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ABSTRACT - The purpose of this study was to establish optimized extraction conditions for Lilium bulb and
Lespedeza cuneata G. Don and to investigate the storage stability of beverages containing extracts. The hot-water
extract and the 60% ethanol extract had the highest DPPH radical scavenging activities as well as the highest total
polyphenol content. The total polyphenol content, total flavonoid content and DPPH radical scavenging activity were
the highest when the Lilium bulb extract was mixed with the Lespedeza cuneata G. Don extract at the ratio of 1:4.
Storage stability of beverages was determined during storage at 10, 25, and 35°C for 6 months. The pH was decreased
from 4.15 to 4.01-4.05, while the acidity was increased from 0.60% to 0.70-0.75% after storage for 6 months. The
soluble solid contents were not changed during storage of 6 months. The DPPH radical scavenging activity was
decreased after 4-6 months. The Hunter b (yellowness) values decreased at 35°C after storage for 6 months while the light-
ness (L) and redness (a) were not changed during storage for 6 months. The total saponin content was not remarkably
changed during 2 months of storage, while it decreased after 4-6 months of storage. The flavonoid content was decreased
47% and 55% from an intial 21.7 mg/100 mL to 10.3 mg/100 mL and 12.0 mg/100 mL after 1 month of storage and then
remained stable until 6 months. General bacteria and coliform group were not detected during storage for 6 months.

Key words : Lilium bulb, Lespedeza cuneata G. Don, Extraction, Storage, Quality characteristics
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Table 1. Phytochemical and antioxidant activity of Lilium bulb and Lespedeza cuneata extracts

Solvent Polyphenol Flavonoid DPPH NO

(mg/g)” (mg/g) (%) (%)
Ascorbic acid - - 86.65+0.22 95.76+0.00
Water 2.107°+£0.01 0.32%+0.04 61.66°+0.06 92.20°+0.01
20% Ethanol 1.91%+0.07 0.26%+0.03 41.06°+0.16 90.69%+£0.01

Lilium bulb

40% Ethanol 2.30%+0.01 0.34*+0.04 45.49°+0.01 92.24°+0.01
60% Ethanol 2.57+0.02 0.39°£0.06 54.96+0.11 91.43°+0.02
80% Ethanol 1.53%+0.00 0.25°+0.05 49.42°+0.05 89.31°+0.01
Ascorbic acid - - 86.98"+0.05 95.76+0.00
Water 8.37°+0.01 5.6°£0.60 68.30°+0.14 91.19°+0.01
Lespedeza 20% Ethanol 8.05"£0.01 6.8%£0.79 75.60%£0.06 88.71%40.01
cuneata 40% Ethanol 10.31£0.01 7.9%4£0.41 79.50°+0.06 87.71+0.01
60% Ethanol 11.30°+0.01 8.6%+0.47 80.43°+0.05 84.28%+0.01
80% Ethanol 6.75"+0.00 6.2°+0.36 78.39°+0.04 74.68°+0.01

Each value represents mean+SD.
DMilligram/gram of dry plant material.

?Values with different superscripts in the same column are significantly different from each other at P<0.05.

Table 2. Phytochemical and antioxidant activity in the mixture of Lilium bulb and Lespedeza cuneata extracts

Ratio Polyphenol Flavonoid DPPH NO

(mg/g)" (mg/g) (%) (%)
Ascorbic acid - - 85.47%9+0.05 94.129+0.04

. 2)d. d, C. b.
Lilium bulb - 1:4 117.0%+0.21 21.549+0.03 73.83%0.11 90.51"+0.01
Lespedeza 2:3 89.15+0.02 18.30°+0.18 73.53%+0.11 93.24%+0.02
cuneata 3:2 73.17°+0.25 13.19*+0.00 71.61°+0.02 91.39%0.01
4:1 49.45+0.07 6.53%0.00 56.32°+0.55 90.20°+0.06

Each value represents mean+SD.
DMilligram/gram of extract powder.

?Values with different superscripts in the same column are significantly different from each other at P<0.05.
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Table 3. Experimental data on physicochemical properties during storage of Lilium bulb and Lespedeza cuneata beverage at different

temperatures
Temp. Month pH Acidity(%) *Brix Soluble DPPH(%)
solid(%)

0 4.15"°"+0.03 0.60°+0.03 26.2°40.0 26.6°+2.8 45.46°+1.83
1 4.19:+£0.01 0.59°+0.03 26.1°+0.1 31.4%+2.6 35.20%+4.49

Lo°C 2 4.15+0.01 0.74°£0.01 27.9%+0.1 33.1%+4.4 39.76*+5.01
4 4.09°+0.01 0.68"£0.02 26.0%0.1 31.5"+0.6 34.44"+5.18

6 4.05*+0.01 0.74£0.03 26.3°40.0 26.6°£0.2 28.20%+8.50

1 4.13%+0.03 0.70°+0.00 26.1°+0.0 31.6"+4.9 44.39°+5.28

o 2 4.12940.02 0.73%£0.02 26.3°+0.1 26.7°+1.7 44.39°+535
4 4.13%0.00 0.70°+0.00 26.1°+0.0 30.3+0.1 31.86%+4.23
6 4.01%£0.00 0.70%+0.04 26.2°40.1 26.5+0.0 36.30%+3.77
1 4.13%0.00 0.65™+0.01 26.0°+0.0 30.5"+4.9 36.17%+8.60
3500 2 4.15%0.01 0.65%+0.01 26.3°40.0 30.6™+1.1 35.49%+4 55
4 4.09°+0.01 0.63*+0.00 25.9%0.1 30.7"+0.6 40.16™+3.69

6 4.02°40.02 0.75%0.04 26.2°40.1 26.9°+0.1 31.99%+3.79

Each value represents mean+SD.
DValues with different superscripts in the same column are significantly different from each other at P<0.05.

Table 4. Experimental data on Hunter color value and brown color intensity during storage of Lil/ium bulb and Lespedeza cuneata bever-
age during storage at different temperatures

Hunter’s color

Brown

Temp. Months color intensity
L a b (0.D. at 420 nm)
0 27.84V%4+0.19 6.84>+0.12 9.21%+0.09 3.61"+0.00
1 28.29"4°+(0.38 6.61°+0.10 9.51°+0.14 3.61+0.00
L0°C 2 28.43°%+£0.40 6.93%+0.20 9.10*+0.21 2.76"£0.00
4 30.4'+0.66 6.65"+0.05 10.30+0.26 2.42°40.00
6 30.03+0.36 6.31°+0.29 8.56°+1.08 2.40°+0.00
1 27.86™+0.50 7.05°+0.15 9.37"+0.02 3.60'£0.00
550C 2 28.75%+0.17 6.79%+0.19 8.98+0.12 2.78%+0.01
4 29.85+0.68 6.91°+0.19 8.90"+0.43 2.48°+0.00
6 27.52°+0.32 7.10°+0.06 9.50°+0.03 2.38%0.02
1 28.78°+0.45 6.71°+0.14 9.38™+0.25 3.61'+0.01
. 2 28.76%+0.09 6.64°+0.06 8.95%+0.08 2.76'+0.00
3¢ 4 26.15*+0.38 7.78°£0.08 8.60°+0.11 2.38%+0.00
6 27.94%4+0.63 6.83%+0.18 6.77°£0.95 2.45%0.00
Each value represents mean+SD.
YValues with different superscripts in the same column are significantly different from each other at P<0.05.
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AP A ol mepA, HEh, Al Wk shHA 2718 B4 FoFQl AfolE HolA] kot
= 3ay gom, By o, sy BE EGdE 5 Sud uet 419 F9 49 Fole ta gl
FEo] b FHrEo] Atk & AFellA WgkH|se] = DPPH #ttZ 475> DPPH w4 FxolA vz A
= O =8 AFY A7) e DPPH o & AE AlFdte NEAE F428 Asste ditsted 7F



80 Seung Tae Kim et al.

o] W Ao A7 § DPPH &71% #H4she ©f
fre A=A Aa BoR HolAw Jadl A9
&

FAEe AEF T3 24E 23 o AFY
F4 A E = F AUk olE Sstd ARERA wE
25 A AEL 1, 2, 4, 1Y ARsEM AEE =
A A= Table 404 B uiel 2ot e/ &< A
Asl= Foto tﬂE(Lﬂ-)g]. A (a%):)‘“ = B:]p:}_ F sl
o} AT (bEE) 10°C9F 25°CAM = 671E B¢t A sl
Fetell & W3yt 1ot 35°CAlA el AT ol
oF7F ZHAsHA

A== 10, 25, 35°CAA AAske &< 1Y $ol
= & ¥sPt iley Y $HEE o gade A
&S Uit 255 9A AR Atk )bl A
o] wiglol= & zpol7t fllom, AA717ke] dojle|
et 2T o7 Ao e7fE o) AR
AE Aoz AU

ZAEH F ESEo|E O Ht

Mimaki 592 g 8 vledole dERols, &

HZol=, Alxd, EetR o=, s 5o 5
33 v} Tk Table 594 HiE upe} zho] wy
8 99-% 100 mLel 78 %
AP SRS 461 mgelRN e, 10, 25, 35°CAlA] A% 2

4

Table 5. Total saponin and flavonoid content of Lilium bulb and
Lespedeza cuneata beverage during storage at different tempera-
tures (mg/100 mL)

Temp. Months Total saponin Total flavonoid
0 461+6.7 21.7+0.00
1 407°£5.8 12.0"+£0.00
2 478%+6.6 9.4+0.00
10°C
4 397%:6.3 6.9%£0.00
6 299%+10.8 10.8°+0.00
1 444°+6.2 10.5%+0.00
2 48985 4 9.5%£0.00
25°C
4 404°+6.5 7.2%£0.00
6 339°+3.5 11.5%£0.00
1 480%+6.6 10.34£0.00
2 499"+5.6 11.2%+0.00
35°C
4 369°+6.3 8.1"+0.00
6 375°46.5 10.39%+0.00

Each value represents mean+SD.
YValues with different superscripts in the same column are sig-
nificantly different from each other at P<0.05.

Table 6. Microbial counts of Lilium bulb and Lespedeza cuneata
beverage during storage at different temperatures

Months
Temp. Microbes 0 1 2 4 6

Total

N viable ND" ND ND ND ND
10°C counts

coilforms ND ND ND ND ND
Total

. viable ND ND ND ND ND
25°C counts

Coliforms ND ND ND ND ND
Total

) viable ND ND ND ND ND
35°C counts

Coliforms ND ND ND ND ND

UND means “not detected”.
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