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ABSTRACT

This study was conducted to evaluate the effects of different nutrient
supplementations on the growth and agar quality of red seaweed (Gracillaria
tenuistipitata) in  laboratory conditions. Six different nutrient
supplementation treatments were randomly assigned in triplicate. The control
treatment was not supplemented with nutrients. The remaining five treatments
were supplemented with 5, 10, 15, 20, and 25 g/m® weekly, using inorganic
fertilizers (urea and DAP, ratio N:P = 10:1). The initial biomass of seaweed
was 2 g/L at a salinity of 15 %o. After 30 days, the biomass and growth of
seaweed in treatments of 15 and 20 g/m® reached the highest values and
decreased at the supplement level of 25 g/m?®. The yields and gel strength of
agar were highest in the control treatment and lowest in the 25 g/m3
treatment, while the viscosity in the control treatment was the lowest. Gelling
temperature and melting temperature of agar were not statistically significant
(p > 0.05) among the levels of nutrient supplementation. In addition, the
protein content of seaweed positively correlated with the increase of nutrient
supplementations, whereas the gel strength of agar negatively correlated with
the protein content of red seaweed.

TOM TAT

Nghién ciru nay nham danh gid anh hwéng cia bé sung ham leong dinh
dudng dén sinh truéng va chat lwong agar ciia rong cdu chi (Gracillaria
tenuistipitata) ¢ diéu kién thi nghiém. Sau nghiém thire b6 sung cdc mire dinh
duong droc bé i ngd~u nhién va méi nghiém thire duoc lap lai 3 lan. Nghiém
thite d6i chirng khong b sung dinh dwdng, 5 nghiém thirc con lai dirge bo
sung 5, 10, 15, 20 va 25 g/m® véi tan sudt 1 lan/tudn, sir dung phan vé co (uré
va DAP, ti 1¢ N:P =10:1). Sinh khéi rong ban dau la 2 g/L, ¢ dg man 15%o.
Sau 30 ngay, sinh khéi va ting triéng ciia rong ¢ nghiém thire 15 va 20 glm®
dat cao nhdt va giam & mirc b6 sung 25 g/m®. Hiéu sudt va sirc dong agar dat
cao nhdt & nghiém thire d6i chitng va thap nhat ¢ nghiém thirc 25 g/m®, trong
khi d¢ nhét & nghiém thire déi chimg la thap nhdt. Nhiét dé dong va nhiét dg
tan dong cia agar khac nhau khéng cé y nghia thong ké (p>0,05) giita cdc
nghiém thirc bé sung dinh dudng. Ngodi ra, ham heong protein ciia rong cdu
chi twong quan thudn véi sw tang mirc bo sung dinh dwong, nguoc lai stk
dong agar twong quan nghich véi ham lwong protein cua rong.
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1. GIOI THIEU

Rong cau Gracilaria thuoc nganh rong do
(Rhodophyta) gom nhiéu loai, 1a mot trong nhiing
loai rong bién kinh té dugc sir dung lam nguyén li¢u
chinh dé chiét xuat agar sir dung trong nhiéu linh
vuc nhu céng nghiép thuc pham, hoa my pham, y
dugc, nong nghiép (Peng et al., 2009; Hau & bai,
2010). Rong cau la loai rong mubi (c6 thé song ¢ do
man tir 5 dén 45%o) va co kha nang chiu dugc diéu
kién moi truong khic nghiét, phan b khip cac thiry
vie nudc man, lo, ving cira song, ving tridu ven
bién va ca cac kénh rach, ao dam nuéi thiy san, dic
biét rong céu c6 vai tro loc sinh hoc dugc st dung
trong cac mo hinh nudi thuy san két hop (Peng et al.,
2009; Hau & Pai, 2010). Rong cau chi (Gracilaria
tenuistipitata) 1a mot trong nhiing loai dugc trong
phd bién & Philippines (Luhan et al., 2004), Thai
Lan (Yarnpakdee et al., 2015); Trung Qudc (Yang
et al, 2015), An Do (Sarkar et al., 2019),
Bangladesh (Aziz et al., 2021), mién Trung Viét
Nam (Hau & Dai, 2010).

Nhiéu nghién ctru di tim thdy cac yéu t6 moi
truong nhu dd man, nhiét do, anh sang, chat dinh
duong, trong d6 ham lugng dinh dudng trong thay
vuc la mét trong nhiing nhan td quan trong anh
huéng dén sinh truéng cua rong cau (Hau & Dai,
2010; Wang et al., 2014; Yang et al., 2015; Sarkar
et al., 2019; Aziz et al., 2021), hiéu suat chiét xuat
agar va dac tinh gel agar cta rong cau (Chirapart et
al., 2006; Luhan et al., 2006; Hau va Pai, 2010;
Yarnpakdee et al., 2015; Lee et al., 2016; 2017).
Rong céu chi xuat hién ty nhién quanh nam vdi sinh
lwong cao trong cac ao tom quang canh cai tién &
mot sb tinh dong bang song Ciru Long (PBSCL)
nhu tinh Bac Liéu va Ca Mau (Vinh & Anh, 2019).
Muc tiéu ctiia nghién ctu la xac dinh dugc ham
lwong dinh dudng bé sung thich hop cho sinh truéng
va chét luong agar cua rong cu chi tét nhat ¢ diéu
Kién thi nghiém. Két qua nghién ciru 1am co s¢ khoa
hoc cho cac nghién ctru vé nudi trong va sir dung
loai rong ban dia & PBSCL, gop phan da dang hoa
dbi twong nudi trong dé thich tmg véi bién doi khi
hau va xdm nhap man, dong thoi ning cao gia tri sir
dung loai rong nay.

2. PHUONG PHAP NGHIEN CUU

2.1. Ngudn vit liéu

Rong céu chi (G. tenuistipitata) dugc thu tur ao
tdm quang canh cai tién ¢ tinh Bac Liéu c6 d6 man
15%o. Sau d6, rong céu duoc dua vao bé nhya 500 L
trit & cung d6 man dé tién hanh thi nghiém.
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Nuéce 6t thu tir ruong mudi Bac Liéu c¢6 6 man
80%o dugc xur 1y bang clorine véi nong do 30 g/m3,
suc khi manh trong 3 ngay. Sau khi kiém tra va trung
hoa du lugng clorine, nudce 6t da xir Iy dugc pha véi
nudc may dé dat d6 man 15%o (ciing d6 méan noi thu
rong) st dung cho thi nghiém.

Nguon dinh dudng duoc st dung trong thi
nghiém gom phén uré (Bam Phu M¥) v&i ham luong
dam tong s6 1a 46,3%, phan DAP Phit My ¢6 ham
lugng dam (N) >18% va lan (P20s) >46% duoc san
Xuit boi Tong cong ty Phan bon va Hoa chit Dau
khi.

2.2. BO tri thi nghiém

Thi nghiém duogc thyuc hién tai Khoa Thuy san,
Trudng Pai hoc Can Tho. Hé thong thi nghiém gém
18 bé nhya hinh chir nhat 100 L véi thé tich nude 1a
80 L dat tai trai thyc nghiém véi mai che tole sang-
ti xen ké, dam bao diéu kién anh sang thich hop
cho rong cau chi phat trién. Cac bé rong duoc suc
khi nhe va lién tuc.

Thi nghiém gom 6 nghiém thirc bo sung cac ham
luong dinh dudng khac nhau duoc b tri ngiu nhién
véi ba 1an 13p lai cho mdi nghiém thirc. Nghiém thirc
dbi chimg khong bd sung dinh dudng (chi thay
nude), nam nghiém thie con lai dugc bo sung dinh
dudng (phan uré va DAP) véi lidu luong 5,10, 15,
20 va 25 g/m?3 véi tan suat 1 lan/tuan.

Phan v6 co gdm phén uré va DAP duoc st dung
lam ngudn dinh dudng véi ti 1& N:P =10:1 (Navarro-
Angulo & Robledo, 1999). Mai bé duoc bé tri 160
g rong/80 L nudc tuong (tng v6i mat dé rong ban
dau 2 g/L (Yarisk et al., 2012), d6 min 15%o.. Bé
rong dugc thay nude hang tuan khoang 30% thé tich
nudce. Hang ngay, quan sat tinh trang rong cau chi
(phan bd, mau sac,...) vé sinh trudng va phat trién.
Thoi gian thi nghiém duoc thyc hién 30 ngay.

2.3. Thu thap sb liéu

2.3.1. Cac chi tiéu méi truong

Nhiét d6 va pH cac bé rong duoc do mdi ngay
vao lac 7:00 va 14:00 gid bang but do nhiét do-pH
(pH/temperature meter, HANNA). Cuong d6 anh
sang dugc do 3 ngay/lan vao luc 7:00, 11:00, 14:00
va 17:00 gio bang may do cudng do anh sang
(EXTECH LT300 Digital & Analog Display Light
Meter, Taiwan).

Ham luong TAN (NHs*/NHs), NOz va PO
dugc xac dinh 1 lan/tuan theo phuong phap APHA
(1998). Mau nuréc trong bé nudi rong duoc thu trude
khi thay nudéc.
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2.3.2. Cac chi tiéu tang truong rong cdu chi

Sinh khdi rong céu chi dwoc xac dinh 10
ngay/lan, sinh khdi rong & mdi bé dugc thu toan bo
va lam rdo nudc trude khi can bang can dién tir 1 sb
Ié, sau d6 rong dugc dua tro lai bé dé theo dai tiép
dén khi két thac thi nghiém. Tang truong cia rong
gom mirc tang sinh khdi (BI, %) va téc do ting
truong twong d6i (RGR) duge tinh theo cong thirc
Sau:

Sinh khdi cudi

BI(%)=(100 X (3o S8)sinh khoi dau

X

RGR(%/ngay) (100
Sinh Khéi cubiyy 1) . . , A
( m))/thm gian thi nghiém

2.3.3. Cdc chi tiéu agar va ddc tinh gel cua agar

Khi két thuc thi nghiém, rong cau chi & mdi bé
duogc rira sach va phoi khoé trong bong ram 3 ngay,
va bao quan trong ta lanh dé phéan tich ham lugng
protein theo phuong phap AOAC (2000) va chiét
Xuit agar.

Phirong phdp chiét xuat agar

Chiét xuét agar tir rong cau chi duoc thuc hién
tai BO mon Ché bién Thuy san, Khoa Thuy san,
Truong Dai hoc Céan Tho theo phuong phéap cua
Luyén va ctv. (2004). Cac budc chiét xuat agar gom
rong ciu kho (rong dugc cat thanh doan ngan
khoang 2 cm) duoc xtr Iy bang 1 L dung dich kiém
NaOH 6% ¢ nhiét ¢6 95-100°C trong 30 phut va rira
dudi voi nude cho dén khi trung tinh. Sau d6, rong
céu kho duogc xir 1y tiép bang 1 L dung dich citric
acid trong 30 phut va rua lai dudi voi nude dén khi
trung tinh. Mau rong sau khi xt Iy dem chiét 1 lan
véi acetic acid 10% ¢ nhiét do 90-95°C trong 30
phut dé thu nhan dwoc dung dich agar, loc va lay
dung dich, lam déng tach nudc va siy kho ¢ nhiét
d6 60°C dén khi dat do am < 20% sé& thu dwoc agar
dang soi.

Hiéu sut chiét xuat agar dugc tinh theo cong
thic:

Hiéu sudt chiét xuat agar (%) = 100 X
(Kh()'i lwgng agar khﬁ)

Khdi lwong rong kho

Phuong phap xac dinh ddc tinh gel agar
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Phuong phap xac dinh dac tinh gel agar dua theo
tai liéu cua Luyén va ctv. (2004). Cac chi tiéu cua
dic tinh gel agar bao gdm cac théng sé nhu sirc dong
(g/cm?), nhiét do déng (°C), nhiét d6 tan dong (°C)
va do nhat (CPs).

Strc dong agar dugc do bang cach can 0,3 g agar
khuay vai 20 mL nudc cat & nhiét do 85-95°C trong
khoang 2 gid dén khi agar tan hét sau d6 dé ngin
mat cua ta lanh (4°C) tur 15-18 gio. Sau cung, thach
agar duoc do suc dong, sit dung may do céu tric
TA.XTPlus Texture Analyser (Stable Micro
Systems, England, UK).

Nhiét d6 dong (°C) duoc do bang cach sau khi
chiét xuat agar duoc cho vao khay, doi dén agar
dong lai dung nhiét ké thuy ngan dung cho thuc
pham do nhiét d6 dong thu duoc két qua.

~ Nhiét do tan dong (°C) duoc xéac dinh bang cach
nau chay thach agar trén beép dién tur va st dung
nhiét ké do nhiét d6 nong chay cua thach.

Do nhét (CPs): Lugng agar sau khi chiét xuat
chua dong (dung dich agar 1%) dugc do do nh(jt
bang may Brookfielf DV (RVDV-11, USA) va moi
mau dugc do ba lan va ghi nhan két qua.

2.4. Xirly sb ligu

Céc s liéu dugc tinh gia tri trung binh va do léch
chuan bang phan mém Excel 2010. S liéu phan
tram duoc chuyén qua ASIN trudc khi phan tich
thong ké. Su khéc biét trung binh giita cac nghiém
thirc dugc phén tich thong ké one-way ANOVA véi
phép thir Tukey & mirc ¥ nghia p<0,05, str dung phan
mém SPSS 16.0.

3. KET QUA VA THAO LUAN
3.1. Cac yéu té méi truong

Nhiét d6 va pH nudc trung binh trong thoi gian
thi nghiém duoc trinh bay trong Bang 1. Két qua cho
thiy nhiét d6 va pH khong co sy bién dong 16n gitra
cac nghiém thic bd sung ham luong dinh dudng
khac nhau, dao dong trung binh trong ngay lan luot
1a 26,1-28,5°C va 7,7-8,4. Cuong d¢ anh sang trong
ngay bién dong rat Ion, c6 khuynh huéng ting dan
tir 7:00 gio dén 14:00 gio voi gia tri cao nhat 1a
8.473 lux va giam thap nhat (1.726 lux) vao liic
17:00 gio.
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Bang 1. Nhiét d9, pH va cuwdng do anh sang trong thoi gian thi nghiém

oA . Nhiét d (°C) pH

Nghi¢m thire 7:00 gio 14:00 givr 7:00 gio 7:00 giv_
0 g/m3 (BC) 26,3+0,5 28,5+1,0 0 g/m3 (BC) 26,3+0,5
5 g/m? 26,1+0,6 28,4+1,0 5 g/m3 26,1+0,6
10 g/m® 26,2+0,6 28,5+1,0 10 g/m® 26,2+0.,6
15 g/m® 26,4+0,5 28,2+1,1 15 g/m® 26,4+0,5
20 g/m? 26,3+0,6 28,3+0,8 20 g/m? 26,3+0,6
25 g/m® 26,4+0,7 28,5+1,0 25 g/m® 26,4+0,7

o n s . 7:00 gitr 11:00 gio Cwong dé anh sang (lux) 7:00 gio
Cudmg 49 dnh sing (0x) — o2 270 4.13421.375 8.47312.004  2.834:1.372

Céc nghién ctru vé sinh thai hoc ciia giéng rong
cau Gracilaria da tim thay cac loai rong cau c6 kha
nang thich nghi rong véi cac diéu Kién moi truong
(Peng et al., 2009; Hau & bai, 2010). Rong cau co6
thé song & khoang nhiét do 20-35°C, c6 phd 4nh
sang rong (2.000-30.000 lux) va pH > 7 1a diéu kién
thich hop cho rong cau phat trién (Peng et al., 2009;
Hau & Dai, 2010). Do d6, cac diéu kién méi truong
trong nghién ctru nay thich hop cho sy phat trién cua
rong cau chi.

Bang 2 cho thay nong d6 mudi dinh dudng gom
hop chat dam (TAN, NO3) va lan (POs*) trong bé

tréng rong bi anh huong rat 1on bai mirc bé sung
phan bon va co khuynh hudng ting dan theo mirc
tang bd sung phan bon vao bé rong cau chi. Nong do
TAN trung binh dao dong trong khoang 0,04-0,89
mg/L, NOs™ tir 0,16-20,08 mg/L va PO,* tir 0,03-
1,68 mg/L, trong d6 gia tri thap nhat 1a nghiém thirc
dbi ching (PC) khong bo sung phan bon va cao nhét
1a nghiém thirc b sung 25 g/m?, khéac biét c6 y nghia
thong ké so véi cac nghiém thire khac (p<0,05). Tuy
nhién, ndng d6 NOs & nghiém thie BC va 5 g/m?
khong khac biét vé mat thong ké (p>0,05).

Bang 2. Nong dd mudi dinh dudng trong bé nudi rong sau 30 ngay thi nghiém

Nghiém thicc 0 g/m3 (DC) 5 g/m? 10 g/m? 15 g/m? 20 g/m3 25 g/m?®
TAN (mg/L) 0,04+0,028  0,24+0,17°  0,37+0,11°  0,55+0,13<  0,56+0,20°  0,89+0,23¢
NOs (mg/L) 0,16£0,04°  1,20£0,25%  2,59+0,95"  6,60+1,41°  9,71+3,55¢  20,08+6,27¢
PO.* (mg/L) 0,03+0,01  0,34+0,08"  0,52+0,19°  0,63+0,14°  0,94+0,179  1,68+0,47°

Cic gid tri trung binh trén ciing mét hang c6 chit cdi khdc nhau thi khdc biét cé ¥ nghia théng ké (p<0,05).

Diéu dang Iuu ¥ 1a ndng dd TAN trong bé rong
thip hon nhiéu so vé6i ndng dd NOs". Cu thé khi bon
phan & liéu cao (25 g/m?), nong d6 TAN va NOs
trung binh theo thir ty 1a 0,89 va 20,08 mg/L. Nhu
vay, nong do NOs™ con ton lai trong bé nudi rong cao
hon 22,6 1an so véi ndng d6 TAN.

Két qua nghién ctiu hién tai twong dong véi nhan
dinh cua Wang et al. (2014), rong cau chi khi co6 su
Xuat hién cua hai loai mudi dinh dudng NHs* va
NO; thi NH4* dwoc rong hap thu nhanh hon. Theo
nghién cuu cia Lobban & Harrison (1994) thi
ammonium (NH,*) 1a ngudn dinh dudng quan trong
hon cac nguén dam khac do rong, tao hép thu NH4*
nhanh hon NOs™ va su ddng hoa NH,* dat hiéu qua
nang lugng cao hon so vai su dung NO3™ do NH4*
¢6 thé két hop truc tiép voi cac amino acid. Tuong
tu, nghién ctru cua lhsan et al. (2019) cho thay rong
cau chi vang (G. verrucosa) hap thu cac hop chat
nito theo thur ty wu ti€én: ammonium > nitrate >
nitrite, tic gia cho rang rong cdu sir dung nitrate va
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nitrite it hiéu qua hon do hai chat nay can c6 enzyme
phan giai va dong hoéa trude khi st dung.
3.2. Tdc dp ting trwdng ciia rong cau chi

Sinh khdi rong cau chi dugc b tri ban dau 1a 2
g/L. Sau 10 ngay nudi, sinh khéi rong ¢ tat ca cac
nghiém thirc déu ting theo thoi gian thi nghiém
(Hinh 1), véi cac nghiém thic c6 bd sung dinh
dudng déu cao hon nghiém thic ddi chimg khong
bd sung dinh dudng.

Bang 3 cho thdy khi két thuc thi nghiém vao
ngay 30, sinh khéi rong cdu chi & cac nghiém thirc
dao dong trung binh 3,41-6,37 g/L, twong tng Vai
Mirc ting sinh khéi 1a 70,6-219% va téc do ting
truong trong d6i (RGR) 1a 1,78-3,86%/ngay. Gia tri
c4c chi tiéu nay thap nhat 1a nghiém thie DC va cao
nhét 1a nghiém thirc 20 g/m3. Két qua thong ké cho
thdy ting truong cua rong ¢ nghiém thic 20 g/m3
cao hon c¢6 y nghia (p<0,05) so v&i cac nghiém thirc
con lai trir nghiém thire 15 g/m?.
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Hinh 2. Twong quan giira téc dd ting truéng twong dbi (RGR) ciia rong ciu chi va ham lrong dinh
dudng bo sung (n = 18)

dbi (RGR) cua rong cu chi tang theo muc bé sung

dinh dudng tir 5 g/m® dén 20 g/m*® va RGR co

khuynh huéng giam & mirc bo sung 25 g/m?.

Véi dinh ky bd sung dinh dudng (phén vo co)
hang tuan, Hinh 2 cho thay toc d6 tang truong tuong

Bang 3. Tang truéng cia rong ciu chi sau 30 ngay thi nghiém
Sinh khéingay 1 Sinh khdi ngay 30 Mirc ting sinh khdi Téc d¢ ting truéng

(g/L) (g/L) (Bl, %) (RGR,%/ngay)
0 g/m3® (PC) 2 3,410,172 70,6+8,6% 1,78+0,172
5g/m3 2 4,67+0,19° 133,7+9,6° 2,83+0,14°
10 g/m® 2 5,03+0,34° 151,6+17,0° 3,07+0,22b¢
15 g/m3 2 5,97+0,26% 198,3+13,2¢ 3,64+0,14%
20 g/m? 2 6,37+0,29¢ 218,5+14,7¢ 3,86+0,15¢
25 g/m3 2 5,25+0,56" 162,5+27,9°¢ 3,20+0,34b°

Cdc gid tri trung binh trén cimg mot ot ¢6 chik cdi khdc nhau thi khdc biét ¢6 y nghia thong ké (p<0,05).

Theo Hau & Dai (2010) thi cac loai rong céu co dinh dudng thi rong sinh trudng cang nhanh & diég
kha ndng hap thu dinh dudng vuot nhu cau cho hoat kién moi truong tu nhién. Tuy nhién, nghién ciru ve
dong song, rong cau song trong modi trudng giau sinh thai va sinh 1y hoc rong bién cua Lobban and
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Harrison (1994) cho théy thay vuc giau dinh dudng
¢6 ham luong hop chit dam va lan qua cao trong
thoi gian dai s€ i ché sy quang hop cua rong bién
dan dén sinh truong cua rong bién bi giam va nhu
cau dinh dudng cia rong bién khac nhau theo loai
va diéu Kién moéi truong. Tuong ty, Yu & Yang
(2008) ghi nhan rong bién séng trong cac moi
truong giau nito va phdt pho thuong c6 muc tang
truong cao. Tuy nhién, hau hét cac loai rong bién
khong thé chiu dwoc ¢ diéu kién moi truong rat giau
dinh dudng trong thoi gian dai, dan dén sy phat trién
cua rong bi giam manh. Bén canh, Guo et al. (2015)
da tim thdy toc do tang truong cua rong nho
(Caulerpa lentillifera) dat cao nhat khi rong dwoc
nudi trong ¢ néng d6 0,5 mmol/L NOz va 0,1
mmol/L PO,*; rong co thé bi trc ché qua trinh quang
hop khi duge nubi trdng & moi trudong dinh dudng
cao, cu thé khi ndng d6 NO3™ I6n hon 1,0 mmol/L va
khi nong do PO*dat 0,4 mmol/L.

3.3. Ham lwong protein cia rong ciu chi,
higu suat chiét xuat agar va dic tinh gel
cua agar

Hinh 2 cho thady ham luong protein (% khdi

luong kho) cua rong céu chi c¢6 khuynh hudng tang
theo mirc tang ham lwong dinh dudng bd sung vao
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bé nuéi (twong quan thuan), nghiém thie dbi ching
khong bo sung dinh dudng dat thap nhét (9,34%) va
cao nhét 1a nghiém thire bo sung 25 g/m? (28,24%).
Két qua so sanh thong ké cho thay su khéc biét c6 ¥
nghia giita sdu muc bo sung dinh dudng (p<0,05).
Nhu vay, ham lugng protein cia rong cau chi chiju
anh huong rat nhiéu béi ham luong dinh dudng
dugc bd sung vao bé nudi.

Mot s6 nghién ctru nhan thiy ham lugng protein
cua rong bién & thiy vuc nhiét doi va 4 nhiét doi
thuong thap do trong moéi truong bién phan Ién 1a
thay vuc nghéo dinh dudng véi su sin co cua céc
mub6i dam c6 ham luong thip (Manivannan et al.,
2009). Nghién curu cua Banerjee et al. (2009) danh
gia thanh phéan sinh hoa cua ba loai rong bién (E.
intestinalis, Ulva lactuca va Catenella repens) o
Vinh Bengal, An D6. Nhom ngién ciru nhan thay
ham lugng protein cua ba loai rong bién khao sét c6
su twong quan thuin c6 ¥ nghia théng ké véi ham
lwong nitrate trong thay vurc thu rong. Két qua trong
tu dugc bao cao boi Msuya & Neori (2008), ham
luong protein caa rong luc Ulva lactuca tang cao ¢
nghiém thac xa 1y nudc thai c6 ham lugng dinh
dudng cao. Két qua nghién ctu hién tai twong dong
V6i cac nghién clru trén.
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Hinh 2. Twong quan giita ham lwgng protein cia rong cu chi va ham lugng dinh dudng bd sung vao
bé nudi rong
Bang 4. Hiéu suit chiét xuit agar (% khéi lrgng khé) va tinh chét gel cia agar

Chi tidu Hiéu suat Sirc dong D) nhét Nhiétdd  Nhiét d tan
agar (%) (g/cm?) (CPs) dong (°C) dong (°C)
0 g/m3 (BC) 21,38+0,86¢ 274,5+9,20 11,10£0,39°  32,83+0,90° 70,13+0,55°
5 g/m3 20,23+0,66™ 195,0+6,9¢ 11,02+0,43¢  32,60+0,69° 68,87+0,54°
10 g/m3 19,39+0,43° 172,0+5,5¢ 10,95+0,33¢  31,30+0,98° 70,300,612
15 g/m3 18,93+0,70P 146,7+10,1° 10,58+0,74°  31,83+0,85° 69,701,392
20 g/m? 18,60+0,44° 100,4+7,2% 9,15+0,49°  32,10+0,96° 69,07+1,682
25 g/m?® 14,59+0,62° 84,5+11,12 7,13+037%  32,27+0,75° 68,700,792

Cdc gid tri trung binh trén cing mét ot ¢o chik cdi khdc nhau thi khdc biét ¢6 y nghia thong ké (p<0,05).
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Hiéu suét chiét xuat agar va tinh chit gel cua
agar chiét xuat tir rong cau chi sau 30 ngdy nudi
trong dugc trinh bay trong Bang 4. Két qua cho thiy
hiéu suat thu hdi agar thap nhat (14,59%) 1a nghiém
thirc 25 g/m® va khac biét c6 ¥ nghia théng ké
(p<0,05) so véi cac nghiém thirc con lai. Nghiém
thire DC c6 hiéu suét agar thu hdi (21,38%) cao hon
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¢6 ¥ nghia thng ké so véi cac nghiém thirc khac trir
nghiém thac 5 g/m3. Hiéu suat thu hoi agar co
khuynh huéng giam theo sy taing mirc b sung dinh
dudng vao bé nudi rong nhung hi¢u suét thu hoi agar
& cac nghiém thie bo sung dinh dudng tir 5 g/m? dén
20 g/m3 khac nhau khong c6 y nghia thong ké
(p>0,05).
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Hinh 3. Twong quan giira Stirc dong cta agar va ham lugng protein cia rong ciu chi (n = 18)

Strc dong cua agar thip nhat (84,5 g/cm?) duoc
tim thdy & nghiém thirc bon dinh dudng cao nhat (25
g/m3), nguoc lai nghiém thie ddi chimg khong b
sung dinh dudng c6 sirc déng cao nhat (274,5 glcm?)
va khac biét c6 ¥ nghia thong ké so vai cac nghiém
thie khac (p<0,05). Tuy nhién, sic doéng gira
nghiém thirc 20 g/m® va 25 g/m® khac nhau khong y
nghia thong ké (p>0,05). Ngoai ra, strc dong agar c6
mbi twong quan nghich véi ham lugng protein cia
rong cau chi duoc str dung dé chiét xuat agar (Hinh
3). Piéu nay cho thiy chiét xuat agar tir rong c6 ham
lwong protein cang cao thi sirc dong agar cang thap.
Két qua nghién ciru nay tuong dong véi khao sat cua
Vinh va ctv. (2019), strc dong agar chiét xuét tir rong
cau chi thu trong ao tdm quang canh cai tién & tinh
Bac Liéu va Ca Mau c6 mbi trong quan nghich vai
ham lugng nito cua rong cau.

Nhiéu nghién ctru cho biét sic dong cua agar
chiét xuét tir rong cau chiu anh huong bai diéu kign
moi trudong nhu nhiét d9, @6 man, chat dinh dudng,
anh sang (Chirapart et al., 2006; Lee et al., 2016,
2017) va phwong phép chiét xuat (Yarnpakdee et al.,
2015; Lee et al., 2017). Sirc dong agar 1a mét chi
tiéu chat lrong quan trong cia gel agar. Theo tai liéu
cua Luyén va ctv. (2004), agar dugc tng dung trong
cong nghé thuc pham thi strc dong ciia agar phai lon
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hon 300 g/cm?, trong nghién ciru nay sttc dong agar
& nghiém thie ddi chimg cao nhat 1a 274,5 g/cm?
chua dat tiéu chuan cho ung dung trong cong ngh¢
thuc pham Vi thé, can cai thién phuong phép chiét
Xuit dé nang cao sirc dong agar.

Do nhot agar trung binh dao dong tir 7,13 dén
11,10 CPs, trong d6 nghiém thirc dbi chimg va cac
nghiém thae b sung dinh dudng tir 5, 10 va 15 g/m3
khac nhau khéng nhiéu (p>0,05) va cao hon c6 ¥
nghia thng ké (p<0,05) so véi hai nghiém thirc con
lai. Nghiém thirc 25 g/m? ¢6 d6 nhot thap nhat so
Vi cac nghiém thire khac. Luyén va ctv. (2004) cho
rang do nhot cua cac dung dich agar thay dbi phu
thudc vao ngudn nguyén liéu va cac diéu kién chiét
XUit agar. Nghién ciru khac ghi nhan do nhét cua
dung dich agar bj anh huong bai nhidu yéu t6 nhu
ndng do agar, nhiét do, chat dong tao gel (Whyte et
al., 1984; Luyén va ctv., 2004). Theo nghién ctru cia
Hién va ctv. (2019) thi d6 nhét cua dung dich agar
ti 1& thuan véi nong do agar va ti 1é nghich vai nhiét
d6; ndng d6 agar cang cao thi ¢ nhét cua agar ting
va nguoc lai do nhaot caa agar giam khi nhiét do tang
dan.

Nhiét 36 dong va nhiét d6 tan déng cua agar khac
nhau khéng ¢ y nghia thong ké (p>0,05) giira cac
nghiém thirc bo sung dinh dudng, dao dong trung
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binh 14n lwot 1a 31,30-32,83°C va 68,87-70,30°C.
Theo Luyén va ctv. (2004), nhiét d6 dong cuia agar
chiét xuét tir rong cau khoang tir 29°C dén 42°C va
nhiét do tan déng tir 76°C dén 92°C. Ham lwong
methoxy anh huong dén nhiét do tao gel cua agar.
Khi ham Iuvgng methoxy trong agarose Gracilaria
tang, nhiét d6 tao gel tuwong ung cling ting theo
(Luyén va ctv., 2004). Nghién ctru khac cho rang
hiéu suét chiét xuat agar, sirc dong va nhiét do tan
dong cua rong cau Gracilaria spp. chiu dnh hudéng
tuong tac bdi cac diéu kién méi truong séng cua
ching (Yarnpakdee et al., 2015; Lee et al., 2016).

4. KET LUAN

Mat do rong ban dau 2 g/L, bd sung dinh dudng
(phén vo co, ti 1€ N:P = 1:10) vdi luong tir 15-20
g/m3/tudn cho sinh khéi va téc dé ting trudng cua
rong cau chi dat cao nhat. Tuy nhién, b sung dinh
dudng v6i ham luong cao (25 g/m%/tuan) thi rong
ciu chi chira ham lugng protein cao nhat.
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