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biochemical compositions of diatom Chaetoceros gracilis
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Chaetoceros gracilis (C. gracilis) \iulnozneniidosldogauninarsdmiveyuiagndsly
Uszinalneingusvasduesnuidsiifiednusssznanfimunzauvesniafuinudeisnisuniby
(guugfl 4 - 5 ssrwaldea) donsidinsen nmaAvladetindundsdml msidsunlases
wUATSY LazesrUsenaumsdiiaives C gracilis Nan1SANYINUIGWILEaaYBs C. gracilis HiAanas
(P<0.05) maenszezanwtkiy Tneluiul 28 vesmsifiusnwinnuvuuiueadues C gracilis anas
e 2.29 x 10° wwaddedadans (Suduil 6.67 x 10° wadneNadans) uaziidnssenvensad 5.08
Wosidud msiivlnves C gracilis idmnziasduifiannuunnsiieiu (P<0.05) Tnswadfiudiudu
svezian 3-14 Ju awrsatinduniedvallduiwadiiiunisutiduiu 21 fu Snsdviadild
wanzaniiazihndulumnzdsdl Uiinaqduidnuayivileleladddiiinulusesadiaeglutag
5.60x10°-2.88x 10 uay 5.67x10°-1.53x10" CFU/dadans awgnsiu nsnuluadeiinuin ¢ eracitis
lsisunsudiusazriumsudidulsiiu 7 fu fuinalusiusasluugaunnisedslifodfyneda
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ABSTRACT

The unicellular marine diatom, Chaetoceros gracilis, has been commonly used as an
important live food for crustacean larvae in Thailand. The purpose of this study was to
investigate the suitable cold storage duration (chilled temperature at 4-5 degrees Celsius) on
viability, growth rate when revived in fresh medium, bacterial variation and biochemical
composition of C. gracilis. The results showed that C. gracilis cells were significantly decreased
(P<0.05) during chilled storage. After 28 days, cell density and survival rate were shown at 2.29 x
10° cel/milliliter (initial cell 6.67 x 10° cells/milliliter) and 5.08 percentages respectively. The
growth rate of C. gracilis, after they were revived in fresh medium, was significantly different
(P<0.05) which the cells ,storage for more than three weeks, were unsuitable used for revived in
fresh medium since this will affect the quality of samples. The total plate counts and green
colony of Vibrio spp. of samples were in the range of 5.64x10° - 2.88x10" and 5.67x10°-
1.53x10" CFU/milliliter, respectively. Results from this study found that proteins and total lipid
ofthe fresh and chilled storage for not more than 7 days of C. gracilis was significantly highest
(P<0.05) from that the other groups while the amount of carbohydrate was continuously
decreased during chilled storage. These results can be applied for microalgae live feed
management for animal larvae cultures.
AndAey: Chaetoceros gracilis M3AUSIYY NsuddunIsasyiuln osrUszneunsduad

Keywords: Chaetoceros gracilis, Preservation, Frozen storage, Growth, Biochemical composition
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luwdasfonseyuiagndniinfoseudaeomssl  AMAMIlaTuINIIgs devdne uazilvuin

o , P - o ' I3 PV =
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DHA (docosahexaenoic acid, C22:6n-3) @ 313 1
nsaledundunuindidgysonisasgLAvle n1s

WAILINIT WaEdnIIN1T50nn18YBIgndndin

(Belay, 1997; Pimolrat et al., 2010) tws1zdn31n
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suludeddsuanermswintu dasindildlasu
nselusumaniiannens asinsiuledn waside

d

9115 (3N, 2536) N1seuuagnislussesydey
Heuldamielunqulaegnau wWu C calcitrans

C. gracilis Wa ¢ Skeletonema costatum 1@ ¢

wuingnneneyuranie C calcitrans Wag C

gracilis AWMUIN1SANIT S. costatum LHlesannla

prnousaesviinlinnAImiso M siulTu
nsnlvsfuiln ARA 4031 (Rivero — Rodriguez et
al., 2007)
Hymiisnuszavlulsaumgilndameia
dmiunseyuiagnimeiadiuds srusindea

udaszezlngannn 15 - 20 Ae N1svAkAaUle

avmon JuduemsfidAniignuesanissesade

9 Y

[%
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q

= =2
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NITUIUNITANE LU NITATS NITANAZNDUAY
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warn 5y Tuiie Wudu (Heasman et al., 2001;
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dYU AT ALY, 2554) Lﬁa%’ﬂwmmmwiﬁﬁmm

IndRgeivainitvan Adns150ngauay
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LazAIndn 8 esrwaldualiodno1ynsiiusnw
yrapifuauodTuannsgidsinnduidniy
waznsalvsiulidudgaienujizeeendiady
(e5f1y, 2548) Hutdudnisnisnilsiidre azaan
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1. MSASBNRYD C. gracilis ATUN15NAaDs
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v
] P~

wupfliSsunnzidesluvingusunvuin 250
108805 Wuesimgamsegns Guillard f/2
U195 100 Tadans Fundeuanimeiadidnn
W 25 davluiudn mnsidsanisldanizUaen
deluresufuinisfinauauaamgd 25 + 2 o3
waldea Wlasadnwevasnlingossaigudua
Aunfiseduanuduuas 5,000 and Aewlowmasn

24 §2lus We C gracilis in1siaulaitngdssey

Y
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wWiat lldwwadisudu (starter) Tun1snaaes
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Guillard /2 U3uas 1 ans inzideemeldaning
Wuieatunisiaeainde C gracilis 1enne
AaDALIAN
2. msiudnwn C. eracilis

®ANISINZLEES C gracilis LWUULUAS
(batch) Tuvnanarafnauin 5ans 1d01%19
wzdss /2 gnauiuu Ineldmadenummui
Suguil 5 x 10° wadsefiadans Wimeaan
W 25 davluiud mnsidsanisldansUaen
delurfesufoinisfinauaugamgd 25 « 2 o
waldea Wkasadnsmevaon livgosisaiwuduag
Aunfisyauanudunas 5,000 dnd dolilownann
24 §3lug asratansiiuinesamsenie3snng
Juwadlneldalantuiiaben iludlegruewad
TugsUanereeszosondlnuuudoaeanisiass
lngthdlaeseauuudldganatainuuianing 18
ih e 22 USumsgeay 1 dns udathluwdiu
gyl 4-5 ssmwaLdoa
3. NMSAAMMUKNANABASEELIIAINISAUSNYY C.
gracilis

Anwin1swWasunlaivessuiuiead
aarUsznaunaed nisiulavesdlaeseaiie
ilumneideddnl uasUnadouuaiisenny 7
Tu 1 Juszeziian 28 JumMsmenssenvesTadiag
ANSHUAAlngATIN1NITN15VB Harith et al.
(2010) fendesanssAliagly Evan’s blue Tun1s
foudiwas walrAuINenI1snvaLeaaLly
wWesud anaianisiulavesavsienigisnistiu
wadlneldaladiuidadenlneviinisguiviwad

1w 5 999 vesdlantudiniden Wusieg1say 2

v
o o [

F1AUIUTAIINITA VLRI (specific growth

rate: 1) MA5M5904 Guillardand Ryther (1962)

AFUNTT

In x,-In x;

M=
-t

e b = Sammsivlasung (ethlug)
X, = AUVURLLEE Sy
(waaneladans)
X, = AUVLIMLLEd TuTuiien
(waareiiagaans)
t, = SEEEnATIBIINLAEMIY
(#laa)
t, = svpznATiuRegada e
(@ u9)
lunisanwresrusenavluwadlineiiu
(?haﬂﬂdL%ﬁéﬁ?ﬁ%‘ﬂ’]iﬁgum%mLLEJﬂLGUaé (5,000
g, 3 W) ﬁqmmﬁﬁmﬁumimmﬁym Srawadih
loasrsunulutdouvosiun 05 M (05 M
ammonium formate) o 4ALNEoUaZ 01115
weiassimaeneutluiinseiesiussneunma
Fadiall Ao Tnseiusinalusiugiedd Lowry
(Lowry et al,, 1951) Apsrzsivsunaunisiulawmsn
3% Phenol-sulfuric acid spectrophotometric
(Dubois et al.,1956) Ansrzsusunaladuainmie
Chloroform: methanol (2:1) a1135v 3 Bligh
and Dyer (1959) nM33tAs1enUSuagaunId iy
(Total Plate Count) uaziieduslelnanisnszany
L%@UH@’M’I?QW? Nutrient agar (NA) Waz91%415
gn3 Thiosulfate Citrate Bile Salts Sucrose Agar

(TCBS) Muafu
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4. NMSAATITANIEDR
AAFIZAANULANAINIE DR VIR LRA Y
YBIYDITNTITBN IIWILAS USUIuAUNIITIN
wazeaRUsznaunTuaiivesunassmeuiivfiiu
$nwrfiszezatuanaiatulaeidinsiziaing
wU5UTIU (analysis of variance) waziUIouLiiau

AYNULANFIIYBIAILRAEAI83D Duncan’s
Multiple Range Test (DMRT) 15 AUAIIULT DU

95% Ingldlusunsudnsagy

8.0 -

Cell density (x 10 ® cell mlY)

0.0

NaN15ILaZ I
1. IIUIULYAS INTITOALALANWULLYARVDY
C. gracilis WULEUATTELIAIA9Y)

PULLaa Yy C gracilis AAIIUNUI-

1 I3

LUUANAINADATEYELIAINITINUSTN Y8849

HodAgyn19ada (P< 0.05) logluiun 28 v89n1s
WNuSnwwadues C gracilis INTUIUTAALSUAU
7 6.67x10° Wwaaneliaddnsanaunde 2.29x10°

(U7l 1)

€ 1

\waanaladans

14

21 28 35

Time (days)

JUT 1 mswldsuudasvesdiunumad Chaetoceros gracilis widuiiszeziiansngg

ANNNSANWITNTINTTOAVDUTAS C.
L. A & w aa 2 A a
gracilis MAvTN¥laeITn Ui uingungd
Ussunl 4.36+1.52 asawaidea lunia 1Ju
SY8ELIANRN9Y AU U TEEEaINSIAUSnYId
Y a = ¢ . I3
naseonI1Tenlaslautiuaas C gracilis \u
s8Il 28 TU 9MS1S0AUBITAAILANAIDE N

saaa ]

soilosnazimidowadiiiinuios 5.08 % Wity
(mﬁwﬁ 1) %qé’mﬁamiuﬂﬁﬁﬂwm%ﬂﬁaamé’aa
Auns@nwIvee Harith et al. (2010) C. calcitrans
fufemeIsmstumios msnses waznisly
a15.adl wardluinusnwislenisusdy (4°0)

awsadaergnisiiusnelauiu 4 danviueiien

Toanisenuves Svauarane (2554) idnw
szeznaInIsfiusne Thalassiosira sp. Wuduil
oumgdl 4 ssriwaldua Tudidla daldainnisnses
LUULUSAIULAENITANAZNOUAILAITA L
Immaaaauq}mﬂﬁﬂmﬁﬁ 4 fignsnssond
29.20 - 43.23 % aua1u enadunsiglu
senInansuaLdu C gracilis naeasyeziian 28 Tu
wuigamaifinisuasundaseglutis 2-6 saem
walted lngaziriuinluvisriswesnisuiiy
gungilugifuduaniiasds 2 ssansaifoa

o

U

o

Apaa9Tun 19, 20, 25, 26, 27, 28)

€

snanenazluannilidnisen
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¥84 C. gracilis §iA1o8nin Thalassiosira sp. 7

a

nushwilugamgll 4 esrwaildea aaeaianlng
wdannindriigumgianadludazaonadesiy
szuznaiisIvIuTaditinanatetadnau @
$uft 21 uag 28) wenanndifdaunanuiiusinale
nataduveawad C gracilis MAusnwilagds
msutfuszeznaisetuazinisdsunladias
JziA1anainannIreza1n 1L TLEudanas
Wasuwlasidiwanenisinluiaedniives

C. eracilis Tnawui1 C. eracilis agld5z8g17a1

U5Us (Lag phase) wrunin C gracilis filaiku
nsutdudanisindaranaaunezifieadeatunis
anasesansanaslsiiad Foimihiiduluanady
WasuINLas wagindnunnanalulslunis
A519NA19UAN A A TEUIUNITEUATIZAA 1B UES
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f153830 Tavarsnaelsilad oglulaseainsd
Fonin Weviulnainesd Juduberuiiogniely
Tassasnevesnaslinandn (Chloroplast) (394
Jun$,2535)

mseit 1 wWesifudveswadifidinduiuwadgigauazsnsinisivlndinizgiqavesves
Chaetoceros gracilis (Aade + Adsauuaasgy) Awnmnsveiglsindsaniiuinw
Tne3snsugdulusses sy
Sz \RaTETIn NUITASFIER gnsMsiAulndmegegn TEYZIAVRIYN
() (Wesidud) (x10° \waasioliadans) (/ATa) Lag phase (#21119)
0 100.00 1345 + 0.34 0.11 + 0.00 Tinusveril
3 90.00 10.64 + 0.84 0.10 + 0.00 0-12
5 87.86 9.36 + 0.18 0.09 + 0.00 012
7 77.06 9.19 + 0.36 0.07 + 0.01 0-12
14 74.81 6.76 + 0.55 0.00 + 0.00 0-36
21 67.92 3.86 + 0.43 -0.02 + 0.01 0-72
28 34.33 0.23 = 0.02 -0.05 + 0.00 laiiAuTlamaa 48 2l
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'
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(13.5x 10°celV/adans) fiszoz11a103
e 120 Falus uandnseghefidedidynig

Y B

atif (P<0.05) fugAn1sMAaaedug nsiulnves

C. gracilis Fvhunwzidedadiiauunnneiu
Tnewadfiundudussozinan 3 - 14 Ju awise
vndunnasdlnild ¢ eracilis fiunisutidu
Juszezian 21 Yu ldwmunzaufiazyinduly
wnzidedl Wosniinsivinduazsiouniu
Wuian 28 Ju wadaes C eracilis lalanunsa
wulaldidlethnduanidsdl (Ui 2)
wenaniigmuinssezainisuiusa
(Lag phase) w83 C. gracilis ynyafisitunsudiy
szdiduundy gadliniunisudidulasaiunsa

A5 leanndnsinisiaulnswnziiatanas
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$ruru Tnevinldgasindnounsiusiuiudy
douvingnuIuty wazann sy lugiminuy
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C. gracilis WPLIUNTLYSLIAINTE9
HANITILATIEAUTUIUEUVTETIN WU

C. eracilis MAvSnelagn1sudifuiiszegiian

a

Aneiudivsuuqdunidsineglutig 5.64x10" -
2.88x10" CFU/iadans IneUSunanduvsdnuay
feniutuagradeidomaonszeziainisudibu
wazdivunagsaalugaiiudifuiduszoziian 28
$u GUT 9) dleSsuifivuudaiiiiganindiuiu
9aunidsanlu Thalassiosira sp. MfuiAgalag
FnsnseswazanaznouaztilUuiBuiionmgi

4 99A DALt 8 A UNLANANYIIAY DUNLALANY

72 96 120 144

Time (hrs)
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A5 HUTAILTINIULYAE TIUBNINNEITINTHA?

6 1

Uadedus Niinaran1sasyiulnveqdunsd wu

a a

eunni aw (water activity) pH U3uneieanaiau

q U

a

yianarUiinauazansdudinisaigyvesgdunis
vJudu (a59y, 2548)

wuAlseana Viorio Juuuafidediny
Uaganunsanebiinlsauazanaliineuisdiunie
Hanane Fanuldarsulsameiinuarludeides
JeuuafiFedvinliiAnlsaluganardiiddy
lauwn v parahaemolyticus, V. vulnificus, V.

anguillarum waz V. harveyi fsdulvejaziasgli

4.0 -
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3.0 A

2.0

1.0

0.0 T ;

Talafld @ eavue mnsiasade TCBS (@adans,
2550) 91nn"sANYIASIEnUA1sUL ouve e
slelaglanglaladdidenlu C eracilis wasan
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JeuzIan 7 U LLazwumaamﬁmmzﬁ"ﬁwzLam 28

Fu fUFuiinuoglugag 5.67x10° - 153107

=

CFU/fiaddns (3Ul 3) FeuSunaiinuiioindidngs
wazilemafiaziiliiAnlsaludsld mszain
57891789 Ruangpan (1995) léadedanninie
USuam Vibrio sp. titugatfu 10%10° CFU/

Taddns uavaadiey 1-2 §Ua9 Neazuandennis

299L5ALAZLAANITANETU
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q

3
Y
i

v o v

Jmsiinuautangnisanunsaduiuiaziidiuin

LV}

v =

1§ anunsagesuaziliuansemsianigeduladte
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ot lul¥lunssurunsunUeady fai suin
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Jaumuigay wasduSuIuieanenens
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\esnlnezneuviniilosdusznauniedaai
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2007) Inganizosrusenauludiuvedusiunay
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Prelunsiadyivle vazilesulusimsgndd
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nsfnwluadsdlesdusznaunisiued (Wedidud
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