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Abstract

The purpose of this study is to determine the possibility of using Agarum cribrosum as a natural health food source.
To accomplish this purpose, the contents of the general and antioxidant activities of Agarum cribrosum were measured.
The contents of carbohydrate, crude protein, crude lipid and ash were 45.4%, 15.0%, 2.3% and 33.1%. The calories of
Agarum cribrosum were 262.3 kcal and total dietary fiber of Agarum cribrosum was 34.0%. The protein contained a total
of 18 different kinds of amino acids. The content of amino acids was 12,402.42 mg/100 g. The K was the largest mineral
followed by Ca, Na and Mg, implying that Agarum cribrosum is an alkali material. The antioxidant activity of Agarum
cribrosum was assessed by various radical scavenging assays using DPPH (2,2-diphenyl-1-picrylhydrazyl), FRAP (ferric ion
reducing antioxidant power), reducing power, and ABTS (2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid)). All antioxidant
activity of Agarum cribrosum extract increased the concentration of the dependents. Total phenolic contents of Agarum
cribrosum extract were 34.1+2.56 mg/g, and total flavonoids contents were estimated at 4.9+0.26 mg/g. General nutrients
and other antioxidant bioactive materials in Agarum cribrosum were also potential materials for good health food. It is
expected that a follow-up study of Agarum cribrosum through developing processed food and evaluation of their functional
properties would provide useful information or sources of functional foods.
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ok ¥ 2 e 919 SHAE A G 100004 W gE
o 3gch
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2 A]o]4d8(total dictary fiber, TDF) TS AOACH(1995a)
of 23t AAF e (enzymatic-gravimetric method)2. 2 H-A]
3HAL) &, ARELAZE heat stable termamyl @ -amylase 2
ASIA] 7] TS protease@} amyloglucosidase S X2 HES-A]
A el RS RN, S0 59 584 4o
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o] At FFS AOACH(1995d)0]) whe} ofu] Al 2497
2 2As & AR 10 g& 97 oHlELR EAzl
F 60T dry ovenol|A] oJztA| o] A A2A7I T whf3ER
ok AAAF 1616 cmyell uYARE 5 mgE F3te] 6N-HCl
5 ml 7Hste] @7]3 & Dgste] 110 TN 24412 7k 13
AFT o]5 50 mee] ARl 713 8715 0.01 N-HCI
Soz 2 Ao| YAl F2 2, o17]ef 2 N-NaOH
Sl 2 mtE Y1 F37E F 5,000 rpmef A 3083t YAE ]S}

Table 1. Operating conditions of amino acid analyzer

System 6300 hyperperformence
Instrument

analyzer (Beckman)

Li 10 cm column No. 338051

ion-exchange (Beckman)

Column

Analyzer time 150 min
Buffer flow rate 20 mé/hour
Ninhydrin flow rate 10 ml/hour
Column pressure 1,380 psi

Buffer change steps Li A—»Li D—Li E—Li F
Optimum sample quantity 50 0

N gas pressure 40 psi
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Atk AENS w2 sl 60T S84kl Aartas
EIAFIRA FE5T FFEL 002 NHCI 20 nlo] 9]
1, 01 045 /m filter2 ST F A PN o2 p%Th A
e ofuliedt T BEENT A G obu|iil Fx
7]0]l Z9)3}ted chromatogram®] peak WO 2 AAkstgloH,
BEN2AL Table 17} Zth

4) 2718 =M 24

713(Ca, P, Mg, K, Na, Fe, Zn, Cu, Mn) 372 AOACH
(1984a)0] eJste] EASHGIE &, ARE 0.1 mg ©971A] 4
3] AFste] 550TeflA] 617 ek BBAZ] T, 20T
sand bathollA] 5 ml 2] HNO; -§& 7late] 108 5<F 712
Slaz, Wl % 25 ml volumetric flaskol| Y1l ZH5E 7)3)
o] 15} 1 A (whatman filter paper No. 41) -g3t}. o] 27 o
B ouolg 7 HAgolon MUY FER HHU ¥
Inductively Coupled Spectrometer(ICP, Lactam 8440, Plasma
Lab., Astraila)S o]-&3t -F=A¢ Plasma WEEAHo 7 B
Astglon, £4272 Table 291 Zth

5) Ralg &e 24

Richmond 5(1981)2] HPLC HAz7< $-g3lqt). =,
A& 5 g& A5 80% methanol 100 m(E ¥ 31 13,000 rpm
o4 3% Eok A Stk o] FANE BFYLE B
A% 23970 $70 F S0CNA 2412 B4t 338 F o
Hsjeh. o) $B2E 23] WRjo] 2L ool 45Tel
N Ak R SRR ol 100 i2 HEeAc. o
WA A ARBAS 0T WE BB 34
3tk B4 2 AL Sugar-Pak [ column(Waters, USA, 300

Table 2. Operating conditions of ICP for mineral analysis

Power 1 kw for aqueous
Nebulizer pressure 3.5 bars for meinhard type C
Aerosol flow rate 0.3 £ /min
Shealth gas flow 0.3 { /min
Cooling gas 12 £ /min
Ca 393.366
Mg 279.553
Na 588.995
766.490
Wavelength(nm) P 213.618
Fe 238.204
Zn 213.856
Cu 224.796

Mn 766.490
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6.5 mi)T S-28u) Ca-EDTA(S00 ng/ ()2 Z2astgict
AA " A& | mlE 3} 0.45 um membrane filter 2 o1}
g % columne 20 ) FU3tAT). ojmje] AP 2=
9CE FASHAT &80 0.5 m/minZ FejRyon,
&L refractive index(RI) detectorE o]-&3}%ch EEE &
N3 9§l peskS A vk ISt HF
© 7 REE] YPTHE U2 AT T pecke] B
Azt
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1) & H=E ¥ & S2E50E &2 24

% 9% $%-2 Folin-Denis¥(Gutfinger T 1981)0] w} 3=
Z%& 1 m{o] Folin-Ciocalteau A|2F H 10% Na,CO; &4 z}
1 iy A2 7k ohe A2oflx 1A7F A3 £ spectro-
photometer(UV 1600 PC, Shimadzu, Tokyo, Japan)S ©]-&-5}
700 nmoflA SF=E ZASIAE Caffeic acid(Sigma Co.,
USAYE 0~100 pgml®] w22 Al2dte] A2 Sdg
o BAslel 4o BE AP oBRE AR 228
s T A&k

% ETE 0| Ex= Moreno 5(2000)] W o e} &
E 0.5 meo] 10% aluminum nitrate 0.1 m¢ X 1 M potassium
acetate 0.1 m, ethanol 4.3 mZ 2} 2 7|5l E3tsla A&
oA 4087 AA T The 415 oA FHES ST
Quercetin(Sigma Co., USA)E EFEZZ 3}o] 0~100 pg/ml
o B WA dojxl BE AFHORNE 232 3
Sopuwols Ps AN

2) HAIBOIS 5F

2,2-Diphenyl-1-picrylhydrazyl radical DPPH)+= free radicaloj|
izt Al 20| Falst B5-S BIsH] Hste] ARtk Ak
Folis 2792 Kim S0002)2] S Wgstel 2gatect
Ethanolo]] &3}A]71 0.4 mM DPPH &< 0.8 m(o]] A]& 0.2 m{
£ 71810 vortex mixer®2 527F WSk, AaofA 108
B A F 517 mol A FHEE EHATE ARl
2 t}S 2]o]| 2J5}o] DPPH fiee radical 4&7%-& YERATH

Agxperiment — A
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AComrol

3) FRAP &4 &3

Benzie & Stranin(1996)2] ¥-S- ¥ %3}o] Ferric ion reducing
antioxidant power(FRAP) assayS £3F 1L &n|y 2&5°
FAkeHs-S SA35Fth Acetate buffer(pH 3.6, 300 mM): 10
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mM2| TPTZ(2,4,6-tripyridyl-s-triazine) : 20 mM FeCl; - 6H,O
£ 10:119] Hlg2 Ao} AR vhEo] TR 25
S} S, 1083F 2ol B F 590 mmojld FHE
= =55k

4) &gl8 ZF(Reducing power)

T alede] BUHL Oyaizu(1986)9] WL HFsHo]
Z7gdstgeh A= 1 mlell pH 6.69] 200 mM 2AF ghz-of 9
1%9] potassium ferricyanideS Z+ 1 ml# 2} 2 7}ske] wut
@ F S0 284k 4 2087F WSAIZTh oi7]e] 10%
TCA €9 1 nl 7}8He] 13,500xgoll 4] 1587F YAl R E]ste]
AFSol | mlof] ZF<4 2 ferric chlorideE Z} 1 ml& E315}o]
00 el SYES SYSAt DAL A= Bkt
gl FHE v ugton Bkl

5) ABTS 2|t A7 =3

ABTS @}tjzh 27)% 242 Roberta 5(1999)2] Hho 2
2439t} 7.4 mM ABTS®} 2.6 mM potassium persulphate S
AzFE 3, ol 512 FF W31 ol 2(ABTS. )&
A2 F, 734 ol A FFEQ gho] 1.5 olElrt H=E
A3kaL, 3|4 E ABTS. " g9 1 mlof] A& 20 1S 7}3hed
F= o] HskE A3 308 Fofl SA3ATE A2 Al
BE =91 8¢l dimethyl sulfoxide(DMSO)E th2 7O & 3}
of dizgol digt gz 275 WEEE Yehfigict

moh 1o ofht

Are | 100

ABTS radical scavenging activity = (1 -
Control

4. SH Az

HE ZH7kS MeantSE 2 A5G, EAA 2 SAS
9.1 for windows programe AMESIG O™, G4 AR B
AHEA(ANOVA) S 3 & p<0.05 4=llA] Duncan th5-34%
H(DMRT: Duncam’s multiple range test) 2.2 A5} T}

1) UBkME 9 AO|MFA B3

2 Aol BAE 74 o] AR} Aoldfa
S Table 30 F2|atglch. L8409 100 gdry weight
basis) Follis = 4.2% TSR 45.4%, 29 15.0%, 2
A5 2.3%, 23 33.1%7F EHE 0] o, F Aoldas
ke 34.0%0] ek E3E g 4u|A 100 g F B 2623
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Table 3. Proximate compositions of the Agarum cribrosum

Nutrients Contents

Calories (kcal) 262.3+1.2
Moisture 42+09"

General Carbohydrate 45.4+1.7
nutrients Crude protein 15.0+1.1
(%) Crude fat 2309
Crude ash 33.1£1.0

Dietary fiber (%) 34.0+1.9

Values are meantS.E. Values are mean of triplicates.
" Percentages of dry weight basis.

kecal2 EA =9t}

7184k} S A thA|oke] JREAM T} vlwste] B
vl A vl g A9 vehfglonl 3&9 A9 oF 10%
9] #pol& YEH ATKChoi 5 2008).

2) Ol =M

Table 3of VreRd e} Zro] g2 u]e] 100 g(dry weight
basis) Fofl= 2ok ko] 15.0%0]¢1aL, Table 49} Zo]
T 4|n] o] Jdotn|Ate] SR F 18F 09, 53] uhe

Table 4. The contents of amino acids in the Agarum cribrosum

Amino acid Contents(mg/100 g)
Asparagine 1,485.15+83.12
Threonine* 750.41+45.25
Serine 677.70£25.36
Glutamic acid 1,617.92+83.25
Proline 756.48+31.51
Glycine 764.44+21.33
Alanine 1,249.18+29.11
Cysteine 17.20+ 1.44
Valine* 783.35+39.57
Methionine* 235.69+19.42
Isoleucine* 557.28+38.09
Leucine* 975.74£70.04
Tyrosine 295.75+43.19
Phenyalanine* 642.68+42.88
Histidine* 249.06£18.59
Trytophan* 61.32+18.26
Lysine* 780.09+29.45
Arginine 581.51+40.00

Values are mean+S.E. Values are mean of triplicates.

*: Essential amino acid.



846 g -

et 583 glutamic acid®] o] &3kOm, asparagine,
alanine = & FFS AASHL Gl AR Yehyth 3,
ChAjatoliz ol wio] LY Eo 2 QoA MY TR
collagen®] THdofm] ARl prolined} 71 -F-=A| 91 hydroxyproline
o] ok, 71648 &A= o83 4= 9lE e R 7|t

3) IR &2

Table 5% 4]0 9] 100 gy weight basis) 5 #7172 3
FE AT Aolnt. ZEol o 48 g0 2 71 Rkl &
em, Im 52000 7143} A= chAjnte] 2E FES
7,138 mg/100 g3} 7360 mg/100 g2 H 13t S-a]o] Azl
tha ztolE Btk I thEo] ZAE(28 g), EE(967.8 mg),
uk2u4(486.8 mg) wolTh mlFY g R, T, ofd
9 7t FE Z2F 19.1 mg 0.3 mg 3.3 mg E 1.5 mg T
o] Sl 2oz BT Cho §(1995 thAHES] ZFA]
710l wh2t gt F71d 240 A9 ApolE Bustgict. wl
Tl ATPOLS] BRA2A olUAE 878k whgof 2
Ao, AUellA dojuhs BESFH gL 2Hste
gEolH, oy A thAlke] go] 8t E= AbolA thAlWt
£ 57120 38 FLOA o877} S £ Aom
Az

4) galg aa

Table 69f1= g &ju| < ojl 4] B4 glucose, sucrose, fructose
2 mactose2] TS A2 SHHTE FructoseZ} OF 2.4%S XA
stgen, 1 9 TS HEEHA Utk

5) & HE ¥ & Z2lRL0l=

TR FEE9 F e W ETH 0| P2 Table
73} 2k &, £ 5l SRS 34.1£2.56 nglg, & SekE o]
2 494026 ngg o2 UEhgth AE 7)€ A&

Table 5. The contents of minerals of the Agarum cribrosum

Mineral Contents (mg/100 g)

Ca 2,838.4+5.8
Mg 486.8+1.1
Na 967.8+6.1

4,786.1£1.3
P 124.6+1.8
Fe 19.1£1.7
Zn 33+1.4
Cu 0.3+0.4
Mn 1.5+1.1

Values are meantS.E. Values are mean of triplicates.
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Table 6. The contents of free sugar of the Agarum cribrosum

Free sugar Contents (%)
Glucose ND”
Sucrose ND
Fructose 2.4+0.5
Maltose ND

Values are meantS.E. Values are mean of triplicates.
" ND: Not detect.

Table 7. Total phenol and flavonoid contents in 80%

ethanol extracts from Agarum cribrosum (mg/g)

Sample Agarum cribrosum
Phenol contents 34.1£2.6
Flavonoid contents 4.9+0.3

Values are meantS.E. Values are mean of triplicates.

A i SRES I S S A @40 won
(Duval & Shetty 2001), /2 A| 28] ¥Ajo] 8 FF v]7]
£ AAE LA UtHChoi & Lee 1999). ZefH o] EF =
polyphenolic substanceZA], 3}8}-20]| w2} flavonols, flavones,
catechins, isoflavones 522 BFE0, &3} ofekgof ojgt
$oIm7h ke, o) 59| TxA Folo] wet st A2
A oA 5o AsksHY EAdol d¥E ErhMiddleton &
Kandaswari 1904). wheba, Tg4)n]o] 2220] vwd
£ % 3 9 Belwns Feke Uehjol Rust mu)
Qi Aew A,

e w2 Q% A W BEFE S
Z5}e, o]of AkstE AEFH 27} Z7FSIAL free radical A4
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o wud, 23 9 DNAYY £4-S J3]H, ot Al 5
S AZY 29| Aek Sake gzstolw, upla ) 7
2 w3lol AR E TS Yoyl HEg, SPAAE A|A
e do] dxsto|Hy S sty X &sked WS- e
S}thJeong 5 2008). FH4W|Y 5&E2| DPPH assay 23}
£ Fig. 1@<+ 2t 329 2289 001, 0.1 € 1.0
ngmle] = ollA DPPH radical 47 &84S zkzk 30.68+0.8,
32.0041.0 L 56.8442.0%2 FHA0| 2EEBO| LTl =
7Vatol| wte} DPPH radical 27ZHE G970 2 2715l
o= ettt ofegt Aikt SRR YA YL A
Tt AxlJeon 5 2012)2t FAFGE ATHS UERASICE FRAP
HH-2 ghof|A1 2] DPPH radical 2484 S4zH= WAUS
o] T2 gRls} 5 o 2 DPPH 2| 739, free radical-&
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Agson sATe A% b sk Ba Wioke
Hpel N, FRAP MRS 41} 3 Bl WSS o] &

%HﬂOIEKStudent = 1980). FRAP h}}‘ﬁ.& 2% 2|
o F2E9 Ai}: Fig 1009 Zo] 7+84nd 559
0.01, 0.1 @ 1.0 mgml] S o] A FRAP S-S zHz) 0.140,
0.151 & 017302 yepgeh 3Hdee 700 mmojlA] ferric-
ferricyanide(Fe™") E3HE0] =42 Fojslo frLe ¢
BB A ferous(Fe™) 2 At UYL FBE go=
vehd e 2 Are Fig. 199 o] 14ju]y 552
0.01, 0.1 2 1.0 mg/me] EEo o] AL 0.09, 0.129}
0259 gt& Yt fodog Z7kske Ao R UEehdth
o]gt Ak Park 5(2005)2] Ak} 2tol7t QAT o= 2
Zguflol] &g Ao Ak ABTSHS potassium persulfate
oto] wh-gof ojal] YA ABTS. o] A7 F9] A &
Aol 23 AA= ] grjZd Ef2] FEMo] M= AL
ol-g5to] st E SA3HE W=, DPPH assay] 7
& ApEtds A7she YHE, ABTSE ol ghtize
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Fig. 1. DPPH radical scavenging activities (a), FRAP
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o7 Yzt

[=2e]
2 <

o

B PRI o Al aEe) o)
s—u B8 AT HeAE BB JPRE BAL 5
o AEQYSH A2 U AN T RStk AE
YA AN TDllel AR A9 Sz
Z A 454% A 15.0%, 2R 2.3% 2D 235 33.1%

,.\

g

=

e

v}
)

Absorbance (595nm)
[=]
[
I~
in

0.01 01 1
Agaricum cribrosum extracts (mg/mL)

-

ABTS Radlical Scavenging Activity (%) &

35 4
30 4
25 4
20 1
15 4
10 4

0.01 01 1
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value (b) and reducing power (c), ABTS radical scavenging activities

(d) of Agarum cribrosum extracts. Each bar represents the mean+S.D. of quadraplicate determinations, n=3. Statistical analysis

was performed using the one-way ANOVA (p<0.05).
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o1, FE41| < 100 go] T P 2623 keal 2 EA] =]
gon, F Ao|dfa FRFS 34.0%2 VERgTh E3E & 18
9| opu|iato g FAEGloH, T FEES 1240242 mgo]
Q3L #7148 5 ZEY el 7P w9 1 thgol Z
& UYEE, ttvls o2 Yehd, dzed ARde &
5 Ak P AuY 2250 £ s dF L & SR
wo|= FHERE A AT, 77h 34.142.56 ng/eTt 494026 ng'g O
2 vepy) ohergt JAsE 7h 2E(DPPH, FRAP, 2Hle,
ABTS)yE g3t 14ju|d 2229 hiist 89S ST
A, P4 FE5E9 =7t Sl whet gilsks
o] foF g Frtshe Aer Yeith o] A2
B 1HAnYE A ForA 9 o]g7tA7} w2, 1Y
Hu]y 2522 FASHs0] AT AT 5 ATk

& ATE Fa719%0NA AlE 20129 % At 357
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AO.AC. 1990a. Official Methods of Analysis, 15th ed, Association
of Official Analytical Chemists, Washington, DC, USA

AO.AC. 1995a. Official Methods of Analysis, 16th ed, Association
of Official Analytical Chemists, Washington, DC, USA

AO.AC. 1995d. Official Methods of Analysis, 16th ed, Association
of Official Analytical Chemists, Washington, DC, USA

AO.AC. 1984a. Official Methods of Analysis, 14th ed, Association
of Official Analytical Chemists, Washington, DC, USA

Benzie 1, Stranin J. 1996. The ferric reducing ability of plasma
(FRAP) as a measure of antioxidant power: The FRAP
assay. Anal Biochem 239:70-76

Cha WS, Kim CK, Kim JS. 2002. On the development of
functional health beverages using Citrus reticulate, Ostrea
glgas. Korean J Biotechnol Bioeng 17:503-507

Cho DM, Kim DS, Lee DS, Kim HR, Pyeun JH. 1995. Trace
components and functional saccharides in seaweed-1. Bull
Korean Fish Soc 28:49-59

Cho SY, You BJ, Chang MH, Lee SJ, Sung NJ, Lee EH. 1994.
Screening for porare lipoxygenase-II inhibitor in unused
marine resources by the polarographic method. Agricultural
Chemistry and Biotechnology 37:451-455

Choi JS, Shin SH, Ha YM, Kim YC, Kim TB, Park SM, Choi

WA - e

H=EAEFEBA

IS, Song HJ, Choi YJ. 2008. Mineral contents and phy-
siological activities of dried sea tangle (Laminaria japonica)
collected from Gijang and Wando in Korea. J Life Sci 18:
474-481

Choi KS, Lee HY. 1999. Characteristics of useful components
in the leaves of Baechohyang (Agastache rugosa O. Kuntze).
J Korean Soc Food Sci Nutr 25:326-322

Choi MS, Do DH, Choi DJ. 2002. The effect of mixing beverage
with Aralia continentatis Kitagawa root on blood pressure
and blood constituents of the diabetic and hypertensive
elderly. Korean J Food & Nutr 15:165-172

Duval B, Shetty K. 2001. The stimulation of phenolics and
antioxidant activity in pea (Pisum sativum) elicited by
genetically transformed andise root extract. J Food Biochem
25:361-377

Gutfinger T. 1981. Polyphenols in olive oils. JAOCS 58:966-967

Han H, Song YJ, Park SH. 2004. Development of drink from
composition with medicinal plants and evaluation of its
physiological function in Aorta relaxation. Korean J Oriental
Physiology & Pathology 18:1078-1082

Han SM. 2001. Studies on the functional components and cooking
aptitute for medicinal tea of Chrysanthemum indicum L.
M.S. Dissertation. Sejong Uni. Seoul. Korea

Han HK, Lim SJ. 1998. Effect of fractions from methanol extract
of Commelina ommuris on blood glucose level and energy
metabolism in streptozotocin-induced diabetic rats. Korean
J Soc Food Sci 14:577-583

Hong JS, Kim YH, Lee KR, Kim MK, Cho CI, Park KH, Choi
YH, Lee JB 1998. Composition of organic acid, fatty acid
in Pleurotus ostreatus, Lentinus edodes and Agaricus bisporus.
Korean J Food Sci Technol 20:100-106

Im YG, Choi JS, Kim DS. 2006. Mineral contents of edible
seaweeds collected from Gijang and Wando in Korea. J
Korean Fish Soc 36:16-22

Jeon YE, Yin XF, Lim SS, Chung CK, Kang 1J. 2012. Antioxidant
activities and acetylcholinesterase inhibitory activities from
seaweed extracts. J Korean Soc Food Sci Nutr 41:434-449

Jeong JW, Lee YC, Jung SW, Lee KM. 1994. Flavor components
of citron juice as affected by the extraction method. Korean
J Food Sci Technol 26:709-712

Jeong EJ, Sung GH, Kim JW, Kim SH, Kim YC. 2008. Rhus
verniciflua stokes attenuates glutamate-induced neuro-toxicity
in primary cultures of rat cortical cells. Nat Prod Sci 14:
156-160



Vol. 25, No. 4(2012)

Kim JH, Park JH, Park SD, Choi SY, Seong JH, Moon KD.
2002. Preparation and antioxidant activity of health drink
with extract powders from safflower seed. Korean J Food
Sci Technol 34:617-624

Lee GD, Chang HG, Kim HK. 1997. Antioxidative and nitrite-
scavenging activities of edible mushrooms. Korean J Food
Sci Technol 29:432-436

Middleton EJ, Kandaswami C. 1994. Potential health promoting
properties of citrus flavonoids. Food Technol 48:115

Moon SJ. 1996. Korean disease pattern and nutrition. Korean J
Nutr 29:381-383

Li H, Choi YM, Lee JS, Park JS, Yeon KS, Han CD. 2007.
Drying and antioxidant characteristics of the shiitake (Lentinus
edodes) mushroom in a conveyer-type far-infrared dryer. J
Korean Soc Food Sci Nutr 36:250-254

Moreno MIN, Isla MIN, Sampietro AR, Vattuone MA. 2000.
Comparison of the free radical scavenging activity of propolis
from several region of Argentiana. J Enthropharmacology
71: 109-114

Oyaizu M. 1986. Studies on products of the browning reaction.
Antioxidative activities of browning reaction products pre-
pared from glucosamine. Jpn J Nutr 44:307-315

Park SH, Han JH. 2003. The effects of uncooked powdered food

S ELEEREE DR R B R IR 849

on nutrient intake, serum lipid level, dietary behavior and
health index in healthy women. J Nutri 36:49-63

Park YB. 2005. Determination of nitrite-scavenging activity of
seaweed. J Korean Soc Food Sci Nutr 34:1293-1296

Richmond ML, Brandao SCC, Gray JI, Markakis P, Stine CM.
1981. Analysis of simple sugar and sorbitol in fruit by
HPLC. J Agric Food Chem 29:4-7

Roberta R, Nicoletta P, Anna P, Anath P, Min Y, Catherine RE.
1999 Antioxidant activity applying an improved ABTS
radical cation decolorization assay. Free Rad Biol Med 26:
1231-1237

Student AK, Hsu RY, Lane MD. 1980. Induction of fatty acid
synthetase synthesis in differentiating 3T3-L1 preadipocytes.
J Biol Chem 225:4745-4750

Yim JE, Choue RW, Kim YS. 1998. Effect of dietary counceling
and HMG CoA reductase inhibitor treatment on serum lipid
levels in hyperlipidemic patients. Korean J Lipidology 8:
61-76

A 220128 9% 26
EZ4AH 20128 119 122

M 20124 119 14Y



