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Effects of Carbon Sources on Mycelial Growth and Polysaccharide Activity of Inonotus obliquus
QIN Jin—tao, WANG Liang, CAO Yu—jie, LAI Yu-ting, ZHENG Qin—hua, LIN Han,
HUANG Zhuo—xin, YANG Dong—sheng, WANG Lan-ying"
(School of Pharmacy and Food Science, Zhuhai College of Science and Technology , Zhuhai 519041,
Guangdong, China)

Abstract: Taking Inonotus obliquus as the research object, this research adopted the way of plate culture and
liquid shake flask culture to observe and compare the effects of different carbon sources (maltose, glucose,
sucrose, corn starch, lactose, corn flour, fructose, mannitol, sweel potato starch and soluble starch) on the
biological characteristics of mycelium and the activity of liquid fermentation products. The results of solid
culture showed that fructose, maltose and sucrose had a great influence on the growth rate of mycelium. When
maltose was the carbon source, the mycelium grew fastest, reaching 0.302 em/d. Fructose and sucrose delayed
the aging of mycelium, the mycelia of corn flour and glucose were the strongest, and the mycelia of maltose and
sweet potato starch had the highest growth density (the dense part was felt like wool shaped ). At the same time,
the results of liquid fermentation showed that the total biomass of corn flour was the largest, followed by glucose.
As for the active substances, most carbon sources promoted the accumulation of active substances with the
extension of culture time. With glucose as the carbon source, the polysaccharide content of mycelium was the
highest at 11 d, followed by lactose. When sweet potato starch, corn starch, maltose, and lactose were used as
carbon sources, the 1, 1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging rate of water extract of
mycelium reached more than 70%.

Key words: antioxidant activity; Inonotus obliquus; carbon sources; liquid fermentation; biological character—

istics
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Fig.1 Variation of mycelial growth diameter under different carbon sources
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Table 1 Effects of carbon sources on mycelial growth of Inonotus obliquus

TR Y& H AR /em B PR
a § 3K 55K 557K PR 11K 13 K B/ (em/d)
T 1.730.06" 2.69+0.01" 4.05+0.07" 5.48+0.09 6.55+0.31> 7.52+0.54* 0.258+0.021%
R 1.58+0.08" 2.8620.31% 4.31+0.40" 5.71+0.66® 7.130.14% 8.53+0.07* 0.297+0.003"
LT 2Ny 1.64£0.14" 2.5420.08 3.61+0.22° 4.73+0.01" 5.49+0.09% 6.6620.11" 0.225+0.004"
AR TEN 1.23+0.06" 1.39+0.10° 2.51+0.78" 3.56+1.33¢ 4.46+1.64" 5.44+1.73° 0.178+0.067°
HAE 1.560.04™ 2.68+0.20™ 4.05+0.28" 5.13+0.45" 6.17+0.69* 7.17+0.89" 0.245+0.034"
bk 1.49+0.04¢ 2.11+0.06° 2.31+0.06" 2.5620.30° 2.87+0.13¢ 3.32+0.12¢ 0.097+0.005"
B Niih) 1.26+0.07" 1.58+0.20° 2.89+0.47 4.52+0.08° 5.30+0.48 7.24+0.27" 0.248+0.010"
TR 1.60+0.08" 2.700.05" 4.1420.24% 5.71+0.24* 7.38+0.35® 8.53+0.22" 0.297+0.009*
i 1.69+0.01" 3.0420.16" 4.70+0.09° 6.4120.11 7.7620.20* 8.66+0.02" 0.302+0.001*
TKTER 1.48+0.06° 2.4020.05" 3.68+0.08" 4.86+0.30 5.27+0.29¢ 6.8420.02" 0.232+0.001"

1 RPN R AR 25 573 535 (P<0.05) o
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Fig.2 Growth status of flat mycelium under different carbon sources ( front )
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Fig.3 Growth status of flat mycelia under different carbon sources ( back )
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Fig.4 Microscopic observation of mycelium under different carbon sources
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Table 2 Effects of carbon sources on mycelial biomass of Inonotus obliquus

. 22 ) g Ll B H 353
$3R $5R TR oK 5511 K 5513 K KAH/(gd)

e 0.08+0.01" 0.1420.04¢ 0.36+0.10" 0.48+0.06" 0.660.02" 0.75+0.06" 0.046+0.015
ES i 0.27£0.01° 0.45+0.07" 0.67+0.04* 0.63+0.02"" 0.68+0.06" 0.67+0.05" 0.076+0.018"
LLVER 0.100.08" 0.17+0.06° 0.40+0.04" 0.37+0.04 0.22+0.03" 0.20£0.01° 0.03420.015"
M 0.40+0.02" 0.46+0.03" 0.63+0.03 0.79+0.09" 1.03+0.05* 0.96+0.20° 0.095+0.020*
FLbkE 0.25+0.01° 0.27+0.08° 0.27+0.03" 0.36+0.05° 0.34+0.05° 0.44+0.06' 0.047+0.019
ER Nl 0.59+0.12* 0.81+0.19* 0.74+0.18° 1.09+0.21°* 0.700.06" 0.68+0.06" 0.117+0.056"
HEWE 0.13+0.02" 0.250.01° 0.39+0.08" 0.67+0.07" 0.630.03" 0.72+0.03" 0.056+0.011
G 0.26+0.02° 0.59+0.09" 0.610.03* 0.610.11° 0.660.05" 0.710.06" 0.079+0.023"
FRTER 0.28+0.13¢ 0.28+0.06° 0.37+0.04" 0.37+0.06° 0.41+0.04 0.31+0.01* 0.050+0.023

T « BRI B 2 57 i (P<0.05) .

HI 3 2 AT, 5 ORI BRI AR 1L, oK TER (FL
WERRIEAE 2 B BOGFR RIN, AR R 24 K 225 W
F(P<0.05) . SRR L, H#ERE FLME . FoKE
Ky LT SEE Ry IR AE S B B RE SR R N, I HE R R 22
AR R (P<0.05) o SLTETERRRIEA L, B K1
Wy 22 M SRR IR A G B BERT SR B N, MR
2K 22 5 B E(P<0.05) o 22 205 5 MR, ZLbE 5
FORTEM MR , 7E 4B BERE SRR 8] B 228 K 25 7 A
35 (P>0.05) 0 AN AR T 22 4 B H A3 R/
JGE P A 3 DK TTASY > 28 A > 22 25 A > SR> TS 1 oK
Fy>FUNES T @ RS2 g ey, Hbh SR 244

AR, S TIA Y, ATRER TR MR P RIS
o 22 A TG, LR A A, o TR A A AR
FLor A de) 2 1, AR R & 5, Bt LUR T
LZ PR PR A T 22 A W B D ) R SRR E K
SRR, 7 HrA Sy, LB T HOMER OB , 7678 R N
XS FR A, T L3 B 22 2 e A, X T U
SRBRIR , i TIEA I T REBOR, 7870 B G 7 e
FEAE—E IR, By LATH 22 E AN
2.4 AN[RIBRUEORT FUMEERRAR A e 22 2 & i 52
AR Bl SR I E] B 3, A 22
2 A I E R L 3.
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Table 3 Effects of carbon sources on polysaccharide content of Inonotus obliquus

- FEih 2 2/ (mglg)
R H3K FRES FRES FTES FETES §13 K
g 90.61+2.99¢ 79.98+3.21° 85.51+2.46° 112.95+4.02 106.63+2.55¢ 134.23+3.15°
S 83.07£3.77° 88.86+3.05" 100.7523.75" 100.0623.11" 111.65+4.71°¢ 104.45+3.75"
LLEVER 62.62+2.82° 52.56+2.24¢ 46.78+3.30" 48.53+2.29' 43.82+2.18" 41.62+2.17¢
A 104.35+3.18" 142.90+5.62 150.97+5.91° 160.71£5.15° 169.42+7.17* 148.82+6.19"
FLwk 111.84+3.35* 91.47+3.34" 119.43+3.46° 139.50+5.36" 147.79+6.92" 175.90+5.10°
FORMRY 47.8422.54' 48.432.07* 50.401.20" 59.05+3.27° 55.13+2.50° 53.27+3.04'
HEvE 94.90+3.91° 111.49+3.84¢ 125.3322.12" 138.82+4.83" 142.40+5.78" 135.745.62¢
22N 109.56+3.46" 120.964.75" 130.0324.19" 106.29+4.52¢ 63.47+1.97" 95.36+3.46°
FRTER 111.54+2.93 63.07+3.00' 52.44+3.11" 52.97+2.82¢ 59.57+1.93* 50.62:+3.20

L : ISR TR oR 2857 3% (P<0.05)
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Table 4 Effects of carbon sources on DPPH free radical scavenging rates of Inonotus obliquus polysaccharide extract

DPPH H HET5 R %%

e H3K ERPN EINPN EPN EBIPN 13 K
R 27.360.01" 26.17+0.09" 24.12+0.08" 28.33+0.48" 25.3420.96" 32.79+0.27
S 49.21+0.16" 41.35+0.31" 37.93%0.11" 42.4120.19” 42.43+0.20™ 56.82+0.29"
LIEEN 28.00+0.05™ 29.31+0.08" 51.24+0.32" 51.94£0.22" 60.28+0.03" 74.21£0.21"
kL 36.87+0.37 39.73+0.31 31.85+0.25 36.21+0.35 34.710.24 38.48+0.35
Bk 40.930.14™ 41.53+0.35 50.61+0.08" 59.43+0.12" 64.13+0.07" 71.08+0.15"
FOK MRy 32.78+0.07" 47.80+0.09" 52.21+0.25" 46.21+0.18" 57.750.25" 65.10£19.03"
HEWE 58.230.06™ 32.38+0.36" 30.79+0.07" 42.50+0.25" 38.06+0.24" 35.16+0.31
B s 23.87+0.52" 29.44+0.55" 34.48+0.04" 52.56+0.18" 50.98+0.17" 76.21+0.15™
FKTER 36.49+0.21 35.31+0.38" 54.54+0.11" 65.78+0.42" 68.78+0.06™ 73.49+0.06™

T« [ A S AT EAT LL , - R 22550 .35 (P<0.01),

M 2% 4 A, M5 FRETE 5.7.9. 11 d B, 256k
JRY 5 B0 DPPH H L5 PR 22 S ik 3% (P<
0.01) . MEEFRRTIN 3 d BF, B T FOKRTER 5840511
DPPH [ L5 BR R 25 5 A8 B3 (P>0.05) , HoAx £
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