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100°ColA] ¥REAIA 2, 4, 6, 8X7k] ZWE Wsl= B-14-mannobioses} urea®] WHg-EFEC] A|7ke] A3l
o2} e e F7M8 UePi o phenylthiourea, thiouread] ¥h4e FM&wrt =it 7242 273}
A GalMan$} urea BH3FES] 7} vk EFES 2HEE Uehd RACE wreart 73 2R Fvle EA
I phenylthiourea, thiourea2] vhgo]e u|w3 & AT E WYL DP 79 galactosyl mannooligosaccha-
rides}e] 7t WHS-ERES ZUEE uread ¥hSolo] JE AL HPY O phenylthiourea, thiourea®] ¥hE-
o oz FAE Yot wreEFEY TLC ZFHNA B-14-mannobioses} uread] WH-EFE o]2ld
phenylthiourea, thiourea®] Bhg-e X292 33E0] AAHHYSL, Gal’Mang}l D.P 7 galactosyl manooligosac-
charides}e] WHS-EFENME BE ¥l A2 33HEC] RS H3ERES] B ureaB G
FE FolA E3] phenylthiourea, thiourea’} B-1,4-mannobiose, Gal’Man,, DP 7¢] galactosyl manooligosac-
charide$}e] WRS-EFFEIA 735t Fd=o] JeERdT) Linoleic acidel th3t wv-E3E2] 4lslg A4 B-
1,4-mannobiose$} thiourea] HHEEFE9] 3iF5lE 0] Ascorbic acid(AsA)FEY FA3EHL YR,
Gal’Man 8} thiourea, phenylthiourea2] ¥F-EFEL AsAS FA1E 3dePs-S JUERSITE DP 79 galactosyl
manooligosaccharide®} thiourea, phenylthiourea®] Wrg-EFES] JislE L AsAdl miAE X3t B-14-
Mannobiose$} thiourea, phenylthiouread] ¥WH$-EFE0] 78 AATASE Y= 3, Gal'Mans}t phe-
nylthiourea®] ¥r¢-EFE L DP 79| galactosyl manooligosaccharide$} phenylthioureas}e] ¥H-$-E3HE] A=}
T9%L Yepi Qirt
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GumF 71588 S8a3e] £, 849 300 mi(10 units)el
8] 0.5% gumTF-2 24A7F 7Rrsls] TLCE paterns: HE
& 3 activated carbon column chromatography(4X 90 cm)E ©]
43 250 mi/hrf4-C 2 wbed SOmA ethanol 0~30%2] linear
gradientd}o] F-2 Helgit}. I, Sephadex G-25(2X 100 cm)E ©]
438 mannooligosaccharides % galactosyl manooligosaccharidesE
R399tk Activated carbon column chromatography 2k
Sephadex G-250] 2]& F-8-E phenol-sulfuric acidy 10
3] A&slAc). =, 38N 02mit 5% phenol 0.2mi, Conc-
H,S0, 1 miE 7I3le] 93t F 2087 UX)8te] 490 nm= &
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Coloration. 50 mM galactosyl manooligosaccharide®} -
mole?] weaBASTHES 802l 0.1M HC-99.8% ethanol]
3% ¥ oil batholld 100°CE 2, 4, 6, 8A1ZF REGAIA UV-
Spectrophotometer(Shimadzu  UV-1201, Japan)= 450 nmell A
RS SAA

98 24, wsEEe IFPEE wgds 2, 6
dichlorophenol indophenol(DPI)-butyl alcohol *3iell el&l 24
9.0 m ascorbic acid(AsA)®) WO R FAISIATE. &, Tillman
W28 JiEFek DPI 8& AREEle] 530 nmelM FREES
22151t} DPI-butyl alcohol &< ZA|= 2,6-dichlorophenol
indophenol(DPI)-sodium salt 60 mgS A2 n-butyl alcohol®l
gasle] onigt & BEE5g A7 ste] ool n-butyl alcohol
< 7reke) 100 miE 3 AGZA-E nbutyl alcoholZ= 208] 3
Aate] 3me% SAHOE ARSIl WQkhe] wESHH wjAlE
goloz AMSSINITE EE Ascorbic acid(AsA) 89 ZAIE &
53k AsA 274 4mgS 2% metaphosphoric acid 100 mfel &
dsled 10~15yml BEZ o= A o At v=
Z73199t}h. Metaphosphoric acid 8- ZA; Metaphosphoric
acidE 2%(wh)2] 7} s Bl gsiste] ARSI
Acetate buffer solution A= Sodium acetate 60 g& 70 mi®|
Bol] gallsle] acetic acid 100miE 7Fskd pH3.5~3.6°% 3}
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Linoleic acid €9 =A] 2 #AF43L. Linoleic acid 2.53 g
(2X10*M)S- ethyl alcohol 80 m -838t>1 0.1 M phosphate
buffer solution(pH7.0)2-2 500 mie] HA E3sle] ARE-gITh
o] gallolr smiE FH3laL WH-EsE 1ml, 0.1 M phosphate
buffer solution 4m/E I 8ke] 38°ColA]  incubation3} A TH.
Control& amino carbonyl #FSAle] A-4-3F Sl F&F 715l
H s
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AR L ferrous  chloride-
ammonium thiocyanate’®} 9] W AA AT FH, 5%

ethyl alcohol 4.7ml, 30% ammonium thiocyanate 0.1 ml,

Table 1. Protocol of reducing power

Test tube 1

3 mg% DPIL
butanol £ 5 m/

Test tube 2

3 mg% DPI
butanol €<% 5 m!

Test tube 3

3 mg% DP1
butanol -84 5 m/

Acetate buffer solution ZF2} 1 ml
2% Metaphosphoric
ac dp 5 mll) Sample 5 m! Sample 5 m!
ERER)

AAET)E butanolE-S B2l ste] # 3}
Butanolz2| 342 S JHH3H Z2E 5~3

=
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35% HClel £3% 20mM ferrous chloride 0.1 ml, linoleic
acid €9 0.1 mE Esle] HEs] 38 Fo 500nmelA F
Fws FAEI

DPPH(22-Diphenyl-1-picryl hydrazyhell &3 F4FH%.
nke sgtEe] Aoy o2 #HE3l7] $18ke] Blois's ¥
Woo] wet AAEAT F, HESE 05ml, 0.1M
phosphate buffer solution(pH 6.5) 2ml, 99% ethyl alcohol
1.5 ml, ethyl alcohol®ll 8313 DPPH(0.5 mM) | 1mE &
arslo) B 302 Fo 525 nmolA FREE FHsIIH
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GumT 71Es] &7 8 ® AL A wagh
wpsioe] olsle] gum 7lEEl 2R FHE 20k 5
= B-1.4-mannobiose, Gal'Man,(6’-mono-oi-D-galactopyranosyl-B-
mannotetraose) 2. A F AW, FFE 79 galactosyl
mannooligosaccharide->- B A 545l o} Gal**Man,,
Gal**Man,, GalP*Man, % ht& F4=30 3l

Coloration. Fig. 1 50 mM¢] Gal’Man@t 2] 42|
227 ZA51= ureat@3}5HES] urea, thiourea, phenylthiourea
o] S 77F 0.1 M HCL99.8% ethanol(1: 1 Y&l 8-sHgt
£ 1000ColA HESAIA 2, 4, 6, 8A17be] AT WSkE e
W= urea’} 243 =] F7+E Ho)AL phenylthiourea,
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Fig. 1. Change of browning of the reaction mixtures of Gal’Man,
and ureas at 100°C for 8 hrs in 50 mM HCl-ethanol (1:1). o-
Gal’Man, + urca, -A -: Gal’Man, + phenylthiourea, -4 - Gal’Man, +
thiourea
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Fig. 2. Change of browning of the reaction mixtures of B-1,4-
mannobiose and ureas at 100°C for 8 hrs in 50 mM HCl-ethanol
(1:1). -@-  B-1,4-mannobjose + Urea, -A - (-1 4-mannobiose +
phenylthiourea, -4 - 3-1,4-mannobiose + thiourea
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| A: Authentic Gal*Man,
*| B: Authentic Galactomannooligosaccharide of DP 7

U: Authentic Urea

| 'T: Authentic Thiourea

Pt: Authentic Phenylthiourea

“1 UA: Reaction Mixtures of Urea and Gal*Man,

TA: Reaction Mixtures of Thiourea and Gal*Man,

| PtA: Reaction Mixtures of Phenylthiourea and GalPMan,

TB: Reaction Mixtures of Thiourea and
Galactonmannooligosaccharide of DP 7

| PtB: Reaction Mixtures of Phenylthiourea and

Galactormannooligosaccharide of DP 7

Fig. 3. TLC of the reaction mixtures of Gal’Man,, D.P 7 and ureas.

A Attertic 31 4AMimdbioe

U AherticUrea

P: Aftertic Fheryhurea
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UA RetionMtures of Ureaand B-1L4Minndbicse

TA RectionMxtures of Thiourea and 314 Manchicse
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Fig. 4. TLC of the reaction mixtures of B-14-mannobiose and ureas.

GumF 7}-r 3 2 1%—? B-1,4-mannobiose 7 $- urea,
phenylurea, methylurea®] ¥H&-EFHE-2 AJ7ke] Zsjol] we} 7}
gk ApATo] Z71E ERI O phenylthiourea, thiourca®] B
e HME7E WokthFig 2). I FUE 72 galactosyl
manooligosaccharide®] “3-9- phenylthiourea, thiourea® TH= urea
o] Whgefo] 73l g HYrh FEHOE pumfF SIGE

3 SHIFE FHE T2l FARle] urea®te] HHEE
Gl w2 A7t Yehle 3850] AT
WF8-E3E9] Thin Layer Chromatography. TLCS] AN &%
50 mM<] Gal’Man, 9} galactosyl - manooligosaccharide} urea
et 100°ColA A HheAIRD R ERES ARATh
Fig. 3= Gal’Man,®} DP 79| galactosyl mannooligosaccharide
o} urea¥ 3}FHEC] WH-ERHES TLCE el Aoz W
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Table 2. Reducing power (AsA mg/ml) of the reaction mixtures of
oligosaccharides and ureas

Urea derivatives f3-1,4-mannobiose ~ Gal’Man, DP7

1.01 9.02 -
6.30 - -
13.10 - -
17.56 1.84 191
17.93 17.93 21.86

urea
methylurea
phenylurea
thiourea
phenylthiourea

2 0.16
S 0.14
2012
% 0.1

8008
§O‘O6
5 0.04
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20.
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Fig. 5. Antioxidant activity of the reaction mixtures of Gal’Man,
and ureas. -l -: AsA, -O- control, -@-: Gal’Man, + urea, -A -
Gal’Man, + phenylthiourea, -4 -1 Gal’Man, + thiourea
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Fig. 6. Antioxidant activity of the reaction mixtures of B-14-
mannobiose and ureas. -B - AsA, -O- Control, -@-: B-1,4-
mannobiose + urea, -A - (3-1,4-mannobiose + phenylthiourea, -4 - B-
1,4-mannobiose + thiourea
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Fig. 7. Reactivities of the reaction mixtures of Gal'Man, and ureas
with DPPH. -M -: AsA, -@- Gal’Man,+ Urea, -A -1 Gal’Man,+
phenylthiourca -4 -: Gal’Man, + thiourea
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Fig. 8. Reactivities of the reaction mixtures of [-1,4-mannobiose
and ureas with DPPH. -Wl - AsA, -@-: B-1,4-mannobiose + urea, -A -
B-1,4-mannobiose + phenylthiourea, -4 -: B-1.4-mannobiose + thiourea

Ak31E, Linoleic acidol theh wh-3-E5E2] abslEe 50

mM gum% 7FE3 oligosaccharides®t 7+ moleT2] amino
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Ak8}E-& B-14-mannobiose % thiourea] FAtelEE T 7hgh
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6), DP 79 galactosyl mannooligosaccharide 2} thiourea,
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= e gAkgiEoe] vegth mi el A7) WAL
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Antioxidant Action of Reaction Mixtures of Gums Hydrolysates and Urea Derivatives
Sang-Woo Kim' and Gwi-Gun Park* (‘Institute of Protein Engineering, University of Osaka, 1-1 Yamadaoka Suita,
Osaka 565-0871, Japan, Dept. of Food and Bioengineering, Kyungwon University, Seoungnam 461-701, Korea)

Abstract: The purified B-mannanase hydrolyzed various gums to mannose, B-1,4-mannobiose, Gal*Man,, and D.P 7
of galactosyl mannooligosaccharide, and isolated from the enzymatic hydrolysate for 24 hrs reaction by activated
carbon column chromatography and Sephadex G-25 column chromatography. For the elucidate of antioxidant action
of B-1,4-mannobiose, Gal’Man, and DP 7 of galactosyl mannooligosaccharide and urea derivatives, coloration,
reducing power, antioxidant activity and DPPH test were accomplished. The coloration was high at reaction mixture
of B-1,4-mannobiose, Gal’Man,, D.P 7 and urea: TLC of reaction mixture of -1,4-mannobiose, Gal’Man,, D.P 7 and
ureas showed new reaction products, respectively. but except reaction mixture of f3-1,4-mannobiose and urea. The
reducing power was high at reaction mixture of B-1,4-mannobiose, Gal’Man, D.P 7 and phenylthiourea. The reaction
mixture of B-1,4-mannobiose, Gal’Man, D.P 7 and thiourea showed similar radical scavenging activities on DPPH
to activity of AsA. The reaction mixture of B-1,4-mannobiose, Gal’Man, D.P 7 and thiourea, phenythiolurea shown
strong antioxidative activites on the oxidation of linoneic acid.

Key words: antioxidant action, galactosyl mannooligosaccharides, [-1,4-mannobiose
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