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Abstract;In order to identify microorganisms that exhibit both oil production and cellulose degradation
capabilities, thereby reducing fermentation costs and promoting the application of oil — producing
microorganisms, endophytic microorganisms having oil — producing ability were screened from Macaranga
indica seed kernel using Sudan Black — B staining. Subsequently, strains exhibiting strong cellulose

degradation ability were initially screened by Congo Red screening method, and rescreened using the

filter paper disintegration experiments and
RS B HE 22024 — 01 —30; & B H 8 :2024 — 12 - 06

EE&WH: = i A Bkl AT 58 % 08 g 5 H (202101807
0011) ;= /i 44 P AR R FIECAR AT Sk N5 s A A T H

cellulase activity measurements, followed by the
optimization of fermentation conditions by single

factor experiment. The fatty acid composition of
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oil production were identified from Macaranga indica seed kernel. Strain Mi007 exhibited the highest

ratio of transparent circle diameter to colony diameter (3.16), demonstrated superior filter paper

disintegration, and displayed the highest cellulase activity (12. 33 U/mL), indicating its strongest

cellulose degradation capability. Strain Mi007 achieved the optimal oil yield of 409.31 mg/L. when the

yeast dosage was 1.0 g/L, the pH was 6, and the inoculation amount was 5. 0 mL(40. 0 mL culture

medium) , C16:0, C18:0 and C18: 1 were the main fatty acid of the strain oil. Sequence identification

confirmed that strain Mi007 was Priestia megaterium, exhibiting a sequence similarity of 99.93% . In

summary, MiO07 strain, with both oil production and cellulose degradation capabilities and high oil

yield, is expected to be a candidate strain to overcome the cost problem of industrial fermentation.
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fermentation condition optimization
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Table 1 Dc value of the transparent circle of 6

cellulose — degrading strains

FEigs  BEHBEES/em EHEEA/em De fi
Mi007 3.0+1.0 1.0+0.1 3.16
Mi055 3.2+2.0 1.2 +0.1 2.74
Mi064 4.0+0.1 0.8 +0.1 4.70
Mi098 2.9+0.1 0.9 0.1 3.00
Mil27 3.0+0.1 1.0+0.1 3.08
Mil43 2.2+0.2 1.0+0.1 2.30

i 1 I, 6 AR RR T Mi064 5 bR De {H
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#y De fHZSR AR
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Table 2 Filter paper disintegration and produced cellulase

activity of 6 cellulose — degrading strains

LSk IR MR AP ER S U1/ (U/ml)
Mi007 +++++ 12.33
Mi055 ++++ 10.95
Mi064 - 6.26
Mi098 +++ 5.34
Mil27 +++ 4.04
Mil43 ++ 2.17

T = FORRANE 5 + FR R 2R B ++ Fom iR =
INTBE +++ FORIRIREIRE B ++++ FoR R ERUR
SFEJEBIFAT 5 +++++ Fom i i ZRPR

Note: —indicates no disintegration; + indicates disintegration

to large fragments; + + indicates disintegration to small

fragments; +++ indicates disintegration to circular fragments;
++++ indicates disintegration to paste and circular fragments;
+++++ indicates disintegration to paste
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H12.33 U/mL, & FHAR S MR AERIEM N, X5
75 B S I 25 A — 5, E— 2P B Mi007 51
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LR YER WG T8, R LT S BE 9 i g 4K, ARG
25U G 0 1R 7 T 4 2R I A BRI E S P B
IG5 F XA RE SR AR P T 4 Z A 06, I,
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2.3.1 [ AR

TEHM RN 5.0 mL,pH O 7 B ZR1F T, B 4510
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FEAEZESE o WA LA P S R 3G T, B RR 1) 7 3 o
Hehn FERERR R 1.0 o/L BB BR A9 7 il 3
F B 55 (257. 27 mg/L)  ARSEIG I ER Ry F 5, 7 il
i MR YR R 2.0 o/L I, 775l i R A
(165.35 mg/L) o 7E—& ¥ Bl N, A8 50 2 B, 3%
AR A ) T AT S, BIMIRRR &L AT B TR
) BT 5 i 8 7 J B A A A ) T A A Rl
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Yy, BV BR A LA BT R s A T R AR 2
BEERAR I O 0.25 o/L 33 1.0 g/ L i, B
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Py SRR IR IE TR, fpe 28 S S50 i 38 o 5 1T 224 1
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JHEER S, i (C18+= 1) & &, (H 2 5 A
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_ i o
A

N

F
2
NMANNNNWEE

LTI

M I/ (o/1)
T A48 hr AR 7R oR B B8 25 57 (p <0.05) o T
Note : Different letters for the same indicator indicate significant
differences (p <0.05). The same below
E1 BEHASXNERNSHENEIEZRRBRIENTIT
Fig.1 Effects of yeast powder dosage on oil yield and

main fatty acid content of strains

2.3.2 pH
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HFZI, 45 R A 2 s,

EAr e C1C16:0 B2 C18:0 N C18:1 35

700
A A
600 30
S
= 500 25 &
£ 400 % 20 g
= 2
= 300 Z 15 2
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Fig.2 Effects of pH on oil yield and main fatty

acid content of strains

pH S 3 I PE AU ) AT A5 55, I 32

Ml AR R . H B 2 A, AN [R] pH R TR RR A
MR F /MK K pH 6 (409. 31 mg/L) > pH 9
(373.73 mg/L) > pH 7 (242. 12 mg/L) >pH 5
(221.72 mg/L) >pH 8(195.65 mg/L) , H 4 kb Hi4]
Mo 25 (p >0.05) . 384, 75 1/ HRid B i 4R
FEFAET B pH A B TR BRSE AR, Mk
) pH DU ) F B Bk A Bk A= AR
W5 pH 6 B A& KT pH 7 ~9 B, X B
JEPh pH 6 B B3 G R I AR AR

P 2 iR A %0, 24 pH H 9 B, C16:0 F1 C18:0
S EA R ECR, 2 5 28.26% F1 15, 53% T
BRVERREE . C18:1 EitfE pH 5 ~9 YUl NS AT X
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TERERER & 1.0 ¢/L,pH 23 7 B%F R, %
GBI 0 TR AR (1 7 Y R 32 TR B = R
Wi, 45 SR a0 E 3 fro
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250 F 4
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>
(=]
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T
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Fig.3 Effects of inoculation amount on oil yield and

main fatty acid content of strains

FH &L 3 AR, A R4 5 R B AR A 7 il AR
MK RN 5.0 mL(242. 12 mg/L) > #:fh &
7.5 mL(223.57 mg/L) > $F& 10. 0 mL(199.97
mg/L) > 2.5 mL(183. 14 mg/L) , & 4b 4
R EZER (p>0.05), —MIEOH T, B mny
Fofrist AT DAARS B ARAE o e b 9 Ao R % B, A L e
A XA R A A K T R A T R (R 2
(AR T W 2 240 R SR 0 A R R o, 7 Vil o 3
R AB e B i v RB A B IR I i T AE
WA RPN pH FRAGEE , I3 80™ 9 5
FEAG . SIS ZE R RE 5.0 mL JE e py e f .

B &L 3 iR AT, Bl R R, C16: 0 5 %
fiK,C18:0 & e Thm G FEAIG, C18: 1 E i kgl b
THta# . AT pH A B Ry H B, #5050 3 F
R D7 R 5 B s B /N
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ek e Rk R 1.0 ¢/L pH 25 6,
el 5.0 mL Z5F R, Mi007 5 Rk A e K™ il
i, 00 409. 31 mg/L, AHALT H FT W A 3 Tk Ak A4 7
AR BT ARHG il B AR T IR AR Sy — R A 4, H
Kt RIS Z — A 70 I A STk
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THORAE DR PR , I i 128 T Ak A B8 B4 A1) 5 %
Bl e R TR
2.4 HAER

ZRM AT, S8 Mi007 5 p ik Ay L E 37
FEC T ( Priestia megaterium) , FEAAR{LE 4 99.93% .
3 & it

NETEE i AR 7325t 6 R AT 2T 4 R A
REFT 10 P2 , Ho e MI007 2 T8 1k 1) 2T 4 2 [ g
Tt TEREN &L .pH LA HEFR %) Mi007 =
PRUR 1) 7 3ot R 2 R U7 1R % i A — E R, TE
BRI 1.0 ¢/L pH 2 6 FEFI LN 5.0 mL
(40.0 mL X532 56 ) 2510, Mi007 5 B Bk 7 il 1 fix
K, H409.31 mg/L, 2005 %58, Mi007 5 & Bk
B R M5 EQ 18T ( Priestia megaterium ) , F¢ 51 AHA
JE99.93% . By 5t BB IR A2 BRI A= ) 1
RHLAEE I Y 32 2 PR R, AR 52 06 O 3 S ) TR R
Mi007 "5 B2 3 AR Btk U5 AR 1 [ 8L, A Ay ) A 2
YL B R R, 2 AT A S T A T ) 155 T T
L T T — ik

BEXF MI007 5 T A 7 i1 2 AN /5 1 [ 8L, R R ]
LR E W T B A 4 R B 10 3138
BUE T A Y TR R A T R DAY s AT A R
VAP RE T, DA T 26 0 PN S IR 21 44 2 ) R s A
BT 7=
S 30k
[1] THORPER F, RATLEDGE C. Fatty acid distribution in

triglycerides of yeasts grown on glucose or n — alkanes[ J ].

J Gen Microbiol, 1972, 72(1) ; 151 - 163.

(2] £, LAWY, G, 55 JRE w e &) s
THEE R NE VB A A [T ). b g, 2018, 43
(8): 115 - 118, 126.

(3] MSCHl, B, 3, S5 —BRIRE™ M 10 i 1k &
FoA KAl pH e RZ[J ] TP EWAE, 2020, 45(5) .
82 -87.

(4] BANJJ, FEN J, XIE S L. Tsolation and screening of

microalgae with high lipid contents in Shanxi province[ J].
Plant Sci, 2020, 31(4) :415 -421.

(S 8. 7= DIRENE IR 7 A A A 0 R A i e K FL g 05 7R
B ROCHERER) SO RER IR FE (D). 5t AR R
2%, 2015.

[6] BOCK R . The give — and — take of DNA . Horizontal gene
transfer in plants [ J]. Trends Plant Sci, 2009, 15 (1)
11 -22.

(7] E—M. 5k R A A F0T S I 7™ M 22 I aih g oy F 50
[D]. #7°: J7PERA:, 2019.

[8] RATLEDGE C, WYNN J P. The biochemistry and
molecular biology of lipid accumulation in oleaginous
microorganisms [ J ].  Adv Appl Microbiol, 2002, 51;
1-51.

(9] W3CH, 275, £S5, & 7 lmeaEA AR R
FRGMAR e [T ]. AL TRERE, 2021, 40(5):
2484 —2495.

[10] SHIELDS - MENARD S A, AMIRSADEGHI M, FRENCH
W T, et al. A review on microbial lipids as a potential
biofuel[ J]. Bioresour Technol, 2018, 259 451 —460.

[117 JONSSON L J, MARTIN C. Pretreatment of lignocellulose ;
Formation of inhibitory by — products and strategies for
minimizing their effects [ J]. Bioresour Technol, 2016,
199. 103 - 112.

[12] 4T, 36500, FImE T, 45, £ 2 3R Rk vl (1 i 16 5 e
HOR G AR A [T]. PEAERMBIECR A (A
Bl , 2012, 40(4) ; 155 - 160.

[13] 2002, BRASAL, BRI, 2. BV BE ILAR -5 v PR B R
A S SSR 7 FARica e[ ]. TTPuEY), 2021, 41
(11). 1897 —1904.

[14] SPIEKERMANN P, REHM B H A, KALSCHEUER R, et
al. A sensitive, viable — colony staining method using Nile
red for direct screening of bacteria that accumulate
polyhydroxyalkanoic  acids and other lipid
compounds[ J]. Arch Microbiol, 1999, 171(2) ; 73 —80.

[15] ARG, XU, T, 5. 1 A v 7= 2T 4k 2 W TR 1Y) 07 1B
W8 RO R AT A B WIS [0 . AR AL R 2 4R
2019,40(1) :84 -91.

[16] CHO H U, PARK J M. Biodiesel production by various

storage

oleaginous microorganisms from organic wastes [ J ].
Bioresour Technol, 2018, 256; 502 —508.

[17] Ea¥, XL, BOREHE, 2. ke 2R E i
RS IR R[], P AR AR, 2013 (15)
68 —72.

[ 18] HUANGY J, WANG L, ZHENG M G, et al. Overexpression
of NgAUREO1, the gene coding for aurechrome 1 from
Nannochloropsis gaditana, into Saccharomyces cerevisiae
leads to a 1. 6 — fold increase in lipid accumulation[ J].

Biotechnol Lett, 2014, 36(3) : 575 -579.





