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ABSTRACT

Two Artemia populations originated from Artemia franciscana; SFB (San
Francisco Bay) anh Vinh Chau were cultured in the same laboratory
condition at different temperature levels of 25, 30 and 32°C aiming to
investigate the change on fatty acid profiles in their biomass when
subjected to temperatures from nauplii to adult stage. After two weeks of
culturing, despite of various variations in fatty acid content of Nauplii,
results showed that there was no difference in fatty acid profiles as well as
content of both populations at the same temperature, they both was very
similar in FAs except saturated fatty acid 18:0. Results also confirmed that
in Artemia fatty acid composition, food and temperature effect was more
than strain-specificity. At 32°C temperature, saturated fatty acid occurred
a highest level (>25%) compared to other lower levels (24%), p<0,05). At
suitable temperature, depending on strain, most of FAs showed higher
concentrations than other levels. Beside that, living conditions (food,
temperature, salinity...) were assumed to be related to Artemia cysts was
also discussed.

TOM TAT

Hai dong Artemia cing c6 nguon goc tir Artemia franciscana SFB (San
Francisco Bay) va Vinh Chdu dwoc tha nuéi trong cing diéu kién thi
nghiém & cdc nguong nhiét do khdc nhau 25, 30 va 32°C dé theo doi vé su
bién doi vé thanh phan acid béo ciia ching dwdi anh hwong ciia nhiét do
trong qud trinh nudi tir nauplii lén sinh khoi. Sau hai tudn nuéi két qua cho
thdy, thanh phan cia cic FA 6 hai quan thé la kha twong dong va bién doi
khong theo quy ludt ngoai trir acid béo bdo hoa 18:0. Thirc dan, nhiét do
tac dong dén thanh phan cic FA hon la tinh dac trung dong, & nhiét do
cao thanh phan cdc acid béo bio hoa (SFA) cao hon (>25%) so véi &
nhiét g thap hon (24%, p<0,05), ¢ cdc ngudng nhiét do thudn loi tiy theo
dong, thuong cdac FA co ham lugng cao hon so voi cac nguong nhiét do
khdc trong thi nghiém. Ngodi ra, méi truong song (thirc dn, nhiét do, do
man...) ciia quan thé Artemia, dwoc cho la c6 lién quan dén sy hinh thanh
pho FA trong trimg bdo xdc Artemia ciing dwoc dé cdp.

1 GIOI THIEU

Artemia 13 loai thic an twoi song duoc st dung
nhiéu nhat trong céc trai giong thiy san vi gia tri

dinh dudng cao hon so v6i cac loai thirc an cung
loai khac. Bac biét ham lugng acid béo cao vdi sy
c6 mat cua cac loai acid béo thiét yéu nhu ARA,
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DHA va EPA; dugc cho 1a rat quan trong cho su
phat trién cta 4u trung thiy san (Leger ef al. 1987,
Sorgeloos et al. 2001). Nhu hau hét cac dong vat
khong xwong séng, Artemia khong co kha ning tu
tong hop hau hét cac acid béo, vi vay thanh phan
acid béo trong ban than chung phan anh loai thirc
an ma chung tiéu thu (Amat et al. 2005; Ruiz et al.
2008; Wu et al. 2009). Tuy nhién, ciing c6 mot sd
nghién ciru cho rang tinh dic trung dong théng qua
kiéu gene, su bién dong ciia moi truong ciing co
thé 1am anh huéng dén thanh phan acid béo cua
chung (Zhucova et al., 1998; Amat et al., 2005;
Ruiz et al., 2007; Guermazi et al. 2008).

Artemia khong phai 1a loai ban dia cia Viét
Nam ma ndé duoc tha nudi tr loai Aremia
franciscana SFB cach day hon 20 nadm trén rudng
mubi Vinh Chau. N6 da dugc chimg minh 1a loai
thich nghi véi diéu kién khé néng Vinh Chau va
dugc biét dén rong rii voi tén goi Artemia Vinh
Chau (VC). Sy khac biét vé sinh hoc, kha nang
chiu nhi¢t cling nhu vé mot s dic diém di truyén
v6i dong SFB gbe di duge chimg minh trong mot
s6 nghién ctru trude day (Hoa, NV. 2002; Clegg et
al. 2001; Karpass et al. 2004) va duoc coi 1a két
qua cua chon loc ty nhién trong qua trinh thich
nghi clia ching véi méi trudng méi. Tuy nhién, vé
thanh phén acid béo, duoc nhan manh la dong vai
trd rit quan trong trong qua trinh thich nghi cua
sinh vat bién nhiét, dic biét 1a voi nhiét do (Hazel,
1995; Grecey, 1996; Guschina et al. 2007; Zhu et
al. 2007); né lién quan dén qua trinh didu chuyén
dich chat trong mang té bao thong qua su cin bing
giita thanh phan acid béo bdo hoa (SFA) va khéng
bdo hoa (bao gdbm MUFA va PUFA) dé thich nghi
véi nhiét d0 moi treong. Qua trinh nay didc biét
quan trong d6i véi nhitng sinh vat mau lanh khong
thé tu diéu chinh than nhiét, bao gém ca Artemia.
Khuynh hudéng chung la chung s€ gia tang cac acid
béo khong bio hoa & nhiét d6 thip va ting SFA &
nhiét do cao dé diéu chinh dich chét trong mang té
bao phu hgp v6i moi truong méi. Thi nghiém nay
dugc thyc hién nham kiém ching 1y thuyét trén &
Artemia dong SFB va VC, ddng thoi ciing nghién
ctru anh huong cta dong va nhi¢t d§ trén thanh
phin FA dbi voi hai dong (quan thé) nay, thong
qua d6 cung cip mot sb kién thirc co ban cho cac
nghién ciru tiép theo khong nhiing trén Artemia
ma con cho nhimg dong vat khong xuong sbng
khéc, dic biét trong viéc kiém soat va diéu khién
chat lugng thirc dn tuoi séng phuc vu nudi trong
thuy san.
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2 PHUONG PHAP NGHIEN CUU

2.1 Vatliéu

Trang Artemia SFB c6 ngudn gbe tir Vinh San
Francisco va trung Artemia thu tr rudng muoi
Vinh Chau.

2.2 Thiét ké va bb tri thi nghiém

Thi nghiém hai nhan t§ dugc bd tri véi 2 dong
Artemia (SFB va VC) va 3 mic nhiét d6 cho moi
dong (25, 30 va 32°C) bao gom tong cong 6
nghiém thire, moi nghiém thirc ¢6 3 lan 1ap lai nhu
trong Bang 1.

Bang 1: Thiét ké thi nghiém

Dong Nhiét d9 (Nhin t6 2)
(Nhantoé 1) 25°C 30°C 32C
SFB 3 lap lai 3 lap lai 3 lap lai
vC 3 lap lai 3 lap lai 3 lap lai

Ngudng nhiét do 25°C duge coi 1a ngudng
thudn loi cho quan thé SFB va 25-30°C duoc coi 1a
t6t cho VC. Trong khi d6 32°C 14 gi6i han trén cho
Artemia franciscana trong céac nghién cliru trudc
day (Browne, 2000; Hoa, N.V, 2001).

Trang cua hai dong dugc ap nd 24h, sau d6 thu
nauplii va b tri vao bé nhwa 5 lit chira 4 lit nudc
bién & d6 man 80ppt voi mat do 150 con/lit. Cac bé
thi nghiém dugc dat trong mot bé kinh chtra nude
ngot co gén b6 diéu nhiét dé gilt nhiét d6 luon &
muc tuong tng véi tung nghiém thuc nhu trong
Bang 1. Trong sudt thoi gian thi nghiém, cac bé
nuoi duge gitt & ché @6 suc khi nhe, cho an thoa
man voi thire an 1a tao dong lanh Tetraselmis cho
an hai lan/ngay. D6 mian dugc kiém tra thuong
xuyén & cac nghiém thirc dé dam bao giit & muc
80ppt bang cach thém nudc cit dé bu lugng bdc
hoi. Sau 14 ngay nuéi sinh khéi duogc thu toan bo,
tinh ty 1é séng, can tong lugng sinh khbi va dem
phan tich thanh phan acid béo.

2.3 Thu miu va phan tich s liéu

Mau acid béo: 1-2g sinh khdi Artemia (6 mdi
nghiém thic) duge st dung dé chiét xut chat béo,
sau d6 thanh phan acid béo dugc xac dinh bing
phuong phap FID (flame ionization detection) sau
khi dua miu lipid va may sic ky khi Chrompack
CP9001 dugc mo ta bdi Coutteau and Sorgeloos
(1995). Két qua duoc doc va tinh toan véi phin
mém Maestro (Chrompack).

Xir 1y s6 liéu: Sy khac biét vé thanh phan acid
béo cta nauplii giita hai quan thé (dong) dugc so
sanh bang T-Test Independent by variables
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(group). Su khac biét gilta cac dong & cac miic
nhiét d§ dugc so sanh st dung ANOVA hai nhan
t6 va kiém nghiém Tukey HSD post-hoc & mirc
p<0,05 (Statistica for Windows, Version 7.0).

3 KET QUA

Sau 14 ngay nu6i, két qua vé ty 1é song va
lugng sinh khoi thu dugc trinh bay trong Bang 2.

Bing 2: Ty 1¢ song (%) va lwong sinh khoi thu
(g/l) cia hai dong Artemia SFB va VC
sau 14 ngay nuéi

Nhiét Ty 1¢ sdng (%) Trong lugng sinh
do khdi (g/)
VC SFB VC SFB
25°C  77,3+4,771,3+5,0 1,39+ 0,09 1,28+ 0,08
30°C  84,3+5,052,5+ 3,5 1,52+ 0,10 0,94+ 0,09

320C 68,7+ 3,5 40,0+ 5,6 1,24+ 0,06 0,72+ 0,10

Tir két qua trong Bang 2 cho thdy néu chi xét
don thuan trén ty 1¢ séng va lugng sinh khdi thu
duoc thi 6 dong VC céac ngudng nhiét do thich hop
la 25-30°C, trong khi & SFB 1a 25°C phu hgp voi
cac nghién cuu trudc day. Tuy nhién, nghién ctru
nay hudng t6i muc tiéu la sy bién dong cua phd FA
duédi anh huong cta nhiét d§, do vay cac s6 licu
nay khong dugc phan tich sau.

Két qua vé thanh phin céc acid béo cta nauplii
trude khi tha nudi, sinh khdi nudi & cac nhiét do
khéc nhau cta hai dong Artemia cling nhu thirc an
(tao Tetraselmis twoi dong lanh) dugc cung cip
trong Bang 3.

Nauplii: Nhin chung, két qua cho thdy thanh
phan SFA, MUFA, PUFA trong Nauplii-SFB hoan
toan khac biét véi Nauplii-VC va sy khac biét nay
¢6 y nghia théng ké (p<0,05). MUFA va PUFA ¢
SFB chiém ham lugng cao hon so véi VC (42,5 +
0,3 va 32,5 + 0,4% so véi 34,0 £ 0,5 va 21,4 +
0,8% theo thu ty twong ung) trong khi SFA thi lai
thip hon so véi VC (19,8 + 0,8 so v6i 23,6 + 1,7).

Xét vé chi tiét cac FA thi ¢ dong SFB cac FA
mach ngin dudi 15C chi bang mét nira & dong VC
(3,3 so v0i 6,7%), déng thoi cac FA nhu 15:0; 17:0
¢6 ham lugng rat thp (it hon 1%) va 20:4 n6, 20:5
n3 (ARA; EPA) déu & mirc thap hon so véi dong
VC (5-6 1an cao hon & dong VC trong trudng hop
thir nhat va 1,3-2,5 1an trong truong hop thir 2).
Tuy nhién & SFB, ham lugng ciac FA nhu 16:0;
16:1 va 18:1 lai cao hon, dic biét rat cao ¢ 18:3 n3
(LNA) va 18:4 n3 (6 va 13 lan cao hon d6i véi
18:4n3 va 18:3 n3 theo thu ty, Bang 3) so vdi
dong VC.
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Sinh khéi: sau thoi gian dugc nudi ¢ cac nhiét
d6 khac nhau, két qua cho thdy thanh phan cac FA
mach ngan (< 15C) ¢ cac nghiém thirc chiém rat
thép, chi & muc 2,3-2,4%, thép hon so véi & nauplii
(3,3-6,7%) theo thir ty twong ing cho dong SFB va
VC. O tit ca cac mirc nhiét do, mic du la khong
dang ké nhung hau nhu dong VC luén co6 ham
luwgng cao hon so véi dong SFB.

Nhin chung, thanh phin FA (SA, MUFA,
PUFA) trong sinh khéi & hai dong SFB, VC khong
cho théy su khac biét lon trong cuing mot mirc nhiét
d6 va hau nhu co cing phd vdi thirc an tao
Tetraselmis (Bang 3). Cac FA chiém ham luong
cao nhu 16:0; 18:1 and 18:3 déu duoc tim théiy dca
hai dong (12-22%). Cac FA khac déu cho thay co
su twrong ddng ca hai dong cho tt ca cac mirc nhiét
d6 ngoai trir mot vai truong hop dic biét nhu: O
25°C cac FA 18:3 va 20:5 chiém ham luong cao
nhit & dong VC trong khi ¢ dong SFB cac FA ¢
ham luong cao nhat 1 18:1 n7 va 20:4.

Hau hét cac FA khong chi ra mot khuynh
hudéng chung do anh hudng cta nhi¢t d¢ ngoai trir
ham luong acid béo bdo hoa 18:0 (ty 1€ thuan voi
nhiét d9) va 16:1 (ty 1€ nghich voi nhiét d§) ¢ ca
hai dong. Bén canh d6, cac FA gom 18:1 n7 va
17:0; 18:3 n3 & dong VC ciing c6 khuynh hudng
gidng nhur 18:0 va 16:1 theo thir ty twong tmg.

Phan tich thdng ké cho thay khong ¢ su khac
biét vé thanh phan FA ciing nhu pho acid béo trong
sinh khéi ctia SFB va VC (p>0,05), ching gan nhu
rat twong dong (Bang 3). Tuy nhién, trong s6 do
cling c6 mot s6 FA bi anh hudng bdi nhiét do bao
gém (»<0,05) 16:1, 17:0, 18:0; 18:1 n9; 18:2, 8:4,
20:4; SFA, MUFA, (n-6)PUFA va téng acid béo.
Hon nita, théng ké ciing cho thdy khong co su
tuong tac giltta dong va nhiét d§ ¢ cac FA ndi riéng
va SFA, MUFA, PUFA néi chung ngoai trir 17:0
va 18:2 (p= 0,02 va 0,04 theo thir ty twong Ung;
Béng 3).

Duéi tac dong cua ba mic nhiét d§, ham luong
cua cac FA ¢ ngudng 30°C ludn & muc trung gian
ctia 25 va 32 trong hau hét cac truong hop. Tuy
nhién, SFA cao nhat dugc ghi nhidn ¢ nhié¢t do
32°C, trong khi n6 twong dwong & 25 va 30°C (gin
24%), ham lugng MUFA cao nhét duoc tim thiy ¢
30°C (gan 40%) va PUFA cao nhat & 25°C
(33,5%). Téng lugng acid béo ty 1€ nghich voi
nhiét d6 va ty 1é chuyén hoa tir thirc an qua sinh
khdi Artemia ciing tuan theo quy luat ndy.
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Bing 4: Anh hwéng ciia cc tic nhan thi nghiém 1én thanh phin cic FA cia hai dong Artemia SFB va

vVC

Acid béo Dong Nhiét do Dong * Nhiét do
Gia tri F Giatrip GiatriF Giatrip GiatriF Gia tri p
16:0 0,82 0,388 2,54 0,133 0,23 0,797
16:1 n7 0,13 0,725 9,61 0,005%** 0,94 0,426
17:0 4,38 0,065 7,98 0,010* 5,88 0,023*
18:0 0,27 0,613 20,17 0,000%** 0,28 0,762
18:1n9 0,52 0,488 5,48 0,027* 0,07 0,936
18:1 n7 1,13 0,314 1,82 0,217 2,92 0,105
18:2 n6-cis 1,46 0,257 45,81 0,000%** 4,92 0,036*
18:3n3 0,47 0,510 3,17 0,090 0,73 0,507
18:4n3 1,68 0,227 9,93 0,005%** 1,26 0,330
20:4 n6 0,48 0,507 4,99 0,034* 0,42 0,668
20:5n3 0,01 0,932 1,54 0,265 0,15 0,865
SFA 0,42 0,534 8,72 0,007** 2,14 0,173
MUFA 0,07 0,797 6,96 0,014* 2,23 0,163
PUPA 0,08 0,786 4,03 0,056 0,23 0,799
Téng n-3 PUFA 0,02 0,879 1,86 0,210 0,18 0,840
Téng n-6 PUFA 0,87 0,376 5,16 0,032* 0,77 0,489
Téng acid béo(mg/gDW) 0,03 0,873 19,49 0,000%** 1,78 0,223
Ty 1¢ chuyén héa tir TA (%) 0,01 0,941 19,13 0,000%** 1,93 0,200

*: 6 ¥ nghia & mirc p<0,05; **: c6 ¥ nghia & mirc p<0,01 va ***: rdt ¢6 y nghia & mirc p<0,001

4 THAO LUAN cac FA nhu C15:0; C17:0 va ARA (20:4 n6) a6i
) o, v6i SFB so véoi VC ¢6 1€ lién quan dén moi truong
Hai dong Artemia c6 cung ngudn goc Artemia song cua cha me ching vi Zhu e al. (2007) da
Jranciscana v6i SFB sinh song ¢ vung 6n ddi trong ching minh rang C15:0 va C17:0 hién dién véi
khi VC da dugc thich nghi v6i di€u kién nhiét doi, mutc do cao khi moi trudng & dang gy soc cla
ph6 FA cua chiung ¢ trimg bao xac co sy twong nhiét d6 va d6 man day co 1& 1a 10 giai thich t6t
dong ve thanh phan nhung ham luong cua cac FA nhét cho diéu kién ruong mudi Vinh Chéau (nhiét
thi hoan toan khac bi¢t (Bang 3). O dong SFB c6 d6i theo mua) va viing 6n d6i ¢ vinh San Francisco
su hién dién & mac d0 cao cuia cac FA 18:3 n3 Bay. Ngoai ra, sy hién dién ctia ham luong cao

(12,4%) va 20:5 n3 (834%)9 theo sy phan loai Cfl?} ARA, EPA trong trimg VC ciing lién quan dén cac
Wanatabe (1980), Ruiz et al. (2007, 2008), thi loai tio khué xuat hién wu thé & ving bién VC mua

chung c6 ca hai ddc diém cua “kiéu nudc ngot” va  kho, phu hop véi giai thich cua (Navarro er al.
“ki€u nu¢e mdn” trong khi VC dién hinh cho “ki€u 1992; Zhucova et al., 1998; Luong Van Thinh et
nuée man” véi dic trung la ham luong 18:3 n3 al., 1999; Ruiz et al., 2007) khi thi nghiém cac loai
thap (0,9%) nhung 20:5 n3 cao (10,3%). tao thire an trén Artemia dé xac dinh anh hudng
Thanh phin cac FA trong ca hai dong kha cua chung lén thanh phan FA & Artemia sinh khoi.
tuong (‘iénrg Vé‘i cac ngh‘ién Cl:ru trufirc dﬁg’ tréfl d(:)ng Ngoai ra, két qua tir thi nghiém nay ciing cho
SFB va cac dong ho hang cua ching song & ving  thiy thanh phan acid béo phan anh 3 thanh phin
nhiét doi (Tizol-Correa et al. 2006). Tuy nhién, thirc &n ma chung an hon 13 bj tic dong boi nhiét

trang bao xac SFB ¢6 ham luong SFA (19,8%) do (Bang 3) nhung nhiét do cling c6 anh hudng
thap va ham luong FA khong bao hoa (MUFA, dang ké dén ham lugng ciia cac FA va qua d6 dan
PUPA) t61 75% cao hon so voi trimg VC (23,6 va dén sy thay dbi trong ty 1& acid béo bdo hoa va
55,4%), dieu nay dugc giai thich do qua trinh thich khong bdo hoa. Nhiét d6 dugc xem nhu nhén t6
nghi sinh hoc xay ra trong mang t€ bao chinh tao ra sy thay déi trong mang lipid té bao &
(homeoviscous adaptation (HVA)) khi dong VC hau hét cac dong vat mau lanh, & ngudng nhiét do
duogc thuan hoéa tir nhiét do thap 1én nhiét do cao thip ham luong FA khong bdo hoa s& gia ting va
hon (Hazel, 1995; Zhu et al. 2007; Van khi nhiét d6 tang cao, nhiéu sy thay d6i trong mang
Dooremalen et al. 2010). Ham lugng cao hon ¢ lipid s& dién ra (Guschina and Harwood., 2006;
18:2 n5, 18:3 n3 va 18:4 n3 dong thoi rat thap ¢ Dooremalen et al. 2010). Theo cac tac gia nay dudi
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diéu kién séc nhiét, mot phan SFA va MUFA duogc
sir dung cho su binh 6n va thuén hoa dé nang nhiét
chéng lai sy ton thwong cho mang lipid cua té bao,
giai thich nay phii hop voi két qua thi nghiém: ham
lwong SFA ty 1¢ thuan véi nhiét d6. O nhiét do 25
va 30°C, dugc coi nhu thudn lgi cho Artemia
franciscana (Van Stappen., 2005; Anh, 2010) ham
luong SFA chi khoang 24% nhung da tang lén trén
25% khi ¢ nhiét d 32°C (p<0.05), day la ngudng
gidi han cua loai ndy cho cac hoat dong sinh hoc
(Browne., 2000)

Hau nhu cac FA don 1¢ it bi anh hudng 16n boi
nhiét do ngoai trur 18:0 & ca hai dong (p<0,05),
nhiét d0 cang cao thi ham lugng nay cang tang
(Bang 3), két qua tuong ty ciing duoc Zhu ef al.
(2007) x4c nhan khi 1am thi nghiém véi vi khudn
nudc man Schizochium limacinum. Két qua mot
nghién ctru ngoai dong (s6 liéu chua dwoc xuét
ban) ciia ching t6i ciing cho thdy diéu nay, vi vy
FA niy c6 thé diung nhu mot “marker” cho qua
trinh thuan héa nhiét & Artemia. Ngoai ra, cac FA
16:1, 17:0, 18:0; 18:1 n9; 18:2, 8:4, 20:4 kéo theo
SFA, MUFA, (n-6)PUFA va FAME ciing bi anh
huong boi nhiét d§ nhung khong theo quy luat,
thuong tim thdy v6i mirc do cao & nhiét do thich
hop va th'f\p hoac 1a & nhiét @0 cao hon hodc la thép
hon mirc nay.

5 KET LUAN VA DE XUAT

— Thanh phan acid béo trong trimg Artemia co
lién quan mat thiét dén diéu kién séng cua quan thé
cha me chung.

— Khi tha nuéi trong cing mot diéu kién,
thanh phén acid béo cua ca hai dong SFB va VC
khong mang tinh déc trung dong ma bi anh huong
ba1i thire an sau do6 1a nhiét do.

— O nhiét d6 cao thanh phan céc acid béo bao
hoa (SFA) cao hon (>25%) so voi ¢ nhiét 4o thép
hon (24%, p<0,05), & cac ngudng nhiét do thudn
lgi tuy theo dong, thuong cic FA c6 ham lugng
cao hon so voi cac ngudng nhiét d khac trong thi
nghiém.

— Can tién hanh céc thi nghiém da twong tac
vé thirc an, nhiét o, d6 man... dé co két luan
chuén x4c hon nhim phuc vu cho viéc san Xuét mot
loai thirc an tuwoi song dap tmg nhu cau cta mot sd
lo’éi thuy san dac biét vé phuong dién acid béo thiét
yeu.
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