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Enhanced effect extraction of Antioxidant substance
Homoorientin from Pseudosasa japonica and Phyllostachys
bambusoides leaves using Ultrasonic wave system
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Abstract In this work, antioxidant substance homoorientin from Pseudosasa japonica and Phyllostachys bambusoides
leaves wereextracted using ultrasonic system, and analyzed by reversed-phase high performance liquid
chromatography (RP-HPLC) on-line ABTS (2,2 -azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) antioxidant
screening method. Also, the various experimental variables were the frequency and time of ultrasonic system.
From the results, homoorientin was high extracted at the experimental condition of low frequency 35 kHz and
time 60 min. And the content of homoorientin in Phyllostachys bambusoides was remarkably higher than that

in the Pseudosasa japonica extract.
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Fig. 1. Chemical structures of flavone C-glycosides homoorientin.
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Fig. 3. Experimental device for solid-liquid extraction with ultrasonic
wave.
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Fig. 4. Schematic of on-line screening ABTS HPLC system.
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Table 1. Effect of difference time and frequency on the antioxidant activity with two kinds of bamboo

(Extraction temperature 25 T + 1, 300 w + 2)

Ultrasound / time (min)  Compounds R, Peake area Peake area in Peake area  Peak area in 734 nm (%)
(positive) 330 nm (%) (negativity) (Bioactivity)
35 15 16.82 154.272 12.75 714.7 1.02
KHz 30 16.76 196.103 12.34 778.3 1.39
60 16.76 225.116 10.57 1008.7 1.06
72 15 Pseudosasa 16.67 126.211 11.57 589.9 1.06
KHz 30 Japonica / 16.68 181.887 11.06 801.9 1.36
60 homoorientin 16.58 210.831 10.52 889.5 1.14
170 15 16.67 149.346 12.19 608.6 1.02
KHz 30 16.71 156.842 11.48 711.2 1.09
60 16.73 188.012 10.79 830.1 1.09
35 15 16.71 1040.83 23.36 5170.16 1.31
KHz 30 16.76 1422.52 23.52 6377.42 1.39
60 16.74 1574.71 23.67 6924.34 1.23
7 15 Phyllostachys 16.86 883.96 24.39 3926.68 1.35
KHz 30 bambusoides |  16.78 1115.07 23.86 4698.38 1.14
60 homoorientin 16.81 1318.02 23.52 6149.75 1.22
170 15 16.87 709.59 24.71 3306.63 1.35
KHz 30 16.92 853.17 24.69 4086.56 1.41
60 16.93 1255.60 23.21 5977.63 1.32
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35 kHzollA 60 min : 225.116 > 30 min : 196.103 > 15 min
15427202 72 kHzolA] 60 min : 210.831 > 30 min :
181.887 > 15 min 126.2112.% 170 kHz%)A 60 min :
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& F8&0] AR} A7k F7lol whet oF 3-5%% £}
e B2 & S Uitk
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Ao} TG (frequency) oA 2H2e] AJZE 15, 30, 60 min
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AIZF (min)oll et HAHE (V)2 35 kHzolA 60 min :
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oA 60 min : 1318.02 > 30 min : 1115.07 > 15 min :
883.962.2 170 kHzol 4 60 min : 1255.60 > 30 min :
853.17 > 15 min : 709.592 2 X9} A7EE71ol wal
FZ 880 &F3-6%4 TV FES AL F F A B
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Fig. 5. Chromatogram antioxidant activity of flavone C-glycosides

homoorientin from Pseudosasa japonica leaves using on-line
screening ABTS HPLC system.
(mobile phase A : water/trifluoroacetic acid (99.9/0.1, vol. %),
B : acetonitrile (100, vol. %), gradient elution B : 10-40,
run time : 45 min, flow rate : 1 m¢/min, ABTS flow rate :
0.5 mé/min, injection volume : 20 pi)
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Fig. 6. Chromatogram antioxidant activity of flavone C-glycosides

homoorientin from Phyllostachys bambusoides leaves using
on-line screening ABTS HPLC system.
(mobile phase A : water/trifluoroacetic acid (99.9/0.1, vol.
%), B : acetonitrile (100, vol. %), gradient elution B : 10-40,
run time : 45 min, flow rate : 1 mé/min, ABTS flow rate :
0.5 mé/min, injection volume : 20 pl)

2 o

T (o]thel i) O ZHE) HPLC on-line ABTS
screening 7 H-S- A}-8-31<] flavone C-glycosides] homoorientin
o] sRibstedS wEA B3t o, ool S o
Z5E homoorientin®] FZ8 ThFe 223 oy x|}
AlZre] FEPEE A83lth A g FE24) 23
oltfe} Yol ¢10. ZHE] homoorientinS 433131 2 2]



-
©
S

a I

rlr

228 AYHoE RASET: Ay ase] s g

OIEH 2.t} homoorientin® o] 7v) AL =9to

B, A& F2L 35 kHz, 60 mino|A] (positive) ) ZHZ]
1574.71, 23.67%S} (negativity) TZLW3 6924.34, 1.23%

2 9 delXe =

A0 20093 29 17Y, AAE -

"o 7P %5 Stk

2009 49 239

REFERENCES

1.

Zhang, Y., J. Jiao, C. Liu, X. Wuand, and Y. Zhang
(2008), Isolation and purification of four flavone
C-glycosides from antioxidant of bamboo leaves by
macroporous resin column chromatography and
preparative high performance liquid chromatography,
Food chemistry 107, 1326-1336.

. Lu, B., X. Wu, X. Tie, Y. Zhang, and Y. Zhang

(2005), Toxicology and safety of anti-oxidant of
bamboo leaves. Part 1: acute and subchronic toxicity
studies on anti-oxidant of bamboo leaves, Food and
Chemical Toxicology 43, 783-792.

. Choi, S. D. and K. J. Lee (2008), Enhanced extraction

and antioxidant activity analysis of flavone C-glycosides
from black bamboo using ultrasonic wave, Korean
J. Biotechnol. Bioeng. 23, 297-302.

. Ju, I. O, G. T. Jung, J. Ryu, J. S. Choi, and Y. G.

Choi (2005), Chemical components and physiological
activities of bamboo extracts prepared with different
methods, Korean J. Food Sci. Technol. 37, 542-548.

. Chung, H. J. and B. G. Ko (2005), Antibacterial

activities of bamboo sapagainst salmonella typhimurium
and inhibitoryeffects in a model food system, Korean
J. Food Culture. 20, 709-714.

. Wua, J. H,, S. Y. Wu, T. Y. Hsieh, and S. T. Chang

(2002), Effects of copper-phosphorous salt treatments
on green colour protection and fastness of bamboo
(Dendrocalamus latiflorus), Polymer Degradation and
Stability 78, 379-384.

. Chung, D. K and R. N. Yu (1995), Antimicrobial

activity of bamboo leaves extract on microorganisms
related to Kimchi fermentation, Korean J. Food Sci.
Technol. 27, 1035-1038.

. Hu, C, Y. Zhang, and D. D. J. Kitts (2000), Evaluation

of antioxidant and prooxidant activities of bamboo
phyllostachys nigra var. henonis leaf extract in vitro,
Agric. Food Chem. 48, 3170-3176.

. Kim, M. J,, M. W. Byun, and M. S. Jang (1996),

Physiological and antibacterial activity of bamboo
(Sasa coreana Nakai) leaves, J. Korean Soc. Food
Sci. Nutr. 25, 135-142.

—

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

0.

Baek, J. W, S. H, Chung, and G. S. Moon (2002),
Antimicrobial activities of ethanol extracts from
koreanbamboo culms and leaves, Korean J. Food
Sci. Technol, 34, 1073-1078.

Cushnie, T. T. P. and A. J. Lamb (2005), Antimicrobial
activity of flavonoids, International Journal of
Antimicrobial Agents 26, 343-356.

Knorr, D., M. Zenker, V. Heinz, and D. U. Lee
(2004), Applications and potential of ultrasonics in
food processing, Trends in Food Science & Technology
15, 261-266.

Lee, K. J. and K. H. Row (2006), Enhanced extraction
of isoflavones from Korean soybean by ultrasonic
wave, Korean J. Chem. Eng. 23, 779-783.

Rezié, 1., A. J. M. Horvat, S. Babi¢, and M.
Kastelan-Macan (2005), Determination of pesticides in
honey by ultrasonic solvent extraction and thin-layer
chromatography, Ultrasonics Sonochemistry 12, 477-481.
Jerkovi¢, 1., J. Masteli¢, Z. Marijanovié, Z. Klein,
and M. Jeli¢ (2007), Comparison of hydrodistillation
and ultrasonic solvent extraction for the isolation of
volatile compounds from two unifloral honeys of
robinia pseudoacacia L. and castanca sativa L.,
Ultrasonics Sonochemistry 14, 750-756.

Vilkhu, K., R. Mawson, L. Simons, and D. Bates
(2008), Applications and opportunities for ultrasound
assisted extraction in the food industry A Review,
Innovative Food Science & Emerging Technologies
9, 161-169.

Lee, K. J. and B. H. Um (2008), Extraction of useful
component from natural plants using ultrasound system,
Korean J. Biotechnol. Bioeng. 23, 101-108.
Nuengchamnong, N., C. F. de Jong, B. Bruyneel,
W. M. A. Niessen, H. Irth, and K. Ingkaninan (2005),
HPLC coupled on-line to ESI-MS and a DPPH-based
assay for the rapid identification of anti-oxidants in
butea superba, Phytochem. Anal. 16, 422-428.
Ogawa, A., H. Arai, H. Tanizawa, T. Miyahara,
and T. Toyoka (1999), On-line screening method
for antioxidants by liquid chromatography with
chemiluminescence detection, Arnalytica Chimica
Acta, 383, 221-230.

Lim, J. A,, Y. S. Na, and S. H. Baek (2004),
Antioxidative activity and nitrite scavenging ability
of ethanol extract from phyllostachys bambusoides,
Korean J. Food Sci. Technol. 36, 306-310.

Lee, K. J. (2008), Antioxidant activity analysis of
catechin compounds in korean green tea using HPLC
on-line ABTS antioxidant screening system, Korean
J. Biotechnol. Bioeng. 23, 96-100.

Lee, K. J. and B. H. Um (2008), Extraction of useful
component from natural plants using ultrasound system,
Korean J. Biotechnol. Bioeng. 23, 101-108.



