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CAU TRUC VA TiNH CHAT LUU BIEN CUA CARRAGEENAN
THU NHAN TU RONG SUN (Kappaphycus alvarezii
NUGI TRONG TAI CAM RANH, KHANH HOA

TOM TAT

Bui Tran Nit Thanh Viet!”, Nguyén Trong Bach!

Nghién ctru nay tap trung vao tinh chat luu bién va cdu tric ctia keo carrageenan (Car), loai keo duoc chiét
Xudt tir rong sun Kappaphycus alvarezii (Ka) nudi trong tai vinh Cam Ranh, tinh Khanh Hoa. St dung
phuong phap tach chiét keo rong trong nuéc néng nhim gidm anh hudng dén cdu trdc tu nhién cta
carrageenan. Rong tho dugc tinh ché va loai bé muéi trudc khi tién hanh phan tich céu tric va tinh chat tao
gel. Két qua phan tich cau tric cho thay Car thu nhan tir rong Ka chtta chti yéu 1a loai kappa-car (95%), khoi
luong phan tir (M,,) va kich thudc polyme (R)) clia carrageenan nay 1a 1,1 x 10° g/mol va 180 nm. M6 dun
dan héi (&) cta gel carrageenan tang khi gidm nhiét do va nguoc lai. B6 sung mudi KCI voi nong do tir 5 -
40 mM lam tang dang ké mo dun dan hoi va nhiét do tao gel, tuy nhién khi bé sung mudi > 40 mM thi mé
dun dan héi van khong ting thém. Nhiét do tao gel tang tir khoang 20°C dén 50°C khi taing ham luong KCl1
ttr 5 mM dén 100 mM, nhung nhiét do nay lai khong thay ddi khi thay ddi ham luong carrageenan (5, 10, 20

g/1).

T khéa: Carrageenan, liru bién, do nhot, mo dun dan hoi, cdu triic.

1. M0'BAU

Carrageenan (Car) 1a phu gia thuc phdm (E407)
duoc st dung rat phé bién do c6 kha ning tao gel,
lam day va én dinh trang thai cho san phdm. Cac san
phdm thuc phdm thuong bé sung Car nhu sita, thit,
dé uéng, banh mi, gia vi, sita bot tré em, thtrc an cho
vat nuoi, kem tuoi, yogurt va sita tuwoi. Ngoai ra, Car
con duogc st dung nhue mang sinh hoc trong bao goi
ngoai mot s6 nguyeén liéu va san phidm thuc phdm dé
hu hong nhu trai cay, trai cay ché bién sin (Bico,
Raposo, Morais & Morais, 2009). Nhu cau st dung
Car ngay moét ting cao vi day la phu gia/chat hé tro
ché bién chiét xuit tir tu nhién, khong doc, ré va cé
kha nang tuong tac véi cac chat, nhom chat, ion khac
dé hinh thanh nén cac dac tinh wvu viét cho san phdm.

Cau truc cta Car 1a nhéom cac polysaccharide
duoc chiét xuat tir loai rong sun nhu Kappaphycus,
Eucheuma, Gigartina, Chondrus va Hypnea. Bién
Viét Nam, dic biét 1a ving bién duyén hai mién
Trung c6 diéu kién nuoi trong nhiéu loai rong, trong
d6 co cac loai rong sun dung cho tach chiét Car
(Hung, Hori, Nang, Kha & Hoa, 2009; Ohno, Nang &
Hirase, 1996). Gan day, giong Kappaphycus alvarezii
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(Ka) duoc dua vao nuoi trong thuong phdm tai Cam
Ranh, tinh Khanh Hoa va dang duoc nhan rong.

Cong nghe tach chiét Car thuong phdm hién nay
cht yéu dung phuong phap xtt ly kiém. Phuong phap
nay cé thé giup chuyén phan wcar va p-car ton tai
trong rong Ka thanh x-car giip stic déng cua san
pham c6 thé cao hon phan nao so voi phuong phap
chiét trong nuoc (Roike Iwan Montolalu et al., 2007),
tuy nhién day la phuong phap gay ton kém va o
nhiém moi truong do phai dung luwong xut 16n khi xt
1y va nudc thai sau tach chiét. Trong khi d6, phuong
phap chiét trong nuoc tuy hoi kho loc hon phuong
phap xtt Iy kiém vi do6 nhot dung dich cao, nhung day
la phuong phap it ton chi phi, than thién voi moi
truong va gitt duoc cau trac, tinh chat tw nhién cta
Car.

Dé nghién ciru dac diém, phan loai hay do tinh
khiét ctia carrageenan, cac ky thuat phan tich ciu
truc thuong dugc stt dung nhu phan tich trén phé
cong huong tir hat nhan (NMR), sac ky 1éng hiéu
nang cao (HPLC), kinh hién vi déng tieu quét laser
(CLSM), ky thuat quét tan xa anh sang (Light
Scattering)... D€ danh gia kha ning tao gel ctia Car
cac phan tich vé tinh chat luu bién duoc stt dung. Cac
chi tieu trong phan tich tinh chat ltu bién ctia vat liéu
¢o tinh nhot - déo (viscoelastic) nhu Car 1a do nhot,
mo6 dun dan hoi (storage modulus- G, loss modulus-
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G”), m6 dun Young (E). Ngoai ra, cac loai khoang va
ham luong khoang trong bot Car ciing 1a mot théong
tin dé xac dinh chat luong san phdm vi khoang c6
trong Car anh huédng truc ti€ép dén kha nang tao gel
(Campo, Kawano, Silva & Carvalho, 2009). Trong
nghién cttu nay, muc tiéu 1a phan tich ciu truc va
tinh chat luu bién cta Car thu nhan tir rong
Kappaphycus alvarezii nudi trong tai Cam Ranh &
dang tu nhién bing phuong phap tach chiét trong
nuoc nong. Viéc biét duoc ciu triuc ty nhién va kha
nang tao gel ctia loai keo rong nay 1a nguén thong tin
quy gia cho cac nghién ctru tiép theo hodc nha san
xuat co co so lua chon cac phuong phap thu nhan
keo rong than thién véi moi truong va hiéu qua hon
nhu dung enzymes, vi song, hd tro chiét bang séng
siéu am,... thay vi chd yéu diing kiém nhw hién nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu va héa chit

Rong sun Kappaphycus alvarezii (Ka) duogc nudi
trong tai vinh Cam Ranh, tinh Khanh Hoa tir thang 6
dén thang 9 nam 2019. Qua trinh nuoi, thu hoach va
bao quan rong duoc mo ta nhu trong cong b trude
cua chung t6i (Bui, Nguyen, Renou & Nicolai,
2019b). Kappa-carrageenan tinh khiét (dung so sanh
cdu trac trong phan tich phd NMR) va tat ca cac loai
hoa chat st dung trong nghién citu mua tir Cong ty
Sigma Aldrich (Ptc).

2.2. Tach chiét va tinh sach carrageenan

Carrageenan tho duoc chiét xuit theo phuong
phap ctia Montolalu et al (Montolalu, Tashiro,
Matsukawa & Ogawa, 2008). Dung 30 gram rong
kho (d6 4m =~ 25%) rta sach tap chit, ngdm trong
nudc cat khoang 3 gio cho rong né. Sau do ria lai,
cat nhé va cho vao coc thay tinh 2,1 L nudc cat va
nau rong & nhiét do 75+1°C (6 c6c/ mé duoc niu
trong bé dn nhiét). Trong qua trinh ndu duwoc khuiy
dao lién tuc (tan sudt 3 phut/ 1an), sau 75 phat hén
hop duoc loc khi dung dich con néng (loc bang tuai
loc chuyén dung PE-75-P1H cta Coéng ty Universal
Filtration, Singapore, nhap kh4u va phan phdéi boi
Cong ty TNHH Xay dung Moi truong Pong Chau).
Dich Car thu duoc tién hanh ly tam (25.000 rpm/20
phut trén may ly tim Allegra 64R ctia Hing Beckman
Coulter) dé loai bo thanh phan phi carrageenan.

Dich Car sau ly tam duoc tinh ché bing ky thuat
thdm tich qua mang (mang loc kich thuéc 16 0,45 um
ctia Anatop) dé loai bd ham luong khoang trong

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2021

rong. Cu thé, dich sau loc cho vao timg tai thdm tich
khoang 300 mL/tudi, cac tai duoc dit trong cac binh
thay tinh 16n 4 L. Tham tich 18 gi¢ trong dung dich
0,1 M NaCl (thay dung dich 3 1an) & nhiét do 40°C dé
loai K*va Ca% va khoang khac, sau d6 dung dich Car
tiép thuc tham tich trong nuéc cat (Milli-Q) 1 ngay
(thay nuoc 3 lan) dé loai bo luong mudi thira. Qua
trinh thdm tich duoc khudy dao nhe bing khudy ttr.
Dung dich sau thdm tich duoc co6 dic va 1am kho
bing ky thuat sy dong kho. Muc dich thdm tich dé
thu Car khong chua ion K* va Ca?, giup kiém soat
duoc cac lwong mudi nay cho vao dung dich khi
nghién cttu anh huodng cta chiing dén tinh chat tao
gel ctia Car. Car thuong mai dugc tinh ché véi ky
thuat twong tu nhu trén. Nong do Car thuong mai
duoc pha twong tw nhu Car tir rong Ka, khoang 5
g/L.

2.3. Chuén bj dung dich carrageenan

Can 20 g bot Car da tinh ché (d6 4m ~ 7,2%) hoa
tan trong nudc 75°C (c6 st dung 200 ppm sodium
azide dé han ché sy phat trién cta vi sinh vat), khudy
déu lien tuc trong khoang 1 gio cho Car tan déu.
Dung dich duoc lam ngudi va bédo quan trong tu lanh
cho céac thi nghiém tiép theo. Muéi KCl, CaCl, duoc
chudn bi dung dich géc 1a 1M, pH ctia dung dich Car
1a7,1.

2.4. X4c dinh do 4m, ham luong khoéng, khéi
luong phan t va kich thuéc polyme

Do 4m ctia carrageenan duoc xac dinh bang may
phan tich nhiét trong truomg (TGA). Ham luong
sodium, potassium va calcium trong rong duoc do
bang phuong phap quang phd hap thu nguyén ti nhu
mo ta cua Noél et al (Noél, Carl, Vastel & Guérin,
2008). Khoi lwong phan t (M,) va kich thuéc
polyme (R, dugc do bang ky thuat tan xa anh sang
(Light Scattering) nhu mé ta cia Meunier va cong su
(Meunier, Nicolai & Durand, 1999).

2.5. Do c4u tric ciia carrageenan

2.5.1 Phé cong huong tir hat nhan NMR

Phé cong huong tir hat nhan 'H NMR duoc thuc
hién theo cac phuwong phap ctia Tojo e/ all va Van De
Velde et al (Tojo & Prado, 2003; Van De Velde,
Knutsen, Usov, Rollema & Cerezo, 2002). Cu thé, can
0,05 g bot Car hoa tan trong 2 ml D,O, sau d6 lam
néng dung dich lén 70°C va khuay déu trong 10 phut.
Dé giam do nhét cia dung dich, st dung song siéu
am (ultrasound tir bo siéu am Vibra-cellTM 75115)
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trong 10 phut & cuong do 30%. Sau d6, dung dich
duoc loc qua dau loc 0,45 pm trudc khi phan tich.
Phé '"H NMR thu duoc & nhiét do 80°C, 400 MHz, s6
lan quét 1la 256 (bing mdy Bruker AC-400
spectrometer, tai Vien IMMM, CNRS - Truong Dai
hoc Le Mans, Phap).

2.5.2. Po vi cdu tric bang kinh hién vi dong tiéu
quét laser (CLSM)

Car sau khi tinh ché duoc nhuom véi
Fluorescein Isothiocyanate (FITC) theo phuong
phap cua Heilig et al. (Heilig, Goggerle & Hinrichs,
2009). Thoi gian nhuém la 3 gio & 70°C, sau do Car
duoc két tha va rita bang ethanol 95% dén khi khong
con mau trong nudéc rira. San pham duoc siy thuong
& 65°C dén khoi luong khong d6i. Cau truc ctia Car
duoc quan sat trén kinh hién vi dong tiéu quyét laser
(CLSM, Zeiss LSM800 - Dtic tai Vien IMMM, CNRS -
Truong Pai hoc Le Mans, Phap). Kich thuéc anh 512
x 512 pixels duoc chup trén 6ng kinh 63 & tiéu cu s
4. Dich Car chuén bi 1a 5 g/L & nhiét do 80°C, sau do6
lam nguéi dén nhiét do phong va tién hanh do, do
hap thu cta Car nhuém FITC & 520 nm 1a cho anh ro
nhat.

2.6. Phép do @6 dan héi

Do cimg hay do bén ctia gel Car dugc thé hién
thong qua phép do do dan héi, duoc thyc hién trén
cung may do luu bién (ARG2, TA Instruments) skt
dung ca dia hinh nén (cone - plate) va dia phing
(plate - plate). Bo diéu khién nhiét do (Peltier
system) duoc st dung dé cai dat nhiét do theo yéu
cau. Dé ngan su bay hoi nuéc trong mau, dau
paraffin duoc stt dung 1am day quanh dia. M6 dun
dan hoi cta Car (storage modulus, G’) trong qua
trinh dong tu va néng chdy va mo dun dan hdi cta
gel ¢ trang thai 6n dinh (elastic modulus, G,) duoc
xac dinh dé danh gia chat luong Car. Qua trinh do
duoc thuc hién & toc do thay d6i nhiet do la
2°C/phut.

2.7.Xirly s6 lieu

S6 lieu trinh bay 1a s6 liéu trung binh duoc 14y tir
lap lai 3 lan thi nghiém. D6 thi duoc vé bang phan
mém Sigma plot 11.0 (Systat Software, Inc).

3. KET QUA VA THAO LUAN

3.1. Hieéu sudt tach chiét, ham lugng khoang va
cdu trdc clia carrageenan
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Két qua vé hiéu suat tach chiét Car tho 1a 43% va
Car sau tinh ché 1a 28%, két qua nay tuong tw nhu
cong bo cta Hung ef al (Hung, Hori, Nang, Kha &
Hoa, 2009) trén rong nuéi trong tai Cam Ranh. Khoi
lwong phan tir va ban kinh polyme cta Car 1a 1,1x10°
g/mol va 180 nm. Ham luong Na* va Ca®*" chtta trong
Car sau tinh sach lan luot 1a 40 mg/g va 0,07 mg/g
va do khong con thay K* c6 trong mau.

Thanh phan ciu tao cta Car tir rong Ka duoc
phan tich bing phd cong hudng tir hat nhan (‘H
NMR) va phé ctia k-car tinh khiét dugc dung dé dei
chiéu (Hinh 1). Theo cac nghién ctu trudc day, cac
loai Car khac nhau cé thé duoc xac dinh bing do
dich chuyén héa hoc trén phé proton (ppm) 'H NMR
trong khodang tir 5 dén 6 ppm (Tojo & Prado, 2003; F.
Van De Velde et al., 2002). Trén cung mot loai Car
nhung su dich chuyén proton cé thé khac nhau néu
nhiét do tién hanh thu phé khac nhau. Theo Tojo va
cong su phé 'H NMR ctia k-car va 1-car do & 80°C 1a
st dich chuyén proton ¢ cac peak 5,73 ppm va 5,97
ppm (so voi phé ctia chat chuan HOD & 4,82 ppm).
Theo Fred Van De Velde va cong su, phé 'H NMR
cua x-car va 1-car do & 65°C 1a cac peak 5,093 ppm va
5,292 ppm (so voi phé ctia chat chudn DSS & 0 ppm).
O day da so sanh phé ctia Car thu duoc tir rong Ka va
phé ctia «-car tinh khiét (ic-car mua tir Sidma Aldrich,
buc). Két qua cho thay phé 'H NMR cta Car chiét tir
rong Ka tuong tu nhu phé cta «-car véi peak cda k-
car ¢ 5,5 ppm (Hinh 1a&b). Phan tich d6 16n cta cac
peak cho thay Car tir rong Ka chira 95% «-car.

K—car

(a)

" LUUM,

6,0 55 5,0 4,5 4,0 3,5
5 (ppm)

Hinh 1. Phé 'H NMR ciia dung dich Car chiét tix
rong Ka (a) va k-car tinh khiét (b) (do & 80°C)
Hinh 2 mo6 ta vi cdu tric cta Car do trén may

CLSM, 20 mM KCI va 20 mM CaCl, dugc stt dung
thém vao dé xem céu tric cta Car khi c6 su hién
dién cua muoi. Két qua cho thdy Car & trang thai
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khong c6 muéi va thém 20 mM KCl déu dong nhat,
tuy nhién khi thém 20 mM CaCl, dung dich Car tré
nén khong déng nhat. Két qua nay twong ty nhu cac
nghién ctu da cong bé truéc day vé do dong
nhat/khong déng nhat ciia gel Car khi co su hién
dién cuta ion kim loai (Brenner, Tuvikene, Parker,
Matsukawa & Nishinari, 2014; Bui, Nguyen, Renou
& Nicolai, 2019a).

20 mM KCl

0 mM

20 mM CaCl,

25 pm

Hinh 2. Vi c4u trdc ciia Car tir rong Ka (ndng d¢ Car
10 g/L) & 3 nhém: khong c6 muéi, 20 mM KCl va 20
mM CaCl, do bing CLSM tai 20°C

3.2. Anh hudng clia ion K* dén kha ning tao gel
cila k- carrageenan
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Hinh 3. Sy thay d6i mo6 dun dan héi G’ & 0.1 Hz theo
nhiét d6 ciia dung dich Car (néng do 10 g/L) khi bé
sung KCl & cac ndng @9 khac nhau. Qua trinh Iam
lanh (ky hiéu d6ng) va lam néng chdy (ky hiéu mé)
déu gitt & t6c d6 gia nhiét 2°C/phtt.

Mo dun dan héi (storage modulus, G’) 1a mét
thong s6 quan trong dé danh gia do cing va do bén
ctia gel. Két qua vé su thay d6i mo dun dan héi cta «-
car trong hai qua trinh lién tuc gom qud trinh lam
mat tir nhiét do 70°C dén 5°C va lam nong chay tu
5°C dén 70°C @éu & toc do 2°C/phut duoc trinh bay &
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hinh 3. Két qua cho thdy, khi gidm nhiét do thi gia tri
G’ tang lién tuc va nguoc lai G’ giam khi nhiét do
tang. Gia tri G’ cang cao thi gel cang cing. Car duoc
biéet 1a gel thuan nghich nhiét nén khi gidm nhiét do
Car tir trang thai loang dan dan tang do nhot tao gel
va gel nay sé thay déi cau truc tré nén loang khi tang
nhiét 0 (Landry & Rochas, 1990; Morris, 1986). Do
bén dong két cta gel Car phu thuoc vao loai muéi,
noéng do Car va nhiét do. Trong nghién citu nay, K*
duoc st dung dua vao gel dé ting do bén dong két.
Két qua cho thay gia tri G’ cang tang khi ting néng
d6 K* cho vao dung dich Car tir 570 mM. Xu huéng
nay twong tu voi cac cong bé trudc day trén cung doi
tuong k-car (Hu, Du & Matsukawa, 2016).
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g
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Hinh 4. Sy thay ddi nhiét do tao gel (T,) ciia Car &
cac nong do khac nhau (5, 10, 20 g/L) theo s thay
d6i ndng d6 mudi KC1

Nhiét do tao gel (1a thoi diém gel chuyén pha tir
16ng sang ran) duoc xac dinh trong qua trinh lam
lanh gel, tai thoi diém gia tri G’ ting dot ngot
(Rochas & Rinaudo, 1980) (xem mdi tén chi T, trong
hinh 3). T, tang dan khi ting ham luong mudi trong
dung dich Car. Thi nghiém duoc khao sat twong tu
voi dung dich Car & cac nong do khac nhau gom 5,
10, 20 g/L, két qua gia tri T, duoc trinh bay & hinh 4.
Nhiét do tao gel ting tir khoang 20°C lén khoang
50°C khi ting ham luong K* tit 5 mM dén 100 mM.
Tuy nhién so sanh T, & cac mau c6 ham luong Car
khac nhau khong thdy su khac biét. Nghia 1a néng
do polyme cao hay thap khong lam thay déi nhiet do
tao gel cta keo Car. Nghién cttu ctia Bui va cong su
(Bui et al.,, 2019a) cho thdy T, khong thay d6i khi
thay d6i nong do keo rong x-car c6 bé sung mudi
CaCl,, nghién cttu ctia Bach va cong su (Nguyen et
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al.,, 2014) cho két qua tuong tw. Nghién ciu cta
Rochas et al (Rochas & Rinaudo, 1980) ciing két
luan nhiét d6 tao gel cta x-car thay ddi theo su thay
déi ham luong mudi va loai mudi hién dién trong
dung dich.

Dé so sanh do cung ctia gel & cac mau Car co
néong do khac nhau va bd sung luong mudi khac
nhau theo thoi gian, da lam lanh nhanh mau tit nhiét
do 70°C xuong 5°C sau do giit 5°C trong thoi gian 1
gio dé dat trang thai gel 6n dinh va do ctmg cua gel
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Hinh 5a. Thay d8i modun dan héi G’ khi lam lanh
nhanh va gitt & nhiét d6 5°C dung dich Car 10 g/L
b8 sung KCl & cac ndng do

3.3. Anh huéng ciia nhiét do dén do bén gel
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Hinh 6. St thay d6i modun dan héi G’ khi 1am lanh
nhanh va git & cAc nhiét @ khac nhau ctia dung
dich Car 10 g/L c6 b4 sung 30 mM KCl

Anh huéng cta nhiét do dén do bén dong két
ctia gel duoc khao sat thong qua su thay déi G’ khi
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duoc ldy & gia tri nay, goi la G, (elastic modulus)
(Hinh 5a). Thi nghiém lap lai 3 1an véi Car & cac
néng do khac nhau, két qua duoc trinh bay trong
hinh 5b. G, tang nhanh & giai doan dau gidm nhiét,
sau do tang tir tir va cudi cung la git 6n dinh (Hinh
5a). Do cing cua gel tang theo ty 1é thuin voi viéc
tang néng do Car. Két qua hinh 5b cho thay G, tang
khi tang nong do Car tir 5 dén 20 g/L, G, ciing ting
khi tang ham lwong mudi dén 50 mM, sau d6 cho du
tang luong mudi thi gia tri G, van khong tang.

(b)
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Hinh 5b. Sy thay @i moé dun dan héi & trang thai
6n dinh (G,) sau mot gio & 5°C theo nong do KCl
ctia Car & cac nong d6 5, 10, 20 g/L
giam nhiét d6 dung dich Car (cé dinh nong d6 mudi
30 mM KC)) tir 70°C dén cac nhiét do khac nhau
(Hinh 6). Két qua cho thay d¢ cimg cta gel tang khi
nhiét d6 giam trong vung khao sat tit 5-30°C. G’ ting
nhanh & giai doan dau va sau d6 ting cham, cudi
cung 1a gitt 6n dinh doi v6i cac mau khao sat & nhiét
do thap 5, 10, 15 va 20°C. Tuy nhién cac mau khao
sat & nhiét do cao hon 20°C cho thiy G’ ting déu &
cac giai doan, dic biét mau & 30°C tiép tuc tang trong
thoi gian giit nhiét. Diéu nay co6 thé xac nhan trang
thai gel ctia Car nhanh dat trang thai 6n dinh gel khi
& nhiet do thap hon & nhiét do cao.
4. KET LUAN

Carrageenan chiét xuat tit rong K alvarezii nuodi
tai Cam Ranh, Khanh Hoa chita cht yéu 1a «-Car
(95%). Muoi KCI c6 anh hudng dén nhiet do tao gel
va do bén gel ctia loai Car nay. Nhiét do tao gel tang
khi tang luong mudi trong dung dich Car. Xu huéng
nay anh huéng tuong t dén do bén gel, tuy nhién do
ctmg cta gel dat t6i da khi cho muéi KCl & nong do
40 mM. Nhiet do tao gel va sy thay déi tinh chat cta

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2021



KHOA HOC CONG NGHE

gel theo nhiét d9, ham luong cation, hay ham luwong
Car déu tuan theo xu huéng chung cta gel thuan
nghich nhiét. Két qua thu duoc nay 1a nguon thong
tin tham khao cho cac nghién cuu ti€p theo va cho
nha san xudt c¢6 co s& lua chon phuong phap thu
nhan keo rong than thién véi méi truong va hiéu qua
hon khi két hop diung enzymes, hd tro vi song hay
siéu am.
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STRUCTURAL AND RHEOLOGICAL PROPERTIES OF CARRAGEENAN FROM RED SEAWEED
(Kappaphycus alvarezii) CULTIVATED IN CAM RANH, KHANH HOA

Bui Tran Nu Thanh Viet, Nguyen Trong Bach

Summary

This study aimed to evaluate the structural and rheological properties of k-carrageenan extracted from red
seaweed Kappaphycus alvarezii cultivating in Cam Ranh, Khanh Hoa. Carrageenan was extracted by water
method in order to keep its natural structure. Raw carrageenan was purified to remove insoluble parts and
minerals before analysis. The results on structure showed that Car obtained from Ka seaweed contains
mainly kappa-car (95%), molecular weight (M,,) and polymer size (R,) of this carrageenan is 1.1 x 10° g/mol
and 180 nm. The storage modulus (G’) of carrageenan gel increases with decreasing temperature and vice
versa. Adding KCl to carrageenan solution with a concentration of 5 - 40 mM significantly increases G’ and
gelling temperature, but when adding KCl > 40 mM, G’ did not increase. Gelling temperature increases
from about 20°C to 50°C when increasing KCl concentration from 5 mM to 100 mM, but this temperature
didn’t change when changing in carrageenan content (5, 10, 20 g/L).

Keywords: Carrageenan, rheology, viscosity, storage mudulus, structure.
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