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Optimizing the hemocytometer measurement method for determining the
sporoderm-broken rate of Ganoderma lucidum spore powder

JIAN Wei—Ming*, ZHAO Wei-Jun, ZHANG Qiong-Shan, LI Jie-Yi

(Guangdong Yuewei Edible Fungi Technology Co., Ltd., Guangzhou 510663, China)

ABSTRACT: Objective To optimize the commonly used hemocytometer measurement method for deteimining the
sporoderm-broken rate of Ganoderma lucidum spore powder, reduce experimental error, avoid subjective judgment
by technician and improve the detection efficiency. Methods By examining different suspension systems, the best
one was selected that could fully disperse the sporoderm-broken Ganoderma lucidum spore powder. By examining
commonly used cell staining agents, the most suitable staining agent was selected that could stain broken Ganoderma
lucidum spore powder while not staining Ganoderma Ilucidum spore powder. Results The optimized detection
method had good repeatability and reproducibility, with a relative standard deviation (RSD) of both repeatability and
reproducibility were 0.3%. The recovery rate was good, and the average recovery rate of samples with different levels
of sporoderm-broken rate were within the range of 98.9% to 100.9%. The detection efficiency had been significantly
improved, and the detection time for a single sample had been reduced from 18.2 min to 8.1 min. Conclusion The

article optimizes the suspension system and combines cell staining technology with hemocytometer measurement to

HEBIEIERE: R, RN, SRR R S AN A Y R B LR S A B . E-mail: 444528912@qq.com

*Corresponding author: JIAN Wei-Ming, Engineer, Guangdong Yuewei Edible Fungi Technology Co., Ltd., 792 Shenzhou Road, Huangpu

District (Guangzhou New and High-tech Industrial Development Zone), Guangzhou 510663, China. E-mail: 444528912@qq.com



%5 22 4]

f ], A5 MUBRTTEOHRS AR BE R 2 705 Ry B BE R Tk i L AL 52 319

reduce detection method errors, avoid subjective judgments and establish a more accurate, objective and efficient

method for detecting sporoderm-broken rate of Ganoderma lucidum spore powder, providing a reliable means for

sporoderm-broken rate detection of Ganoderma lucidum spore powder.

KEY WORDS: hemocytometer measurement; sporoderm-broken Ganoderma lucidum spore powder;

sporoderm-broken rate; cell staining technology
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Table 1 Optimization experiment of suspension system
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Fig.1 Microscopic images of Ganoderma lucidum spore powder
(x400)
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Table 2 Optimization experiment of staining agent
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Fig.2 Microscopic images of stained Ganoderma lucidum spore
powder (x400)
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Table 3 Recovery rate test of sporoderm-broken rate

Wi RZAFHFEGEe  WERZRTBREEGNEe O BEERINRE% BEEERSNE%  BeR% PSR/ %
0.1448 0.0623 29.6 28.8 97.3
1 0.1456 0.0641 30.1 30.5 101.3 100.9
0.1455 0.0630 29.8 31.0 104.0
0.1022 0.1059 50.1 51.1 102.0
2 0.1033 0.1052 49.7 49.2 99.0 98.9
0.1018 0.1032 49.6 47.5 95.8
0.0569 0.1416 70.3 71.2 101.3
3 0.0578 0.1426 70.1 68.3 97.4 100.5
0.0553 0.1474 71.6 73.5 102.7
T AR FBRRE 32 i B BE Ry 98.5%,
F4 HRMNEHR
Table 4 Results of sample measurement
GB/T 29344—2023 [} F B Pk sm Ji i
THRER /% ¥ifE/%  RSDs/% #EHF /min THRERE /% HIE/% RSDs/% #EHF /min
94.8 20.0 94.6 8.0
el A 95.8 96.0 1.4 18.0 94.2 94.7 0.6 8.0
97.4 17.0 95.3 9.0
96.7 19.0 97.5 8.0
FEih B 97.8 97.6 1.1 18.0 97.8 97.5 0.4 8.0
97.2 20.0 97.5 9.0
97.0 15.0 97.4 7.0
Feih C 96.5 98.1 1.5 17.0 97.5 97.6 0.3 8.0
95.4 16.0 97.7 8.0
¥ifE / / / 18.2 / / / 8.1

FE 4 BRI e 5 R L, Ak s i GB/T
29344—2023 [ff 3 B J7 i BRANRE i 1 SE M 22 RSD S AIK
FIARSE Ik A MR AT; AR S Jr A i A 2% (1 s
[ BE 4, M 18.2 min 4545 2 8.1 min, KRS IR,

3 WHit5ER

GB/T 29344—2023 & HAiHERE R 2T #2454l
TS R ATLA) B T 18 1l B A )y 32, R O AP e
P | MER PR S B T, AR S X R PR R R AT
Tk, R ZAMFIERTRRAR R P o o6l e T
RZAMT A E SRR, ALY @R, FIHam

e R AR R RE R 2 AT AR e @, TR 2 AT R A
@, B T BUA R IR 2E . AN, AR @R
J A ML ER TR 200 B 2 s i 2 B s, i e TR ol ek
Bt 2 B LA A AL, ROR S i R AR, s AR A
BAGENE 7 o BRI R, AR Rk A A
PR BCR RLAE, BSREAR ARS IR AT 18.2 min [
IR 8.1 mine ABFFHNL 7 —Fh MR . &0 AU
TN 2 AL Ry e BE A I 5 3

EEPES

[1] FRaE. REZHUMR /R A G E U S LR R[], o [ 2 B
SE ISR, 2015, 29(6): 865-882.



%5 22 4]

f ], A5 MUBRTTEOHRS AR BE R 2 705 Ry B BE R Tk i L AL 52

323

[2]

(3]

(4]

[5]

[6]

(7

(8]

[91

[10]

[11]

[12]

[13]

LIN ZB. Antitumor effect of Ganoderma Ilucidum mediated by
immunological mechanism and its clinical application [J]. Chin J
Pharmacol Toxicol, 2015, 29(6): 865-882.

e, Bleia, a5 Bk REARFRA TR AHE TR
SAHTIIN. A5 PRUBE A e 2 4 (A AR RHERR), 2023, 36(1): 39-45.

LIU XL, LIANG GY, YANG Y, et al. Analysis of inorganic elements and
nutrient components in different parts of Ganoderma Ilucidum from
Guizhou [J]. J Xinyang Norm Univ (Nat Sci Ed), 2023, 36(1): 39-45.
BRI, Bk, 24, 45 REE TR BE TSR]
2452, 2010, 21(15): 1439-1440.
CHEN BT, LONG YQ, LI H,

i
et al. Research progress of
pharmacologicalaction about spore powder of Ganoderma lucidum [J].

Chin Pharm, 2010, 21(15): 1439-1440.

SANODIYA BS, THAKUR GS, BAGHEL RK, et al. Ganoderma lucidum:

A potent pharmacological macrofungus [J]. Curr Pharm Biotechnol, 2009,

10: 717-742.

AKIHIS T, NAKAMURA Y, TAGATA M, et al. Anti-inflammatory and

anti-tumor-promoting effects of triterpene acids and sterols from the

fungus Ganoderma lucidum [J]. Chem Biod, 2007, 4: 224-231.

B, R, KESE, . T CiteSpace (19 2l FRBF5E AR

FEIRE BT[], P EIBLACN F 24527, 2021, 38(12): 1416-1425.

ZHAO JX, LI ZY, ZHANG GL, et al. Knowledge mapping snalysis of

Ganoderma lucidum spore powder-related studies based on CiteSpace

software [J]. Chin J Mod Appl Pharm, 2021, 38(12): 1416-1425.

WAy, o0k, AR, & RZWETHIBHRDIED. H258, 2007,

30(5): 607-611.

YAO ZQ, LI WL, ZHOU J, et al. Research on the quality of Ganoderma

lucidum spore powder [J]. ] Chin Med Mater, 2007, 30(5): 607-611.

KR, XUATE, VFLL, . BORE R 2 A0/ R T R i1 52

W], M2, 2024, 36(3): 10-13.

ZHANG Y, LIU YG, XU JH, et al. Effects of the powder of broken

Ganoderma spores on immunity of mice [J]. Strait Pharm J, 2024, 36(3):

10-13.

SHI Y, ZHENG H, HONG Z, et al. Antitumor effects of different

Ganoderma lucidum spore powder in cell-and zebrafish-based

bioassays [J]. J Integrat Med, 2021, 19(2): 177-184.

ZHU LF, YAO YF, AHAMAD Z, et al. Development of Ganoderma

lucidum spore powder based proteoglycan and its application in

hyperglycemic, antitumor and antioxidant function [J]. Process Biochem,

2019, 84(C): 103—111.

HWK, k. RERTHH =85S Wit
PELE AR, 2020, 26(6): 1183-1187.

JED]. HE Y

XIA YF, YAN S. Research progress of triterpenoids in Ganoderma
lucidum spore powder [J]. Chin J Surg Integr Tradit West Med, 2020,
26(6): 1183-1187.

SR, BREML, 27, 55 BERE B ROBR B RE R AR FE /i
GIETIRENIFEIAT]. £ 522 B I A=4R, 2022, 13(13): 4368-4373.
GONG SY, CHEN ZX, PENG Y, et al. Effects of yeast f-glucan
shell-broken Ganoderma lucidum spores power capsule on immune
function in mice [J]. J Food Saf Qual, 2022, 13(13): 4368-4373.

sl WHIT, WA, B REZMTRBEE T SEAD]. PEE

[14]

[16]

[17]

(18]

[19]

[20]

[21]

FHEA, 2000, 20(1): 35-38.

CAI JS, CAO JH, LIN SQ, et al. Technology and equipment for breaking
the wall of Ganoderma lucidum spore powder [J]. Edible Fungi China,
2000, 20(1): 35-38.

XIREN. RZAF B REE 1 b T BT (D). KA hvgfell K
£, 2020.

LIU JL. Experimental study on method and technology of sporoderm-
breaking of Ganoderma lucidum spores powder [D]. Taigu: Shanxi
Agricultural University, 2020.

ERH, WP, BN, A RELTHIN T 2R
FHE, 2022, 41(9): 1-6, 15.

QIANG XIJ, HU D, HUANG TT, et al. Research progress on processing

R

technology of Ganoderma lucidum spore powder [J] Edible Fungi China,
2022, 41(9): 1-6, 15.
FERE 2 MpaEas, BPOL, AL R AT bR A U 43
- ﬁkﬁ?ﬁ%f&, 2024, 31(3): 76-89.

YAN PL, YANG ZK, TANG QJ, et al. Analysis of lipid-soluble
components in Ganoderma lucidum spore powder and spore oil [J]. Acta
Edulis Fungi, 2024, 31(3): 76-89.
MRALZE, SOSCN, &8, 45, FERZ R Tars ik
SRR, 2016, 7(2): 639-644.
CHEN ZQ, HUANG WL, JIN X, ef al. Research progress on Ganoderma
lucidum intensive processing in China [J]. J Food Saf Qual, 2016, 7(2):
639-644.

beake, MR, TRIGVE, . DREALFINT 5428 74 Ak % 5 1],
ﬁm@*%ﬂi, 2011, 18(3): 71-73.
ZHAO XY, NI WE, XING ZT, et al. Effect of sporoderm breakage on the

) N i

quality of Ganoderma lucidum spore powders [J]. Acta Edulis Fungi, 2011,
18(3): 71-73.

RN USSR, BE DAERREN S, BEPELEHRE.
KT KA Q10 & AP R 4 €1 ik JFURE B 319 24 % [EB/OL].
[2020-12-31].
c667fc400abddd0b7ece6155a6.html [2024-07-26].

https://www.samr.gov.cn/tssps/zcwj/art/2023/art_22954

State Administration for Market Regulation, National Health Commission,
State Administration of Traditional Chinese Medicine. Announcement on
the release of the catalog of five health food ingredients, including
Q10 [EB/OL]. [2020-12-31].
tssps/zcwj/art/2023/art_22954c667fc400abdddOb7ece6155a6.html
[2024-07-26].

E R A AR, FRREE I 52y, shae ARG [
FARMEN 1452024 4E55 7 5)[EB/OL]. [2024-04-29]. https:/std.sacinfo.
org.cn/gnoc/queryInfo?id=7A841E20DC21CA92D7E9BAECOCF9061F
[2024-07-26].

coenzyme https://www.samr.gov.cn/

State Administration for Market Regulation, National Standardization
Administration. Announcement of National Standards of the People’s
Republic of China (No.7, 2024) [EB/OL]. [2024-04-29]. https://std.sacinfo.
org.cn/gnoc/querylnfo?id=7A841E20DC21CA92D7E9BAECOCF9061F
[2024-07-26].

FIREE, BIRSC, BHRL. R T RMRE RO s AT AR
JEVEAG By i RS AR 25907072535, 2014, 34(3): 554-559.

LU JC, LIANG QW, MO HF. Evaluation of measurement uncertainty of



324

B dn 2 4 R R I A 4R

F15 %

[22]

(23]

[24]

[26]

[27]

sporoderm-broken rate of Ganoderma spores, method modification and
optimization [J]. Chin J Pharm Anal, 2014, 34(3): 554-559.

b, R BT TR A BE A i B AT 22 AP B RIT 5L [D].
HM: AR, 2008,

NI WEF. Study on sporoderm-broken rate determination method and the

assessment of quality and safety of Ganoderma lucidum spore product [D].

Fuzhou: Fujian Agriculture and Forestry University, 2008.

fifEee, TR, B, . BRE R 2 TRy Dl BE A 5 RORTFFE[I].
AR, 2008, 24(3): 45-49.

NI WEF, XING ZT, ZHAO XY, et al. Study on determination of broken
sporoderm rate of Ganoderma lucidum spore product [J]. Acta Agric
Shanghai, 2008, 24(3): 45-49.

MieAe, ALY, TR, S5 N ERI BRI 5 2 MR T
RIGHFFEI]. BHEZAMR, 2005, 12(2): 37-40.
SHANG XD, LI MR, WANG N, et al. Determination of
sporoderm-broken rate of Ganoderma lucidum by hemocytometer
measurement [J]. Acta Edulis Fungi, 2005, 12(2): 37-40.

R, e, 788, 45 SE TR oR 10 R A BRE AR D
WMTTEEFE[T]. R EBRR 252, 2024, 41(6): 760-766.

PAN ZC, ZHONG Y, FANG L, et al. A rapid, hyperspectral-based method
for determining sporoderm-broken rate of Ganoderma Ilucidum spore
powder [J]. Chin J Mod Appl Pharm, 2024, 41(6): 760-766.

AR, R SRR, AR BERER AT R RERAGIE D). A
Ak, 2022, 43(9): 146-149.

GAO ZC, ZHOU M, ZHANG RG, et al. Determination of wall breaking
rate of ganoderma lucidum spore powder [J]. Food Ind, 2022, 43(9):
146-149.

WiEas, Eat, B, & RERT R PRSI R85 R

[28]

[29]

[30]

AT HEYEEAR, 2020, 39(10): 1971-1980.

YANG ZK, WANG JY, FENG N, et al. Determination of liposoluble
components in Ganoderma lingzhi spore powder [J]. Mycosystema, 2020,
39(10): 1971-1980.

FEEAE, AR, ik, 4. HPLC-ELSD IAEiaE R 2 17k 8
AMMBEZE RS0 R [T]. 29T kAR, 2017, 37(3): 407-413.

CHENG XQ, ZHOU JL, GAO XB, et al. Determination of eight lip in
components in Ganoderma lucidum spore powder by HPLC-ELSD [J].
Chin J Pharm Anal, 2017, 37(3): 407-413.

BRI, XN, B, & REATHIERSS HPLC-ELSD 540
P TS A B D2 (9], SRS, 2023, 30(6): 52-59.

XIA FN, GUAN XY, CHEN SD, et al. Fingerprint analysis and content
determination of lipid components in Ganoderma lucidum spore powder
by HPLC-ELSD [J]. Acta Edulis Fungi, 2023, 30(6): 52-59.

SRICH, i, B, S MU AFLERIRT S ERD]. i R T
M, 2024, 50(15): 389-397.

WU WQ, QIAN HF, LI Y, et al. Research progress of emulsifiers for
baking [J]. Food Ferment Ind, 2024, 50(15): 389-397.

(TTHE . A 2 RiE)

& &

fEfERA, LM, TEZERARFEARR
EMI~RNREEEURENERE.
E-mail: 444528912@qq.com



