD-3 (45.70%), BD-2 (39.44%), and BD-1 (28.72%y). The ferrous ion
chelating activity increased with the increasing concentration of Oenanthe javanica DC extract, and BD-4 showed
the best activities among all the tested drinks. The water-soluble vitamin content (vitamins B;, B, Bs, and C)
of BD-4 (1197.77 png/mL) was higher than those of the other drinks (BD-1, 213.02 pg/mL; BD-2, 477.87 pg/mL;
BD-3, 914.72 pg/mL), and the vitamin C (806.21 pg/mL) content of the water-soluble vitamins at BD-4 was higher
than those of vitamins B; (68.04 png/mL), B, (312.51 pug/mL), and B (11.01 pg/mL). BD-4 showed the best score
in the sensory evaluations, such as in the evaluation of the color, flavor, taste, and overall acceptability.
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AR SrlEe 5 FUZ T2 o] &H I o] thegdt
AF3 weto] #A3F Ayl B st
vl U2](Oenanthe javanica DC.)= 21418k
g u o] A RES AFHsIS UE, A
°]-8-=™(10), 75 AF LAY e 3
okg A1 Zo|th1]). HlUale F& /\él‘i—oi—t— ’\v‘i" 94.9%,
A 2.1%, B53HE 1.5%, HIEFY A9 B H|E31o]
HlEP:—'J B¢} C= F53laL, 24, 91 9 3 53 2 5714
A2A FHrElo] Avh12). B3 dhelAe 2ol
I 0}04 oH°d olx, Fd, 1¥ete] X 5o o] &3AY 55
F9 =S Aol Al Hrlske AeE dEA Ut
(13). UMFJ 283 250 B3 ATe vye THES
g dad14), vivelet S st AFE
3k Zatg 2 8(15), Evivd] g 559 DNA &
’d Bs 83K16) 59 A7t olFoA Aot gk 47

mlo

oz te A B A77t Basith
Ao Sk grel AelB FA3 FAAN
& % 2ARA velel AL FeAE AEs] A,
Srkss) vhe) ERSRE Axsel 1 FASHL vm
A=k
Mz Y o

NLE

Al A48 Srkse AYSTEgEETYAoR
we Agngorn, piues 3% 94 1@40% Avi

il
A8 Polsto] 20ToIaI Raks] £ Agiol 83}
Aot S 2AZg Y892 malto dextrin, fiber sol 2-L,
isomalto-oligosaccharide 52 ()t o2 H-E Fujj o]

A8 ST,

ojuz] ¥ot Eo0ks 22 M=
SutEd vug] £ 585 Axs] S8 Seksg
)i}e] 2 742} 3:0(BD-1), 2:1(BD-2), 1:1(BD-3), 1:2(BD4
o] Hl&(ww)E 3t %, 10812] BAGTE 73l 95TCollA
82 ]7]' L FEI}A FEAS S8 AXEOE ARSI
Fo] E3Hle 47 T?E 90%, malto dextrin 2%,
ﬁber sol 2-L 4%, 123 isomalto-oligosaccharide 4%S &3}
sto] S5 5 Az

H+ pH meter(ORION 410A, Orion Research
Inc., Boston, MA, USA), @5+ UAE TEA|(Atago
PAL-1, Tokyo, Japan)Z 3743} th

Total polyphenol &2 =3
Folin-Denis H(17)°] w2} A& 1 mLe 0.2 N Folin-

7Vete] Aol 387
& Qhaoll A 1AIZE

Ciocalteu’s phenol reagent 1 mLE
HEEAIZ] &, 75% NapCOs 1 mLS 71k &

ot W3t & 765 nmoll A FFEE =43 F Zg
= FFE garlic acids FFEAE 3 FFF4 3}

of AEskAtt

SOD-like activity &3
Marklund®} Marklund®] ®WH(18)e] whe} Tris-HCI
buffer[SO mM tris(hydoxymethyl) amino-methane+10 mM
EDTA, pH 8.5] 2.6 mLoll A]= 0.2 mL<} 7.2 mM pyrogallol
0.2 mL= 718kl 25 Col A 103 %] 3, 1 N HCI 0.1
2 bt} wge A A F,
pyrogallol®] & 420 nmol|A SFE=E SAIATH

ABTS radical &7{s &3
ABTS|2,2"-azino-bis(3-ethylbenzot
acid) radical 4~7%-2 ABTS radical cation decolorization
assay(19)5 ©]-83}o] =43t} 7.4 mM2] ABTSS} 2.6
mM potassium persulfate S S35} A2 - Aol A] 244]
7F ¢ HA A radicalS AL o 2F F ol
ABTS €95 732 nmol|4] &3 %7} 0.700£0.030(mean+
SE)©] % =% phosphate-buffered saline(pH 7.4)2.2 3] 443}
o] 2831 AR 50 pLoll ABTS |9 950 L= A7}8)
of haellA 10@3F ¥H3AIZl & 732 nmol A FREE

73l

hiazoline-6-sulfonic

Ferrous ion chelating activity &%

A& 1 mL, 80% °lerS 0.8 mL, 2 mM FeCl,-4H,O(Sigma,
St. Louis, MO, USA) &< 0.1 mL, 5 mM ferrozine[3-
(2-pyridyl)-5,6-diphenyl-1,2,4-triazine-4°,4°’-disulfonic acid;
Sigma] &% 0.1 mLE 37}t ohy &8st A-200lA 10
7+ WA o™, 562 nmol A FHEES =33 THR0).

T84 vitamin &3
84 vitamin 35S HPLC HWEEFHQRDOE =4
+ ascorbic acid, thiamine, riboflavin,

staem, 2FE4
pyridoxine-S- Sigma AFS] A|oFS- Y3t ARE-SEATE Al
& 10 mL<S 0.2 ym membrane filter(Millipore Co., Bedford,
MA, USA)Z J3}3F & HPLC(Surveyer MSQ plus, Thermo
Scientific Co., San Jose, CA, USA)ZE 220 nmol| 4] &3}
© 1, columne Thermo Hypersil Gold aQ 5 pm(4.6x250
mm), 71Z7]+< Thermo scientific MSQ plus mass detecter,
ol FAS AMAS 50 mM KHPO,pH 7)°|w, BA-S
methanol©|T}. 0] 549 F-42 1 mL/min® & 0~5% A}o]
A= 1% B ©]574S, 5~15% Alolol= a8z 1~
20% B o]E}\l‘o] == %Eﬂ—ﬁ‘—‘}igtﬁ, 20~27% Alolol=
TAHA 02 20~1% B o]F/de] HER FHFACH, 2



Quality characteristics and antioxidant activity of drink prepared with black garlic and Oenanthe javanica DC. 195

7~30% Aloldl= ¢AA S E 1~0% B o]0 HEE
THFAT AR FUFLS 10 uLol Aok
ZHsadAl

SAAzZ|

BE AL 33 gHEoF dPste] Hix|et FFHALR
YER A, §-2]438  SPSS(Statistical Package for Social
Sciences, Inc., Chicago, IL, USA) ver. 12 software package-=
0|8, p<0.05 2.2 Duncan’s multiple range testol] <]3}

o HS3HH-

EEET: (]

[l

pH, B=, Mz M5}
nue] d71elg] wE 53 S50 pH, B 2 A=
A A= Table 13} 2t} vvbe] F2949] pHE 5.350]%)
o, Zuls FEA H7h3 zlﬂ?(BD 1) 400, Erh=s
7 vjyg)e] EFRERDE TF FE3 F2HS W3
[e)

SEBD-2),1:D9] HE&E EF Z%ﬁﬁ FEAS HHe
SE(BD-3) 183(1:2)9] HIEE EF FE3% FEAS
2713 S5 (BD-4)2] pHE 247} 4.09, 4.24, 43622 L}
w, vy o] kol 7 5 Asdhe 4% UE
Wick Shin 52202 759 AZx F pHE AL AHIs)

£ 4% Btkn Basiglor, 2 Ao A E 44

Ql Zolso) pHS 4 nuel 5 27kl whel pH7
g Roz
Ua F28 4 %E‘: 2.1 °Brixe]lo.m, wite] o}
_;_ 3 ero grE 279l BDl-?L7l212§
Mﬂ«l A7E wgol 7Kt wet &
zjﬁslaicl o= Wyl 9] Zrt Snlso] HE) *o‘EH
207 vho} mjujz}e] Hrtel g sAaTtel 7]lE e
2 BE

Table 1. pH and sugar content of drinks prepared with black
garlic and Oenanthe javanica DC. extract

BD-1" BD-2” BD-3’ BD4"
pH 40010027 409:001° 4242004  436:002°
°Brix 212405 198:03  175:06" 15807

Black garlic 3 : Dropwort 0 (w/w), Black garlic 2 : Dropwort 1 (w/w)
Black garlic 1 : Dropwort 1 (wjw), “Black garlic 1 : Dropwort 2 (w/w)
Walues are meanststandard deviations of triplicate determinations.

Means with different superscripts within a row (a-d) indicate significant difference
(p<0.05).

Total polyphenol &2to| HH5|
nuele} Suks £ 359 & Eds s 53
Sl Z3K(Table 2)= BD-47} 46.96 ngmLo.2 7} =7
UEl o n, BD-3(42.36 pg/mL), BD-2(41.91 pg/mL), BD-1
(28.48 pg/mL)°] At vy A7t wE F EejvE
el SV iyl 8 ZEulEel 71919 Res
AtEET Hwang 5(23)& Vv dlehe 3559 & £
HE ek =4 A} 3750 mg/g & UrE‘r o, UMFJJ%

o] &3k APIAL dljhE FEE(157 mgg) R T <>ﬂ

FEE14T7 mg/g)«l kol HlE| =t B sty
Lee@4)9] ke Q53] Tz Dol 5
59 FFe FHathe

HaS B ATE FAR 3T e,

[€)
7} &2 soge £

SOD-like activity 45}

&3 559 AlZxY SHLAE RIS ARE ASHAT]
= 8-S A5 8421 SOD A (Table 2)-2 BD4
7} 18.60%°2.2 7} Ehow, BD-3(15.53%), BD-2
(12.53%), BD-1(1027%) <. & B34S Hol Znls S8
wHoth wye] kel o8 359 SOD fAR o] 718t
Stk Shin 5252 Svls & 8E2] 1000 pgml =0
A SOD FAFEAE 28.11% 2 YEEO M, Lee24)= VY
g €5 %7374}_‘:‘ 29| SOD Al E4g0] 248%E
YUehHar glof, B AT Axe vl =2 A4S Hor],
ol F= W Aold &gk Aozt ATEH UL

ABTS radical scavenging activity2| s}

ABTS radical £&~75 %2 potassium persulfate} ¥+
3o =AMo] ABTS radicalS A, AT ol
(ABTS")S 3381438 717 EA o oa) A A% o] radical
-‘—ET%O AH o] ;‘di}\ﬂ o] ELAHQ‘:_ -]_0_ o]Q_z‘sl- 8}4\_]—§}:§:_£l-/\6]
=4 Pyolthe). ¥Iuels Svis E£F S89 ABTS
radical 2~75(Table 2)-& =7 BD-1°] 28.2% =% 7}
shotom, vyt 7} vigd S71gel uel frelHoz
=73l BD-2(39.43%), BD-3(45.69%), BD-4(52.51%) <=
o2 F7HATh Lee4)E PivE] €452 2A0%
29| Y7} FEsk S7V0] ek ABTS radical 2784
o] 27T Rsjel, E A7} fA1F BRL UER)

H)ue] H7bel o8] Snksst vl £33
G5} Bae ke Jloz Beksdn,

Ferrous ion chelating activity2] s}

Fe*' o] 28 M Zoll A 2tk Aol Hojshe 244
9l 42X AQ 3I8E 2AAH27). w3 A4
R0l A-3 AAE A alsls A4S & Jde
F23 2% Fo sholth wlvelet Fvkse) A7) g
S 23 Enls £ 89 ferrous ion ZdHolE &}



196 FRAEATHE

§13)2] A21 A2Z (2014)

Table 2. Total polyphenol, SOD-like activity, ABTS radical activity and Ferrous ion chelating activity of drinks prepared with black garlic

and Oenanthe javanica DC. extract

Measurements BD-1" BD-?” BD-3” BD-4"
Total polyphenol (ig/mL) 2848020 41.91£0.65° 42.36026" 46.96+0.38°
SOD-like activity (%) 1027:0.29" 12.530.61" 15.53£023° 18.600.20°
ABTS radical activity (%) 28.7240.48' 39.44£0.79° 45.70£0.39° 52.510.11°
Ferrous ion chelating activity (%) 6.38+0.71° 19.170.40° 29.39091° 39.940.79°

"Black garlic 3 : Dropwort 0 (w/w), Black garlic 2 : Dropwort 1 (w/w), IBlack garlic 1 : Dropwort 1 (w/w), Black garlic 1 : Dropwort 2 (w/w), Walues are means+standard

deviations of triplicate determinations.

Means with different superscripts within a row (a-d) indicate significant difference (p<0.05).

(Table 2)= PUe] H7F Hl&o] Sl wet fojdo=
Z7ksted, BD-19] 6.38%°] Hlal BD-4= 39.94% = 6H] &
7}et k. Hwang 5(23)2 PlUe] & 8 E9 ferrous ion
chelating €3+ 1 mg/mLAlA 16.65 %2 HISIH O H,
3559 ferrous ion chelating 3= vug] 7ol 25|
=74 Ao ® AaE Tk

M Vitamine Hs}
nyele} ek £ 359 784 HIERIB,, By, By,
%‘E% ZA% Aa(Table 3)= 2+ AT F3] vt
Ska)-g-o BA Qo) vIEMY €9 ko] 71 =4 JERt
Eﬂl, HIE Be®] 3hdo] 7P width w3t HIgl C 3
2 BD-1°] 130.10 pg/mLol A BD-4& 80621 pg/mLE LHE}
ol wve]e] Hrtgke] Skl wet S7heksith By,
BollAl HA] ARG A EFS vEld o], BiY] A9 4 AT
W 3eko 2228 pg/mL(BD-1), 35.06 1g/mL(BD-2), 58.91
ng/mL(BD-3) 12]1 68.04 pg/mL(BD-4)< LERASITH
Hwang(28)2 Ew1|uhel o] vty 3k =4 Az, vy
C9] ghako] 714 =4 Yehen vlEl By, B, Be2l &
o2 YERgThaL Barste], vy o] HIER] gkl <]
3 vlue] o] $71EE Srks vive] £S5
HIEHT] &hago] F7kgh o= ek Qo

4

b 3

Table 3. Water soluble vitamin(B;, B,, Bs, C) contents of drinks
prepared with black garlic and Oenanthe javanica DC. extract

BD-1” BD-2” BD-3” BD-4"

2sZA

Plye] et Srkse] A7t HlES 2R 3 @%ﬁﬂ s
AL APk Table 49 2t A, g, ot
&= 3] vvE] A7) W] 7MY =& B zlal?ﬂ 71
it A2 BD4E zﬂﬂﬂ 7 ARTES 2 AolE
UERHA @3t 0H, o= Frks o] 1E Aol 7191
D
Hlge] S7F &5 frojH o Srksklnt o= Wy
o] Gt sto] Frhse} A=A Pt st dststed
23879l uho] A=FHE JjAe Aow FoET)
*bl ﬁﬂri Ulﬂrwl —Ul S ol8d 58S xﬂét‘g

_4

= vl
2 1 A ARAZ
o1 A 3 90e] A9t

Table 4. Sensory quality of drinks prepared with black garlic
extract and Oenanthe javanica DC. extract

BD-1" BD-2” BD-3" BD4"
Color 3.15:059°  340:050° 3.55:0.69°  3.90:0.64°
Flavor 305:060°  355:0.69° 370:080°  4200.62°
Taste 310055  335:075° 3.60:082°  405:0.69°
Overall acceptability ~ 3.15:0.75  325:075° 375:072°  4.25:055°

Ascorbic acid
(Vit C, ng/ml)
Thiamine
(Vit By, pgimL)

Riboflavin
(Vit By, pg/mL)

130.10 32479 602.21 806.21

2228 35.06 5891 68.04

57.09 111.59 242.82 31251

(Vifygﬁd"flgfm 355 643 1078 1101
Total WL 478 9142 119777

Black garlic 3 : Dropwort 0 (wW/w), Black garlic 2 : Dropwort 1 (w/w)
IBlack garlic 1 : Dropwort 1 (w/w), “Black garlic l . Dropwort 2 (w/w)

l)Black garlic 3 : Dropwort 0 (w/w), Black garlic 2 : Dropwort 1 (wfw)
Black garlic 1 : Dropwort 1 (w/w), “Black garlic 1 : Dropwort 2 (wfw)
Walues are means*standard deviations of triplicate determmatmns Means with different
superscripts within a row (a-d) indicate significant difference (p<0.05).

o ok
i —

Suks §89 71547 758 SXE 8 SrkeEd
vy o] vjghe 2 242t 3:0(BD-1), 2:1(BD-2), 1:1(BD-3),
1:22(BD-4)9] Hl&(ww)Z2 G|t Ax3 359 2F8
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S 3 HE Sk Soks vl
el 7ol

saene) pHE 27hgol wet 3715
Aor, S A4 AT e, St L

2to]E HolA] kot agkd mivtE] A
7}%&01 %7}?} of u}z} 240(BD Dol A 6.46(BD-4) = Z7}
HE gHEkS BD-490 4 46.96 ngmLo 2 713
=4 HLE} © ™, BD-3(42.36 ng/mL), BD-2(41.91 pg/mL),
BD-1(28.48 pg/mlL) =22 ekttt SOD FAFEAS
BD-49] 4 18.60%°.2 7} =& &S Yehfen,
BD-3(15.53%), BD-2(12.53%), BD-1(10.27%) <=°.2 &4
< YeE AT ABTS 24 2452 BD-19114] 28.72%
2 7P 9A SR AeH, vyl A7t ulgo] 71
wel f9Hos Zr1sle] BD-2E= 39.43%, BD-3
45.69%, BD-4= 52.51%=% YISt & o] LY oE &
iy H7bEre] Fbstel web Frlet o,
BD-1(6.38%)°] H1&l BD-4(39.94%)) 4] 6} =4 == 3)

874 HIEIRI(B,, By, Bs, O) g Wyt 7ol
F7Feel wet Frbeke AEs UEien, 53] HlE
9 Cco] 7% BD-1(130.10 pg/mL)ol] B13] BD-4(806.21 1
g/mL)7} 68 7}F S71skth TsAAke] A= A, 3
g, 984 7|5x 04 BD47F 7Y Ssetdt o] gt
ARE FTH 1Y, Svks v £ S5E AT
A Svlsd vy E 12 HlE(ww)E 38 Aol
A H B2 F4 B4 SHoAM 8 ZoE AR
2=

L
R
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