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Effect of Different LED Color on Yield and Cordycepin Production
of Cordyceps militaris
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ABSTRACT

Effect of different LED colors on vyield and cordycepin production of Cordyceps
militaris was studied at Chiangrai Horticulture Research Center. LED strips adjusted with
RGB controller to obtain light with different colors including blue light, pink light, red light,
green light, yellow light and white light were applied to cultured grain of C. militaris to induce
fruit body production. It was found that under yellow light and red light, C. militaris were
unable to produce fruit bodies. They were then replaced with turquoise and violet lights.
Results showed that under green light, highest fresh yield was obtained at 68% of biological
efficiency which was significantly different from those of other light colors except that of
white light. Under the pink light, the least of fresh weight of fruit bodies was obtained. Longer
stroma was found in bottles grew under blue, green and white lights when compared with
other lights. The diameter of stroma was wider under pink, violet, green and turquoise lights.
However, there is no difference in stroma colour according to CIE L*a*b* color measurement.
The highest cordycepin content was obtained with turquoise light followed by pink light,
blue light, green light, violet light and white light, respectively. Adenosine content was
highest under turquoise light followed by green light, blue light, violet light and white light,
respectively and the least was found under pink light. Overall, the green light was the most
suitable to apply during fruiting period to get good yield with high amount of cordycepin

and adenosine content.
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Table 1 Light intensity and temperature under different LED color and adjust temperature

for culture Cordyceps militaris

Exp. 1 Exp. 2 (reduce heat value)
LED Light Lowest Light
Highest Lowest Highest
color intensity* temp.** intensity*
temp.** (°C) temp.** (°C)  temp.** (°C)
(Lux) (°C) (Lux)

Blue 198 182 211 180 157 25

Pink 192 18.7 24.9 133 18.6 23.9

Red 660 18.4 324 151 17.6 26.7
Green 652 18.8 25.0 600 18.1 24.8
Yellow 497 18.7 31.8 110 18.4 27.9
White 691 18.3 235 600 18.3 20.6

*Avg. from 20 bottles ** 6 weeks light applying
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yellow pink white red green blue

Figure 1 Growth of Cordyceps militaris under different LED color at 8-week-old when heat

value was reduced

Table 2 Yield/bottle and biological efficiency (B.E.) of Cordyceps militaris cultivated under
different LED color at 8-week-old

LED Substrate (g./bottle) Fruit bodies (g./bottle)
B.E.** (%)

colour Fresh wt.* Dried wt.* Fresh wt*. Dried wt.*

Blue 35.7 abc 1M1.7b 124 a 203 a 791 a

Pink 331 ¢ 134 ab 102 a 1.58 ab 76.6 ab

Red 373 ab 15.7 ab 6.6 b 1.45 bc 419c¢
Green 35.2 bc 16.7a 103 a 1.65ab 615D
Yellow 389 a 145 ab 56b 107 c 389 ¢c
White 37.3 ab 169 a 117 a 1.99a 69.6 ab
cv (%) 55 20.0 15.0 17.2 16.8

*Mean in the same column followed by a common letter are not significantly different at the 5% level

by DMRT
fresh wt.mushroom

**% BE. = — x 100
dried wt.substrates

Table 3 Number of stroma/bottle, stroma size and color of stroma of Cordyceps militaris

grew under different LED color

Stroma yield CIE L*a*b* (CIELAB)**
LED colour " /bot.” Length” (cm)  diameter’(mm) L a b

Blue 18-25 4.88 427 5560 b 2764 a 56.55 ab
Pink 14-25 42 552 5320 b 26.54 a 60.53 a

Red 2 - - 87.80 a 186 ¢ 1562 ¢
Green 11-16 416 6.11 65.70 b 1577 b 4861 b
Yellow - - - 79.20 a 176 c 1395 ¢
White 12-20 472 5.51 60.80 b 19.01 ab 5456 ab
oV (%) 12.20 3850 13,60

"Average from 5 bottles  Abnormal fruit bodies, unable to be measured

Mean in the same column followed by a common letter are not significantly different at 5% level by DMRT
Note: L = Lightness value 0-100, where 0 = black, 100 = white

a = relative to green (-a*) towards red (+a%)

b = relative to blue (-b*) towards yellow (+b*)

**measured by colorimeter Model WR-18
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muldusoiiidunasusedony (Table 5) snsuivesnaniin nud1 mAlussuy
FanonndpaiUTENILYaY Huang et al. (2020) CIE L*a*b* fiAnuuanmeiuneain lagen L
finpdn eenuinfiasunielduaeiideacss vpainnelFfinasaadazianf19anue
ANEITBIABNLAANINN IR DU f217 waliiuandanuaEsdBu 9 (Table 5)

Table 4 Yield/bottle and biological efficiency (B.E.) of Cordyceps militaris grew under
different LED color

LED colour Substrate (g./bottle) Fruit bodies (g./bottle) B.E* (%)
Fresh wt. Dried wt. Fresh wt.* Dried wt.* o
Blue 35.16 15.76 972 ¢ 1.59 bc 61.70b
Pink 33.00 15.91 845 e 157c 53.20 c
Violet 35.34 15.87 1022 b 1.77 ab 64.40 ab
Green 36.48 16.09 1095 a 1.76 ab 68.10 a
Turquoise 35.48 16.23 9.05d 154c 5590 c
White 35.47 16.13 10.70 a 1.88a 66.40 ab
cv (%) 7.4 3.9 3.1 7.1

*Mean in the same column followed by a common letter are not significantly different at 5% level by DMRT

Table 5 Number of stroma/bottle, stroma size and color of stroma of Cordyceps militaris

when culture under different LED color

Stroma yield CIE L*a*b* (CIELAB)**

LED colour No./bottle length* (cm.) diameter*(mm.) L a b
Blue 18-26 462 a 399 b 57.34 ab 23.69 ab 59.52 ab
Pink 12-23 3.82 bc 5.09 ab 55.78 ab 30.09 ab 56.07 ab
Violet 9-14 344 c 6.31 a 48.74 ab 2543 ab 5547 ab
Green 11-16 4.04 abc 579 a 50.98 ab 36.21 a 67.64 a

Turquoise 9-21 3.66 ¢ 558 a 4419 b 334 a 61.95 ab
White 17-30 4.32 ab 422 b 62.06 a 19.22 b 53.12 b
cv (%) 11.10 17.50 18.80 29.30 14.00

*Mean in the same column followed by a common letter are not signicantly different at the 5% level by DMRT
Note: L = lightness value 0-100, where 0 = black, 100 = white

a = relative to green (-a*) towards red (+a%)

b = relative to blue (-b*) towards yellow (+b*)
**measured by colorimeter Model WR-18

Table 6 Effects of different LED color on cordycepin and adenosine content of Cordyceps
militaris fruit body

LED color Cordycepin(g./kg.) Adenosine(g./kg.)
Blue 23.61 11.94
Pink 2559 8.70
Violet 21.16 10.18
Green 23.40 12.19
Turquoise 26.05 12.68
White 19.00 10.06

Thai Agricultural Research Journal Vol. 40 No. 1 January - April 2022 87



RN Fpdneniindatninasiiasey
melduaedsine q o Jaln&Aseudoud
NNTUSLLRUAIBELANIEWUIN RUBIABN
WindAnuuanAeuiaN

HAN1IILAIIEAUI N UEITR A YD
ndein@nasiinzneldusedang 4 wui
Wiafwaza1elduasdinesaed fiusun
ﬂaﬂmLﬁﬂugoﬁqﬂ 26.05 n./NN. TD9RINIAD
mamﬁmﬁw%cymﬂﬁumﬁwwﬂ ERLarE
UENRLTY) LEIFNN UWATULEIRDIY AINR1AU
(Table 6) &9AARDNNUNANIINARDITBY Dong
et al (2013) fiwAnuindsitr&nasluainis
LARINUIN mswﬁmmﬂﬂmflu%gamﬂ
THuavdrinsu uRsAINY us9d1 uaz
WRIRLA ANENFD EnSuUSIN e Aludu
wui eeniiadatndnasneliuaedmasansd
fusunuezaludugefiqn 12.68 n./nn.
sa9R981A8 Aonuinfiasunelduaediden
LRIAUNTY LEIRHY LAz UEETIANRITD
waUSunuarfludurasnaniinditifnes
17‘iLa%zymﬂTﬁ”LLaaﬁwwﬁﬁiw‘i"}ﬁqﬂ 8.70 n./nn.
FonaflFuansn9aInT1e91Uu09 Dong et al.
(2013) fiwudn asesAluduasnanunanels
WESELAY LEIRY e wasdpIuazLad
sy awsey

#3UNaN1INARDY

LENNVADALDADARFIN 7 AWNasD
nandnuarUsunuasadulunaniindei
fno9 wu uasduasuarfmaes limansas
siam'inizéjunﬁmﬂmamﬁmﬁ"oLﬁnﬁmaa ABN
indandnasfinsumelfussdiduniiimin
wawﬁmmamﬁmamﬂgﬁﬁqﬂTmﬂﬁﬂizzﬁm%mw
NMIHARGIEATY 68% udnaninnelfuas
Ryaw ﬁﬁmﬁfnwawﬁmammﬁaﬂﬁqm ABN
aiasumeliusdinby uaviideouas
LRIRT1I9 AN TDIADNITAANINNTILEY

88

U 9 wiraninfiasunelduaeinae

D 22

NLﬁuN’W@ugﬂa’W\T’ﬂﬂ\‘]ﬂﬂﬂL‘ﬁﬂ?ﬂﬂﬂ’hﬂﬂﬂt‘ﬁﬂ

=

frsumelFuasdindunazuasdizng uas
wudn Arevaaniiadadndnasfiownznns e
WEE12 9zien L Q\iﬁqm WA LA LEIR
A anuiu usednaseesd Windozndney
asunelduasdmesassd TUsuuans
posladunazasozilufugeige Tunw
w3 nMaliussdidealugaenanszdu
aeniindohanases lifowanan snsredlamiiu
LLazazéﬂuﬁugan'jﬁLLmﬁﬁu

ATBUAM
7arauA Amdainsal duan
AMBUINT Wiunu @mthfianuninends
FIBUIARNIUUY UAEWUNIIUIIBN1TVD
guiideissudeese fiteUfiRenunases
swswdayalussnijifiounaass

ONA1IDI9DY

Stuaun nefadun. 2555, nrsmgiiaduigniiuarin,
u%ﬁ’miﬂ% Wauhe i, NJINNNNIUAT.
94 wti.

Suan neReAun wona pelay LaLITIUNT NeiedLn.
2561. wammqmwgﬁiumiLWW:Lﬁuﬂorﬂ'a
nawdnuazUsuiuarsaeslasdulufia
SOTNAN89. 2. e, Ny 49: (A 1): 172-174.

Anonymous n.d. RGB Color Codes Chart. Available
at: https://www.rapidtables.com/web/color/
RGB__Color.html. Accessed: 5 August
2021

Chao, S.C., S.L. Chang, H.C. Lo, WK. Hsu, Y.T. Lin
and T.H. Hsu. 2019. Enhanced production
of fruiting body and bioactive ingredients
of Cordyceps militaris with LED light
illumination optimization. J. Agr. Sci. Tech.
21(2): 451-462.

38193 BIMSNEAT TN 40 AN 1 NNTIAN - WBIEU 2565



Choi, S.B., C.H. Park, M.K. Choi, DW. Jun and
S. Park. 2004. Improvement of insulin
resistance and insulin secretion by water
extracts of Cordyceps militaris, Phellinus
linteus, and Paecilomyces tenuipes in 90%
pancreatectomized rats. Biosci. Biotechnol.
Biochem. 68: 2257-2264.

Dai, GW., T.T.Bao, G.F. Xu, R. Cooper and G.X.
Zhu. 2001. CordyMax™ Cs-4 improves
steady-state bioenergy status in mouse
liver. J. Altern Complement Med. 7: 231-
240.

Das, S.K, M. Masuda and A. Sakurai. 2010.
Medicinal uses of the mushroom
Cordyceps militaris : current state and
prospects. Fitoterapia. 81(8): 961-968.

Do-Hee K., H.J. Choi, W.S. Jo and K.D. Moon.
2012. Quality characteristics of Pleurotus
eryngii cultivated with different wavelength
of LED lights. Korean J Food Preserv. 19(3):
354-360.

Dong, J.Z, MR. Liu, C. Lei, XJ. Zheng and Y.
Wang. 2012. Effects of selenium and light
wavelengths on liquid culture of Cordyceps
militaris link. Appl. Biochem. Biotechnol.
166(8): 2030-2036.

Dong, J.Z., C. Lei, X.J. Zheng, X.R. Ai, Y. Wang and
Q. Wang. 2013. Light wavelengths regulate
growth and active components of
Cordyceps militaris fruit bodies. J. Food
Biochem. 37(5): 578-584.

Huang, W., N. Cheng, H. He, D. Wang, X. Chen
and X. Huang. 2020. Effects of light time,
light intensity and light color on the growth
and quality of Cordyceps militaris. Asian J.
Agric. Res. 12(02): 62-64.

Hung, L.T., S. Keawsompong, V.T. Hanh, S. Sivichai
and N.L. Hywel-dones. 2009. Effect of
temperature on Cordycepin production in
Cordyceps militaris. Thai J. of Agric. Sci.
42(4): 219-225.

Jang, Myoung-Jun., Yun-Hae Lee, Young-Cheol
Ju, Seong-Min Kim and Han-Mo Koo. 2013.
Effect of color of light emitting diode on
development of fruit body in Hypsizygus
marmoreus. Mycobiology. 41(1): 63-66.

Wong, Y.Y., A. Moon, R. Dufn, A. Barthet-Barateig,
H.A. Meijer, M.J. Clemens and C.H. de
Moor. 2010. Cordycepin inhibits protein
synthesis and cell adhesion through effects
on signal transduction. J. Biol. Chem.
285(4): 2610-2621.

Zhang, AL., JH. Lu, N. Zhang, D. Zheng, G.R.
Zhang and L.R. Teng. 2010. Extraction,
purication and anti-tumor activity of
polysaccharide from mycelium of mutant
Cordyceps militaris. Chem. Res. Chin. Univ.
26: 796-802.

Thai Agricultural Research Journal Vol. 40 No. 1 January - April 2022 89



