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Abstract: An endophytic fungus was screened from the phloem of Populus euramevicana, which can utilize cellulose to produce
lipid. It was identified as Phoma sp. Using smashed leaves of P. euramevicana as the sole carbon source, the rules of the fungus
to produce microbial oil in deep-liquid fermentation was studied. On the 8th day, the highest lipid content and filter-paper
activity were 0.78 g/L and 5.67 mg/(L- min) (using glucose as substrate) respectively. Various factors were investigated and
orthogonal test was used to study their effects on lipid production. The results showed that the optimum condition for producing
microbial oil included: corn stalks 50 g/L,NH,NO, 3 g/L,25 °C, 150 r/min. Lipid productivity thus reached 1.12 g/L. The
oils produced under this condition were studied by GC, the main components were palmitic acid, stearic acid, oleic acid and
linoleic acid, which could be used as raw materials of biodiesel.
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1.1 ZWHH

T FE i T R R4 ((Populus euramevicana ) # i R A R 1 2B AR BB B9 43 25 2 UL SCHR
[6~70, Higes.1) D&% 2 4 2 BB (PDA) Wi K [ A 55 3R 3105 2) ™ g 15 97 4 . PDA ¥ 1A 15 3¢
BE +30 g HAHE; 3) R LT 4 F 94 (CMC—Na) M AR F [5 4 15 % B . CMC-Na 10 g, (NH, ),S0, 4 g,
MgSO,7H,0 0.5 g, KH,PO, 2 g, & 1 1 g, 717K 1000 mL, pH {i [ 4k, 121 C @K 20 min, [#
TR 2300 20.0 g BiAS 5 4) % BEAl T3 - A% PO 72 5L e/ 18 i, NaNoO, 3 g, K,HPO, 1 g, MgSO, - 7H,0
0.5g,KC10.5g, FeSO, 0.01 g, W 15 g, CMC—Na 5 g, 7848 7K 1 000 mL, pH {8 6.0, 121 °C J@ K
20 min; 5) &k : NaNO, 3 g,K,HPO, 1 g,MgS0,-7H,0 0.5 g,KCl 0.5 g, FeSO, 0.01 g, %% Fji & FF ¥y i
Py 50 g it i (i FLR ) 0.25 mm) , Z& 487K 1000 mL,pH {H 6.0, 121 C {2 AR K 20 min; 6) ik I 592 5 5
FRHE (/L) NS IR R 1) A TQHE 77 56, RF DU B U 50 g5 7) B IR SL 30 57 56 (o/L) AU ik i /IR 1Y
ARG F 3, AR AR IR 50 ¢, 70 UK 3 o
1.2 EXRRSWHE
1.2.1 B e XA ARG A% TRk N5 B4 200 P8 A 20 TR P s R v 452 b 31D W R 47 2 R (CMC)
M L, WL EE 45 TR A6 T A b 9 A K 0, 0 S B R AR .
1.2.2 il is@aked ¥ ik P BYSE IR S WGk 10] o BELRMNE S B AR I IR
BRSO 220V B 10 mL (R /NVEERR R TR TR IG5 AR PR 1~2 mL TR R 5 min, BB
P 22 F oK A Pk 5 min, BRIBCER 22 VR I B 256 1, B A0 O848 T 22 AR /N R 80 RN (3 (TR I O o
1.2.3 hige a2 Ko B aifb R~ 15 0w AR 2RI 1,28 °C 5595 5 d, B ATCHIK , FH 4 4™
TR 22, 585 2 % 50 mL 7= g R85 37 3L 9 250 mL = i ,28 °C | 150 v/min $EH ;5% 10 d, 204
i U T TR AR K FE A PR U, 60 C T BRI, R R R I kg A . R AT e T
U 2B T S ) 25 0 B R REL B I IO A 9 T T S S T TR AR ) T 2 BRI Sk v
1.2.4 YY1l BAeg ok %z
1.2.4.1 YY1l A BABREAE SHOEEEETM) L.
1.2.4.2 5 F%% R CTAB " 4R B L 4] DNA , BL1E ITS (435 ITS1,5. 8StDNA |, ITS2) J¥%1
i 51 1TS4 (5-TCCTCCGCTTATTGATATGC-3") Fl ITS5 (5-GGAAGTAAAAGTCGTAACAAGG-3") ¥
Lol LAY TRERA RS FA M.

W % :10 x PCR buffer 5 pL,2.5 mmol/L dNTP 1 pL, ITS4,ITS5 £ 4 pL,25 mmol/L MgCl, 4 uL,
DNA #i#g 5 pL,Taq G 0.5 wL, MIAZEK ZE 50 pL,

PCR #1945 :94 °C 289 5 min, 94 C 8¢ 1 min,61 °C B & 1 min, 72 °C ZEf# 1 min,35 MF
W, fe 5 72 °C SR 10 ming WP TAE B 1 AR ) TR A RS A 98 1o

HE M7 AR AT ITS JF 5@ o 55 GenBank H A% R ¥4 2 17 51 i 47 Blast 4387, F ] Clustal x R {44144
HEAGZRKEW T ELERRZMEGERE 2.
1.2.5 YY1l A B3R Boba ik RHEEF7E PDA 553538 1 28 °C 535 5 d, B AWK, F 4~
B 22 5 R 4 AP 1,150 v/min | 28 C 3555 24 h J5 % 10 % 0350 50 5 Bl W0 5% 12 2 R W, AH
W4 N RE9R 8 do BRERSCI KGR 16 d, Bl 2 d BUFE . A4 4 °C,8 000 r/min #5.0> 10 min, {5 WA T
pH {8 B B ACER S 1, AR SRS FHR G W 28 1Bk BE i 3 1K ,60 °C Bt /5 78 40 0 5, R [ 42
0 R TR A K TR T RR R A i e e (R R R I R R B il 4 2 SR S s ok R R A R ) B BRI
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JE DN E W I A A R R O 3 I A R IR ) 1) TR OB A4 S 2 T
SCHRI1S T3 2) R ARHG G Ty E 2 ISCHR (16 15 3) BRE Y e 2 IS0 (17 15 4) iR 20 73 D 5 5 1
SCHR[18] .

2 HiRETHE

2.1 HAEHEBEZE CMC EREHEKBR

A EE A B R R Ay B A5 B P A B 39 Bk, 7E L) CMC—Na g MfE— R U5 A0 55 35 35 1,39 % N 4 B 4B
AR I FMBEREE AN 1.2~7 cm Z 0], 3535 6 d J5 H 75 ELARR/NMIZAN 2.8 em, AE K i
R FE 4.5 em BFIL, US4 AR A RIS 4R B RE 1. ik IR WL %¢, KR 43
TRV TR 22 AR K R 8 AT 2880k o
2.2 FHEFRKRHNOSHEARBLBFROHMESENE

39 BRNAE B 2 5k PDA REENE 150 v/min ., 28 °C 535 7 d J5 , i 3F 75 PR 28 Y fa % B Ak AL 2 g
HIAE BLHEAT T W) A0 0 e, AR Horh 16 Bk AR ELTR Y WY S ULEE 3 1l AR /N I AEAE . B 16 BRIN AR
BTN B CMC WK B 35 b AR 4500 R 855 3% 10 d, Pk R 22 JH IR RE (0 7 e e £ J5 Wi 82, Hovh 6 fk T
DAL 2 2 A AR /NG B AFTE o R ™ B 1 5 AR [R] 25 0 T #8035 3% 10 d, W AR T 22, 2% DG Al 4 I 5 il g
L EERAE9.73 %~22.67 % Z Il FEMIE M 6 BREE T, YY1 i 55 5 ik 21 22,67 % , T LAk
YY1 47 5 82505 .
2.3 YY1 B#NSEETE

RAEIEASMES, YY1 7E PDA VAR FEE ZRE , W2/ RAMK 0.4 em  WIEWLZ A A A, 5N
JREE, AT N BE DGR EARZEA AWK 1), BHOWE, Meke, 2305 %e6, A
B, A W 0 3 AL AR N ERE O EROE TR 6 BEJR R MBI AL O, 43 AR A R, BB
W IBE | Vet 6 (WL 2)

a. 1E 1A} obverse side; b. JZIf] reverse side

1 PDABFELEEMERRKS
Fig.1 Colony of YY11 on the PDA substrate

2 SERTHRE(a)RIERTF(D)
Fig.2 Pycnidia (a) and conidia (b) of YY11 cultured on PDA agar plate
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Fig.3 Phylogenetic tree based on ITS sequence of YY11

2.4 YY11 RLEGHIIT B R A ME—RRR A0 4 K B &%

F B 0 5 04 2 b W i A Ay e — e R TR I K T
YY1, g~ & U8 40 1% ) A8 A 5 DL IR 4. TR A
AR 4 RIksN(E, L5 W B R, 215 16 X, X
2 TR B 0 A 5 0 JEURE AT R T B
JG 14 KlaTraE ;s pH ([H7ERFRET 4 X BT R, )5 12
RYEFFAE 9.0 2247 5 g ™ it F1IE AU TG ) A8 fb Je A 22
Al 5 Ak #, 7E 55 8 Rk B W (H, 430y 0.78 g/L,
5.67 mg/(L-min) (LAE 2 M) o KR E 8 KA i
FECAR I

M R LUE DR AR RS ) 5 kIR B R A R B 4k
AT G A e U 9 R AR R RO 8 e B T
ey DRI Ay K % 5 v A 4 25 0 A AE DR AR T ) 32 B0 W
B % K5 35 F 1) B4 S A DA RS FF 0015 S 4 L 06 ) B 45

—_
o
1

oo
T

W/ (g - L71):

JEACHEE J1/(mg - L1+ min™"); pHIE;
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Fig. 4 Growth curves of YY1l fermented on

smashed leaves of P. euramericana
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BEOR B ARHE TS I AESE 8 KA B M5  7E5 14 KA BLES 2 A 0, Tl B S PR A 40 T A ol 40 7 3 1o A 7
A PN S S i PR Ay 5% 5 I T B SEE A TR R A U T A BRI 5 1 7 i v (08 JEORE ZE T R AR B T AR
THAE, T 14 K TAOE , b AR 2R 1 25 2 2% i 7K e 78 20 7 AT 45 2 1 300 DM, — 28 8 J0C A8 ol v A4 1 T
JIT LS5 1 855 37 ik v A O <P A A s OB o B VR
2.5 BETRERAE

PEFERRIR R Sk vk BE 3 B 1 AT I ORGSR 4 1) o e R 6 M A [ i A AT R 7R 4 O A
(7 B B L, G v LA AZ B Iy 148 0 S O — B 5T, i B 7 e s, BORFT IR 2, B ORGE AE A 58 OKREAT
FZATRYIAR P B A 22 AN K. BRI YY1 I 45 45 28 77 0l ) 45 1 T AR LB R S vh e T 1o o

VLR R R 65 SR 5, LA T 6 RO TRl A AIE XS YY1 FRE AR i o . 25 R KW B R S
A A EA AT A Ym g (9 FLE , NaNO, (NH,NO, ¥Rz, HAH2Z AR K, 8 A R R & L (NH,),S0, N
X YY1 R MEAF

AT R oy 0 A i L TR B O U, T 6 FRBOAS [ B e U B i vk (¢/L) 295,80, 65,50, 35
120, 25 53R W IR BT VR B 50 o/ T I 45 2 di KAl A 77 6 1.06 g/ L, 350 BA Bk 5k 88 dok iy B8 et A1 34
AHTHAEY AR R R

e R IR R IR S R 4 R R AT IE AR AR LR 1, S 22 A AT T L L 4 A DAL 3R X
Bt BT C> A >D > B, B TEA I JE N, il B0 2 7K - 52 e die R, i 260 I 2 52 il
oo IR BT A Bl AR K P H A8 ABLCD, , HXHA AL Wil N, RUWREHEG N
A,B,C,D, X It #% B OIE 28 43 B fe AR 4H &, S0 0 A2 il 90 45 3R, T S AR, I E A B i i
1.12 g/L, 54 F A 3 ORNE 22 3036 45 2R mT DL, e 437 0l 25 10 2 - B K #F 50 ¢/ NH,NO, 3 /L i &
25 C FLJR% 3 150 r/min,

F1 EFEBRRBE.ERRBEMEEETKEER

Table 1 Results of orthogonal experiment of different levels of reaction conditions

A B o D
N it o WEC /ey R D
carbon sources nitrogen source temperature rotation speed

1 E R poplarleave NaNoO, 20 120 0.710
2 EHM I poplarleave %R 75 yeast extract 25 150 1.060
3 R poplarleave NH,NO, 30 180 0.365
4 T Kt corncob NaNO, 25 180 0.414
5 KBS corncob % £} yeast extract 30 120 0.122
6 E Kl corncob NH,NO, 20 150 0.543
7 EAKFF cornstalk NaNO, 30 150 0.530
8 EKFF cornstalk B FEF yeast extract 20 180 0.759
9 FKFF cornstalk NH,NO, 25 120 1.090
k, 0.712 0.551 0.671 0.641

k, 0.360 0.647 0.855 0.711

ky 0.793 0. 666 0.339 0.513

R 0.433 0.115 0.516 0.198

2.6 YY1 % EKF S S 44
TR (38 B 40 W Y Y L1 % 5 K A5 0 A 3 B4, o R 5 5 B0 ORF [ 326 77 G 0 1 s , 4%

S 2, TR A NG I R B RN IR RN T R I R 2, 5 — A S 2 SRR ST, PRI T

3t P 0 9 S 21 40 5 3 i 3T B

3 458

3.1 N7 B K R0 LA B B 39 B PN AR EL R AR B A R EF 4R R IBE ST, R R B SRR A 6 Bk
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£2 YY1 EBEEXRFHEAS GC 54
Table 2 GC analysis of oils produced by YY11 fermented on smashed corn stalks

A i e 41 IR0t 5 5 %
fatty acid compositions molar ratio
AR HR palmitic acid(C16:0) 16.27
i g B2 stearic acid (C18:0) 3.62
JM PR oleic acid (C18:1) 18.11
AR linoleic acid (C18:2) 55.02
HAth (others) 6.98

PR SR MAR S A 9.73 % ~22.67 % Z i, HAmfs & R S @k YY1 Ead B S Mo+ EY
2SR, W28 S R P R A A BRFE A BRI AURL , 25 5 &R (Phoma sp. ) o

3.2 Gl 0T KOE RIS, YY L1 R RE R 7 2R Wi i 1) e A B 35 6O - K FF 50 o/,
NH,NO, 3 g/L, i fE 25 C ,$2 R 553 150 x/min, 78 M 25 4 TR 7= a5 8] 1. 12 g/L, R FH S AH 635 5
HT T 3R A A0 B 2043, 5 B2 N OIS R B i 18R I 1R IV 3 TR 45 , 15— MR A 70 3o %) 4L AR T AL I T LR ok
AR 0 Hh 1A 2 0 S T 1 S DR
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