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JGHIEN ClKU THU NHAN VA DANH GIA KHA NANG KHANG OXY HOA 
CUA CAO CHIET LIPID TJI RONG MQl SARGASSUM FELDMANNII 
DANG PHlffliNG PHAP SOf DUNG SONG SIEU AM 

T R A N T H ! N O P C M A I - Trudng P?! toe CSngn^TFI^ CM kH 

N G U Y E N T H A I N G Q C U Y E N - Trudng Bai too Ktoa toe Ti;nK8nTPH^0i(k«i 

N G U Y I N T H ! T H U HUCfNG - Trulg tam sam v4 Duoc l^n MSn njirclSii 

Rong mit Sargassum feldmannii la loai rong plid bien d vung bidn Khanh Hoa va cd chi?a nhieu 

hdp chat CO hoat tinh sinh hgc. Do dd, viec lifa chgn cac phirung phap thu nhSn cac hop eb& 

nay tir rong md dang nh§n diftfc sir quan tdm cua cac nha l(hoa hoc. Trong nghien cifu nay, cac 

tac gii siif dung phutfng phap trich ly dircrc hd tra bdng sdng sidu dm Si thu nhdn cao chidt lipid 

va ddnh gia khi ndng l(hang oxy hda ciia cao chid't. Thidt bj phdt sdng sieu am difoic suf dung cd 

dang thanh, tdn sd'20 M\i. Kd't qui nghien eHu thu dirgic cac thdng sd chid't nhif sau: kich thirdc 

miu la 0,25 mm; dung mdi chid't Id dichloromethane:methanol (1:1), ti Id dung mdi:nguyen Nlu 

la 7:1, thdi gian chid't 15 phut. Ham lifong cac acid beo chira no trong rong md chiem khoing 

33% va hoat tinh bit gd'c tu do DPPH cua chung trong ithoing 45-60%. 

Tif khoa: Sargassum feldmannii, lipid rong nau, Icliang oxy hoa, trich ly bhg song sieu Sm. 

DESEADCH ON ACQIJISITION AND EVALUATION Or THE 

ANTIOXIDANT ABILITY OF LIPID EXTDACTED TDOM 6ADGASSUM 

(MDGASiSUM rELDMANNlI) BY USING ULTEASOUND WAVES 

Sunva-y 

Sargassum (Sargassum leidmannii) is a common seaweed in the sea oi Khanh 
Hoa and conlains various bioactive compounds. Therelore, the methods lor 
obtaining hioactive compounds in sargassum have attracted many attentions 
ol scientists, in this study, the authors have used the extraction method 
assisted by ultrasound waves to obtain lipid extract and studied its antioxidant 
properties. Ultrasonic processor woriis at Ihe frequency of 20 iiHz. According 
to the results of the study, the parameters ol the extraction are as lollows: the 
sample size is 0.25 mm; extraction solvent Is dichioromethaneimethanoi (1:1), 
Ihe ratio ol solvent and material is 7:1, extraction time is 15 minutes. The 
concentrotion ol unsaturated tally acid components has accounted lor 33%; 
their DPPH tree radical scavenging activity has been from 45 lo 60%. 

Kfyorils: Sargassum leldmaimii, iipu-sotutle comfomis ol brom 
seaweed, antioxidaotproperties ol brown seaweed, extraction assisted by 
ultrasoond waves. 

Bat van de 

Rong bien la nguon tai nguySn 
phong phu, da dang ve chOng loai. 
Theo thong ke, nudc ta co kho&ng 794 
ioai rong biln, phan bo ci viing bien 
phia Bac 310 ioai, phia Nam 484 loai, 
156 loai tim thciy 6 Cci hai mien, SSn 
iuong cua chung tuOng doi Idn vdl mSI 
dp cay trung binh 43,8±20,2 cay/m' va 
sinh iuOng trung binh dat 456,1±64,2 g 
kh6/m2[1]. Hdn nOa, rong biln (dacbW 
la rong nau) co chL/a cac thanh ph^n co 
hoat tinh sinh hpc cao nhu: a-tocopherol, 
p-caroten, cac polyphenol, cac acid 
beo thiet yeu... VISc nghiSn ciifu chifl 
tach cac hdp chat nay da va dang nhSn 
dUdc quan tam nghien ctiu cfia cac nhi 
khoa hpc c§i tren the gidi va d Viet Nam 
[2-5]. Trong so cac phdong phip chî t 
tach, phuong phap si!f dgng song sifiu 
am la phuong phap mdi dupe Ung dijn^ 
trong ky thuat phSn tach, chiit xual 
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hi$n nay, vdi tJu diem cho hiSu su^t thu nhan cao hdn so 
vdi phUdng phap thong thudng, thdi gian tricli ly ngan, chat 
lUflng cCia san pham tot, than thien vdi moi trudng va nhi^u 
ti6m nSng Ung dung d quy mo cong nghiep [6, 7]. 

Boi ttftfng va phnUng phap nghian cuTu 
D^l tupng nghien cijfu 

Rong md Sargassum feldmannii dUdc thu tU vung bien 
Khanh Hoa vao khoang thang 4 den thang 8 hang nam. 
Rong dUdc ngam, rifa sach, phdi khd (cd do am ban dau la 
16%) va xay nghien nho thanh bpt vdi 3 kfch cd: 0,25; 0,5 
v^ 0,63 mm. Bgt rong nay dUdc sit dgng cho cac nghien 
ciiu. 

PhU0ng phdp nghien ciiu 

- Phiidng phap chiet sii dung sdng sieu am: sieu am 
la sdng cd hoc hinh thanh do su lan truyen dao dpng cua 
cac phan Xii trong khdng gian cd tan so khodng 20-100 
kHz. Song sieu §m cd dp dai song khoang 10-10"^cm nen 
khong du nang IUdng de tUdng tac true tiep len lien ket 
hoa hpc (khdng the lam dut li§n ket hoa hpc). Tuy nhien, 
sU ph^t sdng sieu am trong mdi trudng I6ng lai sSn sinh 
ra mdt n§ng IUdng ldn, gay nen hien tupng vSt ly gpi la 
su tgo va vd bpt (cavitation). Khi truyen sdng sieu am qua 
mdi trudng Idng, dudi tac dpng cua sdng, cac bpt khf bJ 
keo nen, su tang ap suat va nhiet dp lam cac bpt khf no 
vd, tgo nen hien tUdng "soc sdng". Khi su no v5 cCia cac 
bpt khf x&y ra 6 gSn be mat pha ran se gay ra sU mat doi 
xUng, sinh ra tia dung mdi cd toe dp cao vao thanh te bao, 
do do lam tang sU xam nhap cua dung mdi vao te bao ya 
lam tang be mat iiep xuc giiJa pha ran va pha long. Dieu 
ndy lam tang sU truyen khd'i va pha v9 cau tnic te bao. SU 
n6 v6 cua cac bpt khf lam tang sU thoat ra cua cac chat npi 
bao vdo dung djch. 

Thiet bi phat song 
sieu am sijf dung trong 
nghien cUu la thiet bj 
sieu am dang thanh. 
M l u dupe chuan bj 
trong cae cdc, nhung 
thanh phat sdng sieu 
am vao dung dich long-
r&n (dung moi - nguyen 
lieu). Cac thf nghiem 
khdo sat thuc hien d 
cung tan so 20 kHz. 

Hinh 1: thigt bi phit sdng si&u im g ^ ^ ^^. ^^^^^ , ^^^g 

d^ng thanh ^^^^ ^ . .^ .^^ , , ^ j ^ ^-

bSng mdy ly tSm vdi tdc dp 3500 vdng/phut trong 10 phiit, 
todn bO ba dupe say vg do I m ban dau (phUdng phap say 
dgn khdi lupng khdng d6i). Hdn hpp dung moi vd chat chiet 

dUde dua qua h§ thong ed quay chan khdng d l cat loai 
dung mdi, san pham thu dupe b dang cao chiet khd kiet. 
Mdi thf nghiem tien hdnh ehiet 10±005g nguyen li§u rong, 
dupe lap lai 3 lan. Ty le thu hoi cao chiet dUdc tfnh nhU 
sau: 

MT-MS , 
Ty le thu hdi (%) = -

Mr 
-X100 

Trong dd' M.,̂  la khdi lupng bdt rong trUdc khi ehiet (g) 
cd dp am 16%; Mg la khdi IUdng bpt rong sau khi chiet (g) 
ed cung dp am 16%. 

- PhUdng phap bSt goc tu do DPPH - danh gia khd 
nang khang oxy hda: 1,1 -diphenyl-2-picrylhydrazyl (DPPH) 
Id mpt gdc tu do ben, ed mdu tfm va cd dp hap thu cue dgi 
6 budc sdng 517 nm. Khf co mat chat chdng oxy hda, nd 
se bi khLf thdnh 2,2-diphenyl-1-picrylhydra2ine (DPPH-H), 
cd mau vang. Do dd hap thu tai bUde sdng 517 nm de 
xac djnh kha nang Vhii gdc DPPH cua chat chdng oxy hoa 
trong m lu can phan tich. Acid ascorbic dUdc sii dung Idm 
chat doi chieu. Phan tram bat gdc tu do DPPH (I) cOa m lu 
can phdn tfeh dUdc tfnh theo edng thUc: 

ODC-ODT , 
l(%) -X100 

Trong do: OD^ la mat dp quang cua chUng (dung mdi); 
OD^ la mat dp quang cua mlu thil hay dpi chieu. 

XS ly sd lieu: dimg phan mIm Statgraphlcs 
centunon. 

Kit qna va ban Inan 

Ket qua khao sit si/anh hudng cua Idch thudc mau 
den hi$u qua thu hoi cao chiet lipid 

Rong mo vdi cac kich thudc 0,25; 0,5; 0,63 mm vdi hdn 
hdp dung moi la n-hexane-ethanoi 96% dupe trich ly vdl thiet 
bi phat sdng sieu am dang thanh tan so 20 kHz Irong khoSng 
thdi gian 15 phut. Ket qua thu dupe nhu trong bing 1. 

Bang I: hieu qua thu hoi cao chiet lipid khio s^t 
theo kich thudc miu 

KichthlfdcmSuImm) 

Tvleth»lioi(%) 

ImlulhS(«) 

Tyle%(Imiutliil/Idoi 

clueuj 

0,25 

6,518±0.02? 

52,996+1.719' 

57.128 

0,5 

5,461*0,034' 

47,I59±I,499' 

50,836 

0,63 

4,873±0,OI8' 

46,l32t0,09r 

49,729 

a, b, c, d, e: the hien stj khAc bi^t cd y nghia thdng kS vdi P<0.05 

Boi vdi kich thudc vat lieu, qua trinh trich ly xJy ra chii 
yeu do tham thau va khuech tan nen kich thudc vSl li^u 
cang nho, bien tich Hep xuc cang Idn va hi$u qu i trich ly 
cang cac. 
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Ket qua d bang 1 cho thay, ty le thu hdi trung binli giiia 
cac loai kich thudc nguyen lieu khac biet co y nghTa thong ke 
vdl P<b,05. Ty lethu hoi trung binh Ung vdi kich thudc nguyen 
IISu la 0,25 mm cho ket qua cao nhat (6,518±0,027%). Kha 
nkng bat goc tU do DPPH d mSu cd kich thudc 0,5 mm va 
0,63 mm khong cd khac biet d mUc 95%, d mlu cd kich 
thudc 0,25 mm cao nhat (52,996±1,719%), bang 57,128% 
so vdl chat doi chieu acid ascorbic d cimg ndng dp. Ket 
luan, nguyen lieu cd kich thudc 0,25 mm dUdc chpn cho cac 
nghien cdu tiep theo. 

Kgt qua lihao sit st/ anh hudng cua dung moi den 
hieu qua thu hoi cao chigt lipid 

Rong md cd kich thudc 0,25 mm dUdc chiet vdl 3 hdn 
hdp dung mdi, trich ly vdi thiet bi phat sdng sleu am dang 
thanh t i n sd 20 kHz trdng thdi gian 15 phut. Ket qua dUdc 
thdng ke trong bang 2. 

Bing 2: hieu qua thu hdi cao chiet iipid khi sCl dung cac ioai 
dung mdi ket hdp khac nhau 

thiet bj phat sdng sieu am dang thanh t i n sd 20 kHz trong 
thdi gian 15 phut. K i t qua thu dUflc nhu trong b lng 3. 

Bing 3: hi$u qua thu hoi cap chiSt lipid khio sal 
theo ty le nguyen liSu: dung moi 

Dung mdi 

Ty le [hu hoi {%) 

1 mSu Ihu' (%) 

Ty le % (i mau M 

/1 doi chieu) 

n-Hexane: 

Ethanol (1:1) 

6,5I8±0,02? 

53,624±l,[22''' 

57,805 

Dichloromethane: 

n-Hexane (1:1) 

6,316±0,015'' 

51,613±1,674^ 

55.638 

Dichloromethane: 

Methanol (1:1) 

7,095±0,032' 

57,I84±0,253'^ 

61,642 

TjlSnguySnlien: 

iliii]£m6i 

Tyl6lhuhoi{%) 

ImiutliiJ(%) 

TylS%{ImIulhi /I 

doi chieu) 

1;S 

5.635tO,l)25' 

56,418t0.487' 

60.817 

l:i 

6,51810,027" 

57.184±0,2S3' 

61,642 

1:7 

6,S20lO,019' 

S9,38!±0,636' 

64,016 

1:8 

6J25l«,025' 

56,04W,602' 

60,419 

a, b, c, d, e: the hien sU khac bi^t cd y nghia thdng ke vdi P<0,05 

Trich ly dat hieu sud't cao khi dung dung dung moi 
vdi chat can trfch ly. Dua vao tfnh phan cue, la cd the 
du doan su cd mat cua cdc chat trong dich trich: ddi 
vdi dung moi khong phan cue cd the chiet duoc cac 
hydrocarbon beo hoac thdm, cdc thanh phan eua tinh 
dau nhu monoterpen, cde chat khdng phan cue nhu 
chat beo, carotenoid, cdc sterol...; dung mdi phan eUc 
VLia vd yeu se chiet dUde cde sesquiterpen, diterpen, 
coumarin, quinon, eac aglycon... Viec chon dung mdi ket 
hdp (n-Hexane:Ethanol, Dichloromethane:n-Hexane vd 
Dichloromethane:Methanol), mdi cap la sU ket hpp hai loai 
dung mdi co mUc do phan cue khae nhau va kh\ trpn iSn 
cd the tao thanh hdn hpp dung dich dong nhat, nham tang 
kha nang ehiet kiet nhiing thdnh phan lipid khong phdn 
cue va ft phan cue cd trong nguyen lieu. Theo bang 2, ty le 
thu hoi eao chiet IPn nhat khi sQ dung dung mdi Id hdn hdp 
dichloromethane - methanol (1:1) vdi 7,095±0,032%; kha 
ndng bat gdc tu do DPPH la 57,184+0,253%, tUdng Ung 
61,642% so vPi chat ddi chieu acid ascorbic. 

Ket qua khao sdt si/anh hudng cua ty I? nguyen li$u: 
dung mdi tSen hi$u qua thu hoi cao chiet lipid 

Rong md cd kfch thudc 0,25mm dupe trfeh ly bdng hdn 
hpp dung mdi dichloromethane - methanol (1:1), trich ly vdi 

a. b, c, d: thS hien sU khac biet co ̂  nghia thd'ng ke vdi P<0,05 

SU chenh lech giOa ty le dung mdi:nguyen lieu cdng 
Idn thi dpng luc qua trinh khueeh tan cang Idn, do dd cdc 
thanh phan trong nguyen lieu cd xu hudng di vao dung 
mdi nhieu hdn. Tuy nhien, khong phai gidm ty le nguyen 
lieu:dung mdi Id dp khuech tan lien tuc tang md tang chdm 
dan vd hau nhU khdng tang nOa 6 mpt ty Id nhat dinh. 
Bang 3 cho thay, ty le thu hoi tang dan trong khoang ty 
le dung mdi:nguygn lieu tU 1:5 (5,635±0,025%) den 1:8 
(6,525±0,025%}, tai ty le nguyen lieu:dung mdi Id 1:8, ty 
le thu hdi la cao nhat. Ty le thu hoi cd xu hudng tang khi 
tang ty le nguyen lieu:dung mdi nhUng tdc dp tang nhanh 
chi trong khoang ty le 1:5 den 1:6, tU 1:6 trd di, tdc dp 
tang ty le thu hoi gan nhU khdng tang. Ty le thu hoi trung 
binh giiJa cac ty le 1:6,1:7 va 1:8 khong khac biet d miic y 
nghTa 95%. Kha nang bat gdc tU do DPPH cao nhdt 6 ty Id 
1:7 (59,385±0,636%}, bang 64,016% so vdi chdt ddi chieu 
acid ascorbic, eao hdn so vdi ty le 1:6 (61,642%). De thu 
dupe cao chiet cd hoat tfnh bat gdc tu do eao, ty le 1:7 dUdc 
chon cho qua trinh trfch ly. 

Ket qua khao sat su anh hudng cua thdi gian xvllf 
sdng sieu am len hieu qua thu hoi cao chiet lipid 

Rong md eo kich thudc 0,25 mm vdi hon hpp dung mdi 
Id dichloromethane - methanol (1:1), ty |g nguyen lidu:dung 
mdi la 1:7. Trfch ly vdi thiet bi phat sdng sieu dm d^ng 
thanh tan sd20 kHz trong 5 khoang thdi gian la: 10,15,20, 
25 vd 30 phut. Ket qua thu dupe nhU trong bdng 4. 

Bing 4: hieu qua thu hoi cao chiet lipid khio sit 
theo thdi gian xii ly song si§u Sm 

Thifigian 

(phut) 

Ty le ihu hoi 

1 man ihJ {<!!;] 

Ty le % (1 
mail ihil / i (loi 
chieu) 

10 

6,362+0,014' 

55,338+0,3198' 

59,653 

IS 

6jl8tO,027*' 

58,47S±0,25S' 

63,037 

20 

6,525±0,O08' 

53,959+0,59? 

58,166 

25 

6,539±0,009' 

54,82810,534' 

59,102 

30 

6,543+0,00? 

53,053±l,3!e' 

57,195 

a. b, c, d: the hien su khic biit cd y nghia thdng k& vdi P<0.05 
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Thdi gian trich ly khi sCf dung song sieu am thudng 
ngan hdn so vdi phUdng phap truyen thdng. Thong 
thudng, thdi gian trich ly cang dai thi ham lUdng chat 
trfch ly cang tang. Ket qua 6 bdng 4 cho thay, t^ le thu 
hoi cao chi^t tang theo thdi gian. Ty le thu hoi trung 
binh cua cac khodng thdi gian la 10, 20, 25 va 30 phut 
khdng co khac biet cf mUc y nghta 95%. Mat khac, theo 
thdi gian xCf ly cho thay, thdi gian cang dai thi kha nang 
bit goe tu do DPPH cang gidm, trong khi ty le thu hoi 
lai khdng tang, 6 thdi gian trfch ly 15 phut kha nang bdt 
gdc tu do DPPH cao nhat bang 63,037% so vdi chat 
doi chi^u acid ascorbic. Do dd, d thdi gian xU ly sdng 
si6u §m 15 phut cho hi§u qud trfeh ly eao nhat. 

Sovdi phUdng phap ngam ehi^ttruyen thdng (khdng 
cd su hd trd cCia sdng sieu am), phUdng phap chiet 
dupe ho trd bang song sieu am ed ty Id thu hdi cao va 
thdi gian chiet ngdn hon. 6 cung dieu kien ngam chiet 
(kfch thudc mlu 0,25 mm; dung moi dichloromethane -
methanol 1:1, ty le dung m6i:nguyen lieu la 7:1), trong 
cung thdi gian ehiet Id 15 phut thi ty le thu hoi cao ehiet 
rdt thap (1,095±0,039%); khi tang thdi gian ehiet den 
7 gid thi ty le thu hoi cao chiet tang 5,653±0,023% 
nhUng van thdp hdn so vdi ty le thu hoi cao chiet 
cDa phUdng phap chiet cd ho trd bang song sieu am 
(6,518±0,027%). Ket qud tren da chUng minh tfnh uu 
viet cOa phuong phap ngam ehidt cd hd trd sdng sieu 
am de rut ngan thdi gian chiet, tang ty le thu h6i,_ gdp 
phan gidm chi phi va thdi gian trong qua trinh chiet. 

Ket qua phan tich thanh phan acid beo cd trong 
cao chiet lipid 

Bing 5 ki't qui phan tich cic thinh phin acid beo co trong cao 
chii't lipid (phi/ang phap phin tich: Ref. AOAC 996 06:2011 GC/MS) 

STT 

1 

2 

3 

4 

5 

6 

7 

S 
9 

10 

11 
J2 
13 

14 

Th^nh phSn 
c i c acid beo 

Mynstic acid 

Palmitoleic acid 

Palmitic acid 

Linoleic acid 

Oleic acid 

Stearic acid 

Arachidonic acid 

Erucic acid 

Behenic acid 

Lignoceric acid 

Peniadecanoic acid 
Heptadecanoic acid 
11-eicosenoic acid 

Arachidic acid 

Ham luTgrng 
trong cao chid't lipid (%) 

3,67 

4,73 

21,22 

9,57 

11,5S 

2.67 

9,1 

1,35 

1,6 

0.246 

<0,l 
<0.1 
<0,1 

<0.1 

Cao chietrong md Sargassum feldmannii vdi 
kfch thude mdu 0,25 mm, dung mdi sU dung Id 
dichloromethane - methanol (1:1), ty le dung m6i:nguyen 
lieu id 7:1, thdi gian chiet vdi sdng sieu am tan sd 20 
kHz la 15 phut, sau dd tien hanh phan tieh thanh phdn 
acid beo bang phUdng phap sac ky GC-MS. Ket qua 
dupe thong ke trong bang 5. 

Dua vao bang ket qud phan tfch sdc ky khi cho thay, 
ham iudng cdc acid beo khdng no chiem khoang 33%, 
bao gom cac loai linoleic acid (o)-3) chiem 9,57%, oleic 
acid ((0-9) chiem 11,58% va arachidonic acid (CD-6) 
chiem 9,1%. 

Ket Inan 
Cae ket qua khao sat thu dUdc cac thdng sd td'i 

uu cho qua trinh chiet lipid tU ro_ng md Sargassum 
feldmannii nhu sau: kfch thude mdu 0,25 mm; dung 
mdi dichloromethane - methanol (1:1), ty le dung 
mdi:nguyen lieu Id 7:1, thdi gian ehiet la 15 phut. Ty 
le thanh phan acid beo khdng no trong eao chiet lipid 
chiem khoang 33% vd hoat tinh bdt gdc tu do DPPH 
cua chung khoang 45-60% ^ 
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