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SUMMARY

EVALUATION OF ANTIOXIDATIVE ACTIVITY OF BROWN SEAWEED
EXTRACTS AS ANTIOXIDANT ADDITIVES FOR FOOD

The study was conducted on four species of seaweeds, Sargassum feldmannii collected from Khanh
Hoa province and Sargassum gracile, Sargassum mcclurei, Sargassum polycystum collected from Ninh
Thuan province. Seaweeds were extracted in two different solvents which were water and ethanol. The
extracts obtained from water extraction at temperature of 50°C ranged from 10.68%-18.98% and
ethanol extraction at temperature of 40-50°C was 13.48%-17.86%. The total polyphenol content of
water extraction was lower than ethanol extraction, the highest in S. gracile (90.01 £ 1.01 mg/g). The
free radical scavenging activity of water extraction was lower than ethanol extraction, the highest in S.
gracile (71.23 + 0.39%) and lowest in S. feldmannii (38.11 £ 0.12%). Comparing the antioxidant
capacity of the extracts with synthetic antioxidant additives: BHA, BHT, ascorbic acid and tocopherol,
the strongest resistance rate was 151.39% with BHT in S. gracile, All of water or ethanol extractions of
S. feldmannii, S. mcclurei and S. polycystum had resistance rate in the range of 40-90%.

Keywords: antioxidant activity, brown seaweed, Sargassum, total polyphenol content

1. PAT VAN DPE mg dung trong thuc pham dé ngin chan qua
Rong bién 1a ngudn tai nguyén phong phu, da trinh nay. Rong bién nau 1a nguén gidu cic hop
dang vé chung loai ¢ khu vuc bién mién trung chit c6 hoat tinh sinh hoc nhu carotenoid,
Viét Nam; la nguf‘)n nguyén li€u ré tién, d& fucoxanthin, fucoidan, polyphenol,
kiém, thoi gian nuéi trong ngin... Cho thay phlorotannin...[2] Cac hop chit polyphenol
day 1a ngudn nguyén liéu tiém ning can duoc nhu catechin (gallocatechin, epicatechin va
nghién ctru, khai thac va str dung sao cho phu catechin gallate) [1], cac flavonol glycoside va
hop. Tam quan trong ctia cac hop chat ¢ hoat flavonol dd dwgc xac dinh tir cao chiét
tinh sinh hoc trong thuc phdm déng vai tro nhur methanol cia rong do va rong nau [3]. Téc
céc thanh phan chirc ning da dugc cong nhan dung cia cac hgp chat nay di dugc chimng
do hiéu qua cta chung trong viéc cai thién strc minh, ching c6 hoat tinh khang oxy hoa,
khoe va lam giam nguy co bénh tat [1]. Hién khang khuén, khang vi nim, khang virus HIV,
nay, nhiéu nghién ctru di tip trung vio cic khang ung thu...[4, 5] Hoat dong khang oxy

chat khang oxy hoa ty nhién tir rong bién va héa da chic ning cua polyphenol 14 rat cao
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lién quan dén vong phenol hoat dong nhu mot
chat biy cac gbc tw do peroxide, superoxide va
céc gbe hydroxyl [3]. V&i muyc tiéu hudng dén
viéc st dung cac chét ¢6 hoat tinh sinh hoc c6
ngudn gdc tu nhién thay thé phu gia thyc phdm
ddng thoi lam gia tang gia tri chic ning cua
thuc pham.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit li¢u

Nghién ciru dugc tién hanh trén 4 loai rong nau
thu tai vung bién Ninh Thuén va Khanh Hoa, ¢
dang kho. Rong duogc rira sach, phori/séy kho,
xay thanh bot, st dung cho nghién curu. Cac
mau rong dugc dinh danh tai Phong Thuc vat
bac thép, Truong Pai hoc Khoa hoc Ty Nhién
TP. HCM co6 tén khoa hoc la Sargassum
feldmannii thu tai ving bién Khanh Hoa, va
Sargassum  gracile, Sargassum mcclurei,
Sargassum polycystum thu tai ving bién Ninh
Thuén.

Céc phu gia khang oxy hoa st dung trong
nghién ctru 1a BHA (butylate hydroxyanisole),
BHT  (butylate AscA
(ascorbic acid), o-tocopherol cua Cong ty
(Shanghai,

hydroxytoluene),
Shanghai Chemical
China).

2.2. Phuong phap nghién ctru

2.2.1. Qui trinh chiét bgt rong thu cao chiét
Bot rong ngam chiét trong hai loai dung méi

Reagents

ethanol 96% va nudc bang phuong phap ngim
két hop lic & cac ti 1& nguyén lidu/dung méi va
céc nhiét d6 chiét khac nhau. Dich chiét ¢ cac
didu kién chiét khac nhau qua c6 quay chan
khong thu cao ethanol (cao-Et) va cao nudc
(cao-Aq). Ti 1& thu hdi cao chiét (EY) co trong
100 g nguyén liéu tinh theo cong thirc:

EY (%) = :—i x 100 (1)

Trong d6: Mg: Khi lugng cao chiét, g

Mu: Khéi lugng nguyén lidu rong, g
2.2.2. Xdc dinh ham lwong polyphenol tong
bting phwong phap Folin-Ciocalteu [2]
Duyng dudng chudn acid gallic tir dung dich
acid gallic pha trong nudc nong d6 0,5 mg/ml,
tir dung dich gdc nay pha thanh day ndng do 0;
0,02; 0,04; 0,06; 0,08 va 0,1 mg/ml. Ddi véi
mau bot rong, can m (g) trich ly va dinh mirc
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thanh v (ml) voi nuée, iy 1 ml dé xac dinh
polyphenol tong. Tron véi 0,1 ml thudc thir
Folin-Ciocalteu, sau 5 phat cho tiép 0,3 ml
Na,CO; 7,5%. Dé trong t6i 30 phut, & nhiét do
phong. Po d6 héap thu & budc séng 765 nm.
Ham luong polyphenol téng c6 trong mau
dugc tinh dwa trén dwong chudn acid gallic
(Cwm). Ham lugng polyphenol tong trong 1 g
bot rong dugc tinh theo cong thic:

TPC (mg/g) = ——

_ 2

2.2.3. Pdnh gid khd nang bit goc tw do
DPPH [6]

Cic miu cao chiét hoa tan trong methanol
(MeOH) ndng d6 1000 pg/ml. Pha thanh cac
diy ndng do 400, 350, 300, 250, 200 (ug/ml).
Dung dich tham chiéu Vitamin C 500 pg/ml,
pha thanh diy ndng do 30, 25, 20, 15, 10
(ug/ml). Dung dich thudc tht DPPH 1mM.
Thyc hién phan tng vé6i 0,5 ml dich mau & mdi
néng d6; 0,5 ml dung dich DPPH va 3 ml
MeOH. Dé 6n dinh 30 phut trong bong tdi. Po
d6 hap thu & budce song 517 nm. Ti 18 bat gbe
tu do DPPH (1%) ciia mau dugc tinh theo cong
thirc:

T (%) = 2228 % 10094 3)

Ap
Trong do6:
Ac — D hip thu ciia mau tring (MeOH)
A — D06 hép thu ctia mau chiét
2.2.4. Xir ly 56 liéu
Tt ca s6 liéu dugc biéu dién dudi dang Trung
binh + SD, cac chénh léch khac biét thé hién
bang * > <4 & mic ¥ nghia P < 0,05. St dung
phan mém xu 1y s6 liéu Statgraphics Centurion
XV.
3. KET QUA - THAO LUAN
3.1. Két qua khao sat diéu kién chiét
3.1.1. Anh hwéng ciia ti 1¢ nguyén ligu/dung
moi
Chiét polyphenol thuong st dung cac dung
modi phan cyc nhu nudc, ethanol, acetone,
ethyl acetate... Trong nghién ciru nay hudng
dén mg dung trong thyc phim, nén ching t6i
dung hai loai dung méi 1a nude va ethanol.
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Ti 1& thu hdi cao chiét (EY, %)
oo

BGt rong/Nudc BGt rong/Ethanol

Ti & nguyén ligu/dung moi

WS, feldmannii - BS. gracile  ©S. mcclurei  BS. polycystum

Hinh 1: Biéu dé anh hwéng cua ti Ié nguyén
ligu/dung moi dén ti 1¢ thu héi cao chiét

Ti 1€ nguyén liéu/dung moéi cang nho thi hiéu
qua cia qua trinh chiét cang cao, lwong chat
chiét thu dwoc cang nhiéu, do lam ting qua
trinh khuéch tan cia cac chét tan bén trong té
bao ra ngoai dung méi chiét. Tir Hinh 1 cho
thdy & ca bon loai rong ti 1& nguyén liéu/dung
mdi cang nho thi ti 1& thu hdi cao chiét cang
tang va dén mot ti 1& nhat dinh ching khong
tang nita. i voi dung moi chiét 1a nude, rong
S. feldmannii c6 ti 1& thu hdi cao chiét ¢ ti 18
bot rong/nude 1a 1/10 va 1/15 khong khac biét
& muc y nghia P < 0,05 twong tng la 13,70 £
0,46% va 13,32 +0,68%; cac loai rong con lai S.
gracile, S. meclurei va S. polycystum déu co ti
16 thu hoi cao chiét cao nhit ¢ ti 1& bot
rong/nude 1a 1/15 va khong khac biét & mirc y
nghia P < 0,05 voi ti 1¢ 1/20; ti 1¢ thu hdi cao
chiét tuong tmg véi timg loai rong 14 1898 +
0,12%; 16,28 + 023% va 1535 + 0,36%. Dbi véi
dung moi chiét ethanol thi ca bon loai rong S.
feldmannii, S. gracile, S. mcclurei va S.
polycystum déu cho ti 16 thu hdi cao chiét cao
nhit & ti 1¢ bot rong/ethanol 1a 1/15 tuong (mg
15,88 + 0,69%; 15,34 + 0,33%; 14,27 + 0,63% va
17,86 = 0,71%. Cac ti 1€ nguyén liéu/dung moi
qua nho nghia 1a ham lugng dung mdi qua cao,
s€ kho khan cho qua trinh xu ly tach dung moi
dé thu cao chiét sau d6. Do do, ti 1& nguyén
liéu/dung moi la 1/15 dugce dung cho ca hai
loai dung méi va bdn loai nguyén liéu rong.
3.1.2. Sw danh hwong ciia nhiét dp chiét

Nhiét d6 chiét can thich hop dé rat ngén thoi
gian chiét cho hiéu suét chiét cao ddng thoi
khong 1am bién doi cac thanh phan hoa hoc cua
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chat chiét, do d6 nhiét d6 1a yéu t6 can giGi
han. Nhiét d¢ ting lam ting sy ngdm kiét dung
modi vao cau trac té bao rong dong thoi lam
tang qua trinh khuéch tan cac chat tan tir trong
nguyén lidu va dung méi chiét, nhung trong
truong hop nay chung lam thuc day phan tmg
oxy hoa céac polyphenol khi d6 ham lugng
polyphenol tong s& giam, day 1a diéu khong
mong mudn trong qua trinh trich ly.

Ti 1& thu hdi cao chiét (EY, %)

40 50 60 30 40 50 60

Nudc Ethanol

Nhigt db chiét (oC)

WS, feldmannii  BS. gracile S meclurei  BS, polycystum

Hinh 2: Biéu do dnh huéng ciia nhiét do chiét
dén ti 1é thu hoi cao chiét
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Ti 1& thu hdi cao chiét (EY, %
I
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WS, feldmannii - BS. gracile 'S mcclurei @S, polycystum

Hinh 3: Biéu do anh huéng ciia nhiét dj chiét
dén ham heong polyphenol tong

Tir Hinh 2 cho thdy khi tang nhiét do chiét thi
ti 16 thu hdi cao chiét s& tang theo, tuy nhién &
nhiét chiét 50°C va 60°C thi su ting ti 18 thu
hdi cao chiét khong khac biét & mirc y nghia P
< 0,05 & ca bdn loai rong, do d6 nhiét do chiét
dé xuét 1a 50°C dbi v6i dung moi chiét 1a nudc;
ti 1& thu hdi cao chiét ¢ rong S. feldmannii, S.
gracile, S. mcclurei va S. polycystum tuong
ung 1a 17,22 + 0,51%; 20,98 + 0,22%; 18,28 =+
0,23% va 17,53 + 0,51%. Véi dung moi
ethanol & rong S. feldmannii va S. polycystum
cao nhit & 40°C khong khac biét voi 50°C va
60°C, ti 1& thu hdi cao chiét twong tng 19,05 +



0,14% va 1923 £+ 0,52%; rong S. gracile va S.
mecclurei cao nhat & 50°C khong khac biét véi
60°C, ti 1& thu hdi cao chiét twong ung 18,34 +
0,33% va 1547 + 043%. Tuy nhién, hi€u qua
qué trinh chiét duéi tac dung cda nhiét do chiét
khéc nhau dwa vao hai yéu t6 d6 1a ti 1& thu hoi
cao chiét va hoat tinh sinh hoc cua chét chiét,
trong nghién clru nay hoat tinh sinh hoc dugc
danh gi4 dua vao ham lugng polyphenol tong
thé hién ¢ Hinh 3 cho thiy ham luong
polyphenol tong thu dugc cao tuong tng voi ti
1¢ thu hoi cao chiét & Hinh 2 diéu nay cho thy
khoang nhiét do chiét khong lam thay doi déng
ké dén hoat tinh polyphenol tong thu dwoc. Do
d6, nhiét do chiét trong dung moi nudc la 50°C
cho ca bén loai rong, chiét bing dung moi
ethanol nhiét do chiét 40°C cho hai loai S.
feldmannii va S. polycystum va 50°C cho hai
loai S. gracile va S. mcclurei.

3.2. Két qua danh gia hoat tinh sinh hoc ciia
cao chiét

3.2.1. Xdc dinh ham lwong polyphenol tong
ciia cao chiét

Céc hop chit polyphenol dugc phén bd rong
rdi trong thuc vat va thuc pham, ciu trac bao
gdbm nhidu vong thom v6i mot hodc nhiéu
nhém hydroxyl. Hon 1.000 ciu triic khac nhau
ctia cac hop chat phenolic dugc biét d&én, hau
hét trong sé d6 1a flavonoid, nhung phenol don
vong, phenyl propanoid va quinine phenolic cé
mat véi s6 lwong dang k& Cac hop chat
phenolic mang lai mau sic dic trung cho thuc
vat, dong vai tro kiém soat sy ting truong va
bao vé khoi cac vi sinh vat va tao ra vi déng
cho thyc pham [7].
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Hinh 4: Biéu do ham lrong polyphenol tong
ctia cdc logi cao chiét

113

Ham lugng polyphenol tong cia cao chiét
trong nuéc nhin chung thip hon so véi cao
chiét trong ethanol & ca bon loai rong, ham
lwong polyphenol téng trong cao chiét rong S.
gracile cao nhat so voi cac loai rong con lai
(Hinh 4). So v6i cac nghién ciru di cong bd
ham lugng polyphenol tong trong rong nau dao
dong trong khoang tir 0,4-24,2 g/100g chat
chiét [7]; tir 1,07-105,97 mg/g chat chiét rong
nau thudc gidng Turbinria [5]; & rong nau
Ecklonia cava thu doc theo bo bién ddo Jeju,
Han Qudc ham lugng polyphenol téng 71,0
mg/g trong phan doan nude cia cao chiét [8]; &
S. siliquastrum dugce thu thip tai Songjung,
Busan, Han Quéc ham lugng polyphenol tong
127,37 mg/g véi dung moi chiét ethanol 27,15
mg/g véi dung méi chiét nudce [9]. So véi cac
s6 liéu cong bd trén thi ham lugng polyphenol
tong cta cao chiét nuéc & ca bon loai rong
chiét trong nudc thi cao hon, tuy nhién thanh
phan nay & cao ethanol thi thap hon.

3.2.2. Danh gida khd nang khdang oxy hod ciia
cao chiét va so sanh véi cic phu gia khing
oxy hod

Géc hydroxyl 1a mot trong nhiing thanh phan
tao ra phan tng in vivo manh nhét. Do dd, hiéu
sudt quét gbc hydroxyl 1a mot chi sé quan
trong dé do ludng hiéu qua chdng oxy hoa.
Phuong phap DPPH dé do ludng muc do két
hop chu yéu cua cac hop chét polyphenol va
cac hop chat amin thom. Trong nghién ctru
nay, kha ning cho dién tir cua cao chiét bon
loai rong dugc so sanh véi BHA, BHT, acid
ascorbic va tocopherol.

Kha nang bat géc ty do DPPH (%)
oW s o
53888

%,
) —
-l
I

Hinh 5: Biéu do khd néng bdt goc tw do DPPH
cia cao chiét va cdc phu gia khdng oxy hod



Két qua Hinh 5 cho thdy rang tac dung quét
géc tw do DPPH cta cao chiét ¢6 lién quan mat
thiét dén ham luong polyphenol ¢é trong cao
chiét. Nhin chung, hoat tinh quét géc tr do
DPPH cua cao nuéc thdp hon so véi cao
ethanol & ca bdn loai rong; hoat tinh nay cao
nhit ¢ S. gracile thap nhét 13 S. feldmannii so
voi S. meclurei va S. polycystum cho ca hai
loai dung mai chiét. Kha niang bat gbc tu do
DPPH ciia cao chiét ethanol cta bdn loai rong
S. feldmannii, S. gracile, S. mcclurei va S.
polycystum so véi phu gia khang oxy hoé tong
hop BHA tuong Ung 1a 45,73%, 85,48%,
80,54% va 62,58%; so v6i BHT tuong ung la
81,00%, 151,39%, 142,64% va 110,84%; voi
acid ascorbic tuong tUng 1a 41,82%, 78,16%,
73,64% va 57,23%; va vai tocopherol tuong
ung 1a 41,73%, 77,99%, 73,48% va 57,10%.
Tir cac sb liéu trén cho thiy kha ning bat gbc
tw do DPPH ctia cao chiét ethanol c6 kha ning
khang oxy hod manh hon phu gia BHT cao
nhit & rong S. gracile ti 1& khang manh hon
151,39%; ti 1& khang thap nhat 41,73% & rong
S. feldmannii. So voi cac nghién ciru da cong
b thi hoat tinh bat gdc ty do DPPH ciia cac
loai rong thu tir viing bién Khanh Hoa va Ninh
Thuén nay thip hon [10-12]. Tuy nhién, cac
két qua trén ciing cho thiy cao chiét nude va
cao chiét ethanol tir rong bién c6 thé dwoc dé
xuit thay thé cho cac phu gia khang oxy hoé
tong hop, dat biét dbi voi BHT.

4. KET LUAN

Viéc thu cao chiét tir rong nau dé tap trung
ham lugng polyphenol cao véi muc dich bd
sung vao mot s6 san phim thuc phim nhim
thay thé cac phu gia khang oxy hoa tong hop
ddng thoi lam gia ting gia tri chic ning cua
thuc phim. Ching t6i thu dugc cac diéu kién
chiét dé thu ti 1& chét chiét cao nhu sau: Ti 1&
nguyén li€u/dung moi 1a 1/15 cho ca hai loai
dung mdi (nudc va ethanol) & ca bén loai rong
S. feldmannii, S. gracile, S. mcclurei va S.
polycystum. Nhiét do chiét trong nude 1a 50°C
cho ca bdn loai rong; chiét trong ethanol thi
50°C cho rong S. gracile, S. mcclurei va 40°C
cho S. feldmannii va S. polycystum. Hoat tinh
khang oxy hoa cua rong nau dugc danh gia dua
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vao ham lugng polyphenol téng va kha ning
bit gbc ty do DPPH. Ham luong polyphenol
tong cua cao chiét trong nude thap hon so véi
cao chiét trong ethanol & ca bon loai rong, ham
luong polyphenol tong trong cao chiét rong S.
gracile cao nhit (90,01 + 1.01 mg/g). Hoat
tinh quét goc tu do DPPH cua cao nudc thip
hon so véi cao ethanol & ca bén loai rong; hoat
tinh nay cao nhat & S. gracile (71,23 + 0,39%)
thip nhat 1a S. feldmannii (38,11 £ 0,12%) cho
ca hai loai dung méi chiét. Didu nay cho thiy
mdi twong quan giita hoat dong chdng oxy hoa
va ham lugng hop polyphenol tong. So sanh
kha ning khéng oxy hoa cta cao chiét véi cac
phu gia khang oxy hoa téng hop BHA, BHT,
acid ascorbic va tocopherol, ti 1¢ khang manh
nhét 1a 151,39% voi BHT ¢ rong S. gracile,
cao chiét cac loai rong con lai S. feldmannii, S.
mcclurei va S. polycystum trong dung moi
chiét nudc hodc ethanol déu cho kha khéng
trong khoang 40-90% & cling ndng d9.
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