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Abstract

Antioxidant activities of traditional liquors produced in Chungcheong~do were studied. The contents of organic
acids, carbohydrate, and protein of the traditional liquors were 0.30~0.95%, 1.4~11.1% and 1.5~37.3 mg%,
respectively. Especially, the contents of phenolic compounds of L.-3 was the highest (205.8 pg/mL). L-5, L-4
and L-3 showed higher antioxidant activities than the others on hemoglobin-induced linoleic acid system. L-5
also showed high reducing power and scavenging effect on DPPH radical. Scavenging effects on hydroxyl
radicals in L-6, L-5 and L-4 showed higher activities (42~53%) than those of the others. The highest scavenging
effect on superoxide anion radical was observed in L-5 (ICs: 1.1 ng).
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Oliré*@. d4& 4
&o] d3& P AR 100 mLoﬂ %— 4* 50 mL

7}ated FHFAe] 70~80 mL7}t HEF
E 71ste] 100mLE A4 FFHAZ S g }04 15°Cell A €]
%zgg_g p::_]-xokg}g\{\:}. ]2 £ ]p:],a'l—z—l o

F 50 mLg #Astidzste) ¢E4 AAAZ
2 JELB‘PO:] Z A ek micro-kjeldahl®, &4
(2-hydroxy-3,5-dinitrobenzoic acid)¥ &2 3 %‘}
o 2 3abslel v, &%-& phenolsulfuric acid®
gl FEfo R 53’&5}21 o} pH+ pH meter(Flsher Accu-
met) 2 A st} 248 0.1% phenolphthalein 10 pL2
7}3te] 0.1 N NaOH= Al &4o] viepd wj7zix] A3t
ubak o 2 ghabste] Veh i ith(4). £95 %2 Folin—Denis
(10 ez st AR 02 mLE A AT + F
$45 718led 2 mL2 24§ ©hg 0.2 mL Folin-ciocal-
teu’s phenol reagent® 0.2 mL 7}&hed 387F vk 3o}
Na;CO3; Z3-4-9 04 mLE 7}3le] E3k3ka /-5 A7}
slo 4 mLE A3 ohd Aol A] 1A 7E 9] F AFSS
725 nmell A FF = S48 FHE FS
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Hemoglobin-induced linoleic acid systemollA{2| &
HetEy

Kuo 5(11)¢] v & 9 ‘8:]6—]-0:] zﬂg].oﬂr,]. nk-2-ell 200 pL
(143, 1 mM linoleic acid emulsion, 40 mM phosphate
buffer, pH 6.5, 0.0016% hemoglobin &-1)5 37°Cel| 4] 45%
Zk w3 % 25 mLe 06% HCIE 7}sted A\ube] Atsts
A8t e) 0.2 M FeClz 100 nL2} 30% ammonium thio-
cyanate 50 ULS- 7}8+o3 480 nmoll A EF =2 S3sle] ub
SHoll AR AAtsE] ks SHsAT

i ml

tannic acidE

aad

Reducing power

A 8.(50 bL)E 0.2 M phosphage buffer(pH 6.5) 200 pL,
1% potassium ferricyanide 200 uL2} £33 50°Col| 4] 20%-
7}k uh-2-3kgd v} 109% trichloroacetic acid 250 pL& &3 o
71&F the 108-7F A1 E-=1(3000 X g)&ted F-& AFAl Yol 500

pLe] o] 2p=F-4=2} 0.1% ferric chloride 100 L& 718} 37
Coll A 1087k wk-g-3 ok w529 F3EF 700 nmall A
=231 TH12).
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A AFFo52 DPPH #H413& ©] 88} Blois(13)9] 4
o ule} &3t A& 0.2 mLe| DPPH £ <4(DPPH 125
mgg o &g £3)) 08 mLE 7}8F F 2087k uk-S- A7 3
525 nmellA FR =& A3t A5 T3/ dxTo A4
< v &Eodrt

Hydroxyl radicals &A%

Hydroxyl radicals 427 %2 Halliwell $(14)2] ¥} o} u}
2} 24 8141 o} ¥k-8-94(0.02 M phosphate buffer, pH 7.4, 0.05
mM ascorbate, 6 mM deoxyribose, 0.05 mM EDTA®} 9l
F)E 37°Coll A 3087t vk-g-3t v} vE-8- 3 0.75% aqueous
TBA 0.5 mL& 7}3td £33+ ¥ boiling water bathell4
157t wh-gatel WA 7] ofF 70% TCA 0.5 mLE 7+&
o} 208 F 3000 X goll A 1587 Al Ea]sled o1& AlA o
o] F4%E 532 nmellA A slgdo)

Superoxide anion radical &~H&4

Superoxide anion radical 2271 &4 - xanthine/xanthine
oxidaseZ 0] 43t superoxide dismutase &4 A& o)
£-3}93t}(15). Phosphate buffer(pH 7.5), EDTA, cytochrom
¢, xanthineo] &E39 vh-§- o)) ARG A BE 42 %
xanthine oxidase 24 20 uL& 7}3te] wb-8-& WA 8ty
o} w7 A] - 6027E) F3 = W E-E 550 nmoll A &3 8}
sk A2 Ariskg th2 A 3t 5~103] S 3laL Z7tel
o) 8] 4] 550 nmell 4] cytochrom c2] F¢lo] JA 5= nv]|§ =
A AL Aok v e £ o= 1 mLrt A
Bt L kS AE FH-EQ HF5 5= 47 0.87 mM phos-
phate buffer, 0.00174 mM EDTA, 0.00174 mM cytochrome
c, 0.0348 mM xanthine®| = A slsith. ¥ xanthine oxi-
dase® 550 nmell 4] 2% F3 5 ¥8r 002 71$ HE
£ 2.3 M(NH0):504 &4 2.2 34 3}o] Rristgict. 42
cytochrom c9] 9% 509% A8k %F2 1 unit® AlArs}
A3 2o AgEg [CooZ vebliglt.

2 7EFE 93l o) gt el EA
< v gk érﬁr(Table D), & Tk 13%~18% A =2
T -39] 7% 16%% 2] HAF 9 30%2}
0% 4= JE&% ¢ SFFE ALt st FA R
E AR A 530 opafdk dhefa) o) oF 84 B-& Ho)E)
o A z2g Ao FE& ol—arz Alaivk ZFAA Q¥ o}
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Table 1. Chemical components of the traditional liquor

Tri(cl:::rnal Ethanol (%) pH agé;?;al()ol/f) Protein (mg%)  Total sugar (%) P(;lgfgp/l:zlric))ls
L-1 13 3.7 0.41 15 10.0 39.7
L-2 13 46 064 6.6 11.1 152.1
L-3 16 53 0.89 37.3 74 205.8
L-4 17 51 0.69 13.2 9.7 176.0
L-5 14 48 0.95 30.9 14 163.5
L-6 16 56 0.30 9.1 47 97.2
L-7 18 56 0.56 28.3 8.9 164.7

2 ARgahE e, L-59) 79 A9 g AR Aol
3o o2 97 BALS 7R3 Yok 945
714H-E Zubito 2 a4} 0.30% ~0.95% 71

g Bolon o] Kim £(16)0] B g ul&Fe] &

Ab 3 0.05% ~0.55%9 FAHE 714 e B oy
L-39 L-59) 7% 0.89%%} 0.95% T} £ 714 deks
Bk 9459 o) ke 14%~11.1% % tha 3 g

ol AFo] & Ho)i 9l e} Kim F(16)°] B.37 0.28% ~14.1
% Fepab 2 Aol S Meolx skeh A FaFL 15
~373 mg% 2 A3s) o Faks _1;1_0] v Kim 5
(16)2 0.16%~109% 2 423 ¥ L Rastded
ol 2R U4FE AFE BAo] ASl AA G
o] 7] o] W W& A9 A Fel el 47
o g A o) Sa g 349 How o

mg%

2 Aol & Bk wak AP EAH R A3zl polyphenols
A o) gFekL 397 ng/ml~205.8 ng/mL2] ek n.gl

o L-37} 205.8 ng/mL 7}3 -2 polyphenols &3S 1 ;3
o L-2 L—4 L-5% H]_u_7<q =& 3=k vt Poly'
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Hemoglobin-induced linoleic acid systemo{|A{2| &
AtrslEty

Akt S 248 A3 Fig. 1), L-5, L-4 9 L-39] &
Arsla Al o] 71&29) 84rEkA] 2 42 A tocopherol(0.05 mg/
mL)<] 6]—}\}-31].%/\39,] 80%4 =9 a‘l/\]-sz}. AL 9 93__0__\/},
o] & 37HA] W&kl 21 #o] (p<0.05)+= Tl L-1
o] A-$ 32%A %2 zru};g].%x% o=z 7].2L 1/%9_ AL vy
o}, L-4%} L-3+= o} 2 w234 #] &) v] 23 %2 polyphenol
3359 gak(L-4: 205.8 ug/mL, L-3: 176.0 ug/mL)°] &
Abs}E Al of] 23 3F2 v A Ao g FAE ] L-52] YR )
e = o 98 Wang 5(18)8] B a4l 9314 lotus plumule
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Fig. 1. Antioxidant activity of traditional liquor against lin-
oleic acid peroxidation induced by hemoglobin.

linoleic acid®] AF-E4H3HE HJA|sl= &35 Ry A2
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Reducing power

ZA 78] 9439 reducing powerE &4 & A3 (Fig.
2), L-57} 77HA Wl145-F ol 7FAF =& reducing powers
Bolom -39 L-4% ¥4 &2 reducing powerE B4
t}. W32 reducing powerE &3]3 A= Fig. 104
A8 gAtst A I A AAE B} ol = HAE &
A 2] gAksl 8 A o] reducing power?t A g @A 7} 9t
R(19)9 At 73S 29 v} Reducing powerZ} &
& HgFo] Fid EAo] AAFAANR €& & I
ol @} free radicals® HF-§-3lo] o] 8- ¢+ 3131 B2 A g
A)A Z 3 radical chain reactiong £4 A1 A 43 AL
vhgahA =oh(18).

FSPNEEICES
A A}F-od 52 free radical A A F2} 27169128 = 3)
3hi= DPPHE ©] 83l -4 3ldch DPPHE AA =&

A5 ol Eo] & oA 3 ubRL Al B2} (diamagnetic molecule)
2 AE A (AH) A A oF-g-3 2ko] U EHDPPH: +
AH—>DPPH—H+A-) akstgAd & 971ty $18 DPPH
ol vh-g-& A 7|4 e4kE g g A d EAERE 45
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Fig. 2. Reducing power of traditional liquor.

°} DPPH& ﬁm‘ﬂnw 515 nmell 4 ¢ FHEE ZHastA
=t} 032} A radicals L A7) AG A A7) = o] =
o F2 KJ*&E}%}@—E— 71 & 4= gl.2.», A4 DPPH rad-
icalell W&t 253} BAbE A Ao 2] Awzke] Al
A= 3ux vl doH20).

FAAH e NE&F AT 5E vl A (Fig. 3),
L-59 Aztgolse] o wl&Fo vl 45T & 5
% 2lth ol Wang 5(18)9) B o4 ¢} o] L-59] A&
ol Aol FHE B o7 B Esin

Hydroxy! radicals _+_7'i=

Hydroxyl radicals 4752 deoxyriboseE ©]-&3}o] &
#&git} FeCls-EDTA, Ho0:9} ascorbic acid?} deoxyribose
$} ¥k-8-A], hydroxyl radical®] 2233} deoxyriboses} Wl-&-
&lo] MDAE ¥ A 3lA e} melA hydroxyl radical 27
5% 71A & £4 2 deoxyribose®} ¥F&-3 < 91 & hydroxyl

—O— L-1 — v L-5
0.8 - —— L2—— L6
—o— L3 —4&— L7
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Fig. 3. Scavenging effect of traditional liquor on DPPH
radical.

radical& |73l MDA A4 -& 7&"\/‘]7‘—-1 = gl vz}
A w23l A 9] hydroxy radical 245 DMSO<} ¥ =2
Al (Fig. 4), L-6, L-5, L-49] hydroxyl radical &7} %o} 42~
53%2] 2754 ¥.ql ¥bH hdyroxy radical 24 %5°] ¥}
¥ DMSO(0.01 mg/mL)+ 64%2] Z27%-& ¥9c} Ghiselli
5(21)& A £ x 39 phenolic fraction®l 4] hydroxy radical
2A%S Bud A L5 L-49 A$ o ulEFd b
8 ¥l 2 polyphenol ¥%-& B4l ol whel 0159 hy-
droxy radical 22752 polyphenols®l] 7] 1%+ & 3}t o}l
W AT oS = op & A 2o}

g

"l 432] superoxide anion radical &7 &43-& superoxide
dismutase 84 &4 & o] 4313t} o] W -2 xanthine¥}
xanthine oxidase®] ¥H-8-l| 2] 3] superoxide anion radicale)
A 2 o] radicalol] 23] cytochrome c7} 4= =d) 3
1% cyrochrome ¢ 550 nmol| A} 3 =& vtehfich o] w2
Alell superoxide dismutaset}t 7] €} superoxide anion radical
& 2A% ¢ 9le 40 A3 7% cytochrome ¢
ol HallE L 1 ANAHEE AT o2 vi-$- U738} A super-
oxide anion radical A4 5% AT = g}

FA A9 w439 superoxide anion radical 2H <& &
]t A3} (Table 2), L-52] superoxide anion radical 224 %
0] 093 unit/mg & 71& =L 475S 9o, L-67}
0.81 unit/mgL-& ¥ HAE & 275 vgr)

ojate] Azlol o)t FAR AL W&F 774 S L-59
L-47} v] A shilst @A o] Hojyt Zl2og AZ4Hy £3
L-52] A% 7} 52 4sgA4-F A 5ok L-59 2
o] ¥]wA £ A IS FHIL FFE A 4= o
ARA] WA ) = hydroxyl radicals®] A4-& 24 o=
2 d3g AHE A #24-E A3 5 & Aol

Superoxide anion radical

80

Scavening effect on hydroxyl radical (% of inhibition)

DMSO L1 L-2 L-3 L-4 L-5 L-6 L-7

Traditional liquor

Fig. 4. Scavenging effect of traditional liquor on hydroxyl
radicals.



Table 2. Superoxide anion radical scavenging activity of
traditional liquor

Traditional liquor Unit/mg solid 1Cso (ng)

L-1 0.27 3.7
L-2 0 0

L-3 0.27 3.7
L-4 054 19
L-5 0.93 1.1
L-6 0.81 1.2
L-7 0.44 2.3

debx 27148 E Fo L-59) A ERER RS
stebastsl L5048 Rasede AR A )
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R145e) nEAB} S0 stz WA F 94
ol Alz=H o] A B F NEFE o] SR HE2

A3l @A e shaslaA S SAsd . FAA
o 9] 7572 ul&F+= 0.30~0.95% 714k 1.4~11.1% 2
gefat 1.5~37.3 mg %9 et gekg- Witk 945 1-3
94 4% 7}AF =2 polyphenol 3H3HE-2) 3H3F(205.8 ng/ml)

< 2ok 725 W&EFE -5 1L-4 9 L-3+ tocopherol
(0.05 mg/mL)2] 3413 e) 80% =2 stitsl B4E
By ot ol F 7k W17 f-914 Aol (p<0.0b)=
otk L-57} 77}A] w326 713 -2 reducing powerE
Bow, wg Axpgeds G A o wl&Fof vl 455}
At L-6, L-5, L-4+ 8l %2 hydroxyl radical £271%

Hglow o]F L-5& superoxide anion radical £-7]-5¢]
0.93 unit/mg 2.2 7} 2 £75S BTt o4 A
off &3t FAHA QL w&F TR F L-57F M w2 %
At gAdE Bl
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