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Abstract: Objective To study the effect of light quality on the growth as well as triterpenic acid content and component of
Ganoderma lucidum mycelium. Methods Light-emitting diode (LED) was used as sources of light, the growth index, content and
component of triterpenic acids in G. lucidum mycelium cultured under different LED conditions were investigated along with culture
time. Results The growth rate, morphology, biomass, total contents and components of triterpenic acid in G. lucidum mycelium
varied under different lights. The mycelium cultured under blue light maintained stable growth during the whole period; Under red
light, both growth rate and biomass of mycelium were the highest in early time, subsequently, decreased sharply and grew slowly.
Under green light, both growth rate and biomass of mycelium were the lowest in early and medium phases, while increased
significantly later, especially dry matter. Triterpenic acids were highly produced on the day 7 of cultivation, while decreased in content
and increased in types. Green light and blue light had a distinct advantage of improving the type and content triterpenic acids in G.
lucidum. Conclusion Light quality affects the growth as well as the content and component of triterpenic acids in G. lucidum
mycelium, and blue light irradiation is the best for the steady growth and triterpenic acids accumulation.
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Fig. 1 Variation of colony diameter of G. lucidum mycelium
under different light qualities for 4—10 d
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Table 1 Variation of biomass accumulation of G. lucidum mycelium under different light qualities

i /g

TriE /g

He
4d 7d 10d 13d

4d 7d 10d 13d

2106 0.153£0.035a 0.601£0.076 ab 1.507+£0.263b 2.534+0.742 a
#Ot  0.08240.019b 0.60040.072 ab 1.040£0.422 be 2.28540.684 a
20t 0.076+0.022b 0.441£0.087b  0.606+0.137¢ 1.917+1.153 a
WH 0145400352 0.694+0.159a 2.638+0.340a 2.871£0.042a
HEE 0150400722 0.693£0.155a  1.08410.360 be 2.505+0.830 a

0.014£0.002a 0.076+0.004a 0.231£0.004b 0.403+0.010b
0.010£0.002b 0.074+0.008 a 0.160%0.009 ¢ 0.359+0.011 b
0.009+0.002b 0.072+0.038a 0.108+0.009 ¢ 0.673+0.035a
0.011+0.001 b 0.0881+0.009a 0.456+0.005a 0.543+0.012 ab
0.012+0.001 b 0.073+0.003a 0.1424+0.006c¢ 0.351+0.016 b

[{—FIANFFER R R ZER BE (P<0.05), T

Different letters in same line indicate significant difference (P < 0.05), same as
F2 FRXRLET~13d REBFLEAL=IERETK
(x+s,n=3)
Table 2 Variation of total triterpenic acids content

in G. lucidum mycelium under different

light qualities for 7—13d (x +s,n=3)
MHERR ) (mgg D

TR
7d 10d 13d
A 1.66+0.08d 1.684+0.02d 1.28+0.09¢
O 2.11+0.08¢c 1.98+0.05¢c 1.93+0.05a
ot 2.16+0.03¢ 2.73+0.02a 1.58+£0.09b
otk 488+0.02a 2.05+0.03b 2.08+0.05a

MR 2.684+0.05b  1.55+£0.03¢ 1.96+0.15a
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Fig.2 HPLC overlap graphs of triterpenic acids in G. lucidum mycelium cultured on day 7 (a), day 10 (b),

and day 13 (c) under different light qualities

AHIET, A DA b BN 308 A B BT 22 A 5 — i PR 1 1y
THADE AR ER, 55 R R R s s
YERTRE 10 K, 40, . SUCAFREMEN 8
g Hg s, SR AbEE A ANEE N 1 0, ]
557 RUETHRLLE AT AW, FRIER R 25 Ve [T AR AR A A
Rs WG A SR, 20 3. 4 SR
ELEf 7 R B 85%- 80%-. 92%; Z:AbHiig
A AR ST, 2, 3. 4 SUEALLES 7 Ry
AR 90%. 90%. 86%, 5+ 6. 7 SR ATt
e £ECFN RO A PR R 22 44 =5 1R HPLC Ut I AHALL,
RZLCALBE 3 S AR L OB Ab B

WL AREE IR RS 13 K, SRoaRiE a3 hn 9
G, SEGAREE 60 min JiT PR IEE H 1Y N FLI AR
Ko LDCHEDCA B HIEEI >, 5. 64 7. 85
WETH RECA A B . IEEFRER 7. 10 RIGEIAILLXT, 3
SRR BLAT R, SR A B B % 7 )
SERIENN ;S RN e b B 55 77 o [ i i 9 5
2L, HOBREIE 7 RECK, 5510 REFMG, 28 13 K
BRI, 2 SUELEXT AT R 40, Sk, WOtk
PR 7 RN K, BERESR I [A) G K U [T AR
B s AL IR EAAE S, B 13 RIS TR

B

o

SRR IS NRIEFRAE 7~10 KRIE 2 S, 5 13
R
4 itig

I DA £ 25 S0 TR E KB BOAN G 22
eV, AR, SRMBHA LR

ANTR] 5 Ak B NS B B T 22 A A KA AR R R B PR it
PERM, A5 & BT ST E 42 A KRSV LED 6
VREE BT AT i 55 1 A K nT DA FRAR Bl A AR 358
Yy, e LED RV R 5 AR i
HAT RGr s a5, Re ek JLR R 222
FHECEE M TR & RS BLR 2 0 s = R Tk B 2
FORTER I . 75 R 2R ket b, #osat
MR Z W mER R, EWak, L=
Mtm, OB E, 45NN S AR
EUSPL Ay DB, WO R 2R 2 AR IR
PG -

AN TR A B R 2 T 22 AN [R]85 5 I — i R
JAr TR, R ARRTIRES 7 RN AT LA
B 6 Fh =R, 1A RO R R R R T A 22 Ak 3R
T KRR =i &4, 2 30d A4 Ak
B0, I R 2R R B RRS [FL 8 77 7 U L=
5 R S AR & o i B 2 . SO Ab BB 22
RERFRSS 10~ 13 R 1 SIELEAE, HAB AL F R 22
WERFRSE T~13 KRG, U] 1 SRR R Z TR
AAESEES T Ak, HTRRP R E.
20, . SR WOGKER L AREFRE T~13 RIYH
2 SURLEAE, IR IR 13 KA L, HEmRN,
YGRS 2 ST AR I R 2R F e
e HEFRAE 13 K, KACFRH 44K =05 R HPLC &
TR A AN IR T B, AR 2R A 3 By 22 44—
i HPLC & 60 min Ji, WIS H 19 n Ho0& iR



* 3550 -

¢ %% Chinese Traditional and Herbal Drugs

F44% F24H 203F 12 8

Ky IXBLIEACE I AL 73 ] BE AL P o 2R
ZHE AERELK RS,

S IR R 2R C2. RZMR LML, R
2R B AR 2R AN i B AE AT ] (3 45 it
AT HPLC W5, KIL 1. 2. 4 S UERIOR R I [] 53531
HRZM A By C2 (ERFINTA] 5, SRR I8
REANICHE 73 AT R B IE S AN 0 R AN —
B VWKL AR I O FARFRAE S ) 5 o
ASERE L HPLC H120 LA RDG AR BE R 2 42
PR HT TR I I 0 = R 5 DL, AR 5 e BEAT I E
S R RE PR 2T 22 AR K] 3 S B ROR
WA, A e D0, e LB AR I =i R
o3 IR A

SE3HK

(11 5Kz, BF. RZMERo 2y BAER [0,
SREE . I 2550 M, 2006, 21(4): 152-155.

2] E38uL, &AM, MLJE, 55 RP-HPLC Al UV-VIS 7%
W5E RZAFWERII 2 BEIRA R ZR (1], 2599
5T, 2012, 35(3): 190-193.

3] MRIL, BrmZ, = JF J6HR R ZEK RPUE I
AWM [J]. 2, 2011, 42(12): 2529-2534.

(4] wHkE, & M, O, A RGEWFINEES
R AAR P ST BN T (9], 2 2,
2010, 35(1): 8-12.

[5] Sliva D. Cellular and physiological effects of Ganoderma
lucidum (Reishi) [J]. Mini-Rev in Med Chem, 2004(4):
873-879.

[6] Liu G, Zhang K. Mechanisms of the anticancer action of
Ganoderma lucidum (Leyss. ex Fr) Karst.: A new
understanding [J]. J Integr Plant Biol, 2005, 47(2):
129-135.

[7] El-Mekkawy S, Meselhy M R, Nakamura N. Anti-HIV-1

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

and anti-HIV-1-protease substances from Ganoderma
lucidum [J]. Phytochemistry, 1998, 49(6): 1651-1657.
Zhu M, Chang Q, Wong L K, et al. Triterpene
antioxidants from Ganoderma lucidum [J]. Phytother Res,
1999, 13(6): 529-531.

HUTES, BIRE, B i, 55 A2 TSR iRk
J853 B P N FUIE SKBR3 4N M ¥ GE iE k7], AR 24
P5IRIR, 2013, 28(2): 132-137.

OREL, X B, EPUR, A RZE R SR E
Tk g [ B 25 2K, 2007, 32(12):
1234-1236.

+Ofh, MR R A REZEREHAL=EREGY
FRENE ] PEHAIE, 2006, 25(1): 30-32.
T, W 25, dKkaeom, &5 R ZRHR LY YEY) i
HIFE SIS 787 K i [J]. hEEZ, 2011, 42(6):
1125-1129.

ook, ROE, BEZE REZ=WEAG O 08
2247, 2003, 38(1): 50-52.

Arjona D, Aragon C, Aguilera J A, et al. Reproducible
and controllable light induction of in vitro fruiting of the
white-rot basidiomycete Pleurotus ostreatus [J]. Mycol
Res, 2009, 113: 552-558.

Jang M J, Kim J H, Lee Y H, et al. Method and system
for culturing ergosterol-enriched oyster mushroom using
led illumination: Korea, KR1168747B1 [P]. 2012-07-26.
Qiu G. Method for applying LED (light-emitting diode)
lamps in enoki mushrooms: China,
CN102668879A [P]. 2012-09-19.

B HAC. LED 1EA&RN 5 A7 M0 ik B Y 5 i 5 e 2
U], AL R S, 2008, 10(6): 42-47.

MR ¥e, B M, BRmZR, & OGN R ZE LR K
KPR TAA AR IR SE (9], B 2524, 2013,
38(12): 1887-1892.

Y, A, SRS, S5 AR Al R Z o =E R
WA ELELITST (1. *H 2581, 2004, 27(8): 575-576.

growth of



