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Nutritional and Physiological Functionalities of Liriope Tuber
(Cheongsim and Liriope Tuber No. 1)
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ABSTRACT : The goal of this study was to investigate the nutritional characteristics and physiological functionality of Lir-
iope tuber for development of new bioactive compound from Liriope tuber. Crude protein and carbohydrate contents of
Chenogsim were 9.25% and 77.98%, respectively and crude protein, 9.86% and carbohydrate, 79.08% were also contained
in Liriope tuber No.1. Both of Liriope tubers were showed very high contents of sucrose (Cheongsim; 4.08%, Liriope tuber
No.1; 4.91%), oxalic acid (0.98%, 0.86%) and glutamic acid (3.736 g/100 g, 4,196 g/100 g). Among several physiological
functionalities, tyrosinase inhibitory activity were showed very high 86.4% in Cheongsim and 82.02% in Liriope tuber No.1,
respectively.

Key Words : Liriope Tuber, Cheongsim, Liriope Tuber No.1 Nutrition, Physiological Functionality.

M 19| B-sitosterol glucoside, oligosaccharides 52 TFY3t polysac-
charidesso] R% o] Ut} (Kim er al, 2000b). 3k A%

H 13} Aldel] AJFe] uel Fuse] AZel Wi ExAd= A, AFFE 5ol AMEEE GHE 75
ol AR yzxE AL, web A7 AlEe] F8 o] Jon, ExARde 55 Boske Hofo R gdEe of
7t F7kste], ohFst oR8AES o8 1AV AEe AN ZF AL Fol glom, Bk gar ok 2, A, ok,
ol et At Es] &= ek ey oFR7EA] AY A7, v 71EAE, v RISE F A48 5o XEE 9
2L AT A3ARE 2AEe] o Ar1eA slo] ARRESL AT (Han, 1993). T3 o|E9] ofkzlshzel &
Edol| #g A7 vFEt 5 EHe] 4 A ToRE g, FET, IgM FA AAAGARNE, Wz
oA HAAL U= AA oIt} A, 7+ s a3 Fol 4¥A vk Mita er al, 1979;

W% (Liriope TuberyS #M&tatol] &8k thdAll 2202 Park ef al, 2007a). 3 WEES o83 7FZA|EoRE
A ol e WEE 2ol FAYshH o] FE ok o]59] opieAks e S8 U AFe] i =SS (Kim

[e)
o2 ARSI} S5t Yatoln, SEURtE H|EE UE 5 er al, 2001), WEE Ha2 g9} we] FHEA g A
o] Folrlold ygtollA oFgAER AuIEL ATk (Lee ¢ ol HIHFY At} (Kim et al, 2000a; Kim et al,
al., 2001). @A SEIUetlre e 29 S5 A, 5o 2000b; Lee ef al, 2004). =3+ Back & (1998)2 W H%F

[e]
SAAA oF 80%7F A=Al low, 1 & A &, Ae #2e] 80% HEhE: FEEC] RS B8Eo] X S
TANM = A= ATt (Lee et al., 2001). AAEl e Aoz RISIATE 282 Im (2005) 52 WEE
MEZo g HEAROZTE A Zo|mA AEUA & FEE9] 20](5~10%)= Tl o e X5 a3
spicatoside} ophipogonin 5] 203, B-sitosterol, stigmasterol, 7F Jopa B skl Qi)
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Al A

]Ok__i Hip-His-Leus} EA] Q€A1
a4 (anglotensm I-converting enzyme; ACE-rabbit lung
acetone powder), fibrin, pyrogallol, 1,1-diphenyl-2-picryhy-
drazyl(DPPH) 52 Sigma (St, louis, Mo, USAX} A& A}

B3H0P) 7 o) Aok S-S ASST

rlo

E10
= u=

’\] &ttt
2 105C ARt
COHH ekl
<2 KjeldahlH, 5_1]3}~ Soxhlet —r%‘%’jﬁ’i
92‘:}. M FALE (B5EE)S 1000 7

4 A 2 23] BEE A o A0 ¢
al., 1994).

A3t tE. Fructose % glucose ZF 1g,
maltose 0.1 g& S/l S 100l 2 F&3lo] 2T &
Fgoo g AL, AlEE 2 f2d F28S Nylon
Syringe filter (pore size 0.45m)E 33}e] A EAle A
Alst3iet.

T3 f71ARe AR 10me S 3,000 ipmeE 4Tl 60%
7+ A4l ZElste] AsS Fskel HPLCO 5 48 Y3t
210 nm oA ZA3KATE (Ju er al., 1994).

M50 frejopr]edt Shde A EaTd AEEAE
MM ot ol A4St WA, 25 /4] HEE AR 7
7+e 70Ce] xoX I4FE313L, 02N Na-citrate buffer
(pH 2.20, Pickering Laboratories Inc.,, Mountain View,

USA) g9lo=z 44 nlg=& 3]4sle] 0.2/m membrane

filter (Whatman Co)Z 343 £ HPLC (Agilent 1200,
Agilent Technologies)Z o} =He B4 3190, A3

sy 2 Me| Tisk
column Sodium lon-exchange column (3.0 x 250 nm,
Pickering Laboratories Inc.), ©}7]x4t £297]7]= Pinnacle
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PCX post-column derivatizer (Pickering Laboratories Inc.)&
o]8 390 e™ 02N Nawcitrate buffer £ (pH 3.28 %
740)% ol5doZ 9, F&5S 03 ml/min, WESAS
ninhydrin €22 #4428 0.3 ml/min, column &%+ 48T,
W2 T 130CE 3l 1759 #F opv)xAt (0.25 pmol/
ml Amino Acid Protein Hydrolysate Standard, Pickering
Laboratories Inc.)e 715502 #4 A& I oln Alg
FU2 104, AEL Diode Array Detector (Agilent 1200,
Agilent Technologies)S AFE-3le] 570 nmollA] 24319 (Ju

et al., 1994).
3. s FE29 M=

WEE (B, Wi 15)S s471% o & sjsie] £
P2 = T o ZHF 60ml o] T3 T 30T 24
AZFER FET & A w539 v, FEES 54 AxE)
o] WARA SPHA AS2 ARESIATH (Kwak er al., 2005).
4. WRS FEI2| MeplsHd

xﬂZ% His FEES THTE AU soml 2 AE
Sk 3 olgfo} 7ro] AT E ARG (Park et al.,

2007b). &I EUA ACE A4S Cushman’} Cheung
(1971)] WS I WFst v o] S-S &,
A& 500 ACE &9 1504 (2.8unit)sh 100 mM
sodium borate buffer (pH 8.3) 100 4 S 73t %, 37ColA
1057} preincubationA] ZA T}, o719 71" &2 Hip-His-Leu &
o 5005 7k8te] ThA] 37CAA 3087 WEEAIRL F 1N
HCl 250 (4 & 7}sbe] w38 AXAIZ Tl o] 7|9l ethyl
acetate 1 MUE- 7131 3027F vortexingdt TS 3,000 x g& 2
158 &< d4EE] & 45 0.8mlE 3Tt o] FE
S speed vac concentrator (EYELA Co., Japan)y2 ©]-8-3}
b3 AXA H FUZ7A sodium borate buffer 1ml S
7}ale] fEIAA 228 m oA FREE A sle] ACE A3
a4& 74]”5}03‘:]' T3 o] ACE Asi&/de] 50%E eRH
Y 223 AR FE2E (IS 1050 Fo= ¥l

Aot
ACE A3} &4 (%)={1-(T-TB/C-B)} x 100
ok B ol

Mmoo,

A7) &

(C: MBI S75 7] 228 nm oA <]
79 g B: ¥H3AA] & Alg %

T A&
+45)

o)
=] O*J‘a

g3l &2 Fayekd} El-Sayed (1980)9] #HS o
WPAA HA 0.6% fibrin £ 3ml ol AE FZ 500 4
= H7sle] 40TColA 1027 ¥HeAZ] T 04 M TCA &



St - 28T
3mbE Hrketed Whg-S AAIATIAL oAFeidt. o] Al F
] tyrosine®S 1N folin A|2FO 2 WHAAXN A gFsle] o
olul B4 1 unite FF AR 17} 1% B9t tyrosine

1 g5 Aitele S0 E SISt

SOD FAFE/d-2 Marklund?} Marklund (1974)¢] 49l
w2t FA7AZ AlE 526mgS 5mb2] 55mM Tris-cacodylic
acid buffer (TCB, pH 82)] =<1 & pHE ThA] 822 =%
A3t o] AlEH 950 pb ol 50 10 2] 24 mM pyrogallolS-
A7keted 20l 27] 28710 = S7HES S48
of ofgfe} o] SOD frAR S AlRtsle] A5 F37H
o} Hlasigic.

SOD AR (%) = [{ARET §35%) -BHET §385%)}/
ANET F85)] x 100

=

Efo] 2218 0] Z(Tyrosinase) A3l &4 Lee 5 (2002)2]
WS dF A3t 43I TE 0.1 M sodium phosphate

buffer (pH7.0) 750 1L ] 10 mM L-tyrosine 100 0 3} Z} A]

289 50S 7 ¥, mushroom tyrosinase 100
Unit/m¢ 100 12 & 7Fste] 35CeA 587 whgA 2l £

-
5 73

475 m o FFEE SHsle] A
H|wate] &S ALkt

o} A A4 Kato 5 (1987)¢] WHel wat | mM
NaNo, 2ml o] A/ 588 1ml-g FA7ste] 10ml 2 AHLsla
37CoNA 1AIZE WEEAIA L o] Whgd 1 mbe FH3td 2% =
2kg-o sml, Griess A12F (30% acetic acid® ZA|3F 1%
sulfanilic acid®} 1% naphthylamineS 1:1 H|&2 &3 A,
AREA A ZA]) 04ml S 7heled &3S $ 520 nm ol A]
FeE st AlE F7F 2o 3 vlatsie] 24
AlrkskTt.

o=k (%) =(1 - ((T-B)/C))*100

7 aTe) gt

=

o

&
]
KN
=

¢ AN FRE, T AR A7 §

& AR H7PA Y F8E)
°]4-31= Blois (1958)9]
A AE 1 mgs 200 o] =

=

=

T-oF Bkt
Electron 345 (%)= (1 - ((T-B)/ C))*100

(C: oAgFEA AR -Gl o] 5345, T: A]A 5+ DPPH wh
goolEgE, B ARAS) FYw)
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ZH-&A] o] Z(xanthine oxidase) A3l &/d-2 Seos} Kim
(2010)2] Wl wiel ZF A58 0.1 ml e} 0.1 M potassium
phosphate buffer (pH 7.5) 0.6mf ¢l xanthine 2 mMS =<l
7184 02mE H71F ). o471 xanthine oxidase (0.2 U/
mL) 0.1 me & 7}3fe] 25CoA] 1587 WHSAI71AL 7] 1
N HCI 1 mbE 7}t REg-S HAAZ] &, vhgol Fof] A
H uric acid® 292nm &] EFEolA] 3F% T}, xanthine
oxidase A &/d- AE-8e] H7Frot 7R FEe
AaES WS (%)= JERIAT

ol EZo 2~EFo]= (Acetylcholinesterase) #3842
Ellman?} Courtney (1961)°] WO = thaa} o] 74319
ko 110 uLe] 0.1 M Q1489 (pH7.3), 30 uLe] acetyl-
cholinesterase (0.8 U/ml), 30 uL2] 7] (acetylthilcholine
chloride), 20 uL®] 5,5' Dthio bis (2-nitrobenzoic acid)2} 2]
B 10puL (FEAARAE 1mgg 1me] 0.1 M U2t -89
of 1 &ME 42 F 60 Bt vHE AlZL F 415mm o

<
T,
=5
=
=]

3
=
=

TI= T

= 2qsle] ofg) HoE AL A,

(C: 7183} &4 0 Whe 385, T 7183 948} AlR9)
60 WH § FE=
2y ¢
1. W2=9| AUVMFEI Feld skt
WEFo] FEH AubgES B8 A= Table 13 7t
A FFS FE 9,060mg/100 g, 3E 3,650 mg/100 g, &+
W 9250 mg/100 g, A4 60 mg/100 g, BFF3HE 77,980 mg/

100 g2 3H 3l U, WEE 15 EFLS 5 7,370 mg/
100 g, 3] 3,600mg/100 g, 2T 9,860 mg/100 g, A1
90 mg/100 g, BF3HE 79,080 mg/100 g2 T3kl AU o
AHor drshas ol okl JAL T 3ES
A FFol B2 e Blov, e A gl eaest
= R 15 FEolA B TS Btk IRt F #
T HFRtel= A Kshtt

Kim 5 (2001)8] &% 15 G525 B oo iy
15 % Fo] dudiEs vusgls o, 22 g
0.11% HJARE e g2 of 85% g% =UTh o=
HIS F352 Zrighe Al S o] edxtolel Ao 3559
oJgh &4 Foll ol g Aot e AoE FHE

gl WiEEe] 5 T s S A9 A F
Fo M= glucose 500mg/100g, fructose 1,200 mg/100 g,
sucrose 4,080 mg/100 g, maltose 1,180 mg/100 g& ¥ -3FaL

UNL lactoses FE O] YA RN, WEF 15 F50l

A= glucose 560mg/100 g, fructose 960 mg/100 g, sucrose
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Table 1. General components and free sugars content of Liriope tubers.

AUSHY 2 A2 715

Unit: mg/100 g

Liriope tuber ~ Moisture Ash Crudg C_ru_de Carbo Glucose  Fructose  Sucrose  Lactose  Maltose
protein lipid hydrate
Cheongsim 9,060 3,650 9,250 60 77,980 500 1,200 4,080 n..d* 1,180
Liriope tuber No. 1~ 7,970 3,600 9,860 90 79,080 560 960 4,910 n..d 1,550

*n.d: not detected

Table 2. Organic acid of Liriope tubers.
Unit: (mg/100 g)

Table 3. Amino acid of Liriope tubers.
Unit: (mg/100g)

Organic acids Cheongsim Liriope tuber No. 1 Amino acids Cheongsim Liriope tuber No. 1
Oxalic acid 980 860 Aspartic acid 466.24 509.60
DL-Malic acid 170 150 Threonine 96.46 97.09
Acetic acid 430 390 Serine 370.28 437.71
Citric acid 400 390 Clutamic acid 3736.60 4196.01
Succinic acid 270 220 Proline 261.50 343.41
Propionic acid 220 210 Glycine 145.66 159.26
Lactic acid n.d n.d* Alanine 380.78 449.33
*n.d: not detected Cystine 33.35 30.98
Valine 94.57 99.61
_ Methionine 47.22 49.57
2 FOo =77 ol 77
4910 mg/l(_)O g, maltose_ 1,5_50 mg/100 g& -3t AUL soleucine 78 59 81.06
lactoset= HA412 o] THEIL A Tt (Table 1). F-2) Leucine 182.20 181.54
32l 739 sucroseRt T2 Aol H]3)] vlwA o] $his] o] Tyrosine 47.18 49.81
Ao F FF7He F Aele gl Phenylalanine 51.88 51.18
Lysine 140.82 142.44
- - ey e Argini . .
aEEe] £59 4714 S 249 243 Table 29 7 B 22058 20556
o] 4 FEL oxalic acidZ7} 980 mg/100 g2 7 Wol & Tota 6,725.51 7,506.79
frElo] AUAL, acetic acid 430 mg/100 g, citric acid 400 mg/
100 g 59 A2 FFstal AeH 1 F lactic acide & AE2A THEL AW, WiEF 15 FEF ES arginine

5o IA Fdrh WEF 15 FF ES oxalic acid’t
860 mg/100 g2 7P o] o] USRI, acetic acid 390
mg/100 g, citric acid 390 mg/100g 52 A= T3l
Fom, AA] Jactic acide THFEO] AA] &t A=
oxalic acid, acetic acid, citric acid’} H|nd o] F-H-F o]
UNeH HAH 0" F FEL] F Afol= HolA| STt

3, Kim 001 WEE 139 dF FE2E
succinic acid (111.48 mg%)<} malic acid (23.67 mg%), acetic
acid (18.36 mg%) 5= F= FH3tal YTt Bgk =t

o] Aol thax Apol7k AT

=

o

3.

W20l 200l B
MEEe FEW felollnat $F BN A% ¥ EE
% glutamic acidE ZHF 3736.60, 4196.01 mg/100 g =2 7}
& ol ISt AUSTH (Table 3). T3, 4l FEelME
arginine  550.58 mg/100 g, aspartic acid 466.24 mg/100 g,

alanine 380.78 mg/100 g, serine 370.28 mg/100 g 52 TAIZ
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585.56 mg/100 g, aspartic acid 509.60 mg/100 g, alanine 449.33
mg/100 g, serine 437.71 mg/100 g 52| &A= H|WA J2A
FHrElo] Ao HAHoZ WiEE 15 FEol H4
B} fejoln] H o] ekl I

Kim % (2001)> W 152 4555 Sl 7P ©ol
SHrElo] = frElolnizstke] hydroxyproline® 2 1290.2
18%C1A 3L glutamic acid'= 456.2 (g% W2 Eo] -
o Tkl WAt} o] A¥st HlwaEls W dF FE=
o] old WEF 135 EHol= proline> HA gf=o] ot
glutamic acid& Ze| F-3haL

Agke 4} a9

3L %
[e)

=

[
=hhs

o)1=
AT

4. WRZ0| Map|SH
Al o

= g

o

tyrosinase
AL, FALEUAd ACE
Z+z} 20.28%,
13 9A] tyrosinase *

443+ XOD

13.55%= YEFATE (Table 4).
& EAlo] 82.02%E H|uZ
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Table 4. Physiological functionalities of Liriope tubers.

Physiological functionalities Cheongsim Lmoﬁoe t;’ ber
Fibrinolytic activity (U) nd n.d’
Antioxidant activity (%) 5.34*0.27*  3.94%1.23*
SOD'-like activity (%) nd nd
AChE" inhibitory activity (%) 2.47+3.20 2.29+0.48
ACE" inhibitory activity (%) 20.28+0.23 7.27x0.30
XOD' inhibitory activity (%) 13.55+1.58 6.94+0.65
Tyrosinase inhibitory activity (%) 86.43+2.11  82.02+2.04

SOD : superoxide dismutase, AChE : acetylcholinesterase, ACE :
angiotensin I-converting enzyme, XOD : xanthine oxidase

n.d : not detected

*values are the mean=SD (n = 3)

W 10% olste] v BHL B
215t B4, SODAAL B4, I
A MBS 15 FE wEoN
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[Sums
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EiL ST B

oxalic acide} FIA &= So] vluE
W vwA 2 olnigt S Hols A 5o A Ee
ANER St AL ETh
s}t o], WEFe] dAF
= G3k= oln] HAEA
HE 3 Qe HEse
Wl gyl gl
oAl A
A AN
tyrosinase A3l &/do] F EFF EF 80% ©|/3]
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