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ABSTRACT

To make sure of the usefulness of extract of Rubus coreanus Miquel for producing
functional feeding honey, we compared some antioxidative indicators of feeding honey
using extract of Rubus coreanus Miquel with acacia honey, SueBee Clover honey(USA),
feeding honey on the market. The water content of four honeys were 16.6~26.5%, pH
were 3.18~3.70, and titratable acidity ranged 0.018~0.022%. The phenolic compound
contents of SueBee Clover honey and feeding honey using extract of Rubus coreanus
Miquel were 8.3 mg/100 g and 7.3 mg/100 g, respectively, and were significaltly higher
thgheacacia honey and feeding honey on the market. The flavonoid contents per 100 g of
honey ranged from 2.3 mg(acacia honey) to 15.0 mg(SueBee Clover honey). DPPH anion
scavenging activity of four honeys were not high. 0.5~2.0 g/ml of feeding honey using
extract of Rubus coreanus Miquel was 16~36% and showed a concentration-reliant figure.
At the concentration of 0.25~0.75 mg/ml, the reducing power of four honeys increased
concentration-dependently, and the power of 0.25 mg/ml of feeding honey using extract of
Rubus coreanus Miquel was corresponding to thgt of 150 pg/ml of a vitamin C solution.
ABTS radical scavenging activity of feeding honey using extract of Rubus coreanus
Miquel was 43.3~68.4%; the highest activity amongst all samples. When plotting the
dose-response curve, ABTS radical scavenging activity also increased as their concentration
increased from 62.5 mg/ml to 500 mg/ml. The heat treatment reduced the phenolic
compound contents of acacia honey and feeding honey using extract of Rubus coreanus
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DPPH anion scavenging activity of feeding honey on the market and feeding honey
using extract of Rubus coreanus Miquel did not changed significaltly after heating for
20 min, and the three honey except SueBee Clover honey maintained the reducing

power with the same treatment.

Key words: feeding honey using extract of Rubus coreanus Miquel, DPPH anion
scavenging activity, ABTS radical scavenging activity, reducing power,

dose-response curve.
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A= 4hydroxybenzoic acid, 4-hydroxy-3-methoxybenzoic
acid, 3.4-dihydroxybenzoic acid, 3.4,5-trihydroxybenzoic
acid, 3.4-dihydroxycinnamic acid”}, &Ale] £§ &
o) A= succinic acid, citric acid, 3.4-dihydroxybenzoic
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THYoon et al. 2002).
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1968)S AHE3IATE & 4R TEZ 49 A
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1} Flavonoid §H&F

Flavonoid ¥%-2 Diethylene glycol H]4¥
(NFRI 1990)°] &J3le] 4 FE= 343 A8
1 mLol| diethylene glycerol 10 mL¥ 1 N NaOH 1

< ZHZ Jpska 37CAA 1A7F A7
-2, 420 nmol| A FFE(UV-1201, Shimadzu Co.,
Kyoto, Japan)E 783t Q.2H, ol naringing &
TEAR o] &3k

th DPPH iz &A%

DPPH &tjZt 4A %2 Blois(1958)¢}+ Kim %
(1997)8] el ot AXBHAT F, A8
Aol 04 mLol 1x10* M¢| DPPH ethanol & <%
56 mLg 718t 487 wHeA17| 2 43 o,
% kg AZEo] 10%20] HW 525 mmolAM FEE
(UV-1201, Shimadzu Co., Kyoto, Japan)E 2743}
o o5 Ao g A&

AAEAE = {1-(0.D.samplefO.D.water) } X100

2 #dg &3

Z2] #48-L Oyaizu 5(1986)2) Wl me}
2339c). &, Zt FEEE AR3 A8 1 mL
o 214t 2439200 mM, pH 6.6)7 1% potassium
ferricyanide® 1 mL¥ RHE 7ist] 4 F
50°Co A 2087 ¥HEAIZTE H7]e] 10% TCA
£ 1 mLE 7182 2,000 rpmol A 1587 94
sty de AAY 2 mLl FF4 1 mLe}
0.1% ferric chloride 1 mLE E¥3 & 700 nmol
Al EF%(UV-1201, Shimadzu Co., Kyoto, Japan)
g ZH43d vgw C 899 #4947 nlus}
Fck HEW C 894 #d¥€Le F&7) 005,
0.10, 0.15, 020 mgmlE =73t we} 0.30,
0.58, 0.87 ¥ 1.042 A4 HAHH o2 Fr8tHth
(Fig. 1).

th ABTS @6z 2A8A =4

ABTS &0Z £2AZAL 2,2’-azino-bis(3- ethyl
benzothiazoline-6-sulfonate)(ABTS) cation decoloriza
tion assay ®'H(Re et al. 1999)2 ©] &3}k =,
ABTS 7.4 mM3} potassium persulfate 2.6 mME
12~16A13F kAol W28t ABTS - 0|28 A4

Absorbance (700 nm)
2
=
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Fig. 1. Reducing power of vitamin C solution

A7l F o] &8¢ 734 nmoll A FFE(UV- 1201,
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AFAdes Had ZFAERR BAEHLH,
SPSS T & 1#¥(Version 17.0, SPSS, Chicago, IL,
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I, 7+ 23 Hag e fogde ddY oF
HAAEHez AFIATE

m Az o 33

1. Be| =EEE, pH H HEME

Table 1914 A& 5= A= uie} Z2o] 4FF
B9 5532 SueBee Clover 2] 7% 16.6%
2 7% ¥skon, olgalol B3 AR AMSELS
ZYzy 23.0%9 242% 81, BEA AMYEL 265%
2 718 EUTHp<0.01). ¥ AR AL E9
Z70) wg} zoly} Hlmy  HeT FEIF
FolA LY AEAHREY A FEFHFS
14.3~242%, @92 0~05 g, T4 758~854 g, &
% 0~3 mg, 9 0~5 mg, & 005 mg, YER
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Table 1. Water content, pH and acidity of several
honeys

Water Titratable

content (%) acidity(%)
Acacia honey 23.0£0.1" 322 0018
SueBee Clover Honey 16.6£1.9° 339 0018
Feeding honey on market 24.4:22° 3.18 0013

Honeys

Feeding honey using
extract of Rubus
coreanus Miquel

F-value 79"

26.5+1.7° 370 0.022

"Results are expressed by meanzSD of triplicates.

™ Same lettered superscripts in a column are not
significantly different.

** p<0.01

B; 0.01~0.02 mg, ®IE}Y B, 0.01~0.03mg, L}o]o}
A 02~1.3 mg, BB C 0~4 mge|(z&AEH
- FEAZET L 2001).

2} pHE ARHE AFSE] 3182 M @
grom, o}7lAlo} F 322, SueBee Clover & 3.39,
agln BEA AREE 370 £22 B3 Oh
TQ006)2 BT o Al AP olg AT U
of Mg f3sle dAz & gl 53 4,
% F298 A3t AR S ARda a8
pHE &A% 3} FFo] 2 pHe 3.86°]
R, 74 FE2AE Folgh AFSES] pHE 4.05,

o o

396, 4252 H A9 ANREHY) uigyoes

=3

i FEez &S ARNEE pHoE T
& e B, pvl 7R wskd AlE A}
FE] 0013%2 7MY w@gkom, ofgrjol &}
SueBee Clover ¥°] 0.018% %X, pH7} 7+ &%t
© BE2 Fo] 0.022%E 7Y Ekth

o F713He i el o] Fvig)
B8ty 544 8% 9FE vdtiMato
et al. 2006). F9} F8 §71442 gluconic acid®
glucose oxidasedl] 23] Fo] SAH Fete] X
2240 g A= H(White 1962), Strinson S(1960)
2 EY FA 24 2 %L £El 22 A
=l B4, 289 9% ¥ glucose oxidase
g4z 93 g weoka Stk

2. 29| Hli=stetEnt E2tE0|= Bt

Z9| o] AU HEFE YA EAHY
gleko] o] Wi &2tElEo] v (Taomina et al.
2001; QFEHE F 2003), oJE ETRxO|E AE
3 #do] slvtu FHAEH F 2003). £EFE
(o0dE FEUEelA AdEHe B F PEd
HEFE o] obFprjolEelt sz v
3 3w ojA Eox Ik

4% Fo 37d H=3gEFH Eujiio]
= ke Table 20 VERAICE IR QL Tho]
EAVZ A2 dHEsES EgRkolE
2 AlAEE SueBee Clover 3 BEA} Aok
oM Algt ofgfalet B ALFERT FolFo
2 Bl 2R AGE 100g 3 HESHE
e 73 mgO E SueBee Clover ¥(8.3 mg)¥}
Fo3 Aoyt glem, ofFtAlel E(27 mg)
2791 ¢k Al ARFE Q.3 mg)e] 3.2u09 SBEe
EE GolAHp<00l). FTRxo|E FFTFEL
SueBee Clover ¥°] 15.0 mg/100 g8 Vg ¥k
on, BERG AFEL SueBee Clover 9
£27% BEZ ko, ogtAolEH vk ALk
2L 23~27 mg/100 g2 v$ RUTHp<0.001).

Oh F(2006)2) Al ofshd Hee] &
WA 2 =2pel W, w4 FEHG AREst] AL

Table 2. Total polypheno! and flavonoid content of
several honeys

Phenolic Flavonoid
Honeys compound content  conftent
(mg/100 &)  (mg/100 g)
Acacia honey 27203 2.320.1°
SueBee Clover honey 8.3%0.7° 15.0+0.8°
Feeding honey on 2.340.1° 27+0.1°
market
Feeding honey using
extract of Rubus 7.3:0.4° 6.4:0.4"
coreanus Miquel
F-value 69" 468.17"

UResults are expressed by meanSD of txprlicates.
*¢ Same lettered superscripts in a columm are not
significantly different.

“p<0.01, ~p<0.001
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FES AZFUS W dA=sFE FEFe 44
1.59 mg/g, 2.26 mg/g = 0.94 mg/gl.E FFo] ¥
9] 044 mg/g Bo} ¥k3, SR cole e
3ol # 247 g, 3 &N AMFE 562 1
g, TE FE29 ASE 325 yg, Y F29
AFE 257 wgol $FE o= EuEoh

3. 2| skolEY EMEEY

DPPH #UZ £ABL 4% ¥ X g2
Aolem, §3] oiglrlo} &3 Al@HE AF

< 10% WE F3] @4t} Table 3& A]59)
EEE 05, 10, 1.5 20 gmlZ ETA7pEA 84
< 243 Aotk 05-20 gmle] FEX &3
g DPPH &Yz &aATE EEA AGE
(16.3~359%)3} SueBee Clover ¥(16.4~29.4%)°]
o}F}Alol E(8.1~8.6%)% YuF AFYE(10.1~9.2%)
o wal 2~4u71x] EATh olFAolET Al
Al¥E L FE°) w2t DPPH #o)d £2A4%°] #
A<l AolE HolA gtort BEAL AMYES
0.5 giml A F7} Awit} o] fHo=m F7}
3} 9 3 (p<0.001), SueBee Clover ¥ 0.5~1.0 g/ml
B} 1.5~20 gmle] 50NN 14~188 AE =
kTHp<0.01).

g9ge FPx oz qHmzE AU}
20 "2+ w 2Jn)7} 9ot SueBee Clover 3}
B2 AMEEY A4 075 mgmldlH 27 2.1
I 182 UElgonE 4F Eo 359 99
< 0~075 mgmle FEAA ZA3ATE B
AAHL SueBee Clover E(1.01~2.11) > EEA}
AFFE(0.88~1.77) > o}FlA|o}E(0.55~1.18) > ¢
gk AFFE(049~1.07) €22 YElgten, 025~
075 mg/mle] MM BF FTro&EHoz
Z713AtHEF p<0.001, Table 3). 9] 4
£ HIgR Co} vins] BHEFg 1 FX), oA
o} &3} dulk AlFEL 0.5 mgmle FEY o
0.15 mg/mle] BIE}R) C & 93 FABIH Tk
30%°] 3%, 0.25 mg/ml®] SueBee Clover ¥}
HEEA AldEe 742 0.2 mg/ml9} 0.15 mg/mle]
HE ¢ 98 gAY 5 JE F4EL AY
I AATHAZE 80% 9+ 60%0 ).

ABTS Btz 2AFCIR AEfzAZRE

FAE ABTS+ g AAS 7] A3t 34
Ale] AAFAFTE SH3= ASoE DPPHE
o] &3 AAFAFH FABIAR A& Aol
- A3, ALY 584 EFE Zo] Y
F Je FHo] AtkBlois 19583).

4% 9 ABTS #HUZ L7AG(Table 3)2
62.5~500 mg/ mle] FEA B} AlkEo] 7}
2 EHonj433~684%), 1 THES  Suebee
Clover E(38.6~ 34.6%)°l93, vt AMFE
(33.6~47.3%)3} o}7}X0}E(33.1~38.5%)9] ToE
okth Suebee Clover Z-& AYshd A 3%
E9] ABTS &UZ &A% FRo&3 s 37}
P OH(EF p<0.00D), o7t} E3 Uk ARF
22 6259 125 mgmlol A= 250~500 mg/ml2]
FeRg Bgty, BEA ANSEY Apde
62.5~500 mg/ml®] FEolA 2F ZAo] #93
oz Z715tgth ¥ Suebee Clover 2 3%
7} 62.5~125 mgmlY o Bt} 250~500 mg/mle] F
=M g AAF) Fade Fold e
HERY A th(p<0.001).

4. gxjz|of o5t satsiEd ol HE|

Table 49} 5= &9 Aitslzo] X e 25
oA gt A7 Astd 100THAA 5
B, 108, 158 2 208 7 €483 F A=t
B3 Zelixols §EFn AT 3 #4E
W3 e SH3 AFojth oFAo} EFR B
A ARFEE X4 A Hest@E g% 4
7} 10.1~259%%} 13.7-178% A= FdBoz ¢
ol o.M(ZHE p<0.01), EXE At wEtAe
z}o)7} giith. ¥R, Suebee Clover ¥3 Juk A}
Fze AN oRe] wet #904 Ao]E Hol
A @itk EefRro|s FEFe EHEITE
gFE 4 F=7E o HAoh olpbrel 3
SueBee Z, Yyt AMYEL 1087y A EE
zpol7t gl o} 158 <) 714 Al dzTd Hl
3 24z} 56.5~65.2%%} 60.7-76.0%, 48.1~51.9%7}
ZEE A tHp<0.001). B-EA AMYEL 108 7€
Al gAY S A5 813%E 7AAFHeH, 15
2 Xz FdAe 53.1%71, 28D 208 71E
A 46.9%7F Fr9)F o8 YrolF TH(Table 4).
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Table 3. The Dose-response results of some anti-oxidative activities - DPPH anion scavenging activity, ABTS
radical scavenging activities, and reducing power of several honeys according to concentration

increase

DPPH anion scavenging activity

ABTS radical scavenging activity

Reducing power

Honeys (g/mb) (mg/ml) {mg/ml)
05 10 15 20 65 1250 2500 5000 025 050 075

pcaca boxcy 81109 85207 84108 8607 331401 44201° 37;11,0,61’ 38540.1°  054:0.006° 0.899&({33” 1.178£0.095°

(F=031) F=10247") F=11396"
SueBee Clover 16416 198402 283107294212 386:01" 306027 35802 HM6101° 10140034° 143+0010° 2.10740061°
Horey (F=1689") (F=9583" (F=486.10"")
Feeding horey 101503 90106 7305 9205 336:02° 338101° 46.102° 473105° 048610.020° 0.842+0004" 1.068£0.033
on market (F=4.09) (F=554.81"" (F=40629""
Feeding honey using 16.320.726040.5° 33.0: 1.1 359410 433:03° 486103 663+0.1" 684103 088310016 1256:0.052" 1.7690.059"

extract of Rubus

coreanus Miquel (F=29478")

(F=333020")

(F=407.17"

Results are expressed by meantSD of triplicates.

ad . . e o g
"“Same lettered superscripts in a row are not significantly different.

m»:p<0.01’ mp<0‘00]

2.0 mg/miel ¥ & 4L 100TCAA 2087+

2)3t9-S o) DPPH @U)Z 4459 #3l J2e
o TR w} @3 &, Ut AfEs 2
B2l AMFEL 20878 X8 A olE
2olE Kol
Al 1% A= ¥

RBolx ¢rgror) 158 JVldEe
A olFbalol B& 208 4

g3

239 T (p<0.01), SueBee Clover ¥ 158 o)
7t A 13.6~143% A% T3 THp<0.01). ¥
W, 05 mgmle) ¥ 42 SXIAZ FYHo] F
Ao g 7+A43 A %2eko ;) SueBee Clover T2
dxigle o8 f#Ee) 23l Folshe Ao
e tHp<0.01, Table 5).

}

e}
g
[e]

Table 4. The patterns of phenolic compound and flavonoid contents of several honeys according to heating

time
(unit:mg/100 g)
Phenolic compound contents Flavonoid contents
Honeys
0 5 10 15 20 0 5 10 15 20
27403 2.120.1° 2.0:0.1° 2.020.1° 2.4+0.1°  23+0.1° 2340.1° 23:0.1° 1301 1500
Acacia honey (100.0%) (77.8%) (74.1%) (74.1%) (88.9%)  (100.0%) (100.0%) (100.0%) (56.5%) (65.2%)

F =697

ok,

F = 1587

SueBee Clover

8.3x0.7 80202 7.8x02 7.0+0.1 7.3+01

15.0+0.8" 15.8:0.7" 163+0.8" 11.420.5° 9.10.5°

Honey (100.0%) (96.4%) (94.0%){ (843%) (380%)  (1000%) (1053%) (1087%) (76.0%) (60.7%)
F = 5.3 F = 159™)
) 23200 2.1:0.1 25406 22401 24303  27:0.1° 25:0.1° 27#0.1° 1410.1° 13:0.1°
Feeding honey
on market (100.0%) (913%) (108.7%) (957%) (1043%) (1000%) (626%) (1000%) (19%) (48.1%)
F = 1.6 (F = 3047
Feeding honey using 7304 6.120.1° 6.0:02" 63t04" 63+1.0° 64:04° 59:03" 52:0.3° 3.0:0.1° 3.4*0.1°
extract of Rubus (1000%) (83.6%) (822%) (86.3%) (863%) (1000%) (922%) (81.3%) (469%) (53.1%)
coreanus Miquel F =697 F =619

Results are expressed by meantSD of triplicates.

** Same lettered superscripts in a row are not significantly different.

w

p<0.05, "p<0.01, ""p<0.001
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Table 5. The patterns of DPPH anion scavenging activity and reducing power of several honeys according to

heating time
DPPH anion scavenging activity Reducing power
Honeys (at the concentration of 2.0 mg/ml) (at the concentration of 0.5 mgfml)
0 5 10 15 20 0 5 10 15 20

86407 8.1:0.7° 82:08" 8.1:06° 7.8:08° 0.899+0,031 0.885+0057 087740.024 0.886:0.037 0.888:0.025

Acacia honey

F = 7217 F = 04)
SueBee Clover  294+12° 303+13' 267£137254+1.2°25241.3 1. 43+0010" 1.156:0.015° 1.12240013% 1217+0.017 1L093+0.024°
Horey (USA) F=664) F =175
Feeding honey on 92405 87409 87:08 87:10 89:07 084240004 0800:0009 07920012 08150011 0.800:0.009
morket F =161 F=44)

Feeding honey using 35.9+1.0 332109 348+11 33.0:08 357409 12560052 1.185+0013 1190+0.027 1.180+0.023 1.155+0.011

extract of Rubus ~
coreanus Miquel F =23

® = 47)

Results are expressed by meantSD of triplicates.

“° Same lettered superscripts in a Tow are not significantly different.

"p<001
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