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Acute toxicology test of Ganoderma leucocontextum fermented Pu-erh tea
compound beverage on mice

PENG Ze-Qin, BAI Yu-Ying, ZHU Yuan-Ai, ZHENG Zhao,
PU Xin-Yu, ZHOU Hui-Ming’

(College of Biotechnology and Engineering, Western Yunnan University, Lincang 677000, China)

ABSTRACT: Objective To evaluate the safety of a composite beverage made from Ganoderma leucocontextum
fermented Pu-erh tea compound beverage. Methods Using the Ganoderma leucocontextum fermented Pu-erh tea
compound beverage as the study subject, based on preliminary experiments and related research, the dose was set at
10000 mg/(kg * bw). The classical limit method was employed, with healthy ICR mice selected as the experimental

model, and the test substance was administered via oral gavage. The experiment strictly adhered to animal ethics and
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welfare principles, with precise control of environmental conditions including temperature, humidity and light cycles

to ensure the accuracy and reliability of the data. Results

After administration of the test substance, no signs of toxicity

were observed in any of the ICR mice throughout the observation period. Their behavioral activity remained normal, with

glossy fur and vigorous spirits. Regular precise measurements of mouse body weight showed no significant abnormalities

in growth trends, and no deaths occurred. Statistical analysis revealed that the acute oral toxicity median lethal dose

(LDsp) values for both male and female ICR mice were greater than 10000 mg/(kg * bw), with 95% confidence intervals

also exceeding 10000 mg/(kg * bw). Conclusion Based on international acute toxicity dose classification standards, the

Ganoderma leucocontextum fermented Pu-erh tea compound beverage is classified as practically non-toxic. This

indicates that under the experimental conditions of this study, the acute oral intake safety of this composite beverage is

high, providing critical safety data support for subsequent product development and market promotion.

KEY WORDS: Ganoderma leucocontextum fermented Pu-erh tea compound beverage; acute oral toxicity; median

lethal dose
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Table 1 Basic informations on test animals and feed
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Table 2 Observation items of poisoning performance in experimental animals
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Table 3 Effects of oral administration of Ganoderma

leucocontextum fermented Pu-erh tea compound
beverage on the body weight of mice
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Table 4 Acute toxicity (LDsg) dose classification table

bl e Kok KTE/g

/lmg/(kg * bw)] /A2 0d 7d 14d
10000 M 10 19.140.7  23.5£12  28.6+1.7
10000 ME 10 20.040.9  25.340.8  31.0+1.1

23 PRIETIER

L4 T ICR /MR R Z LB E A0
10000 mg/(kg * bw)fi, 1E4M] 14 d /2L,
TR S A R BLAET I L . T /)N B B KT 32 541
I IZTE B A7 10000 mg/(kg = bw).

g I LDso LIEEWNIES ¢4
/[mg/(kg * bw)] mg/(kg * bw) LN
& <1 e 0.05
il 2 1~50 500~4000 0.5
AR 51~500 4000~30000 5
{li%3 501~5000 30000~250000 50
SEhRICEE >5000 250000~500000 500
3 % R

FRZME R — T2 IR, FA AR
ANELIRIT R ILAR . TR O A BOR SR, HEH AR
A REILE . BEmR . (EBERRRICH ., e, T
ZHEI, VAR Z G T ORI R 2R
YO, A BRTE LRy TR SO B BRICR, R T R
FUAE LR by SO IS, OB HAT 2 AL 2 5 407
M {E.

WAL B AR IR T 125 R R
X AR M R 2RI e, DLA R Z 4R
Yz, b/ AT S AN A v w e, RS
RZEERTRR . W FEPAGAAE X I, ETA N
R, SRRV H IR SRR, HEALE T I0EE
M, FLECT 28 S AT N L brifE . 2245
AECABE IR 2 T VG WA AT PRI S A A L B
NWPFEREAS, R BIARHE AR, AR BUE
I H RS AR, & TR SRS AE R H LR A, 780Ul
IR 2R I TR 2 A . SRR LUbR 5 I 25 3 B



5514 W) TS, %

FUR 2R B R R A PO /N R SRRV E TS 193

A, REMEF AR, H172ERERE, 45580
REEHFHARREOERZ 2, B TERTE.

AWFFEIE L 28 FEE /R R 2 R A K
BHE, B AR Z KRB E A AR BN B &
PEZ 1 LDso ¥R T 10000 mg/(kg * bw), 95% Al {5 Bt . W
¥IKF 10000 mg/(kg * bw). a2 OEERR TR, AR
2R A A YOR M /N BRI JC R A RIVE A,
FERMASA/NRIKEIER . WalER . AR AT RLT,
RESE K I B 55, RIS HIRITC s se T, WA IS R
it P A 00 A R A At A AT ] A R AT AL Py
P . BT R B R 2 R A A kR SE bR G
P, WTLAHCORH, BB T R R RS

SR, AN SEAHIFSE (14 2 B2 R AR A, X 42 1 PE A
MR 2R B E A TR & L S B AR . AR
B g ATl . BB 2 AV, T i — 2 T S8 7
PE L Rt MEUEIRR . FE, ARZTX2ER .
BRI KBS R A T HOR S HZE, B rTREXS 7 2t
PR, FEJG SRS R N LA R, kA, RIRIFNE 3h
WYXt 2 W ) S DA TE 25 5, DRl AT B2 AE 2 s gy 1) ik
ARSI, ARG ORPEAN 25 ARl 5 mT S

4 & ®

AW R Z R B H AR A RO S 5T
i, BT ZIRYE B WEN, T2 558N ICR
NEHRZEIPEIER . DEATTHE IR T IER, B
TCEREESE, RS AR, 2 RS I R 1 45 R R
W PSER, HIATMPET M B, &8RS
M, TRORE R B FBERE ICR N AMES D FHR
LDs, AT 10000 mg/(kg * bw), 95% ] {ZFRIFIRE KT
10000 mg/(kg *bw)o K4 E Fr St B R i bR A E,
M RZ RBEHAEA R TR TEHR . X—455H
R, FEARRELIFBERN AT, ZE AR A%
AR ABS B S E e, MR8 It E ST i
LT JCER AL MR S . AT DL, AR5 SR A uE
MR 2 R B E A A ORI . /N RS TC A (2 2RI
A, $R TR TR, It R R R R
IS, TH 2R TR HL K -

S 3k

[1] LIU Y, HUANG L, HU H, et al. Whole-genome assembly of Ganoderma

leucocontextum (Ganodermataceae, Fungi) discovered from the Tibetan
Plateau of China [J]. G3-Genes Genomes Genetics, 2021, 11(12): jkab337.
[2] MILOSAVLJEVIC A, BARNES J. Ganoderma lucidum [J]. Journal of
Primary Health Care, 2023, 15(3): 290-292.
[3] GAO X, QI J, HO CT, et al. Purification, physicochemical properties, and
antioxidant activities of two low-molecular-weight polysaccharides from

ganoderma leucocontextum fruiting bodies [J]. Antioxidants (Basel,

[10]

(1]

[12]

[13]

Switzerland), 2021, 10(7): 1145.

aRkIg T, AR, ERES, . AR ZEE ] Axin2/p-catenin 5 538
B 0 e N B ROHE B B 9], b B e B R B e AR, 2024, 40(11):
2081-2089.

ZHANG LN, LI YX, QIAN R, et al. White-fleshed Ganoderma lucidum
attenuates acute kidney injury in mice by inhibiting Axin2/f-catenin
signalling pathway [J]. Chinese Journal of Pathophysiology, 2024, 40(11):
2081-2089.

ST, B, B, . A RZINY Keapl/Nrf2/HO-1 {5 S3d@
B A AL [I]. B 255 5928, 2024, 38(5): 14-20.
ZHANG LN, QIAN R, WANG QL, ef al. An investigation was conducted
into the regulatory impact of the Keapl/Nrf2/HO-1 signalling pathway in
white-fleshed Ganoderma lucidum on renal fibrosis [J]. Modern Chinese
Medicine Research and Practice, 2024, 38(5): 14-20.

FEPE AR RZ B K 2B B BRI D). BU#S: s
K2, 2024.

PENG GQ. Metabolites and hypoxia tolerance mechanism of
polysaccharides in white-fleshed Ganoderma lucidum [D]. Chengdu:
Chengdu University, 2024.

XURAR. PR SR 2 M i TR A B S ML) B e RN JE i 2451
WD), W/REE: ALl ke, 2024,

LIU ZD. Mechanism of white flesh Ganoderma lucidum polysaccharide
inhibiting hepatocellular carcinoma cell proliferation and improving
sorafenib resistance [D]. Harbin: Northeast Forestry University, 2024.
B, BT, iz, 5. FETME IR AN R Z BRI
il AT B B S LRI, T L BE 2%, 2024, 51(1): 6-15.
QIAN R, ZHANG LN, XU YY, et al. Investigation of the effects and
mechanisms of Ganoderma lucidum ethanol extract on improving silicosis
inflammation based on network pharmacology [J]. Chinese Journal of
Occupational Medicine, 2024, 5S1(1): 6-15.

FB, IUE. FIARZ KRR R ZLR R B m ).
MR (FUARPEERR), 2023, 44(5): 64-72.

WANG Y, HE JJ. Effects of water extract of white-fleshed Ganoderma
lucidum on bilirubin encephalopathy in newborn rats [J]. Journal of
Jinggangshan University (Natural Science Edition), 2023, 44(5): 64-72.
WA, XFH, AN, 5 FR AR BRSBTS A
AAHE[I]. B TR, 2021, 42(9): 340-346

PAN J, LIU XW, SHI PP, et al. Chemical composition and in vitro
antioxidant activity of white-fleshed Ganoderma Iucidum [J]. Food
Industry Science and Technology, 2021, 42(9): 340-346.

M35, IS, XA, AE. VU A R PSR, Aol RHGE R,
2023(5): 112-114.

XIAO Y, FENG P, LIU J, et al. Research progress on white-fleshed
ganoderma in Tibet [J]. Forestry Science and Technology Bulletin,
2023(5): 112-114.

Y, BRI, REYL, E AR A RO 2 B RS
VER[I]. BWWBEIE, 2023, 21(Z1): 170-177.

DONG W, HAN JJ, ZHANG MK, et al. Research progress on the
chemical composition and pharmacological effects of white-fleshed
Ganoderma lucidum [J]. Mycological Research, 2023, 21(Z1): 170-177.
XUnEHy, WA, SKEM, 55 A A 2 S R BT R (1]
A AN 224, 2025, 16(9): 193-198.

LIU CY, CAO KY, ZHANG YL, et al. Research progress on the bioactive



194 B dn 2 4 R R I A 4R 516 4
effects of tea polyphenols in Pu’er tea [J]. Journal of Food Safety & [24] WZEEE. HHARMBILARE KB R0 D). BY: BRUFET
Quality, 2025, 16(9): 193-198. K2#,2019.

[14] 2RI, F5uE, AR, TR R D B AR SRR MENG XY. Chemical study of catechins and theaflavins in Pu’er ripe
TEPEIFE ). B AR, 2025, 50(2): 78-86. tea [D]. Kunming: Kunming University of Science and Technology, 2019.
GONG WY, JIANG D, ZHENG TT, et al. Optimization of the formulation [25] QIN S, LIN T, TIAN H, et al. Kinetics, pathways, mechanism and toxicity
of Pu’er tea thermoregulatory tablets and their in vitro hypoglycemic and evaluation of chiral pesticide paichongding during the fermentation of
hypolipidemic activity [J]. Food Science and Technology, 2025, 50(2): Pu’er tea [J]. Food chemistry: X, 2025, 26: 102300.

78-86. [26] ARERER, 5K FUH, SR, MR 250G 1 KA AL BT 7 (0],

[15] FEF. FRPUARDBOTM LARE R BIID]. K& KEMTK HEWERHE 577k, 2019(2): 179-180.

24,2024, ZHU QQ, ZHANG XJ, HUANG YW. Research progress on the
WANG JX. Evaluation of the antioxidant effects of black tea and pharmacological activity and mechanism of action of black tea [J]. Strait
development of health foods [D]. Changchun: Changchun University of Science and Industry, 2019(2): 179-180.

Science and Technology, 2024. [27] PMVE. QS EEREEM]. dbat: fb2E Tl s, 2024,

[16] Bk, Az, BHEt, 55 "ECEHEHARN &R Bihids SUN Z. Concise food toxicology [M]. Beijing: Chemical Industry Press,

JEHEAG I 223, 2024, 15(20): 186-199. 2024.

LU PT, LI GX, ZHAO YY, et al. Component analysis of compound Pu’er [28] T, BUEAR. BUCEMEIAIM]. 05T e Tl ik, 2020.

tea [J]. Journal of Food Safety & Quality, 2024, 15(20): 186—199. WANG Y, JIA XD. Modern food toxicology [M]. Beijing: Chemical
[17] BRI A2 BRI E AL D], st deatkolk Industry Press, 2020.

K2, 2022 [29] #tHF, EfEEH AMiEEEM] duat R EZIZUR R, 2021,

CAO XX. Research on the chemical composition of Pu’er tea and its PEI SC, YAN XL. Food toxicology [M]. Beijing: China Textile Press,

liver-protective mechanism [D]. Beijing: Beijing Forestry University, 2021.

2022. [30] FKAEME, FBOR, BNE. AARZOPITEHERD] &R,

[18] Afridi, by, WIBEER, 4. AR 2250 SOt B [J/OL]. K 2025, 45(4): 84-90, 106.

RIFHIFSE S5 IF R, 1-14. [2025-05-27]. http://kns.cnki.net/kcms/detail/ ZHANG MJ, YU ZL, QIAN PZ. Research progress on white-fleshed
51.1335.q.20250114.1644.004.html Ganoderma lucidum [J]. Journal of Science for Higher Education, 2025,
HE D, LU B, YE LY, ef al. Preparation and quality analysis of fragrant 45(4): 84-90, 106.

blood reishi mushroom mycelium tea [J/OL]. Natural Products Research [31] XUnsHi, WAl skEm, 45 MR A28 2 mG AR FHATSE 2R,
and Development, 1-14. [2025-05-27]. http://kns.cnki.net/kcms/detail/ 1A TR A 42, 2025, 16(9): 193-198.
51.1335.q.20250114.1644.004.html LIU CY, CAO KY, ZHANG YL, et al. Research progress on the bioactive

[19] MREE, XUBLZE, 460, 5. BERE L2 MK 09 20k A 2ok 1k effects of tea polyphenols in Pu’er tea [J]. Journal of Food Safety &
PEAT). B SR, 2022, 38(1): 23-26, 31. Quality, 2025, 16(9): 193—-198.

LIN L, LIU KL, LAN YT, e al. Acute and subacute toxicity evaluation of [32] MR, ML, Migg, 5. AR=HE R R ZWELSE &S ST
broken-cell wall Ganoderma lucidum spore powder [J]. Occupational M), VERgAR AR, 2021, 34(11): 2496-2502.
Health, 2022, 38(1): 23-26, 31. PAN J, TIAN H, QU Y, et al. Heavy metal content and toxicity evaluation

[20] GHOSH S, DAS S, SAHA R, et al. Studies of antioxidant and cytotoxic of white-fleshed Ganoderma lucidum from different origins [J]. Southwest
activity in ready-to-drink wild ganoderma teas: An in vitro approach [J]. Agricultural Sciences, 2021, 34(11): 2496-2502.

International Journal of Medicinal Mushrooms, 2023, 25(11): 53-63. [33] W, XBFHUE, BT, . SHAEH a5 Y S S HA RIS

[21] SUN X, WANG J, CHENG M, et al. Strategies to increase the production PRI, AR I2AR, 2019, 10(13): 4180-4186.
of triterpene acids in ligzhi or reishi medicinal mushroom (Ganoderma TU Q, DENG XJ, WU XX, et al. Research progress on the risk of
lucidum, Agaricomycetes): A review [J]. International Journal of aflatoxin contamination in Pu’er tea and its inhibition [J]. Journal of Food
Medicinal Mushrooms, 2024, 26(5): 25-41. Safety & Quality, 2019, 10(13): 4180-4186.

[22] CHAFOUZ R, KARAVERGOU S, TSIFTSOGLOU OS, et al. [34] N, ol LT EHEAR L ST ] fREAnt, 2020, 42(8):
Ganoderma adspersum (Ganodermataceae): Investigation of its secondary 22-23.
metabolites and the antioxidant, antimicrobial, and cytotoxic potential of LI CY, PENG KM. Research on the safety of Pu’er tea [J]. Fujian Tea,
its extracts [J]. International Journal of Molecular Sciences, 2023, 25(1): 2020, 42(8): 22-23.

516. [35] Bft, WS, WiscE, 4. B EEAS R SRR SR [0]. 2o Rt

[23] F@4E, o7 FAEE, KDL, . REAFIMATEERS . ERVIZERLE 2,2010, 30(1): 9-12.

AR R[], FRE R, 2023(3): 125-129, 133,
TAO Y, QI YE, ZHANG WH, et al. Active components, mechanism of
action, and application of Ganoderma lucidum spore oil in cosmetics [J].

Fragrance, Flavor, and Cosmetics, 2023(3): 125-129, 133.

MA WG, HUANG ZW, YOU WL, et al. Acute toxicity study of blended
Pu’er tea [J]. Tea Science, 2010, 30(1): 9-12.

(At & 2 Shueir)



