SR/ RS W B S £5 % | B BERTEATABEARSSIEARSELREY
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Sep. 25, 2024, 40(9): 3189-3200

DOI: 10.13345/j.cjb.230883 ©2024 Chin J Biotech, All rights reserved

- EMEMSTZM0K -

7-BERMEAFTRBREARZE=ZMEERS
E 2R TE

ZER BE B AT, REES, Ehal, AT, k3"

1 bl BB & AR T E B R TR ARG 0y Rl RS 5 R 7 8 TR 9 U5 R FH 2
LG, i 201403

2 MR ORAY: 22t 2y TR S RBAFEE T TR L BT Rt E A R,
¥ 200237

3 VUL AR X S AR AR AT, PO FIEE 850000

LG, BB, S, XHOF, REE, HEL, EIR, IKRE. IRG-HEIRIA SR R AR T R =G S T 2 A
PR, AW TR 2A4R, 2024, 40(9): 3189-3200.
JIANG Xingyi, HAN Wei, GUO Jia, LIU Yanfang, XU Aiguo, TANG Chuanhong, FENG Jie, ZHANG Jinsong.

Oscillation-static cycle cultivation enhances the synthesis of triterpenes and mycelium activity in Ganoderma lucidum[J].
Chinese Journal of Biotechnology, 2024, 40(9): 3189-3200.

§ E: RZEAMLBERAGREAALAR, HHANEMEIZRARZ X -~ 2F MY
R, REZWEARME. RMENFHEEFK, AMRAELEREIHERERAHA TR Z Z /AR
RKIRGZ, AR GRRER AR G- B AN ARG AR, FIRARSG-HERRZALL, 4
SR RN LAY G NSEARER BATHN, ERAFHT, RELABZH SR ZZHHRMEIZH
FXA%EH 28 d-#F 73d4Kk%H02d-%F 03d. sbfHT, RZ 342472082 mg/g, X
%A 129.09 mg/L, 5 Z10J0 ABIR 5 T 324.78%, HIEHREM%4 £ 10.6 d. R, #EiRs X
TR LKREABIF ORI BT R BAE ., KFRT LT — M EFH R EL BT N,
AL L IRAT . SR BB B M EAE I S RSk, RN ARKABGFRZ =N
WAL R RART A, BA T R R AT %

REE: RAAFE;, RE =0 RH-HBEMIRER, ATMEM%, RIMEERE; RANER

EEHTE - il i AR AR P B R AR R I H (P AR R [2022]5 9 5): PERE A X E AR T RI(XZ202301Z2Y0007N);
T AR A 2 e P A A R (2022A-03); 1T AL R 22 B 2 v i 11(2022-2024)

This work was supported by the Project of Shanghai Agriculture Research System ([2022]9), Xizang Autonomous Region Key
Research and Development Plan (XZ202301ZY0007N), the Project of Shanghai Academy of Agricultural Sciences Excellent
Team (2022A-03), and the Shanghai Academy of Agricultural Sciences Climbing Project (2022-2024).

*Corresponding authors. E-mail: FENG lJie, fengjie@saas.sh.cn; ZHANG Jinsong, syjal 6@saas.sh.cn

Received: 2023-12-22; Accepted: 2024-03-25



3190 ISSN 1000-3061 CN 11-1998/Q 4=4# T #2244k  Chin J Biotech

Oscillation-static cycle cultivation enhances the synthesis of
triterpenes and mycelium activity in Ganoderma lucidum

JIANG Xingyi?, HAN Wei’, GUO Jia', LIU Yanfang', XU Aiguo’, TANG Chuanhong',
FENG Jie'", ZHANG Jinsong'"

1 Key Laboratory of Edible Fungi Resources and Utilization (South), Ministry of Agriculture and Rural Affairs,
National Engineering Research Center of Edible Fungi, Institute of Edible Fungi, Shanghai Academy of Agricultural
Sciences, Shanghai 201403, China

2 Shanghai Key Laboratory of New Drug Design, Engineering Research Centre of Pharmaceutical Process Chemistry,
Ministry of Education, School of Pharmacy, East China University of Science and Technology, Shanghai 200237,
China

3 Xizang Plateau Institute of Biology, Lhasa 850000, Xizang, China

Abstract: Ganoderma lucidum is a precious fungus with both edible and medicinal values and
has a long history of medical use. Triterpenes as the main active components endow G. lucidum
with anti-tumor, antioxidant, and other pharmacological activities. The present study endeavors
to establish a proficient liquid-state fermentation technology for the enhanced production of
triterpenes. In view of the limitations inherent in conventional submerged fermentation and
oscillation-static two-stage cultivation, this study established an oscillation-static cycle
cultivation process and optimized the cultivation conditions by building an artificial neural
network model based on genetic algorithms. The cultivation conditions for the high-yield
production of triterpenes were optimized as follows: 2.8 days of oscillation, 7.3 days of static
cultivation, 0.2 day of oscillation, and 0.3 day of static cultivation. Under these conditions, the
content of triterpenes reached 20.82 mg/g. The yield of triterpenes reached 129.09 mg/L,
showing a remarkable increase of 324.78% compared with that of the Z10J0 method. Moreover,
the established method shortened the cultivation cycle by 10.6 days. The mycelia cultivated
under this regimen exhibited commendable anti-tumor and antioxidant activities. This study not
only presents an economical liquid-state fermentation approach but also streamlines the
fermentation flow, reduces fermentation duration, and effectively ameliorates drawbacks
associated with conventional cultivation methods. In addition, this study gives valuable insights
into the scaled application of liquid-state fermentation in the high-yield production of
triterpenes, which showcases broad prospects.

Keywords: liquid-state fermentation; triterpenes; oscillation-static cycle cultivation; artificial
neural network; anti-tumor activity; antioxidant activity
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Figure 10 DPPH free radical scavenging ability of
water extracts from Ganoderma lucidum mycelium
water extract.
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