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Abstract

The purpose of this study was to examine the physicochemical properties and antioxidant activities of aged black
Liriope platyphylla (ALP) and raw Liriope platyphylla (RLP). RLP was aged for 14 days at high humidity (90%
and 95%) and temperatures (S0°C and 80°C). With the passage of the storage period, the moisture content significantly
decreased to 64.26%. During storage, the sugar content increased to 16.00 °Brix, while the reducing sugar content
increased to 2.62%. With increasing storage time, the pH decreased to 3.63, while the acidity increased to 0.032%.
In the Hunter color system, L (lightness) and b (yellowness) values of ALP were lower than those of RLP, while
the redness value of ALP was higher than that of RLP. During storage, the browning index value significantly
increased to 77.08. The increase in total phenol content of ALP after 14 days of aging was more than that of
RLP. ICs, values for both 1,1-diphenyl-2-picrylhydrazyl (DPPH) and hydroxyl radical scavenging activities of ALP
after 14 days of aging were lower than those of RLP. Based on these results, it is suggested that aged black
Liriope platyphyllas can a useful food material, in terms of both physicochemical properties and antioxidant activities.
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T2 ZAA-FEE A A26H A5E (2019)

Az (EYW S 1020170022929)0 what =22 350

mLol| W5 350 g& LEA 43 Ao Al 2447t B

AAAIZ & % 50T, 80T, = 0%, 5% =12 &3t
d Bt SAA Az

N 59| SRS AOAC el whet 105°C i
Hxyor S48H3rh2s)

7HEAd 18 E TS AR 2 gl S/ 8 mLE Bag
Mixer(Model 400, Interscience, Mourjou, France) = A3}
(EE 7, 28)8tath 9452]7](Combi-514R, Hanil,
Hwaseong, Korea) 3,000 rpm, 4 Col|A] 157F 941 E-2] 5}
A2 A dE F3te] FEAN-1E Brix 0-92%, Atago,
Tokyo, Japan)E AH&-3te] SA st ST A8 2
g9l 574 8 mL= Bag Mixer(Model 400, Interscience,
Mourjou, France) 2 TA3HEE 7, 28)3 A2 YA EE]7]
(Combi-514R, Hanil, Hwaseong, Korea) 3,000 rpm, 4 Col| 4|
1557 YA R st A2 A A= # 38t dinitrosalicylic
acid(DNS)©l] &3+ v o 7 23535 7 (Model UV-1800
240 V, Beckman, Fullerton, CA, USA)E AF8-3}%1 550 nmol|
AN FEEE SHSA EF342  Glucose(Duksan
Pharmaceutical Co., Ltd., Asan, Korea)S 5= 2 HH2-A]

A s

pH 3 &

pHE AOAC “H(28)0l w2t A& 2 goll S/ 8 mLE
Bag Mixer(Model 400, Interscience, Mourjou, France)Z T
AsHEE 7, 2B)3HA Tt DA H-2] 7] (Combi-514R, Hanil,
Hwascong, Korea) 3,000 rpm, 4 CollA] 15583+ 4] ¥-2] 5o
de AANS #H3sle] pH meter(420 Benchtop, Orion
Research, Washington, DC, USA)Z =7 5}31th.

e AOAC W (28)°l whet pH 37 A&t L E
7l 10mL-2 % 3Fe] 0.1 N NaOH(Samchun, Pyeongtaek,
Korea)S 37183 S wl pH 8.3 7H4] =@ale=d H Q3
NaOH H(mL)< acetic acid &3(%)2-= $Hitate] FA4F

YL T

T AlRE AP A o7fo] # ErlT]H(50%12
mm)°]] Fol MEE ZH3H3ATh A2 (Model ND-1001
DP, Nippon Denshoku Co., Ltd., Tokyo, Japan)E A}-&-3}]
Hunter LEk("8 &=, lightness), agk(Z 2 &=, redness), bak(ZH4]
%, yellowness) 2 AEZH(AAA ) S S35l Hghe
2 YeRIt) Standard color valuet:= Lk 108.85, agk -0.12,
bak 4.44, AEZL 0.009] calibration plateS EFO 2 AMg-5}
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phosphomolybdic acid”7} W¥HE3l HAoz =
Folin-DenisH . 2 273} tH29). A& 1.5 gol| methanol
50 mLe ¥ F 15A13F F3F & wwksto] A4Ee]7]
(Combi-514R, Hanil, Hwaseong, Korea) 3,000 rpm, 4 Col| 4|
1027 A2l ste] & A A2 evaporator(Whatman,
Buckinghamshire, UK)Z &7 & $]&ste] FEE1F A3
o} 358 95 mg & PBS Buffer 1 mL2 71514 95 mg/mL
FTEO FEE IS AR S0 ARSI AR F
Z 99 Folin-Denis reagent?} 7.5% Na,CO; &% €11
A 30827 WHEAIR F 23333 = (Model UV-1800
240 V, Beckman, Fullerton, CA, USA)Z ©]-8-3}] 760 nme]|
A EFE=E =43} 11, standard= tannic acid(Yakuri Pure
Chemicals Co., Ltd., Kyoto, Japan)E A}-8-3}5] T}

DPPH(1,1-diphenyl-2-picryl hydrazyl) radical
aHs

A& 1.5 goll methanol 50 mLS 92 & 15A13F B¢t
ZF kgl 715 941521 7](Combi-514R, Hanil, Hwaseong,
Korea) 3,000 rpm, 4CollA] 1027 94lEa]sle] d& 44
o8- evaporator(Whatman, Buckinghamshire, UK)Z &1l &
Fkslel FEET ALy FEE 100 mg T 1 mL
methanol S 3 718te] 100 mg/mL F=9 F55 &9&
A zsto] Alg Ao Z ARESITE A58 50 pLo
1.5%10*mM DPPH(1,1-diphenyl-2-picrylhydrazyl)-&-<4 150
LS 718t 304 Foll 3333 =7(Model UV-1800 240
V, Beckman, Fullerton, CA, USA)Z ©] 83} 515 nmol| 4]
FAEE 2361 0 radical 2A%(%) S tHEe] Ao g
Arrel 3 ZF 29 radical AA 5ol ek g oA
radical 27%°] 50%7} ¥+ F%E< IC2> 33

AbSDPPH‘Astample
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Free radical scavenging activity(%)=

Hydroxyl radical &71s

A& 1.5 goll methanol 50 mL& Y& ¥ 15413 B2t
Z wRkek & 441 82]7](Combi-514R, Hanil, Hwaseong,
Korea) 3,000 rpm, 4 CollA] 1027t 941 Ea]sle] Aozl
’37) 1S evaporator(Whatman, Buckinghamshire, UK) % £
W& 3ot FEET AATE FEFF 45 mg T PBS

Buffer 1 mLS 3718t 45 mgmL 5%9] F5& &9
Azt Al GHo=z ALgsat F29 Al &9
0.15 mLol| buffer 0.35 mL, 3 mM deoxyribose, 0.1 mM
ascorbic acid, 0.1 mM EDTA, 0.1 mM FeCl;, 1 mM H,0,
£ 0.1 mLE Yol & witel & 37ToA 1A13F B¢t
HhS-A|ZiTh Whgo] Byt & 2% TCA €943} 1% TBA &
S A 4Le 3 10T 2087 vEe3E & Aeo 2 WY7is)
o] 14]3%-2]7](Combi-514R, Hanil, Hwaseong, Korea) 2 ¢
A g 9 He A dES F3FEA (Model UV-1,800
240 V, Beckman, Fullerton, CA, USA)Z ©]-&38}] 532 nmol|
A FBES 2A5Th radical 27%5(%)S TS 2o
2 AAeE 3 7} =5 nadical 27 %0 ek 72k ol A
radical £~7A%°] 50%7F HE %9 ICxS Fatsth

Absblank'Astample
AbSank

Free radical scavenging effect(%)= x100

SAHRNE

Ad dats BE A4S 39 v 43S 4kS SPSS
24.0(Statistical Package for Social Sciences, SPSS Inc.,
Chicago, IL, USA) software package 213 Fol|A 7]&
SAE AAlste] HtEFHAP R YERA A, EAHEA
(ANOVA Test)= AAst] fre]4do] 9= 799 Duncan
o] 959 7% (Duncan’s multiple range test) .2 A 5.2
A o AE Ao tHp<0.05).

Table 1. Moisture content of Liriope platypliylla during storage

Storage days Moisture content (%)
0 (Control") 89.22+1.56%

3 84.28+4.55"

5 76.36+4.54°

8 74.70£2.51°

11 68.20+2.81°

14 64.26+0.94°

"Control: Liriope platyphylla.
IMeanstSD (n=3) within each column followed by the same letter are significantly
different (p<0.05).
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A7 e 4 & WEEe 7 1¥E
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A AT <A A 2T HEsl] A 138 E &
£ 7.00 °Brix, 54 3¥ A} = 8.00 °Brix, 54 5¢ 2t
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Table 2. Sugar and reducing sugar content of Liriope platypliylia
during storage

Storage days Sugar content (°Brix)  Reducing sugar content (%)
0 (Control") 7.00£0.00% 0.0620.00"

3 8.00£0.00° 0.37£0,00°

5 10.000.00° 0.59:0.00"

8 11.17£029° 0.92+0.00°

1 15.00£0.00° 2.0420.00°

14 16.000.00° 2.62+0,00°

Control Liriope platypliylla.
Means+SD (n=3) within each column followed by the same letter are significantly
different (p<0.05).

8A A& 428, 4 1Y }L 394 *é 1492} 36308
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Table 3. pH and acidity of Liriope playyphylla during storage

Storage days pH Acidity (%)
0 (Control") 4.50£0,00? 0.00420.005°
3 439£0,01° 0.005£0.005°
5 438+0.00° 0.009+0.009°
8 4.28+0.00° 0.015+0.015°
1 3.9440.01° 0.021£0.021°
14 3.63+0.00° 0.0320.032"

)Control Liriope platyplylla.
IMeansSD (n=3) within each column followed by the same letter are significantly
different (p<0.05).

*—."E E A L
222717k W2 &4 E wEZo] Alrol

= (O»J—,

lightness), a%k(Z A &=, redness), bk (B =, yellowness
AEBAAA S S48 Ao Table 49 2} &
WEEo] Lake /o] Xa gl wet Aap fHadhe 7§
< UehiEd, dxe WEEe] Lk 4423, 4 3¢3k
3792 2] 5U2H= 3647, 54 8YAF= 2899, &4 1Y}
= 1545, &4 1493 101482 RE A8 7He] 914 ¢
Ma HEFHTHp<0.05). adk-2 s7de] X d el et 4
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Hash, 4 SHEE 1] o] AQl Aol & YEth
(p<0.05). AEF-S 2T WEF 67.32, 54 3¥€2} 73.62,
A 5U3AF 74.85, &4 89U A} 81.78, 4 11¥Y A} 94.20,
=4 1493} 99. 10; frelzA o2 Z718F thp<0.05). ©]#
g Ade 54 SEF @A 54713t wet Laka bak
& fHaeta, aghke S7vehe A ARt ol Wi s
24 9] Bl E A ZAWREgQl nlo] <k Wk-gof o]& AWM=}
Z7kste] Alo] of T lol| WE Ao ® AYZFETH29).

Table 4. Hunter’s color values of Liriope platyphylla during
storage

Storage days L a b AE

0 (Control’) 44230272  0.82#038"  13.70+0.02°  67.3240.22°
3 37.92:0.10°  2.82:003°  13.58:0.15°  73.62+0.10°
5 3647008  501:006  13.03:0.04°  74.8520.07°
8 28991024 552:008'  10.75:009° 81782023
1 1545:008°  657+0.08°  544:004'  94.20:007
14 10141009 706:0.14"  276:001°  99.10:0.08"

"Control: Lirigpe platyphylla.
DMeansSD (n=3) within each column followed by the same letter are not significantly
different (p<0.05).
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Table 5. Browning Index of Liriope platyphylla during storage
Storage days

Browning Index

0 (Control")
3 14274022
5 17.55+0.18"
8 34.45£0,55°
11 65.07£0.17°
14 77.08£0.19°

Control Liriope platyphylla.
"MeanstSD (n=3) within each column followed by the same letter are significantly
different (p<0.05).

4% AHFAN 2R BHY 5 dn ¢
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Fig. 1. Total phenol contents of Liriope platyphylla during storage.

Control: Lirigpe platyphylla. Values represent the meantSD (n=3). Means with different
letters above a bar are significantly different at p<0.05.

Z2 g =A E4-2 phenolic hydroxyl(-OH)7| 7} &4} U]
27) ol de 2 A ek JIEES woly, Aksk-3kyd
g A 7| = 2hgstal A EA ] 53 A-g Foisly]
% ao] A DelA] e Ae S ek Fe
st 75 s 7HIT4). WiEEol dE Y ulERol
= AFEY, isoflavon¥} homoisoflavonoid AlE S°] A2
o] E9] fﬂ“ﬁr 2ol Hogtha B = ATH38).
= %ﬂ Jﬂ = a’\}ﬂiﬂ'ﬂ' fref gt daaA 7t
Z24 o] nE & lalﬂl‘: g—al:o
=2 54 é 35%‘4 ks o] EHZE‘TLL Wt H T}

DPPH radical &7
DPPH+= cysteine, glutathion?} 22 & 3 ofn|izito]
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1} tocopherol, ascorbic acid, Maillardd ZTAAGEZ 52
gakel 2o o5 shelEo] By Ara ahake) E4
HEE sk Ul 2Q0th4,40). T HE5T $4
& ww g Gursl 84 W71el7] 914 DPPH radical
2SS Z7%3sle] DPPHY) free radical S 50% A&l 3=
wjjo] A] E%E(Icso)" Fig. 29} 2t} iz WE%2] ICy
< 114.43 mg/mL, 54 14L 3} & WEF 9] IC5S 25.24
mg/mLE O SUth 5, 54 5 WiE52] DPPH radical
2750 dET ‘?L‘%%Oﬂ Hlgl] oF 458 =& Ao = YEt
stk o3t Aate A @l BAFEY 53| o],
%4 ZE9(4)NA "E &3 Kt} &/d &5 9] DPPH radical
7% ICx #k0] #hash, 2 A3} fARE 2395 Uet
WAtk gk, Az WEgolu Wed] e wEsroh
AAY 5 Al & 7oks v kst Dol Eshvke
B39t X5+ TH20).

o] e Axty WMEE F9 A steroid saponin,
homo-isoflavonoids, phytosterols 52| A ¥5©]| free radical
S Aoz Gistes w2 d 71dE et
(38.42,43). 3L, WEE S/ T WA gHnkge
5EHE A ]“4 Ay7gel 7t 71Q1E A
29). T EeslEsS Arksta e} folg dadAzt A=
bl og H339)H =200, 4 & WiEe F Zgd
ke Z71el5 S B2 (Fig. 1), DPPH radical £~7%5°] U
Zu WEERT wrha YET

l°1'

F

150.0
)
E 100.0
on
g
U 500
[

0 (Control)
Aging Time (days)

Fig. 2. DPPH radical scavenging activity of Liriope platyphylla
during storage.

Control: Lirigpe platyphylla. Values represent the meantSD (n=3). Means with different
letters above a bar are significantly different at p<0.05.

Hydroxyl radical &2Hs

2 WEE3) <24 5 Wl E-20] Hydroxyl radical 4~7]
5 1Co A3} 1 Fig 33} 2ok vl el 100 ¢

38.87 mg/mL, &4 1493} & WEZ] [Cy FES 11.65
mgmLE T W11, 4 & W-52] Hydroxyl radical 427

£33 268 A5E (2019)

wo] T Wl vlel oF 333 =2 Aoz YEyk
ot olgt Ades FuksG6)olA Svse] hydroxyl
radical &2A%°] AntsEt o £va 3 Bl §AgH
Aeke etk MiEss Sk alsksol Sxlete
, ole 3 ds el 54 AEsdA S/ 2okt
A %] 3}3A t}. Hydroxyl radical(:OH)& A A W] Aabz] &4t
o Fa3 &g e EiaFo|th44). Hydroxyl
radical- DNA®] a4t} ZAjtsto] Absha &35 frdsto]
Eo] gloakeke] A<lo] Hm, x|A 4ksle] THAIA =
2h-8-5 22 hydroxyl radical A~2A 8732 2| A 7}Aksle] <
A e GLaTY] 2AE B3 AdRkeS Adlste
Ao 2 Ky rh45).

45.0

I1C;5, (mg/mL)
(o8]
o
<

._.
Sl
=

o

0.0
0 (Control) 14
Aging Time (days)
Fig. 3. Hydroxyl radical scavenging activity of Liriope platyphyila
during storage.

Control: Lirigpe platyphylla. Values represent the meantSD (n=3). Means with different
letters above a bar are significantly different at p<0.05.

(o]
<

:} A 24
WA S47|7t] mE S EE
s sk FRdEE &
2} fold oz Hassith 784
S/4717to] el what 2014
AT} pHE 543717t0] Z2pd ol whet f-94
R, AHEE FolH o g Ftelth Mee
A4S Lt bt freld oz fhasidd
frold o g Srlskatt g A s s WiiE
TE FoH oz et £ de dHe =
W EEo] T WEFHET; ghol ‘3 =Sttt DPPH
53} hydroxyl radical 27452 25
WEEo] tET WEEET ICs %}EO] O wol,
o] gikshsol e, ole £ de ol =

ST AN

< 7THE "

o e
-
=,
R

O_u _QJ
oz

lm =)

)
S
=

e
¢

_\E

X
ox o
a J’“ fr

b2 o

N
~

o
ol &

, it N
rlo

oﬁ. on JIITI
we, K

U_?{_"_Of_l}l_l

o2
o
r

o,

of\
N
-
ol
—_

[u:]
o (]
M)
rlo

o O 4y [o o K ok o
ox U fu
— oy
RO
o, ol
A

s
=3
g ot Hx
o

=)
Mo
offl



Quality characteristics and antioxidant activities

é = o o,
90, Fushel T uehgons S FENE
A A A EEAZA FHA 288 F US Row 47
k.

ZAle 2

w A7 FEU S kA A 2ls)
2
H

References

1. Cho HJ, Hyun BK, Sonn YK, Park CW, Chun HC, Song
KC, Noh DC, Yun KH (2013) A study on soil suitability
criteria for Liriopis platyphylla. J Soil Sci Fert, 46,
542-548

2. Kim JH, Kim JE, Lee YK, Nam SH, Her YK, Jee SW,
Kim SG, Park DJ, Choi YW, Hwang DY (2010) The
extracts from Liriope platyphyila significantly stimulated
insulin secretion in the HIT-T15 pancreatic 3-cell line.
J Life Sci, 20, 1027-1033

3. Lee KS, Kim GH, Kim HH, Choi JW, Lee HC, Song
MR, Kim MR, Lee GH (2009) Physiochemical
characteristics of Liriope platyphylla tubers by drying
process. J Korean Soc Food Sci Nutr, 38, 1104-1110

4. Kim JH, Lim WJ, Kim MR (2017) Quality Characteristics
and antioxidant activities of aged black chestnut inner
shells. J Korean Soc Food Sci Nutr, 46, 343-349

5. Jang JS (2018) Antioxidant activities of Liriope
platyphylla L. extracts obtained from different solvents.
Korean J Food Nutr, 31, 543-548

6. Park JC (2002) Handling, Functional food and natural
product science. Hyoil Publishing Co., Seoul, Korea, p
52-53

7. Korean council of biomedical professors, health

functionality food textbook editing committee (2008)

foods and

Dongmyeongsa Publishing Co., Paju, Korea, p 408-409

Handling, Functional nutraceuticals.

8. Shin JS (2002) Saponin composition of Liriope
Pplatyphylla and Ophiopogon japonicus. Korean J Crop
Sci, 47, 236-239

9. Bae KM, Park SH, Jung KH, Kim MJ, Hong SH, Song
YO, Lee HS (2010) Effects of roasting conditions on
physicochemical properties and sensory properties of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

of aged black Liriope platyphylla 511

Liriopos tuber. J Korean Soc Food Sci Nutr, 39,
1503-1508

Heo J (2001) Handling, Donguibogam. Hanmi Publishing
Co., Seoul, Korea, p 1173

Kim SD, Ku YS, Lee 1Z, Kim MK, and Park IK (2000)
Major chemical components in fermented beverages of
Liriopis tuber. J East Asian Soc Dietary Life, 10, 281-287
Im JG, Kang MS, Park IK, Kim SD (2005) Dietary effect
of Liriopis tuber water extracts on the level of blood
glucose and serum cholesterol in streptozotocin-induced
diabetic rat. J East Asian Soc Dietary Life, 15, 20-28
Han Y, Jung HW, Lee DH, Kwon SY, Son KH, Park
YK (2013) Anti-inflammatory effects of prosapogenin
III from the dried roots of Liriope platyphylla in
LPS-stimulated RAW264.7 cells. J Asian Nat Prod Res,
15, 1038-1049

Bacek SI, Jo SJ, Bang MH, Lee 1J, Park CG, Kim MS,
Kim GS, Sung JD (1998) Anti-cancer activity of Liriope
platyphylla W. T. steroid saponin. J Appl Biol Chem,
41, 390-394

Jo YM, Hong YC (2014) Research institue for healthcare
policy korean medical association. Med Policy Forum,
12, 32-36

Jang AS (2015) Particulate matter and bronchial asthma.
Korean J Med, 88, 150-155

Jung HJ, Jung GJ, Jung SK, Lee HK (2005) Liripois
tuber contributes to the chemotaxis of eosinophils and
secretion of cytokines in A549 human epithelial cells.
J of Oriental Chr Dis, 10, 1-20

Jung HJ, Jung HJ, Jung SK, Lee HK (2002) The inhibitory
effects of Maekmundongcheongpye-euam and Liriopis
tuber on the IL-6, IL-16 and GM-CSF mRNA levels in
human epithelial cells. J Korean Orient Med, 23, 11-23
KFDA (2014) Food Code. Food and Drug
Administration, Food Code. Seoul, Korea, p 318
Yang MO (2013) Antioxidant and sensory properties of
hot water extract of Liriope tubers treated at various
preprocess. J East Asian Soc Diet Life, 23, 645-653
Park JH, Jin SY (2018) Antioxidant activity and quality
characteristic of Sulgidduk added Liriope platyphlia
powder. Korean J Food Cook Sci, 34, 49-56

Park SH, Ryu HK (2013) The quality characteristics of
noodles containing roasted Liriopis tuber. J Korean Soc
Food Sci Nutr, 42, 1096-1102

Park C, Park SH, Kim WB, Hwang JH, Lee H (2017)
Quality characteristics and reduced sugar conditions of
Yanggaeng prepared with steamed Liriopis tuber extract



512

24.

25.

26.

27.

28.

29.

30.

3L

32.

33

34.

o

using response surface methodology. J Korean Soc Food
Sci Nutr, 46, 229-236

Lee YJ, Kim YH, Lee KA (2018) Antioxidative and
antidiabetic effects and free amino acid analysis of drinks
with Gugija (Lycii fiuctus) and Maegmundong(Liriope
platyphylla) extract powders. Korean J Food Cook Sci,
34, 178-185

Song JH, Baek SY, Lee DH, Jung JH, Kim HK, Lee
JS (2011) Screening of fungal ANuruk and yeast for
brewing of Gugija-Liriope tuber traditional rice wine and
optimal fermentation condition. Kor J Mycol, 39, 78-84
Ming JH, Nam YG, Ju JI, Jung JH, Lee JS, Kim HK
(2012) Changes in yeast and bacterial flora during
fermentation and storage of Gugija-Liriope tuber
makgeolli using PCR-DGGE. Korean J Microbiol
Biotechnol, 40, 111-116

Kim MR (2017) Anti-oxidant aged chestnut inner shell
and anti-oxidant composition comprising the aged
chentnut Inner shell or its extract. KOREA Patent No.
1020170022929

AOAC (1990) Official Methods of Analysis. 15" ed,
Association of Official Analytical Chemists, Washington
DC, USA, p 777-784

Singleton VL, Rossi JA (1965) Colorimetry of total
phenolics with phosphomolybdic-phosphotungstic acid
reagents. Am J Enol Vitic, 16, 144-158

Choi DJ, Lee SJ, Kang MJ, Cho HS, Sung NJ, Shin
JH (2008) Physicochemical characteristics of black garlic
(Allium sativum L.). J Korean Soc Food Sci Nutr, 37,
465-471

Kim HIJ, Lee JY, You BR, Kim HR, Choi JE, Nam KY,
Moon BD, Kim MR (2011) Antioxidant activities of
ethanol extracts from black ginseng prepared by
steaming-drying cycles. J Korean Soc Food Sci Nutr,
40, 156-162

Lee MH, Kim KT, Lee KH (2012) Quality characteristics
of ginger (Zingiber officinale roscoe) as the ripening
periods. J Fd Hyg Safaty, 27, 479-486

Kim YR, Ha JH, Kim SR, Park YC, Kim KC, Kim WI,
Ryu SH, Kim HY (2016) Investigation of microbial
contamination in Liriope platyphylla at post harvest
environments. J Food Hyg Saf, 31, 99-106

Oh HL, Kim CR, Kim NY, Jeon HL, Doh ES, Kim MR
(2013) Characteristics and antioxidant activities of
Rehmanniae radix powder. J Korean Soc Food Sci Nutr,
42, 62-67

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

T2 ZAA-FEE A A26H A5E (2019)

Lee TJ, Hwang DY, Lee CY, Son HJ (2009) Changes
in organic acid in the production and distribution of
makgeolli. Kor J Microbiol, 45, 391-396

You BR, Kim HR, Kim MJ, Kim MR (2011) Comparison
of the quality characteristics and antioxidant activities
of the commercial black garlic and lab-prepared
fermented and aged black garlic. J Korean Soc Food Sci
Nutr, 40, 366-371

Kang KM, Lee SH (2013) Effects of extraction methods
on the antioxidative activity of Artemisia sp.. ] Korean
Soc Food Sci Nutr, 42, 1249-1254

Kim SD, Ku YS, Lee IZ, Park IK, Youn KS (2001)
Optimization for hot water extraction condition of Liriope
spicata tuber using response surface methodology.
Korean J Postharvest Sci Technol, 8, 157-163

Kwak CS, Kim SA, Lee MS (2005) The correlation of
antioxidative effects of 5 korean common edible
seaweeds and total polyphenol content. J Korean Soc
Food Sci Nutr, 34, 1143-1150

Choi 1Y, Song YJ, Lee WH (2010) DPPH radical
scavenging effect and antimicrobial activities of some
herbal extracts. Kor J Hort Sci Technol, 28, 871-876
Kim HJ, Lee JY, You BR, Doh ES, Kim MR (2011)
Antioxidant activities of Rehmannia glutinosa by
traditional methods. Korean J Medicinal Crop Sci, 19,
341-346

Kang MJ, Kim DW, Kang JR, Shin JH (2018) Effect
of roasting time on physicochemical characteristics and
antioxidant activity of hot water extracts of dried Liriope
platyphyila. Korean J Food Preserv, 25, 246-254

Oh SH, Chung JH, Kim YH, Cho JH (2006) Study on
antioxidative effects of polyphenols extracted from
chestnut inner shell. Spring meeting of Korean Society
of Medicinal Crop Science, Cheonan, Korea, p 536-537
Kim JW, Minamikawa TK (1997) Hydroxy radical
scavenging effects of spices and scavengers from brown
mustard (Brassica nigra). Biosci Biotechnol Biochem,
61, 118-123

Manian R, Anusuya N, Siddhuraju P, Manian S (2008)
The antioxidant activity and free radical scavenging
potential of two different solvent extracts of Camellia
sinensis (L.) O. Kuntz, Ficus bengalensis L. and Ficus
racemosa L.. Food Chem, 107, 1000-1007



	숙성 흑 맥문동의 품질특성 및 항산화능
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	요약
	References


