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NGHIEN CU'U SU THAY POI CUA HAM LUQNG VA CHAT LUQONG
CARRAGEENAN THEO THANG TU RONG PO BETAPHYCUS GELATINUS
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Tom tit: Rong do Betaphycus gelatinus la lodi rong cé gid tri cao, duwoc thi truong wa chudng, dwoc khai
thac tw nhién va dang dung trudc nguy co tuyét chung do tinh trang khai thdac qua mirc. Rong dwoc thu
hang thang trong khoadng thoi gian thu hoach theo kinh nghiém ddn gian (thang 3 — thang 5) o Ninh Thudn,
Viét Nam nhdm déanh gid sw thay doi vé ham luong, thanh phén carrageenan (3,6-anhydrogalactose, sulfate
va logi carrageenan), tir dé dwa ra dwoc thoi diém thu hoach thich hop cho lodi rong nay. Ham lwong
carrageenan chiét tw nhién tang dan tir 68,4 — 73,1 %, ham lwong 3,6-anhydrogalactose dao dong tir 22,9
— 24,8 %, ham luong sulfate tang dan tir 18 — 20,6 % trong cdc thang 3, 4, 5/2021. Cac két qua dat dwoc
goi ¥ rang giai doan thu hoach tir thang 3 dén thang 5 2021 la giai doan rong truong thanh va dat dwgc
ham lwong va chdt lwong carrageenan cao nhat. Két qua cdc dai hdp thu tie phé hong ngoai cho thdy mdu
carrageenan chiét tw nhién tir rong do B. gelatinus thu hoach o tinh Ninh Thudn, Viét Nam la hén hop cua

kappa- va beta-carrageenan.

Tir khéa: Rong do, Betaphycus gelatinus, ham luong carrageenan, thanh phdn carrageenan.

1. Pit van dé

Rong do Betaphycus gelatinus 1a loai rong
c6 gia tri cao, dugc thi truong trong nudc ua
chudng, 1a ngudn nguyén liéu phong pht dé
nghién ctru carrageenan va cac hop chat moi
tir rong nay cho dinh huéng s dung. O Viét
Nam, loai rong nay chi dugc khai thac tu
nhién, viing phan b6 ctia chiing ngay cang thu
hep va ding trudc nguy co tuyét chung do
tinh trang khai thac qua muec.

Tai tinh Ninh Thuan, Viét Nam, rong do
B. gelatinus duoc khai thac tu nhién tu thang
3 dén thang 5 hang nim theo kinh nghiém cta
nguoi dan dé lam nguyén liéu cho nganh thuc
pham. Tuy nhién, hién tai chua c6 nhiéu
thong tin danh gia vé ham luong, chét luong
carrageenan cua loai rong do B. gelatinus thu
hoach trong giai doan nay nhu thé nao dé lam
co sO khoa hoc cho thu hoach.

Hién tai co rat it cac tai liéu nghién ctu vé
carrageenan va lectin chiét xuét tir rong do B.
gelatinus. Theo Renn va cs (1993), ham
luong carrageenan trong rong Fucheuma
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gelatinae 1a 38 %, theo Greer va Yaphe
(1984) ham luong carrageenan trong rong £.
gelatinae 1a 57 %, theo Tran Vin Huynh
(2019), ham luong carrageenan tur rong do 5.
gelatinus nudi trong trong phong thi nghiém
la 70 — 78 %. Carrageenan trong rong do B.
gelatinus duoc xac dinh la c6 thanh phﬁn
beta-carrageenan (Renn et al., 1993). Chua
c6 bat ky tai liéu niao cong bd vé loai
carrageenan co trong rong do B. gelatinus tai
Viét Nam.

Chua c6 nghién ciru nao trén thé gidi vé
su thay d6i ham luong, chat luong
carrageenan thay doi theo mua trong niam &
loai rong do B. gelatinus ngoai tu nhién, trong
khi & cac loai rong thudc chi Kappaphycus
duoc nuoi trong pho bién c6 kha nhiéu cac
nghién ctu vé van dé nay nhu ¢ Viét Nam
(Hung et al., 2009) (Hung et al., 2019),
Philippines (Ohno et al,, 1994), Brazil
(Hayashi et al., 2007), Indonesia (Aslan et al,
2019).



2. Vit liéu va phwong phap nghién ciru
2.1. Vit liéu

Rong do6 B. gelatinus thu & ving bién thon
Thai An, tinh Ninh Thuan tir thang 3 dén
thang 5 nam 2021, day la giai doan nim trong
khoang thoi gian nguoi dan dia phuong thu
hoach rong hang nam theo kinh nghiém dan
gian (tir thang 3 dén thang 5) (B6 Khoa hoc
va Cong nghé Viét Nam, 2007), (Lé Nhu
Hau, 2000). Khu vuc thu mau xung quanh vi
tri toa do 11°40'27,28"B 109°10'46,54"D.
Thu mAu rong & mdi gita thang. Mdi lan thu
3 mau rong (khoang 200 g/mau) & 3 vi tri
khéac nhau cua khu vuc thu mau. Tai mdi vi
tri, dung dao cat tr 1 — 3 cum rong gan sat
nhau véi tong khoi luong khoang 200 g, danh
dau lai vi tri da thu. Tiép tuc thu cac cum rong
lién ké tai 3 vi tri da danh dau trong nhiing
lan thu mau vao cac thang tiép theo.

Sau khi thu, rong duogc rira sach béng nudc
bién, gitr trong tui zip trong thung x6p voi da
kho va chuyén vé phong thi nghiém. Mau
rong duoc phan loai bang phuong phap phan
loai hinh thai béi ThS. Tran Van Huynh —
Vién Nghién ciru va Ung dung cong nghé
Nha Trang.

Rong tuoi sau khi thu vé duogc xir 1y theo
phuong phap ctuia Hellebust va Craige (1978),
can 100 g mau rong tuoi nghién véi ethanol
80 %, loc so va phoi kho dé duoc bot rong
kho, can khéi lugng bot rong kho va luu giir
6 -20°C.

2.2. Phuong phdp nghién ciru
2.2.1. Phuong phdp chiét carrageenan tir
nhién

Chiét carrageenan tu nhién theo phuong
phap cua Hellebust va Craige (1978), 2 g bot
rong khé duoc chiét véi 200 mL 0,5 M
NaHCOs ¢ 90 °C trong 2 gio v6i su khuiy
tron thuong xuyén. Hon hop duoc loc tho qua
tai vai va loc tinh bang loc hit chan khong
v6i chat tro loc diatomite. Dich loc duoc két
tta véi 50 mL dung dich 2 %
cetyltrimethylammonium bromide
(Cetavlon) qua dém. Ly tam thu tda, ria tua
3 lan voi dung dich CH3COONa bao hoa dé
loai bo Cetavlon, tiép tuc rira taa 3 lan trong
ethanol 95 % dé loai bo CH;COONa. Thu hoi
carrageenan trong dia pertri va lam kho ¢ 60
°C trong 24 gio. Thu mau va giir & -20 °C cho
dén khi dung.

Ham luong carrageenan chiét ty nhién
duoc tinh theo cong thic:
Ham lugng carrageenan (% bot rong kho)

Khéi lwong carrageenan
= YRy AT x 100
Khoi lwugng mau

2.2.2. Xdc dinh ham luong  3,6-
anhydrogalactose trong carrageenan

Xac dinh ham luong 3,6-anhydrogalactose
trong carrageenan theo phuong phap cua
Yaphe, Arsenault (1965), dung D-fructose
lam chuan. Lay 0,5 mL dung dich chuan,
nudc cat va dung dich mau (khoang 100- 120
ng/mL) cho vao ong nghiém. Lam lanh cac
ong nghiém trong da, sau do thém 2,5 mL
thudc thir resorcinol- acetal lanh vao mdi 6ng
nghiém. Tron déu cac 6ng nghiém va lam
lanh cac 6ng nghiém 1én 20 °C trong 4 phut,
sau do dun ¢ 80 °C trong 10 phut. Lam lanh
6ng nghiém trong chau da trong 1,5 phut va
do do héip thu ¢ budc song 555 nm trong 15
phat. Ham luong cua 3,6-anhydrogalactose
duoc xac dinh véi chuan D-fructose va nhan
voi gia tri 1,087 theo hé $6 gitta 3,6-
anhydrogalactose/D-fructose. Mau  duoc
phan tich 3 lan dé tinh gi tri trung binh.
2.2.3. Xac dinh ham lwong sulfate trong
carrageenan

Xac dinh ham luong sulfate trong

carrageenan theo phuong phap, dung Na2SO4

lam chuan. Liy 0,5 mL mau chuan, mau
polysaccharide (100 — 120 pg/mL) va nudc
cat cho vao cac ong nghiém, thém 2 mL
ethanol 96 % vao cac ong nghiém, tron déu.
Sau do, thém 1,0 mL dung dich dém BaCl, va
1,5 mL dung dich rhodizonate sodium, tron
déu. Gift cac éng nghiém trong toi & nhiét do
phong trong 10 phut va do d hap thu & budc
song 520 nm trong 30 phut. Mau dugc phan
tich 3 1an dé tinh gia tri trung binh (Ohno et
al., 1994).
2.2.4. Xdc dinh cdac nhom chirc cua
carrageenan bang pho hong ngoai

Mang duoc chuan bi bang cach lam kho 5
mL (5 mg/mL) dung dich miu trén bé mit
polyethylen 0 60 °C, tron voi KBr, €p thanh
vién dong nhat va dua vao ngin chira mau ctia
may do phd. Cac dai quang phd duoc ghi lai
trong khoang tir 4000 dén 500 cm™ trén may
quang phé ALPHA ché d6 Bruker, Dic.

Pho Fourier-Transform Infrared (FT-IR)
cla mau carrageenan duoc do trén may
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Bruker mode ALPHA ¢ Vién Cong nghé Hoa
hoc Tp. H6 Chi Minh.
2.2.5. Phuong phap xir Iy s6 liéu

Phén tich thong ké si dung phan mém
Microsoft Excel dé xac dinh gia tri trung
binh, d6 léch chuan ctia cac két qua. Phuong
phap phan tich One-way ANOVA va phan
tich T-test cia phan mém Microsoft Excel
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duoc st dung dé kiém tra sy khac biét gitra
cac thang véi nhau.

3. Két qua va thio luin

3.1. Ham lwong ciia carrageenan chiét tw
nhién

Hinh 1. a) Rong d6 B. gelatinus tuoi. b) Bot rong kho. ¢) Carrageenan chiét tu nhién

Carrageenan chiét tu nhién sau khi chiét
va say kho dugc can lai khoi lugng va tinh ti

1 % so v6i bot rong kho, két qua duogc trinh
bay trong Bang 1.

Biang 1. Ham lugng carrageenan tir rong d6 B. gelatinus thu tir thang 3 dén thang 5/2021

Thong sb Thang 3 Thang 4 Thang 5
Ham luong carrageenan chiét tu nhién a a b
i + + +
(% bot rong kho) 684+ 1,5 68,4+ 1,6 73,1+ 1,9

Ham lugng carrageenan ¢ thang 5 vuot
troi (73,1 %) so voi cac thang con lai (68,4
%) (p < 0,05). Ham luong carrageenan chiét
tu nhién trong nghién cttu nay dao dong tu
68,4 — 73,1 %, cao hon ham luong
carrageenan tu cac rong do chi Kappaphycus
va chi Eucheuma da duoc cong bd tir rong K.
alvarezii ¢ Philippines (54,6 %) (Trono &
Lluisma, 1992), Indonesia (45 %) (Aslan et
al., 2019), Mexico (30,3 - 40,7 %) (Muifioz,
Freile-Pelegrin, & Robledo, 2004), Brazil (31
— 43 %) (Hayashi et al., 2007), Viét Nam
(45,6 — 49,8 %) (Hung et al., 2009) va o
Trung Quéc tir rong E. gelatinae (57 %)
(Greer & Yaphe, 1984).

Mic du c6 nhiéu cong b6 vé ham luong
carrageenan, viéc so sanh dinh luong va dinh
tinh rat kho khan, vi ham lugng carrageenan
thay ddi tuy thudc vao phuong phap chiét

S6 liéu la gia tri trung binh cua 3 ldn lap lai.
xuat, thoi gian thu hoach rong va nguyén liéu
tho duoc dung dé chiét (Hung et al., 2009)
(Hayashi et al., 2007) (Subba Rao, Kumar,
Ks, & Thakur, 2008). Su khac biét nhu vay
c6 thélado phuong phap nghién ctru duoc st
dung trong moi nghién cuu, dia diém nudi
trong va thoi diém thu hoach rong.

Trong nghién cuou nay, ham luong
carrageenan tu rong do B. gelatinus cd xu
hudng ting dan tir thang 3 dén thang 5, trong
mua thu hoach rong hang ndm theo kinh
nghiém dan gian. Két qua nay cho thay rong
do B. gelatinus c6 thé phat trién tot nhat vao
giai doan tir thang 3 dén thang 5, ham luong
carrageenan thu duoc tuong d6i cao va on
dinh, thich hop dé tién hanh thu hoach.

3.2. Ham lugng 3,6-anhydrogalactose va
sulfate ciia carrageenan chiét tw nhién

Bang 2. Ham lugng 3,6-anhydrogalactose va sulfate cuia carrageenan

Ham luong (% carrageenan) Thang 3 Thang 4 Thang 5
3,6-anhydrogalactose 23,1+£05* 248+0,6° 229+0,5%
Sulfate 18,0+ 0,6° 20,3+0,7° 20,6 £0,6°
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Ham luong 3,6-anhydrogalactose chiét tu
nhién dao dong tir 22,9 — 24,8 % carrageenan.
Ham luong 3,6-anhydrogalactose cling da
duoc thong bao cho kappa-carrageenan tu
rong K. striatus tu 15 — 40 % carrageenan
(Hayashi et al., 2007) (Nanaki et al., 2010)
(Zia et al., 2017), tu 36 — 38 % carrageenan
d6i voi cac loai rong thudc chi Eucheuma
(Renn et al., 1993). Co su khac biét cua ham
luong 3,6-anhydrogalactose gitia thang 3 —
thang 4, va thang 4 — thang 5 (p < 0,05),
khong co su khac biét gitta thang 3 va thang
5.

Ham luong sulfate trong mau carrageenan
chiét tu nhién chiét xuét tu rong do B.
gelatinus dao dong tor 18 - 20,6 %. Ham
luong sulfate cao to 23,1 — 345 %

carrageenan cling da duoc thong bao cho
kappa-carrageenan tu rong K. striatus
(Nanaki et al., 2010) (Zia et al., 2017). Ham
lugng sulfate trong nghién ciru nay hoi thap
hon ¢ thang 3/2021 so voi 2 thang con lai (p
<0,05) va khong co su thay d6i dang ké trong
cac thang 4, 5/2021 (p > 0,05).

Két qua ham luong 3,6-anhydrogalactose
khong khac biét nhiéu giira cac thang, va ham
luong sulfate ting nhe tu thang 3 — 5/2021 &
rong d6 B. gelatinus thu hoach tu nhién,
chung t6 rong da budc vao giai doan truong
thanh, chat luong du tot dé tién hanh thu
hoach.

3.3. Cac nhom chirc dic trung tic rong do B.
gelatinus
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Hinh 2. Pho hong ngoai cia mau carrageenan tir rong do B. gelatinus thu thang 3/2021
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Hinh 3. Pho hong ngoai cia mau carrageenan tir rong do B. gelatinus thu thang 5/2021

Dai hap thu 845 - 850 cm™! tuong ting voi
dao dong cang cia C4—O-S dac trung cho —
SO4 tong cua B-D-galactose trong kappa-
iota- va beta-carrageenan (Arman, 2012). Dai
hap thu & khoang 890 — 892 cm’! di duoc
thong bao cho dao dong cua lién két C-OH &
vi tri C4 ciua 3-p-D-galactose trong beta-
carageenan (Arman, 2012). Dai hap thu &

khoang 928 - 930 cm™! tuong Ung vodi sy ton
tai cua lién két C—O—C cua 3,6-anhydro D-
galactose cua carrageenan (Arman, 2012).
Dai hap thu & khoang 1068 - 1070 cm™ dao
dong cing cta lién két C—O trong alcol bac 2
cua vong pyranose (Pereira et al., 2003). Dai
hap thu & khoang 1158 - 1160 ecm™ duoc
thong bao cho dao dong cua lién két C-O—C
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cia 6-O-methylated Galalactose (Pereira et
al., 2003). Dai hép thu 1255 - 1265 cm™
tuong tmg v4i dao dong ddi xting cua lién két
0=S=0 dic trung cho —SO4 tong cua f-D-
galactose cho kappa- carrageenan (Arman,
2012). Pho hong ngoai clia cic mau
carrageenan khong phat hién cac dai hip thu
& 6805 cm™! cho 3,6 anhydro-a-D-galactose-
2-sulfate cho iota carrageenan va galactose-
2-sulfate/galactose-6-sulfate cho lambda
carrageenan chi ra rang cac mau khong chira
iota carrageenan va lambda carrageenan
(Santos, 1989).

Vé co ban, khong co su khac biét giira két
qua phd hdng ngoai cua carrageenan chiét
xuat tir rong do B. gelatinus thu hoach tir
thang 3 dén thang 5/2021. Dua trén cac dic
tinh cac nhom chiic cua carrageenan, cho
thidy ring carrageenan trong rong do B.
gelatinus ton tai & 2 dang chinh la kappa- va
beta- -carrageenan. Két qué nay tuong tu voi
cac két qua di duoc thong bao vé hdn hop
kappa- va Dbeta-carrageenan cuia mau
carrageenan tu rong do B. gelatinus (F.
gelatinae) & Philippines va Trung Qudc
(Renn et al., 1993) (Greer & Yaphe, 1984).
4. Két luan

Ham luong carrageenan chiét ty nhién
tang dan tur 68,4 — 73,1 %, ham luong 3,6-
anhydrogalactose dao dong tir 22,9 — 24,8 %,
ham luong sulfate ting dan tir 18 — 20,6 %
trong cac thang 3, 4, 5/2021. Ham lugng va
chat luong carrageenan chiét xuat tir rong do
B. gelatinus thu hoach tir thang 3 dén thang
5/2021 bién dong khong nhiéu. Cac két qua
dat duoc goi v rang giai doan thu hoach tir
thang 3 dén thang 5/2021 la giai doan rong
trudng thanh va dat dugc ham luong va chat
luong carrageenan cao nhit.

Két qua cac dai hip thu tir phd hong ngoai
cho thidy miu carrageenan chiét tu nhién tir
rong d6 B. gelatinus thu hoach ¢ tinh Ninh
Thuan, Viét Nam la hon hop cua kappa- va
beta-carrageenan.
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STUDY ON MOTHLY CHANGES CARRAGEENAN YIELD AND QUALITY
FROM THE RED ALGA BETAPHYCUS GELATINUS
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Pang Xuan Cuong!, Vo Thanh Trung!, Huynh Thi Hong Trang?
' Nha Trang Institute of Technology reseach and Application
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Abstract: The red alga Betaphycus gelatinus is a species of seaweed with high value, favored by the
market, exploited naturally and facing extinction due to overexploitation. The seaweed was collected
monthly during the harvesting period according to folk experience (March - May) in Ninh Thuan,
Vietnam to evaluate the change in carrageenan yield and quality (3,6-anhydrogalactose content, sulfate
content and carrageenan type), thereby giving an appropriate harvest time for this seaweed. The content
of naturally extracted carrageenan gradually increased from 68.4 to 73.1%, the content of 3,0-
anhydrogalactose ranged from 22.9 to 24.8%, the content of sulfate gradually increased from 18 to
20.6% in March, April, and May 2021. The obtained results suggest that the harvest period from March
to May 2021 is the period when the seaweeds mature and achieve the highest carrageenan content and
quality. The results of absorption bands from infrared spectroscopy show that the carrageenan sample
naturally extracted from Hong Van seaweed harvested in Ninh Thuan province, Vietnam is a mixture of
kappa- and beta-carrageenan.

Keywords: Red alga, Betaphycus gelatinus, carrageenan yield, carrageenan composition.
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