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Lepidium meyenii, This study examined the components and physicochemical properties of Lepidium meyenii as a natural
Nutrients, health food source. To accomplish this objective, the general and antioxidative contents of Lepidium
Total flavonoid, meyenii were measured. Total contents of carbohydrates, crude protein, crude lipid, and ash were 56.04%,
Total phenolics, 33.77%, 1.49%, and 3.7%, respectively(dry wright basis). Total phenol contents of the 70% ethanolic
Antioxidants. extracts of Lepidium meyenii were 189.9 mg/g, 152.5 mg/g. Total flavonoid contents of the 70% etha-

nolic extracts were 166.0 mg/g, 78.2 mg/g. The antioxidative activities of Lepidium meyenii were signi-
ficantly increased in a dose dependent manner on DPPH(1,1-diphenyl-2-picrylhydrazyl) radical sca-
venging, ABTS (2,2'-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt) radical sca-
venging, FRAP(ferric reducing antioxidant power) activity, reducing power. The general nutrients and
other antioxidant bioactive materials in Lepidium meyenii were also potential materials for good health

food.
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27 Be =gS F= A2 4#A YU th(Flores, Wal-
ker, Guimaraes, Sid, & Vivanco, 2003). v}7}2] 712 H-= o]
=9 e e FelolH, Fgsto] A 2 A xsto] A
stH, w9l Hlele & 2 e Ao dA, T2, Y,
d78S8 e} A2 wEo] HETHOchoa &
Ugent, 2001). v}7}oll= &35, &, x4, gyl F
71 o] FFsHA ol s Wk oy} sterol, gluco-

T
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sonolate, alkaloid 52| ¥ T°] gfE=lo] om thekst
AL 7lsg Ueille o2 Hausa 9th(Wang,

Wang, McNeil, & Harvey, 2007; Valentova, Stejskal, Bartek,
Dvorackova, Kren, Ulrichova, & Simanek, 2007). P}}= B
7} Q17te] A7% 7L§}L:Eﬂ’ g}y 2 EJJF 4AA 719y =
ol a37} e Aoz 4R glon 53] HFE 4
o2 A7t A&EH o2 FPE a1 Itk (Kwon, Jeon, Hwang,
Lim, Kang, & Chung, 2010), Ttk 7)Aol <& <o A+
H Rt A kA= E-8E o] ka1l HZolle Aloks s
Az Aok aAjet A7 F AR FA= ] =
%713 QJTHWang et al., 2007). U]=r2] 4% vl7l= 4
SHEA, 1994)°2.2 5=5|o] 1o] porridge, 4,
Jel= AFeha slen, /154 e A 9
A A FAIFANA S AHAE 715
FelvtEtel| A= 2005\ d el 2 Fo] oFE b A
o] FARR 3 &y AMEH I YUtk
U4 A7 BaRE nprte] o FgET AegA
(Kwon, Lee, & Lee, 2009), vl7} 3= 0] Aej&4] T3 Kwon
et al, 2009), P}7} BEo] Az Eoplom £4kE s|olY 3
o X1 E¥K(Lee et al., 2010)°] T3+ AFEo] 9o
op} 329 A7l w2 A1gle] FAS4 I Chung,
Park, Chu, Jeon, & Kang, 2010), S 72E2] &2 4 gkilgl
5 (Chung, Chu, Park, Jeon, & Kang, 2010), =2 2 E4
2 27 3 32k314d (Jeon, Kang, & Chung, 2011) 5 2]l
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o AlRE 65TR 7123 & B4 7](IKA M20, IKA, Stau-
fen, Germany) 2 -3l 3t Al RE ¥ 4749 AAEg~a
o 70% oS 7FlA A7t BFFESIL FEYS W
X2 ozt & 79 E=(CCA-1100, Eyela, Tokyo, Japan)s}
o] —70TColA F45AHAZ(PVTFA 10AT, ILSIN, Korea)d}
e AA EE U= Fvste] 245 g 54 I
A Adddd ARg-skTh

X
(Kjeltec protein analyzer, Tecator Co., Sweden)2, ZA| W &&F
< Soxhlet = o]-&std AT B3, F2 ol
(total dietary fiber, TDF) &2 & 4% %W (enzymatic-gravi-
metric method) &2 23159t} &, AXZELAA| S E heat stable
termamyl a-amylaseZ 9 3}A] 7] T}3- protease2} amylogluco-
sidase S AHel| = WHE-A]A ‘q’““élﬂ} AES 7HEairz

g0l 29| +84 Aol dfE dHgz AANAL v
GFS Tl B2 crucibleo] ©] 842 74t oJ 3 OhS #
g gt b EOR AF, AxR F AR Fo

4
A} 5)3e] e Aele Az A, o] AR F 4
ARl G FaT

mLE 7}6}04 5%
¢ e owro}o% ARE o
2 38 el 354
22 20 mLE 3 AL oJ7}at
B8 ARz Aedislon, 2o 24 3l
2 #< A9 AR 7 248 A%
= AhgEel dehydro ascobic acid(DAA)S] 415 ¢

£ 10 mM dithiothreitol (DTT)E L8] & 573
< 4kslely) 1918 9] = ascorbic acid(AA)S] o2 AL
t}. olu] HPLC(JASSCO, Japan)
phase: CDS C;5(250 mm, Thermo Separation Products), mobile
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B 2L stationary

phase: methanol/ water (97:3), Flow rate: 0.5 mL/min, detector:

Ama=254 nmo] AT}, Fg, BIER] E€] ek HPLC(Alliance
2690 Separation Module, Waters, USA)E A}-&-3lo] EA1519]

o = AlBE 0.1 mgZHA 3] #H 8k 50 mL screw-capped
extraction tube®l] 22} ¥ 31 DMSO (dimethyl-sulfoxide) 1 mL
HA7F 9 N, gasZ F313}+] cappingdt ¥, vortex mixerg ©|
|ote] 183 & ettt £ F oF 583 wA g &=
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ethanol 10 mLE 3}o] THA| vortexE ©]-&-3to] 183 2 &%
stk £3HH tubeE SOR-VALL evolution RC centrifuge
(Kendro, newtown, CT, USA)ellA] 13,000 rpm, 10337+ 91414
gt ¥ 5 NS k] 02 £m membrane filter=
o]3}5te] HPLCO| FY3FA . ZH 2 XTerra Cig column
(4.6x250 mm, 5 gm, Waters, USA)& Al-&-3}3] o, o] 5%
2 methanol:water(93:7, v/v, isocratic mode) &3-S o]-&3}
of E-2llsith HE71+= 474 fluorescence detector(8 FH =
7], Waters, USA)2] excitationZ} emission IH3= Z+Z} 340,
460 nme. 2 117 ste] EA51 o™ 3 photodiode array
detector 996(Waters, USA)S AF8-31] 200~800 nme]| R ¢
o A scanningdte] A1 3F3AT

2.4, OOttt 24

o] =4t #2492 automatic amino acid analyzer(Biochrom-
30, Pharmacia Biotech Co., Piscataway, NJ, USA)$} Pico-Tag
vt (Waters Associates, 1983)°] whe} #418153 o™, o994

2 BS g & FHsle] Al el €al 0.03% WEl Ut E of gt
< TR 6 N AAEA 10 mLE 718t 87135t UE

& 5 100Coll A 24X13F 7kl ote] w53 § x5k
A4hE de] Bl v pH 222 3Ho] A|RR AFS-SkiT
A A2l A& 50 ¢LE FHste] FHZ7t A Pico-
Tag work-station(Waters, Milford, MA, USA)ol|A] 213 &
water : methano : trimethylamine(2:2:1) £3-8 10 L& 3
7Fsted Al AZ=AAY. A ZE A5 water :
trimethylamine : phenylisothiocyanate (7:1:1:1) 382 20 xL
£ 78k phenylisothiocyanate ©}1] =4S 2 FEA 81 A

1 & Al AZAZE 70 AR g4 250 pLE X7
ste] Az AlRE 83013 & HPLCE £4S sl #
232 Waters 717 U6K injector, 510 pump, 680 gradient con-
troller, 486 absorbance detector, millenniumsoftware 2 ©]5F1 %]
HPLC systemol| 4] 83} 31, column-2 Pico-Tag column(3.9%
150 mm, 4 1M, Waters)S AFE3l9 o, B4 Fo|&= 47T
2 FABIA ouf o] Arwaters AHESIA AL, o]
BE 60% o MHIEYEH S A}-&-3to] &-ull7-ull(gradient elu-
tion)Al A A8k T

o

methanol :

25. ZHz ¥ SEAEL0E Y 24

% ¥ 32 Folin-Ciocalteu's phenol reagent”} A] 2]
=4 shgeol oaf EejEdl Ao sl e =2
=731 tHDuval & Shetty, 2001). Z+ A] 5. 1 mLol| 10% Folin-
Ciocalteu's phenol regent 1 mL 2 2% Na,CO; €95 1 mLE
A 71ete] &3kl & Ao A] (A7 Bt vk Sttt g

31 735 4-E microplate reader(Molecular Devices, Sunnyvale,

% el 139

CA, USA)E °] &3] 750 nmell Al TR =5 S8t &

FEAL gllic acidE o] 831 01 FF 73 TA(y=1.2004x—
1.3715, R*=0.9516) 2. 25 € % ¥¥& IS Asidct &
Z 2} H 0] == Moreno, Isla, Sampietro9} Vattuone(2000)<]
el MEdste] BlA 7Sk 2 Al 0.5 mLol| 10%
aluminum nitrate 0.1 mL % 1 M potassium acetate 0.1 mL,
ethanol 4.3 mLE Z}e| 2 7}sle] Etsla 4 -2oA 4083t
218 tha 415 nmoll Al FBE=E 53T Quercetion
(Sigma Co., USA)E EFTEHE ot 0~100 g mLe] F=
‘:’Hoﬂfﬂ 04011 FF %A (y=0.189x—0.1071, R*=0.9869)
Hicolt 3HFS ALkskith

2.6. DPPH 2iC|Z A5 &F

DPPH 2}t &A% 374 Stagos 5(2012)2] WS W
gsle] At AR 02 mLe] e = £33 0.4 mM
DPPH €< 0.8 mLE H7lsle] £33 & 7F2oA] 1083t
HF-S-5}99 Tl 18] 3 microplate readerS AF8-3Fe] 490 nmol|

A EBE §he 4T F 0he 4L olgsiel A3 g2
SR

DPPH radical scavenging activity (%) =

A )
(1— —Bprimenty o 100
AControl

2.7. ABTS radical 2715 &4

ABTS radical £27]%< Custodio 5(2012)9] WS ¥

3to] =% 313 th 7 mM ABTSS} 2.45 mM potassium persul-
phateE &33l & Aol 16A]17F BFX]Sle] ko] 2 ABTS+
= A F ﬂra— 734 nmoll A FF=2] gho] 1.7 |87t
Hi% BAste] ABTS &< Alzsith. s = 34

H AIZZ2 10 £LA 1.5 mL tubeol] 3 38l3, ABTS €94 1 mL

& #H7Iste 308 B9 WHg-AlZl U, microplate readerE:
o] g3l 734 nmol| A FFEE =% 3}t ABTS radical
AT ey Aol 93ty @t MiEEE YRS

ABTS radical scavenging activity (%) =

(1 — M) x 100
A(,Vontrol

2.8. Ferric ion reducing antioxidant power(FRAP) &8

FRAP- Biglari, Alkarkhi®} Easa(2008)2] "' -& ¥ 3}o]
=315t} 0.3 M sodium acetate buffer(pH 3.6), 10 mM TPTZ
2 20 mM FeCls + 6H,02 A Zate] A& A A 10:1:19] H]

&2 &35t FRAP £9Z A| %313tk v FRAP €9
1.5 mLoll A& 50 pL, 75 150 LS 718k $ 374
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48-7F 9b2-A1Z1 3 microplate reader® ©]-8-3F0] 593 nmol|
A FF=E SHsAT

2.9. Reducing power

Jayaprakasha 5(2001)2] Wi S g3}
o] =339t A& 0.5 mLo] 0.2 M phosphate buffer(pH
6.6) 2 1% potassium ferricyanides Z2}2+ 2.5 mLA 3 7}5}od
T34 = 50TNA 203 REEAIZATE tha 10% TCA &
A 25 mLE H7}ske] 1,790xgoll A 1087 YA 2e] & &
SN 25 mLE Fol] 7S 2.5 mLe} ferric chloride 0.5
mLE 3 7}sle] £33 & microplate readerE AF8-3F0] 655
mmol| A FEEE ST

Reducing power=

2% Z 3= SPSS package program(version 12.0)5 ©]-8-3}
o] FH+E T AR YERlon 7 o] ] k] 2t
242 one-way ANOVA £2418 $=3319] 11,
Gagrel SAA el p<0.05s FEAA ASAT

B AFol A EAE T wirte] dubd &3 Aol

HeF-S Table 19 28t Th wlzHER] 100 g(dry weight
basis)zoll = &35 56. 04%, Zb 33.77%, A% 1.49%,
Z3| & 3.7%7F FrEol e, T Aolilfe e
32.1%2 ERtom, u}a}%l 100 g(dry weight basis)Zoll =
T 143%, ©FEE 72.1%, 29 6.6%, AW 1.3%, =
31 9.33%7F el dslen, & o] e
30.83%= WEFTE Rondan-Sanabria®} Finardi-Filho(2009):
7R & Akl RIS EA g ATelA 2d

2RE

Table 1. Proximate compositions of the Lepidium meyenii

Nutrients Root Leaf
Moisture ~ 79.21+1.24" 4414024
General Carbohydrate 11.64+1.94 (56.04)  46.71+1.29(48.86)
nutrients Crude protein  7.02+0.94(33.77) 32.4+2.14(33.89)
O Crude fat  0.31x021(1.49) 1.63£1.75(1.71)
Crude ash  1.94+1.94(9.33) 14.92+1.21(15.61)

Dietary fiber (%)  6.41£1.29(30.83)  35.2142.47

Values are mean+S.E. Values are mean of triplicates.
D Percentages of wet weight basis.
? Percentage of dry weight basis

el

2 Liojol

A 17.69%, ZAHF 3.61%, B2 72.78%8t 1 E.a1s}]
B AT Ayppct 2wy ey g =3 24
WS Oa WA e o= rike] FF, Al
A7, Al A D Az 271 5o ZoldlA 71elshe A
o8 °Fzke ztol7b ¢ Ao R wehenh

3.2. HIEfZ &

o nizle] vleldl ¢} E9| ghaks H493 Z 3= Table
20 YAt HER €9 A% o] 38.6 mg100 go =

el R =4 vEelgton, vEr EC] -9 rejoA = A
Z5x] kot Aol A= 124 mg100 go] AU},

3.3. OtO|=tt ol

Table 37} o] F-91H nj7le] A oln| 4t F/H+=
160, ¥l 9} ol 2% glutamic acid®] &l 7H =
e AR sk Ao 2 e

o of

o]
AT

3.4. Eliz U £324LL0/S 3

N84 AF Sol FHEel 9k AERIRE a0
2 o249 BA5e] P, f718vjel% X 2§
49 A% Y3, $849 A2 atot WA, 1w
217k 2 AR ol £FH] 0|59 J5e 1 T
A dgugeld takan, Auatee dvton ¥
E oRhE, vEke, ol ED Zo| EFon FFHT. 4
24 AFo) BHH) e Ay BASE Aol 2t
g, Ul 8 g9% 5 2o )5 KT e gew

o 2ATHCho et al., 2007; Shin et al., 2006), F-& v}z
F250] £ Wy ¥ ZekHwol= ke Table 40 UrEhH
ATt F HE FFE 1899 me/g, 152.5 mg/gC 2 B 3
oA =7 YEhger, & St o] = S 166.0 mg/
g, 782 mg/gC 2 JA| W] FEEANA = YERAIT
Kim 5(2004)2 200 F9] &2 ERO T s S
ol greFyt kst Aol AuaAlA EeldEe] &7
o] FeHo|ENT} WETE ikt E4do] ool B
gk Aote frAkeh 235 UERQIT 2 EAd S48k

Table 2. The contents of vitamins in the Lepidium me-

yenif (mg/100 g)
Vitamins Root Leaf
Vitamin C 29.3+1.24 38.6+10.2
Vitamin E ND" 12.4+0.94

Values are mean+S. E. Values are mean of triplicates.
Y ND : Not detected.
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Table 3. The contents of free amino acid of the Lep/-

dium meyenii (mg/100 @)
Amino acid Root Leaf
Asparagine 463.8+88.1 2,812.0+88.1
Threonine” 208.7+59.5 1,395.9+59.5
Serine 156.9+34.7 1,121.6+34.7
Glutamic acid 1,338.9+82.3 6,697.7+82.3
Proline 915.8£31.4 4,392+31.4
Glycine 133.8+22.5 1,286.6+22.5
Alanine 133.0£32.3 1,308.6+32.3
Valine” 202.9+39.5 1,323.4+39.5
Methionine” 2474241 215.142.41
Isoleucine” 132.4+39.1 1,013.2+39.1
Leucine’ 170.9+70.0 1,683.5£70.0
Tyrosine 72.0+£24.21 576.6+24.21
Phenyl-alanine” 105.3+41.8 1,258.3+41.8
Histidine" 84.7+35.1 530.0+35.1
Lysine’ 252.9+31.5 1,533.2431.5
Arginine 930.4+41.0 1,233.0+41.0

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

Table 4. Total phenol and flavonoid contents in 70%
ethanol extracts from Lepidium meyenii

Sample Root Leaf
Phenol contents(GAE” mg/g)  189.9+1.88° 152.5+3.43%
Flavonoid contents(RE) mg/g) 166.0£11.15" 78.244.50°

Values are mean+S.E. Values are mean of triplicates.
Y Gallic acid equivalent.
? Quercetin equivalent.
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oe] 714 7164 =24 & B2 ellA sk o] 39| sfel
SA715 7 AL oA A oAl 2 Ageta HeTE
o] FHerFslo] Ao kst S ettt
(Kim, Woo, Hwang, Lee, & Jeong, 2008). H=3F 4=-8-2J tha 2]
7 o] ZjHlEo] st =547 ol ~H 2 Ajer F
Aste A-57F SA-8moll digh &l =7t S7keke Bl R
H 315 tHDong, Jung, Moon, Rhee, & Son, 2004) =&
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3.5. DPPH =L 275

o2 59 &30 4E 9 %@% =435

°
rU.',
e _lZi

oX,

ok g
B

of

o7 Fi %Oiﬂl-é %@f‘% T Ue
= HISEE ol &7 2l of A 2HIAF 2o
§‘r°15101 Hepao] g
= ©A5h7] flal B
2 /\]7‘} el gitst 24
2 THQue et al., 2006). 77}
Ave Frh S e ok
, W97l e net 3
_Uﬂl, 2T o2 ARE-g HIER]
ERA A CKFig. 1). o] 2& A
o] F7tell whet ikstE = ] ek
YehN ™, DPPH radical 227 %5°] =2
£ radicaldl] i3t 2ATE =2 Aoz A ArhLee,
Shin, Park, Kim, & Park, 2008; Kim, Yoo, Park, & Jeong,
2006).
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3.6. ABTS radical 275

ABTS assayE potassium persulfate®}2] Hh-S-o 2 A H
peroxide radical d& 2] ABTS - +°] ditsld S 23
AAEHEA HEA o] G0 = g o] &ste] Iibs
gA]e =23 v Ho|t} 2otof|A]<e] DPPH assay-‘l] AL &
gt Zo] LA E )R] = Ag o] &ak= %] ¥, ABTS
assay= ol gjZo] A A= AL o] g3t WY
o]thQue et al., 2006; Li et al., 2007). ¥ v}7} ojek-&
FZE2| ABTS radical 2752 0.1, 1.0, 10 mg/mLe] &%
MM FrEH R Frletlon Hele] Aol Yo
2A%5ETY 10 mgmLe] FEolA 173%= =4 Yebstth

0:
¢

(]
o

o i

(Fig. 2).
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Fig. 1. DHHP radical scavenging activity of 70% ethanol
extracts obtained from Lepidium meyenii.
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Fig. 2. ABTS radical scavenging activity of 70% ethanol
extracts obtained from Lepidium meyenii.

5,

FrsA 7 e E S 7R AL vk AellA Ajbsto] whE
0

10 mg/mLe] FEoA sRe|EH oz JFrletsl o, &
£ e Zez AddtkFig 3).

3.8. Reducing power

g2 A|87} Fe'loll 28 Fojoto] iS4
S0 2M F' 2 SEE RS o] &ak oz g

] FRAP(ferric-reducing antioxidant potential) assay<} A1t
o} gkl & F7heh 655 nme] #4-2 0.1, 1.0, 10 mg/mLe]
EEoA TRoEA R Zylslg o), avE glE Al

2 ATEH(Fig. 4).

4, Q0% o A=

Root M Leaf

03

1 I
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] T
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Concentration(mg/mL)

Absorbance (595 nm)

0

Fig. 3. FRAP activity of 70% ethanol extracts obtained
from Lepidium meyenii.
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Fig. 4. Reducing power of 70% ethanol extracts obtaind
from Lepidium meyenii. Ascorbic acid and BHT were
used as a positive control for reducing power.
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B AT e mhrte] 79 A 9 43t 2
712ARE Gt nhrt A 59 olFhet
Prrst ey AaE doti iz AAskg o A
2t}
n}7HEEE] 100 g(dry weight basis) 2ol = EFEEHE 56.04%,
ZTh 33.77%, AW 1.49%, 238 3.7%7F gHrEo] 9L
1, F Aolal g9 ake 32.1%= UEbte ], nirtkel 100
g(dry weight basis) Z-oll = & 14.3%, B538HE 72.1%, =
ul 6.6%, AW 1.3%, 23] 9.33%7} gfEo] It =
2ol fre] ek 30.83%%2 UER o o= nigle] FF,
g AZ] AfE 21 9 Az 270 5] Zpoldl|A] 7]]l
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