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ABSTRACT

Alginate is liner polysaccharides extracted from brown seaweed. It is a co-
polymer composed of (1— 4)-p-D-mannuronic acid and a-L-guluronic
acid. In this paper, the effects of technological factors such as pH value of
sodium carbonate solution, temperature and time during the alkaline
extraction step on alginate yield and viscosity of the alginate were studied.
The results showed that the best conditions for alkaline extraction alginate
from brown seaweed residue Turbinaria ornata were determined at pH
value of sodium carbonate solution 11, temperature 59°C for 1.5 hours.
The maximum alginate content and viscosity were 32.15% dry weight
algae and 743 mPa.s, respectively.

TOM TAT

Alginate ld mét co-polymer mach thing dwoc chiét sudt tir rong ndu, dwgc
tao thanh tir lién két (1— 4) ciia p-D- -mannuronic acid va o-L-guluronic
acid. Trong nghién ciru nay, anh hwong cua cac Yéu té cong nghé tai cong
doan chiét kiem nhw pH cua dung dich soda, nhiét do va thoi gian nau
chiét dén ham lwong va d¢ nhét cia alginate dwoc nghién ciru. Két qua
cho thdy diéu kién tot nhat cho céng doan ndu chiét alginate tir ba rong
nau Turbinaria ornata dwoc xdac dinh la dung dich soda ding dé chiét ¢6
pH = 11, nhiét do nau chiét 59°C va thoi gian ndu chiét 1,5 gio. Ham
lwong va dg nhét cua alginate 16n nhat thu dwoc twong vmg la 32,15% so
v6i khéi lwong rong khé va 743 mPa.s.

Trich din: Nguyén Vin Thanh, Bui Vin Nguyén, Nguyen Dinh Thuét, Tran Thi Thanh Van va Vii Ngoc
Boi, 2017. Téi wu hoa qua trinh néu chiét alginate tir ba rong nau Turbinaria ornata (Turner) J.
AGARDH. Tap chi Khoa hoc Truong Dai hoc Can Tho. 49b: 116-121.

1 GIOI THIEU

rong mo (Sargassaceae) voi hai chi Sargassum va

Bién Viét Nam c6 dén 1.000 loai rong bién da
duoc xac dinh, trong d6 c6 hon 120 loai rong nau
c6 gia tri kinh t& cao va c6 trir lwong 16n nhat.
Rong nau phan bd tir bién Bic dén bién Nam
nhung tap trung nhidu nhat 1a & bién mién Trung.
San lwong rong nau ty nhién wdc tinh hing nim
khoang 15.000-35.000 tan rong kho, chii yéu 1a ho
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Turbinarria la nguén nguyén liéu chu yéu dé san
xuét fucoidan va alginate (Tytlyanov ef al., 2012).

Alginate 12 tén goi chung ho cac mubi cia
alginic acid dugc tach chiét tir rong nau. Alginate
khong doc, khong gay mién dich, c6 kha ning thich
ung va phan hiy sinh hoc cao va dugc goi 1a mot
"héa chat xanh", do véy alginate duoc sir dung voi
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nhiéu muc dich khac nhau (Yang er al., 2009).
Alginate 13 mot anionic, co-polyme mach thing
duogc tao thanh tr f-D-mannuronic acid (M) va a-
L-guluronic acid (G) gin v6i nhau qua lién két
(1—4) glycosid (Haug et al., 1974). Ham lugng va
cac thugc tinh ly, héa sinh hoc cta alginate bién
ddi theo loai rong, giai doan trudong thanh, mua vy
va moi truong song cia rong (Saraswathi ef al.,
2003).

Fucoidan 1a polysaccharide sulfate ciing dugc
tach chiét tir rong nau, ham luong c6 thé dat dén
4% khéi luong rong kho (Nguyén Duy Nhit va
ctv., 2007). Nhimg nghién ctru gin day nhat cho
thiy no co6 nhiéu hoat tinh sinh hoc nhu chéng
déng tu mau, khang khuin, chéng ung thu,...
(Padua et al., 2015). Theo d6, nudc ta co thé san
xudt tir 400 — 800 tan fucoidan thé mdi nam, twong
tng d3 thai ra mot luong dang ké ba thai rong nau
ma trude day chi yéu bo di hodc ding lam phan
bon, tac gia tin dung ngudn bi thai rong niu nay
dé chiét alginate.

Trong quy trinh tach chiét alginate tir ba rong
ndu, quéa trinh nau chiét 1a cong doan quan trong
quyét dinh dén ham luong va do nhét cua alginate.
Céc yéu t6 chu yéu anh hudng duoc xem xét d6 1a
ndng do soda ding dé chiét (thé hién qua pH),
nhiét d6 va thoi gian chiét (Hernandez-carmona et
al., 1999). Myc tiéu nghién ciru mdt cach c6 hé
thdng tic dong cua mdi yéu td va tac dong twong
hop giira chung dé tim dwoc ché do ndu chiét ba
rong nau Turbinaria ornata nham thu dugc
alginate c6 do nhét cao va ham lugng tich chiét
alginate 16n nhat.
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2 NGUYEN VAT LIEU VA PHUONG
PHAP NGHIEN CUU

2.1 Thu thap va xir ly nguyén liéu

Rong nau Tubinaria ornata dugc thu thap tai
ving bién Nha Trang, Khanh Hoa vao thang
5/2014. Mau rong dugc dinh danh béi TS. Lé Nhur
Hau (Vién Nghién ciu va Ung dung Cong nghé
Nha Trang). Mau rong sau khi thu duoc phoi kho
duéi anh ning mat troi trong 2 — 3 ngay va dugc
bao quan theo phuong phap ciia Chou et al. (1977).

Miu rong dugc cit nho (2-3 cm), xtr 1y rong
véi hoén hop (96% EtOH: Chloroform:H,0 =
89:1:10) theo ti 1€ w/v = 1/10 trong thoi gian 10-15
ngay nham loai cac hop chat polyphenol, chit mau
va cac phan doan trong luong phén tu thap (nhu
mannitol). Sau d6, rong dugc xtr 1y tiép 3 1an voi
dung dich HCI (pH 2-2,5) ty 1& rong:dich chiét 1a
1:20, nhiét d6 60°C trong thoi gian 2 gid v6i mdi
lan chiét theo Patent Number WO2005014657A1
ctia Michailovna et al. (2005), dich chiét nay dung
dé tach chiét fucoidan va laminaran. Phan bi rong
con lai duge rira nhiéu lan bang nuéc may sinh
hoat dén pH trung tinh (khoang 6,5) dé tién hanh
tach chiét alginate.

2.2 Toi wu héa qua trinh niu chiét alginate

Hernandez-carmona et al. (1999) di chi ra ring,
ham luong va d6 nhot cua alginate phu thudc vao
céc yéu t6 ndng d6 dung dich kiém (thé hién qua
chi s6 pH), nhiét do va thoi gian xir 1y tai cong
doan nau chiét. Do d6, mé hinh thuc nghiém mo ta
nhu sau:

pH dung méi (U;)

S

Nhiét do (U, °C)

7

Thoi gian (Us, h)

Cong doan niu
chiét alginat

Ham luong (Y1, Yow/w)

D06 nhot (Y2, mPa.s)

Thiét ké thi nghiém va t6i wu hoa day du cac
yéu t6 ky thuat trong cong doan niu chiét bang
phuong phép Box — Behnken. Céac nhan t6 nghién
ctru ¢6 khoang bién thién nhu sau: Nong do kiém
(thé hién qua gia tri pH): 8 < U; < 12; nhiét do
chiét: 50°C < U, < 80°C va thoi gian chiét: 1h < Us
< 4h. Cac ham muc tiéu can dat dugc gém c6 ham
lugng alginate (Y:) va d0 nhét cia dung dich
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alginate 1% (Y). Tién hanh t6i wu hoa timg ham
myc tiéu ham luong (Y1) va do nhét (Yz) theo
phuong phép duong doc nhit. Sau d6 ding phuong
phép t6i wu chap tuyén tinh dé tim cac gia tri thoa
man ca hai ham muc tiéu.

B4 tri quy hoach thuc nghiém téi wu héa &
Béng 1:
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Bang 1: Ma trin thwce nghiém véi bién ma
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S6 thi nghiém U, U2 (°C) Us (h) X1 X2 X3

1 12 80 4 1 1 1

2 8 80 4 -1 1 1

3 12 50 4 1 -1 1

4 8 50 4 -1 -1 1

5 12 80 1 1 1 -1

6 8 80 1 -1 1 -1

7 12 50 1 1 -1 -1

8 8 50 1 -1 -1 -1

Thi nghiém tai tdm (9,10,11) 10 65 2,5 0 0 0
2.3 Phwong phap xac dinh ham lwgng Ham lwong: Y; = 32,6363 + 22963x; +

alginate 1,3638x> + 1,0563x3 (3.1)

Rong khé dugce nau chiét vGi cdc ché d6 thuc Do nhét: Y, = 625,125 + 22.875x; — 22,375x; -
nghiém. Dich chiét duoc tach bang ly tdm, va ba 30,625x; — 17,375x1%3 (3.2)

tiép tuc xtr Iy 1an hai du6i didu kién twong ty. Dich
chiét ca hai lan gop lai dugc xir Iy bang dung dich
HCI 10% dén pH = 2. Két tua alginic acid duoc
hinh thanh va tach ra bang ly tdm, trung hoa bang
dung dich Na,CO; 10%. Sau d6 két tua alginate
bang EtOH voéi thé tich gap 4 lan thé tich dich
chiét. Ngam va dé lang két tua 4 gio. Say gidy loc
& 70°C, dé vao binh hiit am rdi can dén khdi luong
khong doi. Loc két tua bang gidy loc va rira toa.
Tiép tuc sdy chan khong gidy loc va két tia & 50°C
trong 2,5 gio thu duogc alginate. Ham luong
alginate duoc xac dinh theo phuong phap khéi
luong cua Hernandez-carmona et al. (1999) nhu
sau:
C-B
Ham luong alginat (%) = x 100

A

Trong do: A la khéi lwong rong kho (g); B la
khéi lugng gidy loc (g); C 1a khéi luong cua gidy
loc va két tua alginate (g)

2.4 Phuong phap dinh d§ nhét

Dung dich alginate 1% dugc do d6 nhot bing
nhdt ké Brookfield.

2.5 Phwong phap thu thap va xir Iy s6 liéu

Tat ca cac sb liéu thu thap la dai dién cua it
nhét 3 thi nghiém dgc 1ap. Su khac nhau cua cac h¢
sO phuong trinh hdi quy duoc kiém dinh theo
chuan t- Student véi muc ¥ nghia a = 0,05 va bac
tu do 1a 2.

3 KET QUA VA THAO LUAN
3.1 Anh huéng ciia cac yéu to pH, nhiét dj
va thdi gian trong qua trinh nau chiét dén ham
lwgong va d§ nhét cia alginate
i Két qua thi nghiém thu dugc cac phuong trinh
hoéi quy nhu sau:

118

Rong da dugc xir 1y acid, khi d6 mot phan mubi
alginate trong rong s& chuyén sang dang alginic
acid dugc mo ta theo phuong trinh phan ung:

(AlgoM + 2H* ., 2AlgH + M2* (3.3)

Khi chiét trong méi truong kiém, thi alginic
acid s€ d¢ dang chuyén sang dang alginate natri
dugc mo ta theo phuong trinh phan ung sau:

AlgH +Na* - AlgNa+ H* 34

Theo phwong trinh hdi quy (3.1) cho thay ham
lwong alginate c6 twong quan duong cac yéu t6 pH,
nhiét d6 va thoi gian xur Iy twong g vai cac hé s
by =2,2963, b, = 1,3638 va bs = 1,0563. Trong do,
by =2,2963 ¢o gia tri 1on nhét Piéu nay chimg to
nhan t6 pH dong vai trd rt quan trong anh huong
den ham lugng chiét tach alginate. Vai tro cta yéu
t6 nhiét do va thoi gian trong phwong trinh phan
mg (3.4) s& c6 tac dung lam cho qua trinh dién ra
tbc do nhanh hon va ham lugng alginate thu dugc
nhiéu hon.

Qua trinh niu chiét kiém nham chuyén alginic
acid tr dang khoéng hoa tan thanh dang alginate
natri hoan tan va khuéch tan ra ngoai dung dich.
Nong d6 Na* 13 yéu t6 quyét dinh dén qua trinh
chuyén alginic acid thanh alginate theo phwong
trinh phan tng (3.4). Do do, khi pH thip, tirc 1a
ndng do Na* thp thi phwong trinh (3.4) khong xay
ra hoan toan, khi d6 alginic acid van ton tai trong
ba rong dudi dang khong hoa tan, chua khuéch tan
dugc ra bén ngoai. V&i pH cang cao thi ndng do
Na® ting 1én, qué trinh phan ng dién ra tt hon,
ham lugng alginic acid trong rong lac nay chuyén
sang alginate hoa tan ngdy cang nhiéu va khuéch
tan ra ngoai dung dich. Khi phan ung (3.4) duoc
can bang chinh 14 thoi diém ham luong alginic acid
trong ba rong dd chuyén hoan toan sang dang
alginate hoa tan ra ngoai dung dich. Khi phan tng
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cin bang thi viéc ting nong do soda (pH tiép tuc
tang) 1én thi ham lugng alginate c6 khuynh hudng
giam 1a do hién twong cit mach alginate (TSeng et
al., 1962; Manapat, 1969). Két qua nghién ctru vé
anh huong cia pH dén hiéu suat chiét alginate
cling c6 quy luat trong ty nhu nghién ctru cua cac
tac gia Chou et al. (1977), McHugh (1987) va
Hernandez-carmona et al. (1999).

Theo phuong trinh hdi quy (3.2) cho thiy do
nhét bi anh hudng cua ca 3 nhan t6 pH, nhiét do va
thoi gian ndu chiét véi cac mirc do khac nhau.
Trong 3 yéu t6 nghién ctu, chi c6 hé s6 b
22,875 > 0 phan anh mirc d6 tac dong duong dén
d6 nhét. Trong khoang pH tir 8 dén 12, cho thdy do
nhét cua alginate tang theo su ting pH. Theo
nghién ciru ciia Ngd Pang Nghia (1999) thi didu
nay duogc gidi thich nhu sau: do céu tric cic md
cta rong Turbinaria ornata kha viing chic nén &
nong do kiém thap chua du chuyén hét cac alginate
trong rong ra khoi té bao, & nong do kiém thap cac
alginate trong lugng phan tir thdp chuyén héa thanh
dang hoa tan trude va khuéch tan ra khoi té bao dé
dang hon céc alginate phan tir lugng 16n. Mat khac,
ndng do kiém thap chua du dé chuyén héa hoan
toan alginic acid vé dang mudi hoa tan, cho nén khi
pH ting (ndng do kiém ting) thi mirc do phan tng
(3.4) cang triét dé hon, két qua 1a do nhot s& ting
1én.
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Néu do nhét alginate twong quan duong véi
pH, thi nhiét d6 va thoi gian phan tng lai co sy
trong quan am voi do nhét, thé hién qua cac hé sb
by =-22,375 va by =-30,625. Diéu nay cho thiy can
phai tién hanh niu chiét trong thoi gian vira d cho
alginate trao ddi ion v&i Na* va khuéch tan ra dung
dich, khong nén kéo dai thoi gian ndu ciing nhu
tang nhiét do ndu 1én qua cao. Trén phwong dién
tac dong doc lap cua timg yéu t6 dén do nhét, thi
tac dong lam giam d¢ nhdt cla alginate gay nén
boi yéu td thoi gian 16n hon tic nhan nhiét d6. Bén
canh d6, theo phuong trinh (3.2) c¢6 hé sé bz =-
17,375 < 0 cho thiy c6 su twong quan 4m dén do
nhét boi tac dong dong thoi cua hai yéu t6 ndng do
kiém (pH) va thoi gian nu chiét. Khi qua trinh niu
chiét c6 pH cang cao va thoi gian ndu kéo dai s&
lam cho do nhét giam, anh huéng nay da dugc dé
cap trong nghién ctru ciia Hernandez-carmona et
al. (1999).

3.2 Téi wu héa qua trinh chiét tach alginate
tir ba rong nau Turbinaria ornata

3.2.1 Téi wu héa theo ham heong tach chiét
alginate

Két qua & Bang 2 cho thdy ¢ thi nghiém 9 cho
ham lugng alginate cao nhat dat 36,03% Kkhbi
lugng rong kho, tuong tng véi pH = 10, nhiét do
65°C va thoi gian nau chiét 1a 2,5 gio. Tai thi
nghiém nay d¢ nhot cta alginate dat 670 mPa. s.

Bang 2: Két qua thi nghiém t6i wu héa theo ham lwgng alginate

Tén bién U, U2(°C)  Us(h) Y1 (%w/w)  Y:(mPa.s)
Mic co s& 10 65 2,5

Budc bién thién A, 2 15 1,5

Gia tri nho nhat 8 50 1

Gié tri 16n nhét 12 80 4

Heé s6 hoi quy b 2,2963 1,3638 11,0563

biA| 4,5926 20,457  1,5845

Budc chuyén dong §; 0,6735 3 0,2323

Lam tron 0,7 3 0,2

Thi nghiém 9 (tai tAm) 10 65 2,5 36,03 670
Thi nghiém 10 10,7 68 2,7 35,23

Thi nghiém 11 11,4 71 2,9 30,12

Thi nghiém 12 12 74 3.1 27,05

3.2.2 T6i wu héa theo dg nhét alginate

Két qua & Bang 3 cho thdy & thi nghiém 11 ¢6
d6 nhot alginate la cao nhat 720 mPa. s, tuong ung
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v6i pH = 11, nhiét do 57,6°C va thoi gian nau chiét
la 1,5 gio. Tai’thi nghiém nay ham lugng alginate
dat 34,17% khoi lugng rong kho.
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Bang 3: Két qua thi nghiém t6i wu héa theo dd nhot alginate

Tén bién U, Uz (°C) Us(h) Y1 (%w/w) Y2 (mPa.s)
Mirc co so 10 65 2,5
Budc bién thién A, 2 15 1,5
Gi4 tri nho nhat 8 50 1
Gia trj 16n nhét 12 80 4
Heé s6 hoi quy b 22,875 -22,375 -30,625
biA; 45,75 -335,625 -45,938
Budc chuyén dong §; 0,5 -3,668 -0,502
Lam tron 0,5 -3,7 -0,5
Thi nghiém 9 (tai tAm) 10 65 2,5 670
Thi nghiém 10 10,5 61,3 2 701
Thi nghiém 11 11 57,6 1,5 34,17 720
Thi nghiém 12 11,5 53,9 1 696
Thi nghiém 13 12 51 1 621

3.2.3 Téiuu ho’g dé dat ham luwong va do nhot
cua alginate lom nhat

Muc dich thu nhén alginate c6 ham lugng va do
nhét cao nhét. Do d6, phai t6i wu hoa ham da muc
tiéu dé tim giai phap cong nghé dap ung cho ca hai
muc tiéu, déng thoi nang cao tinh toan dién va tinh
thuyét phuc cho két qua thu duoc. Viéc tim nghiém
chung cho ca hai qua trinh dé dat duoc Y™ va
Y™ kho c6 thé thuc hién duge, ma chi ¢ thé tim
b sb liéu thoa hiép (x1, X2, x3) dé cac gia tri Y; va
Y, ndm gan Y™ va Y,™* Dé tim duoc nghiém
thoa hiép sir dung phuong phap chap tuyén tinh,
phuong trinh ham da muc ti€u c6 dang:

Yo=Y+ wY> 3.5)

Trong d6: oy 12 hé s6 quan trong ing v6i ham
muc tiéu ham lugng alginate (Y)); az 1a hé s6 quan
trong ung v6i ham muc tiéu d6 nhot alginate (Y2).

V&i muc dich dat chat luong cua alginate c6 do
nhét cao d€ g dung rong rai trong linh vyc thuc
pham va nhicu linh vyc khéac, do d6 wu tién cho

ham muc tiéu dd nhét. Tu @6 chon o = 0,4 va o =
0,6. Phuong trinh ham da muc tié€u (3.5) c6 dang:

YL = 04Y, + 0,6Y> Céac hé sb cua phuong
trinh ham da muc tiéu duoc tinh dya theo cac hé sb
cua hai phuong trinh ham muc tiéu ham lugng va
d6 nhét. Két qua thé hién ¢ Bang 4.

Bing 4: H¢ s6 phwong trinh ham da muc tiéu

Hé sb b Y Y: YL
bo 32,6363 625,125 388,1295
bi 2,2963 22,875 14,6435
b2 1,3638 -22,375 -12,8795
b; 1,056 -30,625 -17,9526
biz -17,375 -10,425

Khi d6, phuong trinh hdi quy ham da myc tiéu
c6 dang:

Yo = 388,1295 + 14,6435x; — 12,8795x, —
17,9526X3 — 10,425X1X3

Ti wu hoa ham da myc tiéu, két qua thé hién &
Bang 5.

Bang 5: Két qua thi nghiém t6i wu héa ham da muc tiéu

Tén bién Uy U2(°C)  Us(h) Y1 (%w/w) Y:(mPa.s) Yi
Mirc co so 10 65 2,5
Budc bién thién A, 2 15 1,5
Gi4 tri nho nhat 8 50 1
Gia trj 16n nhét 12 80 4
Heé s6 hoi quy b 14,64 -12,88  -17,95
biA 29,28 -193,19  -26,93
Budc chuyén dong §; 0,5 -3,29 -0,46
Lam tron 0,5 -3 -0,5
Thi nghiém 9 (tai tim) 10 65 2,5 36,03 670 416,41
Thi nghiém 10 10,5 62 2 34,47 720 445,79
Thi nghiém 11 11 59 1,5 35,12 743 459,85
Thi nghiém 12 11,5 56 1 32,06 691 427,42
Thi nghiém 13 12 53 0,5 31,19 633 39228

Tir két qua Bang 5 cho thiy o thi nghiém 11 ¢6
gia tri Yo" 1a 459,85 mPa. s twong ung voi pH =
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11, nhigt do 59°C va thoi gian ndu chiét 1,5 gio.
Ham luong alginate tach chiét tr ba rong
Turbinaria ornata chiém 35,12% khoi lugng rong
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kho, diéu nay cho thidy ham luong alginate tich
chiét tir rong Turbinaria ornata cao hon loai rong
Turbinaria turbinata & Mé-hi-co la 24,6% khéi
lrong rong khé (Garcia-Rios et al., 2012), nhung
thip hon loai rong Turbinaria conoides 1a 41,4%
khdi lugng rong kho (Chee ef al., 2011). Alginate
tach chiét tir bi rong Turbinaria ornata c6 d6 nhot
743 mPa. s dugc xép vao loai alginate c6 do nhét
tuong ddi cao nén thich hop tng dung trong cong
nghiép thuc pham va dugc pham (Minghou ef al.,
1984).

4 KET LUAN

Trong qué trinh ndu chiét alginate tir bd rong
nau Tubinaria ornata, ham luong va dd nhét cua
alginate bi anh huéng bai cac yéu td pH cua dung
moi chiét, nhiét d6 va thoi gian ndu chiét. Vi ché
d0 néu chiét ba rong nau & pH =11, nhiét 46 59°C
va thoi gian nau chiét 1,5 gio thu duoc ham luong
alginate 1a 35,12% khéi lugng rong kho va do nhét
743 mPa.s. Tir d6 cho thay viéc tan ding ngudn ba
thai rong ndu sau khi rong di dugc chiét tach
fucoidan s& tao ra luong dang ké nguén vt liéu
alginate dé phuc vu cho cac nganh san xuit cong
nghiép, gop phan lam ting hiéu qua khai thac va su
dung ngudn tai nguyén rong nau & nudc ta.
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