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SU BIEN POI THEO THANG CUA PAC PIEM

HOA HQC VA TiNH CHAT GEL CUA AGAR CHIET TU
GRACILARIA TENUISTIPITATA TRONG VINH NHA TRANG,

Tém tit

VIET NAM

Tran Thi Thanh Van, V6 Mai Nhu Hiéu, Lé Nhu Hau,
Pham BPuc Thinh, Bui Minh Ly
Vién Nghién ciru va Ung dung Cong nghé, Nha Trang

Tinh chéit gel va thanh phan hoa hoc ciia agar chiét tir loai rong G.
tenuistipitata thu thap tai cac thang khac nhau trong nam trong vinh Nha
Trang - Viét Nam da dugc nghién ciru. Hi€u suit chiét agar tir rong ty
nhién bién doi tir 11 % theo khdi lugng khé vao thang 8 dén 28,3 % vio
thang 4 trong khi hiéu suat chiét agar c6 xir Iy kiém bién ddi tir 9,3 dén
23,8 %. Strc déng (ndng do 1%) ting nhanh khi chiét agar co xir 1y kiém
va cao nhat vao thang 3 (923,3 g/cm”). Ham lugng sulfat dao dong
trong khoang 3,4 dén 4,3 % va giam nhiéu khi rong duogc xur 1y kiém
(1,5-1,3 %). Thanh phan chinh cia agar 1a 3,6 anhydro-L-galactose
(31,7 &n 46,5 % mol tinh theo tong ham luong duong) va galactose
(52,8 dén 72,3 %). Agar bi thé mot phﬁn tai vi tri 6 cia D-galactose
(12,9 &én 16,5 %).

MONTHLY VARIATION IN THE CHEMICAL AND GELLING
CHARACTERISTICS OF AGAR FROM G. TENUISTIPITATA

COLLECTED FROM NHA TRANG BAY IN VIET NAM

Tran Thi Thanh Van, Vo Mai Nhu Hieu, Le Nhu Hau,
Pham Duc Thinh, Bui Minh Ly

Institute of Technological Research and Application, 02 Hung Vuong St.,

Abstract

Nhatrang city, Vietnam

The chemical and gelling properties of agar from G. tenuistipitata
collected from Nhatrang bay in Vietnam at different months of the year
were studied. Agar yield varied from 11 % of the dry weight in August
to 28.3 % in April while the yield of alkali treated agar varied from 9.3
% to 23.8 %. Gel strength (1% concentration) increased when alkali
treatment was carried out and was highest in March (923 g/cm?).
Sulfate content ranged 3.4-4.3 % and decreased significantly when the
seaweed was treated with alkali (1.5-1.1 %). The main components of
this agar were 3.6 anhydro-L-galactose (31.7 to 46.5 molar % of the
total amount of sugars) and galactose (52.8 to 72.3 %). The agar was
partly substituted on the position 6 of 3-linked D-galactose (12.9 to 16.5
% of 6-O-methyl-D-galactose).
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1. MO PAU

Agar la mét loai keo rong bién dugc sir dung rong rai trong cac linh vuc khoa
hoc va hoat dong san xuat. Ngudn cung cap agar chu yéu tai cac ving khi hau
nhi¢t d&i va can nhiét d6i 1a cac loai rong thudc chi Gracilaria va chi
Gelidium, chung chiém 90 % ngudn nguyén liéu dé san xuat agar (Perez,
1999). Agar bao gém hai loai chinh agar trung tinh va agar mang dién tich
(agaropectin). Agar trung tinh c6 kha nang tao gel cao trong phén tur cua chung
gom cac disacharide agarobiose va cac disaccharide nay c6 thé dugc methyl
hoéa tai cac vi tri C6 va C2 trong cac gbc D-galactopyranosyl va 3.6
anhydrogalactopyranosyl. Agar mang di¢n tich kha nang tao gel kém trong
phan tir ca chiing gom disaccharide agarobiose dugc sulfat hoa ¢ cac vi tri C2,
C4 ctia gbc D-galactopyranosyl va lugng 16n disaccharide agaran dugc sulfat
hoa tai vi tri C6 trong gbc L- galactopyranosyl hay con goi la porphyran
(Lahay, 2001). Trong quy trinh san Xudt agar voi qui m6 pilot va cong nghiép
thuong phai tién hanh qua giai doan xir Iy kiém nham chuyén porphyran thanh
disaccharide agarobiose lam ting kha nang tao gel cua agar (Ohno va cs.,
1997)

Tinh chat gel (stc dong, nhiét do dong, tan dong va d6 nhdt) cua agar
phu thudc vao thanh phan hoa hoc cta agar. Strc déng ting cung chiéu voi ham
luong 3,6 anhydrogalactose va nguoc chiéu voi ham luong sulfat trong khi
nhiét do dong va tan dong phu thuoc vao mirc do methyl hoa cta disaccharide
agarobiose (Lahay, 2001).

Di ¢6 nhiéu cong trinh cong bd vé sy bién ddi theo mua ciia ham luong
va chat luong agar chiét tir cac loai rong Gracilaria thu thap tai cac ving khi
hau nhiét doi va can nhiét d61 nhu: Gracilaria sp., Gracilaria verrucosa,
Gracilaria sordida... (Bird, 1984; Chirapaat & Ohno, 1993; Christeller &
Laing, 1989). Tuy nhién chwa c6 cong trinh ndo cong bd vé sy bién doi theo
mua 1én ham luong va chit luong agar chiét tir lodi rong G. tenuistipitata. Day
1a loai rong phan bd phd bién & bo bién Trung Qudc va Viét Nam.

Trong bai bio nay chiing t6i nghién ctru su bién ddi theo thang cua dic
diém hoa hoc va tinh chat gel ctia agar chiét ty nhién va xur 1y kiém tir loai rong
G. tenuistipitata. Tir d6 dinh hudng thoi gian thu hoach loai rong nay thich hop
cho cong nghé ché bién ching.
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I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU

Mau rong Gracilaria tenuistipitata duoc thu thap tai cac ao nudi tom hodc moc
tu nhién tai khu vuc cura song Céi, vinh Nha Trang, Khdnh Hoa thoi gian tir
thang 1 dén thang 10 nam 2005.

MAu rong bién sau khi thu vé rira sach nudc bién, rac va cat bang nude
ngot dem phoi kho roi chiét theo qui trinh cua Ohno va cs. (1997) nhu sau:

- Chiét agar c6 xir 1y kiém: 40 g rong khé rira sach duge xir 1y bang 2 lit
dung dich NaOH 6 % & nhiét do 70-80 °C trong 3 gid va rira dudi voi
nudce trong 30 phit. Sau d6 dugc xir 1y tiép bang 2 lit dung dich H,SO,4
(0,11-0,18%) trong 1 gio va rira lai dudi voi nude trong 2 gio. Mau
rong sau khi xir Iy dem chiét 3 lan v6i nudc cat (pH=7-8) & nhiét do
100 °C trong 3 gid dé thu nhan duoc dung dich agar, loc va liy dung
dich, loai nude khéi dung dich nay bfmg lam lanh, xa da, séy kho, ta thu
duoc agar dang soi.

- Chiét agar tu nhién: giéng nhu chiét agar xtr Iy kiém nhung khong thuc
hién giai doan xir ly kiém bang NaOH 6%.

- X4c dinh chit luong agar thu duoc bang cach do thong sb sirc dong cua
dung dich agar 1% trén may Rheo Meter model CR-500DX.

- Xac dinh thanh phan monosaccharide bang phwong phap cua Tran Thi
Thanh Van va cs. (2007) cac mau alditol axetate ciia cac mau duong
dugc phan tich trén may GC-FID.

- X4c dinh ham lugng sulfat bang phuong phap turbility (Babil, 1977).
III. KET QUA VA THAO LUAN
1. Su bién @i theo thang ciia hAm hrong agar

T hinh 1 cho thiy rang ham luong agar chiét ty nhién tir loai rong G.
tenuistipitata trong mot nam thay ddi trong khoang tir 11 dén 28,3 % va cao
nhét vao cac thang ba, tu va thang nam la nhimg thang c6 khi hau kho va am
r0i sau d6 ham lugng agar giam dan vao cac thang 6, 7, 8 va tang vao thang 9,
10 va 11. Trong khi ham luong agar chiét xtr 1y kiém ting dan tir thang 1 dén
thang 4 va sau d6 giam dan vao thang 6, 7, 8 va ting nhe vao thiang mua mua
(thang 9 va 10). Dic biét ham luong agar bi mat khi chiét xu Iy kiém ting tir 5
dén 10 % khi chiét agar tir mau rong thu thap vao thang 8, 9 va 10. Két qua
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nhan dugc nay tuong tu véi cac két qua nghién ctu cua Freile-Pelegrin &
Robledo (1997)

So sanh v4i ham lugng chiét agar tu nhién tr mot sb loai rong thudc chi
Gracilaria & vung nhiét doi khac thi ham lugng agar tir rong G. tenuistipitata
Viét Nam nho hon ham luong agar chiét tir cac loai rong thudc bo bién Chi Lé
va 16n hon ham luong agar chiét tir cac loai rong thudc bo bién Venezuela va
tuong duong véi ham luong agar chiét tir ving bién Thai Lan, Philipin va
Trung Qudc (Arano, 2000; Freile-Pelegrin & Robledo, 1997; Mouradi-
Givernaud va cs. 1993).
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Hinh 1. Sy thay ddi ctia ham lugng agar trong loai rong G. tenuistipitata theo thang
trong nam 2005

2. Sw bién d6i ciia thanh phan héa hoc va tinh chit gel ciia agar

Két qua thu duoc ¢ bang 1 cho thiy rang thanh phan hoéa hoc chinh cta agar
chiét tir loai rong G. tenuistipitata 13 galactose, 3,6 anhdrogalactose va sulfat
trong thoi gian 10 thang dao dong nhu sau: agar chiét ty nhién ham luong
sulfat (3,8 - 6,3 %), galactose (69,5 - 77,7 %), 3,6 anhydro galactose ( 22,3 % -
28,4%) va agar chiét xir Iy kiém ham lugng sulfat (1,1-1,5 %), galactose (53,5
- 62,5 %), 3,6 anhydro galactose (46,5 % - 37,5%). Anh hudng ctia mua 1én su
thay d6i cua thanh phan hoa hoc chinh thé hién tuong dbi rd rét. P6 1a ham
luong sulfat giam vao mua he 1a cac thang c6 khi hau kho va nong sau do tang
dan vao mua thu 1a cac thang 8, 9 va 10 ¢ khi hau mat va c6 mua. Khi xtr Iy
kiém ham lugng sulfat giam dang ké, diéu nay chimg t6 rang trong agar chiét
tu nhién nhom sulfat ton tai chu yéu duéi dang porphyran (tién t6 agarobiose).
Trong khi ham lugng 3,6 anhydro galactose ting dan tir thang 1 cho dén thang
5 va sau d6 giam dan. Mic du c6 sy thay d6i theo mua cta thanh phan héa hoc
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chinh cuia agar 1a galactose va 3,6 anhydrogalactose nhung mirc d§ methyl hoa
ctia cacbon & vi tri C2 trong gbc 3,6 anhydrogalactopyranosyl hau nhu khong
thay d6i va mic d6 methyl hoa cia cacbon & vi tri C6 trong gbc
galactopyranosyl chi thay ddi nhé vao cac thang mua thu 13 cac thang 8, 9 va
10.

Béng 1. Su bién dbi theo thang ctia thanh phan hoa hoc ctia agar trong loai rong G.
tenuistipitata nam 2005

Thanh phan monosaccharide (% mol)
Thang | Kihicu S‘,‘,}fat Galactose | % methyl | 3,6 anhydro | % methyl
mau (%) (DG) héa & galactose héa &

DG6 (LA) LA2
Théng A 1,2 61,9 16,2 38,1 3.4
1 N 4,2 76,8 16,1 23,2 3,5
Théng A 1,1 57,7 16,0 423 3,7
2 N 4,5 76,5 16,4 23,5 3,5
Théng A 0,9 53,5 16,3 46,5 3,6
3 N 43 75,5 16,3 245 3,5
Théng A 1,4 61,4 16,4 38,6 3,7
4 N 4,0 72.8 16,1 27,2 3.4
Théng A 1,6 62,5 16,3 37,5 3,7
5 N 3,9 71,6 16,5 28,4 3.5
Théng A 1,1 61,5 16,5 38,5 3,6
6 N 3,8 74.8 15,9 252 3,7
Théng A 1,5 64,8 16,3 352 3,5
7 N 4,0 75,3 15,8 24,7 3,6
Théng A 1,4 62,1 14,7 37,9 3,6
8 N 5,8 76,9 14,4 23,1 3,7
Théng A 1,3 61,9 14,2 38,1 3,5
9 N 6,3 77,7 14,3 223 3,7
Théng A 1,4 61,5 13,3 38,5 3,6
10 N 5,9 77,5 12,9 22,5 3,7

Su thay doi ctia thanh phan héa hoc theo thang dugc gii thich bai didu
kién nuoi trong rong thay doi theo mua nhu 1a ¢ man, nhiét d0 moéi truong va
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cuong d6 anh sang di anh huong dén qué trinh sinh tong hop agar cua ciy
rong.

Bang 2. Sy bién ddi theo thang ciia tinh chat gel ciia agar trong loai rong G.
tenuistipitata nam 2005

o Tinh chét gel caa agar
Thang | e Do nhét | Strc dong | NNigtdo Nhiét dé
Cps) | (gem) | 8 tan dong
Théng A 7,25 398,2 40-42°C 85,7-86,5 °C
1 N 12,36 84,4 40-42°C 86,5-87,2 °C
Thang A 9,3 697,1 40-42°C 88,7-89,2 °C
2 N 11,23 81,7 40-42°C 82,2-83,2°C
Théng A 10,8 923,0 40-42°C 90,5-91,0 °C
3 N 11,2 96,4 40-42°C 85,2-86,0 °C
Théng A 14,9 2223 40-42°C 89,0-89,7 °C
4 N 11,2 102,9 40-42°C 86,0-87,0 °C
Théng A 8,1 1944 40-42°C 86,0-87,0 °C
5 N 7,3 102,0 40-42°C 87,0-87,5°C
Théng A 8,5 2378 40-42°C 92,7-97, °C
6 N 10,9 97,0 40-42°C 91,7-92,5 °C
Théng A 10,1 256,4 40-42°C 89,0-90,0 °C
7 N 9,7 67,9 40-42°C 88,0-88,5 °C
Théng A 15,2 352,5 40-42°C 93,5-95,0 °C
8 N 15,2 65,0 40-42°C 94,5-95,0 °C
Théng A 18,7 347,0 40-42°C 93,5-95,0 °C
9 N 9,7 33,7 40-42°C 87,0-88,0 °C
Théng A 11,2 336,4 40-42°C 94,0-95,0 °C
10 N 9,7 45,05 40-42°C 89,0-90,5 °C

Su bién ddi cua do nhét, nhiét do dong va tan dong cua agar chiét tu
nhién va chiét xu ly kiém theo mua khong r6 rang (Bang 2). D6 nhét dao dong
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trong khoang (7,25 - 15,2 CPs), nhiét do dong trong khoang (40 -42 °C) va
nhiét do tan dong trong khoang (82-95 °C). Trong khi sy bién ddi sirc dong
theo muia dugc thé hién rd rang hon. Trong 10 thang khao sat, két qua thu duoc
1a stc dong tiang trong 3 thang mua kho, khi hdu 4m sau d6 giam dan vao thang
6, 7 va 8 va it thay ddi trong cac thang mua mua. Su bién d6i cua stuc dong
hoan toan phu hop theo sy bién ddi ctia thanh phan hoa hoc. St dong tang khi
ham lugng sulfat giam va ham lugng 3,6 anhydrogalactose tang. Tuy nhién
agar chiét xir Iy kiém tir rong thu thap tir thang 4 dén thang 10 thi it co su lién
quan gitra thanh phan héa hoc va sy thay doi stc dong ctia agar va nhu vay
nhitng yéu t6 anh hudng 1én sitc dong ciia agar khong chi 1a thanh phan héa
hoc ma con ¢ nhing yéu t6 khac. Theo Rochas va Lahay [8] thi mot trong
nhing yéu t6 d6 1a d6 dai ctia mach phan tir polyme agar. Vi vay chung t6i cho
ring c6 thé trong nhimg thang 4, 5, 6 va 7 v6i didu kién moi truong kho va
néng co xay ra hién twong thuy phan lam ngan mach phan tir polyme agar.

Agar chiét ty nhién c6 sitc déng nho (< 100 g/em?) khi xtr 1y kiém stc
dong tang 1én mc}t cach dang ké tir (194 -932 g/cm?, bang 3), dé agar dat sirc
déng > 300 g/ cm” cho muc dich thuong mai thi trong quy trinh san xuét agar
tu loai rong G. tenuistipitata thi phai qua giai doan xur ly kiém thuc hién phan
tng chuyén hoéa tir porphyran (tién t6 agarobiose) thanh agaroblose lam tang
sirc dong cua agar. Lahaye va Yaphe (1988) cho rang trong giai doan céy rong
con non s& tong hop duoc polysaccharide dang agar co chita nhiéu porphyran
hon giai doan cay rong truong thanh va suy thoai. Trong cong trinh nay ching
t6i ciing thu duoc két qua twong ty do6 1a khi chiét xir 1y kiém tir rong thu thap
trong cac thang 1, 2 va 3 tuong tng voi giai doan cdy rong con non ham lugng
3,6 anhydro galactose tang cuc dai tai thang 3 (tang tir 24,5 dén 26,5 %).

IV. KET LUAN

Qua két qua nghién ciru su bién ddi theo thang cia dic diém hoa hoc va
tinh chat gel cua agar chi¢t tr G. tenuistipitata tai vinh Nha Trang chung t6i
dua ra két luan sau:

- Agar chiét xir 1y kiém tir loai rong G. tenuistipitata vé chat lugng va
hi€u suat chiét c¢o6 thé st dung trong cong nghi¢p va xuat khau duogc.

- Diéu kién méi truong thich hop dé loai rong trén cho agar chat luong
cao su dung trong cong nghiép la vao mua kho va am. Thoi gian thu
hoach rong thich hop nhat tai vinh Nha Trang la vao thang 3 hang
nam.

173



Tran Thi Thanh Van et al., 167-174
Proceedings of National Conference ‘Bien Dong —2007’, Sept. 12-14, 2007, Nhatrang

TAI LIEU THAM KHAO

Arano K.G., G.C. Trono Jr, N.E. Montano, A.Q. Hurtado, R.D. Villanueva,
2000. Growth, Agar Yield and Quality of Selected Agarophyte Species from
the Philippines. Botanica Marina, 43: 517-524.

Babil C., 1977. An improved turbidimetric produre for the determination of
sulfate in plants and soil”. Talanta, 24: 49-50.

Bird K.T., 1984. Season variation in protein: carbohydrate ratios in subtropical
estuarine alga, Gracilaria verrucosa, and the determination of nitrogen
limitation status using these ratios. Botanica Marina, 24: 111-115.

Chirapaat A., M. Ohno, 1993. Season variation in the physical properties of
agar and biomass of Gracilaria sp. (chodra type) from Tosa bay, southern
Japan. Hydrobiologia, 260/261, pp. 541-547.

Christeller J. T., W. A. Laing, 1989. The effect of environment on the agar
yield and gel characteristics of Gracilaria sordida Nelson (Rhodophyta).
Botanica Marina, 32: 447-455.

Freile-Pelegrin Y., D. Robledo, 1997. Effects of Season on the Agar Content
and Chemical Characteristics of Gracilaria cornea fromYucatan, Mexico.
Botanica Marina, 40: 285-290.

Lahay M., 2001. Developments on gelling algal galactans, their structure and
physico-chemistry. J. Appl. Phycol., 13: 173-184.

Lahaye M., W. Yaphe, 1988. Effects of season on the chemical structure and
gel strength of Gracilaria pseudoverrucosa agar (Gracilariaceae,
Rhodophyta). Carbohydr. Polymer, 8: 285-301.

Mouradi-Givernaud A., H. Morva, J. Cosson, 1993. Agar from Gelidium
latifolium (Rhodophyceae): Biochemical Composition and Seasonal
Variation. Botanica Marina, 35: 153-159.

Murano E., 1995. Chemical structure and quality of agar from Gracilaria. J.
Phycol. 7: 245-264.

Ohno M., Q. N. Huynh, S. Hilave, 1997. Biology and agar quality of cultivated
Gracilaria from Viet Nam. Bull. Mar. Sci. Fish. Kochi Univ. 17: 15-21.

Perez R., 1999. La culture des algues marines dans le monde, [FREMER.

Tran Thi Thanh Vén, Bui Minh Ly va Chu Pinh Kinh, 2007. Phan tich thanh
phan dudng trong polysacrit dang agar chiét tir mot s loai rong do Viét
Nam. TC. Phén tich héa 1y va sinh hoc, S6 2(12): 3-7.

174



