KOREAN J. FOOD SCI. TECHNOL. Vol. 52, No. 1, pp. 67~74 (2020)

https://doi.org/10.9721/KJFST.2020.52.1.67

KOREAN JOURNAL OF
SR A S RIX]

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

OlARIA HolE REME ¥ M2iEy BY
Al - AaG' - AL - AP - Z13]A! - R - R A

THEsEd SAEATE, HEETETIE QAT TRIETTIed AT

Analysis of Biological Activities and Functional Components in
Different Parts of Asparagus
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Abstract In this study, various constituents and biological activities of different parts of asparagus were analyzed and
compared. The Ca content was high in the leaves, K was significantly high in the top 25 cm of the spear, and Fe and Na
were significantly high in the roots. The ascorbic acid, rutin, total polyphenol, and total flavonoid contents were high in
the leaves, and the asparagine and glutathione contents were significantly high in the top 25 cm of the spear and roots,
respectively. The bottom 5 cm of the spear had the highest saponin content compared with all other parts. The DPPH and
ABTS radical scavenging activities were the highest in the leaves. The bottom 5 cm of the spear had the highest o-
amylase inhibitory activity, whereas the stem showed the highest anti-inflammatory activity. These results suggest that the
usually inedible parts of asparagus may be highly valuable as high-quality functional components owing to their

antioxidative and anti-inflammatory activities.
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ol2ul2} A2 (Asparagus officinalis Ly= A-&0159] &34 4
ol &7l AshEolA HEH 242 1.52mE WG
Eohs A Aolth 2005 oY okiwEtALTE A AMIA o
20 AL Fo2 A HEH(Denton 5, 2004) L T Asparagus
officinalis?to] *F43lE FoltiAdouni 5, 2018). of=Te}A 2=
sl e] Mstel] whel 2 A=Aua el F5C10d 51.5

ha—'184 832 ha)slal Qlom, 53] 4w AujHz o] Z7}st
of A= HoakA 9] 62%F Hrstal ATHRDA, 2019a). AU
Al A2 ofmuRbA ] A o] vid GHEEA LS

L

A3 F77H] ALE A7 7RAF Rde] diFEaL 3la, |

A2 Z 153 ol Al AatElE FHEo g AAM IAAF 5 Ef
Zhee] viE] Aujge] =go] Ho] R ASFER 7l
ATk ofrTElAL £ GYHE EAoRE AlEUo] FH3)
3(Shao 5, 1997), SR ol=, ZE2E 2 ojn|iAkS ¥3Hs}
of B2 B SFES THL USH(Lee 5, 2010), 53
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8l (quercetin-3-thamnosyl glucoside)©] Z-(Tsushida 5, 1994)3}
37, H]EF C (Chitrakar 5 2019), 3 &+ 3H3HE-(Jang 5, 2004),
72 E=0]=(Deli 5, 2000), SFEIE]2(Demirkol 5, 2004)%} of
2ulElal 2 =2 Et}o] Q Al(Chind} Garrison, 2008; Shao 5,
1996; Shou &, 2007)°] FF-slth. 2AofAvetALE HET=F
o] 7FF =& A& 5 st (Pellegrini 5, 2003), 7= g At
353 (Lee 5, 2014;Solana 5, 2015)°] UojA <, 4Algw A,
¥ 3 A% 9 et AW 99S 7Fard & ithHatfield
%, 2012; Wang =, 2013; Zhong 5, 2015). o}=ulglA 2~ Bz
= ZH 2ol ALEY(Huang?t Kong, 200622 4zl &4 3}
S g3l 2lo], Gonadotropin-releasing hormone (GnRH),
FEAZFEEZE(FSH), 34 TZE(LH), dl2EZA @ ZgA X
sERE Y FE& TR, dEe} A 75 T
7™ Jashni &, 2016), ©|&= ¥ FEFXENegi 5, 2010) E39}F
&8 & I (Muruganandan 5, 2000), 7+ & & IKSingh T,
2009), 2R &35 (Visavadiya?} Narasimhacharya, 2009) of*de] &3}
7}b Sloh. W2 x§9 ofAauElALe] RE B A
8}8H=-2 (Chitrakar &, 2019)°] 5310, w|=3 $ FolA=

oo

o

w2 2} T A2 -8(Thomson Healthcare, 2007)=3 31
o, Mty ¥ FEFELS ¢Is SR Ao|RFAR o)&

(Natural medicines, 2019)=32 Ut} 28y =uildiAs &2 A

Hetare oE T et & B AR gt AF2AE

H|gh axgolt), A £ ApolXE ofiulEiAze] & 9|
&,

T ¥, 74, ok=gEzl, vERl C, FFEFE Y I 79
W2 W) W33, DPPH ABTS radical 2715, &%, a-amylase
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AAskarzt skt

Sl Eaf3k & FAAZ7|(PVTFD20R, Iishin Lab. Co.,
Seoul, Korea)s AME-3le] ZAZRAIA EEste] —70°Col] RA3shH
A ARSI

=
TANET 2L AE] okivEALE 95% JEEE F&

£ FHrtste] FE3IATE WA 95% oEHES AR
o] 10819] S 718k A04 Shaker (SK-71, JEIO Tech Co.,
Daejeon, Korea)E ©|-8-3l%] 180 rpm o2 2447 &3+ 5 A4
£2]7](UNION 32R, Hanil Co,. Incheon, Korea)Z 3,000 rpm©i|A]
10327 AAE Y. A5ds S ¢ P2 e A3 5
a3t o= 23] Hkg FE3GH. dEd & T P2 W}
= 37°CollA Axsle] & FEC ARSI ofmEbAXRe] &
FEEL AxE Yol 10073 S/HFFE 7l deEd &
d

S 33 W FE] sk HBAL AAR A

3kl 37°ColA AzsTh AXE A|EE 20°CoA B
A Aol ARESIATH

bR, 2o|lMdR ¥ FIEE 24
2& AOACKH(AOAC, 2010)) W} 52 105°C
N FAAEHE ol &3 2, AL AdHo R AF
7

S|
Atk A SoxhletH o2 ZAH FZ7](Soxtec™ 8000, Foss)
g olgsllon, 23S 600°Ce] Ao HYsly ©
FikE FEFS 100-FH+2dH+2A ) e 2 AlLbss
Aol df= dold# AsFE X (Fibertec™ 1023, Foss)E ©|
|3 54 SEHOE MUY FIIAES FARAH (Park
5, 2011) ° ==} 70% HCIO, 10 mL2} HNO, 10mLE 713}
Aol & wizhx] 7HEe §, FRTE o8t FEHAE &
A Az F HC 24 M9 1omLE BEF o2 ZEK
potassium), ZF(Ca, calcium), WFZH|F (Mg, magnesium), U EF
(Na, sodium), Z(Fe, iron)= ICP (Integra XL, GBC Scientific,
Melbourne, Australia)Z. 2] 3}5] T},

HIERI C % REI, AbEHER 2

HEF] CE AOACH(AOAC, 2010)9 wal A& 3gol 10%
metaphosphoric acid (Junsei chemical Co., Ltd, chuo-ku, Tokyo,
Japan) SO0mL F7}ste] & F 308 whke o2 Y4Eg
(10,000 rpm) 202 ¥ “$S5H-S 0.45um membrane filter (Sarto-
rius stedium Biotech, Minisart RC15, Goettingen, Germany)°ll &
FAIA o 10uLE HPLC (Waters 2690, Waters, Milford,
MA, USA)el Fdstdrh AHEE ZHE 5ume| Prevail™
Organic Acid HPLC Column (4.6x250 mm, Alltech, Deerfield,
IL, USA)]AL, AZ7]+ UV detector (234 254 nm), o] 54
fMLE pH 2.59] 25mM KH,PO, (Sigma-Aldrich. Co., St. Louis,
MO, USARY, £ 1 mL/min, 2P B L= 25°C, Y

S 10 Lol FEEALS A8 02g0] 70% ethanol 5mL 3
718ked 308 Wbk A|EE 5,000 pmoE 1087 9AET 3 F
A NS 045um membrane filtero] TZA|A b 1uLE
UPLC (NANOSPACE NASCA2, Shiseido, Tokyo, Japan)ol| =
AskAtt AH&3E ZHe Cadenza CD-C18 (100x3 mm, 3 um)°]
3, AE7)= UV detector (HZE3F: 260 nm), ©15738N2 0.1%
formic acid in D-water/0.1% formic acid in acetonitrile, 4=+
0.3 mL/min, A]7+& 238 AHPQHo| L= 30°C, FUZS 1L
ojfith AME UL FEE A% FF ¥ 20 mLY] FHTO =
A AREDS FEET sEFAE N JdgolHlZ 100 mLE A
AR AAS F n-butanol (Daejung Chemical & Metals co.
LTD, Siheung, Korea) 50 mL 7} § 39 &3 th3 749t &
F3lo] F5ES FAE ATt AEd TS 43

=FEIE|2 ¥ otam2izl g2 24

FFEE L B4L 01g9 A8 1mM NaEDTA (Sigma-
Aldrich Co)E ¥33F 0.1 M HCIE 10 mL 7k, 10,000 rpm
oA 15%7F 4°C YAEE] T miracloth (Merck KGaA, Darms-
tadt, Germany)Z o3&tk A&d 400 uLol 02M CHES
(Sigma-Aldrich Co.) 600 uL<} 400 mM NaBH, (Sigma-Aldrich
Co.) 100 L= H7Felal 9L ol 2087 WA stk A7) 3
SH= 330 pLoll 15mM mBBr 15 pLE H7HsE & 15870 ol
A ZAe 5% acetic acid (Sigma-Aldrich Co.) 250 uL &7}
3 & 10,000 rpmoll A 158-7F 4°ColM QART] F BAAFE
ARE-Etnl. o7kl 3 L2 HPLC (Nano Space SI-2, Shiseido)oll
FdeAt AR AE-e Cadenza CL-C g (100x3 mm, 3 pum)©]
32, 7A&7]+= FLD (Shiseido) (excitation: 380 nm, emission: 480 nm),
o] 548N 0.1% TFA (Sigma-Aldrich Co.) in D-water/Metha-
nol (Merck KGaA), A7+ 504, ZHLE9 2%+ 30°C, =
£ 03 mL/min, FYHFES 3 pLe|oh. olxve e A7 0.2 g9
6N HCl 10mL 7} ¥ #&(Dagjung Chemical & Metals Co.,
Ltd)yg Ll viald] AA&E FYATh 115°C 2Ed4 20-244]
7 B RS T AEE ALl 43 F somL FE& T 7
%% % 0.1 M NaHCo, (Sigma-Aldrich Co.)oll #|-83lste] o}w]
A BAAIREZ ARESITE Dabsyl chloride =4 A& 1
mL2} Dashyl chloride (3 mg/mL in Acetonitrile) 1 mLS &3+t
F 65°C dry ovenoll 30%7F WES-3IITE 23] F Acetonitrile 2
mLE %3 045um membrane filterel]l ¢J3}5}32 UPLC (NANO-
SPACE NASCA2, Shiseido) ®AIA 52 ARSI A8k 2
H& Cadenza CL-CI8 (150x3mm, 3pum)°|X, ZHA=7]& UV
detector (AZ 3 436 nm), ©]57FEHS 35mM CH,COONa
(Sigma-Aldrich Co.) (pH 6.4)/Acetonitrile (Merck KGaA), S+
0.3 mL/min, A7k 558, AB QB L= 40°C, FYHF 5l

oAt

O
)

H o

& Edils g ¥ S0l e &H

% ZY9E FFe FE2E 02mle F5 1.8mLol| Folin-
Ciocalteu’s phenol (Sigma-Aldrich Co.) A19FS 02mL Yo, 3%
7+ RESAIZ] F Na,CO, X889 04mL Yol S/ 14mLE
A7Vt aeA WAl & 33 =A(DU-730, Beckman
Coulter, Brea, CA, USA)Z 720 nmo|lA A3, EFEd2
tannic acid (Sigma-Aldrich Co.)& AR&-3}Ith(Singleton 5, 1999).
% ZEhRwol= gk A8 I mLell 75 4mLet 5% NaNoO,
03mLE ¥ A2olx 587F HAZ v 10% AIClL 03 mLE
Yol WAl 3 1M NaOH 2mLet E/5F 24 mLE H7lsled
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FFF=A 510nmellA SFA, EFEHE utin (Sigma-
Aldrich Co.y& AM8-3}1tHZhishen &, 1999).

DPPH radical 275 &%

DPPH radical 27152 F&& 02mLel 02mM 2,2-Diphenyl-
I-picrylhydrazy (DPPH, Sigma-Aldrich Co.) €< 0.8mLE &%
sto] Aol 3047 WESAIZ] ¥, microplate reader (Omega
0415, BMG LABTECH, Ortenberg, Germany)S ©]-&3}o] 517
nmelA TS ST T e FRISHAR Y31 ascorbic
acid (Sigma-Aldrich Co.)& AME3IY, Tha9] 4] o]&3te] A
2k tH(Liang 5, 2010).

Ao
DPPH radical scavenging activity (%)=(1 - M} x100

Control

ABTS radical &5 &%

ABTS radical 245 WHS HIs] =A%) 74 mM
2,2"-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid: (ABTS, Sigma-
Aldrich Co.) &9 26mM 332FZF(Junsei chemical Co.,
Ltd)ys E3ste] haolA 15A17F 5k WHAIA ABTS ol
< FAAZ F B4nmelA FHE= Fhel 0.70£0.027F HE=E F
FoleHE-S o83t AT AlE 20 uLoll 300 pLe] 3=
ABTS §9& &3t 5 208 &< W-3AlA microplate reader
(BMG LABTECH)®] 734 nmellA F3=E =435I th ABTS
radical 2275 T Aol 93t e WEEE e
(Custdio 5, 2012).

A .
ABTS radical scavenging activity (%)={(1 - —-E-)-(P—ew) 1x100

Control

a-amylase Xl &M

opxulElAL 5 50 uloll human 71€92] 12 U/mL o-amylase
(Sigma-Aldrich Co.) 50uL, 02M potassium phosphate buffer
(KPB, pH 6.8) 50 uLE &&3ted 37°CelA] 1047} pre-incubation
3 3 0.5% starch (Sigma-Aldrich Co.)Z 100 uL 7}ske] 37°Col
A 5EZF BESAIZITE WhE-le 48mM DNS (3,5-dinitrosalicylic
acid®} 30% sodium potassium tartrate in 0.5 M NaOH) ZHAA]F
2 250 L B2 100°CONA 1087E o] WA F23] WzhAl
Atk 2 ¥9hgdof 3uEFe] &8 7letar ZF wwkste] spectro-
photometer (DU-730, Beckman Coulter) 540 nmolA &35 =
gate] A =g ALFEATHLIm 5, 2005).

Nitric oxide (NO) M2 U MEMEES

NO &Aool A3 Raw 264.72 $HA| 25238 (KCLB, Seoul,
Korea)oll X EFIOUTE A ZFE 96-well plateol] 1x10° cells/well
o] TR B3 5% CO, QlHlolEdA 2% 37°CE 244
7F B st FEES HF T5 100 pygmL=E 348 &
FEgvjd FEE 20uLet 100ng/mLe  lipopolysaccharide
(Sigma-Aldrich Co.) 2 uLE MEZMY wellel] H7st] 5% CO,
QlFFHlolE oA 2% 37°CE 24417 w3t vl & 45
100 uLe} 53F2] Griess reagent (Sigma-Aldrich Co)Z 1587+ 73
2ol|A WAl F microplate readers ©]-&38te] 570 nmoll A &
FEE 24 ERFE 10 ug/mL F52] lipopolysaccharide
BhS 20 pLAElste] EdskE AlES ARSIt M2 AL
NO= sodium nitrateE FE=HEZ A5t A8slon, Z4¢

oL
o

7} 69

FEE e BEFA ddst] AdE NOo| FE AT
thPark 5, 2011). MEEA 24 AEFRAW 264.7)2 96-
well plated]] 1x10° cells/well2 E5=3le] wjefel v, ofAuE}A
2 FEES T FEF 100 pgml7t HES Aeste] 37°C
A 24A7F vlFBEA T 24X17F & 3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenylterazoliumbromide (MTT) &2 3715l A3 2719
Al SAIZE FRb wieket &, A E formazan A7 S dimethyl
sulfoxide (DMSO, Merck KGaA)o =] microplate reader
(BMG LABTECH)E ©]&3t9 F3% 570 nmeolx 43Tt
Aol AEES FAE ARE tizTol oI A& A=+

FTHEE BASACH

SAEN

2 A3 mE FAIXEl= SPSS Statistics (ver. 12.0, SPSS
Inc., Chicago, IL, USA)9] 2]3] ANOVA 73} Duncan’s multi-
ple range test *'HS o]&3tod 3W o)} WHES A% gk
Zrel frolrE p<0.0591X F9143S A3

Semd} &= A 25cem

14, S 4% A= Table 1
I 29}, SRR &= S Semet & AF 25eme= ZH2) 69
9} 6.8%= H|SEINL, BT} 125%E 7P Bon A3 =
710l A Z4zE 229 0.1%= WUt A sEe A7 & A
- 25em7t 275, 104%= 7P =9kom, BEr) 83, 5.8%= 7t
& Sgith 2] A8 Z719A 32%=2 7 E9kaL, gl
04%Z 7 S9Ith RDA(2019b) AFAER o= ol melr 2~
o] TiE FERE 3¢/100g, A 03g/100g, 33 0.6g/100g
o2 B, HEle] ©AL 37mg/100g, AW 0.1 my
100 g, 318 185 mg100 g0 & R sttt & 2o)adf3tak
< Z717F 7244 ¢/100 g2 7P =3%koH, & - Semet & A
F 25cme= 77} 34.67, 25.11 g/100 g°] AT}, Fuentes-Alventosa 5
(2013)l w=" 2007332} 200830 $=88k ofulE}A 9] 2o]
Af 3hEEe 7h7) 491, 514 g100g0 8 Rpo]E B, A
(21.5, 23.6%)2] TFA= zlo]E WAL} ofirTetALe] F714
3 Table 201 YeERAATE AollA Ca, Mg, MnS zbzt
635.81, 213.20, 3.80 mg/100 g2 2 T} F-9HT} =T} & AR
25cmoll A K (4335.32mg/100 g)°] 7HF =k, BE]olA Na
(38.18 mg/100 g2+ Fe (18.45mg/100g)°] =9kTh USDA (2019)
o] ofimElA o] AFEAEEANE Cad 24mg/100g, Fe
2.14mg/100g, Mge 14mg/100g, MnS 0.15mg/100g, K&
202 mg/100 g, Na 2 mg/100 go] 137, RDA(2019b) 2)&/3 -3
£ olamElAs w29 Ca2 25mg/l00g Fed 1.6mg/l00g K
2 873 mg/100 go]A2H, Y]] Ca 1.6mg/100g, Fe 13.5
mg/100 g, K& 349.7 mg/100 g2 %7} &Rty HEI} Z-Fo]
A BaEQA, B A3ehs Zolg Bt

HIEIL C ¥ FEI, Af=L 82 24

ofxmEtA 2] Hgll C, FEl, AlEd 2 Table 30 U
ERAAEh HIEF CE Yol 38047 mg/100 g2 7P =9k,
= 4 25em (322.17mg/100 g), = SH*- 5cm (254.14 mg/100 g),
21(77.33 mg/100 g), ¥E] (1641 mg/100g) o2 X AHoA =]
SHEZ 445 HE] Ce 43T Chitrakar 5-(2019)9] K



70 =2 E8ke]x] A 52 WA 1 & (2020)

Table 1. Proximate compositions and dietary fibers from different parts of asparagus

G y Proximate composition (%) Dietary fiber (g/100 g)
rou|
P Moisture Protein Crude lipid Crudeash  Carbohydrate SDF¥ IDFY TDF®
L 2.23+0.06">)  24.67+0.09° 3.27+0.20° 9.97+0.02¢ 59.86+0.12" 6.12+0.18° 29.49+1.72¢ 35.61+1.54°
S5 6.98+0.07° 16.99+0.06° 1.09+0.10° 9.58+0.03° 65.36+0.27° 6.63£0.19" 28.04+0.53¢ 34.67+0.34°
S25 6.83+0.10° 27.54+0.06° 2.46+0.02° 10.45+0.11¢ 52.72+0.05 7.23+0.50° 17.88+0.04 25.11+£0.91*
S 0.15+0.06" 11.30+0.30° 0.90+0.11° 8.54+0.15" 79.11+0.52¢ 5.48+0.10° 66.97+0.08* 72.44+0.13¢
R 12.54+0.38¢ 8.31+0.03" 0.48+0.04* 5.86+0.07° 72.81+0.48¢ 4.47+0.20° 25.58+1.14° 30.05+1.30°

UL: leaf, S5: spear bottom 5 cm, S25: spear top 25 c¢m, S: stem, and R: root

DValues are meantSD of triplicate determinations (n=3).

Means with different letters (a-e) within a column indicate significant differences (p<0.05) by Duncan’s multiple range test.

“Soluble dietary fiber
Jnsoluble dietary fiber
9Total dietary fiber

Table 2. Mineral contents from different parts of asparagus

(unit: mg/100 g)

Group" Ca K Mg Na Fe Mn
L 635.81£107.36™Y  3947.15+140.38" 213.20+8.58¢ 21.19+£1.37* 7.98+1.23¢ 3.80+0.15¢
S5 74.21+1.84* 4270.08+92.72° 64.41+2.10° 20.37£1.66" 9.13+£0.58° 1.18+0.01°
S25 89.96+11.63" 4335.324375.65" 146.21£13.73¢ 21.01£2.55* 6.03+0.52° 1.56+0.15¢
S 107.36+0.79" 4051.32+82.80° 50.48+0.26" 20.99+1.43° 4.06+0.49" 0.78+0.01°
R 290.79+6.29¢ 2534.01+92.95° 88.25+0.52" 38.18+1.39" 18.45+0.62¢ 2.51+0.05¢

UL: leaf, S5: spear bottom 5 cm, S25: spear top 25 c¢m, S: stem, and R: root

DValues are meantSD of triplicate determinations (n=3).

YMeans with different letters (a-e) within a column indicate significant differences (p<0.05) by Duncan’s multiple range test.

Table 3. Contents of functional components from different parts of asparagus

(unit: mg/100 g)

Group” Ascorbic acid Rutin Asparagine Glutathione Saponin (%)
L 380.47+£16.58°% 1012.86+29.99¢ 50.83+6.02° 60.12:£0.95° 12.38+0.93¢
S5 254.14+2.36° 21.96+1.43* 122.61£19.43¢ 96.29+3.66° 12.42+0.38°

S25 322.17+7.72¢ 70.90+4.76° 13.35+£0.27* 97.20+0.21° 8.50+0.26°
S 77.33+2.26° 84.74+6.04° 141.05+4.53¢ 49.37+1.03* 3.92+0.21*
R 16.41+0.30* 0.14+0.03* 175.18+2.23¢ 49.84+6.12* 8.07+0.48°

DL: leaf, S5: spear bottom 5 cm, S25: spear top 25 cm, S: stem, R: root

YValues are mean+SD of triplicate determinations (n=3).

YMeans with different letters (a-e) within a column indicate significant differences (p<0.05) by Duncan's multiple range test.

aLof] mEW, ofiauEtAL o] HIE CE 5.6 mg/100 g8 &
Azt 2ol7F AAEH, Shou F(2007)0) <& HlE C= Al
A2 Wstol] JIFS wom 53], B3 349 Y] wte 7]
23tol 2 HglYl Co FFo]l ¢ &2 Aoz mysle], AFA
71 W& Zpolet FAE F=g gatsl, A, FAS5A, I
A 9 AHESe] 71%5S sk HIER P (Chua, 2013) F
Bl QoA 101286 mg/100 g2 2 7P =, MaloA 0.14
mg/100g =02 7P Wekom, &= A4 25cm (70.90 mg/100 g)
€ & 3 Sem (21.96 mg/100 )R T 3PP E =3kh. Slatnar &
(20187 Wang (2013 of2Fl}AZ2 =o] AT (apical part)
o] 7|4 ¥ (basal part)2t} &= FA thH] 0.03-0.06%2] 7 &
2 o] vAT Y Byl vHE, AlEd s A
o FERT 7|ARE 1008 ¥ 52 Z0&2 WK cH(Chindt
Garrison, 2008). ¥ AFolA = ALZULS & S Scem (12.42%)
7} & A 25cm (8.50%) B} =A Uk, Bal 8.07%, =7
3.92% o7 BT

FEEFE| S 4= AR 25emet &= 3 SemollA 2 97.20,

9629 mg/100 g&. 2 ThE HonTh =3ty 7|9 ¥Ee 77
49.37, 49.84 mg/100 g2 FUTH(Table 3). SFEE-2S Kim 5
2009yl oJshH W}ze] ofAvlebA 20 FFEFE]R-2 37.8 mol/
100 g0, ©]F AFsld SFEEL 3594 mol/100 22 &
STEE2o) et $18 FFEE] HE2 09585 HAlE]
AT}, Che 52013y Aldritt 54 opn|iibe] Fhgs thE 4
o3 waEe, AFHAZY uE g x|z}t AE ), ofxv)
7l B (17518 mg/100 g), Z71(141.05mg/100 ), <= & 5
em (122.61 mg/100 g), 2(50.83 mg/100 g), <= A 25ecm (13.35
mg/100 g SRR ZHEE =7 Yyt
& Edils g% ¥ S0l e &H

ofxmEtA2e] & HlEdES 548 A= Table 49F o]
ofxmEbA2 QleA] 2287 mg TAE/g 7F8 =343, & 2% 25cm
459 mg TAE/g, 2] 3.62mg TAE/g, 7] 324 mg TAE/g, &= 3]
- Scm 3.03mg TAE/gS 2 F9HE xjol7t It Slatmar 5
(2018)9 WEH, £ 35S U] F dAsdEs 24 4
I sHtollA AR Z4E F7FSFA AL, Papadopoulou 5-(2003)
7 Wang 5(2003)X = AF-olx 7Y & & Hadge] B

-
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Table 4. Total polyphenol and total flavonoid contents from
different parts of asparagus

Group" Total polyphenols (mg TAE?/g) Total flavonoids (mg RE*/g)

L 22.87+0.64449 49.96+1.5¢
S5 3.03£0.13° 3.50+0.13°
S25 4.59+0.20° 6.410.32°

S 3.24+0.14° 4.65+0.20°
R 3.62+0.15% 5.33+0.46"

UL: leaf, S5: spear bottom 5 cm, S25: spear top 25 cm, S: stem, and
R: root

ITAE: tannic acid equivalent

JRE: rutin equivalent

“Values are meantSD of triplicate determinations (n=3).

“Means with different letters (a-d) within a column indicate significant
differences (p<0.05) by Duncan’s multiple range test.
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Fig. 2. Inhibitory effects of different parts of asparagus on o-
amylase activity. Values are means+SD of three independent
experiments. *p<0.001 versus the non-treated control group.
*p<0.05, **p<0.01 and ***p<0.001 versus LPS-treated control

group.
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Fig. 1. Effects of different parts of asparagus on DPPH radical and ABTS radical scavenging activities. (A) DPPH radical scavenging
activity, (B) ABTS radical scavenging activity. Values are mean+SD of triplicate determinations (n=3). Means with different letters (a-d) within
a column indicate significant differences (p<0.05) by Duncan’s multiple range test.
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Fig. 3. Effects of different parts of asparagus on nitrite oxide (NO) and cell viability. Values are means+SD of three independent
experiments. *p<0.001 versus the non-treated control group. *p<0.05, **p<0.01 and ***p<0.001 versus LPS-treated control group.
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