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Abstract

The research mainly investigated the effects of different concentrations of rapeseed oil and linseed
oil on biomass and metabolites of Lachnum sp. Different concentrations of 0.5%, 1%, 2%, 3% and 4%
rapeseed oil or linseed oil were added into culture medium respectively and fermented for 10 days,
it was found that the biomass of 1% rapeseed oil and 2% linseed oil were 4.26 g/L and 4.27 g/L,
which were almost equal to that absence of lipids (4.29 g/L), while the biomass with rapeseed oil
and linseed oil of other concentrations was inhibited at different degrees. However, there was no
significant difference in the biomass of the same oil among different concentrations. Rapeseed oil
and linseed oil in different concentrations could inhibit exopolysaccharides (LEP) production sig-
nificantly. The fermentation broth with 1% rapeseed oil and 2% linseed oil was selected, then me-
tabolites in chloroform and ethyl acetate extraction components of fermentation broth and the
original one were analyzed by Liquid Chromatograph Mass Spectrometer (LC-MS), the results
showed that 27 kinds of substances were detected in the fermentation broth with 1% rapeseed oil
and 20 kinds of substances were detected in the one with 2% linseed oil, only 4 same substances
were detected in the fermentation broth added with these two kinds of lipids, which suggested that
different kinds of lipids had significant influences on metabolites. 3 same substances were detected
in the fermentation broth with 1% rapeseed oil after extracted with two extraction solvents, while
4 same substances were detected in the fermentation broth (with 2% flax seed oil) extractions,
which illustrated that the test results of different broth extractions were obviously different. The
results of the research indicate that different kinds of lipids have inhibiting effects on biomass and
LEP production of Lachnum and the inhibition effects of different concentrations of oil are different;
different kinds of lipids can affect the types of metabolites of Lachnum.
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B E

A EEHFIT T A R EE SO0 A TR R B A H YM406 4 W B AR =R B . [RESRE
SAEM0.5% 1% 2% 3%F14%FFISEAFH AL RFFIM BT REBELOR, RIS MKEN1%, T
KPR BE R 2%, EVE S RN iR P A M & (4.29 g/L) EEAR K, 47 24.26 g/LF14.27 g/L,
T HABIREE AR RERIHEDE. ER—HMBEARRERNEVERFSEEEEZR . FRREKHE
TR 0 S JBRAT- R 5 B 4 22 9% (LEP) F= B39 B B M HHIVE A o S TR0 I 1% SROFF I8 R4 0 2 %0 Y R R )
REEW, RABAAEE-FREEARARLC-MS), 238N T 2840 28 ZEEFEBZRZER A REER +
ARETF=H0, B4R BRI 1 %S R BB H 2 7R R, T8N 2 %2 RRF-H R B A0l HH 20
MR, B I AR S R VR AU B R R A AR AR, XU B R 28 2 ke XA = 2R
HNEREYMH. BIN1%ATFHREREFHMERFZEDRE RE3MARAYE, THMN2%ERTHER
F4f, HEAFAERFIERERBANBNSERERBE. AMASERRE, AEEE MRS
HEYMA06AEY BN Z TR AFMHER, FHARERERMAEMEERARR; ARERERKMESR
R E R B YM406fS B =K.
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1. 818

i 4% 1 J& (Lachnum Retz.) 464 T~ 1769 4, )& T4 B 24 (Discomycetes) < i & H (Helotiales) & A1 1
F}(Hyaloscyphaceae), & —REAMEE. #5tit, #RERMF E(Lachnum Retz)I 5, 45 CrKL
A 170 Fh[1], HHECH 48 Fp[2], T EHFFAS W KI[3]. SeRT CE AR, MWREREE RS
BRI BB A A L R E 0 R AR S P [4] [5). LA, FRATKH T RLB A E AW =
BEAT T RN, KI—eh B W AR E KA TR 2. (WR. Z2mEEMYn
I+ BRI B AL E 20 B PRI i [6]. HUEAb[7]. PUMIRE8]. HiaEZ[9]. FEMpE[10]. HHER
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PR REMERAREAIRH[12]. PTEE[13]. PrE[14]. PriE[15]. Pritim[16]55:/EH .

AV AR, B R EKET. pH. R R B A 5 i Py Aot 2 17
HEAEBERW[L7], 556 0 7R U3 AR 2 R ma AR M AR PR, 0 A S Ik i e A5 DY R g
J, BIFFE T AN A LR P52 1 ok I8 B Bk A b 7 SRSl FA20 B8R AL ISR [18] o VR S5 LAY
B E % S, WEFC T = RRIMARE N AR B TE AN AL 9% 26 AR R s R b i Ak S P RO RE [ 19] . Yang 45
Niid ) R Z W 2R ZE R & O, B T B =AY SRS AR
FEE R [20]. TER—REFRFAE T, ANRFEVARE= AR A F[21], AR = Pre] LUE v % e
RRH (AR [22] o SEFFI0 A BRFF I 3R B = H, oA iz, B 543, I B ilER, W,
P SRR A5 47 5 o A 2 A K AR LA T 8 FH [23]-[25] o A SRR ST JBR A et o iz B 258 781 LA AR 3872 4
(RIZIE M AARE . BEAh, SR LC-MS K Il A 42 e h ARG 2 22 P /D AR

B FEE YO R B R YMA06, BT [ 15 77 5 P s DA (R B PR ST il A AT i S 2 A
ST LR LXK BEBOMAT REHL, WA A 0 - 5 3 B FH 4 R (LC-MS) G 2% B f A e i H 1 4R34
FER, S AT T RE AL B YMA06 A= i RRI =4 2 RE 1 (R 20 o ASHIF S AR AR B = 2 R
WEFE A=A T 5 DL B A 4 s SR AL T B B (1 R A

2. M5

2.1. M8
2.1.1. E¥k

KB YMA06 T SEARRET 2B, e IE TR AR SR 5 N AT 7T % 7 B DR
212 BHE

SPRUE S IR EEIRE 20 /L, EEAMR 5 g/L, FEREE So/L, BEfE 15 9/L, FA pH. EEnlL R
FRHE. HARE209/L, HAMS gL, BEEEE 59/L, HR pH.

22. SEWAEE

2.2.1. RIELE YM4L06 B7EK
H R PRI R A A TP BGE AL B FR 2R BT 25CiE L IR 5 R, AN A 1.

2.2.2. AEAMLIE

L0 LR R T R FR R 40 BN 0.5%. 1% 2% 3%- 4% [ SAT-Jh R S JBRORT- 3oh o) 476 B8 0 AR [ 3l g 4
R, IR SRES I IS 0 2 AL BEAT R IR . AEMOR R E 3 MFAT.
2.2.3. REgESF

£ 250 mL =S, RN 150 mL ASE A RER R L, HIFTfLAsE N EAR DN 8 mm I TE B, fEK
BEAAT P RET B R (R BB 770, RIBFIRJE 25°C, REFRSIA) 10 K, REPR%%IE 160 rmin™).

2.2.4. EYENZE
RIEEFR G, BREEBIMIE, B2ARHAMKE 2 £ 3 WaT 50C Tt 2EE, REHk
BONTEART B IR B (AR T EIR B =R AR T =/ R EERAERR) .

2.2.5. LEP F=ElE
HY 10 mL REER FF N 3 (5K F ) 95% %, T 4°C FULUE 12 h, #RJ5 4000 r-min * &0 10 min, &
F FIEW, UUEY KSR E 10 mL, 2% Vinarta 25 [26]F] F 2 B -5 R E I 52 22 08 5 IR 2
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2.2.6. i =

AN I DN L% AT 29 S0 RAT IR 55 TR 3 o R R IR, BRI TR 73356 T = AN M R 5
1. 2. 3, ZpolkE 1R 2 AT @A A IO OBR B AL, PREEAHUAH . ALBRJE, PR BERIEAT LC-MS Kl

LC-MS K464 Ff5h 2> B {# F] Agilent Eclipse XDB-C18 colunm (5 um, 2.1 mm x 150 mm), #EFE{E
U5 ul, Al 25°C, Jtid 0.3 ml, FizhAH: A= 0.1%FRR/KIE, B = 0.1%F IR M LM, Vel 515 0~3 min,
5%B, 3~20 min, 5~50%B, 20~45 min, 50~100%B, 45~55min, 100%B. ik %M BAH
EFIRS, BAURE 350°C, JiiE 12 L/min, 46 % 35 psi; BAIE HE: FHESF 4000 V, ¥ 3500
V: WK HET 215V, ST 170V, B4 HE 60 V; s RAEEH: BT 50~1500 Da,
¥ 50~1500 Da.

3. RS54
3.1. SHEEXEMERNF W

K1 RE, fESOFFdLT, IRy 1%, EVIRRK, N 4.26 g/l EXFFFMAT, iR
TAREZ N 2%0F, A=Wk, O 4.27 g/Le W I AR il IR 5 B S ORZE W0 5 ARV i R I 1)~ 24 A
(429 g/L)BAHMIEZERE; TAIN 0.5%. 4%%KEIHAE 2 W B KR R AN R . X AT RER HT T A RS
AR 1)t i et A L 0 R AN R (270, S 1% SERFIHIAT 2% P V. JROFT 1 56 96 1 9 1 1) 2 T 277
A MR 73, SO R BB AT Ak i I v BE L8 IR DT s S E D 3 TR, T A oA R F) e
XS E R SCEE AR, R B A [ 30 41 F [28]-[30]

3.2. SHBEXT LEP FERIEIN

2 %W, RN 1% 2% 0 BRFF 8 BE B MICR B AL B YMA06 g7 2 i LEP 7= & (P < 0.05), JFH
2 BRAF IR E N 290, LEP =& f% K, 4 0.81 g/ ST i th B8 P LEP 7= &, (H/E I ASBH (P > 0.05).
IX b5 3 AR N R AT R A4 i /N BRVEEE SRR 7 B [31] BA K Yang A5 AR I Ok RE AR = R 21
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Figure 1. The effects of lipid on biomass
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Figure 2. The effects of lipid on LEP
& 2. jhAEXT LEP F=2RIFZM
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Figure 3. LC-MS chromatogram of chloroform extraction of fermentation broth with 1% rapeseed oil
Bl 3. RN 19%3HFmABRARNERE LC-MS ik

AR AN 2 REFE B 20140 & TS Yang S5 AR IE 0 i BR R 5 Z1L 40 ) 22 B (172 A2 [27] K Park %5 A\ 4RiE
{10 IV 948 1 1 ) A6 EhU R B 22 e AR KRN A A P 2R P ) 7 AR [32] — 33X AT R Bl TR A RN A P 2
ANEL, 6T RE R A BT AN RI[18] 0 H., 1 55 vk Xt T Gl A 42 ) 5 A PR ek ko 0 PR 7 285
R T T A 1) R T A 5 AN AT 431 [24] [30]
3.3. SHAEXTRIEZE YM406 X5~ 4H RN
FBLBERLE YMA06 I 193K R BER i AR LR CFRFEEL, ZEUE A HUAH S AR HU R
BEZ LC-MS K, % 3aE 3. KB 4. K5, XN ILE 1, “+7 FRZYFRNH .
REEHOR B i LA I 1 14 R =4 . 2SO ZERUE R 11 FP)s, Horp 5 FfE RZEH:
FREFR . &R OBEZERERI 13 A, b 6 FrERFERUSFRE P . SRR, KRR
TE L0 T P ) RE B RS UG AR P 22 S 3K o S L& 45 2GR 20T R R 5 A6 BUIG () R B T 6
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K RAE ZE PR AR ZE ORI ZE UG TR P 22 R R . X AT g2 i T /A A HURH Bl . et 2% FA
A, B INH RANA .
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Figure 4. LC-MS chromatogram of ethyl acetate extraction of fermentation broth with 1% rapeseed oil
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Figure 5. LC-MS chromatogram of fermentation broth with 1% rapeseed oil
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Figure 6. LC-MS chromatogram of chloroform extraction of fermentation broth with 2% linseed oil
6. RIN 29%E ARAFIM A BER A S HZERUS LC-MS &iEE
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Table 1. Results of LC-MS of fermentation broth with 1% rapeseed oil
e 1. NN 1%35eT h & B LC-MS # 25 R

e 2 AEXT 5 F i = ERnES LR LA RAEHL
1 C1HeN;016S; 522 + + +
2 C1oH1405 182 + + +
3 C1:H10s 254 +
4 C1sH1sN:0:S 332 +
5 CaoH3sNgOs 486 + +
6 C1Hz0; 280 + + +
7 CoHN,0sS 250 + +
8 C1sHs2NOso 486 +
9 C1sH3oNO; 317 +
10 CaoHisNO; 345 +
11 C1HzsNO 199 +
12 C1sHeN:O17S3 658 +
13 C1Hx0; 278 + +
14 CaiH2N,0S 378 + +
15 CsHiNO, 159 +
16 C1sH2:NsNaO 289 + +
17 C1Hz06 344 +
18 CaHaNO; 429 +
19 C1oH2N;0 186 +
20 CaH0s 350 +
21 CsHCIO,S 192 +
22 C1sHzNEO7S 510 +
23 C1H1NO 230 +
24 C1:H3oNsNaO, 374 +
25 CaHa00,S 488 +
26 CsHaNz0,S 296 +
27 CisH27NeOs 417 +

3.4. EHFFmxHRERE YM406 45 =808 0

KLERLE YMA06 ISRl R BRI M A A AT CIR CIERZEAL, RS A U SR AR K o
28 LC-MS frill, il ol 64 1 7. 8, XA R WAL 2, “+” RoREZM BRI H .
KR RO RBUG IR 9 Flst, Forp 3 MWIBERFEIUSFRIE P . 2 4R OHERERG

O,



SR A%

%10 6 TIC Scan 8-n.d Smooth (1)

TR C T CR O R CRE S R R R B RN SR

z

2 1+ % 8 10 12 4 16 18 20 22 24 26 28 B0 B2 14 54 56
Counts vs. Acquisition Time (min)
Figure 7. LC-MS chromatogram of ethyl acetate extraction of fermentation broth with 2% linseed oil
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Figure 8. LC-MS chromatogram of fermentation broth with 2% linseed oil
[E 8. 7R/ 29%IL FRFFH A B LC-MS BIEE
Table 2. Results of LC-MS of fermentation broth with 2% linseed oil
= 2. NN 2% L BRI A BRI LC-MS LA R
e =5y AEXT 53 I & SRR LR LTBEAE IR REEH
1 CyH,N,05S 250 + + +
2 C14H2sN60O> 312 +
3 C14HsN»016S, 522 + + +
4 C1gH300, 278 + + +
5 CyoH3sNgOg 486 +
6 Ca4H20N4O 380 + +
7 C30H55N505 565 +
8 C1oHCIO; 203 +
9 C26H40N100g 620 +
10 CoH2004S 224 + +
1 Ci18H1:CIN,Oy7 658 +
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xR

12 C15H220s 282 + +
13 C10HsN201,S, 408 +

14 C36HesNsOs 678 +

15 C10H2001, 332 +
16 C7H14N203 174 +
17 C14H2N406 342 +
18 C19H30N1405 502 +
19 CoH2:NgO4 306 +
20 Ci13H31NgSs 409 +

LRI O P, b 5 R R ZERURT SR AT . XFELER 1 5 2 AT, AR AR H A A
JA 4 F0, AT HEWORL BB TE YMA06 7E 73 5l Vs D0 SRR I RO i 55 57 )5 B2 72 X 4 e, IF H
NI P R g )5 & B P AR PR B B R XS BT RS B T IR 1 N RRIR & LR A
FRUFF=P[33], LA [FIFR ST i B2+ VR BE AN R0 A A 00 i 45 Pk S RS8R A L AN R [34]

4. BB

AT A YR I ) % R 77 2 R IS DA [R) R SR T RS R AT, 45 & WA €l - RS R B R
(LC-MS), BFFTHIER R ERL R YM406 AW MACUR =M B 52 . 558 73 L 7 0.5%. 1%. 2%. 3%
HI A% T A0 AR FE SR A RRFF I, 25 SRR B S FIMIR BE N 1% DA SO RRFFIIR FE S 2%0T, AW&s
RIS AR (P AR P (4.29 /L) M ZEAK, 739ih 4.26 gl Al 4.27 g/L, {H AR E 2 0] BRI AED
By [ARE, PR AR A Ah 2 B (LEP) P~ BB AT IR A HNHIAE A . Ak, B LC-MS I T & &
PR 26 2 UG T S A 26 B R B (AR =, R IS I v el I i oA 25 D i P v o = 222
SRR, I LRI R G A e )G SR FAS (R ZE BGRI A L (AR Pt B R 22 57, RIS [A) 28 24 1)
JIE e 2 2 P BB B B YMA06 AR =4 F0 25 HALHURINT LC-MS 0Tk A 5 3 520 . ASHIF 45 SR A
IR AR A D IR, TF RO BLR AR =4, R IUH B AL & B R S, i Hobi@Ed AR
AR RIS AH S IR G RO AR = AT R PP A B T A FE S AR TR, FRATR ARSI 2 R
BB B AR, O B B R SR B KR

EHEWmHE

B X [ SRR 73 400 H (31470146) B
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