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Analysis of Metabolites and Anti-inflammatory Efficacy of
Cordyceps militaris Cultivated on Edible Insect-based Substrates

Min Ji Park', Mi Kyeong Lee**, and Sun Young Kim'*

' Industrial Entomology Division, Department of Agricultural Biology, National Institute of Agricultural Sciences,
RDA, Wanju 55365, Korea
2College of Pharmacy, Chungbuk National University, Cheongju 28160, Korea

Abstract — Although edible insects are recognized as excellent protein sources enriched with diverse nutrients, their consump-
tion and utilization remain limited. Cordyceps militaris is a representative entomopathogenic fungus with notable pharmaco-
logical activities. Although it is commercially cultivated on rice substrates, insect-based cultivation has been reported to yield
higher levels of valuable metabolites such as cordycepin. In this study, the metabolites and the bioactivities of C. militaris were
compared by the cultivation on conventional grains and edible insects. Cordyceps was cultivated on rice, barley, and three edi-
ble insects such as Protaetia brevitarsis (white-spotted flower chafer), Tenebrio molitor (mealworm), and Gryllus bimaculatus
(two-spotted cricket) and both mycelia and fruiting bodies were subjected to metabolite profiling and bioactivity evaluation. The
cordycepin content was moderately increased on barley compared to rice but was markedly elevated by approximately 10- to
20-fold when cultivated on insect substrates. Both mycelia and fruiting bodies produced cordycepin, with C. militaris grown
on cricket showing 9.2-fold and 22.4-fold higher levels in fruiting bodies and mycelia, respectively, compared to those cul-
tivated on rice. Metabolite profiles also differed significantly between grain and insect substrates, as well as between mycelia
and fruiting bodies. Furthermore, anti-inflammatory activity assays revealed that fruiting bodies cultivated on P. brevitarsis
exhibited strong efficacy, although variations were observed depending on substrate and tissue types. Therefore, cultivation of
C. militaris using edible insects enables the production of high-quality sources enriched with bioactive compounds and rep-
resents an important strategy for the utilization of edible insects.

Keywords — Cordyceps militaris, Edible insects, Cordycepin, Metabolites, Anti-inflammatory activity
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Table I. Contents of cordycepin in C. militaris cultivated on
different substrates

Cordycepin (ug/g)

Substrate — -
Fruiting body Mycelium
Brown rice 1009.9 407.8
Barley 2183.6 2113.7
Protaetia brevitarsis 3234.8 2293.9
Tenebrio molitor 5332.6 6583.7
Gryllus bimaculatus 92449 9132.5

g FFot A NEE 7 ASS HoErh AT

v|(Gryllus bimaculatusys WA= &8¢k 749 2AHEA] & +F
A BEOlA 7P =2 S JERSi e, o] En
HRA] oH] ZE2) oF 9.2u) Bl 22400 SN AR, 215 wiA] 7}
ook A ST =2 AFES Ade AR
AgATolN 2% Wi AE AR, 53] Skt 2 A
fFrEed S LFEE Aol7t lom ogfgt Akl
oA kel IS F= AR BUsIGInt2H) 2
Aol 3 2% TRl wke IS FHke 715
Ao} ThA Aol & Holn o] 2FahRe] 5, vl g
A9 25 A5 e 24 Fol 9T Fe AR B
ojm 5 olHgk FF k] £ B wigxie] HA s}

5 o

{

=
ATE Esjo] $58 FFaxe el K5 A0 A}

FHTh

F5stxols AU ol Tt tPRES S5t
2 9lom), o] it e 2 Fiel 7lofe Aoz ol e}

2 gl gk A= oFF] mHlEIiT), olo dn, He,
AR, SFduto] A, AT Fetv] wiR] oA %
gk AEA] B FARE R diAAIE AT sk, wiA]
9 F9 gjAkA] EEE ¥ s

LC-MS #4 A3 F 401¢] 337t ER151eH, Ho]
EHo]AE &85 i 5 oA AuMAd e
8 AR Yoz o] RS gl 2y B2 A
o] 7]E dlo|E|o] 29} UA|3HA] 2UTHTable 1I). ©l=
2% 7|8k viR] oA v ek Fakzol ik A7t oF4 A
gHAlolm, A thARA] HlolEfH| o] 27} Z-E8] FA =R &

G. bimaculatus

P brevitarsis 7. molitor

Fig. 1. Morphology of fruiting body and mycelium of C. militaris cultivated on different substrates.
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Fig. 2. PLS-DA score plot of fruiting body and mycelium of C. militaris cultivated on different substrates.
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Fig. 4. PLS-DA score plot of fruiting body (A) and mycelium (B) of C. militaris cultivated on different substrates.
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Table III. Anti-inflammatory activity of C. militaris cultivated on different substrates

Inhibition of NO production (%)

Substrate Fruiting body Mycelium
25 uM 50 uM 100 uM 25 uM 50 uM 100 uM
Brown rice 20.1 + 1.7 21.6 £ 0.2 25.1+0.7 189+ 5.1 21.8+29 45.8 +2.7*
Barley 282+1.3 59.8 + 4.2% 77.4 £ 2.2% 40+0.7 150+0.2 54.8 £ 0.5%
P, brevitarsis 61.5+0.7* 74.8 £ 0.3% 85.6 £ 5.7* 155+ 14 40.8 + 2.6* 49.1 £ 5.6*
T. molitor 109 + 7.1 126 +54 150+ 1.6 328+ 7.1 51.5+4.9* 66.2 + 6.1*
G. bimaculatus 16.0 £ 6.3 31.8+59 66.6 £ 1.9% 10.8 £ 4.1 286 +5.9 339+ 54

Results are expressed as mean values £ SEM from triplicate experiments. *p < 0.05 vs LPS treated control
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