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Comparative study on the intracellular polysaccharides and triterpenoids
produced by 16 Wolfiporia cocos strains with submerged fermentation strategies
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Abstract : Experiments were performed ‘aimed to screen out submerged fermentation start Wolfiporia cocos strains, which
should be high intracellular polysaccharide yieldvand triterpenoid yield. PDA enrichment plates and submerged fermentation
cultures were adopted to determine the mycelium growth rate , respectively. The submerged fermentation strategy was employed
to analyze the potentials.of 16 W. cocos strains producing intracellular polysaccharides and intracellular triterpenoids. The data
from mycelium growth rate determination assays demonstrated that there is no correlation between the growth rate of mycelium
grown on PDA plate-and that cultured in seed medium. And our data showed that the browning phenomenon of W. cocos could
be alleviated by decreasing the initial pH value of primary seed medium to 4. 0. Furthermore ,AS5. 137 exhibited the highest
intracellular polysaccharide, content, up to 377. 60 +0. 10 mg/g, but DB displayed the highest intracellular polysaccharide
yield,up to 1.01 £0. 13 g/L. Y1 produced the most amount of intracellular triterpenoids, and the corresponding value was
83.89 #4.28 mg/g. However, Jingzhou28 displayed the highest intracellular triterpenoids, up to 136. 63 +26. 66 mg/L. As
faras on the production of intracellular polysaccharides and triterpenoids of W. cocos is concerned, the data from this study
suggested that AS5. 137 and DB are suitably employed as submerged fermentation start strains for producing intracellular pol-
ysaccharides , while Y1, Jingzhou28,Z(z) ,and Xingpinzhong as submerged fermentation start strains for producing intracellu-
lar triterpenoids.

Key words : Wolfiporia cocos ;intracellular polysaccharides ;intracellular triterpenoids ; submerged fermentation
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Collected W. cocos strain information

FbR 2

Strain number

[ELEES

Popular strain name

B IR

Source

CGMCE'5. 137 AS5.137 o Rl BE AR Y B 5 T
COMCE5.78 AS5.78 b E R BE U TS
ACCE 51961 Gl rh LN AR W T e R B
ACCC 51962 Y1 e Al Bl A= Ay B R (R O B
ACCC 51964 SC rh LN AR W T e R B
ACCC 51965 T e Al Bl A 0y B R (R O B v
ACCC 51968 Jingzhou28 e [ Al Bl A A TR AR T B v 0
ACCC 51969 Z(z) e Al Bl A 0y TR (R R B v
ACCC 51970 DB e I AR A A e o DR B O
ACCC51976 Shengling e Al Bl A My B R AR B
GIM 5.219 GIM 5.219 IR G
PO PO TR RSy B

W. C0003 W. €0003 BRI K2 A A B2 B A ) TR S0
% A5 A5 A L BHF I B

T il Yeshengzhong o A oty P B2 A A B
i Xinpinzhong A A Ay B
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KH,PO, 1.5 g, JG7K MgSO, 0. 75 g, Vitamin B1 100
mg, il 20 g, pH HA,

PRES R — A 7R FR 2k (1 L) Bl J7 : £ 52 200
o AN 20 o FEINR 3 &, BEERHS 3 ¢, KH,PO, 1.5
g, JG7K MgSO, 0. 75 g, Vitamin B1 100 mg, pH4. 0,
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AR 22 T (g) , V38 RBERARFR(L) o
1.6 HZEREA=FESENE

PREARLE P I 9 =il &5 £ 1) e £E & 1 K 8K
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Ko W.C0003 4K Hfe, 4= KR A 0. 81 £0. 02
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2 16 BETELEKTEIREFHEE FRSRR (n =31 +5)

Table 2 Characteristic description of 16 W. cocos mycelia growing on solid medium(n =3 ,; +5)

[CEZSSIES

Sﬁﬁﬁaﬁe My Ce]i?zlm‘?g;lh rate Description ?ifiiﬁﬁf;ﬁfg of mycelia
AS5. 137 1.35+0.00™° B 222, W T 57 3 SR L AR 2k
AS5.78 1.36 0. 14® WL ZB0, NGBS RER L KR

Gl 1.29 £0. 00" W22 2, PR SR I 2 3R R
Y1 1.38 +0.00% W22 )2 SF R L5508 SR 28U A
sC 1.36 £0.02% PR 22 )2 R K N S5 R AR KGR
T 1.26 +0. 00 W22 )2 NGBS SR 2 R R
Jingzhou28 1.21 £0.08% AR EIRIE S (MY 24 S
Z(z) 1.42 £0.05" FIAREIRIE S8 SEaWa ol - 4 T
DB 1.04 £0.00" W22JRIR)E g 2R, A2 kb
Shengling 1.23 £0.00¢ 2220 WREA K 58, SAE 2 AR A
GIM5. 219 1.11 0. 02 222 R AFRLEE ST SR AR GR
PO 1.24 +0.02¢ W22 )20 58 WBEAE K B Z AN R IE
W. 0003 0.81 +0.028 B2 GRS UE R 2B kS
A5 1.08'+0.00" W22 )20, h G B IR RIR, AW LBk GR
Yeshengzhong 1.24'+0.00" WL 2, NG5 WA K RUE TR 2R K ik
Xinpinzhong 1.10 0. 00" W22 )2 PR R NI KA L R R

TE - [RIZ) AR ) P R 3R B2 ] A9 525 e (P <0.05)

Note : The different letter in the same column represents the significant difference among the mean values (P <0.05).
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A5 SR TE (14 T 225K s R T, FEARBIFE S #7114 16 Fh
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T2 pH B s AR TR 22 23 43 IR M W I, B
5 FRILN) pH TR, K0 RS 72010 pH [ 7E
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FEFEAR T i 16 FhARZE TR MR 19 JEA A K Rtk 2
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Strain: Y1 AS5.137 Jingzhou28 Gl

Strain: Gl Gl Gl Gl

| —HFFEFENG pH MESREELEKNEM
Fig. 1 Effect of the initial pH of the first-class seed medium on the mycelium growth of W. cocos
TE A ANE P I B AR RN ) pH BRI —JRhF 15358, 037 5 K, — LR Rk (A1 Jingzhou28 ) 1 K BEVR 7B A4S (4 BLG1 HeRh TR 9146
pH [ — R 3, B T 08k T4 97 5 R

Note: A : Strains were inoculated into the first seed medium (pH nature) ,and cultured for 5 d. The color of the‘culture of certain strains like

Jingzhou28 was brown; B:Gl was individually inoculated into the first-class seed media with initial pH values varying from 4.0 to 5.5,

and the picture was taken at the fifth day of fermentation.

£3 16 METELE KT HFIERRMSMERIR (n=3 1 +5)

Table 3 Characteristic description of 16 W. cocos mycelia cultured in seed medium(n =3 ,; +5)

—%ﬁk%ﬁ‘ R pH — IR 2 pH PR T I KR
rain Fl'nal pH values of Final pH values of Dry cell welght. of Growth rate (g/d)
name first-class culture second~class culture second-class mycelia (g)
AS5.137 3.02 £0.03 2.99:+ 0,01 0.60 0. 06" 0.05 +0.00"
AS5.78 3.08 0. 11 3.06%0.04 0.62 £0.02° 0.06 +0.00*
Gl 3.2820.11 3.84 +0.05 0.25+0.01" 0.02 +0.00"
Y1 2.85+0.22 2.81£0.06 0.51 £0.02 0.05 +0.00%
sc 3.05 +0.07 4.13 £0.09 0.29 £0.04¢ 0.03 £0.00%
T 3.11%0.15 3.20 £0.07 0.57 +0. 60 0.05 +0.01%
Jingzhou28 2,61 +0.01 3.00 £0.00 0.45 +0.05" 0.04 £0.01"™
Z(z) 2:56'+0. 06 2.98 +0.03 0.52 £0.07* 0.05 +0.01%
DB 3.33 £0.04 3.55+0.08 0.35 +0.07¢ 0.03 +0.01
Shengling 2.67 +0.09 3.20 £0.01 0.53 £0.03® 0.05 +0.00®
GIMS. 219 3.31'+0.00 3.23£0.11 0.44 £0.08" 0.04 £0.00"
PO 2.85+0.07 2.99 +0.05 0.47 +£0.00" 0.04 +0.00"
W. C0003 3.55+0.07 3.05 £0.07 0.48 +0. 12" 0.04 +0.01"
AS 3.01 £0.02 3.01 £0.01 0.54 £0.07* 0.05 £0.01*
Yeshengzhong 2.81+0.04 3.07 £0.04 0.58 +0.11% 0.05 £0.01°
Xinpinzhong 3.48 £0.03 2.65+0.07 0.47 0. 08" 0.04 +0.01"

TE : [FIF A R R R BB 2 (8] B S8 3% 22 Pk (P <0.05)

Note : The different letter in the same column represents the significant difference among the mean values (P <0.05).

ISP BR 22 A= it K B e K AH, LN 20 & e iz R
IR KAE, AW 8 R BEREL T RIS
7 LN Z2 W ) S AR A R (1B 2B)
MR 9 TR R Y T 22 T B AT I Jing-
zhou28 "R TEHATE N 0.45 £0.05 g, % E)E T2
PRI bR R 22 T H AT AEK (K 3)

I ASHFSE LA 5% (V/V) Jingzhou28 — 2% 1 #h T 1
(0.02 g) fE K2 MR, A A RRFE AR >4 T 4% B bR 7 22
TH 0.02 g IR IARTE P8 A\ R e RE 55 5, 347 &
BEREFR T R UL S AN AE St L PN 20, 230 45

FW] AS5. 137 My 205 & f iy, 35 377.60 £0. 10
mg/g, Gl N 24 & & i A%, (LR 188. 13 £13. 58
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mg/g, HOR MR ML N 205 & 5 T 188 ~ 377 mg/g
(£4)., 2 ERENERN DB,ik1.01 £0. 13
g/L, W i i AR AR TT, ALk 0. 34 +0. 02

A PERERRE 1 2

" The sucrose standard curve

1.24

y=10.42x-0.005809

1.0 . . -
. R*=0.9907 2
2 034 g
© 06 3

z

0.4

0.2

0.0 T - T T

0.00 0.02 0.04 0. (16 0.08 0.10

0.20

0.154

0.10

0.054

g/L7/\/%jlil‘H§Egg*ﬁﬁiiﬁﬂ: 0 34 ~ 1 01 g/L Z
L&}

W {220 Mycelium

=W il (4 Z 5l Intracellular polysaccharide L 400

300

ide (mg/g)

WLLLLLL L L L Ll
WLLLLLLlllll)

IS4
WLLLLllllld

REER K

Fermentation time (days)

B2 RERHXEASESENZM

Fig. 2 Effect of fermentation time course on intracelluar polysaccharide contents

TE A TEREbRAE T ZE ;B PO He A SR BEIE FR 58 AR R A e R B B 22 AT R E

W2 FESAZREE .

Note: A : The sucrose standard curve; B:P0 was inoculated into fermentation medium and the corresponding cultures were harvested at the

indicated time points,followed by dry cell mass and intracellular polysaccharide’ determination assays.

F4 16 MESERTHASEEE (n=3,xt5)
Table 4 Information for intracellular polysaccharides produced by 16 W..cocos strains(n =3 ,x +s)

[ WeLTE AEZ UAEZ The -
Strain Dry cell Intracellular polysaccharides Intracellular
name weight (g) content (mg/g) polysaccharides yield (g/L)

AS5.137 0.26 £0.00™ 377.60 +0. 10* 0.98 £0.02%

AS5.78 0.24 +0.01d 338.72 +13.91° 0.80 +£0.01°
Gl 0.20 £0.00% 188.13 +13.58¢ 0.37 £0.02%
Y1 0:17'+0.00% 226.98 +14.37 0.38 £0.03"
sC 0.25 +0.09% 333.79 +7.14° 0.84 £0.05"
TT 0.16 0. 00" 206.69 +13.07< 0.34 £0.02¢

Jingzhou28 0.19 +0.00°" 219.29 +25. 60 0.42 +0.06%
Z(z) 0.23 +0.02% 345.16 +38.60° 0.81 +0.15¢

DB 0.27 £0.02* 373.55 +13.93° 1.01 £0.13®

Shenling 0.18 +0.02%f 247.28 +13.74% 0.45 +0.06%

GIM5.219 0.21 £0.01"% 223.34 +6.92%¢ 0.51 £0.04%
PO 0.26 +0.01% 332.60 +7.93° 0.87 £0.06°

W. C0003 0.17 £0.02¢ 208.45 £27. 14« 0.35 +0.06%
A5 0.18 +0.01%! 237.76 +15.95% 0.43 £0.05%*
Yeshengzhong 0.15 +0.00" 211.93 +5.39¢ 0.34 £0.04°
Xinpinzhong 0.22 £0.03bd 274.96 +32.30" 0.41 +0.37¢

TE - RIS AR ) PR 3R B B2 o) B S35 22 S (P <0.05) ¢

Note: The different letter in the same column represents the significant difference among the mean values (P <0.05).

2.4 16 MERETEKT=ELEWILLER

R T R RRAR S 7 P = ) e A e T R, AR
5T LA PO VRGNS 42, 73 BIAE WK 3B bR (1)
s T] A ST i, D T 22 1 S 5 D e N = 2R

WG PAE 548 nm AL HYWOGAE . LARR R BRAE b if

af, 2P T (P 3A) |, MR 3h A SR W s v pih £ [
IR EARZE P N =i i i, Al 11 Ry PO
BRI 22 8 75 B e B = 28 AL 5 1) 5 8, 2935 70 me/g,
SRS 11 RV 22 T H AW R B 7 KA
VRS (1813B) o L% I8 22 T H S5 MM =ik &
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TS AT AR S 7 B = Y e A
FERECN 11 Ko KT HE 16 FIRE B M —
i AP RE , FRATT— B b W e e 855 % i P £ B Oy
S TR 2 THEM 0.02 g, XS 16 Fik
LERMRIEAT 11 R0 R BERG 7, WO A, I T4 22
THEGMHN =S R, WA R Y1 EH 22N
=i A e, 1k 83.89 4. 28 mg/g, Gl LN
fiE SRR AR v i 2%

The ursolic acid standard curve

A

089 1 6.057x+0.004286

R?=0.9933
0.6

SR ERAL, Y 16.09 £5.25 mg/g (£ 5), Yl
PRLZZ IR P =i o o GO BRI 22 N =il B 1 5 A%
2, VLR ZS TR bR 22 (] 7 B P =i e 07 B I 35 22
S, R Jingzhou28 PN =1k & AWl 73.39 =
9.97 mg/g (HFH P22 H: Wi 45K, Jingzhou28 7R
i I L P =G P i, 3K 136. 63 £26. 66 mg/L( £
5)a

B ™ i

B\ il ) =il Total triterpenoids

60

(mglg)

0Dy

0.4+

0.10

[E5E24
Mycelium (g)

0.05

Total triterpe:

0.C T T T T T
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Fig. 3 Effect of fermentation time course on intrdacelluar triterpenoid contents
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Note : A : The ursolic acid standard curve;B:P0O was inoculated into fermentation medium and the corresponding cultures were

harvested at the indicated time points,followed by dry.cell mass and intracellular triterpenoid determination assays.

F5 16 MESEMKFTHK =SS (n=3,105)

Table 5 Information for intracellular triterpenoids produced by 16 W. cocos strains (n =3 ,; +s)

LR

Strain name

WATE
Dry cellsweight ('g)

0 oA = i A = e
Intracellular triterpenoid content Intracellular triterpenoid yield
(mg/g) (mg/L)

ASS. 137 0.16+0.01¢
AS5.78 0.17 +0.00"
Gl 0.19 +0.00®

Y1 0.16 £0.02¢

sC 0.23 +0.07°

N\ 0.15 +0.03°
Jingzhou28 0.19 +0.01*
Z(z) 0.19 £0.02%
DB 0.21 £0.04
Shengling 0.21 £0.02%
GIM5. 219 0.20 £0.05
PO 0.17 £0.00"
W. 0003 0.18 +0.03**
A5 0.18 £0.01°
Yeshengzhong 0.17 £0.02"
Xinpinzhong 0.21 £0.00™

74.78 £2.40% 116.41 £12.71%*

55.25 £5.96" 96.39 £12. 46"
16.09 +5.25" 30.00 = 10.72°
83.89 +4.28" 132.66 £ 11.59°*
55.85 £7.86™ 127.11 £30. 56"
52.23 £2.72¢ 81.16 +21.01
73.39 £9.97% 136.63 £26. 66"
71.84 £6. 44 132.66 +2.32°
30.76 +4. 13¢ 64.36 £ 11.15%
55.41 £4.77% 117.77 £7.13"
64.40 £0.51bde 127.83 £29. 773
68.86 +3.88" 119.14 £6.77"
59.66 +10.91°% 110. 74 £38. 54>
66.51 +0.54" 121.33 +5.58""
48.08 +5.90" 81.84 £20. 94"
65.64 +1.75>" 134.92 +3.19°

TE - [RIS AR ) PR 3R BB 8] B S35 22 S (P <0.05) ¢

Note: The different letter in the same column represents the significant difference among the mean values (P <0.05).
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SEMR SIS R A 16 FROREE BRRR A9 i Y
Z¥ES M 188. 13 £13.58 mg/g ] 377.60 +0. 10
me/g R 2R AT 0.34 £0. 02 o/LL 5]
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137 TR 22 505 ¥ i N I 20 O i e, 38 377,60 +
0. 10 mg/g; SR, LLNE A Z2 4 7 5t g 16 bR i), DB g
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