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Effect of nitrogen sources on the growth and carotenoid production
in Cordyceps militaris

YANG Ying"? ZHANG Jiao-Jiao® BU Ning® DONG Cai-Hong 2

1 College of Life Sciences, Shenyang Normal University, Shenyang, Liaoning 110034, China

2 State Key Laboratory of Mycology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

Abstract: [Background] Cordyceps militaris is one of the famous medicinal fungi. Carotenoid is not only
an important active component but also affects the appearance of fruiting body. However, the factors
regulating its production are unknown. [Objective] To revea the effects of nitrogen sources on the growth
and carotenoid production of C. militaris. [M ethods] The growth rate, conidia and carotenoid production on
media with different nitrogen sources were determined and the optimum nitrogen sources were selected. The
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effects of nitrogen concentration on carotenoid production of C. militaris fruiting body under different light
conditions were further determined. [Results] There were significant differences in growth and carotenoid
production of C. militaris on media with different nitrogen sources. The growth rate was the fastest in wheat
bran and soybean powder media, showing as fluorescent yellow and very weak red, respectively. The conidia
produced in peptone and yeast extract media were significantly more than that in other nitrogen sources
(P<0.01), and the colony was orange. There was no pigment production in inorganic nitrogen source media
except for trace pigments on the back of plate of glutamic acid and ammonium chloride. It was found that the
carotenoid content increased with the increase of peptone concentration in the range of 0—3%. Blue light was
more suitable for the carotenoid production in fruiting body than white light. The carotenoid contents were the
highest with the peptone concentration of 1% under both white and blue light conditions, 2 809.38+386.24 ug/g
and 4 093.75t£518.37 pg/g respectively. [Conclusion] Nitrogen source and its concentration significantly
affected the carotenoid production in C. militaris. Blue light and peptone concentration of 1% were the best
conditions for carotenoid production in fruiting bodies. This study will be helpful for cultivating C. militaris

fruiting body rich in carotenoid.

Keywords: Cordyceps militaris, Carotenoid, Nitrogen source, Blue light, Concentration
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Tablel Mediawith different nitrogen sources
AR R A IS
Classification Nitrogen source Nitrogen content (%) Amount (g/L)
AR Amino acid H& R Glycine 18.6 26
A& B2 Glutamic acid 95 52
JeHLAE Inorganic nitrogen S48 Ammonium chloride 26.2 1.9
Fr& IR %% Ammonium citrate 17.3 29
filifik% Ammonium nitrate 354 14
filsE24# Sodium nitrate 16,5 3.0
A HLA IR Organic nitrogen 45 [ ¥ Peptone 125 4.0
5 5K Soybean flour 52 95
TRERHREUY) Y east extract 12.7 39
Z %k Whest bran 10.0 49
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Figurel Colony of Cordyceps militaris cultured on media with different nitrogen sources
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Table2 Effectsof nitrogen sourceson the growth rate of colony and conidia production

ERTES IR AR P
Classification Nitrogen source Growth rate (mm/d) Conidia production (x10%dish)

S LR Amino acid & Glycine 3.34+0.23D 10.92+0.58C
A% Glutamic acid 2.48+0.05F 7.42+0.72C

TeHLEJE Inorganic nitrogen S Ak# Ammonium chloride 2.30+0.13F 2.92+0.52C
Fr&ER £ Ammonium citrate 3.46+0.40CD 8.00+3.50C
iR %% Ammonium nitrate 2.95+0.13E 5.50+2.95C
fi§AR%H Sodium nitrate 2.37+0.38F 2.83+1.28C

A HLAIR Organic nitrogen E [F1Jif Peptone 3.66+0.50BC 24.67+11.568B
# 74} Soybean flour 3.81+0.15AB 11.83+2.67C
I RERINY) Yeast extract 3.32+0.38D 71.17+10.69A
%k Wheat bran 4.03+0.09A 3.92+0.29C

T R IR EZE, FIPIEEES AR K E - (Duncan' s 2 1 FiR 4 ) FER 0.01 K Ei2ER B3, RiEE2ER.
Note: Values are the mean+SD of triple determinations and values followed by the different capital letters are extremely significantly

different by Duncan’s multiple range test (P<0.01).
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Figure2 Colony of Cordyceps militaris on the media with different peptone concentrations
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Figure3 Effect of peptone concentration on the color of the velum under static liquid culture
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Table3 Effect of peptone concentration on the fruiting body growth of Cordyceps militaris and car otenoid production under

different light conditions

WAL FAS PR AR
A R B Biological efficiency (%) Carotenoid yield (ng/g)
Peptone concentration (%) =P [ F16 ot
White light Blue light White light Blue light
0 71.00+0.91ab 70.63+4.33ab 2 193.75+290.63b 2 943.75+301.75b
1 78.00+1.22a 78.75+1.94a 2 809.38+386.24a 4093.75+518.37a
3 73.34+3.12ab 69.25+1.94b 2 225.00349.06b 3 275.00+564.16b
5 63.63+1.44b 59.63+3.22¢ 1 968.75+110.53b 3 375.00+525.00ab

TE: RPEIR T EEREE, FISEERS A R/NS i (Duncan’s £ 8 LSS R)FOR 0.05 KT B2 5 1.
Note: Values are the mean+SD of triple determinations and values followed by the different |etters are significantly different by Duncan’'s

multiple range test (P<0.05).
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