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Tom tit:

Trong nghién ctru nay, cdy rong Bip st (Kappaphycus striatus) 8 tuin tudi c6 ngu(‘)n gbc nudi cdy in vitro dwge nudi trong &
diéu kién ban tw nhién va tw nhién nham danh gla kha nang sinh trudng, phat trién va ham lwgng carrageenan ciia ciy rong.
O diéu ki¢n ban ty nhién, ciy rong cé ngudn goc nudi cdy in vitro (8 nhanh/ciy, chiéu cao dat 3,01 cm va khi lwgng tu’m
dat 1,23 g) nudi trong duéi diéu kién anh sang tw nhién giam 1/2 cwong d§ anh sang bang lw6i xanh den (250 pmol. m2s")
cho ty 18 song s6t, khoi lwgng twoi, te do ting trudng (TDTT) cao hon khi nudi trong trong cac ngudn chiéu sang khac
(dén huynh quang va anh sang tw nhién) sau 8 tuin nudi trong Tlep theo, rong duoc nuoi trong trong diéu klen tw nhién
tai vmh Van Phong (Khanh Hoa) theo phuong phap gian phao n01 Két qua cho thay, sau 10 tuan nuoi trong, cay rong
6 ngudn goc tir nudi cdy in vitro ¢6 khoi lrong twoi va kho cao gip 5,25 lan, TDTT tich liiy gip 4, 42 lin, ham lwong
carrageenan dat 28,83%, vuot tri hon so voi cay rong tw nhién. Nghién ciru nay da chirng minh dwgc ring, kha ning sinh
trudng va ham lugng carrageenan cia rong Bap sii ¢6 thé cai thién thong qua nuodi cay in vitro.

Tir khéa: ban tw nhién, carrageenan, Kappaphycus striatus, tw nhién.
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Abstract:

In this study, in vitro 8-week-old micropropagules of K. striatus were grown in semi-natural and natural conditions
to evaluate the growth, development, and carrageenan content of the Seaweed. At the semi-natural conditions, in
vitro 8-week-old micropropagules of K. striatus (8 branches plant, 3.01 cm in height, and 1.23 g in fresh weight) under
natural light reduced to 1/2 light intensity by using a blue-black net (250 pmol m? s'), showed higher survival rate,
fresh weight, and growth rate than under other lighting conditions (fluorescent lamp and natural light) after 8 weeks
of culture. Then, seaweed was grown in the field in Van Phong bay (Khanh Hoa province) by the floating method.
The results showed that the growth (5.25-fold of fresh and dry weight; 4.42-fold of growth rate) and carrageenan
content (28.83%) of in vitro seaweed were higher than those of the natural seaweed after 10 weeks of culture. This
study demonstrated that the growth and carrageenan content of K. striatus was improved by the in vitro culture
method.
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1. Dat van de

Rong Bap st thugc nganh rong do (Rhodophyta), phan
bd chu yéu & ving bién nhiét déi, trong cac thuy vuc bién
hé ven bo noi ¢6 su trao ddi nude, do min cao 6n dinh, nuée
trong va cudong do anh sang cao.. . [1]. Rong Bép st ndi bat
voi ham luong cao chét xo, sét, axit béo omega-3 [2] va cac
hop chit chéng Xy hoa [3]. Dac biét, né con 1a nguodn cung
cép nhiéu hop chét ¢6 hoat tinh sinh hoc quy gia, c6 tiém
ning (mg dung trong cic nganh dugc pham va sinh hoc [4].
Ngoai ra, rong Bép st ¢6 chira lugng 16n carrageenan - 1a
mdt loai colloid nhom phycocolloid duoc chiét xut tir rong
d6 thudc chi Kappaphycus. Carrageenan c6 cau tric phan
tir dang polysaccharide va dic tinh ndi bat 1a kha ning lién
két manh véi cac phén tir protein tir ngudn gbe dong vat va
thuc vat [5]. V6i nhiing dac tinh ndi bat, carrageenan da tr¢
thanh nguyén liéu quan trong dugc khai thac trong nhiéu
nganh khac nhau, bao gdm thyc pham, duoc phim va cong
nghé phu bé mit [6].

Vao nam 2005, Viét Nam da thuc hién thanh cong viéc
du nhap va nuéi trong rong Bap st ¢6 xuét xtr tir Philippines.
Trong giai doan dau sau khi duoc dua vao méi trudng méi,
loai rong nay cho thay TDTT cao va c6 thé canh tac quanh
nam tai cac khu vuc ven bién noi d6 min duy tri & mc cao
va 6n dinh. Rong Bép su 1a loai c6 kha nang chiu man hep,
v6i khoang do man thich hgp cho sy sinh trudng va phat
trién dao dong trong khoang 27-33%o. Néu do man giam
xudng dudi 20%o trong thoi gian kéo dai, sy ting trudng ciia
rong s& bi dinh tré va rong c6 thé chét sau khoang mot tuan;
nguoc lai, khi d§ méan vuot qua ngudng 35 dén 40%o, su phat
trién ctia rong ciing bi suy giam rd rét [7]. Khoang nhiét do
nude toi wu nhét cho su sinh trudong va phat trién cta rong
bép st nam trong khoang tir 25 dén 30°C; khi nhiét d6 nudc
vuot qua 31°C, TDTT giam dang ké, trong khi & nhiét do
dudi 15°C, rong c6 thé bi chét [8]. Nhu ciu vé mudi khoang,
dic biét 1a nito va phospho, ctia rong bip su ting cao dudi
diéu kién nhiét d6 cao va cuong do anh sang manh. Tuy
nhién, trong moi trudng nudc bién ty nhién véi kha ning
trao d6i nudc thudng xuyén, lugng khoang sin c6 thudng da
dap tng di cho qua trinh sinh trudng va phat trién ciia rong
[7]. V& nhu cau anh sang, cuong do anh sang thich horp cho
rong Bap st dao dong tir 585 dén 975 umol.m2.s", cuong
d6 qué cao hodc qué thap déu anh huong dén suc song cua
rong [9]. Ngoai ra, rong Bap su phat trién thudn loi nhat tai
cac khu vuce ¢ diéu kién trao d6i nuée lién tuc.

Maic du da dugc du nhap va nudi tréng thanh cong, cho
dén nay, k¥ thuat nhan giéng duy nhét dugc ap dung d6i
v6i rong Bép st van 1a phuong phap sinh san sinh dudng.
Viéc duy tri hinh thirc nhan giéng vO0 tinh trong thoi gian
dai, thiéu qua trinh chon loc, dd dan dén tinh trang suy thoai
gidng va glam stre sdng cua rong. Ngoai ra, do chiu tac dong
clia cac yéu t6 moi truong, loai rong nay da ghi nhan sy bién
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d6i khong chi vé TDTT ma con vé ham luong ciing nhu chét
luong carrageenan. Dic biét, trong bbi canh bién d6i khi
hau dién bién phtc tap nhitng nim gan day, nguy co bing
phat dich bénh ngay cang gia ting, anh hudng tiéu cuc dén
nang suét va chat lugng rong nuéi trong [5, 10].

Trong sb cac ky thuat dugce 4p dung trong nghién ctru
nhan gidng rong bién, k¥ thuat nudi cdy in vitro dugc danh
gia 1a phuong phap it chiu anh huong cua diéu kién thoi tlet
tao ra soO luo‘ng 16n cay gidng, dong thoi tao ra ngudn g10ng
khoe, it nhiém bénh, c6 kha nang khang bénh cao, ning suét
vuot trdi, thich nghi tot v6i diéu kién ngheo dinh dudng [11,
12]. Hién nay, c6 nhleu phuong phap nhan glong in vitro d01
v6i rong bién, bao gdm: tai sinh ch01 truc tiép, nuoi ciy té
bao don, phat sinh phoi vo tinh truc tiép va phat sinh phoi vo
tinh gian tiép thong qua mé seo [11, 13, 14]. Giai doan cudi
cling cta quy trinh nhan giéng in vitro 1a chuyén cay con ra
moéi trudng tu nhién (ex vitro). Ty 18 séng sot cua cdy con
sau khi chuyén ra diéu kién ex vitro phy thudc vao nhiéu yéu
to trong d6 co tinh trang sinh ly, kich thudc cay con va cac
yeu t6 moi trudng, dédc biét 1a ngudn anh sang [15]. Trong
sO cac yéu td anh huong dén giai doan thich nghi cua cay
rong, kich thudc cdy con va ngudn anh sang 14 hai yéu té
then chét anh huong dén kha ning sdng sot khi chuyén sang
diéu kién méi truong ty nhién. Viée xac dinh kich thudce cay
con ly tudng trude khi dua ra moi truong nudi trong 1a yéu
t6 quan trong gitp nang cao ty ¢ song va nang cao hi¢u qua
san xuét. Thém vao do, thiét 1ap h¢ thong chiéu sang thich
hop cho tung g1a1 doan phit trién cua cdy con nudi cay in
vitro sé& tao diéu kién dé cay dan 1am quen v&i anh sang tu
nhién, hd trg qua trinh thich nghi truéc khi chuyén ra méi
truong bén ngoai, tir d6 hd tro kha ning quang hop va phat
trién. Do dugc nudi trong diéu kién v trung voi anh sang
va nhiét d¢ thap, cdy rong in vitro can phai trai qua mot qua
trinh diéu chinh dé thich Gmg dan v6i nhimng diéu kién moi
truong khac nghiét hon. Qué trinh nay thuong dién ra trong
céc bé kinh, noi cac yéu t& nhu nhiét d6 va cuong do anh
sang duoc diéu chinh dan dan dé gan véi diéu kién tu nhién.
Nghién ctru nay dugc thyc hién voi muc tiéu danh gia sy
phat trién va chét luong cia cdy con nudi ciy mé trong moi
truong ban ty nhién va tu nhién, dong thoi so sanh vai cay
phat trién ty nhién ngoai mdi truong.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Cay con 8 tudn tudi co ngudn gbc nudi ciy in vitro
(kich thuéc khoang 2,5 cm, khdi lugng khoang 1 g va c6
8 nhanh) cua dong rong nau Sacol thudc loai rong Bip su,
dang dugc nuoi tr6ng tai Phong Thi nghi€ém vat li¢u hltu co
tir tai nguyén bién (Vién Nghién ctru va Ung dung Cong
nghé Nha Trang). Ngudn gbc rong in vitro 1a rong Bip st
bd me da sinh truong tai vinh Van Phong, Khanh Hoa tu
nam 2005.



2.2. Phwong phap nghién ciru

Tdc déng cia logi cdy con nudi cdy in vitro doi voi su
phat trién ciia rong Bdp sii trong giai doan nudi trong bdn
tir nhién: Cay rong Bép st 8 tuan tudi c6 ngudn gdc tir nudi
céy in vitro cua 6 loai khac nhau (kich thudc, s6 nhanh va
khéi lugng twoi) dugc chuyén ra nudi trong ex vitro nham
danh gia sy phat trién ciia rong & giai doan nudi trong ban
tu nhién (bang 1). Rong duoc ¢ dinh vao manh vun san ho
hodc da (kich thudc 5x10 cm), dat trong bé kinh co thé tich
100 1 (kich thudc 25%35x50 ¢cm), suc khi lién tuc bing may
dé ham lugng oxy hoa tan dat 7,8-11,5 mg.l"!, nhiét d¢ 25-
27°C va dugc dit dudi ngudn anh sang ty nhién giam 1/2
cuong d6 anh sang bang ludi xanh den. Theo ddi su phat
trién ctia rong, mau nudc hang ngay Moi truong nudi trong
rong 1a PES [9] dugc chuin bj bang nudc bién c¢6 do min
30-35%o di dugc loc qua ludi co kich thudce 16 22 um.

Bang 1. Phan loai cay rong in vitro dwa trén cac chi tiéu sinh
trwdng dé stv dung lam ngudén mau cho thi nghiém.

Loaicdy S0 nhanh (nhénh/cy)  Chiéu cao (cm) Khéi lwgng twoi (g)
1 3,00+0,00 0,52+0,06 0,36=0,08
2 4,00+0,00 1,00:0,09 0,53+0,06
3 5,00+0,00 1,49+0,10 0,63+0,12
4 6,00+0,00 2,06+0,16 0,86+0,05
5 7,00+0,00 2,52+0,10 0,96+0,05
6 8,00+0,00 3,01+0,12 1,23+0,06

Tac d‘ong cua nguon anh sang doi vm sw sinh truong cua
rong Bap st c6 nguon goc tir nudi cay in vitro ¢ giai doan
nudi trong ban tw nhién: Cay con 8 tuan tudi c6 ngudn goc
tr nuodi céy in vitro dugc ¢ dinh vao manh vun san ho hodc
da (kich thudc 5x10 cm), dit trong bé kinh ¢ thé tich 100
1 (kich thudc 25%35x50 cm), suc khi lién tuc bang may dé
ham lugng oxy hoa tan luon luon duy tri 7,8-11,5 mg. 1‘
nhiét d6 25-27°C. Anh sang cung cap cho rong tir cac ngudn
anh sang khac nhau (bang 2) nham khao sat tic dong cia
ngudn anh sang déi v6i sy sinh trudng cdy con cd ngudn
gdc tir nudi cay in vitro & giai doan nudi trong ban tu nhién.
Chu ky chiéu sang 12 gid/ngay dbi v6i cac nghiém thic st
dung h¢ théng chiéu sang. Theo doi sy phat trién cua rong
va mau nudc hang ngay. Moi trudng nudi trong 1a dung dich
PES dugc pha bang nudc bién c6 d6 man 30-35%0 da duoc
loc qua luéi co kich thude 16 22 pm.

Trong thi nghiém anh hudng cua loai ciy con va ngudn
anh sang, thay toan b nudc va bd sung méi truong dinh
dudng 1 lan/tudn. Thi nghiém duogc ldp lai 3 lan voi mdi
nghiém thirc 3 bé kinh, mdi bé kinh chira 10 cay.
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Bang 2. Cac dic tinh cia ngudn anh sang.

N,guon anh Pic diém ?uo’ng do anh
sang : sang (pmol.m™.s)
1 Anh sang trang dén huynh quang 55
2 Anh sang tring dén huynh quang 75

Anh sang tu nhién c6 giam 1/2 cudng do
3 anh sang bang mai che (mai ton trong va 250

luéi mau xanh den)
4 Anh sang ty nhién 500

Giai doan nuoi tréng ngoai ty nhién tai vinh Van Phong:
Sau giai doan nudi trdng ban thich nghi, cac cay rong con dat
chat lugng tSt nhat tir cac nghiém thire ti wu duge chuyen
ra moi truong tai vinh Van Phong, tinh Khanh Hoa dé danh
gia tinh trang sinh trudng va sy phat trién ciia cdy gidng.
Cac bui rong c6 ngudn goc tir nudi cdy in vitro va cac bui
d6i chimg (c6 ngudn goc tur ty nhién) duge tach thanh cac
cum c6 khdi lugng khoang 50 g/bui, sau d6 budc ¢6 dinh
vao day thung xanh vdi khoang cach gitra cac bui 1a 40 cm
va day rong dugc dat trén gian ¢ do sau cach mat nude 50
cm [5]. Vi tri vinh Véan Phong nam ¢ toa d6 109°10” Dong
va 12°29’ Bic, c¢6 ddc diém nén day cha yéu 1a ran san ho
chét va da s6i 1on; cac yéu 6 moi truong nhu: nhiét 46 nudc
dao dong 26-28°C, pH 8,04-8,20 va cuong do anh sang 257-
325 pmol.m2s. Trong qua trinh nudi trong, ¢t sau mdi 2
tuan nudi, rong dugc danh gia cac chi tidu sinh truong, bao
g6m khdi lugng tuoi (g), khdi lwong kho (g) va TDTT.

Pdnh gid ham heong va chdt lwong carrageenan: Thu
thap rong c6 ngudn gdc tir nudi cdy in vitro va ngoai tu
nhién dugc nudi ngoai tu nhién ¢ vinh Van Phong tai thoi
diém co ty 16 tich lity chéat kho cao nhit. Rong thu vé duoc
rira sach dudi voi nude nhiéu 1an nham loai bo cat, da, tao
tap va sinh vat bam. Sau do, rong dugc lam kho béng cach
phoi ¢ diéu kién phong dén khi khdi luong khong doi. Cac
mau rong kho nay dugc st dung dé phan tich ham luong va
danh gia chat luong carrageenan.

Quy trinh xdc dinh ham lwong carrageenan dwoc thuc
hién nhw sau: Can 20 g mau rong kho, sau dé cho vao 400
ml dung dich KOH 6% va dun ¢ 80°C trong vong 2 gio.
Tiép dén, mau rong dwoc ndu tiép vai 400 ml nude cat &
nhiét d 90°C trong thoi gian 2 gio. Dich chiét thu dugc sau
do duoc loc qua vai dé loai bo b3, ph?ln dich loc dugce gel
hoa bang cach bé sung dung dich KC10,2%, sau do trai qua
qua trinh dong lanh va rd dong tbi thiéu hai 1an nham ting
hiéu qua gel héa. Cudi ciing, carrageenan dugc say ¢ nhiét
d6 60°C cho dén khi khéi lwong 6n dinh [16].

Ham luong carrageenan duoc xac dinh bang cong thirc sau:
HL_ =M_/M, x 100

trong do: HL_ (%): Ham luong carrageenan; M (g): Khbi
lugng carrageenan thu duoc; M (g): Khbi lugng kho cuia rong.

Do sirc dong: Can 1,5 g carrageenan, thém vao 100 ml
nudc cat va gia nhiét ¢ 70°C trong 30 phut. Sau khi thu dugc
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dung dich dong nhat d6 dung dich vao dia petri dén day
Dia petri chira mau carrageenan sau d6 duoc dit 1én thiét bi
do strc dong Rheo Meter (Model CR-500DX, Sun Scientific
Co., Ltd., Nhat Ban) va tién hanh do tai 3 vi tri khac nhau
trén bé mit dia [17].

Po dj nhét: Tuong ty, can 1,5 g carrageenan, bd sung
100 ml nude cit va gia nhiét & 70°C trong 30 phut dé thu
dugc dung dich dong nhat. Dung dich sau d6 dugc chuyén
vao cbe co dung tich 100 ml va dit duéi may do do nhot
DV-E Viscometer (My) dé tién hanh do; két qua duoc ghi
nhan theo thong sé hién thi trén thiét bi [17].

Cdc chi tiéu theo déi: Xac dinh khdi lugng tuoi cua
rong: Khéi lwong tuoi ciia rong Bép st duge xac dinh bang
can dong ho 6 gidi han tdi da 500 g va d chia nho nhat 5 g
Trude khi tién hanh cén, rong duoc thim khé bang gidy dé
loai bo luong nudc tu do trén bé mat; xac dinh khéi luong
kho: Sau khi xac dinh khéi lugng tuoi, mau rong dugc siy
kho trong tii sdy & nhiét do tir 60 dén 70°C cho dén khi dat
khdi luong khong ddi. Sau d6, mau duoc can dé xac dinh
khdi lwong kho.

TDTT ciia rong Bip st duoc tinh theo cong thirc ciia
C.E.P. Penniman va cs (1986) [18] nhu sau:

R=[(W/W)"-1]x 100

trong d6: GR: TDTT cua rong Bap st (%/ngay); t: Thoi gian
giita hai lan can (ngay); W Khdi lugng tuoi ban dau cta
rong Bip st (g); W Khoi 1uong tuoi rong Bap st sau thoi

gian t ngay (g).

Ngoai ra, ty 1¢ tich lily chat kho (%) dugc xac dinh 14 ty
s0 gifta khoi lugng kho va khoi lugng tuoi cua rong.

2.3. Xir Iy 56 ligu

Thi nghiém dugc thiét ké theo kiéu hoan toan ngiu nhién,
gdm ba lan 1ap, mdi nghiém thirc gdm 30 miu. Dit lidu thu
thap duogc xir Iy bang Microsoft Excel 2010, sau d6 tién hanh
phén tich phuong sai mét yéu to (ANOVA) va kiém dinh sy
khéc biét gitra cac trung binh bang phép thir Duncan & mirc y
nghia p<0,05 [19] st dung phin mém SPSS 16.0.

£ 2 Py Py ~
3. Ket qua va ban luan

3.1. Sw sinh trwong cua rong Bap su in vitro ¢ giai
doan nudéi trong ban ty nhién

Két qua sau 8 tudn nudi trong & diéu kién ban ty nhién,
su sinh trudng va phat trién cia loai cdy rong sé 6 (8 nhanh;
kich thudc va khéi lwong 1an lugt 13 3,01 cm va 1,23 g) t6t
nhét so véi cac loai cdy duoc thi nghiém con lai. S6 nhanh/
cy, kich thudc va khéi luong cua cac cdy rong thude sau
10a1 ¢6 ngudn gdc nudi cay in vitro da anh huo‘ng dén ty 1¢
sdng clia cdy con sau 8 tuan nudi trong ¢ diéu kién ban tu
nhién. Tur cac chi tiéu theo do6i va dugc trinh bay ¢ cac hinh
1-3, ¢ thé thay loai cay khi dua ra ngoai nudi thich nghi c6
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vai trd quyét dinh ddi véi qua trinh sinh trudng. Nhin chung,
kha nang sinh truong tang dan khi kich thudc, s nhanh va
khéi lugng cua cdy giong tang. Cay con ¢6 kich thudce lon
thuong co ty 1& séng sot cao hon va TDTT tét hon so voi
cay con c6 kich thudc nho. Cay con rong nau Sacol loai 6
dat ty 1€ séng cao nhit: 86,67+5,77%. Tiép theo 1a cay con
loai 4 va 5 c6 ty 18 sdng dat 66,67+5,77 dén 70,00+10%. Ty
1¢ séng thip nhat 1a cay loai 1 dat 33,33+5,77% (hinh 1).
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Hinh 1. Tac déng cua loai cay con rong nau Sacol in vitro dén ty 1é séng
& giai doan nudi tréng ban tw nhién sau 8 tudn nudi trong. Cac chi cai
khac nhau (a, b, c, d) trén cac cot thé hién sy khac biét thc“')ng ké v&i phép thte
Duncan (v&i p<0,05). Cay loai 1: s6 nhanh 3,00+0,00 nhanh/cay; chiéu cao
0,52+0,06 cm; khdi lwong twoi 0,36+0,08 g; cay loai 2: s6 nhanh 4,00+0,00
nhanh/cay; chiéu cao 1,00+0,09 cm; khéi lwong twoi 0,53+0,06 g; cay loai
3: sb nhanh 5,00+0,00 nhanh/cay; chiéu cao 1,49+0,10 cm; khdi lvgng tuoi
0,63+0,12; cay loai 4: s6 nhanh 6,00+0,00 nhanh/cay; chidu cao 2,06+0,16
cm; khéi lwong twoi 0,86+0,05; cay loai 5: s6 nhanh 7,00+0,00 nhanh/cay;
chiéu cao 2,52+0,10 cm; khéi lwong twoi 0,96+0,05; cay loai 6: s& nhanh
8,00+0,00 nhanh/cay; chiéu cao 3,01+0,12 cm; khoi lwong twoi 1,2310,06.

Khéi lugng tuoi cta cac loai cdy in vitro khac nhau nudi
& diéu kién ban tu nhién khac nhau sau 8 tudn nudi. Cac
loai cay con déu co6 khdi lugng twoi thap & nhiing tuan dau
nudi trong. Pén tudn nudi thir 6, khdi luong cdy con ting
1én 3 rét. Két thuc 8 tuan thi nghiém, cdy con loai 6 co khdi
luong tuoi cao nhat (73,27+1,27 g), tiép theo 1a ciy con loai
5 (66,33+1,02 g). Khdi luong tuoi thip nhat 13 cay con loai
1 va 2, tuong tng dat 1,87+0,60 g va 3,00+=1,00 g (hinh 2).
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Hinh 2. Tac dong cla loai cay con rong nau Sacol in vitro déi v&i
khéi lwgng twoi & giai doan nudi tréng ban tw nhién sau 8 tuan
nuéi trong.



Tuong tu nhu ty 1& séng va khdi luong twoi cia rong,
loai cdy gidng ban ddu anh huong dén TDTT sau 8 tuan nudi
ciy. TDTT cua céc loai cdy con bién dong & cac tudn nudi,
xu huéng chung 14 giai doan dau TDTT thap, sau do ting
1én vao tudn nudi thir 4 va 6 va giam dan ¢ tuan nudi thir 8.
Xét ca qua trinh nudi, TDTT tich lity thip nhat 1a cay con
loai 1 va 2 (2,97+0,23%/ngay va 3,07+0,66%/ngay, tuong
mg), rong phan nhénh it, cdy cdi coc va cham phat trién
(hinh 3, hinh 4A va 4B). Tiép theo, cdy con loai 3 c6 TDTT
tich lily dat 5,08%/ngay voi dic diém cay phan nhanh it
(hinh 3 va hinh 4C). Cay loai 4, 5, 6 ¢c6 TPTT cao nhét dat
(7,57+0,45 dén 7,86+0,51%/ngay), cao hon dang ké so voi
TDTT cua cac loai cdy con lai, cdy rong sinh truong tbt, ra
nhiéu nhanh tha cép, dau nhanh vét nhon, than rong map va
rong cudn lai thanh mgt cum I6n (hinh 3 va hinh 4D-4F).
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Hinh 3. Tac déng cua chét lwong cay con rong nau Sacol in vitro
dén téc dob tang trwdng & giai doan nuéi tréng ban tw nhién sau 8
tuan nuéi tréng.

(A) (B)

Hinh 4. Hinh thai ctia cay con dong rong nau Sacol, cé ngudn géc
tlr nudi cay in vitro, dwoc quan sat tir cac cay khac nhau sau 8
tuan nudi trong & giai doan thich nghi. Cac cay dwoc danh sb tir 1
dén 6, twong (ng véi cac hinh A, B, C, D, E, F.

Két qua cho thy ring, cac cay con ban dau co kich thudc
tir 2 cm tré 1én cho kha nang séng sot rat cao, trong khi ciy
con dudi 2 cm sinh trudong kém va co ty 1¢ chét cao. Didu
nay c6 thé 1a do céc cay co kich thudc 16n c¢6 dic diém cay
khoe, cac nhanh rong gia. Khi chuyén ra nudi trong ¢ diéu
kién ban tu nhién ching dé dang thich nghi hon. Mic du,
diéu kién ban ty nhién khac biét rat nhiéu so véi diéu kién in
vitro, nhung do ¢6 kich thude 16n, khoe nén ciy van chong
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chiu dugc voi nhitng thay dbi dot ngdt vé cac diéu kién
moi truong xung quanh nhu mdi trudong ngheo dinh dudng,
nhiéu ngudn bénh va cuong d6 anh sang cao. Diéu nay lam
cho ciy yéu dan néu khong cung cap du dinh dudng cho
cdy. Tuy nhién, diéu quan trong 1a cdy c6 kha ning chdng
chiu t6t moi dap ung duoc diéu kién khéc nghiét ban tu
nhién, cac cdy cé kich thude 16n thi kha ning chdng chiu
t6t nén ciy nhanh chong phuc hoéi va nhanh phat trién. Hon
nita, diéu kién bén ngoai thoang, cay lai co s6 nhanh nhiéu
va dién tich tiép xtic 16n, kha ning quang hop tét nén cay
sinh truéng nhanh va gia tang kich thudc nhiéu.

Giai doan dau khi dugc chuyén ra diéu kién ex vitro, cay
con can thich nghi véi méi trudng nén chung sinh trudng
cham ma chu yéu 1a dé phuc hdi nhimg mét mat do viéc
chuyén tir méi truong 1y tudng ra moi trudng tu nhién kém
ly tudng hon.

Giai doan sau, khi da thich nghi v6i moéi truong mai, ché
d6 cham séc hop 1y, cdy con sinh truong rit manh, ciy cang
16n thi kha nang sinh truong cang ting, tbc d6 quang hop
clia cdy ngdy cang cao (téc do quang hop ty 1& thuan voi
dién tich tan rong va s lugng nhanh cia cay). Con cac cay
c6 kich thuge qua bé thuong c6 kha nang chdng chiu kém,
rat nhay cam voi cac thay d6i moi truong xung quanh nén
dé bi séc dan dén ciy kém phat trién va ty 18 cdy chét cao.
Két qua nghién ctru nay phu hop véi két qua cia C.R.K.
Reddy va cs (2003) [11] trén ddi tuong cay rong Sun - lodi
rong c6 kich thudc 3-5 cm va c6 kha ning thich nghi tot véi
diéu kién tu nhién.

Qua viéc theo ddi sy sinh truong va phat trién ctia cay
con & diéu kién ban ty nhién cho thay, dé tang ty 1¢ song
sot cua cdy con khi chuyén ra nuéi tréng & didu kién ban tu
nhién can cha y den kich thudc cay, cac cay co kich thudc
cang 1on thi ty 1¢ song sot cang cao, kha nang sinh trudng
cang tbt. Viéc chuyen cac cdy con ¢o kich thuge khoang 2
cm tr¢ lénra didu kién ex vitro cho két qua tét. Nhu vay, cac
cay glong t6t dat chat luong cao thi tiéu chi dau tién phai
quan tdm do6 1a co6 kich thudce tir 2 cm trd 1én, ¢6 7-8 nhanh,
nhanh c6 mau sic ty nhién, khéng c6 nhitng biéu hién bat
thuong vé hinh thai va sinh 1y.

Sau khi tim dugc loai cdy con co chat luong tdt, tién hanh
nudi dudi cac ngudn sang khac nhau. Két qua sau 8 tuin
nudi thich nghi trong diéu kién ban tu nhién cho thiy rang,
cdy rong dugc nudi dudi ngudn anh sang ty nhién giam 1/2
cuong do 4nh sang bang ton trong va ludi xanh den (ngudn
anh sang 3) 1a t6t nhat so v6i cac nghiém thic con lai.

Nguon anh sang anh huong dén ty 1& song cua céy con
¢6 ngudn gdc tir nudi cay in vitro. Ty 1€ song cao nhat cua
cdy con dong rong néu Sacol ¢6 ngudn goc tur nudi cy in
vitro 1a 86,67+5,77% khi nuoi dudi nguon anh sang tu nhién
6 giam 1/2 cuong d anh sang bé“lng ton trong va ludi xanh
den (ngudn anh sang 3). O ngudn anh sang trang tu dén
huynh quang (nguodn 4nh sang 1 va 2) va ngudn sang tu
nhién (ngudn anh sang 4) thi ty 1¢ séng dat 36,67+5,77 dén
46,6745,77% (hinh 5).
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Hinh 5. Tac déng ctia nguén anh sang dén ty 1é séng clia cay con

dong rong nau Sacol cé ngudn géc tir nudi cdy in vitro & giai doan

nuéi tréng ban tw nhién sau 8 tuan nudi trong. Cac chir cai khac

nhau (a, b) trén cac cot thé hién sw khac biét théng ké véi phép thir

Duncan (v&i p<0,05).

Tuwong ty ty 1& song, khoi lugng tuoi ciia cdy con sau 8
tudn nudi & cac nguodn anh sang khac nhau thi khac nhau.
Khdi lugng tuoi clia cay con cao nhat (64,70 g) & nghiém
thirc ngudn anh sang ty nhién c6 giam 1/2 cuong do dnh
sang bang ton trong va ludi xanh den (ngudn anh sang 3).
Khoi lugng twoi ciia rong thip nhat ¢ nghiém thirc nudi dudi
ngudn anh sang trang dén huynh quang (ngudn anh sang 1
va 2) va ngudn sang tu nhién (nguon anh sang 4) (hinh 6).
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Hinh 6. Anh hwéng ctia ngudn anh sang dén khéi lwong twoi cla
cay con dong rong nau Sacol c6 ngudn goc tir nudi cay in vitro &
giai doan nuéi tréng ban tw nhién sau 8 tuan nuéi tréng.

Két qua sau 8 tuan nudi 6 didu kién ban ty nhién, TDTT
cua cay con co nguon gbc tir nudi cay in vitro bién doi phu
thudc vao ngudn anh sang (hinh 7). Rong dwoc nudi dudi
ngudn anh sang 3 ¢6 TDTT cao nhat & tat ca cac thoi diém.
Xét ca qua trinh thi nghiém, ¢ ngudn anh sang tring dén
huynh quang (nguén anh sang 1 va 2), TDTT tich liy cua
rong thap nhit (2,07+0,31 dén 2,50+0 ,25%/ngay); rong
phat trién cham va phan nhanh it. Sau 8 tuan thi nghlem
rong bi mat mau rai rac tai cac vi tri phan nhanh va dau
nhanh. Sau d6, rong bi nhiin va dut giy - diu hiéu cia thiéu
anh sang dé quang hop trong thoi gian dai. Cay c6 TDTT
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tich Idly cao nhét (6,81+0,22%/ngdy) & ngudn énh sang 3,
rong phén chia rat nhiéu nhanh thu cap, dau nhanh vot nhon
va ¢6 mau nau nhat, than rong c6 nhiéu ddm mau sita; day
1a dic diém dién hinh coa giai doan sinh trudng manh. Khi
nudi & ngudn sang ty nhién (nguon sang 4) TDTT tich liy
clia rong 1a 3,41+0,27%/ngay, rong phan nhanh it va cay
cham phat trién.
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Hinh 7. Anh hwéng cia ngudn anh sang dén téc do ting trwdong
cua cay con dong rong nau Sacol c6 nguon goc tir nudi cay in
vitro & giai doan nudi trong ban tw nhién sau 8 tuan nudi trong.

Anh séng dong vai tro6 quan trong trong qua trinh sinh
truong va phat trién ctia thuc vat néi chung cling nhu rong
bién noi riéng, thong qua cac co ché nhu quang chu ky,
quang hop va quang hinh thai. Thong thuong, cay nudi cay
trong moi truong in vitro ¢ nhu cau anh sang thap hon so
véi cay duoc trong ngoai diéu kién tu nhién (ex vitro). Bén

canh vai tro 1a ngudn nang lugng cho qua trinh quang hop,
anh sang con tham gia diéu tiét nhiéu hoat dong sinh 1y va
phat trién cua thyuc vat. Trong diéu kién phong thi nghiém,
rong Bap st phat trién tot nhat & cuong do anh sang 125-
145 umol.m2.s”' duéi anh sang trang dén huynh quang [20].
Trong diéu kién tu nhién, cuong d6 anh sang thich hop nhat
585-975 pmol. m2s!, anh sang qua cao hay qua thap déu
anh hudng dén sinh truong va phat trién cua rong [21]. Nhu
vdy, trong giai doan nudi tréng ban ty nhién, can cung cip
cudng do anh sang 250 pmol.m?.s™! bang cach sir dung ton
trong va lu6i xanh den giam 1/2 cudng d6 anh sang tu nhién
(ngudn anh sang 4) dé rong phat trién tét va st dung ngudn
anh sang nay dé nghién ctru thi nghiém tiép theo.

3.2. Sw sinh truéng ciia rong Bip si in vitro ¢ giai
doan nudi trong ngoai tw nhién

Trong giai doan nu01 trong ngoa1 tu nhién, sau 12 tuan
cay rong co nguon gbc tir nudi cly in vitro va d01 chung
(rong ¢6 ngudn goc ngoai ty nhién) duge nudi tréng ¢ vinh
Van Phong, tinh Khanh Hoa. Ket qua ghi nhén, cac chi tiéu
sinh trudng clia cdy rong co nguon gde tir nudi cay in vitro
luén ludn cao hon so véi ddi ching 13 rong c6 ngudn gdc
tur tu nhién.
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Hinh 8. Khéi lwgng twoi rong c6 ngudn géc nudi cay in vitro va
rong tw nhién nuéi trong ngoai tw nhién sau 12 tuan.
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Hinh 9. Khéi lwgng khé rong cé ngudn géc nudi cay in vitro va
rong tw nhién nuéi tréng ngoai tw nhién sau 12 tuan.

Khdi luong tuoi va kho cua cdy rong sau 12 tu?ln nu6i
trong ngoai tu nhién khac nhau va anh huong boi ngudn goc
gidng. Cay rong c6 ngudn gdc tir nudi cay in vitro c6 khdi
lugng tuot va kho (32,6342,14 va 3,00+0,17 g, tuong (ng)
thép hon so véi rong c6 ngudn gdc tir tu nhién (36,97+1,86
va 3,53+0,21 g, tuong ung, p<0,05) vao tudn nudi tht 2.
Nhiing tuz‘in tiép theo, khdi lugng twoi va kho ciia rong 6
ngudn gdc nudi cay in vitro tang nhanh va luén lu6n cao hon
$0 vOi rong cd nguon goc tir tu nhién. Két thic thi nghiém,
khoi luong tuoi va kho cua rong cd ngudn gdc nudi cdy
in vitro 1an lugt 1a 420,57+30,01 va 51,53+3,05 g, cao hon
5,25 lan so véi khdi lugng tuoi va kho cua rong co ngudn
goc to tu nhién (80,17+0,81 va 8,50+0,17 g, twong ung)
(hinh 8 va 9).

Tuong ty nhu khéi lugng tuoi va kho, TDTT cua rong
Bip st ciing khac nhau trong mdi lan thu sO liéu va phu
thudc vao nguon goc rong glong Sau 2 tudn nuéi, TDTT cia
rong c¢6 ngudn goc tir nudi cay in vitro (1,59+0,25%) thap
hon TDTT cua rong c6 ngudn gbc tur ty nhién (2,08+0,20%/
ngay). Tuy nhlen trong nhung tuan tiép theo, TDTT cua
rong c6 nguon goc tir nuoi cay in vitro ludn cao hon so voi
rong c6 ngudn goc tu ty nhién. Vao tuan nudi thir 6, TDTT
cua rong c6 nguon goc tr nuoi cay in vitro dat mirc cao nhat
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(4,70+0,28%/ngay), trong khi TDTT cua rong c¢6 nguon goc
ty nhién c6 xu hudng giam so voi thoi gian dau tha giong
(0,53+0,12%/ngay). Két thic thi nghiém, TDTT cua ca hai
nghiém thic déu giam; rong cd nguodn goc ttr nuoi cay in
vitro dat 1,05+1,13%/ngay, trong khi rong ¢6 ngudn gbc tur
nhién ghi nhan muc tang trudong am (-0,11+0,09%/ngay).
Néu xét tong the trong subt qua trinh nu6i, TDTT tich luy
clia rong ¢6 ngudn gdc tir nudi cdy in vitro cao hon 4 42 lan
(dat 2,57+1,63%/ngay) so v6i TDTT cua rong c¢6 nguon goc
tu nhién (0,57+0,84%/ngay) (hinh 10).
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Hinh 10. Téc dé tang trwdng cha rong c¢6 ngudn goc nudi cay in
vitro va rong tw nhién nudi tréng ngoai tw nhién sau 12 tuan.

Ty 18 tich lay chat kho cua rong Bép st thay ddi theo
ngudn gbc giong va thoi gian nudi trong Ty 1€ nay c6 xu
huéng ting dan theo thoi gian nudi trong. Sau hai tuan nuoi,
ty 1€ tich lay chat kho cua cdy rong co ngudn gbc tir nuoi
cdy in vitro (9,21+0,23%) thap hon so véi rong co ngudn
gbe tu nhién (9,56+0,12%). Sau 10 tudn nudi trong, ty 1&
tich lily chét kho dat gid tri cao nhat & ca hai nhom giong.
Tuy nhién, ty 1€ tich luy chat kho cua rong c6 ngudn gde tir
nudi cdy in vitro (12,500 ,14%) vuot tro1 hon so voi rong
tir nhién (10,8140,25%). Két thiic thi nghiém, ty 1¢ tich Iy
chat kho giam nhe & ca hai nhom gidng, nhung sy thay doi
nay khong dang ké (hinh 11). Do d6, rong dugc thu hoach
vao tuan thir 10 d& x4c dinh ham lugng ciing nhu chat lugng
carrageenan.
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Hinh 11. Ty lé tich lily chat kho cta cay rong cé nguén géc nudi
céy in vitro va rong tw nhién sau 10 tuan nuéi trong ngoai tw nhién.
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Cay rong c6 ngudn gdc tir nudi ciy in vitro da duoc
quen v&i moi trudong phat trién vo trung, nhiét do va cuong
d6 4nh sang thap. Do do, khi chuyén sang méi truong bén
ngoai co diéu kién khac nghiét hon, can c6 mot giai doan
chuyén tiép dé cay rong dan thich nghi vé6i diéu kién tu
nhién. Qua trinh nay dugc thuc hién bang cach nudi ciy
trong cac bé kinh voi nhiét d6 va cuong do dnh sang ting
dan cho dén khi dat dugc diéu kién moi truong ty nhién.
Trong giai doan dau tha giéng, rong c6 ngudn gdc tir nudi
cdy in vitro can thoi gian dé thich (mg véi méi truong tur
nhién, do d6 TDTT ban dau (1,59%/ngay) thap hon so véi
rong c6 ngudn gdc ty nhién (2,08%/ngay). Trong sudt 12
tuan nudi trong, cdy rong c6 ngudn gde tir nudi ciy in vitro
dat TDTT tich lily cao gap 4,42 lan so v&i rong cb ngudn
gbc tu nhién. Két qua cua nghién ciru niy twong dong voi
nghién ctru cua C.R.K. Reddy va cs (2003) [11] trén rong
Sun, trong do, rong c6 nguon goc nuoi cay m vztro co TDTT
cao gap 1,5 dén 1,8 1an so véi rong co nguon goc tw nhlen
Ciing trong nghién ctru nay, rong Sun cé nguon gbc nuodi cay
in vitro ¢6 TPDTT dat 8 11%/ngay trong subt mua vu nudi
90 ngay; ngoal ra, rong ¢6 ngudn gdc nudi cay in vitro c6
TDTT thap hon nhiéu (2,57%/ngay) trong 12 tun nudi, vao
tuan thir 4-6 thi nghiém TDTT la 4,70%/ngay. Mic du ¢6 sur
cai thién dang ké vé chat luong cdy gidng so véi gidng tu
nhién, TDTT ciia cdy rong c¢6 ngudn gdc tir nudi cly in vitro
van thap hon so véi cac nghién ciru trude day trong va ngoai
nude. Didu nay co thé giai thich rang, mic du phuong phap
nudi cdy in vitro da gitip cai thién chét lugng cay gidng ban
dau, nhung khong co6 nghia 1a chat luong ciy giéng hién tai
¢6 thé dat duoc murc d6 nhu’ cay giéng cach déy gan 20 nam
Vi vay, Vlec di nhap ngudn cay giéng ban dau tir cac quéc
g1a co quan thé rong ngoai tu nhién va su dung cac mau nay
dé nhan giéng hang loat 13 can thiét. Sau 10 tudn nudi trong,
ty 16 tich lity chat kho dat gid tri t6i da ¢ ca ha1 nhom gidng.
Ty 1¢ tich Iiiy chét kho cua cdy rong co ngudn goc tur nu01
cay in vitro (12,50%) cao hon so véi rong c¢6 ngudn goc tur
nhién (10,81%). Day 1a két qua dang chu y, vi trong cung
diéu kién nuoi trong, rong c6 nguon gbc tir nudi cay in vitro
cho sinh khdi va ty 1é tich liy chat kho cao hon so v&i rong
¢6 ngudn gdc tu nhién.

3.3. Danh gia ham lwgng va chdt luwong carrageenan
ciia cdy rong dong ndu Sacol cé nguon goc tir nudi cdy
in vitro

Sau 10 tuan nudi trong trong diéu kién tu nhién, rong
¢6 ngudn gde tir nudi cdy in vitro va rong cd ngudn goc tur
nhién duge thu hoach, rira sach va phoi kho. Két qua phan
tich cho thay, ham luong va chat lwong carrageenan cuia cay
rong co nguon gbc tir nudi cdy in vitro cao hon so véi rong
¢6 ngudn gdc tu nhién (bang 3).
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Bang 3. Ham lwong va chat lwong carrageenan rong cé nguén géc
in vitro va rong tw nhién nuéi tréng ngoai tw nhién sau 10 tuan.

Chit lwgng carrageenan

Ngudn gbe Ham lugng

gibng rong carrageenan (%)  Sic dong (g.cm™) Dj nhét (cps)
In vitro 28,83+0,76 928,67+1,53 34,17+0,76
Ty nhién 24,33+0,58 909,00+8,89 28,5+0,50

Ham luong carrageenan trong rong cd ngudn gdc tir
nudi cdy in vitro dat 28,83+0,76%, cao hon so véi ham
luong carrageenan trong rong co nguén géc ty nhién
(24,33%0,58%) sau 10 tuan nudi (p<0,05) (bang 3). Chét
luong carrageenan duoc danh gid qua chi sd stc dong
va do nhot cua carrageenan. Stc dong va do nhot cua
carrageenan chiét xudt tur rong c6 ngudn goc nudi Cay in
vitro (928,67+1,53 g.cm? va 34,17+0,76 cps, tuong Umg)
cao hon so vdi carrageenan chiét xuét tir rong c6 ngudn
goc tu nhién (909,00+8,89 g.cm™? va 28,50+0,50 cps, tuong
ung) (p<0,05) (bang 3).

Ham lugng carrageenan trong rong bién bi anh hudng boi
nhiéu yéu t6, trong d6 cac yéu 6 sinh thai nhu anh sang mat
troi, dinh dudng va nhiét d6 dong vai tro quan trong [23].
Bén canh do, yéu t sinh 1y ciia rong, bao gdm d¢ tudi, duodng
kinh than rong, sinh khdi, pha sinh trudng, cling nhu cac yéu
t6 trong qua trinh thu hoach nhu ham lwong nuéc trong rong
khi phoi kho, phuong phap khai thac va chiét xuat ciing ¢6
tac dong dang ké dén ham lugng carrageenan (22, 23]. Trong
nghién clru nay, ham lugng carrageenan cao nhét dugc chiét
Xuét tir rong co nguon goc nuoi cay in vitro dat 28,83%.

Rong co nguon goc tr nuodi cay in vitro va rong tu
nhién déu duoc nudi trong trong diéu kién sinh thai tuong
tir va vao cing mot thoi diém, véi phuong phap tach chiét
carrageenan giong nhau. Tuy nhién, su khac biét vé ham
luong carrageenan co thé duoc giai thich boi sy khac biét vé
nguon goc rong, tdc do sinh trudng va s1nh kh01 thu duoc tai
thoi diém thu hoach. Cy rong c6 ngudn gdc tir nudi cdy in
vitro ¢6 duong kinh than 16n hon (dit liéu khong hién thi),
didu nay dan dén kha ning tich lily carrageenan cao hon.
Két qua nay phu hop voi nghién ctru cia M.K. Budiyanto
va cs (2019) [24] trén rong Sun, trong d6 tac gia nhan dinh
rang, rong blen dugc nudi trong trong diéu kién sinh thai
dong déu vé chit dinh dudng, anh sang va nhiét do sé co su
khéc biét vé duong kinh va sinh khéi, tir 46 anh huéng dén
kha nang tich Iy carrageenan.

Theo nghién ctru ciia K. Ma’ruf va cs (2018) [25], duong
kinh ctia cdy rong bién c6 anh hudng 16 rét dén ham luong
carrageenan. Ciy rong c¢6 dudng kinh 16n hon, sinh khéi
cao hon thudng c6 ham lugng carrageenan cao hon. Sy phat
trién ciia rong bién ty 18 nghich v&i ham lugng carrageenan
cta n6 va ham lugng carrageenan cao ¢ cdy rong cé ngudn
gbc nudi cdy in vitro c6 thé duge giai thich bang kich thudc
va duong kinh ciia cdy, ciing nhu sy phan bd va hap thu
chit dinh dudng ctia rong anh huong dén kha nang tong hop
carrageenan.



Mot yéu t6 khac lam anh huong dén su khac biét trong
ham luong carrageenan 1a sic td trong rong bién. Sic to
dong vai tro quan trong trong qua trinh quang hop, giup hap
thy ning luong mit troi dé tbi uu su phat trién va tich luy
carrageenan. Rong nau Saco/ ¢6 hai giai doan vong doi: giai
doan sinh dudng va giai doan phat sinh. Trong giai doan
sinh dudng, nang lwong dugc phan bd chu yéu cho viée ting
truong va tich lily carrageenan. Ngugc lai, ¢ giai doan phat
sinh, ndng lugng dugc tép trung cho qua trinh sinh san, dan
dén ham lugng carrageenan giam, mac du sy phat | trién cta
ciy van tlep tuc cho dén khi dat duoc kich thudc tbi da.

4. Két luan

Két qua nghién ctru cho thdy, cdy rong cd ngudn goc
tir nuoi cdy in vitro c6 kha nang thich nghi tt trong diéu
kién ban tu nhién va tu nhién. Trong giai doan ban tu nhién,
rong dat 8 nhanh/cay, cao 3,01 cm va khéi luong tuoi 1,23
g, dugc nudi trong dudi ngudn anh sang ty nhién giam 1/2
cuong do anh sang bang ludi xanh den cho thay, kha ning
sinh truéng vuot troi so voi cac cdy rong duge nudi trong
dudi cac ngudn anh sang khac. Sau 10 tuan nudi trong ngoai
tu nhién tai vinh Van Phong, cac chi tiéu sinh truéng va ham
lugng carrageenan cua cdy rong c6 ngudn goc tr nuodi cay
in vitro ludn dat ket qud cao hon so v6i cay 601 chimg. Két
qua nay cho thay tiém nang cuia viéc nhan g10ng rong bang
ky thuat nudi cay in vitro, gop phan cung cap giong rong co
chét lugng cao cho nganh nudi trong rong bién thuong mai.
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