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NGHIEN CUU CAC YEU TO MOI TRUONG NUOI TRONG ANH HUGNG
PEN HOAT TINH PONG TU MAU CUA LECTIN CHIET TU
RONG KAPPAPHYCUS ALVAREZII

Lé Dinh Hung, Huynh Quang Nding, Tran Kha, Ng6 Quéc Buu
Phan Vién Khoa Hoc Vat Liéu Tai Nha Trang

TOM TAT Nhing yéu t6 moi truong nudi trong nhu nhiét do, dé mubi, cuong dé dnh
sdng va dinh dudng da dnh hudng mét cich dding k€ dén ham luong va hoat
tinh déng tu mdu ciia lectin chiét tiw Rong DS Kappaphycus alvarezii. S6 liéu
thuc nghiém cho thdy lectin khéng bén & diéu kién nhiét do cao, biuc xa mdt
troi manh. Vi vdy, viéc nghién ctu cdc yéu t6 méi truong nudi trong téi uu
cho rong Kappaphycus alvarezii véi chdt luong lectin cao da duoc tién hanh.
Nhiing két qud thu duoc cho thdy cdc yéu té6 méi truong (nhiét dé, do mudi,
pH, dinh dudng va cuong dé dnh sdng) trong nuéi trong rong Kappaphycus
alvarezii giit moét vai tro quan trong trong su quyét dinh ham luong va hoat
tinh ctia lectin. D€ thu nhdn dich chiét c6 ham lugng va hoat tinh lectin cao
tiz rong Kappaphycus alvarezii, diéu kién nudi trong phu hop la: dinh dudng:
NH,CI + KH;PO, hodc dang KNO3; + KH;PO,, pH: 8,1 — 8,3, d6 mudi: 33 — 34
ppt, nhiét do: 28 +0,5°C va cuong do dnh sing: 10.000 — 15.000 lux. Do dé,
viéc nudi trong Rong Sun nén duoc quy hoach tai nhiing ving cé cdc yéu té
méi truong phu hop tit két qud nghién ciu nay. Két qud nay ciing dang duoc
ting dung dé nudi trong rong Kappaphycus alvarezii tai mét s6 ao, dim & cdc
tinh phia Nam.

STUDY ON ENVIRONMENTAL FACTORS IN CULTURE
AFFECTING THE HEMAGGLUTINATION ACTIVITY
OF LECTIN FROM KAPPAPHYCUS ALVAREZII

Le Dinh Hung, Huynh Quang Nang, Tran Kha, Ngo Quoc Buu
Institute of Materials Science, Nha Trang Branch

ABSTRACT Environmental factors such as temperature, salinity, light intensity, nutrient...
affect strongly to the quantity and quality (hemagglutination activity-HA) of
lectin extracted from the red seaweed Kappaphycus alvarezii. The
experimental data showed that lectin is unstable under conditions of high
temperature and intensive solar irradiation. The study on optimum
environmental condition in order to receive the high quantity and quality
lectin from cultured Kappaphycus alvarezii was carried out.

The results showed that the environmental factors as temperature, salinity,

pH, nutrient and intensity were important for both quantity and quality of
Kappaphycus alvarezii lectin. The optimum environmental conditions are
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nutrient: NH,Cl + KH,PO,or KNO3; + KH,PO,, pH: 8.1 — 8.3, salinity: 33 — 34
ppt, t°: 28 #20.5°C and light intensity: 10,000 — 15,000 lux.

Therefore, the culture of red seaweed should be planned in areas with similar
environmental conditions as indicated in this study. This result has been
applied for culture of Kappaphycus alvarezii in some lagoons and ponds in

South Vietnam.

I. GIOI THIEU

Lectin 14 mot chit c6 khi ning
dong tu mau (agglutinin), déc trung
cho ting nhé6m mau nguti va dong vat.
N6 gém mot protéin lien két véi
carbohydrate (glycoprotéin) khong c¢6
ngudon  goc dich  (non-
immunological) va c6 thé bi tc ché bédi
nhiing dudng don [8]. Hoat tinh sinh
hoc dau tién dé nhan biét lectin 1a kha
ning cda ching lam dong két hong cau
mdu ngudi hodc dong vat da duogc xu ly
v6i papain hodc trypsin [3]. Lectin
dugc dung dé tinh ché& va nghién cdu
cdu trac chia
carbohydrate, khdo sat cdu tric cia
carbohydrate phiic tap trén bé mit cia
t& bao dong vat, khudn va virus, xdc
dinh c4u tric bé mat t& bao va su thay
ddi cia né doi véi su bién ddi cia bénh
ung thu, nghién ctu cdu tao cia nhiém
sic thé t&€ bao va phat hién nhiing
nhiém sic thé la cling nhu nghién ctu
cdu tric cia nhém mé&u, nhan dién
dang mdu mdéi (su dinh bénh cua
nhitng chat tiét ra ti mau), xdc dinh vi
tri liéen két carbohydrate dic trung
trén protéin...[4]. Vai tro sinh héa cta
lectin hién nay khoéng ré rang, cé
ngudi cho ring lectin déng mot vai tro
trong nhitng phan tng bdo vé dong vat
khong c¢6 xuong séng véi chidc ning
nhu mot thanh phan huyét thanh va
tdc dung nhu nhitng thudc bao vé

mién

cia nhiing polyme

chéng khuén [6] hoidc chiic ning khong
mién dich cling nhu su cdng sinh trung
gian va thic ddy su tai t6 hop té& bao
[7, 10].

Pa c6 nhiéu két qud nghién ciu
vé lectin trén thé giéi va ¢ Viét Nam
chi yé&u tir cac loai thuc vat bac cao va
dong vat (ké cd cac loai dong vat than
mém - mollusca & bién), song lectin
trong rong bién con it dugc dé cap.
Boyd (1966) [1] da phat hién su c6 mat
cia lectin trong rong bién & Anh va
Pic [11]. K. Hiro (1981) da xédc dinh su
c6 mit cha lectin trong 100 miu rong
(trong tdng s6 260 mau) tit Rong Luc
(Chlorophyte), Rong Nau (Phaeophyte),
Rong D6 (Rhodophyte) ¢ Nhat Ban [5].

Khac v6i lectin trong cac loai
thuc vat bic cao, lectin tu cac loai
Rong D6 c6 trong lugng phan ti thap
(tt 4.200 trong Hypnea japonica [5]
dén 64.500 trong Ptilota serrata [9],
déc biét 1a hoat tinh cia né khong bi
bién d6i doi véi pH va nhiét do, khong
phu thudc vao cac cation héa tri hai va
c6 thé bao quan trong mot thoi gian
dai trong diéu kién & nhiét do thap.

Bai bao nay trinh bay mot s6 két
qua nghién ciu vé anh hudng cia céc
yéu t6 moi trudng nudi trong (chi yéu
la nhiét 46, d0 man, cuong d6 anh
sang, cac chat dinh dudng) dén hoat
tinh déng tu mdau caa lectin trong rong
Kappaphycus alvarezii.
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1. POI TUGNG VA PHUGNG PHAP
NGHIEN cUU

1. Déi tuong

Dboi tugng nghién ciu 1a loai Rong
Sun - Kappaphycus alvarezii cé6 ngudon
goc ti Philippines. N6 1a nguyén liéu
chinh cho ché bién Kappa
Carrageenan hién nay trén thé gidi,
dugc Phan vién Khoa hoc Vat liéu tai
Nha Trang di trong va dang dugc phat
trién nudi & céc loai thdy wvuc khéc
nhau: vung bién hé, trong cdc dam
ph4, trong ao ddm tu nhién va nhan
tao ven bién phia Nam Viét Nam.

2. Phuong phap nghién cidu

He théng bé nuébi:

Dung céc bé kinh (dung tich 60
lit) (B) va nu6c bién tu nhién cé heé
thong loc va suc khi tuan hoan, rong
duge cho vao ciac khung lu6i va treo co
dinh trong cac bé nuéi, ¢ thoi gian nudi
moi dot thi nghiém 1a 20 ngay va xac
dinh hoat tinh déng tu mdu cua lectin
(hemagglutination activity HA) so véi
hoat tinh ban dau.

Kiém sodt cdc diéu kién nuéi
tréong:

Nhiét do (bang hé thong diéu
khién nhiét do tu dong cia Nhat Ban
Rei - sea, Temp - controller TG). Anh
sang (bing hé théng dén huynh quang
va 4nh sang tu nhién, dugc do bang
mdy do cudng do anh sidng Custom lux
Meter Lx 1332 (Nhat Ban). P60 mén
(pha mau nudc bién va nuée ngot theo
do mén mong mudén bing may do dod
mudi Refactometer ATAGO S/MILL).

Muéi dinh dudng: céc
NH,CL, KNO;, KH,PO,.

Phuong phdp chiét dich lectin:

mudi

Héa chat: NaCl,
concanavalin A do phong thi nghiém
Marine Green Japan cung cap.

Mau ciru va thé do vién Pasteur
Nha Trang cung cép.

Trypsin,

Phuong phdp chiét méu:

Rong tuoi dugc rira sach bing
nudc, cat nhé thanh doan 5mm, nghién
nhuyén va chiét véi ethanol 20%, dua
toan bo dich chiét vao 6ng ly tam
50ml, 14c déu va gitt lanh & 5°C trong
12 gio hodc hon dé chiét lectin, sau dé6
ly tAam mau ¢ 2.000 vong/phit trong 10
phit, chiét 14y phin nuéc & trén cho
vao 3 6ng 1,8ml, bdo quan & nhiét do
20°C dé xac dinh ham lugng protéin
(Lowry et al., 1951), ham lugng dutng
(Dubois et al., 1956), ham lugng lectin
(phuong phap ELISA vé6i chit chudn
concanavalin A) va hoat tinh déng tu
méau v4i mau thé va ctiu [1, 2, 10].

Xt ly mdu: Mau dong vat dugce
dua vao dung dich NaCl 0,85%, l4c déu,
ly tdm 1.800 vong/phit, loai bé 16p
trén va ria lai vai lan véi dung dich
NaCl 0,85%, sau d6 xi ly hong ciu &
dang huyén phu véi dung dich trypsin
0,5% trong NaCl 0,85% & nhiét do 37 +
0,2°C trong 60 phat, ly tam va rda lai
vai 1an véi NaCl 0,85%, cudi cung pha
hong cidu 6 dang huyén phu trong NaCl
0,85%, bdo quan ¢ 2 - 4°C dé thi hoat
tinh cua lectin. Dung concanavalin A
lam chat chudn dé d4anh gid kha ning
dong tu mAu cha lectin déi véi hong
cau da xu ly trypsin.

Phuong phdp thd hoat tinh déng
tu mdu caa lectin: 25ul dung dich NaCl
0,85% dugc cho vao mbdi 16 cua dia
microtiter (96 16), 25ul dich chiét lectin
duge cho vao bing su pha lodng gip
doi lién tié€p theo hang, sau d6 25ul
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huyén phu héng cidu dua vao mbi 15,
dia dugc tron va lic nhe, dé yén &
nhiét 46 phong trong 2 gi¢ va xac dinh
hoat tinh déng tu mau. MAau lectin
khong cé hoat tinh, hong ciu tap trung
¢ day giong nhu la mot vét d6, ngugc
lai mau cé hoat tinh, hong cau dinh
két va lam thanh két tia xung quanh
modi 16 cta dia. Hoat tinh déng tu mau
dugc xac dinh bing sé lan pha lodng
nhu 2* hoac 2%...[10]. Ham lugng lectin
duoc xéc dinh bing phuong phép
ELISA.

IIL. KET QUA VA THAO LUAN
1. Anh hudng cia dinh dudéng

Rong Kappaphycus alvarezii duogc
nudi tréong trong 6 bé (B) thi nghiém
bang nudc bién da dugc loc véi cdc ché
do b6 sung dinh dudng khac nhau, cédc
diéu kién con lai thi giéng nhau.

biéu kién moi truong & cic bé:
nhiét do: 28 + 0.5°C; d6 mudi (S): 33%o;
pH: 8,1; cuong d6 anh sang (LI): 35.000
- 45.000 Lux.

Bdng 1: Anh huéng ctia dinh dudng dén hoat tinh déng tu mau cha lectin

S& bé B, B, B; B, Bs Bs
Dinh dudng khong | KHyoPO, | KNO; NH,CL KNO; + KH,PO, | NH,CL+KH,PO,
HA, 4 4 4 4 4 4
HA, 3,75 4 46,6 57,3 192 256

- HA,: hoat tinh déng tu m&u cta lectin ctia rong trudc khi lam thi nghiém.

- HAs:

hoat tinh déng tu mAu cta lectin ctia rong sau khi két thic thi nghiém.

- Gia tri HA dugc xéc dinh ti gi4 tri trung binh ctia 3 1an thu.

Hoat tinh d6ng tu médu caa lectin
thay d6i manh duéi tdc dung cia muéi
dinh dudng (tuy ting loai ciing nhu két
hop lai) duge cho vao méi trudng nudi
rong, trong d6 muéi NH,CL tdc dung
cao nhat (HA, = 57,3) tiép dén KNOs
(46,6) va KHyPO, hAu nhu khéng cé
téac dung. Hén hop mudi
(NH,CL+KH,PO,) c6 tdc dung cao nhat
(HA, = 256) tiép dén KNO; + KH,PO,

(HA, = 192). Nhu vay dang muéi
NH,CL+KH,;PO, c6 tdac dung cao nhat
doi véi su ting 1én cha hoat tinh dong
tu mdu caa lectin trong Rong Sun.
2. Anh huéng dé muéi (salinity S %o)
Diéu kién ¢ cédc bé thi nghiém:
nhiét d6: 28 + 0,5°C; pH: 8,1; dinh
duong: NH,CL + KH,PO4 cuong do
anh sang (LI): 10.000 - 15.000 lux.

Bdng 2: Anh huéng do mudi dén hoat tinh dong tu mau cia lectin

S8 bé B, B, B; B, B;
S %o 15 20 30 33 40
HA, 16 16 16 16 16
HA, 128 256 284 512 64
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Két qua nay cho thdy rang, nong
do mudi trong méi trudng nudi tréng
thay d6i c6 anh huéng manh dén su
tao thanh lectin trong qua trinh phat
trién cda rong ciing nhu hoat tinh cta
lectin. So v6i hoat tinh ban dau HA; =
16, khi nong d0 muoi gidm xudng S %o
= 15 - 20 thi hoat tinh téng khong
dang k& (HA, = 128; 256) khi néng do
mudi trong moi trudng nudi trong ting
lén S % = 30 — 33 (tuong duong véi

nong do mudi trong nudec bién) thi hoat
tinh cia lectin dat cao nhat HA, = 512,
khi néng d6 mudi cao hon nita S %0 =
40 thi hoat tinh clha lectin giam rat
nhanh HA, = 64.

3. Anh huéng nhiét do
Diéu kién nudi trong & cac bé:
dinh duéng: NH,CL + KH,PO,; pH: 8,1;

do muoi (S): 33%o; cudng do anh sang
(LI): 10.000 - 15.000 lux.

Bdng 3: Anh huéng nhiét do dé€n hoat tinh déng tu mau cia lectin

S& bé Bl B2 B3 B4
T°C 26 + 0,5°C 28 + 0,5°C 32 +0,5°C 34 +0,5°C
HA, 96 96 96 96
HA, 426,6 896 384 256

So vé6i hoat tinh ban dau (HA; =
96), khi nhiét do méi truong nudi trong
rong thay d6i thi hoat tinh cla lectin
ciing thay d6i theo. B& B; (T°C = 26 +
0,5°C) tuong duong nhiét do trong mua
dong ¢ mot sd vung bién phia Nam,
hoat tinh tang lén khong nhiéu (HA, =
426,6); khi nhiét do tang 1én nhu & bé
B, (T°C = 28 + 0,5°C) thi lectin cho
hoat tinh cao nhat (HA, = 896,6), trai
lai khi nhiét d6 tidng cao hon nita nhu
& bé B; va B, thi hoat tinh cia lectin
gidm xudng rd rét, dac biét 1a § B4 (T°C
= 34) tuong duong véi nhiét d6 mua he
(HA, = 256), diéu nay ly gidi tai sao

ham lugng va hoat tinh cta lectin
trong mua he thap.

4. Anh hudéng cda cuong do0 anh
sang (LI)

Cuong d0 anh sang git mot vai
tro quan trong trong qua trinh quang
hop va trao déi chat cha thuc vat, vi
vay n6 anh hudng diang ké dén su hinh
thanh lectin (glycoprotéin) trong su
phéat trién cia rong bién. DPiéu kién thi
nghiém & cdc bé (B) thi gidng nhau,
ngoai tri cudng dé6 anh sang.

Diéu kién nudi trong & cac bé:
dinh duéng: NH,CL + KH,PO,; pH: 8,1;
do mudi (S): 33%o; nhiét do: 28 + 0,5°C.

Bdng 4: Anh huéng cia cudng dé anh sang (LI) dén hoat tinh
doéng tu mau cida lectin

Sé bé B1 B2 B3 B4

LI (Lux) 1.500 - 3.000 10.000 - 15.000 | 25.000 - 30.000 | 35.000 - 45.000
HA, 18 28 18 18
HA, 182,6 512 256 128
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O cudng do 4nh sdng thap LI =
1.500 - 3.000 lux hoat tinh cta lectin
thap (HA; = 182,6) do kha ning quang
hop va trao d6i chit xdy ra chdm nén
su hinh thanh sin phdm trung gian
(Iectin) glucoprotein thap. Trong khi
d6, khi cudng d6 anh sang tang 1én LI
10.000 - 15.000 lux thi lectin dat
hoat tinh cao nhat (HA, 512), &
cubng d0 anh sang nay ham lugng
glycoprotéin dugc tich ldy cao nhat
trong rong. Trai lai, khi cuéng d6 anh
sang tang cao LI = 35.000 - 45.000 lux
(By) thi hoat tinh cta lectin gidm
xudéng rat nhiéu (HA, = 128). Nhu vay &
cuong do anh sang 35.000 - 45.000 lux
hodc cao hon nita (tuong tu nhu cutng
d0 4anh sdng trong mua he) thi ham
luong va hoat tinh cta lectin rat thap
va hau nhu khong ddng ké.

IV. KET LUAN

Nhitng két qua nghién cdu thu
dugc da chi ra riang, cic yéu t6 moi
trudng nudi tréong rong Kappaphycus
alvarezii (nhiét do; d0 muoi; pH; dinh
dudng va cuong do anh sdng) gitt mot
vai trdo quan trong trong su quyét dinh
ham lugng va hoat tinh cta lectin.

Pé nhan dugc mot dich chiét
lectin ti rong Kappaphycus alvarezii c6
ham lugng va hoat tinh cao, cdc diéu
kién nuodi trong qua khdo sat thu dugc
nhu: dinh dudng: NH,CL + KH,;PO,
hoac dang KNO; + KH,PO, ; pH: 8,1-
8,3; d0 muoi (S): 33 - 34%c; nhiét do:
28 + 0,5°C va cuong do 4anh séng:
10.000 - 15.000 Lux. Do 46, viéc nudi
trong Rong Sun phdi dugc qui hoach
tai nhitng vung c6 nhitng y&u t& moi
trudng tuong Gng véi nhitng két qua

thu duge ¢ trén va két qua nay ching
toi dd va dang ap dung dé nudi trong
rong Kappaphycus alvarezii trong mot
s6 ao, dAm & cdc tinh phia Nam.

LOT CAM ON

Ching téi xin chin thanh cidm on
su gitp d6 va hd trg trong qua trinh

nghién ctu cia phong thi nghiém
Marine Greens Laboratory, Ehime
Nhat Béan.
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