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Total Polyphenol, Water Soluble Antioxidants Contents and
Antioxidative Activity from A Composite with Eleutherococcus
Senticosus and Several Oriental Medicinal Herbs

Jong Hyun Han, In Chang Jung', Hwa Eun Cho, Sung Hye Park®

Department of Herbal Resources, Professional Graduate of Oriental Medicine, Wonkwang University,
1. Department of Hotel culinary Arts, Sorabol College,
2: Major of Oriental Medicinal Diet Therapy, Department of Diet & Health Care Graduate School of Industrial Technology, Myungji University

This research was planned and executed to evaluate how the nutritional composition and antioxidants contents
and antioxidative activity of a composite with Eleutherococcus senticosus and several oriental medicinal herbs . Also,
can effect health conditions of people who are suftering from diet-related disease like obesity and hyperlipidemia by
taking healthy foods with a composite with Eleutherococcus senticosus and several oriental medicinal herbs in a form
of nutritional supplement with our daily meals. With this observation, we found out that a composite with Eleutherococcus
senticosus and several oriental medicinal herbs has dietary fiber, Zn, Cu, Fe and water soluble antioxidants and effect
on antioxidative activity. We concluded that we could apply the components in a form of various foods. The information
we received from this conclusion will be a basic information on how we can apply oriental medicinal resources into
other foods and in the field of functional food research, which already draes sizable attention world-wide.

Key words : Eleutherococcus senticosus, Oriental medicinal herbs, Antioxidants, Antioxidative Activity, Medicinal food
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o} 53] SHAH 2 HldFe &
&A)7|8 LDL-receptor] E4& AdlA17IL &
HE9 555 Z7RIIGY. wekd EXE9 dagHrt
ke XEY 577 127 O€ UEHES o + Utk &
Ueh 21 9 7id e 98 J7R I Ed & A2 4
ZF17F2 20004 ojFo] A& EIIBHL M BE EE &l
HE X9 &&0 wE J83A 2w 7Pt &

HeF Hawe Uk

FEVURUQl 7MWl (Eleutherococcus  senticosus)s
siberian ginsengO[Z}il YeiH U FEE kgt 48 A&

TRI7HIE FARES HEFEES Leksle] AALHY &
HE FSoIon BEE I A7 UBOT EFEEEY o
B SYEE, MISED YT HIBREE NS ERE '
HE 2 dold Ikt &N 715 ~MES &8 9ot

AEE 19699 Brekhmamno] 71A] 27130l adaptogen @ FA19]
Fsol Aeg FET olth YT} B0t SAolA FEIIA
AEo] Py,

iollAE A ZolA 7H Alolel] Bzl LI AE S oA
HERHEIS, 38, HYSHESET, 5, ), Bl Sl
RYBIACFY. FolAE a2} 7 O19E 7RI/l F%
5l g& E40f the a7 AA7E P &8I 2Lt 220 &7t 0]
Fojx|7] AlFEI AEBIAY YA X157, duolBEn”, 1
NEEAEY, AR AP 59 @771 Bugo] Urk

olo] 2 ATRSS MAY TANFLE e & s

& ERISILA} SIRATE

O+

ATy

1. AEAFE9) F4)

B Aol AIgst 7ike7tul(Ql, £71, gu), 22, A

A, A, ZEE 20059 28 HE oA TSI
HE| A EE dE2oA] £eoh AHHIeHE AMESIE: & 4

£ 71E0Z 7112713 3000 g(@ 500 g, €ml 500 g, £7)
2000 g), A4l ¥ 600 g, Z 100 g, A} 600 g 7HE 500 g
5l AEmlo }150 g2 I DUSEIINM 6212 BHOE 2%
BIACE % glolal ALSSH SlokAlel, &l tlal YES
Ch (HE7IEE /4353 40-2006-0017338).

1) ety E
= = 26,

Sy ZUhlE, mAY, £3E SHe AE2HY Jui]

ol Folol BAGIMTL &, £ESRES 105T A7iaAR

H, ZEIZA 2 Semi-micro kjeldahl(kjeltec 1030 Auto Analyzer,
Tecator, Sweden)ZIX| 2 SHE AiAgk] A4 6258 56}
o AHESIOH, ZAE SR Soxhlet 2EY, £ ES AT
slapos EFIUTE BE2 AA 10004 Rk, EAd, £
I U SRS A AESIEE S BE, A4, Tl
gzt 1g & oA g2kg 361 A4ESIRIT
2 AZZAY oIUGQHE AFH] FolA
HAAH o g AAe)3ked Inductively Coupled Plasma Emission
Spectrophotometer(ICP)E 0]&3}l E481%3CHTable 1).

3) HIER] C B4

HIER) Ci= AZBRY BHHY) 5] BRFAC 5,

a7 Qgze 8 29l 10% FERILEUS 7
o] 1027 HER % HEeol 5%-TlERIHS Wol FA3

Ack 2@ E AIEE 100 mL HASeAT0] F7]2L A
5%-HERIIBHCRE 8718 A2 & wiZeirdo) gl

mlo
2
o
S
i
9,
0H1

- 1276 -



JRISHIE BRSO ZEEY &

100 mLE SIT). 1 %, 3000rpmol 4] 10 ~ 1587} 2141E2]S
sl AENE FISHL 5%-HERIKIEHOZ s 34511
0.45 ym syringe filter2 G315k HPLCE #4811 I U
Table 22} ZIT}L

Table 1. Operating conditions of ICP for mineral analysis in herbs extract

Power 1 Kw for aqueous
Nebulizer pressure 35 bars for meinhard type C
Aerosol flow rate 03 L/min
Shealth gas flow 03 L/min

Cooling gas 12 L/min

Ca 393365

Mg 279.553

Na 588.9%

K 766.490

Wavelength(nm) p 213618
Fe 238.204

n 2138%

Cu 224.1%

Mn 766490

Table 2. Operating condition of HPLC for Vitamin C in herbs extract.

Instrument = Semi p-HPLC(Jasco 851-AS, Japan)

Detector  : Variable UV/VIS Detector

Wave length: 254 nm

Column : 0DS Column(Capcellpak AU 80 5um, 46 mm® X 250 mm)
Solvent - 005 M KH:POs = Acetonitrile = 60:40

Oven Temp.: 30T

Injection Vol. 120 ul

Flow Rate : 1 mL/min

é@fﬁ%@h‘ 00 mg= US| ©ol 50 mL9| cap tubeol] &
I 6N-HCI 89 20 mL 715l =501 & UEsle 110"C0ﬂ/\1
2417 71EEBIAIZACE Ol E 50 mLe) QB &7
712 0.0IN-HCIZH O Z =5 Mo] eAlsz|do] a1 0:17104]
2N - NaOHE®H 2 mLE €1 F3l8 & 5,000rpmojjA] 3027}
AMETIEI ABUg wWZ F5ld 60T 84004 BArl
25 EMZIEA 5551 BFES 0.02N-HCI 20 mLoj 0]
I ClE 045m filter2 oIS & AT ENUOE 3IYct HEU2
omliz4t S8t EEEWU AIE@EAG ol it 247 F
ko] chromatogram®] peak HE O & ARSI 2mM Y o]l it
249719] EEEUE Table 33} Zrh

Table 3. Amino acid analyzer conditions for determination of herbs
extract

Column 26x150
lon-exchange resin #2619
Analysis cycle time 70 min

Buffer flow rate 0.225 mL/min
Ninhydrin flow rate 0.3 mL/min
Column pressure 80 ~ 130 kg/cm2
Ninhydrin pressure 15 ~ 35 kg/cm2
Buffer change steps 5 steps
Column temperature 53T

Optimun sample quantity 3 n mole/50 wl
N> gas pressure 028 kg/om?

) Aloli R B
Aol YL Prosky WPl Il & Alo14S BTG 75t

930om olulf dietary fiber kit(TDF-100, Sigma, USA)E AFE3IRICT

3. dlEdalte aY 24
& sled seted g2 £&9 5 mLet 0.05% b7

ImLS BANIES 9589 5 mlE U1

4-chloroimide(9.8%) 1 mL

gotod gAIcE O &

AREIsd 45U Fslo]

P

1l 2,6-dibromoquinon-
WS THS TPRE B 2057 &
utanol 10 mLE 71512 5827k &

10 nmojl A EBEE SZs

T
0\0“U1.|.U1

4. Photochem 0|83} 484 BUANS Bl B4

84 szl E7 sigky shial NS KFAe] dhH o
Z 8HI3HEA7] (Photochem, Analytik Jena AG, Germany)&
o|g3sle] BlEl CE tiESlod 018k 21, Photochem?] 2
2= Fig. 13 Zoh

| = by

Fig. 1. Functional diagram of PHOTOCHEM.

4. DPPH assayoll oJgt $413) g &3

DPPH 4782 Bloisgpi¥ o 2 E831% i\:}. Hego] 8
sA1Z] 0.1 mM DPPH 8% 500 ploll A|EE 72+ 55
GHo] 500 plA WoyF=aL 2 S3sh 7, A20)4] 1087 9HE4]
1 & 565 mollA] ERLE FF5IMrE AIEE AzlokA] @k
EEE FOE oled *'011 Q7
49 & %

1|

29 Kﬂ =443 59] 82 M =
MTT colorimetric 7 HEBI2 D?' ,{}%L% H«] 7‘@@’8
) Z(HaCaT cell)S HH zIAl9) ikl HES
U/mL), ~2EE0]o]4] (100 pg/mL), 10% FGS (fetal bovme
serum)E &Rk DMEM(Dulbecco’s Eagle's Medium) i x| &
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W1 37C, 5% COA] uR)Et &, HaCaT cell& 96 well plate
ol 1X10°/mLY] BEZ 341510} 100 uLA FEEH 5 24417} u
5t &, A E BF AASKL &0l EFIEA 252 viRA] 90 u
LAE 7} wellol WolFQILE AESE 50, 100 pg/mLe) 557}
T8 gFo] ZEHA %2 WAIE o183l 4 AIRE
UL FHA L] wellol] 218 & 244170 WiQF T PBSE 01&
gl 5 mg/mLY 52 oA Q= MTT A9 20 uly |

I 4A1Z vl dBlint. MTTAI] A5 28 siXE B
MABL Z+ wellell 100 pL acid isopropanol (0.04N HCI in
isopropanol)& H 75l 3083 WRISIZF 11, Spectra Max 250
ELISA Reader(Molecular Devices, US.A)E O] &3} 570 mmoll
Aol EEEE £k XEE A2IoHA 22 control THH] 50%

AAEE HY 4% =de /AL s ALE s

=)

1 719718 BREENY AZYYSHE B2

= -1 =
11.11%, 232 10.00%, =AY 3.33%F FH=Jct glep C
slEre BEAZ9 100 mLg 270 mg BHREAT 59 1g
g 299 Kealg 7311 A ALE A=A

Table 4. General Nutritional composition, vitamin C and energy

Nutrient Content

Carbohydrate (%) 7556

Total dietary fiber (%) 1471

Dry base Crude Protein (%) 1.1
Crude Fat (%) 333

Crude Ash (%) 10.00

Energy {(Kcal/g) 2.99

Vitamin G (mg/100mL) 2.70

Table 50lli= #71& 24 € Felolirt. EF4FE9 100 mL
o 2+ ghgko] 213.00 mg, ZH5 82.00 mg, ¢! 66.60 mg, BlIu
# 5260 mg U LIEE 30.10 mg gRIA o 7RIVAE
FANEE o ERFEAUL gZTIEYe € & AUk =S F
ALAT 742} ZZ 100 mL

=} 280 mg, 1.70 mg, 0.70 mg %! 040 mg EET ] JUJC
8 & & g

i

Table 5. Mineral composition of the extract (mg/100mL, wet base)

Mineral Content
K 21300
Ca 82.00
P 66.60
Mg 52.60
Na 30.10
Mn 2.80
Fe 1.70
n 0.70
Cu 040

Table 6]t EE&SA oz

Helokd

HL
S

i

o
1
o
1t

Table 6. Amino acid composition of the sample (mg/100mL, wet base)

AmINo acid Content
Aspartic acid 0.16
Glutamin acid 013

Serine 004

Histidine 0.08

Glycine 005

Threonine 006
Arginine 0

Alanine 0.05

Tyrosine 0.02

Valine 002

Phenylalanine 002

Isoleucine 002

Leuicine 004

Lysine 003
Methionine -

Proline 004

Cystine 0.16
Tryptophan -

Essential amino acid 0.76

Non-essential amino acid 027

EAA / NEA 0.34

B8 229 100 mLES] & o)At #2103 mg FH3E

=
S84 SRISIERO SRS 5421 4g/mLEFRE ACE LEhd
T}

7} EEHE MTTE4] ¢ oAl oIS B
BRE22 YZRZI} HlI Al MEo)] Tish EXL gl AeE
LIERiTE

Il

HZ $o] ASHOE o | RESE TAIQ
o] Boldddl wgh 45 o, 1E & gy, 1E
Aol E 2E HEY 289 A= FAol U
I 8 dEn 88 Jolxx g} olE iy
2 AFsAL oleksly] A8 wot o oIS
o|83 7154 AEI AME uZsl] s IF7 = - 9F
o g IYET s

B AT BAE 2589 ¥ PENCEONE=
ols) HIE AHE7} §lo Blat - L AAE o
ORNE THOE Hol AZO0FAMY & 715 25
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