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PAC PIEM HINH THAI VA SINH TRUGNG CUA LOAI TAO HAI ROI
GAMBIERDISCUS PACIFICUS CHINAIN ET FAUST 1999

Gambierdiscus pacificus thudc nganh tao
hai roi (Dinophyta), séng bam trén bé mat cac
loai c6 bién va rong bién. Trén thé gidi loai tao
nay duoc phat hién dau tién & dao Manati,
Belize [1], sau d6 & dao Sabah, Ma-lai-xi-a [8]
va khu vuc ran Jackson Atoll - Phi-lip-pin [4].
Pay la loai tio méi dugc ghi nhan cho khu hé
tdo hai roi song ddy ven bién Viét Nam [5]. Loai
G. pacificus ¢6 thé san sinh doc t6 ciguatoxin
[1]. DPoc t6 nay tich liy cao nhat trong cac loai
c4 an dong vat [6] va ¢ thé gay nén hoi chiing
ngd doc CFP (Ciguatera Fish Poisoning) cho
con ngudi bing cédch tich liy doc t6 thong qua
chubi thic an [2, 9]. Dang ngo doc CFP xuat
hién trong vanh dai tir 35°N - 35°S, chu y€u tap
trung & ving bién Ca-ri-bé, An Do Duong va
Thai Binh Duong. Udc tinh hang nam c6 tix
20.000 - 50.000 nguoi c6 nguy co bi ngd doc
CFP khi dung cdc thuc phdm tir bién, dac biét 1a
cac loai ca ran san ho [7]. Trén thé giGi ciling
nhu & Viét Nam, sinh truong loai tao nay chua
dugc nghién cttu. Trong nghién cttu nay, ching
t0i mo ta dic diém hinh thai loai G. pacificus
duogc quan sat bang kinh hién vi quang hoc c6 su
hé trg clia kinh hién vi dién tir quét va ddnh gia
anh hudng cta nhiét do va do man dén sinh
truong cla loai tao nay.

1. PHUONG PHAP NGHIEN CUU

1. Vi tri thu mau

Loai tao Gambierdiscus pacificus dugc phan
lap tir trén bé mat rong bién Sargassum (Tao nau
- Phaeophyceae, Heterokontophyta) thu & Con
Do, tinh Ba Ria - Viing Tau (106° 36’ E, 8°40°
N) vao thang 3 nam 2006.

2. Xéc dinh loai
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HO VAN THE, NGUYEN THI MAI ANH
Vién Hai duong hoc Nha Trang

Sir dung kinh hién vi Leica DMLB véi pha
tuong phan va huynh quang c¢6 do phéng dai tur
100 - 1.000 1an dé quan sat va dinh loai t€ bao.
Ngoai ra mau vat ciing dugc quan sat dudi kinh
hién vi dién tor quét (KHVDTQ) JEOL JSM-
5410 LV tai Vién 69 (Ha Noi). Dinh loai dua
vao tai lieu coa Chinain va cs. (1999);
Mohammad-Noor va cs. (2007).

3. Nghién citu anh hudéng caa nhiét do, do
man dén sinh truong cua loai
Gambierdicus pacificus

Loai tao G. pacificus dugc phan lap va nuoi
sinh khoi tai phong thi nghiém Sinh vat Phu du
(Viéen Hai duong hoc). Diéu kién nudi: moi
truong T; nhiét do: 26°C (= 0,5), do man: 32%o;
ché do sang/toi: 12/12, cuong do chi€u sang 45
pmol photons m™ s, Chuan bi 3 binh nuoi (thé
tich moi binh 1a 500 ml) cho méi do man.

Anh hudng ciia nhiét dg: thi nghiém & 5 miic
nhiét do: 20, 23, 26, 29 va 32°C (hinh 1). St
dung t ap (incubator) GALLENKAMP 0°-50°C
(£ 0,5°C) dé diéu chinh va duy tri nhiét do thich
hop.

Anh hudng ciia Ao mgn: thi nghiém & 4 muc
do man: 20%o, 25%o, 30%o va 35%o.

Ché do chiéu sdang: 12/12, cudng do chiéu
séng 45 pumol photons m™”s™.

Thu va dém té bao: & mdi binh nuoi 1ay 3
mau phu. Sau hai ngay nuoi s€ ti€n hanh thu
mAiu dé phan tich l4n ddu tién, c4c 1an thu miu
ti€p theo sé tién hanh hai ngay thu mot 1an. Mau
tdo sau khi thu, duoc c6 dinh bing lugol trung
tinh va d€m s6 luong t€ bao bang budng dém
Sedgewick Rafter (thé tich 1000 pL) duéi kinh
hién vi dao nguoc (LEICA-DMIL).



Thanh phan héa hoc méi truong T [11]

Bdng 1

1. Pha dung dich goc cua cac chat dinh dudng
Thé tich nuéc cat 100 ml cho méi loai

- NaNO; 100 g
- Na,HPO,. 12 H,0 20¢g
- NaFe EDTA 03¢g
2. Pha dung dich géc vitamine

Thé tich nuéc cat: 1000 ml

- Thiamine- HCL (vitamine B1) 200 mg
- Biotin (vitamine H) 1 mg
- Cyanocobalamine (Vitamine B12) 1 mg

3. Pha ché dung dich dat chiét. Thé tich nuéc cat: 2000 ml

Lay ddy 6ng dong hinh tru c6 chia do véi 1 lit dit vudon khong bén phan. Tron khudy déu va bd
sung nuéc cit dén thé tich 2000 ml. Dé lang qua dém, gan 14y phan trong va ly tam dé loai bo cac
chat ban. Loc dich chiét qua gidy loc. Béo quén dich chiét trong diéu kién nhiét do thap (ti lanh).

4. Pha néng do cudi cung ctia moi trudng T (st dung dé nuoi tdo): 1000 ml nudc bién duge loc
qua mang loc 0,22 pm, sau d6 khu trung trong noi hap (autoclave) 1 atm & nhiét do 120° C trong
30 phiit. D€ nguoi, cho vao moi trudng nudc bién ndy céc dung dich goc ¢6 s6 lugng nhu sau:

- Dung dich géc NaNO; 1,00 ml
- Dung dich géc Na, HPO,.12 H,0 1,00 ml
- Dung dich goc NaFe EDTA 0.25 ml
- Dung dich g6c vitamine 1,00 ml
- Dung dich chiét dat 3,00 ml
/_\I‘ 40 géc
30%e S%e
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Hinh 1. So d6 bo tri thi nghiém nghién ctu sinh trudng cua loai Gambierdicus pacificus
6 4 do man 20, 25, 30 va 35%o trong 5 muc nhiét do khac nhau 20, 23, 26, 29 va 32°C




Toc do phdn chia té bao: Tinh todn toc do
phan chia t&€ bao theo Guillard (1973) [3]:

k = [logo(N,) - log,(NDI/ t, - t;

Trong do: k. 1a toc do phan chia cua t€ bao
(k/2 ngay); N,. S6 lugng t€ bao vao thoi diém t;;
N,. S6 lugng t&€ bao vao thoi diém t,.

4. Xuly s6 liéu

Céc s0 liéu d€m t€ bao trong qud trinh nudi
duoc tinh todn trung binh va tinh do léch chudn.
Cac phuong phdp thong ké sinh hoc phan tich
phuong sai mot nhan t6 (ANOVA-one way) va

hai nhan t6 (ANOVA - two ways) dé xem xét su
khac nhau trong nghién ctu sinh théi phat trién

cua cac loai dugc thi nghiém (Fyh i > Flieu chudn
cho thdy ¢6 su khiac nhau c6 y nghia thong ke,
Ftl’nh toin< Ftiéu chuén cho keét qu";l nguoc lal) Gia
thuyét Ho trong phan tich phuong sai dugc kiém
dinh bang phép thir Tukey [10].

IL. KET QUA VA THAO LUAN
1. Mota

T& bao Gambierdiscus pacificus c6 dang
hinh trdi xoan hoi tron khi nhin tir mat vo,
duong kinh ngang (W) khoang tit 55 - 60 pm,
dudng kinh lung bung (DW) 50 - 55 pm, chiéu
dai 40 - 45 pm (L - tir dinh dén d6i dinh). Bé
mit vo ¢4 nhiéu 16 nho (Hinh 2a - h).

b

Hinh 2. Loai Gambierdiscus pacificus Chinain et Faust, 1999
(Hinh 2a, 2b va 2h chup béng kinh hién vi quang hoc; hinh 2c-g chup bang kinh hién vi dién tir quét).
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Cong thic tam vo: Po, 3°, 7°°, 6C, 8S, 5°”°,
1p, 2°>*° [1]. V6 trén ¢6 11 tdm: 17, 2°, 3°, 1”°,
27,3, 4,5, 6, 7 va Po (hinh 2a va d).
Vo dudi c6 8 tam: 177, 2°°, 3777, 4°>° 57
1°°>*,2°°>* va 1p (Hinh 2b va e). Tam 16 dinh Po
gan giong hinh trai xoan hoac hinh é-lip, dai 6,4
pm, rong 4,3 pm (ti 1& dai/rong: 1,48), 16 dinh
c6 dang hinh méc cau, xung quanh 16 dinh ¢6
khoang 28 16 nho (hinh 2g). TAm 1°, 3’ nho hon
tam 2°, tdm 2’ ¢6 hinh dang gan giéng hinh chit
nhat. Cac tdm trén ranh ngang thi tdim 3’ dai
nhat, tdim 4°° c6 kich thudc trung binh, cac tdm
1>°, 2>, 5, 6 va 7”> nhd (hinh 2d). Cac tdm
duéi ranh ngang: tdm 2°*°, 3> va 4°” ¢6 kich
thudc 16n hon hai tdm 1°°° va 5°°°. Hai tam 1,
2°>*? ¢6 kich thudc nho va ndm & phia trude clia
vo dudi. Tam 1p hep, hinh ngii gidc, v6i chiéu
dai trung binh 28 pm, rong 12 pm, ti 1& dai/rong
1a 2,33 (hinh 2e). Ranh ngang hep nhung sau
chay quanh t€ bao va cé huéng léch xuong vo
dudi, ranh doc ngin va c6 16 hdng kha sau (hinh
2c va h). Loai G. pacificus c6 thé san sinh ra doc
to0 ciguatoxin (Chinain va ¢s.1999). Tuy nhién,
muc do san sinh ra doc t6 con phu thudc vao cac
dong dia ly khac nhau. & Ma-lai-xi-a, dong G.
pacificus ¢6 nguon goc tir ddo Kota Kinabalu,
Sabah khong anh hudng dén su phat trién clia au
trung Artemia franciscana, trong khi d6 dong G.
pacificus ¢6 nguon goc tir dao Sipadan lai gy

doc doi véi au trung Artemia franciscana
(Mohammad-Noor va cs. 2007).

Sinh  trudng
pacificus

a. Trong diéu kién nhiét do 20°C (hinh 3)

loai tao Gambierdiscus

Quan thé tdo G. pacificus c6 kha niang sinh
truong & ca 4 do man 20%o, 25%o, 30%o0 va 35%o,
nhung sinh trudng t6t ¢ hai d0 man 30%o va
35%o. & do man 20%o, quan thé tao sinh trudng
rat cham, giai doan dinh vi kéo dai, sau thoi
gian nay mat do t€ bao suy giam. & d0 man
25%o, quan thé sinh trudng cham, giai doan dinh
vi kéo dai 11 - 13 ngay, sau d6 mat do & bao cd
tang nhung ciing khong ding ké. & hai do man
30%o va 35%o sinh trudng clia quan thé c6 cung
xu thé, thdi gian bat dau gia taing mat do t€ bao
la sau ngay nuoi thit 13 kéo dai dén ngay nuoi
thtt 35 - 37. Mat do t€ bao dat cuc dai 1.560 +
30 t€ bao.ml" & do man 30%o va 1.330 = 30 t&
bao.ml" & do min 35%o. Toc do phan chia t&
bao dugc tinh todn trén sudt giai doan gia tang
ham s6 mi, & d0 man 35%o t6c do phan chia t&€
bao nhanh nhat 1a 0,39 + 0,16 1an/2 ngay, ti€p
dén & do man 30%o toc do phan chia la 0,37 +
0,26 1an/2 ngay, & d0 man 25%o toc do phan
chia 0,13 £+ 0,14 1an/2 ngay. Téc do phan chia
cua t€ bao & do man 20%o rat thap va khong on
dinh (hinh 3).
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Hinh 3. Duong cong sinh trudng va téc do phan chia cta loai Gambierdiscus pacificus
G cdc do man 20, 25, 30 va 35%o trong diéu kién 20°C
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b. Trong diéu kién nhiét do 23°C (hinh 4)

Quan thé tdo G. pacificus c6 kha niang sinh
trudng & ca 4 do man 20%eo, 25%o, 30%o va 35%o,
nhung sinh trudng t6t ¢ hai d0 man 30%o va
35%o. Ciing giong nhu trong diéu kién 20°C, &
do man 20%o, quin thé tdo sinh trudng rat kém.
6 ba do man 25%o, 30%o va 35%o, giai doan dinh
vi kéo dai khoang 11 ngay, sau d6 giai doan gia
tang ham s6 mil va dat cuc dai vao ngay nudi
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thtt 33. Mat do t& bao dat cuc dai 2.360 + 23 t&
bao.ml" & do man 35%o, 2.175 + 29 t&€ bao.ml
& do man 30%o0 va 1.670 = 17 t€ bao.ml" & do
man 25%o. T6c d6 phan chia t€ bao clia G.
pacificus & 30 man 20%o chi dat 0,09 = 0,2 1an/2
ngay, toc do phan chia t€ bao nhanh nhat chi dat
0,39 £ 0,16 1an/2 ngay & hai do man 30%o va
35%o0, & d0 man 25%o toc do phan chia dat 0,14
+ 0,15 1an/2 ngay (hinh 4).
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Tbc d6 phan chia, k.(2 ngay)
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Hinh 4. Duong cong sinh trudéng va tdc do phan chia cta loai tao Gambierdiscus pacificus
G cdc do man 20, 25, 30 va 35%o trong diéu kién 23°C
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Hinh 5. Duong cong sinh trudng va téc do phan chia cua loai Gambierdiscus pacificus
O cdc do man 20, 25, 30 va 35%o trong diéu kién 26°C

c. Trong diéu kién nhiét do 26°C (hinh 5)

Quan thé G. pacificus c6 kha nang sinh
trudng & ca 4 do man 20%o, 25%o, 30%0 va 35%o,
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nhung sinh trudng tét & 3 do man 25%o, 30%o va
35%o. & do man 20%o, quan thé sinh trudng rat
kém, hau nhu khong c6 giai doan gia tang t€
bao, mat do t&€ bao c6 tang lén tir ngay nudi tha



7 cho dén ngay nuo6i thit 17, nhung khong dang
ké. Xu thé sinh trudng clia quan thé & ba do man
25%o, 30%0 va 35%o gin giong nhau, giai doan
dinh vi kéo dai khoang 11 - 13 ngay. Giai doan
gia tang ham s6 mi kéo dai khoang 17 - 19
ngay, sau d6 quan thé tio suy tan. Mat do t€ bao
dat cuc dai 2.290 + 91 t€ bao.ml" & do min
35%o, 2.130 + 24 t&€ bao.ml" & do man 30%o va
1.670 = 70 t€ bao.ml" & do man 25%o. Toc do
phan chia t&€ bao cta G. pacificus khong 6n dinh,
cao nhat dat 0,54 + 0,36 lan/2 ngay & hai 10
30%o va 35%o, 6 d0 man 25%o toc do phan chia
t€ bao dat 0,47 + 0,23 1an/2 ngay (hinh 5).

d. Trong diéu kién nhiét do 29°C (hinh 6)
Quan thé G. pacificus sinh trudng tot & hai

do man 30%o va 35%o. PO min 20%o, quin thé
sinh trudng rat kém. & do man 25%o, mat do t&€
bao c6 gia tang kéo dai tir ngay nuoi thit 11 dén
ngay nuoi tht 37, mat do t€ bao dat cao nhat
1.230 + 12 t€ bao.ml". & hai do man 30%o va
35%o, mat do t€ bao tang tir ngay nudi thit 13 va
dat cuc dai vao ngay nuo6i thit 35, sau d6 c6 hién
tuong suy tan. Mat do t€ bao dat cuc dai & do
man 35%o 12 3.090 £ 92 t€ bao.ml™" va 2.480 +
14 t€ bao.ml" & do man 30%o. Téc do phan chia
t& bao dat 0,44 + 0,23 14n/2 ngay vi 0,38 £ 0,30
lan/2 ngay tuong ung & hai d0 man 35%o va
30%o. 6 d0 man 25%o tdc do phan chia dat 0,31+
0,23 1an/2 ngay, trong khi d6 & d6 man 20%o. chi
dat 0,18 = 0,15 1an/2 ngay (hinh 6).
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Hinh 6. Duong cong sinh trudng va téc do phan chia cua loai Gambierdiscus pacificus
6 cdc do man 20, 25, 30 va 35%o trong diéu kién 29°C
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Hinh 7. Pudng cong sinh trudng va téc do phan chia cua loai Gambierdiscus pacificus
O céc do man 20, 25, 30 va 35%o trong diéu kién 32°C
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e. Trong diéu kién nhiét do 32°C (hinh 7)

Quan thé G. pacificus sinh trudng rat kém &
ca 4 do man 20%o 25%o, 30%0 va 35%o. T€ bao
c6 hién tuong chét nhiéu & giai doan dinh vi.
Mat do t€ bao dat cao nhat 60 + 2 t€ bao.ml" &
do man 35%o, 57 + 8 t& bao.ml™" & do man 30%o
va 46 £ 10 t& bao.ml" & do man 25%o. T€& bao c6
hién tuong chét nhi€u vao ngay nuoi thi 15. &
dd man 20%o toc do phan chia t€ bao chi dat
0,10 + 0,21 14n/2 ngay. O do man 25%, toc do
phan chia dat 0,58 + 0,49 lan/2 ngay, 0,58 +
0,49 1an/2 ngay cho do man 30%. va 0,46 + 0,48
lan/2 ngay cho d6 man 35%o (hinh 7).

Xem xét anh hudng cla hai yéu t6 nhiét do
va do man dén sinh trudng cha quan thé tio G.
pacificus bang phuong phap thong ké phan tich
phuong sai hai nhan t6 lap lai (ANOVA - two
ways) cho két qua v6i F g, oamn: 0.001) gilta cdc bien
nhiet do 1a 41,08 (16n hon Fuy 000= 5,58) va
gid tri Fan o 0001y gilta cdc bi€n do man la
28,80 (16n hon F 4. 000n= 5,58), ching to ca
hai yéu t6 nhiét do va do man anh hudng rat ro
rét dén sinh trudng cta quan thé G. pacificus
hay su sai khic giita ching c¢6 y nghia vé mat
thong ké. Phan tich moi tuong tac gitta hai yéu
t6 nhiét d6 va do man dén sinh trudng cuia quan
thé G. pacificus da cho thay gid tri Fun wi: 0001)
tuong tac giira hai yé&u t6 nhiét do va do man co
gid tri nhé hon 1 (0,35) nhd hon Fin 0001=
3,22, diéu nay cho thdy méi tuong tic gitta hai
yéu t6 nay khong biéu thi su sai khdc rd rét.

Két qua nghién ctiu da cho thay quén thé tdo
G. pacificus sinh truong toét & nhiét do 26 - 29°C
va do man 25 - 35%o. & nhiét do 20°C, quan thé
c6 thé sinh trudng & do man cao 30 - 35%o. &
nhiét do 32°C, quan thé sinh trudng kém & tit ca
cac do man. & do man thap 20%o, sinh trudng
clia quén thé bi gi6i han tat ca cdc 16 thi nghiém
& cdc nhiét do khac nhau. Thoi gian dé mat do t€
bao dat cuc dai & cac 16 thi nghiém nhiét do
khong khac nhau nhiéu, & 20°C 1a 37 ngay, 23°C
la 33 ngay, 26°C 1a 33 ngay va 29°C 1a 35 ngay.
Mat do té€ bao G. pacificus dat cuc dai khi nuoi &
nhiét do 29°C va do man 35%o (3.090 + 92 t&
bao.ml") ti€p theo 1a 30%o (2.480 + 14 t&
bao.ml") véi thoi gian nuoi 1a 35 ngay (hinh 6).

III. KET LUAN

Dua vao cic dac diém hinh théi: kich thuéc
t&€ bao, hinh dang cdc tdm vo, cdu tric bé mat
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vO, dic biét 1a hé thong 16 dinh va hinh dang cua
tam Ip da xac dinh loai tao G. pacificus duoc
phan 1ap & Con Dao (Ba Ria - Viing Tau).

Loai Gambierdiscus pacificus sinh trudng
rat kém khi nudi & do man thap hon 20%o, cling
nhu & nhiét do cao hon 32°C. Loai G. pacificus
sinh trudng tot nhat & nhiét do 26 - 29°C va do
man 30 - 35%o. Toc do phan chia clia quin thé
dat cao nhat 0,54 + 0,36 14n/2 ngay.

Loi cam on: Cong trinh nay duoc tai trg boi
du 4n HABViet va dé tai Khoa hoc va Cong
ngh¢ trong diém cidp Nha nu6c, mi so
KC.09.03/06 - 10.
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THE MORPHOLOGY AND GROWTH CHARACTERIZATIONS OF
GAMBIERDISCUS PACIFICUS CHINAIN ET FAUST 1999

HO VAN THE, NGUYEN THI MAI ANH

SUMMARY

The benthic dinoflagellate of Gambierdiscus pacificus belonging to Dinophyta was isolated from
Sargassum sp. (Phaeophyceae, Heterokontophyta) at Con Dao island of Ba Ria - Vung Tau province (106° 36’
E, 8°40° N). Stock algal culture were kept in culture chamber with temperature 26 + 0,5°C, light intensity of
45 pmol photons.m™.s”, and light:dark cycle of 12/12. Cells of G. pacificus are round to ellipsoid in apical
view. Cells range in size from 55 - 60 pum in width, 50 - 55 pm in dorsoventral and 40 - 45 pm in length. The
thecal surface is perforated by numerous pores. The formula plate: Po, 3°, 7°°, 6C, 8S, 5°°, 1p, 2°°>°. The
epitheca of G. pacificus consists of eleven plates: 1°, 2°, 3°, 1°°, 2*>, 3°,4°°/ 5> 6>, 7°> and Po. The apical
pore plate (Po) has a fish-hook-shaped with 28 round pores. The Po plate ranges 6.4 um long and 4.3 pm
wide, with a length/width ratio: 1.48. The apical plates 1’ and 3” are small compared with apical plate 2°. The
2’ plate is narrow and rectangular. The cingulum is deep and narrow. The sulcus has a small and deep
opening. The hypotheca consists of eight plates: 1°°°, 2°>°, 3°>*/4>>° 5°° 1°°>° 2°>>* and 1p. The 1p plate is
short, narrow and pentagonal. The size of the 1p plate is 28 pm long and 12 pm wide, with length/width ratio:
2.33.

The G. pacificus was grown at four salinities: 20, 25, 30 and 35%. for each of the experimental
temperatures 20, 23, 26, 29 and 32°C in flask 500 ml with T medium. Growth rates were low at salinity of
20%o in all experimental temperatures (20, 23, 26, 29 and 32°C), and low at temperature of 32°C in all
experimental salinities. The growth rates were rather high at salinities 30 and 35%o in temperatures of 23, 26
and 29°C. G. pacificus grew best at: 30 and 35%o in temperatures of 29°C. Maximal division rates was 0.54 +
0.36 per two days. The highest cell density after 35 days culture reached 3,090 + 92 cells.ml” at 35%o (29°C);
2,480 + 14 cells.ml" at 30%o (29°C).
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