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Optimization of liquid culture conditions and fruiting bodies culture
of Xylaria schweinitzii
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(School of Life Science and Engineering, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: Objective:Based on experiments, this research attempted to find out the optimal nutritional conditions,
optimal growth environment for Xylaria schweinitzii mycelium. It also explored the best formula of solid
substrate for its cultured fruiting body.Methods : Using mycelium biomass as the indicator, single —factor
experiments were conducted in an effort to study the effects of different carbon sources,nitrogen sources,
mineral salts,temperature,pH and liquid volume used in the solid substrate on the growth of cultured fruiting
body Xylaria schweinitzii. Biological efficiency was used to measure the effects of different formula of solid
substrate on cultured fruiting bodies of Xylaria schweinitzii. Results:Results showed that lactose was the
optimum carbon source,and peptone was the optimum nitrogen source,and mineral salt which was MnSQ,,
KH,PO,,MgS0,,K,SO, had positive effects in promoting the growth of mycelium. It was also found out that the
optimal temperature was 30 °C,the optimum pH for fermentation was 7,the optimum liquid volume was 50 mL
and optimal solid substrate consists of 68% sawdust and 30% bran. When the optimal formula was used,the
biological efficiency reached 8.14% (w/w,dry). Conclusion:This research tried out a liquid culture method for
culturing Xylaria schweinitzii. And for the first time,this method was successfully used to culture fruiting bodies
of Xylaria schweinitzii.
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1.1 MREE

BRIRR AE DU ) A5 08 T T pk 725 vy 7y iy 1) 2647y B
ME 22 YR AL B — PR BT A IR S AR AR, &840 T %500
S LB Bk A (X. schweiniizii) , 20 23 7y 55 44k,
JE ARAT Al A, BR R O AE PG R R R K 2R A o B A
5 TR B AR ) s 6 = s R IE Rl BT IR AL Rk
LA RE000 g, FIATPE20 o, 2R AIR2 g, 3HR20 o, IR
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WIGFFEA REET LIRS ) s HZQ-F 4 id 412 35 1%
FERA BRI AN AE) ;s Centrifuge S804R VA 15 5 /05
Bl EAREA]
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1.2.1 BRG4GB CRAE P R R B Fh 281 Sl 85 557 S
b, 25 CCIEIER FEFA R FES d, Kt .
1.2.2 Fprwihils BT 150 mLPr 7B IR AL
AAHHE K T (121 °C, 0.5 MPa) 20 min )&, £5 5% 5%
FLVAHT, BUFALTE A1 em2Ze A7 Be Rt = Ml b, i
F25 C 100 v/minfIEERE RIS 710 d.
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1.2.3.1 et i 2 2B i s DA L Al 33
FEEETR20 o A IR B i D R, FHRI20 ot 25 Bl
MRS R (B CHE7.266 o I AT MRS R T . 22
ZERE LB SRR R E R, AR R IR IR B DAAS
TR 20 28 %) T, HE8AS AL BRAEAS Ab PR ER 5 39K .

FEH K B 20 min, ¥ 5 G AF s BN, BUCE T25 °C.
100 v/min RVRIEREIRETFR10 do FEFRE5 a5, HL
RV ES L (5000 r/min< 10 min) , i U, WAL T 22 14 .
P 2248150 CHE 12 hEEE SR E . & 22448
e CEIER100 mLAR BERAS 2017 B 22 AR 3D .
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1.2.3.3  EHLERXT R 2 AR Sem AR R RS
FEIEAS AR SV A BRI T B, 43 o
TCHLER T2 S 7 TR « A T 675 it 92 6 ~ o TR 811 1l 182
AN R AU, SN 0.15%, LT AN, B
AR 3. HAh 2P B ([F]1.2.3.1,

1.2.3.4 pHXTE 224K sem DLl &
V5 TCHLER AT SEE, P pH 4> A 4 3.4.5.6.7-.8.9.
10- 11412 1044021, FEAS A BE TR ST 3K . HoAh P IR
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YR TEHLER DEAT S 56 , 85 R K $% PR 8 15.20.25+
30.35 C. 54T, AN AL HE 5T 39K o HoAh 2P ER [
1.2.3.1.

1.2.3.6 2R 2 R4 K semy DU UK Y5
SR TOHL R BEAT S 56, e TR v A 43 51 9 50 mL/
250 mL.100 mL/250 mL.150 mL/250 mL.200 mL/
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B TT 53 SN I % (AT R AN Yo (AT £ FE N 1:1~1:1.2
7K o FESAS AL BE, /AN A BRSAS B . TR LUREEF AR
FRAE BEAT 25, K B 98 % WA T 52 IN0% %K )i (1)
88U HE KT 52 N 10% %k iz (G . 78% K ¥F 3¢ IN209% %k Jz
(HD  68% ¥ 52 1130% %k 2. (D 58 %M AT 7E N30% %k
JZ (D B BEUT 15 FRAR B FEMH K B 45 min, ¥4

W, NS N R R TR 5 TSRS, FRE T
SEAREE T, 5 AR50 CHET36 hEH s
FRE o VAR R CTSE AR T 5 T FH B k)
THEZH .
1.3 HW\HITEHH

S Ko PR K SPSS 17.03E47T J7 25 43 #1» FHLSD
V2 LU AR A5 DR 2 6 TR 2 A A= e ) 2 S SR T E
2 ZHEREH
21 AEBmEMELEEVENZI

AN TRIHYEXT B FLJE e A B BT 22 A4 AR g i
RN o g PR W, B N8 IR A TR BT 22 ARAE T PP 1R
i dE T R ARG, ARAS [ B A Bl 22 A4 2R ) 3 1R 5 i)
15 25 57, T DLSLBE A 00 Y5 00 B8 22 A A i e K, 3A
F1597 mg/100 mL, [ LEHEAE A fix U5 B B 22 AR A ) i
e /NA252 mg/100 mlo FUHH RN AT P e 05 Xk PR 22 44
AR S A IR B AR AT HL P o 2 AN 2, T g
AR YR 2= S IR B 2 35 (p<0.05) 7K~V R nlRE L

R ASFIRRIEONT A NLJE TR A T 18 227 LK) 52 R

Table 1 Effect of production of X. schweinitzii in different carbon source
Bkt FLE TR R AHi Kb L RERE o=
P22 AR ) (mg/100 mL) 597+ 4954% 362" 329" 313 275 252 166®

T AT ARG P RN 2257 B35 (p<0.05) s NFKE PR R Z2 73U ¥ (p<0.0D) s K2~ 6[A
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Table 2 Effect of production of X. schweinitzii in different nitrogen source
HH EAMK S fiH A TR S R A
B 22 AR A2 ) R (mg/100 mL) 1073 10414 977" 962" 94548 83748 676"

K3 ANFTCHUERGS NS PR A 811 22 (K 52 )

Table 3 Effect of production of X. schweiniizii in different mineral salts

bR T MRt R A TR Bk e 1 BRIRES R U
P 2248 )5 (mg/100 mL) 834 722 706" 702 692 640" 586™
Fed ANFIpHXT ML PG A TR 22 5 (K 52 R
Table 4  Effect of production of X. schweiniizii in different pH
pH 7 6 5 4 8 9 3 10 11 12

WA R (ng/100 mL) 936" 780" 600>

486]1-(IBCD

468(>dBCD 228d+-CDE 192(leCDE 8 4PDE 1 89}3 O(-E

30e kg ¥ LT R 1 BT BT 22 ARV R IR 15 IR 1P e A )R
22 AEREMNELEEVENZIY

AN TR) R B ML JE 2Rk A R TR 22 A A R R W
R2JF7N o B AW, B LB < A TR 22 AR AE 6 R X
S T RE AR A, AHAN [F) G005 % B 22 AR AR ) BT 5
M A 2 e, G DUAR R A ORI B 22 AR AR A i
K, IEFN1073 mg/100 mL, 177 JR 25 1 4 5 I8 B B 22 44
it /N 837 mg/100 mL. 4 JR 2 A4, 5
P55 25 0T AT L) B 22 AR ZE ) e B i 2 S 34 Wl
(p<0.05) , 1M £& [R5 25 A 4 J 22 Je 0k 20 1 =% 7K
P (p<0.01) o BRI W 2 11 R 3 Ay 1 LB IR S
Lo ABRIRAR KPR 57 10 e £ LUK
23 AEEMBENELEEYERZMN

AR TCHLEE X 6 PLJE < f1 TR AT 22 A4 AR ) 155 i)
WIER3 TN o &5 SR, 1 JLJE e A1 el R 22 AR TR O 1
RTCHLER T ae A, (AR [F] G ML ER %) B 22 AR 24
HEP R AT 25 e, A DU R Al oA JC AL R 1) PR 22 4%
A d K, 3K $1834 mg/100 mlL, 1M I A1 4
B TERLER B R 22 AR A ) st /)N, RAT586 mg/100 mlL,
AT AR AAARTENL R 5 A B R L 25 =
FIZTE
24 AEpHMEZLEEMERF M

AR pHXT B ML JE e £ B PR 22 440 2 ) i a4
s . g5 HERHA, s PLJE 2 A B B 22 AR A A il pH
3~111 B FR AL Hs ae A K o AEpH=7IN 14 221467 B i
K, IE #1936 mg/100 mL, pH=121, B 22 A A4 K,
pH=11HJ B 22 4 = 52 Bz /Iy, 15 3118 mg/100 mL. 537
FEpH s 192 55 it sk BT, AN G B B 22 AR . pH=T
LB 22 AR A R e i S p H O 6 LU A, 25 S AN 2
15 A PR ek 2% A2F 1 AH Pl 3438 31 1 25 7K1 (p<0.05) -
PRI T K pH=7345 24 3 ML & I S0 TR R 22 449 R A4 A 1
B IR i idipH .
25 AREBEMNELEEYMENIIN

AN [ BE X B ML JE < A A AT 22 AR AR A e )
RS o« UL, 1 LB IR A1 BT B 22 A1 15~30 °CHE
ABAELC, 30 CHI R 22445 1 oK, 15311266 mg/100 mL,
MRG IR L 435 CCIF, da B I v T SO AR AN A
15 CHJ B 2244 7= Bif /> A 47396 mg/100 mL. 30 C

192 50155 %00mm

R R 22 AR A RS R U T D 20 °C2E S AN 3, 1T
Ly FAth el B2 45 AF R AH Pu g8 24K W 25 7K1 (p<0.0D) »
DRI AT RE 30 9CIE 2 B ML 5 A1 1R IR 22 AR TRAAR A e
TR IR

RS AN B ML R A TR 1 22 B IR R
Table 5 Effect of production of X. schweiniizii in different
temperature

i & (O 30 20 25 15 35
W22 AR R (mg/100 mL)  1266™ 1056 672" 396 0

26 ARAEFRENEFLEEYVEN I

AN TR ZR R AT B ML 2 A Rl Bl 22 A 2 ) e T
KOPTN. G5 R, i JLJE I A1 B B 22 AR AE AN A
BEVR L M IR IR R B AR I, YEREM N 50 ml/250 mL
Ff B 22 AP B e K, 3X F11130 mg/100 ml, TR A
200 m1/250 mLI B 2244 i /)N, JA294 mg/100 mL.
B 50 mL/250 mLAT100 mL/250 mL X B 22 44
LR S FUAh 2 R A N A L XAk B A
K (p<0.01) o B 25 2 V3R 17 B 00 BT 22 77 1 38 25 Ui
D JRER ] BE SR BV S B WY 2, WAl AN, B 22
AR ARIGLENS . R 550 m1/250 mLiE Dl
L R A AT BRT 22 AR R AR A Wi 135 37 1) B i e R

RO AR AT LB PR A VA PR 227 5 (1 5 )
Table 6  Effect of production of X. schweinitzii in different
liquid volume

L B (mL/250 mL) 50 100 150 200
B2 (mg/100 mL) 1130 1086™° 506" 294

2.7 ANIFEmiEs

BEANIE IR LY 5T 75 ol T45 78Rk, 2E A
AN[E) G B RUAS [ B3 IR 1 0 597, 5~10 dJis 11 B iR
22 ITURWI > 20~25 d i B 22 [ i EL BT 22 AR T 4R A
ML NENRIE25~45 d)F, BRI K T sk
A, B FR90~100 dJii, 1SR ISR, RN AR IRk
WL 77 R 7S A KA B0 3% A ) . B IR 48 1 227
B, SHE T D 68% A 8 IN30% %k B (A 5 15 37K S
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Table 7 The analysis of X. schweinitzii fruit bodies

R A RF SE A S A4S s g 2L iy 357
W7 LA TR TS AR %%fm?mi;a&f; ?ﬂﬁﬂ;&%ﬁﬁ ?iﬁﬁﬁéﬂds?ﬁ M@;:;ﬁ(%:
A EEgd 10 158+12 2.017+0.012 1.210+0.011 2.68
B 14 i A 8 12 1417 1.972+0.025 1.22420.022 2.63
C EEgs 20 123+11 3.44620.011 2.240+0.009 4.59
D 14 i A 32 160+8 6.109+0.015 4.032+0.017 8.14
E EEgd 26 1514 5.029+0.014 3.068+0.013 6.70
F 14 i A 7 142+8 1.343+0.121 0.833+0.0107 1.79
G EEg 15111 1.71420.054 1.080+0.050 2.28
H 4 i 29 14615 5.017+0.029 3.1610.019 6.68
I EE-gds 25 137+10 4.204+0.064 2.775+0.055 5.60
J 4 i 22 150+6 4.11120.101 2.508+0.077 5.48
Jr BRI TS AT B AT, TR S K S 160 mm, 52-57.
SPIGERI TSEARGEE6.109 g, M)A OR 1L 8.14% . (2] HH84. BARAA A OATHIZH AR B E R HF

LERBKF SERE FERIC 7 WP G T H5 78 %M i 72 IN20% %k
R TR T SAARRAT e, P B IR 146 mm,
SR AR T SR TR S.017 g, B N 6.68% .
AHXS T PA RN 3RS Sy, LA S SR e 7 S AR
T LR FE 8 R EC T » R AT IR PR AL T D 68%
ARG IN30% %k Bz Ay e Ot [l 44 155 F2 B EC 7 o
3 #Hit

A 245 B AR A T R R et U L AR R AR
S PE IR A 03 T RS Sk Ak e B AT 2
AEARIILAR R R o S 86 2 YROGH B L e G R A BT B
22 ARTE FEREAT AT 5T S ) B ML 8 TG e FA B T 5
RBEAT T N L3R g5 S50, i ML e EQR A1 1 R EA
T Tk AR R W IR AT B 22, RIS B T AR RS IR A
TN B 22 A K T T 0 B LR IR AR FLBE A
A e TP 155 7 e MU A DL 5 B 11 W A TR AR R T % 97 e A
FUR s BHRTOA LSRR R4S BRI AR R IR
BT B 22 AR AR A AT — 8 IR R A, R e AL B ik
WA I A T TR 22 AR KOl Y o R R 22
A AR A T 5 1) e 2 AN 05 45 1« e 1 5% 7l S8 A 30 °Cs
KPR IR ApH N 7 s 553& 1 B2 3 50 mL/250 mLo f¥
B R W& T SEARBEAE N T4 F F B 3%, % 68%
A IN30% %k Bz 1 AT 85 2 R HEC 7 3% % 1 S 44
KAFEUT , B3I B T 8.14% . S5 (M FT 45
ST A L8 BQR F1 B B R AR T SR ARAE D D e
P A 24 AU R B ST, O RR R 2 2 K .
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