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Abstract

This study was performed to evaluate the possible production of a functional beverage derived from abalone
and with several plants (AP). Five types of AP composites were prepared having different medicinal plant

compositions (AP-1 :
honey; AP-II:
AP-III

black bean, arrow root, milk vetch, cornus fruit, liquorice root, zinger, honey; AP-V

abalone, garlic, jujube, Chinese matrimony fruit, dried orange peel, licorice root, zinger,
abalone, garlic, black bean, Chinese matrimony fruit, cornus fruit, licorice root, zinger, honey;
: abalone, jujube, arrow root, milk vetch, dried orange peel, licorice root, zinger, honey; AP-IV: abalone,

: abalone, garlic, Chinese

matrimony fruit, milk vetch, licorice root, zinger, honey). In vitro analysis were performed to examine the
antioxidant contents and alcohol dehydrogenase activities of the composites. AP-II had the highest total phenol
contents (28.55+1.56 mg/100 g), and AP-V the highest level of flavonoids (47.61+1.58 mg/100 g). At
78.89+0.16%, AP-V displayed the strongest electron donating ability followed by AP-II(57.99+0.21%) and AP-
I (37.66+0.20%). Reducing power was also significantly higher in AP-V. The Hydroxyl radical scavenging and
SOD-like activities of all composites were less than 15% and 20%, respectively. At 12.5% alcohol concentration,
ADH activity ranged from 114.474+2.18~121.39+4.36% and ALDH activity ranged from 100.0442.90~129.54:4.80%;
AP-1, AP-1I, and AP-Vin 12.5% of alcoholic concentration. The composites of AP-I, AP-II, and AP-V, all
containing garlic and Chinese matrimony fruit, were significantly stronger than AP-III and AP-IV. Finally, also
at 12.5% alcoholic concentration, the ALDH activity of AP-V was higher than its ADH activity.
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TF F299 gats 9 dIE tAEAQ aleohol
dehydrogenase(ADH)®} acetaldehyde dehydrogenase(ALDH)

I3 W +F T sHE AAN] T dE == & o] Ao "X YFE in vitroolH EAHFG

g9 Egow 0101747 At mEbA S5 & Sxd F

T 59 =3 ALE A AFd Ui @A) ZUhE | X2 LU 2id

=3 H48 87t AWH Ao, A ¢xs BIE

H7b FEEA dEhde A 24 g Sgue &34 QWHE

29 3 Mae FUE, "vdE 59 ALF(Kang BK B %0 A4eE HAAZEL BauE @ @ol)
S 2002), E(Han SK®} Lim HS 2004), ¥-o|(Kim DH 2

1994a, Kim DH % 1994b, Seo BI 5 2003), g-<A(Yang
DS & 2004, Seo KH®} Kim SH 2001), Z/NF(Park HY
1999) 5% éjﬂ%o}-b AEAQA el &3t glo, of

e %0}04 °kﬂ7<*°i 30‘ 3 2 2 =4 AAC &

Gl HAEGEZEE A 120510 g9
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E AE dzg B ado] B AT} By 2 o s
g °l I E el T AaseA 8l 2z 4%(Halzotzs discus hannaiye A% AEZ Algat
: 9} o PAR-S g, A7 9 2328 AL ALEYT,
X B(Haliotis discus hanmai)ye WGEo] 72E gz F - b o 7= o o’ ) ) 4 pole A
Hol A Al z82g Jo o A 9Jo] AEFe T ARAAAM dx2A FHE ’L}'UHQ
oA A8, FRFE HolZ o] &3ls FAYERA g e THAT AR ARAE o7 ZA B2
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Table 1. C

700 nmo A FFE=E =439 Y. FB R 0]=F Moreno

Abalone A% Haliotis discus hanna 700 700 700 700 700
Garlic s Allium sativum L. 100 100 - - 100
Jujube * Zizyphus jujuba Miller var. inermis Rehder 100 - 100 - -
Black bean 5 Glycine max - 100 - 100 -
Arrow root 2T Pueraria thunbergiana Benth - - 100 100 100
Chinese matrimony fruit T71A Lycium chinense Miller 20 20 - - 20
Milk vetch 3}7] Astragalus membranaceus Bunge - - 20 20 20
Dried orange peel 23 Citrus unshiu Markovich 20 - 20 - -
Cornus fruit AF Cornus officinalis Siebold et Zuccarini - 20 - 20 -
Licorice root d 3 Glycyrrhiza uralensis Fisxher 20 20 20 20 20
Zinger 37k Zingiber officinale Roscoe 20 20 20 20 20
Honey = 20 20 20 20 20
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MIN 5(2000)%] #Hol @&t 32& 0.5 mLoll 10% aluminum
nitrate 0.1 mL, 1 M potassium acetate 0.1 mL % ethanol
43 mLE A2 7tetd Estal ALoA 4083 BA
o o 415 oA FREE ARG oY F HEe
caffeic acid(Sigma Co., USA), Z2}H 0=+ quercetin(Sigma
Co., USA)S 717} E2EAZs A5¢ T3 wyleog
BMete] d& 32 AFMoRRH IS A&

3. gkt #A =3
T2 123 NEE 1 gmle $EE ThEo] ¥4t3) 2
Mo Abgatgdom, 2+ gast A3 As T3
NBHA 33 FRTE AHES YT BYPOE A3
FatH ot A 2HE-2 Blois MS(1958)8] WHHES W
Pt AlZ FZEF° 1,1-diphenyl-2-picrylhydrazyl (DPPH)
£AE Ttete] & oS A4 2087 BHEAI
T 525 molA FFEE SANAY. AATAFTE AEH
7V FRAVMTY FRE NE e

398 Oyaizu M(1986)2] Wo] wa} A& 1 mLoj
A4F 4ZH(200 mM, pH 6.6) Z 1% potassium ferricyanide
1 mLE AEZ 718 o3 50C9 FE4A 2087
FEAHT. d7]9) 10% TCASHAE 1 mL 7}3le 13,500
gollAl 1583 AAET F 42 A4S | mLod FFY
9 9 ferric chloride €98 AHZE 7}3le E33t o
= 700 nmollA FREE AL N8 FHY §F
T B 100%E 3E W AS A F3= #9 vz
VERY AT

Hydroxyl radical 4752 Gutteridge JM(1984)2] ol
utg} Alg#o] | mM FeSO4EDTA €% 02 mL, 10 mM
2-deoxyribose 0.2 mL, A& 02 mL, 0.1 M phosphate
buffer(pH 7.4) 1.2 mL 2 10 mM H202 02 mLE &
74k o 37CoA 1AZE HHAIZL & 2.8% TCASY 1
mLE 7133 95C F874oA 1083t 7123 & g9AA
532 nmmolAM FFEE 543U Hydroxyl radical &%
e AN FANTS AR 7Y F3E HE Y
Wit

SOD A2 Marklund S} Marklund G(1974)2] ®
Holl wet 4 TR duEFEE 02 mlo] pH 852
Z7 & tris-HCl buffer 3 mL9} 7.2 mM pyrogallol 0.2 mL
7¥ste] 25C oA 1087 WXAE $ 1 N HCl | mLZ
s AAANZ & 420 oA FFEE AT SOD
2 NE 7 FR7bY F3E 02 JEY
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ADH(alcohol dehydrogenase) 4%+ Hwang JY
(2004)3} Racker E(1955)°] & WI3sto &g 0.1
mL, NAD 8942 mg/mL) 0.5 mL, &% 0.1 mLE X}

ofrt

PN ExY 832 A 24 A 25 (2008)

#2 H7Me 2 0.01 M glycin-NaOH ¢35 (pH 8.8)2
2 HAFRNE 2 mLE & F 25C F252dA4 1087
WS A AT o] HRg-do] ADH(Sigma Co., USA) 0.25 mL
g 7}stgion, tix7= ADH tiilol 539 4548 3
7Vsted 340 nmolH EF=E ZA34T. ADHY E4&
NE FA7F A ZEd E4(%)eE YeEh it

ALDH(acetaldehyde dehydrogenase) &4+ Lundquist
F(1974)2] ¥-& M¥ste] 0.1 M potassium chloride 3 mL,
1 M tris buffer(pH 8.0), 0.1 M EDTA 0.5 mL, 0.1 M
mercaptoethanol 0.5 mL % 15 mM NADE #+& %39
2 mLo] A2 0.1 mL, ALDH(Sigma Co., USA) 0.1 mL,
2 M acetaldehyde 100 uL& &2 7}ste] EstATt. o]
HgAllg 25C gegFoA 587 BHEAIZ] § 340 nmol
AN BREE ZH5g o, ALDHS 4L Alg T3/
off thdt Al R (%) E YeERAUT

5. 8AAz]

7} gL 53] o] WHEAYES B3t ZHAE Lol SPSS
12.0& AH83te BAANGsA T, e Agd tis] B
FLEFUANE Yeidch 24 Agad g Fo93 2A
S BAEAE § & p{0.05 FF4 Duncan's multiple

testol]l mel B3 T

=]

Ik,

. Zxo}
1. £ g 4 E28x0|= &

AES FASE 3 AERF E5FEEd T s 42 &
gRolt 3L Table 29 2t 5 #HE9 FF2 AP-
T ok AP-VOIA Zr7} 28.55+1.56 mg/100 g 27.48+2.46
mg/100 g2 ThE A8 B3 FHOE F3om, AP-
M+ 9.21£0.90 mg/100 g2 7} dgith EgRkol=
S5 Hs g FUS AFoE AP-IIAA 19.06+0.17
mg/100 g 2 7b& ¥k AP-11 9} AP-V A foAHe
2 =4 AFHYeH, g olE FFL F Hed v

Table 2. Total phenolic compounds and flavonoids contents
of the composites from abalone with plants
(mg/100 g)

i

24.64+1.65°

AP- 1 13.68+0.79

AP-1I 28.55+1.56° 46.32+1.57°
AP-III 9.2140.90° 19.06+0.17°
AP-IV 11.900.69° 22.61£2.07°
AP-V 27.4842.46° 47.61£1.58°

Y Abbreviations are the same as in Table 1.
? MeantSD in the same column with different superscripts are
significantly different at p<0.05.
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HEA SFFES AH3AA  alkylperoxy radicalolL}
alkylradical®] +&F FHFOZN I radicalE At
AEE AAlste AR dBlA dem(Lee SE 5 2005),
Aok, AAF F TAEY Fo AR F U B9
g 2HERY in vitro ARBAHE YENIEZ Q9 A%
of A FAH FE MPaA} 9y dA=HT Y
(Kim HK 2004).

AEFG NEF BEEY 53259 Uidt a3l &
A% ZAI= Table 33 2t} DPPHO| 23 Az}
3l

ol
£ ox

A AP-V (R, vhs, g2, AR, A,
Tz, A%, B)NA 78.89+0.16%F 7HE Ekom, tiLo

B AP-11(57.99+0.21%), AP-1 (37.66£0.20%)] =2 A
B3l A Aolg BT #Y¥Le Ay BHsbTe
FBEE 100%Z 39S o EFEY A F3= g
< Yehd A02 AP-VollA 350.24+236%% 7}& Eqto
M, AP-1 3} AP-TIIJM= AR A7} HlE) <& ou)
149 ¥ 849 S Jehisith OH g% AA%L &
BEEEAAM 15% vlwe @ 2A%S JegA T,
AP-V 9] A% 12.98+1.17%, AP-1 2 11.344098%% <&}
o} E=(9.67~9.88%)) WsiM tha E3th SOD {AHE
§2 ZE BIEAA 20% vhe] #A4o] gdow, o] &
g AP-VAA 748 EAo] ¥tm, theo = AP-IV, AP-
0o M2 ABZ} #oH3 o7} Tt

ol Bitsl A¥ Aol BEY 24 wyd B
A AP-1 3 AP-U, AP-II$} AP-IVE Ztz} n|w @ uf AP-
oo AP-IVS] Ao} AP-1 7 AP-I9) HEA © =&
RAE o] AB FFHCE 48 TF9 4489 7]
Adte ZLE FAHHAD. 39, ZHEL TASIE AR
uebA ksl BALe AolE YrhiYEd, ZE g4tal
AN 71 =& AL B AP-VS AP-TTZ H|m e
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A
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Table 3. Antioxidant activities in the water extracts2) of the
composites from abalone with

AP-1  37.66£0.20° 204.48+3.02° 11.34+0.98°

AP-TT  57.99+021¢ 263.21+2.78° 9.83+0.44* 10.97+0.23°
AP-TI  27.61£0.35° 169.58+1.61° 9.67+1.83* 9.32+0.18"
AP-IV  29.64+0.66° 176.4242.78° 9.88+1.38" 11.75+0.54°
AP-V  78.89+0.16° 350.24+£2.36° 12.98+1.17° 15.98+0.16°

7.65+0.57"

' Abbreviation are the same as in Table 1.

2 Sample concentration in the reaction system was 1 g/mL.

¥ MeantSD in the same column with different superscripts are
significantly different at p<0.05.

Kim JP F(2004)2 8% %A FEELS o] &3lo 7)
A4 AF ARE AT EFAYAA FLI3E AN A
ol oA Apo]7 o] eIl Htin BHusgon,
Cho HS 3(2007)& 759 SAAE ALE3I Az 24
S WHOE HAAFATE SAHT dFolM MEEE I
e RAEY Ao FIAEH, I o)RFE ZAEY
A AR gt AeArge 7T Aoz HuF w9
LS Sk EFFEEY AT vaAFAM 2
, Az, A9 2 AR fE 65%eldeloH, 3E 16%
o] e 4ol ths HINam SHS} Kang MY 2000)2
o Fo] Hol H AHAFAFNA F77F 4P AP-IT 2
AP-IV AJZoj A g3l EA4o] tha B Ax ol &
AV Adel A ol g BFE F9 34H
o} & mEe A HEEo MZ EFFoZH Yo}
= 454 qiEoE ggdn,

3. ADH & ALDH &4

AES F2 ¥ AEF BEEC ADH Z4d vxE
FEE in vioold Z8F AFH= Table 49 o] A7}
AHEA Fe HEzT B4E 100%2 39S W A=
AT UAd FHAE%)E YERAT vheAle g3
& BEE A7 125% 2 25%2 2SS o, 12.5%9)

o HYHeH, 487 fFYAtE ATk ¢2E &
7F 25%8%] Afde ZE AdTd4 ADH 4o 110%
oj3tZ HIES Hrle w2 Ao mu|slgon, &AL
TES BAGol B o= g%t ADH 42
Y ZAENA ¢FZE T2 Aold wil AP-IVE A Y
g ABAA F9HQA AolE YENo] ¢FE BE) @
< o o922 ADH 840 22 &g ¢ 9k
ALDH 4< &3¢ A3 Table 5), 12.5%2] %i% S

Table 4. ADH activity in the water extracts” of the composites
from abalone with plants (%)

AP-1 114.47+£2.18 107.14+5.15

AP-TI 118.24+2 .88 108.57+2.48"
AP-IT 117.61+2.88 108.57+1.43"
AP-IV 116.35£3.92 110.00+3.78
AP-V 121.39+4.36 109.52+2.18"

D Abbreviation are the same as in Table 1.

2 Sample concentration in the reaction system was 1 mg/mL.

* Significant difference(p < 0.05) between the alcohol concentration
of 12.5% and the 25% by student's t-test.

N ot significant.
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Table 5. ALDH activity in the water extracts” of the
composites from abalone with plants (%)

AP-

AP-11 125.25+12.98%  103.87+2.88""
AP-II 100.04+2.90° 89.20+2.50%"
AP-IV 107.9242.78% 106.34+4.62°

AP-V 129.54+4.80° 106.22+4.20b"

Y Abbreviation are the same as in Table 1.

2 Sample concentration in the reaction system was 1 g/mL.

Y MeantSD in the same column with different superscripts are
significantly different at p < 0.05.

* Significant difference(p { 0.05) between the alcohol concentration
of 12.5% and the 25% by student's t-test.

SoA AES AEF BEFEY JdEYd FHEE 100.04+
2.90~129.54i4.80%%agﬂﬂ, nlso] H7kd AP-1, AP-II ¥
AP-V oA 110% o|4e &4o] 9o, o] & AP-V 9
Bigo] 129.54+4.80%= ELS] AR BlE] feojxoz
dol EYT &IE FEIF 25%% AFETAAH E3EY
ALDH 242 RE AT 110% vlTtez 879
d3E =7t F7HEA wet /oA Zol2 A3tE AL
Y, AP-IVE %}i% %Efﬂl OE oAt 99 AP-TI
T 25%9 43 EAA 89.20%E hET(100%)E T
e #4E qu 23 la% ALDH 24<& A ez y
EbyiT

dFZEL AUolA ADHAl 2|3} acetaldehyde?} =),
= ALDHY 93} acetic acid 2 CO, 52 HjAd=dg, &
3] acetaldehyde™ ¥3I-& AHAZ A AXFE 2 &3S
et EZZ(French KT 1989), Aujolx w9y 3
2 TAREN AFstd A5 dIANA nEZCF
ote] ZIsANE AT HEE, JNELHIE gFras
_,] %/ﬂt 71—/\ 5‘,,]_ e E/HO 7(]14 7—)0; g_-g;];q ;J
THKim CI 1999, Kim KW 5 1994).

oA ¢F & JAME-& ADHS ALDHS| Ao deks
FE oY ald o8 2-HE Aow 4HA UriLebsack
ME % 1981). Park HY(1999)2 #HFZ O 2 in virro
o4 ADH ¥ ALDH #4& wud 23 t&r), HixE,
AR 2 RAFFR A tz2FrY FAo] oy, &
Zgo| gllem, ALDHY &4 ADH A RT e A
Foldok 21 HE Qlth. Moon JS 5(2004) 13F9
AFAE 4oz DPPHHO 2|3 &4tst a39l ADH
24S A Ax, 42 9 ZsE 30% "o 43
285 YERI2, ADH 84L& 70%3 =8 en, 3,
S5E 48 84 9 ADH 84 25 30% U)Fke)githa
39tk Yang DS 5(2004)S 10%9] dtekx] 2AEL &=
3 A A FolstAE W 5 4IE TEE 50%

2

S EFxeHEEA] Al 2438 A 2E (2008)

A E, acetaldehyde™ 75%8E ZAAA kAl 2P E0
SHA L FES Qg BuF b Yo

V. 2 of

A8} AEFY EFES oj&std 3 4 —i«l
AZE A% 71z E P18 84 2 dILETA
A B4 nXE 4TS BAAY. EdEY & He &
Zo AP-T oA 28.55+1.56 mg/100 g2 7P E3ta,
ROl E T AP-V oA 47.61£1.58 mg/100 gO2
A w3 ARFAHE AP-V oA 78.89+0.16%% 713
gom, o2 AP-T(57.99+0.21%), AP- I (37.66£0.20%)
9] EMAY. FLEE oA FEOE AP-VIAA =%
o OH HZ £A%LE EE EE4 15% w9, SOD
FAFEA L 20% mTteZ FAdo] Ygith 12.5%9 ¢HE
F5oX ADH AL 114.4742.18~121.39+4.36%2] 9
Hom, ALDH AL 100.04+2.90~129.54+4.80% . 2
EX o7 g4kt &4 9 ADHS ALDH 84 2%V} nfs
3 FAA7L A7bE AP-1, AP-II 2 AP-V oA §olHo
2 E%oH, 40| /M =4d BIEE AP-VY HE ¢
& AR A 53 sladd =80 2 AL2Z 7ddH.
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