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Abstract: In this paper, the extraction conditions of ulvan from green seaweed Ulva lactuca by
using Ultrasound-assisted extraction method were optimised. Experience was designed using
Box-behnken model with experient areas as following: extraction temperature (Xi: 50-90 °C),
extraction time (X2: 20-40, min) and solvent-to-material ratio (Xs: 50/1-70/1, v/w), objective
function (Y: extraction yield) was required to get maximum value. The result showed that the
optimization conditions for extraction were: extraction temperature 84.28 °C, extraction time
30.59 min with 60.21/1 (v/w) as solvent-to-material ratio, and the expected objective function Y is
22.86% based on dried seaweed weight.
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Ti vu hoa diéu kién chiét Ulvan tir rong luc Ulva lactuca
bang phuong phap chict c6 ho trg ciia song siéu &m
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Tém tit: Trong bai bao nay, chung téi nghién ctru diéu kién chiét t6i vu ulvan tir rong luc
Ulva lactuca bang phuong phap chiét v6i dung méi nude c6 hd tro cua song siéu am dé thu duogc
ulvan voi hiéu suit chiét cao. B6 tri thi nghiém theo mo hinh Box-Behnken voi mién thi nghiém khao
sat 1a nhiét do (X1: 50-90 °C), thoi gian chiét (Xo: 20-40, phut) va ty 16 DM/NL (Xs: 50/1-70/1, viw),
v6i myc dich la thu duge ham muc tiéu (Y1: hi€u sudt chiét tach) cao nhit. Két qua nghién ctru cho
thiy diéu kién t6i wu 1a nhiét do chiét 84,28 °C, thoi gian chiét 30,59 phut véi ty 16 DM/NL la
60,21/1 (v/w), v6i diéu kién nay ham muyc tiéu Y1 dy doan dat 22,86% theo trong luong rong kho.

Tuwr khéa: Ulvan, rong lue, Ulva lactuca, Box-Behnken.

1. Mé diu

Trong thoi gian gan day, rong luc ngay
cang dugc quan tam nghién ctu phuc vu doi
song con ngu:ol trong nhiéu linh vyc, dic biét 1a
dugc pham va my phiam. Rong luc chi Ulva
duoc cho la rit giau protein, polysaccharide,
cac vitamine va khoang chit, trong do,
polysaccharide ngay cang duoc quan tdm nhiéu
do c6 nhitng tinh chat ly, héa dang cha ¥ va co
nhiéu tiém nang @ng dung trong y sinh hoc.
Ulvan la sulfate polysaccharide duoc chiét tach
tir rong luc chi Ulva, duoc biét dén 1a cac hop
chat c6 nguon gdc tu nhién vai nhiéu hoat tinh
sinh hoc quy bau nhu diéu hoa hé mién dich,
khang viém, chéng oxy hoa, chéng dong tu va
khang vi sinh vat kiém dinh [1-3].

Thanh phan héa hoc va hoat tinh sinh hoc
cua ulvan phu thudc rat 16n vao loai rong, thoi
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diém thu hai, vi tri dia 1y va dac biét 1a diéu
kién chiét tach. Ulvan thuong duoc chiét bang
dung dich nuéc & nhiét d6 85-90 °C, hiéu suat
chiét tach tir 8% dén 29% theo trong luong rong
kho tly thudc loai rong, phuong phap va diéu
kign chiét tach. Chiét polysaccharide bang nudc
la mot phuong phap truyen thng va pho bién,
tuy nhién, né ciing c6 nhiéu han ché nhu thoi
gian chiét thuong kéo dai (5 h) & nhiét d6 kha
cao 85-90 °C [4-6]. Ngoai chiét polysaccharide
bang nudc ndi trén con c6 thé chiét bang cach
str dung enzyme hay c6 su hd trg cua song siéu
am, vi séng. So va&i cac phuong phap thong
thuong, su két hop giira siéu &m va chiét xuat
dung mdi truyén théng tao diéu kién thuan loi
cho viéc chiét xuat théng qua viéc khudy & tan
s6 thip, do d6, nang cao hiéu qua khai thac, rat
ngan thoi gian khai thAc va giam ning luong
tiéu thu cung véi loi thé chinh 1a thu duoc
nguyén ven trang thai polymer cua
polysaccharide [7, 8]. Gan day, chiét xuat véi
su hd tro cua song siéu am da duoc danh gia 1a
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moét phuong phap thay thé dé phan lap
polysaccharide tur thuc vat [9, 10].

Hién nay, phuong phap dap tng bé mat
RSM (Response Surface Methodology) dugc su
dung dé toi uu hoa cac diéu kién thuc nghiém,
phwong phap ndy bao gdbm mot nhém cac ki
thuat toan hoc va théng ké dwa trén su pha hop
ctua md hinh thuc nghiém véi cac dir liéu thuc
nghiém thu dugc lién quan dén thiét ké thi
nghiém. Theo huéng muc ti€u nay, cac ham da
thirc bac hai hay bac nhat duoc str dung dé mo
ta hé nghién ciu d6 va khao sat cac diéu
kién thuc nghiém nham tim ra diéu kién t6i vu
[11, 12].

Trong bai bdo nay nay, ching t6i khao sat
phuong phap chiét tach ulvan tir rong luc
Ulva lactuca bang nuéc véi su hd tro cua séng
siéu &m UAE (Ultrasound-Assisted Extraction),
cac thdng sb nhiét do, thoi gian chiét va ti lé
dung méi voi lugng mau duoc tdi wu hoa theo
phwong phap dap tng bé mat RSM vaéi mé hinh
thi nghiém Box-Behnken nham thu duoc ulvan
véi hiéu suét cao nhat.

2. Thue nghiém
2.1. Déi twong nghién ciru

Rong luc Ulva lactuca dugc thu hai & vinh
Nha Trang - Khanh Hoa vao thang 3/2020 va dinh
danh bdi TS. V3 Thanh Trung (Vién Nghién ctu
va Ung dung Cong nghé Nha Trang). Tiéu ban
rong ky hiéu TD20 duoc luu gilt & Vién Hoa hoc,
Vién Han 1am KHCN Viét Nam.

Mau rong bién sau khi thu thap vé duoc rira
sach bang nuéc rdi dem phoi kho trong bong
ram, sau d6 nghién nhé va bao quan & nhiét
do phong.

2.2. Chiét tach ulvan tir rong bién

Chiét tach ulvan tir rong dwoc thuc hién
theo phuong phéap cua Rahimi va CS [13], véi
mot s6 thay d6i nho. 10 g bot rong duge xir 1y
bang hdén hop dung mdi MeOH:CHCls:H,0
(4:2:1,...) dé loai cac hop chit mau va cac chit
¢6 trong luong phan tr thap. Mau duoc tién
hanh chiét trong hé chiét siéu am ¢ diéu kién:
Ty 16 DM/NL: 50/1-70/1, v/w; nhiét d6 chiét:
50-90 °C; thoi gian chiét: 2040 phut vi song

siéu &m (Pulse on 30 sec, Pulse off 5sec, Ampl
100%). Sau khi chiét, hon hop duoc loc hut
chan khong 3 lan thu dich trong. Dich chiét
dugc ¢ quay chan khong dé loai bot nude sau
do6 két tia bang ethanol 96% véi ty 1¢ V dich:
V ethanol = 1:3. Hon hop duoc dé qua dém &
nhiét do 4 °C, ly tam lay két tua, rua lai béng
ethanol, sau do rira bang acetone va siy & nhiét
do 50 °C dén khoi luong khong do6i thu duoc
ulvan. Két qua hiéu suét chiét tach ulvan theo
khéi lugng rong kho ¢ cac diéu kién thi nghiém
khéc nhau dugc dua ra trén Bang 1.

2.3. Phirong phap t6i wu

B6 tri thi nghiém: cac yéu td tac dong duoc
nghién ctu bao gém: Nhiét d6 (50-90 °C), thoi
gian (2040, phut) va ty 1¢ dung moéi/nguyén
licu (DM/NL) (50/1-70/1, v/w), véi ham muc
tiéu 13 hiéu suét chiét (so do 1).

Phan tich dir li¢u: ditr liéu dugc phén tich
ANOVA (phép toan Fisher), hdi quy va thng ké
bang phan mém Design Expert 11.0. Cac gi4 tri
bat thuong duoc loai bé bang phép toan Dulcan.

Nhiét do Thoi gian | | Ty 18 DM/NL
(50-90, °C) | |(20-40, phat)| |(50/1-70/1 viw)

A

Ulva

A

Hiéu suat chiét

polysaccharide
(%)

So d6 1. M6 hinh tac dong va ham muc tiéu trong
qué trinh chiét polysaccharide tir Ulva lactuca.

2.4. Phé NMR

Phé6 NMR do trén may Bruker AVANCE
Neo 600MHz & nhiét d6 70 °C, sir dung D,O +
1% CDsCOOD 1am dung méi va DSS lam chét
chudn néi véi k¥ thuat do khir tin hiéu nuée.

3. Két qua va thao luin

Két qua thuc nghiém chi ra rang hiéu suit
chiét trong mién khao sat: nhiét d¢ (50-90 °C),
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thoi gian (20—40 phat) va ty 1¢ DM/NL (50/1-
70/1, v/iw) dao dong tir 4,3% dén 21,8%. Két
qua ciing cho thdy su twong tac gitra nhiét do,
thoi gian va ty 1&¢ DM/NL da hinh thanh ma tran
twong quan manh, thé hién sy twong tac chéo dé
pha hily ciu trac thanh t& bao rong va dua ra
hiéu suét chiét khac nhau véi gia tri cyc dai cua
hiéu sudt chiét 1 21,8% (Bang 1).

Béng 1. B4 tri thi nghiém va két qua hiéu suat theo
mo hinh Box-Behnken

STT z(lc) z;zhm) X3 (V/w) Z%)
1 |5000 [2000 |6000 |430
2 |9000 |2000 |6000 |12,20
3 [5000 |4000 |6000 |11,26
4 90,00 |4000 |6000 |1595
5 [5000 |3000 [5000 @ |740
6 |90,00 |3000 |5000 |1621
7 |5000 |3000 |[7000 740
8 |9000 |3000 |7000 |2007
9 |7000 |2000 |5000 |10,85
10 | 70,00 |40,00 5000 |9,38
11 | 70,00 |2000 |7000 |5,0
12 | 70,00 |4000 |7000 |7,20
13 | 70,00 |30,00 |6000 |20,18
14 |70,00 |30,00 |6000 |21,80
15 | 70,00 |30,00 |60,00 |21,70

Phan tich dir liéu hoi quy da nhén tb, bién
dap tmg va bién kiém nghiém c6 lién quan véi
nhau bdi phuong trinh da thirc bac 2. Dya vao
thuc nghiém va mé hinh dép tmg bé mit xéac
dinh duoc phwong trinh phi tuyén ddi vi ham
muc ti€u Y nhu sau [11, 12].

Y = 486.86 + 145.10X; + 16.07X>+ 2.07Xs
+ 2.58X1X; + 3.72XoXs + 3.19X1Xs + 29.59X,” +
205.94X,%+ 116.86X3 (1)

Kiém dinh sy khong phi hgp ctia mé hinh
thong qua ANOVA (Bang 2) cho thay, xac suat

md hinh dap tng ciu véi ma tran twong quan
cac phuong trinh bac 2 vdi dinh cyc dai khong
phi hop 1a khéng c6 y nghia théng ké
(p =0,0588 > 0,05).

Kiém dinh sy khong phu hop ciia mé hinh
thong qua ANOVA (Bang 2) cho thay, xac suat
md hinh dap mg cau v6i ma trdn tuong quan
cac phuong trinh bac 2 v6i dinh cuc dai khong
phi hop 1a khong c6 y nghia thong ké
(p = 0,0588 > 0,05).

Kiém dinh x4c sudt ¥ nghia va mbi twong
quan giita cac yéu tb tic dong dau vao cua qua
trinh chiét va ham muyc tiéu cho thdy, mé hinh
la co6 y nghia théng ké (p = 0,0265 < 0,05)
(Bang 3), diéu nay dong nghia voi md hinh déap
ung hinh cau 1a phu hop. Hé sO tu do va hé s6
cua cac yéu tb tac dong X1, X2, X3 1én hi¢u
suét chiét Y 1a dugc thé hién & bang 3. Phan tich
don 1é cac yéu td tac dong nhu X, Xz, va Xs cho
théy, néu khong c6 su tac dong ctua nhiét do,
thoi gian va ty 1€ DM/NL (v/w) thi s& khdng cd
su cong pha thanh té bao c6 ¥ nghia du dé tao ra
su khac biét vé& hiéu suat chiét. Dudi tic dong
ctia nhiét d6 chiét, hiéu suat chiét thu duogc ludn
mang lai gia tri khac biét vé toan hoc
(p = 0,0087 < 0,05). Tét ca h¢ so trong phuong
trinh dap tmg chita diém t&i wu vé hiéu suat chiét
Y déu duong, dong nghia véi su gia ting clia cac
yéu t6 tac dong déu 1am ting hiéu suit chiét.

Phan tich mé hinh tbi wu cho thiy diém cuc
dai tién doan dat duoc khi nhiét d9, thoi gian va
ty 1€ DM/NL tuong ung la 84,28 °C; 30,59 phat
va 60,2/1 v/w. Tai diém cuc dai tién doan hiéu
sudt chiét cuc dai 1a 22,86 + 2,89% (trung binh
+ d6 léch chuan) véi sai s trung binh 1,58.
Murc ¥ nghia 5% hiéu suit chiét cuc dai dao
dong tir 18,81 dén 26,89 véi sai sb tién doan 1a
3,29 (Bang 4). Dya vao bé mat dap tmg 2D, 3D
va bé mat dap ng trung lip (Hinh 1, 2 va 3)
cho thdy dinh t6i uu s& cin xtmg hon va phu
hop md hinh phéan phéi chuan hon khi nhiét do
tiép tuc tang lén. Tuy nhién, nhiét do ting lén
dan dén sy pha v thanh té bao rong nhiéu hon
¢6 thé cho hiéu suit cao hon, nhung su ting
nhiét d0 qua cao co thé dan t6i sy cit mach
polysaccharide, thyc nghiém va cic cong bd
trugc day ciing chi ra diéu nay [6, 8].
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Dresirability

Hinh 1. Bé mat dép tmg 2D
d6i véi hiéu suat chiet.

Hinh 2. B& mt dap tng 3D
d6i voi hidu suét chiét.

A Mhisds

Hinh 3. B& mit dap tng t6i uu tring lap 2D.

Pé kiém dinh két qua, thi nghiém duoc
lap lai 3 1an véi 10 g bot rong tai diéu kién tdi
uu da duge lam tron (nhiét do: 84 °C, thoi
gian: 31phdt va ty 16 DM/NL: 60/1 viw). O
didu kién nay, hiéu sudt chiét dat duoc la
22,5% cao hon hiéu suét dat duge & cac diéu
kién thi nghiém chua dugc t6i wu (Bang 1) va

rit gin véi hidu suat tién doan (Bang 4). Diéu
nay cho thay moé hinh phu hop véi dir ligu
thuc nghiém va diéu kién chiét ulvan tir rong
luc Ulva lactuca da dugce tdi wu hoa.

Pho 'H-NMR va *C-NMR ctia mau chiét
tach theo diéu kién t6i wu (Hinh 4 a va b),
dién hinh cho polysaccharide dang ulvan,
thanh phan chinh ctia n6 bao gom rhamnose
va acid uronic [4, 14]. Phd 'H-NMR, céc
peak trong khoang 3,5-5,5 ppm la cua proton
anomer, peak ¢ vung truong cao 1,3 ppm
dugc gan cho proton nhom CHs cua
rhamnose va cac peak ¢ vung 3,4-4,3 ppm la
cac proton cua vong pyranose. Trén phd
BC-NMR, cac peak & viung truong thap
100 - 103 ppm la dac trung cho céac carbon
anomer, cac carbon con lai trong vong s€ &
vung 60-80 ppm. Tin hiéu ¢ khoang
20 ppm dic trung cho nhom C-CHsz cua
rhamnose va tin hi€éu & 180 ppm chiing to su
c6 mat cia acid uronic trong phan tr ulvan.
So sanh v6i ulvan chiét tach ciing tir rong luc
Ulva lactuca bing phuong phap chiét nuéc
thong thuong trong mot nghién ctru khac cia
ching tdi [14] cho thdy phd NMR ciia 2 mau
ulvan 12 khéac nhau. Diéu nay cho phép mot
1an nira khing dinh céu tric da dang va phirc
tap cua polysaccharide c6 ngudn gbc rong
bién, ctng 1 loai rong tai 1 dia diém thu hai
nhung v6i phuong phéap chiét tach khac nhau s&
thu duoc polysaccharide co ciu triic khac nhau.

|
Li i
S

T T
180 160 140 120 100 80 60 40 20 0 ppm

Hinh 4. Pho H (a) va *C(b)-NMR ciia mau ulvan
chiét tach theo di€u kién toi wu hoa.
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Bang 2. Tom tat kiém dinh sy khong phi hop ciia md hinh dap tng

Mo hinh Xac xuét chudi dir lidu | Xéc xuat khong phithgp | R? Hi¢u chinh | R? Tién doan
Bé mit cau | 0,0091 0,0588 -0,2167 Dé nghi
Bang 3. Tong hop hé s6 va xac sut clia cac hé s6 trong phurong trinh dép tng
Nhan t6 Gid tri binh Béc ty do T,rung binh Y nghia thong ké
phuong binh phuong E p
M®& hinh 486,86 9 54,10 6,50 0,0265 C6 y nghia
A-Nhiét do 145,10 1 145,10 17,44 0,0087
B-Thoi gian | 16,07 1 16,07 1,93 0,2233
C-Ty I¢
DMI/NL 2,07 1 2,07 0,25 0,6391
AB 2,58 1 2,58 0,31 0,6019
AC 3,72 1 3,72 0,45 0,5331
BC 3,19 1 3,19 0,38 0,5631
A2 29,59 1 29,59 3,56 0,1180
B2 205,94 1 205,94 24,75 | 0,0042
c2 116,86 1 116,86 14,04 0,0133
Do vénh
gita dirlicu | ) 59 5 8,32
tién doan va
thye nghiém
Do khong | 59 g6 3 13,32 16,16 | 0,0588 | Khongcoy
phu hop
Sai s6 1,65 2 0,82
Toéng cong | 528,46 14
Béang 4. Hi¢u sudt chiét tién doan, do 1éch chudn va sai sé chuin y nghia
Ham Tién | Doléch | Saisd 95% can | 95% can | Sai s6 95% can | 95%
muc tiéu | doan | chuan trung binh | dudi trén tién doan | dudi cn trén
g/loe)u suat | 52,86 | 2,89 1,58 18,81 26,89 | 3,29 14,41 31,3

4. Két luan

Trong bai bao nay chung téi nghién ctu
diéu kién téi wu chiét ulvan ti rong luc
Ulva lactuca bang phuong phép chiét véi dung
mdi nuéc cd hd tro ciia song siéu am dé thu

duoc ulvan véi hiéu suat cao. Két qua nghién
ctru cho thay: diéu kién téi wu dé chiét ulvan tur
rong luc la ¢ nhiét d6 84,28 °C, thoi gian 30,59
phdt véi ty 16 DM/NL 12 60,21/1 (v/w). Tai diéu
kién thyc nghiém nay hiéu suét ulvan dat 22,5%
theo trong Irong rong kho.
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