WA SR IR Jan. 20, 2018, 45(1): 64-70

Microbiology China http://journals.im.ac.cn/wswxtbcn
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china. 160911

OEEP = NEMERBREREN S B REIEHERA R 7

EFHE EAL N NET BEAX IED H
ORISR SABE 7R L 524088)

W OE: (5 F] MAENREE. REWRA T RIR I A0A0 05 5 BR 69 AR A D, FRIFZR LK
ARG PR IR A R BE . /ﬂﬁ"—ﬂ' FoeYaE Rk T 5 MAFA SR AEM TR, R A KB R
Faflg RrBR 937 Rk, LB 69 ] MR M B RS 4 & ik bR A&, Faf LMKt = d AT
AADEESHIT(GC). [ k) Bt AR dFH3E R AR 5 2 4 &0 R D Bk F 05k & 7= i g
AW, s AARAATH SHFIE. BIRFIEA TS )?»%JKTK, B GC FAM Z 2 F he-F B 425
# b IE AT R AR AT S A EN R, [£R]) £Hk2) 745 MIEAE, LPEHHKALT IR
B K BEE, R—HG S E® GHE5KE 7J<%%Z\7b R AR A1T A T L4k F0HE (Fusarium
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Separation of unsaturated fatty-acid producing fungi from
Sargassum and analysis of fatty acid composition
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Abstract: [Background] A special extracting raw material with low cost is extremely urgent, as
the expense of extracting unsaturated fatty acids from fish and crops is growing high. The
particularity of ocean environment results in a rich and unique microbial resource, which have
been regarded as a new strategy for obtaining unsaturated fatty acids. [Objective] The aim was to
isolate oil-producing fungi from Scagassum collected from Xuwen Port, Zhanjiang, Guangdong
Province, and analyze its fatty acid composition by gas chromatography (GC). [Methods] The
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selective plating medium and method of Sudan Black B staining were used to screen high-yield
oil-producing fungi. The target strain was identified by morphological and culture characteristics
and analysis of ITS sequences. GC was used to determine the composition and content of the lipids
which were extracted by chloroform-methanol. [Results] A total of 7 oil-producing fungal strains
were screened, among which strain A17 was the high-yield oil-producing fungus with larger
lipochondrion. The analysis of morphology and molecular identification of ITS sequence showed
that the strain A17 was Fusarium incarnatum. The oil extracted from the strain A17 accounted for
24.75% of the cell dry weight, and unsaturated fatty acid accounted for 60.76% of the total oil
content, which oleic acid and linoleic acid were 32.80% and 26.20 %, respectively. [Conclusion]
This study may provide a theoretical base for the development of oil-producing strains in

Scagassum.

Keywords: Sargassum, Unsaturated fatty acid, Fungi, Isolation, Gas chromatography (GC)
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El1 AFAERREHE~mEE

Figure 1 Producing oleaginous strains screened by sudan staining

2 Etk AT BUERAS
Figure 2 Colony morphology of strain A17

222 RBEAEFEE

BRIRR A 17 (9 TTS FE 415 B A7 51 7 Ex
Ja, RS HSEGOCRRGLN Fusarium incarnatum-
equiseti (FIE)& &}z F. chlamydosporum (FC)& &7l
HOR IR A F A1, FELL F. tricinctum
NRRL25481 JFFI RSN R G R T RI(E 4), 45
RILER A17 (0T FIB SEF07 3N o H TR TE
REEFE PR RIE RS KRG R T YA
AT B M A i BASOE S S RS A E
WOESER A, IHE ALT RN ARLIBR

(Fusarium incarnatum).

B3 Bk Al7 BRES
Figure 3 Microscopic morphology of strain A17 (16x40)
e A KRBT B, C: JFHEAT

Note: A: Macroconidium; B, C: Hlamydosporem.

23 SHEESENBAY DT
R = G - P BB AN R P T, % BT Ak
A7 AR S G AT E Y 24.75% iR SRR
R EL AR (B 5), TERE ALT AR E B I
g2 RIS B9 GC 23Hr (181 6) L H B 16 47 Rk,
AR . WIHER . WRRER 3 AN ARG B R AN
Pt . WEARIR 2 FMEFARIIRR & EKT 1%, 4
) o RGN 0B 32.80% . 26.20% . 1.10% . 20.70%
F115.40% (% 1),
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NRRL 25481 Fusarium tricinctum (HM068317)
70 1A17 (MG694577)
MI22 Fusarium sp. (GU233852)
— NRRL 26419 Fusarium equiseti (NR121457)
NRRL 5537 Fusarium sp. FIE8a (GQ505677.1)
NRRL 6548 Fusarium sp. FIE12a (GQ505678)
NRRL 13402 Fusarium equiseti (GQ505681)

NRRL 25795 Fusarium sp. FIESc (GQ505686) Fusarium
T2 INRRL 20423 Fusarium lacertarum (GQ505682) incarnatum-
NRRL 36548 Fusarium sp. FIE17b (GQ505744) equiseti
_lﬁRRL 36575 Fusarium sp. FIE20b (GQ505745) species
CBS 635.76 Fusarium chlamydosporum var. fuscum (AY213706.1) complex

100 NRRL 43297 Fusarium sp. FIE24b (GQ505746)

CBS 430.81 Fusarium sp. FIE28a (GQ505692)
NRRL 34004 Fusarium sp. FIE16a (GQ505717)

ATTO040 Fusarium equiseti (HQ607811) I
NRRL 13708 Fusarium sambucinum (U34579)

98 NRRL 13338 Fusarium nelsonii (GQ505434) Fusarium
4. 98 NRRL 36495 Fusarium sp. FC2b (GQ505453) chlamydosporum
NRRL 36539 Fusarium sp. FC1k (GQ505454) species complex

0.1

4 BT ITS HEFIHER ML

Figure 4 Phylogenetic tree based on ITS sequences using Maximum Likelihood (ML) method

T REWSAEUE Bootstrap {H, FORMERGMINTIE 1 000 WIBGZ T AR A/ s 155 AEUEHN GenBank #5555 #5
REEZIFE 0.1 182 10%[1) 168 rRNA £ T8k 25 5.

Note: Bootstrap values are based on 1 000 replicates; The numbers in the bracket denote the GenBank accession number; The scale bar
indicates 10% nucleotides.
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Figure 5 Gas chromatogram of fatty acids for the standard sample
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Figure 6 Gas chromatogram of fatty acids for strain A17
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Table 1 Content of each fatty acid in strain A17

BIViER bt [EP s s

Fatty acid Chemical formula Percentage contents (%)
A SR Ci3H2;,COOH 0.30
Myristic acid
T TbER C14H20COOH 0.09
Pentadecanoic acid
FrARIR CisH3COOH 20.70
Palmitic acid
AR C1sH2yCOOH 0.40
Palmitoleic acid
B S Ci6H33COOH 0.07
Heptadecanoic acid
R /] Ci6H31COOH 0.07
Heptadecenoic acid
TSR MR C17H3sCOOH 15.40
Stearic acid
THIR C17H33COOH 32.80
Oleic acid
MV IHER Cy7H3,COOH 26.20
Linoleic acid
P FRER C17H,9COOH 1.10
Linolenic acid
AR C9H3yCOOH 0.98
Arachicdic acid
e L C19H3sCOOH 0.06
Eicosandienoic acid
I C,H43COOH 0.64
Behenic acid
e C,H30COOH 0.24
Docosadienoic acid
REENR C23Hy7COOH 0.89
Lignoceric acid
A PURRIR IR C23HysCOOH 0.13

Nervonic acid

3 WieE%ie

TEEFMAMET, BeRSTEIR AR S AR T2
ML 20% (BT Ho) A B aepR v 7 i i
(Oleaginous microorganisms)!'*!, HATHIAFFE LI,
PERRTR . BT AN TR AR SR IT LAVE Ry il i A
Yy, BRI HmAR & s . SN ARID AR S
Yt REARIT , I H” NREE E 28R 8 S U0 S il
ARV, AR, BVHFLURAR . SR TR TE A
PRI PR L2 ) 1T R T . SR TR

X VL S B AT T I T o e
%E , 43253 Penicillium citrinum, Penicillium sp.
5 Aspergillus terreus 3 #&F=IMARE B, HilAE &=
PIAE 20.00%Lh EN XA 369 BRAHEITUEUY i
TR 61 RPN E A TS E, KI5
J& F Aspergillus . Fusarium ., Cladosporium .
Penicillium, Engyodontium ., Sarocladium ., Alternaria.
Aureobasidium, Lecythophor 5 Nectria 10 ~&, 17~
T 4T B RN 16.53%, HrP Aspergillus 7]
PRIRRFT 5 Fe e, HACh Fusarium B, 4351 5
THERREY 30.43%7F1 18.84%" AHFFE AT 448 o5
Ry R 7 pkrmAE L, b bk
SR AT 24.75% B TE 78 41 B A TR
(Fusarium incarnatum). F=IHEAZEHF Tl ikA =,
AMUTF LA B B S, R L6 I B R
TR AR A A TN A, 3t A ) e e )
Pro B E AT BL2Z VS VTR HH AT 1Y 8 BRI
WL N RB TR B3 247534, <3 Aspergillus sydowii
FHMEEY 2.99 g/L, 3t K BAMEFIIR TR T 22
AR5 SR HA3 51 i SRR 57.2%F1 19.32%,
MR TR £ 2EAFIR, (SRR 16.30%;
Fusarium oxysporum 7= A4z [ AR F i it 5 25
TR . SOMPRFN-TLOkIEIR, 1551k 66.94% .
6.20%K112.07% , HUAIAGIITRR A AR AR, o 24.78%,
ABFFE 43 B ) Fusarium incarnatum A17 724 BN
G ITR F A MR SR, 435 b SRR
1 32.80% 5 26.20%, {HIELFNRIIIRER T 20.70%F1)
PRSI, B4 15.40% M TERRR , X 4 FPABITR &
TRPRWIRREY 95.10%, ULRATERE A17 F=Am9RENT
PR A OB ST AR X TRT B, X —4F fUA A1 T S 2Lt g
BRI 43 S PR

REFERENCES

[1] Sun XY, Gao GT, Duan AL, et al. Research progress in
polyunsaturated fatty acids[J]. Science and Technology of Food
Industry, 2012, 33(7): 418-423 (in Chinese)

INHF, WS, BUEH, S5 ZAERENR BT S R T].
Bl TR, 2012, 33(7): 418-423
[2] Yi SJ, Zheng YP. Research and application of oleaginous

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



70

(DGXYESE

Microbiol. China

[1

microorganism[J]. China Foreign Energy, 2006, 11(2): 90-94 (in
Chinese)

Gy, FSCE. PR W T SRR T]. Ak Re iR,
2006, 11(2): 90-94

Huang CX. Screening of indentification of oleaginous fungi
from the sediments of deep sea and Antarctica and optimization
of fermentation conditions of the oleaginous fungi[D]. Xiamen:
Master’s Thesis of Third Institute of Oceanography, State
Oceanic Administration, 2015 (in Chinese)

B . RV AR T R TR S R A b R I 2%
PERAL BB T (D). T SV R 58 = i v F JT T il
AW, 2015

Henriquez M, Vergara K, Norambuena J, et al. Diversity of
cultivable fungi associated with Antarctic marine sponges and
screening for their antimicrobial, antitumoral and antioxidant
potential[J]. World Journal of Microbiology & Biotechnology,
2014, 30(1): 65-76

Liang Y, Shi WIJ, Tian CY. A review of the methods for
determining total lipid content in microalgae[J]. Periodical of
Ocean University of China, 2012, 42(5): 35-40 (in Chinese)
P, CRRA, BRI, SRS B E R (D).
[ ¥ v K2 224, 2012, 42(5): 35-40

Li WJ, Zhi XY, Tang SK. Actinobacterial systematics in China:
past, present and future[J]. Microbiology China, 2013, 40(10):
1860-1873 (in Chinese)

oy, WABERH, REE . RENLE RS EU R BUR
FeRHK R RG], WA SR, 2013, 40(10): 1860-1873
Wei JC. Fungal Identification Manual[M]. Shanghai: Shanghai
Scientific & Technical Publishers, 1979: 1-178 (in Chinese)
M. REEETMM. B EEREBORH R,
1979: 1-178

Lu QF, Hu HQ, Mo JJ, et al. Enhanced amplification of bacterial
and fungal DNA using a new type of DNA polymerase[J].
Australasian Plant Pathology, 2012, 41(6): 661-663
O’Donnell K, Rooney AP, Proctor RH, et al.
analyses of RPB1 and RPB2 support a middle cretaceous origin

Phylogenetic

for a clade comprising all agriculturally and medically important
fusaria[J]. Fungal Genetics and Biology, 2013, 52: 20-31

0] O’Donnell K, Sutton DA, Rinaldi MG, et al. Novel multilocus

[11]

[12]

[13]

[14]

[15]

[16]

[17]

sequence typing scheme reveals high genetic diversity of human
pathogenic members of the Fusarium incarnatum-F. equiseti and
F. chlamydosporum species complexes within the United
States[J]. 2009, 47(12):
3851-3861

Xu T, Dong TF, Chen M, et al. Optimization of fermentation

Journal of Clinical Microbiology,

process by a marine fungus strain Schizochytrium sp. DP-16 for
DHA lipid production[J]. Journal of Dalian Polytechnic
University, 2016, 35(6): 411-415 (in Chinese)
RvE, R K, BRU, %% W E B Schizochytrium sp. DP-16
KB~ DHA g T&E’JTMJC[J KT R224R, 2016,
35(6): 411-415
Booth C. The Genus Fusarium[M]. London: Commonwealth
Mycological Institute, 1971: 1-237
Kong HZ. Flora Fungorum Sinicorum: 35: Penicillium et
Teleomorphi Cognati[M]. Beijing: Science Press, 2007: 1-284
(in Chinese)

LR, PEAHES:
JEM]. dbxt: BREA AL, 2007: 1-284
O’Donnell K, Humber RA, Geiser DM, et al. Phylogenetic
diversity of insecticolous fusaria inferred from multilocus DNA
sequence data and their molecular identification via
FUSARIUM-ID and Fusarium MLST[J]. Mycologia, 2012,
104(2): 427-445
Chi ZM, Zhang T, Cao TS, et al. Biotechnological potential of
inulin for bioprocesses[J].
102(6): 4295-4303
Wang CL. Studies on lipid production by the Aureobasidium
pullulans P10[D]. Qingdao: Master’s Thesis
University of China, 2014 (in Chinese)
ERYE. BB MR P10 W RIOPEE[D]. F&: F
g 7R KR 22 A 18 3, 2014
Chai HZ, Huang YY, Lei XL, et al. Screening of oil-producing

FEALE: FERELMRE R

Bioresource Technology, 2011,

of Ocean

fungi from Ascidiacea and analysis of fatty acid composition[J].
Modern Food Science and Technology, 2016, 32(12): 287-292
(in Chinese)

SR, B4R, mORE, &R b AR I A R
5 36 S IR T 1 2EL B 23 A [0, BRAR & W RHEE, 2016, 32(12):
287-292

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



