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TOM TAT: 
Bromophenols la nhdm chat cd boat tinh sinh hoc riem nang cd the sijf dung trong ngan 

ngffa va dieu tri nhieu loai benh. Rong bid'n dtfdc chffng minh la ngu6n nguyen lidu giau bro
mophenols. Nghien ctfu nay danh gia anh htfdng cua dieu kidn chie't de'n hieu qua thu nhan bro
mophenols tij" rong do Laurencia intermedia Yamada. Dieu kien chie't thich hdp dtfdc xac dinh 
nhtf sau: Dung mdi chid't, ty Id dung mdi chid't/nguydn lieu, nhiet dp chid't, thdi gian chie't lan 
Itfdl la: 75% methanol, 40/1 (ml/g), 80''C va 90 phut. Ke't qu^ dinh tinh cho thay, dich chid't 
rong CO cac nhdm chat: phenolics, flavonoids, terpenoids, carotenoids, saponins va tannins. 

Ttf khoa: Bromophenols, Laurencia intermedia Yamada, dieu kien chiet, tinh Khdnh Hoa. 

l.MdrdSu 
Viel Nam nam trong vCing khi hau nhiet ddi 

vdi bd bien trai dai 3.260 km va didn tich mat 
ntfdc rong hdn 1.000.000 km^ day la nhtfng dieu 
kien ttf nhidn thuan ldi cho stf sinh trtfdng va phat 
trien cua cac loai rong bien. Nhieu cdng trinh 
nghien cdu trdn the' gidi da chdng minh rang rong 
bid'n cd chtfa nhieu hdp chat sinh hoc quan trong. 
Trong so' do, bromophenols dtfdc chtfng minh la 
cd nhieu hoat tinh sinh hgc quan trpng va c6 tiem 
nang su" dung trong thu'c pham chtfc nang, my 
pham va dtfdc pham. Nhtfng hoat tinh sinh hpc 
cua bromophenols da dtfdc nghien ctfu la khang te' 
bao ung thtf, chd'ng oxy hda. khang khuan va didu 
iri cdc bdnh ve tim mach. Nhieu cha't thudc nhdm 
bromophenols da dtfdc tim tha'y trong ca ba chi 

rong do, rong nau va rong luc thu nhan tai cac 
vung bien khac nhau trdn the' gidi. Trong dd, cac 
loai rong do thtfdng cd ham Itfdng bromophenols 
cao hdn so vdi rong nau va rong luc [1], Cho dd'n 
nay, cac cdng trinh nghien ctfu ve rong bien d 
Viet Nam chu ye'u tap trung vao thu nhan mot so' 
hdp cha't cd ham Itfdng Idn nhtf alginate va 
agar-agar. Can day, mdt sd' nghien ctfu da btfdc 
dau thu nhan cac hdp chat cd hoat tinh smh hoc 
nhtf fucoidan, phlorotannins va polyphenols [2,3]. 
Tuy nhidn, nhu'ng nghidn ctfu ve nhdm cha't 
bromophenols tii cdc loai rong bie'n ihu hoach tai 
vung bien Khanh Hoa ndi ridng va Vidt Nam ndi 
chung cdn rat ban chd'. 

Hieu sua't chie't cac hop chat ttf nhidn phu ihupc 
vao dieu kien chie't (dung mdi, ly Id dung 
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radi/nguyen lieu, nhidt dp chiel va thdi gian 
chieX—)- Nhffng cdng bd' trtfdc day chi sii dung mdi 
dieu kidn chid't nha't dinh de thu nhan 
bromophenols ttf rong bi^n, day cd th^ chtfa phai la 
dieu kidn chie't thich hdp. Do do, de c6 cd sd cho 
viec xay dtfng quy trinh thu nhan bromophenols ttf 
rong bien, can nghien ctfu didu kien chid't thich hdp. 
Chi rong Laurencia dtfdc tim tha'y pho bie'n tai cdc 
viing bien cua Viet Nam, mot so' chat thudc nhom 
bromophenols c6 hoat tinh sinh hpc da dtfdc tim 
tha'y trong chi rong nay [4J, 

Do do, nghien ctfu nay dtfdc thtfc hien nhdm xdc 
dinh dieu kien chie't thich hdp de thu nhan dich chie't 
giau bromophenols ttf rong do Laurencia intermedia 
Yamada thu hoach lai viing bien Khdnh Hoa, 

2. vat lidu va phtfcfng phap nghien citu 
2.1. Mdu rong Men vd hoa chdi 
Rong do Laurencia intermedia Yamada dtfdc 

thu nhan tai viing bien Khanh Hoa ttf thang 5 -
7/2017 (Hinh 1). Mlu rong dtfdc dinh danh bdi ThS, 
Do Anh Duy (Vien Nghien ctfu Hai san, Hai 
Phong). Sau khi thu nhan, rong dtfdc riia sach bang 
ntfdc bien va lam khd bang phtfdng phap sa'y lanh d 
nhiet dp 40''C, de'n dp am dtfdi 13%, Rong khd dtfdc 
bao gdi chan khdng trong bao hi PA de sii dung cho 
cac nghien ctfu. Thud'c thu" Foiln-Ciocalleu dtfdc 
cung ca'p bdi Cdng ty Sigma (Hoa Ky), Cac hoa 
chat khac su" dung trong nghien cdu deu dat hang 
phan tich. (Hinh 1) 

2.2. Nghien cdu dnh hddng cua dieu kien chie't 
bromophenols 

Anh htfdng cua didu kien chie't ham Itfdng 
bromophenols thu nhan dtfdc xac dinh bang phtfdng 
phap cd' dien ddn ye'u td'. Cu the nhtf sau: 

- Lua chon he dung moi chie't: Rong nguydn 
lieu dtfdc chie'l trong dung mdi methanol/ntfdc (0, 
25, 50, 75 va 100%, v/v). Cd' dinh cdc thdng so': 
nhidt dp chid't, thdi gian chid't va ty le dung 
mdi/nguyen lieu. 

- Lua chon ty li dung mdi/nguyen lieu: Rong 
nguyen lieu dtfdc chie't trong dung mdi Itfa chpn ttf 
thi nghidm trdn. Ty le dung mdi/nguyen lidu (ml/g) 
nghidn ctfu; 10/1, 20/1, 30/1, 40/1 va 50/1. Cd'dinh 
cac thdng so' cdn lai: nhiet dd chie't va thdi gian 
chie't. 

Li/a chon nhiet do chie't: Rong nguydn lidu 
dtfdc chie'l trong dung mdi, vdi ly Id dung 
mdi/nguyen lieu Itfa chon Itf cac thi nghidm tren, 
Cdc nhiet do chie'l nghien ctfu: 35, 50, 65, 80 va 
95''C. Cd'dinh Ihdi gian chie't. 

LUa chon thdi gian chiel: Rong nguyen heu 
dtfdc chie't trong dung mdi, vdi ty le dung 
mdi/nguyen lieu va nhiet dp chie'l Itfa chon Itt cac 
thi nghiem trdn. Cac thdi gian chie'l nghien ctfu: 30, 
60,90,120 va 150phut. 

2.3. Phumg phdp xdc dinh hdm liiffng 
bromophenols tong 

Bromophenols trong rong bie'n dtfdc chie'l theo 

Hinh 1: Hinh thai (A) vd hinh cat ngang quan sdt di/dl kinh hien vi (B) mdu rong 
Laurencia Intermedia Yamada sif dung trong nghien cifu 
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phtfdng phap cua Zhang va cdng stf (2017) [5J. 
Ham Itfdng bromophenols long sd' dtfdc xac dinh 
bang phtfdng phap so mau sii dung thud'c thii Folin -
Ciocalteu[6J. 

2.4. Dinh tinh mot so' thdnh phdn trong 
djch chie't 

Sau khi chie't d dieu kien chid't thich hdp, mot 
so' thanh phan trong dich chie'l rong (phenolics, 
flavonoids, terpenoids, carotenoids, saponins va 
tannins) dtfdc dinh tinh. Nguydn tac ciia phtfdng 
phdp dinh linh nay la dtfa trdn phan tfng ddc hieu 
ciia cha't phan lich va thud'c thii. Mdi thi nghiem 
dinh dnh lid'n hanh nhtf sau: Lay 0,5 ml dich chie't 
rong cho vao d'ng nghiem cd chtfa 1,5 ml chat 
nhan biet. Tie'p theo, quan sdt mau ciia dung dich 
de' nhan bie't cdc nhdm cha't theo Yadav va cdng 
stf (2014) [7]. 

2.5. PhUdng phdp x&ly sd'lidu 
Ta't ca cac thi nghidm dtfdc thtfc hidn 3 Ian ddc 

ISp. Ke't qua ciia thi nghiem dtfdc bie'u didn bang 
gia trj Irung binh ± dp lech chuan. Do thj dtfdc ve 
bdng phan mem Microsoft Excel 2010. Gid tri irung 
binh dtfdc phan tich ANOVA theo phep thii Ducan, 
gid tri p < 0,05 chi ra stf khde nhau c6 y nghia thd'ng 
ke sii dung phan mem Statistical Product and 
Services Solutions (SPSS) 16.0. 

3. Ke't qua nghidn cii'u va thao luan 
3.1. Anh hddng cua ndng dq dung mdi chiet 
Anh htfdng cua n6ng dp dung mdi chie't 

(methanol) de'n ham Itfdng bromophenols long sd' 
cua mau rong nghien ctfu dtfdc trinh bay d Hinh 2. 
Kd't qua cho tha'y, nong dp dung mdi chie't anh 
htfdng dang ke de'n ham Itfdng cdc p cha't 

bromophenols. Khi tdng n6ng dp methanol ttf 0 de'n 
75%, ham Itfdng bromophenols tong sd' tang len ttf 
48,44 de'n 87,08 mg/kg khd'i Itfdng khd. Tid'p luc 
tang nong do methanol len 100%, ham Itfdng 
bromophenols t6ng sd' giam xud'ng cdn 74,39 
mg/kg khd'i Itfdng khd. 

Trong nhtfng nghidn ctfu trtfdc day ve thu nhdn 
bromophenols ttf rong bien, cac tac gia thtfdng sijf 
dung mpi loai dung mdi nha't dinh. Acetone, 
eihanol va methanol hodc hdn hdp cua cac dung 
mdi nay trong ntfdc (thtfdng la 80%), thtfdng dtfdc 
suf dung de chie't cac hdp chat bromophenols 
[4,8,9]. Trong nghien ctfu nay, cac nong dp dung 
mdi methanol khac nhau dtfdc nghien ctfu. Ke't qua 
nghidn ctfu btfdc dau nay cd the tha'y 75% 
methnanol cho hieu qua chie't cac châ t 
bromophenols ttf rong la td't nhat trong khoang 
nong dp dung mdi nghidn ctfu. (Hinh 2) 

3.2. Anh hudng cua ty 1$ dung mdi chiet/ 
nguyen lieu 

Anh htfdng ciia li le dung moi chid't/nguydn lieu 
de'n ham Itfdng bromophenols dtfdc the hien 6 Hinh 
3. Ke't qua nghien ctfu cho thay dung mdi 
chie'i/nguyen lieu 40/1 (ml/g) la thich hdp cho qua 
trinh chie't de thu dtfdc ham Itfdng cao nhd't 
bromopphenols. Ti le nay cho ham Itfdng 
bromophenols (104,96 mg/kg khd'i Itfdng khd) cao 
hdn dang k^ so vdi chie't ct ti Id 10/1 va 20/1 (ml/g). 
Chid't d ti le dung moi chid't/nguydn heu 50/1 khdng 
lam lang ddng ke' ham Itfdng bromophenols (p > 
0,05). Ttf nhtfng ke't qua dai dtfdc, ti Id dung mdi 
chiel/nguyen lieu la 40/1 (ml/g) dtfdc Itfa chpn cho 
nhtfng thi nghidm lie'p theo. (Hinh 3) 

Hinh 2: Anh hifdng cua 
ndng dp dung mdi chie't 
methanol den hdm 
lifdng bromophenols 
trong dich chief rong 
Laurencia Intermedia 
Yamada. Cdc chif cdi 
khac nhau chi si/khde 
nhau CO y nghia thd'ng 
ke (p > 0,05) 
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Hinh 3: Anh hifdng ciia 
ty le dung mdi/nguyen 
lieu den hdm lUdng 
bromophenols trong 
djch chief rong 
Laurencia Intermedia 
Yamada. Cac chif cai 
khde nhau chi sif khde 
nhau CO y nghla thdng 
ke (p < 0,05) 

^^ 

30/1 40/1 

Ty le dung mdi/nguyen lieu (ml/g) 

3.3. Anh hifdng cua nhiet do chie't 
Anh htfdng ciia nhiel do chie'l de'n ham Itfdng 

bromophenols td'ng sd ciia loai rong nghien ctfu 
dtfdc the hien d Hinh 4. Ke'l qua cho Ihay, nhidt 
do chie't anh htfdng ddng ke de'n ham Itfdng cac 
hdp cha't bromophenols td'ng so'. Anh htfdng ciia 
nhidt do dd'n h^m Itfdng bromophenols nhtf sau: 
Khi nhidt dp chid't tang ttf 35 len SO^C, ham Itfdng 
bromophenols tang manh ttf 54,78 de'n 102,65 
mg/kg khd'i Itfdng khd. Tid'p tuc tang nhiel dp len 
95*'C ham Itfdng bromophenol giam nhe xud'ng 
con 97,46 mg/kg nguyen Hdu khd va khdng cd stf 
khac nhau cd y nghia ve mat thd'ng kd vdi ham 
Itfdng bromophenols long so' khi chid't d nhiet do 

SO'̂ C (p > 0,05). Cho de'n nay, nhffng nghidn ctfu 
ve dieu kidn chid't dp thich hdp d^ thu nhan 
bromophenols ttf rong bi^n con rd't ban chd'. Mdt 
sd' nghidn ctfu anh htfdng ciia nhiel dd chie'l dd'n 
ham Itfdng polyphenol long so' trong dich chie'l iff 
thtfc v3t cho ket qua ttfdng itf vdi nghien ctfu nay, 
Vi du, Bucic-Kojic va cdng stf (2011) [10] khi 
nghien ctfu anh htfdng ciia nhiet dp chie'l dd'n 
ham Itfdng polyphenol td'ng so ciia trdi va (Ficus 
Carica L.), cho tha'y ham Itfdng tang len ttf 2,50 
de'n 3,70 mg GAE/g cha'l khd khi tang nhidt dd 
chie'l Itf 25 len SO^C. Nhtf vay, SÔ 'C dtfdc Itfa 
chon la nhiet dp thich hdp nha't trong khoang 
nhietdp nghien ctfu. (Hinh 4) 

hTinh 4: Anh hudng cua 
nhiet do chief den hdm 
lUdng bromophenols 
trong djch chief rong 
Laurencia intermedia 
Yamada. Cdc chif cai 
khac nhau chi sif khde 
nhau cd y nghia thdng 
ke (p < 0,05) 
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3.4. Anh hddng cua thdi gian chiet 
Ben canh nhiet dp va dung mdi chie't, Ihdi gian 

cung la ye'u Id' quan trpng anh htfdng dd'n hieu qua 
chie't cac hdp chat sinh hpc ttf nguyen lieu itf 
nhien. Anh htfdng cua Ihdi gian chie't de'n ham 
Itfdng bromophenols td'ng sd' ciia rong dtfdc the' 
hidn d Hinh 5. Ke't qua cho tha'y, thdi gian chie'l 
anh htfdng ddng ke dd'n ham Itfdng cdc chat 
bromophenols. 

Khi thdi gian chid't tang ttf 30 len 90 phut thi 
ham Itfdng bromophenols long so' lang manh. Tuy 
nhien, khi tie'p tuc tang thdi gian chie't len 90 va 
150 phiil thi ham Itfdng bromophenols khdng de'p 
tuc tang, khdng cd stf khac nhau cd y nghia ve mat 
thong ke (p > 0,05) so vdi Ihdi gian chid't 120 phut. 
Nhtf vay, theo kd't qua nghien ctfu thdi gian chie't 
thich hdp dd' ihu nhan bromophenols ttf rong dtfdc 
xac dinh la 90 phiil. Trong nhtfng nghien ctfu 
trtfdc day, vi chtfa dtfdc danh gid mdt each day dii, 
nen thdi gian chie't 
bromophenols thtfdng 
keo dai [8,9]. Dieu nay, 
CO the' gay lang phi thdi 
gian va dung mdi chid't. 
(Hinh 5) 

3.5. Nh^n biet mdt sd' 
nhom chat cd trong dich 
chiet rong 

Ke'l qua dinh tinh mot 
sd' thanh phan phd' bien 
CO trong dich chid't 
Laurencia intermedia 
Yamada cho tha'y, ta't ca 
cac nhdm chat nghien 
ctfu (alkaloids, 

phenolics, flavnooids, 
carotenoids, terpenoids, 
saponins va tannins) ddu 
cd trong dich chie'l rong. 

Kd't qua nghien cffu nay phu hdp vdi mdt sd' loai 
rong thudc chi Laurencia thu mdu tai cdc viing 
bien khde nhau trdn the'gidi [11,12]. Thanh phan 
cac nhdm chat c6 trong rong bidn phu thudc vao 
dieu kien tdch chie'l va tac ddng bdi cdc yd'u to' 
mdi trtfdng sd'ng cua rong [II]. Stf xua't hien cua 
cdc nhom chat cd trong djch chie'l rong Laurencia 
intermedia Yamada da giai Ihich cho nhffng hoat 
tinh sinh hoc ciia loai rong nay. Tuy nhien, nhffng 
nghien ctfu lid'p theo can dinh Itfdng nhffng nhom 
chat nay. 

4. Ke't luan 
Nghidn ctfu hidn tai da xdc dinh dtfdc dieu 

kien chie'l thich hdp de thu nhdn bromophenols ttf 
rong do Laurencia intermedia Yamada Ihu hoach 
tai vung bie'n Khanh Hoa. Nhffng nghien ctfu tid'p 
theo can thtfc hien de' td'i tfu hoa dieu kien thu 
nhan va xay dtfng quy Irinh dnh sach 
bromophenols ttf loai rong nay • 

Hinh 5: Anh hifdng cua fhdi gian chief de'n hdm lifdng 
bromophenols trong djch chief rong Laurencia infermedia 
Yamada. Cdc chit cdi khde nhau chi sU khac nhau c6 y nghia 
fhd'ng k§ (p > 0,05) 
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Khoa C6ng nghe Thffc phS'm, Trfftog Dai hpc Nha Trang 

DETERMINATION OF SUITABLE 
EXTRACTION CONDITIONS FOR EXTRACTING 

BROMOPHENOLS FROM RED SEAWEED 
LAURENCIA INTERMEDIA YAMADA 
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Faculty of Food Technology - Nho Trang University 

ABSTRACT: 

Bromophenols are potential bioactive compounds and can be used for prevention and 
treatment of various diseases. Seaweeds have been demonstrated as rich sources of 
bromophenols. This study investigated effects of extraction conditions on bromophenols 
content of red seaweed Laurencia Intermedia Yamada. The suitable solvent extraction, hquid to 
soHd ratio, extraction temperature and extraction time were found as follows: 75% methanol, 
40/1 (ml/g), 80°C and 90 min, respectively. Phytochemical analysis of the seaweed extract 
showed that phenolics, flavonoids, terpenoids, carotenoids, saponins and tannins are presented. 

Keywords: Bromophenols, iMurencla Intermedia Yamada, extraction conditions, Khanh 
Hoa provin. 
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