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Antioxidant and Sensory Properties of Hot Water Extract of Liriope Tubers
treated at Various Preprocess

Mi-Ok Yang'
Dept. of Oriental Medicine & Healthcare, Wonkwang Digital University, Jeonbuk 570-749, Korea

Abstract

The results of examining total soluble solid, reducing sugar, antioxidant and sensory properties regarding LTD (Liriope
Tuber Dried), LTSD (Liriope Tuber Steamed and Dried), LTASD (Liriope Tuber Alcohol-Steamed and Dried), LTDR (LTD

Roasted), LTSDR (LTSD Roasted) and LTASDR (LTASD Roasted) are as follows :

Total soluble solid content of the roasted

samples (LTDR, LTSDR and LTASDR) was more than those of all dried samples (LTD, LTSD and LTASD). According to
roasting conditions, total sugar and reducing sugar are significantly greater than the raw and dried sample (LTD) in all heat-
treated samples. The browning index was significantly higher in all roasted samples. In particular, LTASDR had a high
browning index. Further, the antioxidative activity of the roasted LT samples were higher than that of all dried LT samples.
In particular, the LTASDR sample showed significantly high figures in DPPH scavenging activity, ABTS scavenging activity,
Nitrite scavenging activity and xanthine oxidase inhibitory activity. Sensory properties showed an increased acceptance in all
evaluation items among roasted samples. In this study, hot water extracts of steamed or alcohol-steamed roasted LT samples
had a higher antioxidative effect than that of LTD or LTDR and attained positive results by getting high scores in the overall
sensory evaluation. Therefore, when using Liriope tuber in making beverages or herbal recipes, it is appropriate to dry and
roast before steaming or spreading with alcohol when treating LT.
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Table 1. Formulas for preparation of samples with Liriope
tubers

Condition
1

Samples” Steamed 3;211123 Dried Roasted
LTD - - © B
LTDR - B © ©
LTSD O N © B
LTSDR O - © ©
LTASD - © B
LTASDR - O © ©

Y LTD: Liriope tubers — dried.
LTDR : Liriope tubers — dried — roasted.
LTSD : Liriope tubers — steamed — dried.
LTSDR : Liriope tubers — steamed — dried — roasted.
LTASD : Liriope tubers — alcohol steamed — dried.
LTASDR : Liriope tubers — alcohol steamed — dried — roasted.
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A A5 ol 5% phenol &N FiF i wrkste]
FrHgodE sui = Tlsle] TEAA ESRinh A2l 202
2 WAet L ERB A O]B- 04 490 nmol X FHES

=7 3+ tH(Dubois et al 1956). FA&-2 dinitrosalicylic acid
(DNS)H(Miller GL 1959)2 é@ o}ME}. DNS A] 9k dini-
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0ColA 5% Bk 7Hdaisit) ol 52
T 575 nmel| A FFE=E SH6lo] =
AN BTG e =Sk

hydrazyl) & A}ﬁd aatsl 24 A7 H(Naik er al 2004) 2.
TFPE I 592 223 A|Z 200 pLell 1.5x10 ¢ M DPPH
methanol &< 800 ULES 73t 3 1023t 4 L9 HW shed
517 nmol A FBEE SH3STh ARE H7IskA] 2 o
Z79 FHE U] A &%) S5 e, 71E it
A1 BHASE ¥lwalsith. o]l BHAE 0.005% =2 A&
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5) ABTS Hoi| 2|5t &4tstEmt

ABTS ®ol| 9|3t sl E 7= 7 mM ABTS9} 2.45 mM po-
tassium persulfateS H 3 FEZ E35to] 2291 hirolA
24A17F ¥x)5ke] ABTS radical S FAAIZ1 F 732 nmol|lA]
&3 Fko] 0.70°] A PBS(pH 7.4) &0 2 3|45t}
845 gl 990 pLoll nEF &aF 5%2] A& 10 L 7}s)
o 1 R BA F 732 il FBEE ST A=
£ A7k e xae] 3= U] Al E(%)s 5%
slglom, 7] gakslAel BHAS B Wt thRe e al 1999).
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obd b gk AT A A]gsq YRS %2 2%

5 Al o | mLoll AlE 2 mLE 4]

0.1 N §4FC.E pH 122 }_73, o}oq 37TCoNA 1A3E Hkg-
Al71a1, 244} Griess AleFe E3tate] 157 A g ths,
540 nmoA FHEE SA st oL AATE DRSS

tHKato et al 1987, Kim et al 1987).

7) Xanthine Oxidase X{aff &4
Xanthine oxidase A3l €432 0.1 M potassium phosphate
buffer(pH 7.5)°l xanthine 2 mM< <1 712N 3 mL, 118
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1 5%2] A& 0.3 mLe} 1 unit/mL2] xanthine oxidaseZ 0.1
L 7ele] EFEIALh EFEL 37T 1087k w2 A7)
1L 20% trichloroacetic acid(TCA) 1 mLE 7}8le] W& £
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L of

o] Sl AS AAG Y en, W Fol YA uric acidE
%= 292 nmellA] S8k Al &(%)S T8k tHMarcocci
et al 1994).
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Table 2. Total soluble solid of Liriope tubers treated at Table 3. Total sugar and reducing sugar of Liriope tubers
various preprocess (g/100 mL) treated at various preprocess (unit : mg/g)
Samples” Total soluble solid Samples” Total sugar Reducing sugar
LTD 45471347 LTD 383.01+70.697* 36.25+1.71°
LTDR 54.61+1.77™ LTDR 527.74+43.71° 64.02+2.09°
LTSD 45.01+1.06° LTSD 400.02:£76.73* 44.49+0.87°
LTSDR 52.550.57° LTSDR 498.70+88.53¢ 68.16+1.14°
LTASD 46.06+0.98" LTASD 379.48+42.06™ 40.66+0.52"
LTASDR 54.97+1.22° LTASDR 521.83+58.37° 88.29+3 .44
F-value 1,599.05" F-value 44237 33.73°
D Refer to Table 1, 2 Mean+ S.D. D Refer to Table 1, 2 Mean+ S.D.
% 27¢ Means in a column followed by different superscripts are sig- 2~ Means in a column followed by different superscripts are sig-
nificantly different at p<0.05 by Duncan's multiple range test. nificantly different at p<0.05 by Duncan's multiple range test.
" p<0.05 " p<0.05.
of & ol HE /4D Fol Yok AR ARe) W W SUNTE TASKE T L Afe] RalEw, sl o
Be) o9l Mol ofa Aol S84 BAR MBEy] @ SR PR el 849 Bhe| F3o| foldus
u) £oleka AW stgich WEE 20 127k MakE Azl 71 gtka A stk
2. Mgt al sheich stat 3. DPPH oi| o5t &itat&Ent
Aol At AAYL FHT APH Table 39 vehll A% UEET Hg wWEE AR DPPH B2 27%
Atk AGe BE fHo meb BE MEE Agoa = 9 ZI}= Table 49 2tk AAtFo s 5% A& DPPH
B8 A Fdo] o9l Aoz WTh BE Az wE & ARHORRA Fake DS AW o] BB @
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LTSD, LTASD)®l| H]3}e] DPPH 2]z 27 5°] =4 =4
H9 47 Az WEEY $e B FoE Adz

(LTD) 30.25%, 7% #-2(LTDR) 65.83%= 7H& S+& gk
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A =o a7 BAdo] 9= Aoz gelw et ExK(Song e
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L A2 SE Tabe 49 2o AAZ
7V ge a7 @Ao] ilem,
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Table 4. Antioxidative activity of hot water extract from Liriope tubers treated at various preprocess (%)

Samples” DPPH scavenging activity ~ABTS scavenging activity Nitrite scavenging activity Xanthine oxidase inhibitory activity
LTD 30.25+12.537) 24.58+6.84° 43.71£2.04° 7.71%1.307%
LTDR 65.83+13.27% 35.3246.19° 55.88+5.73° 30.50+0.68"
LTSD 69.50+8.98" 31.8345.13° 42.40+2.49° 11.1141.62°
LTSDR 87.65+0.89¢ 41.34+721° 61.11+5.26° 40.38+1.74°
LTASD 42.69+13.45% 41.89+4.74° 42.52+0.17° 14.64+4.87°
LTASDR 91.48+11.23¢ 49.72+6.24° 77.45+1.39° 51.09+5.91°
F-value 56.89" 155.88" 306.34° 3217

D Refer to Table 1, 2 Mean+ S.D.

3 2~4 Means in a column followed by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.

" p<0.05.

(LTDR, LTSDR, LTASDR)7} §-2]2 o & =2 ABTs git|z
2A%0] JeS sttt Song er al(2010)-S T4 2] Kot
= 71 e AEe Fdele] d4 &S fHE A &
I7E okl o, ole e A FREARC] SUI8HA
U A28 fFEA Rl APE AR At

5. O}EMA ~AHS

AE), F(7), T A% NEZ(LTD, LTSD, LTASD)
I k), S, FElHAX Fe 9E%F AS(LTDR,
LTSDR, LTASDR)9] o}&4td 4752 Table 49 YERY
Atk oFAA A (nitrite)> Hol] HHAE EHAR 45 VA
3 31, nitrate= AW - oA BAZER o8| nitriteE &+
HE7] o] dBFE ol AT A5, 2% He| amine
79} 9k-g-5lo] WehEA Q] nitrosamineS A4 3
4 9] hemoglobin®] 4F5}¥]©] methemoglobing %33t
methemoglobind & 4% 55 Yo7 2= 474 3
CHPark et al 2012). oFEAMAS 2%9] x2] - 7Fa - A 5
o] & 4 31+ Maillard ¥H-8-9] 53t A& o8] 2AE 4
otk AlR9] Fg firfol wet ¥-g Wi AIS(LTDR, LTS-
DR, LTASDR)7} =& % W& A| 8(LTD, LTSD, LTASD)
of Bl FrejH oz oA Areo] A SHHJTE A
Z WEE AR olls Fo4Q1 2tel 7t gl s Wi
5 Al8E 2 H-3(LTDR) 55.88%, 71% #-3(LTSDR)
61.11%, FF51%Z #E-Z(LTASDR) 77.45% <22 A7%5°]
Z7kelth 538 #5402 53 A S(LTASDR)E F5U=%
A HZ(LTASD)ell & 1.8u1¢] & &7so] AT Bae er
al(2010)2 MZF] ZAH 276 & ofANA Y] aAF
AgolA dAT|eHA] Ze ABET 28] 257t 71
o] wE}t AATe] TUIEE A ERE, B Ade 4

Hobe AAe A,

6. Xanthine Oxidase X{sff &A

Az dE =y 25 wBEE A §9| Xanthine oxidase(XOase)
A&l EAde] A= Table 494 2t} XOase:= A W 572 oh
Alel] Fodh, xanthines 7|22 sfo] 24FS A= I
ZJoll A superoxide radicalS AJ/d = A 4ot} XOase2] #
= T3 ¢s) ksl ek 5 AEH R Fa
Sci(Jung et al 2013). XOase®] A& BE Az WiEs
AZ(LTD, LTSD, LTASD)ell H]&}e] £ ul &% A|Z(LTDR,
LTSDR, LTASDR)7} G-9]A 0 & =it} A% WEE A8
(LTD, LTSD, LTASD)+= AZZ(LTD) 7.71%, 5<12(LTSD)
11.11%, FZAZ(LTASD) 14.64% <=0 2 A8 EAdo] =gk
3, BE MEE A 2= MAZXLTDR) 30.50%, 7 Z(LTS-
DR) 40.38%, 5371 Z(LTASDR) 51.09% 2.2 =it} &
3|, FE % B8 A E(LTASDR)E A% A Z(LTD)9} H]
wate] 6.68, FEHUZ A B(LTASD)o H]3lo] 3.4u) =&
o= eyt

g A =

o Blgte] o WiEE Alse] ksl do] =4 S
o, E3] F51% B-S A E(LTASDR)7} DPPH gtz &

S, ABTs &Ht)Zt 275, obdbd 275, XOase #13l &
dell oA €53 =& F2E YRk Shin & Ahn
(2000)°] 2]51H Maillard® &A% 223} w8 WA EQ] 3}
e & AR Ho1gE JASA =A 7L ol e, A F A%
Al AFEEE ARE 7He] ukgol] Qs dojxl= gl <
3 Zolgta sth. FEAX H-S A Z(LTASDR)7F A7
Z WEE(LTD)S €5 FE2E vste] itst a3t o
Ao FolHor w7 49 dde €2 A, Fe
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=+ Table 5¢ £t} HEE

UehiE Lgke 7% 9#% A|R(LTD, LTSD, LTASD)9IA
91.8~924= —Oz];—(:],?l i]— ] ]— 2}\ u:]’ %g 13_]14\:5 /\]

E-S(LTASDR)°| 784% folH oz 7}
} e X5 UERQLaL, S% Fa(LTSDR) 85.7, A4
F(LTDR) 86.2% o)A <l ztol= {IATh
AT S YRl & agt 75 A& ol w794
o7 Zrlslgon, E3 %%dz B S (LTASDR)Z o]
o2 7P & ANEE YERITE 2 Wi Al S(LTD,
LTSD, LTASD) ztoll& fel# el zpo]7h floich
FAEE Jeill= bak2 attd VAR B3 A E
gholl whet frojd o7 Frlsilom, 58] F5% Fa(LT-
ASDR)Z oA o2 7H w8 A =S et Tt
7z W% A|S(LTD, LTSD, LTASD) 7tll= {242l 2}
o]7} 1tk ol2]g A3= Bae ef al(2010)S EAE 257}
Zobgle wel WEe] A, AMEel FAro] kS gl

sglon], Az MEE s B RN ZHT A%
A3 Avsk Ago] Ak
DASE $g A2 S Fol ule} $E MBS ABLTDR,

LTSDR, LTASDR)7} 7% ®i&-5 A|%(LTD, LTSD, LTASD)
Huh fojAor #o g Uepith 58] F54% Fe
(LTASDR)®] AW=r} E=ted], TR wol o] &
Aol e e Bol WEFol FrEALL, ol wet
AL} ol S W ofe} ditstel vl 2 whego]
t ghksiA] dojubar, Maillard ¥HS-9] F7H8A B0 F71y]
o] ojg] 7kx] 4kst B3 A3l g Xl Aew 47

23 A0

L

HOoFA o} RATHEETE

HTKShin & Ahn 2000). Bae er al(2010)&
Z whet A== Azl Hb}sﬂr
e} FHABAA e dEAT

£ olditde] &A% Era S}MD}. 2
ZAE(FFUZE FH-S(LTASDR, 1.808) > %zii %%(LTS-
DR, 1.064) > 7% #-3(LTDR, 1.024)3} o}k
(F50% E-S(LTASDR, 77.45%) > Z71% 2-S(LTSDR,
61.11%) > A= B-S(LTDR, 55.88%)°] <97} &< 73
o7 S RN AR} FAks o] HHA S €

At

g 9 FE99] A(color), FT(flavor), T3k

lg ]'(tasty flavor), A¥FA <l 7] S % (overall
Il tialA Bs 7k A3} Table
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Table 5. Hunter's color value and browning index of hot water extract from Liriope tubers treated at various preprocess

Samples” L a b Browning index
LTD 91.8+0.352Y —3.6£0.02° 9.6+1.16° 0.181+0.00°
LTDR 86.2+1.01° —2.3+0.02° 29.8+1.08° 1.024+0.01¢
LTSD 92.240.21° —4.0+0.01* 9.3+0.70° 0.160+0.00°
LTSDR 85.7+0.46° —2.0+0.03° 27.3+1.49° 1.064+0.01°
LTASD 92.4+0.32° —3.74+0.04* 8.5+0.76" 0.169+0.00°
LTASDR 78.4+1.25° 2.5+0.04¢ 48.7+4.23¢ 1.808+0.01°
F-value 4,210.90" 69.33" 26.79" 39.40°

D Refer to Table 1, 2 Mean+ S.D.

) 27 Means in a column followed by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.

" p<0.05.
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Table 6. Sensory characteristics of hot water extract from Liriope tubers treated at various preprocess

Sensory characteristics”

Sample? Taste
Color Flavor Overall acceptance
Sweetness Tasty flavor

LTD 3.27£1.3999 2.86+1.25 2.86+1.28" 3.05+1.40° 3.2741.55°
LTDR 5.23+1.11° 432+1.29° 4.09+1.19° 4.73+1.20° 436+1.59°
LTSD 3.05+1.33" 3.09£1.27° 3.55+1.53" 3.00+1.45° 3.68+1.49°
LTSDR 4.64+1.22° 4.59+1.40° 5.18+1.05° 4.68+1.21° 5.27+1.08"
LTASD 3.18+1.14° 3.25+1.17° 3.91£1.51° 2.98+1.12° 3.55+1.26°
LTASDR 5.41+1.30° 4.73+1.39° 4.86+0.99° 4.95+1.33° 4.50+1.95°
F-value 16.63 8.99" 9.77" 12.71° 534"

D 7-point hedonic scale(1: dislike extremely, 7: like extremely),
9 2~® Means in a column followed by different superscripts are
" p<0.05.
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