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Isolation and identification for strains from wild Phellinus and analysis on its
secondary metabolites

HUANG Li-yang, SHI Hui, WANG Xiao-ting, FAN Gui-zhi
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Abstract: Objective To isolate and identify the strains from wild Phellinus linteus and analyze its secondary metabolites. Methods
Strains isolated and purified were investigated by optical microscope to observe the characteristics of mycelia, ITS sequence was used for
molecular identification and its secondary metabolite content was analyzed by chemical colorimetry. Results The morphological
characteristics of mycelia from pinus, Morus alba, Syringa reticulata, and populus were the same. The growth rate of four flamentous
colonies and their colors were different, wherein the growth rate of the colony from M. alba was the fastest, up to 0.47 cm/d. Four strains
all belonged to genus Phellinus sp, where strain from pinus was identified as P, pini, M. alba was P. linteus, S. reticulata and populus were
P. baumii. The species of the secondary metabolites in the sporocarp and mycelia of Phellinus were the same, but the content was different.
For the sporocarp, the highest polysaccharide content was in the sporocarp from S. reticulata with the content of 98.20 mg/g, the highest
flavonoids, terpenoids, and polyphenols contents were all in the sporocarp from poplar with the contents of 548.49, 1.48, and 33.70 mg/g,
respectively. For mycelia, the highest polysaccharide, flavonoids, terpenoids, and polyphenols contents were all in the mycelia of M. alba,
the contents were 259.64, 223.11, 43.78, and 24.80 mg/L, respectively. Additionally, the content of terpenoids in the mycelia was higher
than that of the sporocarp. Among them, the content of terpenoids in the mycelia from M. alba was about 7 times as that in fruit body.
Conclusion There are no differerences amony form of mycelia from four strains of P. linteus. IDNA ITS sequence analysis could be
used for the identification of strains. The species four Phellinus strains and its secondary metabolite content are clarified.
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(1) DNA M2 RS R CTAB VE4&HL
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(2) PCRY MY SRHIELB rRNA ZEHH ITS X
PB4 514 1TS1 (5°-TCCGTAGGTGAACCTGC-
GG-3") 1 ITS4 (5’-TCCTCCGCTTATTGATAT GC-
3°) 4T PCR #1841, PCR 4™ 4 4& A% (20 puL):
DNA #4 2 uL, 10 umol/L [¥)_E 51494 1 uL,
10X PCR ZEMW 2 uL, dNTPs 1.6 pL, rTaq 24
0.2 pL, ddHO 12.2 pLo R NFEF A 94 CHIAZ: 3 min;
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(3) rDNA ITS J¥4illE 55081 ik PCR &
I P 4 ik MK AR AR R 2w REAT XU 4
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R T 10 mL B0, I 3 mL 2818 KE$2E 1 d,
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T BRI B 0.2% AR, 00 5 s W BB 11 22
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KA 6 min, AHIREW, 7E 620 nm AW E WG
B DR F S Ao, ME bR g Y=
49.768 X+0.043 3, r=0.991 6.

233 EEAMINE KSR FREL 50 mg TS RE
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d, 45 ‘C/K¥# 1h, 7 40 min, RAFE. H 70%
() £ BEIC B PR - IR N 45 AR IR 0.8%, &
N 1%, W52 B R BRI 2 (1) S U T 10
mL [0, BL70% LA 2 22 2 mL, I 2 mL
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FAE A, e AEI ey Y=2.541 9 X—
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El1 REERMEESELOMSHE
Fig. 1 Morphological characteristics of colony

and mycelia from P. linteus strains
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Fig. 2 Agarose gel electrophoresis of genomic DNA
of four Phellinus mycelia
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Fig. 3 Electrophoresis analysis of amplified product
of Phellinus mycelia rDNA ITS sequences
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Table 1 Genetic distance among Phellinus strains

w5 o1 2 3 4 5 6 1 8 9 10

11

2 13 14 15 16 17 18 19 20 21

20

30 0

4 0 0 0

5 0.002 0.002 0.002 0.002

6 0 0 0 0 0.002

70 0 0 0 0.002 0

8 0 0 0 0 0.002 0 0

9 0 0 0 0 0.002 0 0 0

10 0.016 0.016 0.016 0.016 0.018 0.016 0.016 0.016 0.016

11 0.092 0.092 0.092 0.092 0.094 0.092 0.092 0.092 0.092 0.092
12 0.09 0.096 0.096 0.096 0.098 0.096 0.096 0.096 0.096 0.096
13 0.094 0.094 0.094 0.094 0.096 0.094 0.094 0.094 0.094 0.094
14 0.024 0.024 0.024 0.024 0.026 0.024 0.024 0.024 0.024 0.024
15 0.024 0.024 0.024 0.024 0.026 0.024 0.024 0.024 0.024 0.024
16 0.096 0.096 0.096 0.096 0.098 0.096 0.096 0.096 0.096 0.096
17 0.098 0.098 0.098 0.098 0.100 0.098 0.098 0.098 0.098 0.098
18 0 0 0 0 0.002 0 0 0 0 0.016
19 0.09 0.096 0.096 0.096 0.098 0.096 0.096 0.096 0.096 0.096
20 0 0 0 0 0.002 0 0 0 0 0.016
21 0.024 0.024 0.024 0.024 0.026 0.024 0.024 0.024 0.024 0.024
22 0016 0.016 0.016 0.016 0.018 0.016 0.016 0.016 0.016 0.004

0.006
0.004
0.092
0.092
0.006
0.008
0.092
0.006
0.092
0.092
0.090

34 4%EHEEE rDNAITS FHIHEBEES R

%M Neighbor-joining (NI) =M R R H
B ULIE 4, KAR SRR S FA AR ZFLIR Phellinus pini
AF200242 BRSO R, 0P H0 AR
K 99%. W BRSO )ZFLEE Phellinus linteus
AF200226 MIBMEZ R Rigdl, P a0 AR
H100%. 5T FH w6 KEHESLE Phellinus
baumii AF534069 MRRES G R, HFHIAH
APER 100%. b Pk 5 it [CR 2 FL IR AF200231
%ﬁ%%ﬁ%?%ﬁ,ﬂﬁﬂHUﬁﬁ%%olﬁ
I BB A SRR RS AR IZ AL, W S e
MR B ZLEE, B | S AR 5 8
R g i FG AT 2 LA
35 RETFIAPRERGBEMENTH

HE S AT, ANFRIE SR Tk b 20, 3
fid. —#iAZm 4 AR EAR. 75k
TP A R T AR S, LB 98.20
mg/g, TMEH. kR 2 Myt e e R3S A M R S0

0.002
0.098 0.096
0.098 0.096 0
0.004 0.002 0.098 0.098
0.006 0.004 0.100 0.100 0.002
0.096 0.094 0.024 0.024 0.096 0.098
0.004 0.002 0.096 0.096 0 0.002 0.096
0.096 0.094 0.024 0.024 0.096 0.098 0 0.096
0.098 0.096 0 0 0.098 0.100 0.024 0.096 0.024
0.094 0.092 0.024 0.024 0.094 0.096 0.016 0.094 0.016 0.024
AF200226
_Eg;’%#xﬁ%wk
AF200228
] EF694971
AF080458
L AF153009
_ AF200227
90 AF082102
AF082101
89 [ AF077678
AF080457
AF200231
100 L— M B B ik
[———— AF534069
[ AF534068
100 L™ S o bk
_ AF200242
AF250930
100 AF420589

—531 FARY 2T TR PR
—EAYOSW%
AY089744
RYREFW T EXF 4 bootstrap {5 (1 000 IXREH, 60%LL T
RER), ACRDBPMPRE—RTILE (%);

Numbers (%) on main branches represented bootstrap support values

(for 1 000 iterations, lower than 60% were not shown)
B4 ETREHE rDNAITS FFHI NI RAELER
Fig. 4 NJ phylogenetic tree based on rDNA ITS

sequences of Phellinus
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Fig. 5 Content of secondary metabolites in sporocarp of Phellinus

HFE B BN 548.49. 148, 33.70 mg/g.

3.6 REFELATIERSYENTL
FE—ANEEFR RN, SR AR R T B R

PR AR WA 2.0 T AR B i da e (T R 22 A4k 5

T/, TUR{EE 848 g/L, M EACHYI G

BRI AN B R IR 24 Ok S S, HZHE
T A 2y R S R0 0h 36.86 mg/g Fl1259.64
mg/L. 31.66 mg/g #1223.11 mg/L. 6.22 mg/g F143.78
mg/L. 3.53 mg/g A1 24.80 mg/L. [N, Bkt
AW IL7/e A EE R (A SE 7 N 1 N 1y SIE A L)

x2 REFZEFPRERGFVHTETL 1=3)
Table 2 Production of secondary metabolites in mycelia of Phellinus (n=3)

o % W W =i Z

- T /
Wt ooy RRAEC MR/ REAR MR/ RRARS SR/ REMERS R/

(mgg ") (mgL") (mgg ") (mgL™") (mgg")  (mgLh) (mgg")  (mgL")
WA 7714088 29304949 224787661 1224150 10015+ 886 3304043 25294260 1754055 13224278
EM 7044016 36861649 259.64+4791 31661227 2231142089 6224003 43784193 3531036  24.80%2.00
B 8484050 16544077 1392041767 19031067 16118+ 475 2434026 20524386 240058 20244424
TF
Wbt 6594069 29224573 1908742974 441+147 2842+ 633 3341004 21754296 0814014  528+034
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