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Abstract: This is the first report of the screening of oil-producing endophytic fungi isolated from Ascidiacea. A mixed solution of Sudan
dyes was used in the primary screen to obtain oil-producing fungi, and the shake-flask method was performed to screen for high-yield
oil-producing fungi, which were then identified by morphology and molecular biology. The oil produced by three dominant strains was extracted
using the acid-heating method to determine the oil content and analyze the lipid components by gas chromatography-mass spectrometry
(GC-MS). The results showed that three fungi (P2-4, P1-17, and P2-18) had average oil contents above 20%, and these were identified as
Penicillium citrinum, Penicillium sp. 12 BRO-2013, and Aspergillus terreus, respectively. The composition of unsaturated fatty acids from P2-18,
P1-17, and P2-4 accounted for 93.9%, 55.8% and 65.0%, respectively, of total fatty acids. The main components of the oil were C18:3
y-linolenic acid, C16:1 palmitic acid, and C18:1 oleic acid. The highest C18:3 y-linolenic acid proportion was from P2-4, and was up to 24.5%
of total unsaturated fatty acids. Ascidiacea endophytic fungi have the potential for producing microbial functional oil, which deserves further
research and development.
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Table 1 Isolation of Ascidiacea symbiotic fungi
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Fig. 1 Three micrographs under mixed Sudan staining (10x40)
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Table 2 Screening of oil-producing fungi by mixed Sudan

staining

Bk S * g W e MR 5L AT
P2-18 ReA R, aAEE -
P2-4 BERrti R, HAE % -
P1-17 ReA R, aAEE -
P2-13 REAL , SAEE & +H
D2-4 ReAL S, SAEE L +H
P2-8 REAL S, SAEE L +H
D2-2 REAL S, SAEE L +H
P2-14 REWAL S, SAEE L +H
P2-15 REWALER K, - AERFAN ++
P2-9 REWAL N, oA +
P2-1 REWAL AN, oA +
P2-2 REWAL AN, oA +
P1-7 REWAL AN, oA +
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Table 3 Determination of crude oil content of three

oil-producing fungi

Bk TEAREEL  ESEN%
P2-18 7.20 21.50
PL17 456 20.10
P24 4.45 20.70
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Table 4 Analysis of fatty acid compositions of three

oil-producing fungi

3 JI6 PG Jo BR ZEL A%, P24 P1-17 P2-18
Cl4:1 0.25 0.20 1.80
Cl5:1 0.16 - -
Clé:1 17.86 22.01 25.34
Cl17:1 0.39 1.07 1.62
Cl18:1 16.28 21.46 28.41

C18:2 (t) 33.89 6.76 4.48
C18:3 (y) 23.16 4.26 3.34
C18:3 0.67 - -
C20:1 0.59 - -
C20:2 0.06 - -
C20:3n6 0.05 - -
C22:1 0.22 - -
C24:1 0.30 - -
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C4:0 5.06 0.47 0.43
C6:0 0.06 1.01 1.12
C8:0 0.05 0.28 0.18
C10:0 0.15 0.44 0.62
CI1:0 0.39 2.15 2.51
CI12:0 0.20 0.28 0.32
C13:0 0.03 0.41 0.43
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C16:0 - 0.92 1.41
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C18:0 0.06 0.62 0.96
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C23:0 0.04 , -
Kpoth s - 35.10 26.13
toFeflS A E 0.61% 9.10% 8.90%
Tefele s g 93.90% - 55.80% 65.00%

3 L T Vil R P B T R AL 1l o A 225 SR L34, i)
B0 HH 3 L B 7 el e 5 TR g O TR AR AN LR R T TR
MARR & FP2- 18 S AR IR IR & AR
FAS B P2-18 3 g wh AN A i 7 R o L I 07 R o
93.90%, P1-173MMfi-RANHLAIHE 7L & SIS $155.80%,
P-4 AN AN R TR & 21k £65.00%. %31k
B R AEORM G BRI REEm R Re 1. K& ER
E IR A TR N C16: 1 RERE —FA R C18:13HER AN
y-C18:3(y) R 55 B AT % e R AN
3 g

AT IR P A B IR P AR O, A B
Pk P2-4. P1-17 A1 P2-18 MIflR & &4 21.50%+ 20.70%
1 20.10%. Ratledge 54 fig & At 20.00% 15
SCAFEM BRI, B RTHE R 2 NH AL E &
26.40%, FEAIHIEE 20.60% % 5 1# [ g & & 2 7
20.00%~25.00%2 1A' MF=ifig B, 3 PRECEE NI
KBS KA A S R B E K
FAFRACFIE LB R E F W AR S ER SN
64.15% " HALL, AR S B, (Rl R AL
A S E AR IR & B A KIER m . RN
T TR A MR A S A 175 A8 R0 2Tt /KA P AR 3L
ik, IR EFEEAR NO.1-112, RS 288 20.02¢/L,
U UE R MRS T 580.06% HigtfEfasE . P2-4.
P1-17 1 P2-18 i fIg A ANULAI G DT IR & & 70 A
93.90%-. 55.80%F1 65.00%. 7£LALEMIAHSHRIE F g
i P ANELRT R 7 2 ik 1) 90% LA i it b,
JCH S P2-4 AMBANENITE & &k 93.9%, LRI
B E ML RS B AR R R & R = R 2



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

Bl 3 BRECH 9-C18:3() kIR C16:1 Akl —Ia@ gl
C18:1 W& ERE . P2-4 & 23.20%[1 y-C18:3(p)IL
BRIR, 2015 HARIHS R RRIY 24.50%. Fakas!'"Hf 7t
TR ZURS = N REERf /N SORIEE, HR
0 v () W BRI & 59 16.70%, R Maali-Amirit' 4538
o B PR B AH 5 IR S AR R () R IR & A 16.10%
FERIE 31.60%. (y) W RE A 2H e N AR - 2H A= R )
SERIMP R, RS AT IRR R RTR . AR,
-SRI AT HIH AP A A= . s NS5 iE B
e AR AHH DNA ARG p-ERRERIN Fe(IDXRYT
FUBRE R R 2,

H R0 7 i & A0S B IR R TR 4 By 32
BUETMIR. BRI RIRSS . SARIH 2t
B, | PRINERG A EEE AR ik
B HREE. pH AR AN AR SR 2 ey i R i T R
W BN TIEE NI St B T A BOTR 5R Eh 22 b S IR
A, CAHIR. AR AR & B,  FARARD
FRUNSE BRER, 1e4DUMEER, EPA A1 DHA f74E Tk
BRkkt, HERZETK. A CHBRAGEIRI 3 FRE
C16-C18 RMWig & =t 50%, — Akl Er
BEALAI BRI IR J L5 o 2 1 A BT Fe ik
RO AR R, SARITR S BB R RE K
SCF-CO2 yEHEHLIim A &, XF C16-C18 F M FRHEHEL
RSB BT, EMAEFE> C20:3 REHIRNIZ 3 HREFE
T P AR SN A3 T RE A R DAL K BEAN AT R 7

R, MDA

4 5

AHIE TN o B L B AR BT 20 Bk, b
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