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Abstract

This study aimed to determine the elemental compositions of selected edible wild plant species, Hemerocallis fillva,
Allium victorialis, Syneilesis palmata and Ligularia fischeri. The samples were dried, crushed, and subjected to
microwave-assisted digestion. The macro and micro elements were analyzed by inductively coupled plasma-optical
emission spectrometery (ICP-OES), and ICP-mass spectrometry (ICP-MS), respectively. The macro elements in the
analyzed species decreased in the order K>Ca>P>Mg>S>Fe>Zn>Na, and the micro elements followed the order
Mn>Ba>Rb>Cu>Ni>Ga>Li>Cr>V>Co>Be>Se. The percentage ratio of calcium content for potassium in the samples
was 42.9% (A. victorialis) > 42.4% (S. palmata) > 33.8% (L. fischeri) > 25.3% (H. filva). The calcium content
was 13.7, 10.9, 6.4, and 2.9 times higher than the phosphorus content in S. palmata, L. fischeri, A. victorialis,
and H. fidva, respectively (p<0.05). Manganese was the most predominant among the trace minerals, and it followed
the order of A. victorialis > H. fulva > L. fischeri > S. palmata. In general, these wild plants are richer in calcium
as compared to other common vegetables, and hence can be considered a good source for calcium that is lacking

in Korean food products.

Key words : wild edible vegetables, macro elements, micro elements, Inductively Coupled Plasma-Optical Emission
Spectrometer (ICP-OES), Inductively Coupled Plasma-Mass Spectrometer (ICP-MS)
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21Fo 7 QFukg 9ITk7).

S ANV E(Symeilesis palmata Maxim)& THA A 224 &
2 AARCR B Fo] BExH] slon, Syl 2%
o] Ixal=tl, T2 Y, 5 L FAMe] 2] 151l
Fol| Al A=Th®). AR 22 Mo R dujle 10-11
doll 245 P, $4H} ¥ S5gt RS 7R H, F1tol|A|
= BE, e, F70, 85, AR, €78 2 94
5 59 ABARZ Y5 Do o] &3 THY).

=3 (Ligularia fischeriLedeb.) Turcs.)= Z-& A 53
oA Aehe T 2B A ER 25EE0] gl &3}
o, oAU S 2835t velet 2L e, 8%, e,
Ad 2 748 ol AL THO).

Jeong 5(10)= Y52l HH, Az 2 dEFR mE
olg}ely] 54 Wglol| &3t AGE dF2m, Kim S(11)
A3 AsHEe] AR AFE B3} Lim 5(6)< 4t
ulE 174l A flavonoid®} furostanol glycosideE -]t
% ghehA P28 Hasglen, Kim 5(12)2 sEddS
Bl Ahiks FEE] dedstd gatAolgta Bt
v} ok A #g AFE Kwon S(13)0l] <J8) -4t
UE Wege FEE0| ofayglHe} 1.58)] 2 thrombin
Aafe] B} Lee 5(14)° oJall fAbEolA ejd
sesquiterpene 72| ¥t A7} HuE ek F3 o et
ATE ikt Stsd i g F 3D S)AdEe] vl
So] BaE ub 9Itk(15,16).

oo} o] thtzol g theket A7t HuEgl o,
T2 Wol 2851 = 458, ks, e 2 F3
Soll e Fr1Ad el A3 A nEe Aotk A5

2], Awhs, e 2 B 52 Qe o, ),

A=

B Agel A AL AlEE 2017 49 BFFAA] A
WA L v ECN A FE(Hemerocallis fulva), s
(Allium victorialis), 5PV = (Syneilesis palmata) % 33
(Ligularia fischer)) 4%5 F93to] A eta 2 E5844
oM HES YTh BE A BE B2E SRR A
o] F4HE 7127](GN-012, Hanilgneohi, Jangseong, korea)
55CollA 24X g2t AxskAh 1 xE A5= #3171
(MR 350CA, Braun, Barca, Spain)E ©|&3lo] #23} &
4 A7EA] 20T B#saiot

AT ARESE BE Ak EFAIkS Flste] AL
435193, SF5= Milli-Q ultrapure water purification
system(Millipore Co., Boston, MA, USA)°ll ]3] 18.2 MQ
FToZ PAE &5 AHEsH

71T S el dA el AHe A4t 5 3kst

EP+(Extra Pure grade)2 T-¢isto] AFE-SlSiTh ZTUY
< multi-element standard solution II(Perkin-Elmer, Shelton,
CT, USA)E TY3te] 218314

27149 23

7188 #A& Khan 5(17)9] S ARSI o
AslE AR 0.5 g2 Teflon Vesselol]l #3to] a8
70% AZHHNO;) 7 mLo}t 23 = 30% 2Hiksk2(H0,)
1 mLE 37}l microwave 3l 4| (Topwave, Analytik
Jena, Jena, Germany)S- ©|-8-3lo] ®3j3l3it). Bl S 9%
2 TR 1,000 W 27 el A 5% Bk 80T=
FA 8 T, 1,000 Woll Al 5% 52t S0TR A5k om,
2 % 1,000 Woll A 20 &<t 190CZ F-413 5 0 WollA]
3023 WA AT 3] WA $ 50 mL PP centrifuge
tubes(Corning Inc., Corning, NY, USA)ol| {-3l€ A|2&
a7 B 2R B 47 Bus S5 o] |
T 20 g7kA] A Al@EA o m ARRSFAT

O 714 8F Ca, K, Fe, Mg, Na, P, S ¥ Zn
ICP-OES(Optima 5300DV, Perkin-Elmer SCIEX, Norwalk,
CT, USA)& 1] & ¥7]4 18% Lj, Be, V, Cr, Mn, Ni, Co,
Cu, Ga, Se, Rb, Ag, Cs, Ba, Pb, As, Cd ¥ Ti&
ICP-MS(Nexion 300D, Perkin-Elmer SCIEX)ZS ©]-&3}1t}h.

T8 dAE A xe] el Alm el g HF
A TR0l FUT 24.5% HNO; &5 base SVl 2 A-8-3}
Aot g% Fr1E BAS 98l multi stock solution 100
mg/kgS A %38k 0.25, 0.50, 0.75, 1.0, 1.5, 2.5, 3.5, 4.5,
5.5 mgkg© & 3|45 3, W 7714 4S8 muld
stock solution 1 mg/kg= #| 33k ¥ 0.25, 0.5, 1, 2, 5, 10,
25 ngkg =2 8|A435te] R EFEA Hge B8
HoZ AME-3IA

sl got

A FFE5PD, As, Cd) 295 o851 8 Hot
£ APl Felvket AAdRbe] Ao/ (e 1
ol 13] <1 70 g(18)% 71+ 2 AlF 60 kgl oJHo]7}
S 1Y 18] A3 Al FE5 =EH = Hestimated
daily dose, EDI)Z A2FsFI thD).

19 =2 2 9T A EA7] 7 (World Health



332

o

Organization, WHO, 1967)¢} 13 =142 12 143
(Joint FAO/WHO Expert Committee on Food Additives,
JECFA, 2010)°ll4 @xdle H| &9} Fh=ge] QA mEet
A71%3 vl male] flsl=g W kAni1920). el 3§
20108 M2 AFE =E<2Hd 9 (Margin of Exposure, MOE)
A S o] £33l TH20). =EUA G L AU FEEA] &
2 (No Observed Effect Level, NOAEL) & Wl X|n}=8-3F
(Benchmark Dose, BMD) 53} #o] S4o] UehA] &=
57 @S AFe JQA=EFY vwste] HHAdS
#tslE Aol 20101 -4 2] # < A (Buropean Food
Safety Authority, EFSA)ol|A] ‘gl thgh 9]l g <l 27 53t
41 874 FF(Provisional Tolerable Weekly Intake, PTWI)<!
25 png/kg bwjweeks ' =2l tigk AV} F-E35ke] QA
eERP7IES H3letg o, wel flaide ddsh] 9
gl =&Y AEE S AlRbe I Th21). ol-o] 7]E<l
BMDLy; 050 pg/kg bw/days ‘2ol dYw=E7Fo 2 1ol
L3S ALSIATHO).

By AR F4 m2URY

Q] A Z234 0 Oé =
EDI(1Y &%= 19 44 %*(g)xiga:g) (mg/kg) D
MOE(‘=Z¢HH %)= — BMDLO1(ugfkg b.w./day) @

AF AR A 19 234 =3 ugke bw/day)

MOE7} 19)/god Hej e 7Fs Aol Wer

8 W A9 S dglon, e Avhe B
3

2 o4 HS5ES 98] SPSS(version 21.0, SPSS IBM,,
Chicago, IL, USA)E ©]|-&3}o] p<0.05 <A Ducan<]
T} 9173 (Duncan’s multiple range test)2 2 A|3lo] &
A fFolde At

g8 -2 (linear discriminant analysis, LDA)< &
2~ | E4k(within-class scatter)2} S|~ 7+ F2k(between-

class scatter)9] H]&Z FHujslete] YeRf7] 9J8] 54 9

Table 1. Concentration macro minerals in wild edible vegetables

T2 ZAA-FE8E A A25H A|3E (2018)

B9 AU 2AaA7)= AR Z7te] A 81 xfo] S gel
g 4=tk v B84 Fash] uite] B AT
T T4 AR A3, dhvls, SahuE 2 FF
59 O FU194 8%, | FU19A 18] S Ul
© 2 IDA BAE st agzz =2slgtozm 7zt
o] FY 25 TSt FAHS HSIITE LDA 42
XLSTAT version 2017(Addinsoft, Paris, France) S ©]-&3}<]
ERATH

Zdat 9 pE

MUERO cfgk 2I|M2o FE

AEF b 571889 Z4(Ca), ZEEK), E(Fe),
nk U (M), FEE®Na), AP), HS) F oFA(Zn) 8F &
ICP-OESE ©]&-3to] A48t & 77/ <] gref2S Table
1ol YehSIeh AE/ 5 d5elelA Eeld v 771
A e ZE, 2, QL vk, & F, ok B UE
' To® Rl on, oS 24438.82 mykg, 6,194.70
mg/kg, 2,159.15 mg/kg, 1,668.69 mg/kg, 321.18 mg/kg, 93.29
mg/kg, 29.71 mg/kg 2 19.28 mg/kgl 2 A E Ut}

Ak v #2188 T AE, 2, vk, <,
g, A, ofd W JYEFO| TS 2456243 mg/kg, 10,53841
mg/kg, 2,001.38 mg/kg, 1,656.38 mg/kg, 1,485.71 mg/kg,
203.69 mgfkg, 41.10 mg/kg 2 28.95 mgkg o= Y52 K}
E& S Ueliglen, 53] o] e dFele of
400 A= =7 R o] S thE 45 Sl
A Ambsol A 7MY we e R EjiEl o, Q1o g
e 1,656.38 mgkg O = Y| H} Gre ghgFo g B
=3t

AIERS o IR F 4E A E okl g
< F3 > FhE > ks > 45 £o2 ERIEge
o, opadlFe -AhE(4,069.34 mg/kg) > 3 (3,523.39
mg/kg) > AHF5(2,001.38 mg/kg) > 932](1,668.69 mg/ke)
TO 2 FARI Aol & FRI8HAthp<0.05). 1 2 F<]
e 747} 92334 mg/kg 2 298.16 mgkg O-& $AHUE)
A 7P Bl SR e, A, ntadlE, YES, ol

(dry basis, mg/kg)

Materials Ca Fe K Mg Na P S Zn
Hemerocallis filia  6,19470:287.12°%  9329+309"  24438.82:113336" 1,668.69+7546"  19.28+041° 2,159.15+116.61° 321.18+1505° 29.71+143°
Allium victorialis 10,538.41+500.84"  203.69599"  24,562.43£109395" 2,001.38+55.80° 2895323  1656.3882.72° 1,485.71:61.70° 41.10+0.67°
Syneilesis palmata 12,619.31:568.19°  11607:6.31°  29,727.81:1042.12° 4,069.34:211.24° 1937086  923.3438.64°  298.16+27.31°  42.1042.86"
Ligularia fischeri 16,830.62:269.37°  110.39+51.33" 49,862.43214134° 3,523.39£125.61° 39.65:0.83°  1550.61+75.16" 657.96+1448" 6571565

"Value are meantSD of three (n=3) measurements.

%4The same superscripts in a column are not significantly different each other at p<0.05 level by the Duncan’s multiple range test.
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93.29 mg/kg, 1,668.69 mg/kg, 19.28 mg/kg 2 29.71 mg/kg -
2 AFgolA 7Pt vt o w elHATE YEEH}
olde 747} 39.65 mglkg 2 65.71 mg/kgl 2 FF ol A
7V we FEer BAEHJeH, dFgddAe 19.28
mg/kg 3 29.71 mg/kgo 2 7HE SHAl SRIE A,

Ambse] B E T AEI Al el v 7
QR Bla)A w$- Erhn B3 Kim 522)° AT+
B AT 2t v gl sl

== AR AR
Shin “5(23)< <t

N

-

AA BAbE] = vhse] FrEwe &
F3} 919 ghzFo] zk7} 3,077 mg/kg 2 1,046 mg/kg O &
2 EARE v va Busgdon, 44 335
mg/kgO 2 19| FrFrRTE e AR IRlH o,
AFol A Abvlse] A TS Qe FEFET <oF 6.41)
A% =1, 25 e 429% STz S =2 I
= YeEhAAT

Lee 5(2)¢ ATelA $2htE 2353 Z4F 3
26,993.30 mg/kg, PFIUlE B Zge] RS 747} 4,177.30
mg/kg 2 3,656.01 mgkg & HE v} QlEH], B AT
A Z+go] e 2972781 mghkg S & tha B4 F91E %)
om, Zgo] FS AF FTFY 24% ZEE w5 =7
= A, pRv o] FHEF2 4,069.34 mgkg o2 <Fit
= ERlE

Kim 5(24)°] dATelA Alg3], @ 2 AU ZEIF
& 8,530 mg/kg, 3,450 mg/kg L 3,260 mgkg S & K 11319
=, & Aol AUER 4F T It A aFel
vl w9 =52 &R & 5 AU Park 5(25) 34,
w3 2 e 44 T2 4,667 mgke, 3,378 mg/kg
3 8,548 mg/kg o= H s, & ATFelA 39
2 16,830.62 mgkgl 2 Bo 2ol 2 EAE T

e

g FF
F714EE AdellA ol HA] deme AEE &9l

FEE HATL ol FolAck Atk BFE HRA| 7MY

o] gre FrIEEeR 259 duA e 5t
A AR, SR, HET 5L EE 5= <
=4 37 =4

4 x

=
s T
[e)

g RaEa ohee). Zge

g g
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Table 2. Concentration micro minerals in wild edible vegetables
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GAdoll Z=go] Hol Foha3 ool gAoth27). »f
U FS 214 Yol A DNA, RNA 2 ATP A #¢
now, BrstE tiate] FujA| 2 o] &2 vk ot Z
F 9 A s 24 FAoll T2 28-S UERATHY).
2 AT Zg, o D vl ge] FEe uERe
Tioll 2 FolHQl Aol & e 4= YA ThHp<0.05).

2015 k=l Ui HATIEAA 124 o] A2 7
v & 1Y 54332 3,500 mgo] ™, 19494 4212
2 AN FE FA 800 mg, 91 AF 700 mge] 1L, 919
AR FS Y L3 700 mgolth(18). AaF 12
18] % 70 g2 7oz JHER 18] AHE Z2E 1Y

FEAH T 48.8-99.7%7F FHE F dow, ZF 1Y
BAAH 2] 61.94-168.3%, <12 A= 9.2-21.5%2]
Tgol 7V F AE A AlsEd.

QT AT F VY EQ e BEoR @
2 9o, Padgel Ark FEAE HA2 Astel
QA U] B £8Pl F71E 5 YEH9), AFEF
HAE B4 DS 99l o guE HFom SR
sicka Az

MLERS| 0|2 BI|MES| B

AER] nE BrEE 18FS 4] S5t
ICP-MSE °]-&3l9lem, 5% Z1}E Table 20| YERY
ATt
AA .

A2l W FF7G L T7HMn), BHE(Ba), FHIF
(Rb), 7-2](Cu), HZANi), 245 (Ga), 2l&(Li), Z&(Cr), Bt
YE(V), ZEE(Co), MIZHFBe) L AdE5(Se) 0.2
AE e, FHEL H(Pb), 7H=F(Cd) 3 H]2(As) TO]
A A

ke 232,578 mg/kg, 60.642 mg/kg, 40.107 mg/kg,
4.520 mg/kg, 0.758 mgfkg, 0.464 mg/kg, 0.167 mg/kg, 0.114
mg/kg, 0.037 mg/kg, 0.027 mg/kg, 0.011 mg/kg = 0.007
mg/kgl 2 EAE it}

el ol B3 1

i
rlo

FL ekl

o

(dry basis, mgfkg)

Materials Li Be \ Cr Mn Co Ni

Cu

Ga Se Rb Ag Gs Ba Pb As Cd Tl

0.167+ 0011

, 0.037+ 0.114+ 232.578+
Hemerocallis filva 0,007 0.001¢

0.001° 0.003° 10.671°

0.070= 0.154+ 551271+
0003 0.034° 39438 0003

0.031+ 0.100+ 134334+ 0016+
0.003° 0013° 7.660° 0.0005"

0027+
0.005°

0.041+

0.068°

0255+
0.008°

0.057+
0.002"

0.052+
0.002"

0023+
0.002°

0.004+
0.001°

0.002+
0.0001" 0.004"

Allium victorialis 0.024"

Syeilesis palmata 0.056*

Ligularia fischeri

0010° 11.780° 0.004* 0.035°

0.758+ 4520+ 0464= 0.007+ 40.107+

0617°

0459+ 2935+ 0.254+ 0.028+ 46282+

0.167*

0.339+ 7331+ 0294+

0.207°

0.020£ 0.046+ 141.139+ 0059+ 0519+ 10.36+ 0.094+

1222¢

0005+ 60.642+
0.0002° 2.849°

0.007+ 43524+
0.001° 1982

0003+ 64.546+
0.0001* 3.106°

0004+ 31.146+
0.00° 1.536"

0081+ 0015+ 0.047+ 0.005+
0.004° 0.001° 0.002° 0.0002¢

0092+ 0036+ 0.042+ 0,034+
0005 0003 0.003° 0.002¢

005+ 0016+ 0032+ 0004+
0.003° 0.001° 0.001* 0.0002°

0044+ 0013+ 0.068+ 0.002+
0007 0.003* 0.008° 0.001"

ND?

00414 000" 1.921°

ND

0016> 0.002° 2272

24366+
1.228

58281+
3,786

ND ND

0.013°

ND ND

0.008"

"Value are meantSD of three (n=3) measurements.

%4The same superscripts in a column are not significantly different each other at p<0.05 level by the Duncan’s multiple range test.

IND, not detected.
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Reom, e Azt 551 271 mg/kg, 232.578 mg/kg,
141.139 mgfkg 2 134.334 mg/kgo 2 1T} W1t th
SO A Eld &S H}%OE At > 453
> ks > 73 Foldlen, g2 7H7t 64.546 mglkg,
60.642 mgfkg, 43.524 mg/kg = 31.146 mgkg S 2 EAE Y
ok o ® FHlES 33 > ks > A5 > AR
o g FAHYem, T 7H7} 58281 mg/kg, 46.282
mg/kg, 40.107 mg/kg L 24.366 mg/kg & 2H1E Q). A
Yafe nF wEE 5 e 33 > v > 45
2] > 4hiks eolfle, $HEe ZH2t 10360 mg/kg, 7.331
mg/kg, 4.520 mg/kg 2 2.935 mg/kg O & UESTE ¢ A3}
of we} vhg, FHlE B T e AEe] SR
et Fo] A<l 2ol 7h e 218k Thp<0.05).

YR QTN A B AR gslkE, B 9 7
2 o] tiatel ARk} o] A o] Hegitt gk 417
Az 7153 AR BofatH, thiE 2 Foll H‘
wo] SlojA AbgtollAle] "Rt AP 5L =ETH30-31). T
Zl= QA W 8% ot AaEd WE 9 sussS
FEA) 7] 2L oFStA) 7] = ARle] Fntal Baw 3 9o,
Telot BdE Fo oA H olF, AAxA A4,
7},1;1] io]_ul /Kg zﬂ-/\—] m 6]-/\]—§}_ 7]‘:. Eo] o] q_(32)‘

Shin 5(23)2 F-<tollA] AujE vl 4 i A R E
T Wty el e 19.4 mgkg 2 17.2 mg/kg_o_i
|23t o2 Hastled], & AgedA duE
kel e el R oF 2000 B = A SRl 92@.
Lee 5(2)& FAMES] A)3F-olA] 43HE 237.5 mg/kg,
T2E 17.5 mghkg o2 Haatgl o, B AFoA Sk
Eo] Wzt & o ke 747} 134.334 mg/kg 2 7.331

g/kgoi jzl_o]ﬂohq_ Park 5(25)0 51_&_4 1:1]—7]- ul :rL]—,q
grekS 247} 37 mglkg 2 5 mg/kg S ® Rt e, ¥
Aol F3 o] 3 Fe]o] S 141.139 mg/kg B
10.360 mg/kgS. 2 =& S YERQITE Kim 5(24)2
Al F2 9} A o] W7t FHeFS 849mglkg B 22.46 mglkg O
& B3 up gled], & AFelA AeRel MRt e
ARk AaFEY F 665 BE w52 I Uk
e TEE dEe E > TtEE > HA o R
9] 3teko] 7}AF E9to , AJE-Ro] 3HgE Yo Aln}

> 43 > HAE > FF co 2 e 7H7 0092
mg/kg, 0.081 mg/kg, 0.050 mgkg 2 0.044 mgkg -2 ¥4
A v A= Abrks > $AhE > 93] > #3] eoldl
om, gake 0.036 mg/kg, 0.016 mg/kg, 0.015 mgkg 2
0013 mgkg 0= I Ach & 7t=FS F3 > U5
> Ahbs > AR E o Eke 0,068 mg/kg, 0.047
mg/kg, 0.042 mg/kg 2 0.032 mg/kg ° 2 FojAQl zol=E
E2 5] 21 th(p<0.05).

ju g

ilfg mL

Hald Tt 2ot

M HAR AT FFE wEY WS L A4 5
Vheh AR ALR v 19 13] #3970 g3}

BANE 2324 PF0dEE o

o7} AEFE S W TEsdd =&

skl B A& =
0.015-0.042 ug/kg bw/day, 0.037-0.079 pg/kg bw/day 2
0.051-0.107 pg/kg bw/day S 2 SRIE ), vie} Jl= &
o] Aw=ZokA7]Z9] 50 ugkg bwjday L 25 ugkg
bw/month&} B] WalR S |, 4F2] AUEFE 51F0 2%
A A B&¢} 7lEE9] YalsE 27 0.187% 2 26460%

_1

2 s BE vL 9 FEge) gk Y o
Eis —’Fi%‘. S Folalin) dol wEokdele ol =k
=9 o]ao] A 73 Hhek = A 0:1—5]:0 H]J_]_o]-oﬂ J’%%
Bl\/IDL)l 0.50 pg/kg bw/day= 283} Th V‘r_J wEokA
2 4659742 Selgglon], nebd AtE Rl Fiw
W, HlA F 7tEge e B ke -’P%% HERAR

o

s A3t} 2ol AbER VY P4 gL T
Aol vlm A o) B SRlEgen, Fa%d v
QA wEAPHE AP FEow AelEo] EH

4

t AR 4B Ael7)s FA0] B5AL 214
NEoEM GUH I

FI)/a g o|ST MYEHEEN(LDA) Hal

218 8 54 (linear discriminant analysis, LDA)& 2-&
a79] "ol disiA = Hdigk 7PA, ©E 259
olEl& Hulg B st 1Eite] HElEE =Y F Ue
Wrolth A EEA S lste] b F7194 8F(Na,
Mg, Ca, K, Fe, S, P, Zn), 7| & F7]4 4 18%(Ba, Cr, Cu,
Mn, Ni, Rb, Sr, Ga, Se, TI, Be, CO V, Li, Cs, Bi, Pb, Cd)2]

rl

AIE olgatglon, e Re] TR mE o7 A
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Comparative analysis of elemental compositions of selected edible wild plants

Observations (axes F1 and F2: 83.16%)
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Observations (axes F1 and F2: 91.11%)
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g. 1. Two discriminant plot of samples by linear discriminant analysis using macro (left) and micro (right) elements.

References

1. Lee HG (1996) Nutritional problems in Korean: Pattern
of disease incidence and nutrition in Korea. Korean J
Nutr, 29, 381-383

2. Lee YS, Seo SJ, Kim NW (2009) Analysis of the general
components of Syneilesis palmata Maxim. Korean J Food
Preserv, 16, 412-418

3. Sol M (2011) Good for our body, herbs dictionary.
Greenhome, Seoul, Korea, p 190-192

4. Chung MG, Kang SS (1994) Morphometric analysis of
the genus Hemerocallis L. (Liliaceae) in Korea. J Plant
Res, 107, 165-175

5. Ham SS (2011) Delicious wild edible greens to become
a medicine to eat, 57 kinds of wild edible green superior
antitumor effect. Academy-book, Seoul,
245-247

6. Lim SC, Park HJ, Yun SY, Lee MS, Kim WB, Jung
WT (1996) Structures of flavonoids and furostanol
glycosides isolated from the bulbs of Alljum victorialis
L. J Korean Soc Hortic Sci, 37, 675-679

7. Doh ES, Chang JP, Kil KJ, Choi MS, Yang JK, Yun
CW, Jeong SM, Jung YH, Lee GH (2011) Antioxidative
activity and cytotoxicity of fermented Alljum victorialis
L. extract. Korean J Plant Res, 24, 30-39

8. Lee YS, Ahn DS, Joo EY, Kim NW (2009) Antioxidative
activities of Syneilesis palmata extracts. J Korean Soc
Food Sci Nutr, 38, 1471-1477

9. Chang SK, Kim JH, Oh HS (2008) The development
of functional cold buckwheat noodles using biological

Korea, p

activities of hot water extracts of Ligularia fischeri and



336

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

S A F A EEE A A25A A3E (2018)

Angelica gigas Nakai. Korean J Food Cult, 23, 479-488
Jeong JS, Kim YJ, Choi BR, Park NJ, Son BG, Kwak
YS, Kim JC, Cho KH, Kim IH, Kim SH (2013)
Physicochemical changes in Hemerocallis coreana Nakai
after blanching, drying, and fermentation. J Korean Soc
Food Sci Nutr, 42, 1638-1648

Kim JS, Kang SS, Son KH, Chang HW, Kim HP, Bae
KH (2002) Constituents from the roots of Hemerocallis
firlva. Korean J Pharmacogn, 33, 105-109

Kim TG, Kim SH, Kang SY, Jung KK, Choi DH, Park
YB, Ryu JH, Han HM (2000) Antiatherogenic effect of
the extract of Allium wvitorialis on the experimental
atheroscierosis in the rabbit and transgenic mouse. Korean
J Pharmacogn, 31, 149-156

Kwon CS, Kwon YS, Kim YS, Kwom GS, Jin I, Ryu
GC, Sohn HY (2004) Inhibitory activities of edible and
medicinal herbs against human thrombin. J Life Sci, 14,
509-513

Lee KH, Choi SU, Lee KR (2005) Sesquiterpenes from
Syneilesis palata and their cytotoxicity against human
cancer cell lines in vitro. Arch Pharm Res, 28, 280-284
Kim, SM, Kang SW, Um BH (2010) Extraction
conditions of radical scavenging caffeoylquinic acids
from Gomchui (Ligularia fischeri) Tea. J Korean Soc
Food Sci Nutr, 39, 399-405

Baek JP, Mele MA, Choi IL, Yoon HS, Kim YS, Park
WG, Kwon MC, Kang HM (2015) Comparison of interal
quality and volatile aromatic compounds in several
Ligularia spp.. Prot Horti Plant Fact, 24, 21-26
Khan N, Jeong IS, Hwang IM, Kim JS, Choi SH, Nho
EY, Choi JY, Kwak BM, Ahn JH, Yoon T, Kim KS
(2013) Method validation for simultaneous determination
of chromium, molybdenum and selenium in infant
formulas by ICP-OES and ICP-MS. Food Chem, 141,
3566-3570

MOHW, Dietary reference intakes for Koreans.
http://www.mohw.go.kr/react/jb/sjb030301vw.jsp?PAR_
MENU_ID=03&MENU_ID=032901&CONT_SEQ=337
356&page=1 (accessed on 17 June 2018)

WHO (1967) Technical report series No. 373, World
Health Organization, Geneva, Switzerland, p 10-16
JECFA (2010) Summary and conclusions of the 72
meeting of the Joint FAO/WHO Expert Committee on
Food Additives, Rome, Italy, p 2-14

21.

22.

23.

25.

26.

27.

28.

29.

31.

32.

EFSA (2010) Scientific opinion on lead in food: EFSA
panel on contaminants in the food chain (CONTAM).
EFSA J, 8, 1570

Kim JY, Cho JY, Na HS, Choi GC, Park JS, Lee JH,
Jeong SH, Moon JH (2012) Analysis of the various
constituents and comparison of biological activities of
different parts of Alljum victorialis var. platyphyllum
Korean J Food Sci Technol, 44, 100-105

Shin JH, Lee SJ, Jung WJ, Kang MJ, Sung NJ (2011)
Physicochemical characteristics of garlic (Allium sativum
L.) on collected from the different regions. J Agric Life
Sci, 45, 103-114

. Kim JH, Kim M]J, Oh HK, Chang MJ, Kim SH (2007)

Scasonal variation of mineral nutrients in Korean
common fruits and vegetables. J East Asian Soc Diet
Life, 17, 860-875

Park MH, Choi BG, Lim SH, Kim KH, Heo NK, Yu
SH, Kim JD, Lee KJ (2011) Analysis of general
components, mineral contents, and dietary fiber contents
of Synurus deltoides. J Korean Soc Food Sci Nutr, 40,
1631-1634

Cha WS, Cho MJ, Ding JL, Shin HJ (2008) Nutritional
component analysis of green tea tree’s root and seed.
Korean J Biotechnol Bioeng, 23, 387-391

Nieves JW, Komar L, Cosman F, Lindsay R (1998)
Calcium potentiates the effect of estrogen and calcitonin
on bone mass: review and analysis. Am J Clin Nutr,
67, 18-24

Warburton DER, Nicol CW, Bredin SSD (2006)
Prescribing exercise as preventive therapy. Can Med
Assoc J, 174, 961-974

KCDC, Korea National Health and Nutrition Examination
Survey. https://knhanes. cdc.go.kr/knhanes/sub03/sub03
_02_02.do (accessed on 10 May 2018)

. Gennart JP, Buchet JP, Rocls H, Ghxselen P, Ceulemans

E, Lauwerys R (1992) Fertility of male workers exposed
to cadmium, lead or manganese. Am J Epidem, 135,
1208-1219

Wirth JJ, Rossano MG, Daly DC, Paneth N, Puscheck
E, Potter RC, Diamond MP (2007) Ambient manganese
exposure is negatively associated with human sperm
motility and concentration. Epidemiology, 18, 270-273
Ferns GAA, Lamb DJ, Taylor A (1997) The possible
role of copper ions in atherogenesis: the blue janus.
Atherosclerosis, 133, 139-152



	산나물류의 무기성분 함량 분석
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	요약
	References


