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55910370: MAJOR: AQUATIC SCIENCE; M.Sc. (AQUATIC SCIENCE)
KEYWORDS: THRAUSTOCHYTRIDS/ MANGROVE FOREST/ FATTY ACID/
DOCOSAHEXAENOIC ACID (DHA)
AUTUMPORN AUIYOK: DIVERSITY OF THRAUSTOCHYTRIDS AND
APLANOCHYTRIDS FROM FALLEN MANGROVE LEAVES AT TARSON, CHANTABURI
PROVINCE. ADVISIRY COMMITTEE: SOMTAWIN JARITKHUAN, Ph.D., SUDARAT

SUANIJIT, Ph.D. 81 P. 2018.

Diversity of thraustochytrids and aplanochytrids from fallen senescent leaves of 11
mangrove trees collected from Mangrove Resources Development Station 2 Tarson, Chantaburi
Province in October 2016 (rainy season) and March 2017 (dry season) were investigated. A total
of 249 isolates of thraustochytrids were found which classified into 3 species, namely
Aurantiochytrium mangrovei, Aurantiochytrium limacinum and Aurantiochytrium sp. 1. The
highest frequency of occurrence was found in A. limacinum (10-85 %). This study also found 107
isolates (1 species) of Aplanochytrids (Aplanochytrium sp.) expressed as 5-65 % of occurrence.
The frequency of occurrence was higher in March 2017 (dry season) than that in October 2016
(rainy season). Consider with the species of mangrove trees, the highest percentage of occurrence
of thraustochytrids and aplanochytrids found in leaves of Rhizophora apiculata. The culture of
thraustochytrids and aplanochytrids in glucose : yeast extract (6 : 1) medium at 200 rpm, 25 °C
for 4 days were carried out for biomass and fatty acid profiles. Their biomass were in a range of
8.12-21.37 g/L. Arachidonic acid (ARA) ranged from 0.18-0.51 mg/g dry wt. (0.04-0.12 % of
total fatty acids), while docosapentaenoic acid (DPA) and docosahexaenoic acid (DHA) were in a
range of 1.81-47.62 mg/g dry wt. (0.54-9.07 % of total fatty acids) and 6.81-193.49 mg/g dry wt.

(2.04-38.35 % of total fatty acids), respectively.
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mwﬁ 2-4 Aurantiochytrium limacinum W8 Aurantiochytrium sp. (Unagul et al., 2017)
(A) Talatlveq Aurantiochytrium limacinum ﬁdwmnﬂﬁ’m Stereo microscope
(B-D) I¥AAUD Aurantiochytrium limacinum ﬁdwmnﬂﬁ’m Compound microscope
(E) InTativeq Aurantiochytrium sp. ﬁﬁwmﬂﬂﬁlﬂﬂ Stereo microscope

o o
(F-H) s$0 903 Aurantiochytrium sp. No1891NNd04 Compound microscope
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vauz i Sparrow (1936) W Thraustochytrium proliferum 3navsenzaluniznalndife
a9 Woods Hole Wnamnedamaymsieaaudn uazumaynsiauaIsndn dau
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3 19 = % a =1 1
W@ 53U WUNTFINIAVDN S. mangrovei (6.6-13.5 NFN/anT) U3UGINN
Thraustochytrium statum KF9 (0.8 ﬂ%ﬂ/aﬂi) uae Ulkenia sp. KF13 (4.6 ﬂ%n/aﬁi) sazsum
1 1 =) a u U g (-7
AWV S. mangrovei 91U 118.1-208.8 Aaaniu/mniuthmiinuis 1ay S. mangrovei
= =S 1 % =) =) -7 % 9Ol v
KF2 112 S. mangrovei KF6 f5uaidtomogagaminy 208.8 aansu/niutiminumig
=3 T W Aa Aa o a a A o [ g ] 9y =\ =
(AFDININY 2778.9 Waansu/ans) uag 204.3 Naansu/nsuinvunure (N5uaaweyio

9
MR 2762.0 Taansu/ans) MuaIAY 11a391nUY Kamlangdee and Fan (2003) An¥IN1THAR
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Y 14 o ° v oA
n3a luiulaiouda91n Schizochytrium sp. $12u 5 eeviug Auen 1801y Kandelia candel
1 a 1 1 v { 1 W
TutheeauusnanIzdoIns WUN Schizochytrium sp. TEWUE N-2 UFIa1nNgamin
o a v a 1 1T @ v A
13.2 n5w/ans aenug N-9 wigy latesnga Taelidawaaminy 10.8 nSw/ans Schizochytrium
kS o o v AA o A = A ]
N3 5 Mewugazaunsa lviudielsmnum vagiimsazaudeyeo lulSunangaianiu
A Aa o % 4 o w 9 [
174.9, 203.6, 186.1, 171.3 uag 157.9 HadnSu/nsuaauie Aua1ay @115y Arafiles et al.
a 4 { @ § 1 U a 1
o11) dnemseaInlaniad 2 loTaan Adauen ldanly ldnsrmanlunsnuthmneaau
A . aa (A (A=) . . .

1484 Subic bay Uszmanadtudao Thraustochytrium sp. SB04 L& Schizochytrium sp. SB11
4 o a 4 @ 1 a ] a a X
Wemsnsizinga lvaiv WU Thraustochytrium sp. waansa lviiusiia Towmdn (18:1) ¥4

I . A a 9 = I I J o 2 U

174 Monounsaturated fatty acid nwaa launds 71 WoesiFudvesnsa lviiunivua aiu
A a Y. A = = Ts )

Schizochytrium sp. @NTONAAADHO 14 lulTmigans 22.5 nleSiudvoansa luiin
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1.

2.

=
a13taN

CO.,LTD.)

7.

8.

ALDRICH

Qanaaan

2 o
UINTLDANUIAY 15 psu

A

AT mﬁ@i’ﬂmmzﬁu (Refractometer) ATAGO S/ MILL-E
I'4 A 4
05 luNnos
A A o I
nsesledannuilunsa-1ud (pH meter) METROHM 713
d’ A [ a
1939910715 u00NFAY (DO meter) JANWAY
andenlu 'l

3 4
. HINAU

2 o
S HINERANUAY 15 psu

. 911¥ 71 (antibiotic) (MANUIN V)

2.1 apsd ey Fawla (Streptomycin Sulfate) (GENERAL DRUGS HOUSE

aaa

2.2 NUUFAU D (Penicillin G) (GENERAL DRUGS HOUSE CO., LTD.)

. @15a2a18NUed (Phosphate Buffered Saline) (MANUIN V)

3.1 T@ounan'15@ (NaCl) MERCK
3.2 laTwumanden laTasnuwemla (K,HPO,) MERCK

3.3 Tnunaiden lalaTaswuoae (KH,PO,) MERCK

LUMUDA (methanol) J. T. BAKER

1Y (hexanes) J. T. BAKER

. ImResusamla (NasO,) MERCK

nsafanI3n (H,S0,) MERCK

ﬂiﬂ"lmﬁ’umm;@m 19:0 (nonadecanoic acid) (Internal standard) SIGMA —
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9. A3A LN T 37U 37 COMPONENT FAME MIX (Internal standard) SIGMA —

ALDRICH

21113128 (MANLIN 1)

1.

2.

PIMI5LT9 GYP (Glucose, Yeast Extract, Peptone)

911131187 GY (Glucose, Yeast Extract )

J A A 2/ a wva
gilnsamazinIeaielufioa) jiams

1.

6890

8.
9.

A 2] =
wseuna 1nsu11asns W (Gas Chromatography) HEWLETT PACKARD/HP

) m’%amsh (Incubator Shaker) INNOVA

13094 4 @1¥1s METTELER TOLEDO AG-285

13 eailumio (Refrigerated Centrifuge) KUBOTA 6930

. Lﬂém Vortex mixer (Vortex —Genie2)

) u,ﬂ%aauuﬁ’ﬁzuuﬁmmmgu (Freeze Dryer) LABCONCO

NP NUAY (Autoclave) TOMY SS-325

1n3091AUTPU (Hot Plate) FRAMO-GERATETECCHNIK M21/1

] 1 <
BN ANNIUNT (Magnetic Stirrer)

10. 1T 3An N unIA-tUA (pH Meter) METROHM 713

11. u,ﬂ%ﬁﬂmmgﬁu (Refractometer) ATAGO S/ MILL-E

& .
12. T0@AAUAY (Dessicator)

13. é}ﬁTﬂ’JWNL§UQmﬁQﬁ -80 DR AIFH (Deep freezer) ULTRALOW, SANYO

14. ©191)5Ugu N (Water bath) MEMMERT

15. qouaniou (Hot air oven) MEMMERT

16. Auto pipette (Pipette) GIBSON

17. 493U wuW (Erlenmeyer Flask) 41418 250 1ia@ans 911W12150 (Petri dish)

- A 4 &
Unnes (Beaker) Mila (Pipette) ANAW8ITD (Needle)

&
19. é’um%a (Incubator) PUFFER HUBBARD IRI 1930 A14
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=

Yimerauusnuaoiimuninensimemui 2 (Mdou) 1M IATUNLYI
A g o oA d A A ¥ A A
(AN 3-1) 1NVAIERNITU 2 133 AD garuTuReugaInl 2559 tazgqualuPeuiiuay
o <3 Y 1 ' ' Y o o X o X a A& a
2560 imanvlu linsrmaulusmananhmawu-asdganniuau Tasinuaunas
i 1 I ﬂ [~ @ 1 a a H
Tu'linsremaudalinnuiueg nudiedalold 11 aiia siieaz 20 lu (donlunidmaes
¥ A 1 1A A Aa :ﬁl [ o Y Yy 1
auhmansnauegusnuaunlnNuiy) taziamatsanmadenuaiszms Taun
1 a A 2,’ A Aa o a 9 A [ a [ I
afSuweengnuiazaiet (Nadnsu/ans) 141n3993A0nFIU (DO meter) ANANNITIY
Y A Y < 1 a = 9 4 a 14
nsa—udalfnsesianuilunsa—ua (pH meter) AN (oA waimed) lanes Iulnos

[ 3 4 o <3
(Thermometer) LLAZATIAIUIAN (psu) 141p309 3R NAY (Refractometer)
p

DTSR ST

H $ < Iy [ a o [ 1 H 1 o 1
7NN 3-1 FDIUNNVAI0IUTNUADIUWAUINT NN TThe@EuN 2 (Maew) s1uals

BUNDVYYI IINIATUNYT (https://www.google.co.th/maps)
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[ Aa _d
1. f'nﬁﬂﬂ!!ﬂﬂ!!ﬂ%ﬁﬂ‘l&ﬂﬂ'ﬂlﬁ‘iE’nﬂﬁﬁ1ﬂﬁllﬂﬂﬂiﬂﬁiﬂllﬂﬂiﬂﬁlm$

a d
aznaulaniad
o w1 X a a ! Yy v 2
1.1 sharedeluldthaneau 11 viia siiaaz 20 Tu uaazlu dred2e1i
A Ay g}J g}z o Y a 3 2 <
nziafsannae 2-3 ase niniudaly liudazriiadluruan 9 vuadszanm 0.5 ass-
a ° 2 ' A dAa ¥ X a ax
udmas 1w 9 5u laadlunumzrenithmzalsaniseuaziduenl §iue
Y v
(mawun v) Tagldanududuvesent§Fuzminu 300 Jaaniuaoans uaneld 2 42luq

v
o v W ° a2 <
1.2 Whlubiande 1 guanunsiuau 9 Fu dnasluermisude yp Tu

Y 9
% o

P v v ' o A { ! 4 a
auwizae dalu'lyd 3 Fwau G $1) daszezriedu mmidimzmanldaannaenay
o1 §Fruzanududusn 300 Haansudodans tuhguugivesdszuna 27-32 o9en-

9
yaIBod FUNANITIS YYD
¥ a 4 a 4
1.3 aswonioa Inlansaduazeznarlulaasadanlyldlu

< ) Y v P Y qu 4 A a <

91113139 GYP 1nde 2 meldndesganssent mimiuldguidietonsoainlaniaduas
a 4 a ¥ o

aznanlulnasad aremaiinilasaiie (Aseptic technique) HAITNT Streak AIUUIIHINY

A da 2 X ) A @ a < v &
IFONUDINITLANYD GYP ﬁ]qﬂuullﬂﬂwiaaiﬂl‘lﬂm5ﬂalla3@31/‘@11“1?]@5@?(%“1@!;%9

4
a a o

uigns swunlaomslddnuardagiuinet laun dnvazlalail msadegloarled ms

Q

] Jd o 14 =) 1 14
wiesaa anyuzvedy loalesusudey mslassgloailes (Yokoyama & Honda, 2007)
< ¥ a < A ] Aa
1.4 Lﬂ°UL%’f]°Uiq‘ﬂﬁiuﬂa@ﬂﬂﬂa@ﬁﬂﬂ@’lﬁ’lﬂlmﬂ GYP W'JL?]EN (MARUIN
A a o dy < A aa ) <
) MaNNzad 5 a9n% (ANWAY 15 psu) Ysuas 3 Yadans darhviasanaasuaziny

Y1 ) = 1 dy =
Glu@uuﬂqmwguﬂizmm 10 DIFUHE QLT LASDIUFDNN € 2 1ADU
o A a2 J a J
1.5 ﬂ?ﬂ’)ﬂ!’l"f'lﬂ’)'lllﬂ51]f]\‘lﬂ'l‘iW‘]J‘ﬂﬁ'@ﬁi‘ﬂ]lﬂﬂi@ﬁlmgfl$Wﬁ1Iu1ﬂﬁiﬂﬁ
o v 9 A Ao =2
GU’E]\WI'J@‘(’JNGI,UU]JM‘I/;Iﬂ%u@VI‘VHﬂ'Iiﬁﬂ‘Eﬂ

d’ o d' a 4 a 4
AIUDUDINITINY = i‘l1‘L!’JLlGlllﬂWUﬂi@ﬁIﬂqﬂﬁiﬂﬁlmziﬂzWﬁﬂu”lﬂﬁiﬂﬁ x 100

9
NN UNIMUAVDIAIE (LoasFUN)

A A [

1.6 Aienl¥lumsdadunszaLINe (Yokoyama & Honda, 2007) Aail

U

1. wadnd (vegetative cells) gﬂ%wasjwﬁﬂé’wﬂizmmmz Family Labyrinthuaceae
AuAa UM d U A TANAVTTRN oo Single genus: Labyrinthula
1. waalndzlswnaunsensudranaumas liogmeludule
LA TATRTEI R eee e eeeee e Family Thraustochytriaceae

J a 4 A s =)
2. waadnaldnanulvvmasuivazaivadesn lutiulanwaa  Aplanochytrium
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¢ Ay A4 A4 42 Y
2. 128l A INMTIAADUNVLIAAOUNAIALT N e V0 3
4 a 1 a
3ayaaUnd U 1o A TAWAVATA coooeeoeeeoeeeeeeeeeeo Althonia
4 a a
31 a U nA T AU TOA TAWAVITRN oo, o 4
4 ad 9 A AA o
4. wraalnaliiduloea Tana1auaN N anHUSUIUNO Y. Japonochytrium
4 ad 9 A AN o 1 9
4. wraddnaliduleea Tanaraliantdnyas luuiuwes. ... V0 5
5. 1YAANNTHUIU BInary DIVISION.....eveereeveeeeereeeeeeeeeeeeeeeeeseeeereeeeee 0 6

s o 3 4 a A A ~ s s Y}
5. msaa‘wwumJucyiaﬁﬂamsmﬂm«naamm €l 199 DSUUBYALYOD UD 8

A < Y a 1 o . .
6. InTatifivuaan dulowen Tanarain lufoeWa . ... Aurantiochytrium
6. TnTlatiivualvg iduloen Tanaradawauid. ..o 10 7
4 oA 9 Y a Y =
7. g ToaosgUndTuazauauduasuTuazUA A TS AY........... Oblongichytrium
4 1 Y ~ 9 ~

7. g ToaosgUsanauas a1 9o uUAMATINY oeeeee Shizochytrium

’ v I3 2 a 7
8. traana vy Toad o FusaReUTATIRSD Y orrrreeee Thraustochytrium

J o I = 4 4 9
8. 1A ANAIUUTUOLHUDIRIBAL oo 10 9

< a 1 o
9. TnTatitivunaan duloen Tananaiia luaoe a1 10 10
9. TnTafilvwalng iduloeaTanaradanang. ..., 0 11
14 Y 9 ax a % =R o
10. 9 Toao3gNa3 1918 NMITAAMAZAWND ..o Sicyoidochytrium
14 1 a @ 3
10. 4 Toaos i lagnad1ed e s mstad mazfeda. .o Ulkenia
@ = Ly 4 [ U = 14 4

11. §anuraoNtiuraana191nUaouo JUDUAIBAR. .....cc....occoee.. Parietichytrium

o % o A = % s .
11. misaaaa1enuanadnNlassos i UosAFaaad.................. Botryochytrium

= = LY a d
2. ﬂ1‘§ﬂﬂ‘kﬂﬂ%1ﬂini'J?J'Jﬁ!!ﬁ3ﬂ‘iﬂl’l‘llllusllﬂﬁ‘ﬂ‘iﬂﬁiﬂvlﬂﬂﬁﬂﬁ!!az
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azna ulnnsad
= = a d a d
fnﬁﬁﬂH1‘]J%N1&!““'331'3’&161]'(")\Tﬂ5ﬂﬁiﬂl‘lﬂﬂﬁﬂﬁllagi’)gwa]iuulﬂﬂiﬂﬁ
=1 A dy a 4 a o’d' a [
I@‘(’Jllﬂ'lila@ﬂlﬂfﬂﬂi@ﬁjﬂ]’lﬂﬁiﬂﬁua3’f]gWa'ﬂuhlﬂ@iﬂﬁﬂmiﬂJuvhﬁl,‘Lligflgna'l 4 U

U (% H U (% 9 1 a g’; % dy
NINU ﬂ1ﬂﬁf)ﬁﬁ£!§lﬂ§ﬂ\1ﬂu mniu"lmmawm NIUAOU A9

S

v Y
1. dmsed Inlaasaduazezwar Tulassadunaz lo Taaniaauen 1a @eelu

a

a aa { { <3
91113148 GY 131193 50 Yadans (MAKNUIN N) QAN 25 9IRUFATET NAINIGI 200
A g @
TOU/UIN L‘]Jul’)’d1 43U
< @ ) 4 g 4 an o = <
2. 1NUaa lag U Ie9nen3 0 U UAs WIF (KUBOTA 6930) N1A13153591

i ~ < : { £ 7
10,000 50V/119 Ngungdl 4 pasurarsad 1Wual 15 N maruii)uveunaing 91nuuy



26

a == Aa aa 1 A d A FY 4 Y
wuasazaenUealsuag 30 Naaans m“lumumﬂumﬂau INDANASNDULTAR LA

a

° 4 { { < <
i I usesianui3a 10,000 so0/wH Quungil 4 osAaded Hunal 10 w1

U

a

[ A g 2 g’; o w ] S T d A
3. madunuveuriaing mﬂuumm@mmzﬂauwaa‘ﬂTﬁ'”lﬂgmqumwnu

U

4 o ] <3 o a o @ 1
-80 par AT Winson v lutade s danuye udnir il inszvinga lviiuae 1

L) a d a d (v
msanuifFnansalviivveansaalnlansaduazeznanlulaniaa Gaulasan
Shimizu et al., 1988)
v W ] s 9 a 4 a 4 1%
1. ¥adeearaauraveansoa Inlansaduazezwarlu lansadlszuna 0.15 n3y
4 U { a a aa
wadgurd ldluvaa lueanichilavuia 20 Haaans
a S 3 4 o
2,103 2 1esisua ﬂmmavﬁ'ﬂ (H,S0,) Twuniuea (Methanol) (NIARUIN V)
Y
1517105 2 Yaaans 91NUUAY Internal Standard (19 : 0) 100 luTnsans (MANUIN A1) H1UAY
3 Y ~ a = I < =
e TuTason ud29ulu Water bath Nigavgil 90 ossmaaide iunal 1 21 30 i
Y
= <
na 13 Eu
a A 1 FY [
3. 1NNy (M3 BHT ; Butylated hydroxytoluene 10 @3y luauain) dsuas
a aa aol o a Aaa = 1 Y Y o ay Y g’/
2 Jaaaas vazinaulsuiag 2 ¥aaans asluviathamnasae lvnnunalvuenyu
) ' A aa {4 3 Y
4. gavpunadrnogyuuy lalunasathnn@giving 10 Haaaasnsaimmin
[ [ 4 o < 1 o
viaeaulaiousesuda nor1U Pasteur pipette N ugaAnsos Tagladiaaslylvntianu

a

a gJJ a = (% d' 1 d‘
gulszna 1 isudmas ey Ts@oudama (Na,S0,) MHUMIoUNUNY 70
~ & A 1 & ~ 9Yq 1 = A
parnsaFed W1y 1 32 luadie lannuyusen voauvadn ka1 laasluvlrathnnagini
A ' 2 3 VY 4 o 4 I
thila uazrudrona luTasnuaunde inulddiiu imesenmsiadensowna Insun Tn-
AERLLEL
Y
5. ey 200 lulasaas asludiediate 4 mndumeldidnnu udrRadn
4 9] 1 o [
wsouna Insu Tans il ewwannns i Tasun Taunsy vazimuiu TaanFeumeuny
ﬂiﬂ“lmﬁummjjm (Nonadecanoic acid Standard Fatty Acid 19:0) (ﬂWWﬂTﬂNu’Jﬂﬁ f-1, A-2

uag n-3)
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annznseauialasanlasnsiwil
I 4 v o 1 L
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I (94
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A Tasgunglvesnoauilizudui 50 esruvadod A lAidunar 1 i mniumy
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o v A A Y Y A a 14 o 1 A a 14
anun TONWUT LU FOINYIAITAT AYDEDINYIAITNT
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1 Tneamaluan Rhizophora apiculata RA
2 Tmmﬂﬂmj Rhizophora mucronata RM
3 myu@ﬁ Xylocarpus moluccensis XM
4 onzia Hibiscus tiliaceus HT
5 sanzia Acrostichum aureum AcA
6 Tlsquag Ceriops tagal CT
7 Aanoniaa Lumnitzera littorea (Jack) Voigt LL
8 fhanonv1n Lumnitzera racemosa Willd LR
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Aurantiochytrium mangrovei

Aurantiochytrium limacinum

Aurantiochytrium sp. 1

Aplanochytrium sp.

Fatty acid % of Total % of Total % of Total % of Total
mg/g DW mg/g DW mg/g DW mg/g DW
fatty acid fatty acid fatty acid fatty acid
C12:0 0.56+0.14 0.1240.02 0.55+0.09 0.12+0.02 0.60+0.04 0.11£0.00 0.55+0.06 0.11£0.01
C13:0 0.49+0.04 0.10+0.03 0.33£0.10 0.07+0.02 0.30+0.04 0.06+0.01 0.38+0.08 0.08+0.02
C 14:0 18.31£2.95 3.91+0.52 17.04+1.83 3.83+0.36 17.1140.83 3.29+0.06 17.11+0.76 3.58+0.15
C 15:0 22.62+1.87 4.86+0.58 17.68+2.75 3.99+0.47 20.03+1.23 3.85+0.09 21.2940.59 4.45+0.21
C15:1 0.09+0.02 0.02+0.00 0.08+0.02 0.02+0.00 0.12+0.02 0.02+0.00 0.09+0.01 0.02+0.00
C 16:0 235.91+21.76 50.4842.40  214.57£15.33  48.4143.01 235.73£1042  45.31+£1.17 239.89+11.69 50.12+1.51
C16:1 1.09+0.23 0.23+0.04 1.20+0.17 0.27+0.04 1.51+0.29 0.29+0.06 1.14+0.18 0.24+0.04
C17:0 5.45+0.44 1.17£0.11 4.92+0.44 1.11£0.08 5.81+0.36 1.1240.04 5.38+0.52 1.1240.11
C17:1 ND ND ND ND 0.04+0.10 0.01£0.02 ND ND
C 18:0 7.46+0.63 1.60+0.06 6.71+0.48 1.5140.11 7.68+0.39 1.48+0.06 7.39+0.48 1.54+0.07
C 18:1n-9 0.13+0.08 0.03+0.04 0.09+0.08 0.02+0.02 0.11£0.10 0.02+0.02 0.07+0.06 0.01£0.01
C 18:3n-6 0.23+0.01 0.05+0.00 0.19+0.06 0.04+0.01 0.33£0.03 0.06+0.00 0.31+0.02 0.06+0.00
C 18:3n-3 0.44+0.16 0.09+0.00 0.26+0.19 0.06+0.04 0.50+0.02 0.10+0.00 0.46+0.03 0.10+0.01
C 20:0 1.30+0.08 0.28+0.02 1.024+0.06 0.23+0.02 1.40+0.08 0.27+0.01 1.25+0.08 0.26+0.01
C 20:3n-6 0.49+0.04 0.10+0.01 0.48+0.04 0.1140.01 0.77+0.08 0.15+0.01 0.60+0.04 0.13+0.00
C 20:4n-6 (ARA) 0.39+0.03 0.08+0.01 0.38+0.05 0.09+0.01 0.42+0.04 0.08+0.01 0.46+0.04 0.10+0.00
C22:0 0.18+0.28 0.04+0.09 0.48+0.35 0.11+0.08 0.13+0.18 0.03+0.03 0.31+0.38 0.07+0.08
C 20:5n-3 ND ND ND ND ND ND ND ND
C22:1n-9 1.99+0.20 0.43+0.08 2.28+0.20 0.51£0.02 2.01+0.25 0.39+0.05 2.17+0.18 0.45+0.02
C 22:5(DPA) 31.3442.71 6.71+0.85 28.99+4.16 6.57+0.67 43.63+3.62 8.38+0.55 34.38+2.09 7.18+0.29
C 22:6n-3 (DHA) 138.82+7.51 29.69+2.59 145.49+18.97  32.91£2.57 182.08+9.28 34.99+0.88 145.31+7.37 30.38+1.59
Total unsat fat 143.66 30.73 167.02 36.31 187.91 36.11 150.60 31.48
Total sat fat 323.63 69.27 292.19 63.69 332.43 63.89 327.92 68.52
Total n-3 139.25 29.79 162.17 35.25 182.59 35.09 145.77 30.47
n-3 HUFA 138.82 29.69 161.76 35.16 182.08 34.99 145.31 30.38
Total n-6 1.11 0.24 1.17 0.25 1.53 0.29 1.36 0.28
n-3/n-6 126.08 126.08 138.96 138.96 119.85 119.85 107.17 107.17
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Aurantiochytrium mangrovei

Aurantiochytrium limacinum

Aurantiochytrium sp. 1

Aplanochytrium sp.

Fatty acid % of Total % of Total % of Total % of Total
mg/g DW mg/g DW mg/g DW mg/g DW
fatty acid fatty acid fatty acid fatty acid
C12:0 0.58+0.05 0.14+0.02 0.68+0.03 0.17+0.01 0.79+ 0.09 0.16+0.01 0.67+0.03 0.17+0.02
C 13:0 2.44+0.07 0.61+0.11 2.73+0.06 0.69+0.05 2.39+.010 0.5+0.07 2.540.12 0.64+0.07
C 14:0 17.89+1.26 4.33+0.61 19.61+0.39 4.98+0.34 22.714£2.54 4.72+0.19 18.28+0.69 4.65+0.49
C15:0 22.24+1.56 5.60+0.90 23.87+1.67 5.99+0.42 19.94+.053 4.19+0.50 22.65+1.33 5.77+0.70
C15:1 0.07+0.03 0.02+0.01 0.03+0.02 0.0140.01 0.05+0.03 0.01£0.01 0.08+0.02 0.02+0.01
C16:0 244.92+12.82  60.17£9.94  230.98+15.80 58.96+6.85 270.78+24.50 56.53£5.29 213.23+£8.69 54.39+7.09
Cle:1l 0.91£0.12 0.22+0.03 1.04+0.16 0.26+0.05 1.13£0.25 0.24+0.06 1.10+0.14 0.28+0.04
C17:0 6.64+0.47 1.67+0.26 5.38+0.34 1.36+0.11 6.05+0.17 1.2740.17 5.69+0.24 1.45£0.15
C17:1 ND ND ND ND ND ND 0.02+0.04 0.00£0.01
C 18:0 7.35+0.46 1.80+0.24 6.32+0.45 1.61£0.18 7.85+0.55 1.64+0.17 6.17+0.13 1.57+0.17
C 18:1n-9 0.60+0.18 0.14+0.04 0.70+0.21 0.17+0.05 1.17+£0.30 0.24+0.07 0.78+0.13 0.20+0.03
C 18:3n-6 0.16+0.09 0.04+0.02 0.15+0.04 0.04+0.01 0.25+0.05 0.05+0.01 0.26+0.11 0.06+0.02
C 18:3n-3 0.33£0.17 0.08+0.04 0.28+0.08 0.07+0.01 0.45+0.09 0.09+0.01 0.39+0.13 0.10+0.03
C 20:0 1.2540.09 0.31£0.05 1.03+0.12 0.27+0.03 1.1540.11 0.24+0.02 1.24+0.06 0.32+0.04
C 20:3n-6 0.30+0.22 0.07+0.05 0.20+0.17 0.04+0.04 0.47+0.08 0.10+0.00 0.37+0.23 0.09+0.06
C 20:4n-6 (ARA) 0.19+0.09 0.04+0.02 0.11£0.13 0.02+0.03 0.31£0.10 0.06+0.01 0.25+0.17 0.06+0.04
C 20:3n-3 0.03+0.00 0.01£0.00 0.02+0.09 ND ND ND ND ND
C22:0 0.72+0.14 0.18+0.02 0.62+0.05 0.16+0.01 0.72+0.05 0.15+0.01 0.55+0.31 0.14+0.08
C 20:5n-3 0.01£0.00 ND 0.02+0.00 ND ND ND ND ND
C22:1n-9 1.19+0.51 0.2740.11 1.01£0.39 0.24+0.08 1.53+0.57 0.31+0.08 1.34+0.62 0.33+0.14
C 22:5 (DPA) 18.95+10.05 4.31+20.8 16.53+6.47 3.94+1.25 18.26+11.28 3.98+2.37 24.04+12.10 5.93+£2.75
C 24:1n-9 ND ND ND ND 7.19+16.08 1.21£2.70 ND ND
C22:6n-3 (DHA)  88.60+45.50 20.01+9.48 88.30+33.51 21.00+6.44 119.50+ 39.41 24.30+5.07 96.57+37.3 23.83+7.01
Total unsat fat 415.37+66.93 100.00 399.61+25.51 100.00 482.68+67.45 100.00 396.17+40.68 100.00
Total sat fat 92.39+46.80 20.89+9.72 91.86+34.24 21.86+6.56 132.04+53.77 26.61+7.01 101.16+28.15  24.97+7.12
Total n-3 322.98+21.81 79.11£9.72  307.76+10.93 78.14+6.56 350.64+16.13 73.39+7.01 295.01£10.39  75.03+7.12
n-3 HUFA 88.97+45.67 20.09+9.52 88.62+33.58 21.08+6.45 119.95+39.49 24.39+5.08 96.96+37.39 23.93+70.3
Total n-6 88.64+45.50 20.0249.48 88.34+33.51 21.01+6.44 119.50+39.41 24.30+5.07 96.57+37.30 23.83+70.1
n-3/n-6 0.65+0.39 0.14+0.08 0.45+0.32 0.10+0.07 1.02+0.23 0.21£0.02 0.88+0.50 0.22+0.12
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C 20:4n-6 (ARA)

C 22:5n-3 (DPA)

C 22:6n-3 (DHA)

nsealnlaniad - - .
o, Wanansaluliy % of Total  USnansalvaiy % of Total  USanaunsaludi % of Total
uazezwalulnn3nd
(mg/g wt.) fatty acid (mg/g wt.) fatty acid (mg/g wt.) fatty acid
0.39+0.03 0.08+0.01 31.34+2.71 6.71£0.85 138.82+7.51 29.69+2.59
Aurantiochytrium mangrovei
(0.26-0.47) (0.06-0.10) (22.87-36.13) (5.43-7.12) (116.07-173.79)  (26.06-35.24)
0.38+0.05 0.09+0.01 28.994+4.16 6.57+0.67 145.49+18.97 32.91+2.57
Aurantiochytrium limacinum
(0.35-0.49) (0.08-0.10) (26.78-37.91) (5.49-7.66) (136.86-185.03)  (31.79-38.35)
0.42+0.04 0.08+0.01 43.63£3.62 8.38+0.55 182.08+9.28 34.99+0.88
Aurantiochytrium sp. 1
(0.37-0.43) (0.07-0.09) (38.77-47.62) (7.75-9.07) (172.75-193.49)  (33.87-36.19)
avnalulnasad
0.46+0.04 0.10+0.00 34.38+2.09 7.18+0.29 145.31£7.37 30.38+1.59
Aplanochytrium sp.
(0.42-0.51) (0.09-0.10) (32.63-37.39) (6.86-7.46) (134.66-155.10)  (28.97-32.85)
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@ @ U A ' o v W = A = a4 X = Jd W A <
Warnswensthweaun 2 (Maou) mmmumuﬂumauumﬂu 2560 ﬂlﬁﬂﬂiuﬂWﬂﬁﬂgIﬂﬁ S IFEAENA (6 :1) WYTINANNLTI

! a < [
200 501/U1N NQUHQi 25 R uwaied 1unal 4 Tu

a

C 20:4n-6 (ARA) C 22:5n-3 (DPA) C 22:6n-3 (DHA)

nsealnlan3ad - - -
WSaaunsaluii o of Total  USMansaluiiy o of Total  USaansalusiu o4 of Total

nazezwalulansad

(mg/g wt.) fatty acid (mg/g wt.) fatty acid (mg/g wt.) fatty acid

0.19+0.09 0.04+0.02 18.95+10.05 4.31+£20.8 88.60+45.50 20.01+9.48
Aurantiochytrium mangrovei

(0.18-0.49) (0.04-0.12) (1.81-31.21) (0.54-7.35) (6.81-144.07) (2.04-33.92)

0.11£0.13 0.02+0.03 16.53+6.47 3.94+1.25 88.30+33.51 21.00+6.44
Aurantiochytrium limacinum

(0.20-0.34) (0.05-0.06) (4.34-31.34) (1.40-6.83) (19.74-151.92) (6.38-33.31)

0.31£0.10 0.06+0.01 18.26+11.28 3.98+2.37 119.50+ 39.41 24.30+5.07
Aurantiochytrium sp. 1

(0.20-0.43) (0.05-0.07) (17.47-27.98) (4.09-5.81) (77.47-173.95) (18.14-29.22)
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