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Tom tat

Trong céng trinh nay, chung téi nghién ctru tach galactan tir rau cdu Gracilaria verrucosa Viét Nam va khao
sét nhiing tinh chét dac trng cta né. Rau cdu duoc ngdm trong nudéc & céc nhiét do khac nhau dé thu
duoc dung dich chira galactan, sau dé déng tu dung dich va tinh ché dé thu galactan & dang bét. Cac
phuong phép Kjeldahl, phé hdng ngoai, xac dinh do nhét déc trung va do nhiét quét vi sai (DSC) duoc thuc
hién dé nghién ctru dac trung céu tric va tinh chét cta san phdm. Két qua cho thdy mau galactan thu duoc
c6 céu tric agar, khéng chira nhém thé sunfat. Mau tach trong nuéc & 40 °C c6 ham lwong protein cao hon,
d6 nhét va do bén nhiét déu cao hon so véi mau téch trong nuée & 100 °C.

T khoa: Gracilaria verrucosa, galactan, dac treng cu tric, cAu tric, dd nhét déc trweng, DSC
Abstract

In this study, we extracted galactan from seaweed Gracilaria verrucosa of Vietnam and investigated its
structure and properties. The seaweed was immersed in water in different temperatures to obtain a solution
of galactan. Thereafter, the solution was coagulated and purified to obtain galactan as a powder. Kjeldahl
method, infrared spectroscopy, viscosity determination and differential scanning calorimetry (DSC) were
used to characterize structure and properties of the resulting material. It was found that the obtained
galactan had agar structure without sulfate as a substitute group. Proteins content, intrinsic viscosity and
thermal resistance of the galactan extracted in water at 40 °C were higher than those of the galactan

extracted in water at 100 °C.

Keywords: Gracilaria verrucosa, galactan, structural characterization, intrinsic viscosity, DSC

1. Gié6i thiéu

Rau ciu chi vang 1a mot loai rong phd bién & b
bién Viét Nam, c6 tén khoa hoc 1a Gracilaria
verrucosa (G. verrucosa), thudc nganh rong do
Rhodophyta [1,2]. Tu lau, loai rau cau nay da duoc
ngudi dan dung lam thtc an. Nhiéu mén an quen
thudc duogc ché bién tir rau cAu nhu ném, thach hodc
canh. Theo cic tai liéu dd cong bd, trong G.
verrucosa chia céc galactan tan tot trong nudc tao
thanh gel [3,4]. Loai galactan nay c6 thé ding lam
chat tao dong trong thyc pham hodc trong cac nganh
ki thuat, dung ché tao thach agar 1am méi truong nudi
cdy vi khuén, ché thudc nhudn trang, 1am chat nhii
hoa...

Céu trac cua galactan tach tir Rhodophyta ciing
dugc cong bd rong rii trong nhiéu cong trinh nghién
ctru [5-8]. Cac loai mét xich thuong thay trong cac
chudi galactan nay 1a B-D-galactopyranozo (G), a-D-
galactopyranozo (DG) va a-L-galactopyranozo (LG).
Thong thuong, cac mach galactan nay dugc tao thanh

ISSN 2734-9381
https://doi.org/10.51316/jst.148.etsd.2021.31.1.15
Received: February 14, 2020; accepted: August 01, 2020

73

do sy lap lai cia G-DG hoic G-LG. Néu chudi
galactan gdm cac don vi G-DG thi dugc goi 1a cu
triic cacrageenan, néu gém cac don vi G-LG thi duoc
goi 1a cdu triic agar. Doi khi, cac mit xich DG va LG
c6 thé ton tai ¢ dang anhidrit twong ung la
3,6-anhydro-a-D-galactopyranozo (DA) va
3,6-anhydro-a-L-galactopyranozo (LA). Thi du, cac
cdu tric ¢6 thé c6 ctia agar dugc trinh bay trén hinh 1.
Mot ddc diém quan trong trong cau tric galactan tach
tr Rhodophyta néi chung va G. verrucosa noéi riéng la
su ton tai clia cac cac nhom thé sap xép ngdu nhién
trén mach galactan. Nguyén tr H trong cac nhom OH
ctia vong galactopyranozo thudng bi thay thé boi cac
nhom nhu metyl, sulfat, pyruvat... Tuy thudc didu
kién tu nhién nhu thoi diém thu hoach, thoi tiét, nhiét
d6, thd nhudng, rau cau s& cho galactan vdi s6 nhom
thé trong mdi vong galactopyranozo rat khac biét.
Cac nhom thé nay quyét dinh cac dic tinh hoa 1y
cling nhu chat luong cua galactan.

Céc nghién ctu vé cdu trac, tinh chat cua
galactan tach tir G. verrucosa da duoc tién hanh khip
noi trén thé giéi. Tuy nhién nhu da biét, tinh chit va
cAu trac cua loai galactan nay tach phu thudc rat 16n
vao diéu kién sinh truéng cua cay. O Viét Nam, cac
nghién ciru vé loai rau cdu chi vang chu yéu nhim



JST: Engineering and Technology for Sustainable Development
Volume 31, Issue 1, March 2021, 073-077

phan loai, im hiéu tmg dung ciia né trong thyc pham,
thudc chita bénh [1,9]. Trong cong trinh nay, ching
t6i tién hanh chiét tich galactan bang cach ngam rau
cau trong nudc nong & cac nhi¢t do khac nhau. Sau
d6 chung toi thyc hién quy trinh tinh ché dé xac dinh
1& cu trac va tinh chat clia san pham. Thanh phan,
cdu trac cua galactan dwgc xac dinh théng qua
phuong phap xac dinh ham lugng nito va phd hong
ngoai FT-IR. Péc tinh nhét va tinh chat nhiét cua
galactan dugc xac dinh thong qua phuong phap do do
nhot va nhiét quét vi sai (DSC). Nghién ciu nay
nhiam khao sat nhitng ddc diém vé cau tric va mot sd
tinh chét cua galactan tach tir G. verrucosa, tir d6 gop
phin nang cao gi4 tri ctia loai rau cau phd bién nay.

CH,O0R

bon vi DG -LA

Hinh 1. Cac don vi trong cu tric agar (R ¢6 thé 1a H,
hodc cac nhom thé nhu metyl, sunfat, pyruvat).

2. Thuc nghiém
2.1. Nguyén li¢u va hod chit

Rau cau chi vang G. verrucosa dugc thu hoach
vao thang 5 va thang 6 tai bo bién tinh Nam Dinh -
Viét Nam. Rau cau thu hoach xong dugc rtra sach dat
cat, ngam trong dung dich NaOH 10% trong 8 gio dé
tay trang. Sau d6, rau cdu dugc ldy ra rira sach dén
khi nudc rira trung tinh, phoi khé dudi anh sang mat
troi trong 24 gio.

Céc hoa chat ding trong nghién ctru bao gom:
NaOH (99,9%), axeton (99,5%), dietyl ete (99,5%),
than hoat tinh (99,9%) la san pham cua Nacalai
Tesque (Nhat Ban). K»SO4 (99,9%), CuSO4 (99,9%),
H,S04 (98%) va thube thir Nessler 1a hoa chit cua
Merck (Ptic). Cac hoa chit sir dung khong can tinh
ché lai.

2.2. Quy trinh tach galactan tir rau cdu

Chung t61 thr nghiém tach galactan trong rau
cau G. verrucosa theo hai quy trinh: tach ¢ 40 °C va &
100 °C. Trudc hét, rau cau duge xay nhoé min, ngdm
trong nudc cat 8 gid, sau d6 dun nong (¢ 40 °C hoic
6 100 °C) trong 30 phiit. Loc bo xac rau cau, thu dugc
dung dich 1. Thém than hoat tinh vao dung dich 1, lic
trong 2 gid, sau d6 loc, thu dugc dung dich 2. b6 tir
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tir dung dich 2 vao axeton (lay du), loc thu dugc chit
rin dong tu 1. Hoa tan chét rin nay trong nudc cat dé
thu dugc dung dich, tiép tuc dong tu dung dich béng
axeton, thu dugc chat rin dong tu 2. Lap lai qua trinh
nay hai 1an dé 1am sach cac tap chét trong mau. Cudi
cung rira chét ran dong tu 2 bang axeton, sau d6 cho
vao cbi s, rot thém dietyl ete va nghién min, thu
duoc galactan. San phém dang bot dugc lam kho &
50 °C trong 1 tudn. Quy trinh ndy duoc trinh bay
trong hinh 1. San pham thu duoc bing cach dun rau
cau ¢ 40 °C va ¢ 100 °C duogc ki hi¢u 14n lugt 1a G40
va G100. Cac mau dugc bao quan trong binh hut 4m.

1. Bun nong 30 phat
(0 40 °C hodc 100 °C)
2. Loc bo xdc rau ciu

Dung dich 1

Cacbon hoat tinh

Nudc cat

Loc, ldy dung dich

Dung dich 2

Loc, ldy phin déng tu Axeton (du)

[ Chét rin dong ty 1 }

Gian, ldy phin dong tu I. Nudc cat Lap lai 2 lin

2. Axeton

| Chit réin déng ty 2

Nghién min trong cdi sit Dietyl ete

Siy trong chan khéng
50°C, 1 tudn

Hinh 2. Quy trinh tach galactan tir rau cau.
2.3. Nghién civu dic trung ciu triic va tinh chit

Phé hdng ngoai (FT-IR) cua G40 va G100 duoc
do trén may phd Jasco FT/IR 480 Plus theo ki thuat
ATR. Mau duoc tron déu véi bot KBr, sau dé ép
vién. Qua trinh do dugc thyc hién ¢ nhiét d¢ phong,
s6 vong quét 64, tin sb quét tir 400 dén 4000 cm'.

Ham lugng nio trong mau duogc xic dinh bang
phuong phap Kjeldahl theo TCVN 9937 : 2013
(twong duong véi ISO 5378 : 1978). Léy khoang
0,5 gam galactan va 0,75 gam xuc tic (gdm (K2SO4
va CuSOy vdi ti 16 97:3 theo khdi lwong), tron déu rdi
cho vao binh hinh qua 1&. Cho 20 ml dung dich
H,S04 98% vao binh, dun trong 2 gid dé dam bao vo
co hoa hoan toan mau, nito trong mau chuyén thanh
dang (NH4)2SO4. Thém dung dich NaOH 40% vao
hén hop sau phan tng va chung cat, NH; sinh ra dugc
thu vao binh hing chira 25 ml dung dich axit sunfuric
0,IN. Lay V ml dung dich thu dwoc, thém nudc cit
va 1,0 ml thubc thir Nessler dé thé tich dung dich l1a
50 ml. Po mat d§ quang cua dung dich nay trén may
quang phé V-7200 UV-VIS-NIR tai budc song
430 nm. Néng dd nito trong mau duogc xac dinh dya
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vao duong chuén néng dd amoni sunfat — mat do
quang duoc xdy dung tir trude. Tién hanh thi nghiém
tuong ty voi mau tring 1a dudng saccarozo. Ham
lwong nito tong (% khdi lugng) trong mau duogc tinh
theo cong thur:

m —m 1
N(%):( 7 ZJXSOm

Trong d6: ¥V 1a thé tich ciia phan dung dich
chung cat dugc (ml), m, la khdi lugng galactan da
dung (g); mi 1a kh01 luong nito trong ¥ ml dung dich
chung cat tir mau thir d3 phan huy; my 1a kho1 luong
nito trong " ml dung dich chung ct tir mau trang
Gié tri m; va my déu xac dinh dugc tir duong chuén,
tinh bang microgram (pg). Mbi phép do duoc lap lai
3 1an v6i mot mau va Iy két qua trung binh.

(M

D6 nhdt cua miu duoc do biang nhdt ké
Ubbelohde ¢ 25 °C. Galactan dugc pha trong nudc
cAt voi céc nf‘)ng d6 khac nhau. Cac dung dich dugc
lan Iuot cho vao nhét ké, do thoi gian chay cua chit
long gitra hai vach c6 dinh trén nhét ké. Do nhét
riéng clia mau galactan dugc tinh theo cong thic:

-t
1

o

2

Trong do6: ¢ 1a thoi gian chay cua dung dich
galactan (s), % la thoi gian chay ctua nude cat (s). Moi
phép do dugc 1ap lai 3 lan véi mot mau va lay két qua

trung binh. V& d thi %: £(C), ngoai suy dén gia

tri C = 0 s€& thu duoc gia tri d§ nhot dac trung cua
mau.

Nhiét quét vi sai (DSC) dugc do trén may DSC
7020 (SII NanoTechnology Inc.). Miu dugc nén
trong chén nhom tiéu chuan va han kin. Phép do duoc
tién hanh tir nhiét do phong téi 250°C, tdc do gia
nhiét 1a 10°C/phut.

3. Két qua va thao luin
3.1. Ham lwong nito trong méu

Bang 1 trinh bay két qua xac dinh ham luong
nito tong co trong cac mau. Két qua khao sat cho thay
mau galactan chiét ¢ nhiét 6 thip (miu G40) c6 ham
lugng nito cao gap hon 4 1an mau chiét & nhiét do cao
(mau G100). Ham luong nito ti 1& thuan véi ham
luong protein, tir d6 c6 thé suy ra mau G40 c6 ham
lugng protein cao hon G100. Piéu nay c6 thé giai
thich 14 do & nhiét d§ cao, protein trong rau cau da
phan huy mot phan, nén galactan tach tir rau ciu sé co
ham luong protein thap. Protein trong rau cau thuong
dong vai tro quan trong, thi du la chat chng oxy hod
[10]. Nhu vay, tir két qua thi nghiém c6 thé suy ra
rang viéc dun sbi rau cau trong nude lam giam déng
ké gid tri cta galactan.
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Bang 1. Ham lugng nito c6 trong cic mau.

Tén miu Ham luong nito (% khéi lugng)
G40 0,88
G100 0,21

3.2. Ciu triic galactan

Dé xac dinh 1o hon thanh phan va ciu tric cia
cac mau G40 va G100, ching t6i phan tich phd FT-IR
ctia chiing. Phd FT-IR ciia mau G40 va G100 dugc
trinh bay trong hinh 3. C6 thé nhan thiy phd cta G40
va G100 twong dbi giéng nhau. Trén cac phd nay déu
xuat hién mot dai tin hiéu rong trong khoang tir 3600
dén 2800 cm'. Dai tin hiéu nay c6 thé quy két cho
dao dong kéo dan cua lién két O-H. Pay 1a tin hiéu
quen thudc xuét hién trong phd cua cac galactan. Bén
canh do, trong cac ph6 déu xuit hién van hép thu tai
1083 cm™!, 1056 cm™ va 987 cm™'. Theo céc tai lidu
tham khao [6,11], cc tin hiéu nay lan luot dugc quy
két cho dao dong kéo din cua lién két C-O, lién két
C-C va nhéom C-O-C trong vong 3,6-anhydro-o-L-
galactopyranose. Thém vao d6, trén phd FT-IR cua
G40 Vé G100 xuit hién tin hi¢u tai 868 cm™ va
779 cm'. Day 1a tin hiéu dic trung cua chu tric agar
[7]. Nhu vay, c6 thé két luan ring galactan da duoc
chiét tach thanh cong tir G. verrucosa va cau trac cua
chung chu yéu 1a agar.

(a)

(b)

| | | | | | | | | J
4000 3600 3200 2800 2400 2000 1600 1200 800 400

56 séng, cm-!

1750 1500 1250 750

Sé séng, cm-!

1000 500

Hinh 3. Phd FT-IR ctia mau (a) G100, (b) G40.
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Diém khac biét quan trong trong phd FT-IR ciia
G40 va G100 1a: trén phd ciia G40 xudt hién hai dinh
peak & 1643 va 1420 cm’', trong khi d6 trén pho ctia
G100 hau nhu khong thy tin hi¢u nay. Theo tai liéu
da cong bo, nhirng tin hidu nay co thé quy két cho dao
dong cua cac nhom amin bac I va bac II trong protein
[11]. Piéu nay chimg to sy ton tai clia protein trong
G40, phii hop véi két qua thu dugc trong phan xac
dinh ham luong nito.

e

I3

(=
l

200 —

B nhot rat gon, nJ/G (L/Q)
o
[
I

100 - *
L[]
50 ¢
| | | | | |
0 1 2 3 4 5 6

Nang d& dung dich, C (g/l)

Hinh 4. D) thi biéu dién mdi lién hé giita d6 nhét rat
gon va néng d6 cua dung dich. B: G100, ®: G40.

Trong phé cua ca G40 va G100, cac tin hiéu dac
trung cia nhom thé sunfat va nhom thé pyruvic hoan
toan khong xuét hién. Nhu vay, agar tach tur rau cau
theo phuong phép nay c6 céu trac mat xich twong ddi
dong déu, khong chira ¢6 nhiéu nhom thé phirc tap.
Trong cong trinh da cong bd, Sekkal va cong sy da
dung quy trinh trong tu nhu trong bai bao nay dé tach
galactan tir G. verrucosa thu hoach tai Phap. Két qua
tir phd FT-IR cho thdy san phdm galactan do6 co cau
trac phuc tap, ham luong nhom sunfat rat cao. Trong
khi d6, cic mau galactan do ching t6i tach G.
verrucosa cua Viét Nam hau nhu khong chira nhém
sunfat, do d6 kha ning tao gel s& rat cao [13].

3.3. D) nhdt ciia dung dich galactan

Do thi biéu dién lién hé gitta d0 nhot rit gon
(dai luong %) va ndng d6 cta cac dung dich galactan
dugc biéu dién trén hinh 4. D6i v6i miu G40, méi
lién hé nay c6 su phu hop kha tot véi phuong trinh:

% =25847C +79,756 (R? = 0,9885) 3)

Trong khi do, mbi lién hé gitta d6 nhdt rat gon
va nong d¢ cua dung dich G100 phu hgp kha tot véi
phuong trinh trinh:

T _14422€+38,303 (R*=0, 0,9897) @)

Tu cac dé thi nay, suy ra d¢ nhét rat gon cua
G40 va G100 lan luot 1a 79,756 va 38,303 (L/g). Nhu

vay, d6 nhdt rut gon cua G40 cao gép hon 2 1an so
voi G100.

Theo cac nghién ctru di coéng bd, trong dung
dich nudc, cac mach galactan cudn lai, thé tich cac
cudn nay cang lon thi d6 nhdt cua dung dich cang cao
[5]. Nhu vy, tir két qua vé& d6 nhét ta suy ra ring cic
cudn polysacarit trong dung dich G40 c6 thé tich 16n
hon so véi dung dich G100. Pic tinh nay c6 thé lién
quan dén thanh phan protein c¢6 trong G40. Khi ¢
protein, cic cudén galactan c6 thé mang dién tich
(thuong 1a dién tich am). Do cac dién tich day nhau
dan dén thé tich cuén galactan ting 1én so v6i cudn
khong mang dién tich. Pac tinh nhét cua dung dich
ciing lién quan dén kha ning tao gel ciia cic san
pham nay. C6 thé suy ra rang, G40 d& dang tao gel
hon G100.

Tinh chit nhiét 1a mot dic tinh quan trong, quyét
dinh pham vi ung dung cua cua loai galactan nay.
Chung t6i nghién ctru tinh chat nhiét ciia G40 va
G100 thong qua gian dd DSC, duoc thé hién trén hinh
S.

3.4. Tinh chit nhigt ciia galactan

C6 thé nhan théy su khac biét twong dbi 1o rét
gita tinh chit nhiét cia G100 va G40. Trén duong
DSC ciia G100 chi thiy mot peak gdy ra boi qua trinh
toa nhiét tai 198,8 °C. C6 thé suy ra rang qua trinh
nay la phan ung phén huy boi nhiét cua G100. Trén
duong DSC cta G40, ching t6i nhan thiy 2 tin higu.
Tin hi¢u thir nhat gy ra do qua trinh thu nhiét, xay ra
tai nhiét ¢ 122,5 °C; tin hi€u th hai gay ra do qua
trinh toa nhiét, c6 dinh peak tai 223,2 °C. Dya vao
dac dlém thanh phan, cdu trac cua G40, co thé két
luan rang tin hidu thir nhat tai 122,5 °C tuong ng voi
su chuyén pha cia protein trong G40. Tin hiéu thi
hai ¢6 dinh peak tai 223,2°C dwoc quy két cho quéa
trinh phén huy cua m?lu G40. Diéu dang chu y la
nhiét do phan huy ctia G40 cao hon han so véi G100.
C6 thé thdy rang do su khac biét trong ciu tric cia
G40 (trong thanh phan c6 ham lugng protein twong
ddi cao) da lam cho do bén nhiét cia G40 cao hon
hin so véi G100.

Qua trinh toa nhiét
O

| | | 1
30 80 130 180 230

Nhiét @8, T (°C)

Hinh 5. Gian dd DSC ciia (a) G100 va (b) G40.
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4. Két luan

Chung t6i da thu duogc galactan tor rau céu
G. verrucosa moc tai bo bién mién béc Viét Nam
béng cach chiét v6i nude ¢ hai nhiét do khac nhau.
Két qua cho thiy galactan thu dugc c¢é cdu tric agar,
khong chia cic nhom thé trong vong
galactopyranozo. Mau tach & nhiét do thip c6 chua
nhiéu protein hon, d6 nhét cao hon va do bén nhiét
tdt hon so v6i mau tach & nhiét do cao.
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