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Studies on the general analysis and antioxidant component analysis of
Chenopodium album var. centrorubrum and biochemical analysis of
blood of mice administered C. album
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Abstract The purpose of this study was to develop new food materials by analyzing nutritional components and
antioxidant activities of Chenopodium album var. centrorubrum. The highest amount of mineral obtained in C. album was
found to be 1.01£0.07 mg per 100 g of iron. The total phenolic content in C. album was found to be 3.77~9.57 GAE
(gallic acid equivalent) mg/g. The reducing activities of leaves and roots of C. album determined using FRAP (ferric-
reducing antioxidant power) were higher in ethanol extracts than water extracts. The ABTS radical scavenging activities
of leaves and roots of C. album were 204.29+4.98 pmol/g and 106.96+2.81 pmol/g, respectively. The DPPH radical
scavenging activity was high upon extraction using ethanol (roots 20.71+0.04 umol/g, leaves 71.08+0.33 pmol/g). HDL-
cholesterol was significantly higher in the high fat diet groups supplemented with C. album than the control groups
(p<0.05). These results suggest that C. album can be used as a natural antioxidant and a functional dietary supplement.
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D1‘0]~zr(leteifzopodiun't album var. centrorubrum; C. album)= =
HE7E AaERlolm, A AAIH o= oF 1,5000] &, S-Elvetel
t °¥ 159 Fol FxHo] = AoR LA thBazan 5,
2012). Hole HAM R wae] 7[R dof glo] 3A], o,
=40l Tor BEojxrh Wolres 4ol 1-15me] ddx®
£9] Ji3} A7 9~1090]H, FENE W 22 ZEEC] F
Al Ak G Z25E fEvetlM s HolrE FE AREEt
Aedl, 28Y - H1EY B FF WA 2 Ao 2 dAHS
o] SRR ARSI, A2E HE 7HEE AT AFE
o] F5gsh, A o, AL el Bl Aol WY EY o
7R thksHAl ARE-51SI Tk Arora®t Itankar, 2018; Chon 5, 2009).
Holre ddtter Aol dfrt Fek, vtld - 24 -
5o #7143 HIEgRl A, B, B, C, K F°| 3= drk
B IEHGlvez 5, 2010; Sharma 5, 2012; Park, 2016).
Lok HZ 5o gket APAT-(Graf 5, 2014; Kim 5, 2017;
Park, 2016)2 S| WolFe] daksl FAZ, S, Fulole
2, P4ast, Y= A8 F FF =3
X]”* FHeH o= FHo| H A
o] AFEH 7154 AFE 5
AAolnh. =g Fuoie nHHoR é‘ﬁ 71~—GP AEAE)
TR st A7 AYEHL Qo] dRZFH T o R A}
BEe 2B oz digh A3 AFE ofHE FE3H,
AL A7t K= ofof it
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F2 olgslo] WiPR, 271 AR % PASPYE e
A9g ga BAFoRA N2 HFaA A £8-& Fol
7157 AELRA HolFe] BEES EolV] A3 B A7F 4
Asiedet

M= W ey

ABME I Al

golrE 2017 5~109 Atolell B4Rt A olM AR A3 st
o] —50~40°C AlolollM 4 HAZ(FDTL-4504, Operon, Gyeonggi-
do, Korea)s}ith. £33t AFE 20 g2 500 mLe] & o] 4]
< WEH| 93 §ESE o2 AAS E: deionized water,
DIW)e} olgkel] 71z} 7tsle] BFd7zb717F F21E heating mantle
oNX 3AZHY 23] FESIATE FEHLS YF A T 4R
(6,000 rpm, 30 min, 4°C)3}2, 5L 45°CoA 55 &, 5
AAZ(LYPH-LOCK 12, Labconco, Kansas City, Mo, USA)&}e]
B A2 St S48 AR ZAE 80% methanol 10 mLol
sAAE E2(1 g2 7ok, 1MZF 29 Aejste] §8jAA
gl A 2477 A, D422 (8,000 pm, 10 min, 4°C)3te]
A AE(100 mg/mL)E AZ3IOH, o]& 24A17F oo AR
Stk B Aol AR AFE2 747 ABTS (2,2-azino-bis(3-
ethylbenzo-thiazoline-6-sulfonic acid)) diammonium salt, Trolox
(6-hydroxy-2,5,7,8-tetramethylchloroman-2-carboxylic acid)= Fluka
(Buchs, Switzerland), FC (Folin-Ciocalteu) reagent, TPTZ (2,4,6-
tris(2-pyridyl)-s-triazine), = DPPH  (2,2-diphenyl-1-picrylhydrazyl),
potassium persulfate= Sigma-Aldrich (St. Louis, MO, USA) Al
&, gallic acid, sodium carbonate, sodium acetate, acetic acid,
FeCl, - 6H,0= Riedel de Han (Selze, Germany) A|&2 AM-3}%
3, 71EF A% &ul= analytical gradeE AFESISITHLee &,
2017).

UM E B
HolE Ea7EEe] -2 Lee 5(2008)7 Choi 5(2016)°] Al
ALk Wl wel A7 AR (FS-620, Toyo Seisakusho Co.,

2]

Ltd., Osaka, Japan), 3]3%2 27 3|31 H(KL-160, Toyo Seisakusho
Co., Ltd.,, Osaka, Japan), @A L micro-Kjeldahl ol F3}
Zehl R3] (Kjeltee TM 2300, FOSS, Hgans, Sweden),
A ] H S Soxhlet Hol| F3td SH 3Tt

2 2o

T2, ok, E, Al ¥ Wxke] 7714 el Al
= A2REel wet 8 2 ot FHRFR
e AR FGom, ARE ¥R 4 F
oz ATt A AglE AFede =AY S22
£33 7](ICP-AES, Inductively Coupled Plasma-Atomic Emission
Spectrophotometer, Z 6100, Hitachi, Tokyo, Japan)& Al&-3s}e] &

N 279 Ro} AT

=

RN

A2
100 mL7H4]

o) [e)
AR 2

&2k = (Total Phenolic Content : TPC)

% dE o =4S Waterhouse(2002)2] HIHol olsle] =4
stth. A AR 20 ulell & ©]2% 1.58mLE 718tal, Folin-
Ciocalteau’s reagent 100 uLE 371 vortex® Egation, A
2|4 5EZF WHEAIZ] &, 20% sodium carbonate 89 300 pL
£ Hrlete] A29] dholA] 2417F ¥ESAIZIAL 765 nmollA] 5
F = (UV-visible spectrophotometer, Agilent Technologies, UMC

g o=

[ u}/\g

o

3 bsted 493
Science, Gyeonggi-do, Korea)s Z43ItE F dE T =A

A2 1gol 319F3= gallic acid equivalent (GAE mg/g dry
weigh)=2 EA]3HA ThHLee &, 2017).

FRAPO| 2[gt stalsd £X

FRAP 312& Pulido 5(2000)2] HPHol| 2|3le] FRAP &9
£ 40mM HCI®] 10mM TPTZ (2,4,6-tripyridy-s-triazine)S =<1
€4 2.5mL2} 20mM FeCl; + 6H,0 2.5mL 223 300 mM ace-
tate buffer (pH 3.6) 25 mLE E§3te] 37°ColA Bpste] FH]|
39tk FRAP €9 900 uLoll A A8 30 uLet & o] &5 90
puLE &8st 37°ColA 3087 WHAIZL &, 595 nm Il A
FHAEE A3 AR 3YE2 woloxE ©]83l TEAC

umol/g dry weightZ A3} THLee 5, 2017).

ABTS Zic|g 2&d =3
ABTS &tz 27484 Re 5(1999)F Lee 5(2017) ¥HS
A8 Hysle] =4sIYTE. 7mM ABTS €93 140mM potas-
sium persulfate (K,S,08 E8ste] 1216417 Aol BEgAZ
% phosphate buffered saline (PBS, pH 7.4)5 AFE-3l% 734 nm
aollA FFE= g 0.7 0.02)0] H=F At AMgsITh
Radical inhibition (%)°] 20~80%7} =& 343t ZA| A&
10uLet ABTS £ ImLE &3t 1587 vESAIZ &
734 nm IOA =S =431t ABTS radical cation scav-
enging capacity= AAE FA el sl AlLtEAeH, 7t A&
o] g &27%& TEAC pmol/g dry weightZ UERASITH

DPPH ZiC|Z aHEd &3
DPPH 0]zt 2AEA4-L Thaipong 5(2006)2] ol ol8te]
=243ttt DPPH stock solution<= DPPH 24 mgS methanol
100 mLoll 34171 3 —20°Col ] BaskAA ARE-sI9Ith. DPPH
fRo 515nm AN FFE ZE 1.1 (£0.02)°] IEE metha-
nol= 3]4}3}o] A3} th. Radical inhibition (%)°] 20~80%7}
HEE X3 A4 AlE 50 uLet DPPH & 2mLE £33}
A9 gaoA 3087 HHSAIZ] F, methanolS blankZ Shoq
515 nmollA] A|5e] 2 FHEE S5 HLee 5, 2017).

b

EC,, value 3

ABTS radical cation scavenging capacity®} DPPH radical
scavenging capacity®] EC,, value= Alexander 5(1999)3% Lee 5
(2017)¢] ol wet Alsbetiict.

W offt > ¢

o A AR
YWeE 2042°C, F= 40~60%S I FAs90H, WS 111
NS F712 -89 yzes Yolg EWEE 7R
Sk A 7|7k 2017 109 11Y5E 20174 12€ 304704 4
Alskth B A3%EE(Approved number; SYUIACUC 2017-018)
AL AEdga sEAHEE Y3 (JACUC: Institutional Ani-

mal Care and Use Committees)2] Aol ule} $=3 At}

oz offt



494 =2 E 388 x] A 51 WA 5 E (2019)

SSAlE =M

Choi 5(2013)°] A|AIZH Wel oJste] thztoll AHH o=
AlEE GA AEE AL s AlEE mice LFAIEE U (powder
form)E W= F ARESIITH AR 2 F HIEE SleH,
fZEe erskE 60% (starch+sucrose+glucose+fructose+lactose)
S 71EeE W 21%, A 13% (&718), HIEH 1%, 7]
3% B ARE 2%E FAESAT 2Rl BrskE
53% (starch+sucrose+glucose+fructose+lactose)S 7|02 Tl
21%, A& 20% (715), HIER 1%, 712 3% 2 472 2%
= TSk E3 TGl Hol Bulee Wi 4
o] AlR RS T HIEE Sto] ©sE 33% (starcht
sucrose+glucose+fructose+Hactose)2} Holg EL7HEE 20% 7L,
Sl 21%, AF 20% (27158 AHEEIeH, 7 HlER,
F71d E AR wige dj2atel] AR Ao|xdy o] Zh
7F 1, 3 3 2%= F7kste] A EATHChoi &, 2013).

>~

g AFYHS Choi 5(2016)°] AAEH Wl uiet AeF

B2 AR FHEL 12412 AN £ COo, 72 v

o] Agolx APstsich AFHT 7 A A7 A

T 40C YR FolE Fof 5°C YRS o]E3te] 3,000

rpm/15 min® 2 YAEEE st FHE Esiglen, ¥

H3S 7}z 100 uLA micro tubedl] ol Aol AME-E7] A7}
A —70°C WEae] Baaigdch

EIXE s 24

A FY2HE FFE Choot Choi(2007)©] A|AE+ o-phthal-
dehyde 02 =A&}9th. A EE 0.1 mL® EF3I o2, 33%
KOH €9 03mLe} 95% Al&He 3.0mLE H7ista & &3t
o, AL 158 59 60°C oA 7HAAR F sl
A 50mLE HArBsle e, S5 3.0mLE 7FS o
7 2 T3 o, 55 EEste 1.0mLY] IS £FS
Ak NS AR 55 9 X175, o-phthaldehyde A
20mLE F7sle] & &6l 108 F Ak g %
2 LomLE #H7bete & EFsisiod, 3k "7 § 10~90%
ol 3333 = Al (Spectrophotometer; Human corporation, Seoul,
Korea)Z ARE-3le] 550 nmolld 3 =2 24sla, T2
w2} FY2HES] TS A FSITH(Choi 5, 2016). €3 59
HDL-ZF#2HE ¥ LDL-ZY2HE TFHFe A2 Chost
Choi(2007)8 #3738l HDL-Z#|2=HZ(HDL-C 555, Eiken Co.,
Tokyo, Japan)Z} LDL-Z#|2HE(BLF, Eiken Co., Tokyo, Japan)
Kit A19FS 28319tk HDL-ZY2E|2 a3 23S Cho &
Choi(2007)Z #&te] E3 03mLE Agd] B o7)M 3
AACF 03mLE Bl F EFS ohe, A2o)A 1087 WA $
700xgell A 1087 A4lEE] skt 2 & A4S s0ul, EEE
(100 mg/dL) 50 pL, blank= 37 50 uLoll ZHz} HDL A
oF 3.0mLA S Ateta F 42 ¥, 37°C FReA 527 vt
2217tk BlankE tIZE 3te] 555 mmolA FEEE S8 st

_,
N

O

- -

oot 12

Table 1. Proximate composition of C. album

AL Cho$t Choi(2007)8 #arsted ¥ 0.1mL, EFEH 0.1
mLE A|8#e] Y oJ7]e] BLF kit A% I 2 & 247 4.0
ml ¥ T 527 & EFS thE, A2(25+3°C)0A 2587
W F 10 oliel SRFE URE st BFETAE AR
sled 650 nmolA EF =S =43le] LDL-ZY|2H S s
A FBIATHChoi 5 2016). Cho9t Choi(2007)8 st 4 F
o] ZAAAL TG kit (Sigma Chemical Co., St. Louis, MO, USA)
AekS ARgsle] BAEk g3 10 pul, 589300 mg/dL)
10 uLe} blankZ Eo]&4= 10 uLoll TG kit A1eF 1.0 mLA S 3
7hetal & g e, 37°C FERGIA SR BhgAIF o,
BlankE 22 sl £33 =AE ARSI 540 nmeolA] &4=
£ 43t F4AAY S ARFSIATHChoi 5, 2016).

== 89 U 2t 71 Tt

F Ao A phospholipid, alkaline phosphatase (ALP), aspartate
transaminase (AST), alanine transaminase (ALT)- Reitaman3}
Frankel(1957) Wl ]3] UV/VIS-spectrophotometric (Specord
200, Analytik-Jena, Jena, Germany)S- ©]-8-5}] EAI514 T} Serum
lactate dehydrogenase (LDH) €/3-2> Martinek(1972) Wl <3|
UV/VIS-spectrophotometric  (Specord 200, Analytik-Jena, Jena,
Germany)S ©]8-3te] #4431 tH(Choi &, 2016).

SHXE|

A¥dH" ZE AFE SPSS package version 21.0 (Statistical
Package for Social Science, SPSS Inc., Chicago, IL, USA) =
Y olglel 47 Has BEBAE Pakich. FA vla
= one-way ANOVA el w2} AAjglen, Has 7F 2ol
el 24 (p<0.05y2 Duncan®] the7dwel <jsf AAlsSic.

A2 o @
Uk £
ol Qo] UwhEA A= Table 19 A BIATE Hols

=

Qo] dut AR sk F FELE 10.63£0.15%, AL 2872+
1.00%, 342 19.18+0.03%, ZAH-S 3.10£0.09%=2 LFERTE A
Y AT-(Park, 2016)04 = Wol=o] AW E F & 10.5%, =
hE 20.5%, Z35E 11.6%, ZAY 1.5% B 244 55.9%23
Huslglom, o]E & Ae) vl & o, Yol & &
2o H)sElgl oy}, 2ok - Z2IE . ZAHe B oo |
ol o BLIROA O A SFEHATH

Holgate) &3hs AlEXe] AS 7 100gd T 894 ¢,
il 31g AA 05g 2 FE 10golNeH, vES] A 7}
215100 gF - 929g, @A 220 AF 0.1g E IF 20¢g
Z BIEFYTHRDA, 2006). A3YATF(Park 5, 1994014 += H'd
-2 AE) AlFRI] A SR 92.84%, I|E 2.04%, T
320% 2 A 035%FF RS B Aol e wolE
o &t AlFX S} s & o, Holol s dAs} vk
geFo]l w2 Aoz Uepgon, £ e AlFRH B2

Ao Y.

Composition (%) Moisture

Crude protein

Crude fat Crude ash

C. album 10.63£0.15"

28.72+1.00

3.10+0.09 19.18+0.03

"Mean+SD



Table 2. Mineral composition of C. album

Composition (mg/100 g) C. album
Copper 0.24+0.01"
Zinc 0.42+0.02
Iron 1.01+0.07
Selenium 0.01£0.001
Manganese 0.43+0.02
"Mean+SD

ol Yo 71 B4 A= Table 29+ ) ol A
= e ko] 100gF 1.01£0.07 mgl & 7HF Bo] 5o
Qom, W7t 0.43£0.02 mg, °FA 0.42+0.02 mg, 2] 0.2440.01
mg 2 AFE 0.01+£0.001 mge] T AUt HolgHel| &
she AlgX|el HIES] A9 7R 100 g9 He] T 7t 26
7 40mglE BIEICH(RDA, 2006), |9t Blwa) 2 o, &
AFoA Wolge] Ho e w2 Ao R et

FLg

& HlE 2 FRAPO| <8t el

Hole] F Hz gyl FRAPO| 23t e =4S Table
300 AABATE Mol Bl oA F FAE FFe g o]
2 FEEY d8e F&9 A% 77 526+0.129 9.57+0.20
GAE mg/g2 =9t} AgA(Kim 5, 2017)00M= Zolel o}
9| gk FEE| A4S dE T 27 35159 1747 mgy
100 g2 BIsn & dE 3 AR LR 38 7s
4E mE] dEs] B ¢ o] BE AFolA AAsia 9low,
APATF(Lee 5, 2005014 = AY, B2, vE " AIFX F
o] #EA RIES 7KAL o] it} 715l drkar Harsiiict.

HolFo] oz} Bale] FRAP $HAH-E 57.92~125.19 TEAC
umol/gZ YEREO ™ FRAP ¥ ogte & A3yt 53]
91(125.19£1.11 TEAC pmol/g)s} 32](67.58+1.32 TEAC pmol/g)
oA EkT) TE ool & HE &kl FRAP 23
g2 g o]F F2I duE FEol oA Bl Hl3)] Ao
A o =A S AEAT(Li 5, 2008)014] 45%2] medic-
inal plant®] 80% HIEHE FZE9 $HlEo] 1.23~453.53 umol/g

Table 3. Total phenolic content and FRAP value of C. album

2 gHikslehd 495

olghs Hrsllon, A= Aok AEE o] 20|31 = herbal
medicine®! ¥ B3 2] (Withania somnifera)®] B FZE3 hot
methanol F&E°] 6772 1,266 umol/g, Enicostemma littorale®]
g FZEF hot methanol FEE©] 2449} 659 pmol/ge] <)

2S5 YeRAot . R8It Vinotha 5, 2014).

ABTS EIC|Z A7{EN

ol 913} Bgle] ABTS &tz AAE/d2 Table 40l #|A|
39Tk ABTS 2z AL olare] ) Mo & o]
25 FERY g FEAA 42 204.29+4.98% 106.96+2.81
umol/gZ =St} A3 AT (Gawlik-Dziki &, 2009)°14+= Hol5
7} ABTS 2] &AEAEE 7KL o] AdFtst oA a3
£ ®ol3, kslEdo] stk Bskeeh, gk e
(Vinotha &, 2014)°ll41 herbal medicine®! Withania somnifera2]
ABTS HtZ 2AEH S 4 257 hot methanol F+EE°]
Ztz} 88.429} 389.07 umol/g, Enicostemma littorale®] ABTS T
Z+ 20 I FEE3 hot methanol F35°] ZHz} 38.95
9} 253.80 pmol/gE YEMIATHE Bavt =], o]9f Holsgo
ABTS |z 2AEAS vws] B, A& /e thE2XRH
Hol3=2] 913} ¥E|7t ABTS &z &AEA o] $43th
3 AgE T

DPPH ZlC|& 2N

DPPH )zt A2AAE Table 591 AA3FAtt. DPPH 2t
Z AL 15.99-71.08 pmol/gS VBT, T 71A] £4
Az BF oere FZHE] 20.7120.04 pmol/g, ¥ 71.08+0.33
pmol/g)ell A ESkeh Kim 5(2017)8] dollMe Holg F2E5
2 01, 05 1, 2, 4, 6, 8, 10mgmLolA Z+Z+ 1025, 14.02,
2224, 41.92, 6271, 71.96, 75.07, 77.73%2] DPPH vzt 4274
F4e Bon, 6 mgmLe] FEAA 70% ol g A2
4SS Rk B stk Park(2016)8] STl E HolFo
oErS FZE-S 10 ppm 39.7%, 25 ppm 47.7%, 50 ppm 58.4%E
dibutyl hydroxytoluene (BHT) 72.1%R.t} &A% 9l #A=
Aut gAY EZo] ohd HAERM = vty kel
3 MY ATL(KimF Jeong 2010014 Holg A oeke F&25
2 IC,=>160 pg/mLo] 2L, FehE I E2 1C,=86.8 pg/mLe] &

Total phenolic content (GAE mg/g)

FRAP (TEAC pumol/g dry weight)

C. album 7
DIwWY EtOH? DIW EtOH
Leaf 4.94+0.47% 9.57+0.20 76.19£1.29 125.19+1.11
Root 3.77+0.33 5.26+0.12 57.92+1.48 67.58+1.32
"Deionized water extract
JEthanol extract
dValues represented meantSD of three parallel measurements.
Table 4. ABTS radical cation scavenging activity of C. album
TEAC (umol/g dry weight) EC,, values (mg/mL)
C. album -
DIWY EtOH? DIW EtOH
Leaf 99.48+2.10% 204.294+4.98 10.18+0.21 4.96+0.12
Root 73.76+0.70 106.96+2.81 13.73+£0.13 9.47+0.25

"Deionized water extract
JEthanol extract
dValues represented meantSD of three parallel measurements.
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Table 5. DPPH radical scavenging activity of C. album

TEAC (umol/g dry weight) EC,, values (mg/mL)
C. album -
DIwWY EtOH? DIW EtOH
Leaf 21.38+0.33% 71.08+0.33 36.99+0.56 11.13+0.05
Root 15.99+0.10 20.71+0.04 49.47+0.29 38.19+0.07

"Deionized water extract
JEthanol extract
dValues represented meantSD of three parallel measurements.

Table 6. Serum lipid levels in mice

Variables Control HF 20% HF 20% + C. album 20% Significance
Total cholesterol (mg/dL) 149.004£9.90"° 164.00£1.41° 170.50+10.61¢ 0.05%
HDL-cholesterol (mg/dL) 127.00+11.31° 141.00£1.41° 149.50+0.71¢ 0.05
LDL-cholesterol (mg/dL) 17.00+2.83 23.50+0.71 23.00+5.66 NS?
Triglyceride (mg/dL) 112.5042.12° 63.50+4.95" 116.50+£51.62° 0.05
"Mean+SD

ISignificant at p<0.05 by ANOVA-test
JNS: Not significant

HDL-cholesterol: high density lipoprotein-cholesterol, LDL-cholesterol: low density lipoprotein-cholesterol, HF 20%: high fat diet 20%, HF 20%

+C. album 20%: high-fat powder diet 20%+C. album 20%

Table 7. Comparison of liver function test in mice

Variables Control HF 20% HF 20% + C. album 20% Significance
Alkaline phosphatase (ALP) (U/L) 59.00+14.14"° 41.00+0.00* 61.50+2.12° 0.05?
Aspartate aminotransferase (AST) (U/L) 62.00+£8.49 66.50+£94.05 72.50+6.36 R
Alanine aminotransferase (ALT) (U/L) 14.00+1.41* 13.50+9.19* 17.50+£2.12° 0.05
Lactate dehydronase (LDH) (U/L) 323.00+£121.62° 623.00+173.95° 294.50+70.00° 0.05

"Mean+SD
Significant at p<0.05 by ANOVA-test
INS: Not significant

HF 20%: high fat diet 20%, HF 20%+C. album 20%: high-fat powder diet 20%+C. album 20%

ZoA DPPH &A% kol Raslglen, o
Eo| DPPH U £AEAEES 7R RS
i

A

AL, I E AlFA Lolgla HAson, Holgilel 45}
= AERE] A4 & s 3 2 A vl DPPH it
Z 2AGE 2] kA Eehtal BarEkdth(Lee &, 2005).

HZ oA AA HAGZ A= JAE moss (H. plumaeforme,
T kanedae, L. juniperoideum)® B5 FZE3} 70.5% o&e F
2529 A0 42.11-298.78 umol/ge|2R= B3(Shin &, 2016)
3192, E arvense (root, reproductive stem, vegetative stem)<]
5 FE=H 705% NS FE=9 AE wxd wE a2Ag
Ao ztzh 493394044, 96.00~1044.89 2 119.33~1,021.00 pmol/g
olghs EISIATHKIm %, 2016). B3 AW Az A $HZE
@ H7PE S71E5 DPPH Stz Al 242 S7tsiH, &
£ HE4 35ES DPPH Sz &AEHe EefRxo|s
g2 7 sy BEFE dis Faks 8o AR AREH
2 AEd sk= @] Sk DPPH =iz A8
Ao AAR F7HIE BEthHwang 5, 2019).

rlo of

=

A gl W XA FEE Table 60 AXSAL F &
ZY2HE Fee R 149.0049.90 mydLE 7P e
Hhdol, A FEE HF 20%2014] 63.50£4.95 mg/dLE 7}
A SRk th(p<0.05). 413 A (Johnson-Johnson Diagnostics 2001;
Sheo, 2001; Sheo®} Sheo 2002)01X= FF <] G & F =
ZE 2L 220 mg/dLel™, 8% LDL-ZHU2HE 42 1047827
mg/dLE SRl wep F Zolg Bt stk 2 A
TolA HDL-ZY2HEL t& o Bla]l HF 20%+C. album
20%<014 149.50+0.71 mg/dLE F2lsHA] E=UTHp<0.05). AadA
T(Blair &, 1989; Park &, 2009)°14= HDL-ZY|=HZL& 2
Ay g AdaAdske] i 84S e
gt AehARA, F FEZHE F9 HDL-ZHZHEC] XA
e HIEE U0 EZN Tt o dXEE S 5o AE B
9 oofue}, AAEUAsES vRe 7 Y AsES o
T UE 7FsAel Ak Bskelt

2 AYPATKim 5, 1998; Lee 5, 2006; Lim, 2006; Mat-
sumoto 5, 1998)X= thFst M FEEETF, TAE 5
olg3te HF FolzHEH FAAW & WF7] % A=
7h @be] JPE L glom, mEbA £ dAFte A FEES
|3 712ATEA FF Holgd st a3t AE A o
o BAAESH Bl 2| S45A57F Hasitial FekEct
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3o "F Asetd dA B A= Table 791 A
t}. Alkaline phosphatase (ALP)<= 41.00~61.50 U/L (units per
liter)= VFERY Al & 5 A4rXIQ1 40~250 UL ®$ <kl o
St} Aspartate aminotransferase (AST)+= 62.00~72.50 U/LZE
ZAFE AT =4AF 7152 (Green Cross Reference Lab., 2007)°ll
olsti, Algrel 3 A RE @2 0-37 UL, %Ak 0-31 U/
L, 20} 15~55 U/LolH, 53] A7 (Choi 5, 2016)°lI4= At
HollM 740 U/Lel A7 elols, ASTZF AA] WelA ofv]ie7]
I FAA 715E 7Y, & AAeE #ogitta Bse]
o 3k ASTE] FAI7F Sokehd Rashs 719 AlEwd 9
AKE wkgstH, 53] 7H3 Ak fY3 A RE de
ol gHE Y BIEATHChoi 5, 2016). £ AFoH BE FoA
ASTO] 27} dA oA #A4 S4=HU=, 2 o= F v
34 2 HRE T3 Aol AE AFHs= A AT
of 27t Hoj BE FolX dAIH LR AST F37t s A
o7 #HEATh Alanine aminotransferase (ALT)E 13.50~17.50 U/
L2 Yeht FAE9¢) 443 UL ¢kl EQth E3] d5 ALTY
TR 9 o]Fe HT AFolA trESEH dddol As Ao
2 RIEATHKim, 2009). F lactate dehydrogenase (LDH)=

2 T 2o vlal HF 20%+C. album 20%7=14 294.50+70.00
ULE 28 @tthp<0.05). AP AF(Choi &, 2016)914=
LDHE w <te] Bo] #ajxo] oux|= HE of 2&ates T4
24 o 23 A Fol FHEe JerE Ay gEH
% LDHE Zolxitty ®yslgich =3 d% LDHE M
%, 7rdsh, A dAAS Sol 2 BAE Hole ATt
Hol o5 H3g 232 skl 83 AAE0)a, A1A|9
Y3 AHAR] 250~350 U/Lolgt Raslgdch 2 Afdgals o
A2 o) (HF 20%)0IM £3] LDHZF A 9E 37 Yoyt
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£ A3 dREE RzEawdr 915 BEs, 8
4 A8 3 A a3t vkl dEd HelsE o
afo] Wolre] YU SHE otwy] fa 7=
Frsled gl SEAES At Hele Ee
gd 1.01+0.07 mgl 2 ZFARS ¥71d & 7P 2ol i35
Rom, Bk ofd, ] 9 AelEe FHFEY Ak £ ¥
F 3.77-9.57 GAE mg/g= UEpston, Hejs} Qoa & o]
T FERT AYE F29 ¢ 247 526+0.12 GAE mg/gst
9.57+0.20 GAE mg/g= ¥ = o] =8kt ®olso] ot
9] FRAP 33L& 57.92~125.19 TEAC umol/gE UEREOH,
FRAP 2182 oleh& F50M =tk ABTS 2tz o718
e Hole 3t YoM ' ol FEHT v F&
oA Z}z} 204.29+4.987 106.96+2.81 umol/g® ¥, DPPH
POz 2AZALS e FEEE 20.71£0.04 pmolg, A
71.08+0.33 pmol/g)ollX =Skth 3 IFHAE o]-&3F IA|H2 o]
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o, AZataE Yelle A #E k] LDH 555 W3lth
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