mEhEEE 2000 : 38~42(2007)
Korean J, Plant Res.

xlg

A2t HABNK|Of| =X EERE2| X2t AHS0|HAIe] MAr 3
Catechin® eZHo|| 0|X|= Hek

idg%*, 7|o=|n|1 SO A2

B BT 0BF 1WA B Y71 EA A @l
A A ke E AT S AR RARISA A 6% o)L
R T LR EIEEY GERS

Effects of Green Tea Residue Treatment in Eco-Friendly
Medium on Growth and Catechin Content of Pleurotus eryngii

Sang-Uk Chon*, Young-Min Kim' and Dae-Ryung Yun®
Call us Co. Ltd., TBI Center, Gwangju Institute of Science and Technology, Gwangju 500-712, Korea
'Donguinara Co. Ltd., Biotechnology Industrialization Center, Dongshin University, Noan-Myun, Naju-Si,
Jeonnam 520-811, Korea
*Hampyung Mushroom Research Institute, Geumgye-Ri, Haebo-Myun, Hampyung-Gun, Jeonnam 525-871, Korea

Abstract - The present study was conducted to investigate the translocation of polyphenols, especially catechin
derivatives, from mushroom medium mixed with green tea residues into fruiting body of Pleurotus eryngii. Pleurotus
eryngii was grown on the media incorporated by mixing or surface-treated with dry materials including leaf petioles and
young stems or leaves of green tea. The dry materials treated in medium did not affect plant height and fresh weight of
Pleurotus eryngii body. From the samples of Pleurotus eryngii, the eight main catechin derivatives (-)-gallocatechin
(GC), (+)-catechin (C), (-)-epicatechin (EC), (-)-epigallocatechin (EGC), (-)-epigallocatechin gallate (EGCG), (-)-
gallocatechin gallate (GCG), (-)-epicatechin gallate (ECG), and (-)-catechin gallate (EGCG), and caffeine were analyzed
quantitatively by HPLC. The results showed that EGC in Pleurotus eryngii was 45% more detected, when incorporated
with the dry materials, than untreated control. Especially, content of EGCG was increased in surface-treated Pleurotus
eryngii up to 3.2 ppm, while it was not detected or reduced in control and other treatments. Caffeine content was greatly
increased regardless of treatment method, compared with control (0.1ppm), showing 44 fold-amount in Pleurotus eryngii
at early growth stage when incorporated with the dry materials into medium. The results indicates that functional
catechin derivatives of green tea would be partly translocated into Pleurotus eryngii throught incorporation and surface
treatment with residues of green tea plants.
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Table 1. Treatment method used for the study
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Code Treatment
Control No treatment
Incorp./St.1 Incorporated with petioles and stems of green tea in medium, and harvested at growth stage 1
Incorp./St. 1T Incorporated with petioles and stems of green tea in medium, and harvested at growth stage II
Surface/St. I Surface-treated with green tea leaves on medium, and harvested at growth stage I
Greentea leaf Ground green tea leaves
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Table 2. Effect of treatment with petioles and stems of green tea on plant height, stem diameter, and fresh weight of Pleurotus eryngii

Code Control Incorp./ St. I* Incorp/ St. 1 Surface/ St. 1
Plant height (cm) 117408 118+07 116+10 118408
Stem diameter (cm) 84+04 85405 82104 83+04
Fresh weight (g plant?) 843164 852482 829+65 846+6.7

Table 3. Effect of treatments with dry materials including petioles and stems or leaves of green tea in medium on contents of catechin

derivatives in Pleurotus eryngii

Code Control Incorp/ St. I¥ Incorp./ St. I Surface/ St. 1 Green tea leaf
unit : ppm
GC** 206 233 175 147 31
C 6.2 6.1 22 53 00
EC 00 00 00 1.5 51
EGC 150 113 218 6.4 348
EGCG 00 00 00 32 21.1
GCG 00 00 1.7 00 0.7
ECG 29 29 03 13 43
CG 2.7 09 05 09 0.6
Total 474 488 464 412 835
* Refer to Table 1.

** GC : (-)-gallocatechin, C : (+)-catechin, EC : (-)-epicatechin, EGC : (-)-epigallocatechin, EGCG : (-)-epigallocatechin gallate, GCG : (-)-gallocatechin gallate,

ECG : (-)-epicatechin gallate, and CG : (-)-catechin gallate.
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Fig. 1. Effect of treatments with dry materials including petioles and
stems or leaves of green tea in medium on contents of caffeine content in
Pleurotus eryngii.

BiIpA o2 =3t0) QAR o] £7]8 o] 83 HAAE
= AlisolHAL Aul-g- v of) ket Al AfjfolwAle) 24w
AT FFE FA G Ao Yehygrh 53) Fats) et
4 A8 59 7Iet 715AKim, 1996; Nakabayashi et

10 o

-41 -

al, 1994) 2rgo] Tzl ZoR duxl U8 EGC 9=
45% B F7Vstd o HA oA EAEEUE ECGCT7} =
29l EHAEE 8 ¢ 3.2ppmo| AEF At ¥ caffeine
o] 79 =29l XAloll A 13.8ppm HTH= O Fhaks 1 g%
T iR 25k A 2o siR A A w2 £EOE gk
7vEQieh, webA 52k ZA|7E obd FHE) ol £7)7F 235
Sl JHARRARE 9] ARG A 7)5/do] Aol Alel Aol
7F =l 7154 HAAY ABARS Ve & Ao hdE
o}, A B ATAIE SAR o BEEg Ut

=

B o

= = é = T o=
SRR 978 Fo) TAH 2UE Polof F R0 AR
ok
At AL
B e FHE 2006 AYsUdSULEHAY Ades 4
el AT Ae] Qitolm, ojo] AL =Yyt
g 23

Cho,SH., SD. Lee,J.S. Ryu, N.G. Kim and D.S. Lee. 2001. Changes
in quality of king oyster mushroom (Pleurotus eryngii) during
modified atmosphere storage. Korean J. Postharvest Sci. Tech. 8:
367-373.

Guillen, F., C. Munoz, V. Gomez-Toribio, A.T. Martinez and M.J.
Martinez. 2000. Oxygen activation during oxidation of
methoxyhydroquinones by laccase from Pleurotus eryngii. Applied
Environ. Microbiology 8: 367-373.

Hong, KJ., B.Y. Kim and HK. Kim. 2004. Analysis of nutritional
components in Plewrotus ferulea. Korean J. Mycol. 25: 311-319.

Huh, SW., SM. Bae, CH. Han, JH. Choi, CK. Kim, EK. Pak,D.Y.
Ro and JM. Lee. Namgoong SE., Ahn W.S. 2004. Anti-tumor
effects of epigallocatechin-3-gallate extracted from green tea on
ovarian cancer cell lines. Korean J. Obstet. Gynecol. 47: 634-649.

Hui, YF., ES. Den and TH. Chi. 2002. Antioxidant and free radical
scavenging activities of edible mushrooms. J. Food Lipids 9: 35-46.

Hwang, Y J., HK. Nam, MJ. Chang, G.W. Noh and SH. Kim. 2003.
Effect of Lentinus edodes and Pleurotus eryngii extracts on
proliferation and apoptosis in human colon cance cell lines. J. Korean
Soc. Food Sci. Nutr. 32: 217-222.

Tkegaya, K., H. Takayanagi and T. 1990. Anan. Quantitative analysis of
tea constituents. Bull. Natl. Res. Tea 71: 43-74.

Jo, WS, Y.H. Rew, S.H. Kim, J.T. Yun and B.S. Choi. 1999.
Occurrence of bluish green mold of Plewrotus eryngii by Penicillium



Eg i Korean J. Plant Res. 20(1) : 38~42(2007)

corylophilum. Korean J. Mycol. 27: 412-414.

Joe, Y S., YS.Kim, SK. Kim, O.C. Kwon, S.J. Chung and Y M. Lee.
1997. Antibacterial and bacterial activity of green tea extracts. J.
Korean Tea Soc. 3: 89-103.

Kang, K.S. and Y.S. Lee. 1999. Effect of green tea after exposure of
adult male rat to 2,3,7 8-tetrachlorodibenzo-p-dioxin in the
reproductive accessory organs and sperm motility and number. Proc.
5th Internat. Sympo. Green Tea pp. 57-63.

Kang, M.S., TS. Kang, AS. Kang, HR. Shon and JM. Sung. 2000.
Studies on mycelial growth and artificial cultivation of Pleurotus
eryngii (I). Morphological characteristics of fruit body and cultural
conditions. Korean J. Mycol. 28: 73-80.

Kang, T'S.,H.S. Jeong, M.Y. Lee, HJ. Park, T'S. Jho, S.T. Ji and MK.
Shin. 2003. Mycelial growth using the natural product and
angiotension converting enyme inhibition activity of Pleurotus
eryngii. Korean J. Mycol. 31: 439-445.

Kang, TS.,M.S.Kang,JM. Sung, AS.Kang, HR. Shonand S.Y. Lee.
2001. Effect of Pleurotus eryngii on the blood glucose and
cholesterol in diabetic rats. Korean J. Mycol. 29: 86-90.

Kei, N., Sugar K., Imai K. 1995. Preventive effects of drinking green tea
on cardiovascular disease and cancer. Proc. 3th Internat. Sympo.
Green Tea pp. 13-20.

Kim, HK., J.C. Cheong, HY. Chang, GP. Kim, D.Y. Cha and BJ.
Moon, 1997. The artificial cultivation of Pleurotus eryngii (I).
Morphological characteristics of fruit body and cultural conditions.
Korean J. Mycol. 25: 311-319.

Kim, J T.1996. Science and culture of tea. Borimsa Publishing Co.,
Seoul Korea.

Kim, H.Y. and SM. Jung. 2005. Inhibitory effect of partial pathogen
growth in virtue of green tea extracts in cold storage conditions of
products for cook-chill system. Korean J. Soc. Food Cookery Sci. 21:

-42 -

47-52.

Kimie, S. 1999. Green tea : Its biologically suppressing effects during
the heptacarcinogenesis induced by pentachlorophenol, A possible
implication for interaction of green tea components with endocrine
disruptors. Proc. Sth Internat. Sympo. Green Tea pp. 41-54.

Matsuzaki, TL. and Y. Hara. 1985. Antioxidative activity of the leaf
catechins. J. Agric. Chem. Soc. Japan 59: 129-134.

Nakabayashi, T.,K. Ina, and K. Sakata. 1994. Chemistry and function of
green, black and oolong tea. Kogagu press, Japan.

Nobuyuki, L., I. Masao, H. Toru, T. Satoru and H. Yukihiho. 1993.
Chemoprevention of chemical carcinogenesis by green tea
components. Proc. 2th International Sympo. Green Tea pp. 8-12.

Okuda, T., T. Yoshida and M. Ashida. 1981. Tannins of medicinal
plants and drugs. Hetero-cycles 16: 1618.

Rhee, S.J. 1999. Preventive effects of green tea catechins on cardic
disease in diabetic rats. Proc. 5th Internat. Sympo. Green Tea pp. 3-
22.

Senji, S. 1990. The mhibitory effect of green tea. Polyphenol on the
synthesis of glucan and adherence of Streptococcus mutants. Agri. &
Biol. Chem. 54: 23-27

Simonetti, G., N. Simonetti and A. Villa. 2004. ncreased microbicidal
activity of green tea (Camellia sinensis) in combination with
butylated hydroxyanisole. J. Chemother 16: 122-127.

TAE, 0]F¢. 2005, Aol A LA Aol & Foidt 21+ 9
A A Aol vl X G T A E G SR ) 34: 626-631.

N84, A, A5, A7, 2005 SHEE Auet Fu=
o] A& 54 FotA ob A AR B} 3] %] 15:752-758.

AHT, 5, 0715, PBE 2005 ApolH A 222 A
2@ T FA B G FushE] A 34: 439445,

(44 2006.8.24; Y 2006.12.1)



