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TOM TAT: Trong céc loai san hé chira tdo cong sinh zooxanthellae quan sat thcfy ¢6 sur lién h¢ cgng sinh
chat ché giita vér chii san hé va vi sinh vér céng sinh véi ching. Zooxanthellae cé thé cung cap téi 90% nding
Lirgng cho vt chii; déi lai ching nhdn dirge chat dinh dudng va su bao vé. Trong cac thoi ki tdng nhiér dg, san
hé mdt di zooxanthellae céng sinh va chér. Hién firong nay dicge goi 1a hién nwong tdy trang san ho. Hién
tiong tdy trdng san ho co lién quan md thiés dén nhitng thay déi trong thanh phdn sinh héa cia san hé khi
ching bj tdy trdng. Trong nghién ciru ndy, ching toi xac dinh mdt dg ciia zooxanthellae, nhiing su thay doi vé
ham heong lipit téng, cac lop chat lipit, va axit béo xdy ra trong qua trinh san hd b; tdy trdng nhan tao. Cac két
qud chi ra rang, mdt dg tao zooxanthellae gidm lién tuc trong qué trinh tdy trdng san ho. Pong thoi san ho
ciing mdt di hon mét mira heong lipit téng. Khong quan sét thdy su thay déi vé ham luong twong doi gidta lipit
cau tric va lipit d triz ciia san hé, tuy nhién cé nhitng thay déi ding ké vé thanh phan va ham liwgng cac axit
béo. Trong céc san ho by tdy trang thi ham lwgng PUFA giam ding ké, nguoc lai ham liwong MUFA va SAFA
tang 1én.

Tir khéa: San ho, zooxanthellae, axit béo, sinh vat cong sinh, tdy tring

MO PAU ho, trong vong vai thap Ki tré lai day uéc tinh ¢6 toi
o . . . . % san ho trén pham vi toan thé gisi bi ché
Nhiéu loai san hd nhiét doi chira vi tao ndi cong 30% san ho trén pha toan the gidi bi chet do

sinh zooxanthellae. Céc tao cong sinh nay c6 thé
cung cap t6i 90 % nang lwong cho sinh vat chi dudi
dang cacbon hitu co [1, 2]. Cac chat tao cong sinh
van chuyen sang co thé vt chu bao gom amino axit,
duong, chat béo va glycerol [3] Qua trinh tang 1én
nhié¢t d6 nudc bién cong véi cac yéu té bét loi khac
lam mat di cac zooxanthellae cong sinh trong san hd
[1-5]. Qua trinh nay goi la qué trinh tay trang san

hién tuong san hod bi tay trang [5]. Chi tinh riéng
trong nam 1998 da co ti 16% san ho bi tay tring
trén tat ca cac dai duong thé gisi do két qua cua
hién tuong El nino [6].

Trén thé gigi c6 nhiéu nhom nghién ciru vé qué
trinh tdy trang san ho ciing nhu anh huéng cia n6
d6i véi cac hé sinh théi bién [7, 8, 9]. Tuy nhién,
chua c¢6 nhiéu nghién ciru su vé sy thay doi ham
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luong lipit va céc hoat chat lipit xay ra trong qué
trinh san ho bj tiy tring ciing nhu vai trd cua lipit
trong qué trinh nay. Trong nghién ctu nay, ching
t6i khao sat su bién dong cua lipit tong, cac 16p chat
lipit, malondiandehit, va chlorophyll xay ra trong
qua trinh san ho bi tay tring. Pong thoi mat do cua
tdo cong sinh zooxanthellae ciing dugc khao sat
trong sudt thoi gian cua thi nghiém.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Cac mau san ho thudc hai lodi san hd cing
Montipora digitata (Dana 1846) (hinh 1a) va Acropora
intermedia (Brook 1891) (hinh 1b), va mat loai san hd
mém Sinularia capitalis (Pratt 1903) (hinh 1c) dwoc
thu thap tai viing bién thudc vinh Nha Trang.

Hinh 1. Anh miu tiéu ban cta 3 loai san hd thi nghiém
a- Montipora digitata; b- Acropora intermedia; c- Acropora intermedia

Tét ca cac mau dugc tién hanh dinh danh tén
khoa hoc béi cac chuyén gia sinh hoc cua Phéan vién
Vién dong, Vién Han 1am Khoa hoc Lién bang Nga.
Mau duoc luu gitr | tiéu ban va bao quan & cac diéu
kién tiéu chuan. Mau san ho st dung cho nghién ciru
duogc nudi trong nudc bién voi didu kién anh sang va
nhiét d6 thich hop, va dugc st dung khong qua 3
ngay ké tir khi lay mau.

Phuwong phap nghién ciru

Str dung 4 tap doan san ho déi véi mdi loi san
ho nghién ctu, trong d6 mdi tap doan sir dung cac
mau san hd ¢ chiéu dai 4 - 6cm. Cac mau san hd
dugc nudi voi nude bién loc ¢ nhiét do 25 +1 ,0°C
trong thoi gian 3 ngay dé chung phat trién 6n dinh
sau thoi glan xtr Iy mau. C4c miu san ho nay sau do
dugc chuyén sang 6 bé thi nghiém, mdi lodi 2 bé, 1
bé thi nghiém va 1 bé déi chimg. Bé dbi chimng duoc
giit & nhiét do 25°C trong sudt thoi gian thi nghiém,
trong khi d6 bé thi nghiém cir 4 gid lai tang 1én 1°C
cho dén khi dat nhiét d6 33°C, va giir ¢ nhiét do nay
cho dén khi du 48 gio thi nghiém tong s6. Khoang
thoi gian 4 gio 1a du dé quan sat nhitng thay d6i vé
hinh thai hoc ciing nhu cac thanh phan sinh hoa
trong san hd.

Céc bé thi nghiém duoc dat trong phong thoang
khi, c6 cira kinh va dén chiéu sang dam bao du anh
séng cho tao cong sinh quang hop. Bé duoc suc khi
lien tuc trong sudt thoi gian thi nghiém. Nhiét do
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ctia bé thi nghiém duogc nang tir tir bang thiét bi 1am
4m nudc va duoc do bang thiét bi do nhiét tu dong.
Cac thdng sé khéc cua nude bién bao gom do6 mudi,
pH, do6 trong, cuong do anh sang ... dugc gilt nhu
nhau véi tit ca 6 bé trong sudt thoi gian thi nghiém.

Lipit tong c6 trong cAc mau san ho thi nghiém
dugc tach chiét theo phuong phap cia E. G Bligh
va W. J Dyer [10]. Cac I6p chat lipit duoc phéan tach
bing phuong phap sic ky ban mong Merck
Kieselgel 60G (10 x 10cm) véi cac hé dung moi
dugc trién khai n-Hexan/Et,O/CH;COOH (70:30:1,
viv) va CHCI3/CH30H/Benzen (65:30:10, v/v) Cac
ban méng sau Sic ky dugc xir Iy va quét bang may
quét anh Epson Perfection 2400 Photo (Nhat Ban)
v6i ché do quét thang mau xam. Ham luong cac 16p
chét lipit dugc danh gia dua theo d6 dam cua vét
anh, st dung chuwong trinh phan tich hinh anh
Sorbfil Densitometer (LB Nga).

Mat d0 zooxanthellae dugc xac dinh theo
phuong phap cua Yakovleva va Hidaka [11]. Trong
do, dich déng nhit md cta cac mau san ho duge li
tdm, phan dich duoc loai bé va phan can duogc su
dung dé dém sb té bao vi tao zooxanthellae. Mat do
cia zooxanthellae duogc biéu hién théng qua s
Iwong té bao trén 1 don vi dién tich. Him Iwong
malondiandehit dugc xac dinh st dung phuong phap
sac ki long hiéu ning cao HPLC va ham luong
chlorophyll dugc xac dinh dya theo phuong phap
xac dinh chlorophyll huynh quang.



KET QUA VA THAO LUAN
Mat do zooxanthellae trong thoi gian thi nghiém

Mat d6 tao cong sinh zooxanthellae nghién ciru
phu thudc vao nhiét dd ciing nhu thoi gian thi
nghiém. Trong cac thi nghiém dbi ching (25 °C),
khéng c6 su thay déi dang ké mat do cua
zooxanthellae trén ca 3 loai san hd nghién ciru trong
sudt thoi gian thi nghiém (hinh 2). Trong khi dé cac
16 thi nghiém quan sat thdy nhiing thay ddi déang ké
mat d6 zooxanthellae. Ba loai san hd A. intermedia,
S. capitalis, va M. digitata giam con 50 % mat d6
tdo cong sinh sau cac thoi gian thi nghiém twong
ung la 10, 24 va 30 gio (hinh 2a,b,c). Mat do
zooxanthellae trong A. intermedia giam 95 % sau 30

OBéi chimg 2 1 b
B Thi nghiém

—_

[N
I
<5}

—
I

—_

Lh
L

—
L

miit 46 Zooxanthellae
x 1076 t€ bao/ cm”2
mit 46 Zooxanthellac
x 1076 té bao/ cm”2

> o o ©
o
(v
L

o b B o oo
!

24 30 0
Théri gian TN (gidr)

0 10

10

Anh huong coa su ting nhiét d6 ddi véi mat do ...

gio thi nghiém (hinh 2a) trong khi do S. capitalis va
M. digitata phai mat dén 48 gio thi nghiém dé giam
mét do zooxanthellae twong ty (hinh 2b,c).

Céc quan sat vé hinh théi hoc ciing chi ra rang,
trong thoi gian thi nghiém thi A. intermedia bi tay
trang trudc 2 loai san hd con lai. M. digitata 1a loai
san ho xuat hién cac biéu hién cua su ty triang lau
nhat. Pidu nay khing dinh rang c6 sy twong quan
gitra kha nang chdng chiu lai nhiing yéu td bét lgi vé
nhiét d6 v6i kha niang bao V& tio cong sinh
zooxanthellae caa san hé. Nhimng loai san ho c6 co
ché bao vé zooxanthellae tét c6 kha nang giit gin tao
cong sinh tét hon va vi thé chdng chiu duoc véi céc
bién dong xau caa méi trudng tét hon.

OPéi chimg ODéi chimg
B Thi nghiém N 2, C B Thi nghiém
M ] —
3 %
2 B1s -
52
NE 1
E = 0.5 -
| . o -
24 30 48 0 10 24 30 48
Thai gian TN (gid) Théi gian TN (gid)

Hinh 2. M4t d¢ tao cong sinh zooxanthellae (10° th/cm?) & a- A. intermedia,
b- S. capitalis, c- M. digitata theo thoi gian thi nghiém (TN)
Cot mau trang: 16 ddi ching, cot mau den: 16 thi nghiém

Ham lwong lipit tong va thanh phan céc 16p chat
lipit

Khong c6 su bién dbi dang ké vé ham luong
lipit tong trong tat ca cac mau san ho cua ca 3 1oai
& 16 dbi chung (hinh 3a-c). Nguoc lai, quan sat
thay anh huéng rd rang cua su ting nhiét do ddi

véi 16 thi nghiém. Sau 24 gio thi nghiém, S.
capitalis va A. intermedia mét di 17 va 35% luong
lipit tong twong wng (hinh 3a, 3c); M. digitata mat
di téi 40% luong lipit tong sau 30 gio thi nghiém
(hinh 3b). Sau khi két thic thi nghiém, cac mau
thugc 16 thi nghiém mat di téi 60 - 75% lugng lipit
téng so véi mau ddi chimg.
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Hinh 3. Sy bién d6i ham luong lipit tong cua cac loai san hd nghién ciru trong thoi gian thi nghiém (TN)
a- S. capitalis; b- M. digitata; c- A. intermedia
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Ham luong twong ddi cua cac 16p chit lipit
ciing bién d6i phu thugc vao su ting nhiét do va thoi
gian thi nghiém. Ham lugng twong d6i cua cac axit
béo tu do khong bién ddi gitra 16 thi nghiem va 16
dbi chung dbi voi loai S. capitalis va M. digitata
trong sudt thoi gian thi nghiém, tuy nhién ham
luong nay ting 1én 2 1an tai 24 gio va 3 lan tai 30
gio thi nghiém dbi véi truong hop cua M. digitata
(hinh 4b). Céc s6 liéu chi ra rang khéng su thay doi
vé ham lugng twrong d6i cua lipit cau tric (lipit phan
cuc va steroid) va lipit dy trir (sap va
triacylglycerol) ddi vai 16 d6i ching trong sudt thoi
gian thi nghiém cua ca 3 loai san ho nghién ciru. Két
qua tuong tu dugc quan sat dbi véi 16 thi nghiém
cua S. capitalis (hinh 4a) va M. digitata (hinh 4b)
trong vong 24 gio va 30 gio thi nghiém twong tng,
ngoai tru truwong hop voi triacylglycerol trong M.

'S
=3

w

=

digitata, nong do nay giam 67% so véi 16 ddi
ching. DI voi truong hop cua A. intermedia, ham
lwong twong ddi cua lipit phan cuc giam 2 lan sau
24 gio thi nghiém, trong khi d6 ham lugng twong
dbi cua sap tang 40% so véi 16 dbi chimg. Dén cubi
thi nghiém, ham luong twong ddi cua cac axit béo tu
do tang 1én 3 lan déi vsi M. digitata va 10 lan déi
vé6i A. intermedia, tuy nhién ham Iugng nay lai thay
d6i khong dang ké ddi véi truong hop cua S.
capitalis. Ham luong twong ddi cua triacylglycerol
giam ddi voi tat ca cac loai thi nghiém, trong khi do
ham luong sap ting 75% ddi vai loai S. capitalis va
khong ddi, ddi vai loai A. intermedia. Can phai nhan
manh rang, trong qué trinh san ho bi tiy tring thi
ham luong twong d6i cua cac axit béo khong no da
ndi doi giam tir 2-5 lan, trong khi d6 ham luong
tuong d6i cua cac axit béo no lai tang lén.
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Hinh 4. Sy bién dong vé& ham luong tuong ddi cua cac 16p chét lipit xay ra trong céc loai san ho
nghién cau trong khoang thai gian thi nghiém (TN)
a- S. capitalis; b- M. digitata; c- A. intermedia
PL.: lipit phan cuc, ST: steroid, FFA: axit béo tu do, TG: triacylglycerol, MADAG:
monoankyldiacylglycerit, WX: sap.

Trong khoang thoi gian nhiét d6 moi truong bét
loi ngan, khéng nhiing lipit du trix ciia san ho bj tiéu
thu ma lipit cau trdc cia san h ciing bi thity phan.
Diéu nay cho thiy ciu tric mang té bao bi pha v&
trong sudt qua trinh thi nghiém dong thoi véi viéc té
bao vat chu san hd bi mét dan vi sinh vat cong sinh
vGi chdng. Trong qua trinh nay ham luong tuong
dbi cua céc axit béo tu do ting cao, day la két qua
cua qua trinh lipit du trir bj thuy phan.

Ham lugng malondiandehit va chlorophyll

Malondiandehit 1a mot chat danh dau sinh hoc
thuong duoc st dung dé danh gia mic do oxi hoa
trong co thé sinh vat. Cac két qua thi nghiém chi ra
c4c lodi san hd khéac nhau ¢ muc d6 chéng chiu
khéc nhau d6i véi diéu kién bat lgi oxi héa sinh ra
boi qué trinh gia ting cua nhiét d6 nudc. Trong s6 3
loai nghién cau, lodi M. digitata c6 mirc 6 chong
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chiu t6t nhat, tiép theo la loai S. Capilatis, trong khi
d6 muc d6 chéng chiu kém nhét thuoc vé loai A.
intermedia. Sau 30 gi¢d thi nghiém tai nhiét d6 nuwéc
bién 32°C, khong quan sét thiy su bién dbi dang ké
ham lugng malondiandehit trong mé M. digitata
giita 16 thi nghiém va 16 ddi chung. Tuy nhién, ham
lwong nay trong S. capitalis va A. intermedia ting
twong wng 4 va 7 1an sau khi két thac thi nghiém. Sy
thay d6i ham lwong malondiandehit nay tuong @ng
V6i qué trinh san ho bj tay tring quan sat duoc voi
hai loai san ho nay.

Tuwong ty sau 30 gio thi nghiém ham luong
chlorophyll trong mdé cua A. intermedia va S.
capitalis giam twong (g 90% va 65% so véi 16 ddi
chung. Khéng c6 su thay ddi dang ké ham lwong
nay giira 2 16 thi nghiém va déi chung cua lodi M.
digitata (bang 1).
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Bang 1. Bién dong ham luong malondiandehit va chlorophyll trong thoi gian thi nghiém

. Malondiandehit Chlorophyl
San hd TN . — T —
Da6i chirng Sau 30 gio TN Daoi chirng Sau 30 gio TN
Montipora digitata 1,7 + 0,6 20 + 1,2 11,4 + 1,3 78 + 1,7
Acropora intermedia 22 + 0,7 13,6 + 0,8 94 + 0,6 0,8 £ 0,1
Sinularia capitalis 1,2 + 0,2 93+ 12 10,7 + 0,7 36 + 05

KET LUAN

Trong 3 loai san hd dugc nghién ciru thi loai san
ho cing Montipora digitata thé hién khang ning
chéng chiu yéu t6 bét loi vé nhiét d6 hon hén hai
loai san hé con lai. Montipora digitata ciing 1a loai
khong bi mat nhidu tao cong sinh zooxanthellae va
chlorophyll nhat trong suét thoi gian thi nghiém.

Trong qua trinh san ho bi tdy tring, ham luong
lipit tong trong md san ho giam manh, ¢ thoi diém
két thuc thi nghiém ham luong ndy giam 60-75% so
v6i 16 dbi chimg.

Ciing trong qua trinh nay khéng nhiing lipit dit
trit ciia san ho bi tiéu thu ma lipit cau trac caa chung
cua bi thuy phan. Cung Vvéi lipit tong, ham luong
twong d6i cua triacylglycerol va sap giam trong qué
trinh san ho bi tdy tring, trong khi ham lwong twong
d6i cac axit béo ty do lai co xu hudng ting manh.
Tuy nhién, khong quan sat thay su thay doi c6 y
nghia vé mat thong k& cua ham luong cua lipit phan
cuc va steroit trong qua trinh thi nghiém.

Loi cam on: Cong trinh trén dugc thuc hién dudi su
hd tro kinh phi tir d tai hop tac qubc té cap Vién
Han 1am Khoa hoc va Cong nghé Viét Nam, mé sb
VAST.HTQT.Nga.02/2012-2013.
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EFFECT OF ARTIFICIAL RAISING TEMPERATURE ON
ZOOXANTHELLAE DENSITY, LIPID CONTENT, LIPID
CLASS, FATTY ACID, MALONDIANDEHIT AND
CHLOROPHYLL COMPOSITION OF SOME
VIETNAMESE CORAL SPECIES

Nguyen Van Son', Pham Quoc Long*, Pham Minh Quan’,
Ha Viet Hai', Tran Thu Thuy', Imbs A.B?

YInstitute of Natural Products Chemistry-VAST
2A.V. Zhirmunsky Institute of Marine Biology, FEB, RAS

ABSTRACT: There is a close symbiotic relationship between zooxanthellate corals and their symbionts,
zooxanthellae. Zooxanthellae may provide up to 90% of total energy for corals; while they get nutrients,
shelter, and protection from host corals. Due to high temperature stress, corals lose their symbionts and die.
This phenomenon is called coral bleaching. It is believed that the coral bleaching is related to the biochemical
compositions in corals. In this study, we determined the zooxanthellae density as well as the change of lipid
content, lipid class and fatty acid composition between healthy and bleached corals. The results showed that
zooxanthellae density steadily reduced during the coral bleaching. When corals were beached, half of total
lipid contents of corals lost. There was no significant change in the relative percentage of structural and
storage lipids. However, there was remarkable change in the fatty acid composition. Completely bleached
corals contained a significantly lower amount of polyunsaturated fatty acids (PUFASs), but higher amount of
saturated fatty acids (SAFAs) and monounsaturated fatty acids (MUFAS) than those in healthy corals.

Keywords: corals, zooxanthellae, fatty acids, symbionts, bleaching
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