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So sanh qua trinh thu nhan cao chiét rong nau Sargassum
bang cac phwong phap chiét khac nhau va danh gia kha nang
khang oxy hoa bang phwong phap DPPH
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Tém tit:

Nghién ctru dwoc tién hanh trén hai loai rong niu Sargassum feldmannii va Sargassum polycystum thu tir viing bién
Khznh Hoa va Ninh Thuin. Thu nhén cao chiét tir hai loai rong nay bing ba phwong phap: Soxhlet, sir dung séng
siéu 4m va chiét két hop xir Iy enzyme Viscozyme L. Két qua, phwong phap chiét sir dung séng siéu 4m cho ti 1¢ thu
hdi cao chiét 1a 7,095+0,055% & S. feldmannii va 8,373+0,122% & S. polycystum; kha niing bit goc tw do DPPH twong
ng 12 63,037% va 62,720%. Pdi v6i phwong phap xir Iy Viscozyme L thi ti 1¢ thu hdi cao chiét 1a 7,192+0,213% &
S. feldmannii va 8,020+0,186% & S. polycystum; kha ning bit goc tw do DPPH twong tng 1a 61,642% va 62,766%.
Hai phwong phap nay cho hiéu qui ciia qua trinh chiét cao hon so véi phwong phap Soxhlet, ti 1é thu hdi cao chiét
1a 6,774+0,060% & S. feldmannii va 6,575+0,413% & S. polycyst‘um; kha niing bit gbc tw do DPPH twong tng la

54,301% va 56,503% so véi chat di chiéu 1a vitamin C ¢ cing ndng do.

Tir khoa: phuwong phap DPPH, Sargassum, Soxhlet, séng siéu 4m, Viscozyme L.

Chi sé phén loai: 2.4

Pat van de

Rong bién 1a ngudn tai nguyén phong phi, da dang vé
chiing loai. Theo thong k&, nude ta co khoang 794 loai rong
bién; phan bd & ving bién phia Bic 310 loai, phia Nam
484 loai, 156 loai tim thdy & ca hai mién. San luong cia
ching twong d6i 16n véi mét do trung binh 43,8+20,2 cay/
m? va sinh lugng trung binh dat 456,1+£64,2 g kh6/m?. Rong
bién, dic biét 1a rong nau co6 chura cac thanh phﬁn co6 hoat
tinh sinh hoc cao nhu fucoxanthin, a-tocopherol, fucosterol,
B-caroten, cac polyphenol... [1-3]. Trong rong nau chira
tong lugng ®-3 cao trung binh khoang 20%, ®-9 chiém
khoang 15% va ®-6 (arachidonic acid) chiém khoang 9%
[4, 5]. Do d6, viéc xur 1y rong dé thu chat chiét 1a can thiét.
Nhirng nghién ctru chiét tach cac hop chét ¢6 hoat tinh sinh
hoc hudéng dén viéc bd sung ching vao thuc phdm nham
tang gia tri chtc ning ciia thue pham da va dang nhan duoc
su quan tdm ciia cac nha khoa hoc trong nudc va trén thé
gidi [6-8]. Trong nghién clru ndy, cic phuong phéap chiét
duoc su dung 1a cac phuong phap: Soxhlet, sit dung song
siéu am, ngam chiét két hop xir Iy enzyme.

Phuong phap str dung song siéu &m la phuong phap méi
dugc ing dung trong ky thuat phan tach, chiét xuat hién nay,
v6i wu diém cho hiéu suat thu nhan cao hon so véi phuong
phap thong thuong, thoi gian trich ly ngan, chat lugng cia
san pham tdt, than thién véi moi truong va nhiéu tiém ning
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ung dung & quy mo cong nghiép. Si€u am la séng co hoc
hinh thanh do su lan truyén dao dong ctia cac phan tir trong
khong gian c6 tan s6 khoang 20-100 kHz. S6ng siéu am co
d6 dai song khoang 10-10- cm nén khong du ning lugng dé
tuong tac truc tiép 1én lién két hoa hoc. Tuy nhién, su phat
song siéu am trong moi truong 10ng lai san sinh ra mot nang
luong 16n, gay nén hién tugng vat Iy goi la sy tao va vd bot
khi. Khi truyén song siéu 4m qua moi trudng 1ong, dudi tac
dung cuia song, cac bot khi bi kéo nén, su ting ap suét va
nhiét 6 1am céac bot khi nd v&. Khi su nd v& cla cac bot
khi & gan bé mat pha rén, xay ra sy mat dbi ximg, sinh ra tia
dung moi co tde d6 cao vao thanh té bao, do d6 lam tang su
xam nhap cta dung moi vao té bao va lam ting bé mat tiép
xuc giira pha ran va pha long. Diéu nay 1am ting sy truyén
khéi va phé vo ciu trac té bao (hinh 1). Su nd v& cua cac
bot khi lam tang sy thoat ra cua céac chit ndi bao vao dung
dich [9].

Enzyme Viscozyme L chira cic enzyme bao gom
arabanase, cellulase, B-glucanase, hemicellulase, xylanase
va pentosanase; thiy phan ngiu nhién lién két B-1,4-
glycoside cua cac glucan (chu yéu la cellulose) c¢6 trong thanh
té bao rong dé giai phong ra cellulosedextrin, cellobiose va
glucose (hinh 2). Vi¢c st dung enzyme Viscoenzyme L gitp
xuc tac phan hity thanh té bao rong hd tro 1am tang hiéu suat
chiét [10].
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Abstract:

The study was conducted on two types of brown seaweed
Sargassum feldmannii and Sargassum polycystum
which were collected from the sea of Khanh Hoa
and Ninh Thuan provinces. Acquisition of extraction
from the samples was operated by three methods:
Soxhlet, ultrasound method and method using enzyme
Viscozyme L. Results of ultrasound method showed
that the extract recovery was 7.095+0.055% in S.
feldmannii and 8.373£0.122% in S. polycystum; their
free radical scavenging activities (DPPH) were 63.037%
and 62.720% respectively. For methods using enzymes
Viscozyme L, the extract recovery was 7.192+0.213% in
S. feldmannii and 8.020+0.186% in S. polycystum; their
free radical scavenging activities (DPPH) were 61.642%
and 62.766% respectively. The effective extraction of
these two methods was higher than that of the Soxhlet
method which the extract recovery was 6.774+0.060% in
S. feldmannii and 6.575+0.413% in S. polycystum; their
free radical scavenging activities (DPPH) were 54.301%
and 56.503% respectively, compared to the reference
substances as vitamin C at the same concentration.

Keywords: DPPH method, Sargassum, Soxhlet method,
ultrasound, Viscozyme L.
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Hinh 1. Qua trinh tac dong clia séng siéu am Ién té bao [9].

= vi soi cellulose

DN mang ludi alginate
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Hinh 2. CAu tao thanh té bao rong nau [5].

Vat liéu va phuong phap nghién ciiu

Vit liéu

Nguyén liéu rong mo thu tir ving bién Khénh Hoa c6 tén
khoa hoc 1a Sargassum feldmannii va rong chi Sargassum
polycystum thu tir ving bién Ninh Thuén. Rong dugc ngam, rira
sach, phoi/say ¢ 45-50°C dén kho (d6 am 16%) va xay nghién
nho thanh bot vai 3 kich ¢d 0,25; 0,5 va 0,63 mm.

Viscozyme L dwoc san xut tir nAm Aspergillus aculeatus,
hoat dong t6t & pH 3,3-5,5 va nhiét d6 25-55°C. Viscozyme L
ban chit 1a p-glucanase (endo-1,3(4)-) chira cac enzyme bao
gom arabanase, cellulase, B-glucanase, hemicellulase, xylanase
va pentosanase. Hoat tinh 100 FBG/g.

Phuwong phap nghién ciru

Phwong phap Soxhlet: can M., (g) bot rong ndu da duge say
kho dén khoi lugng khong a6i ChO vao bo chiét Soxhlet, t1en
hanh chiét. Sau khi két thiic qua trinh chiét, bot rong duge sdy
dén khéi lugng khong dbi va can dugc M (g).

Phuong phdp sir dung séng siéu am.: thiét bi phat song siéu
am st dung trong nghién ctru 1a thiét bi siéu am dang thanh.
Mau dugc chuén bi trong cac cdc, nhing thanh phét song siéu
4m vao dung dich 16ng - ran (dung méi - nguyén liéu). Cac thi
nghiém khao sat thuc hién ¢ cung tan s6 20 kHz. Sau khi trich
ly M, (g) b{)t rong ndu bang song siéu am, tich bi bang may ly
tAm voi toc do 3500 vong/phut trong 10 phut, toan b ba dugc
say dén khdi lugng khong doi duge M s(9). Hdn hop dung moi
va chit chiét dugc dura qua hé thong c6 quay chan khong dé cit
loai dung mdi, san pham thu duogc ¢ dang cao chiét kho kiét.

Phuong phép chiét két hop xir 1y enzyme: bot rong duogc
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ngam trong nudc voi ti 1¢ 1/9, sau d6 khao sat qua trinh bo sung
enzyme Viscozyme L. Sau khao sat bd bot rong dugc thu bang
cach ly tam 3500 vong/phut, trong 10 phut va sdy & 45-50°C
den d6 am ban dau 16%. Can M +(g) bot rong sau xur ly enzyme,
tién hanh chiét bing phuorng phap ngam lc 100 vong/phut trén
may lic, st dung dung méi dichloromethane/methanol 1a 1/1,
ti 1¢ dung mdi/nguyén lidu la 7/1, thoi gian chiét 14 18 gio. Sau
khi két thiic qua trinh chiét, bi bot rong duoc thu bang cach ly
tam 3500 vong/phut, trong 10 phut, sdy dén do am ban dau va
can dugc M (g). Hén hop dung moi va chét chiét duoc dua qua
hé thong c¢6 quay chin khong dé cét loai dung moi, san pham
thu dugc ¢ dang cao chiét kho kiét.

Ti 16 thu hoi cao chiét ¢6 trong 100 g nguyén lidu tinh theo
cong thire sau:

Ti 1¢ thu hdi cao chiét (%) = =L x 100 (1)

Phwong  phap DPPH: 1,1 dlphenyl 2-picrylhydrazyl
(DPPH) 1a mot goc tw do bén, c6 mau tim va co do hap thu
cuc dai ¢ budc song 517 nm. Khi ¢6 mat chét chong oxy hoa,
no s€ bi khu thanh 2,2-diphenyl-1-picrylhydrazine (DPPH-H),
¢6 mau vang. Do d6 hap thu tai bude song 517 nm dé xac dinh
kha ning khir gbc DPPH ciia chat chdng oxy héa trong mau
can phén tich. Acid ascorbic dugc st dung 1am chit ddi chiéu.
Phan trdm bét gc tw do DPPH ciia mau can phan tich dwoc tinh
theo cong thirc:

Ti 18 bét goc tu do DPPH (%) =

ODc— ODT

x100  (2)

trong do: OD_ 1a mét d§ quang cua ching (dung moéi); OD_ 1a
mat do quang ctia mau thir hay ddi chiéu.

Phuong phdp xir Iy s6 liéu: tat ca s6 liéu duge biéu dién
dudi dang Trung binh+SD ¢ muc y nghia P<0,05. Su dung
phan mém xt 1y so liéu Statgraphics Centurion XV.

Két qua va ban luan
Chiét bang phwong phdp Soxhlet

Kich thuge nguyén li€u va viéc Iya chon dung moi s€ anh
huong dén ti 1é cao chlet thu hoi. Viéc xay nho nguyén liéu gop
phéan phd v& vach té bao d& dang hon, ting dién tich tiép xtc
gitra nguyén liéu va dung moi, tang kha nang khuéch tén cia
cac chat tan vao dung mi, tao diéu kién cho chét tan thoét ra
ngoai dé dang hon. Tuy nhién, d6 min cua nguyén liéu ciing
phai co g10'1 han, néu qua min s& lam giam kha nang tham cuia
dung moi vao 16p vét liéu ran do lam tic cac dng mao din, can
trd tién trinh trich ly 6 mgt vai vi tri, noi ma dung méi khong thé
thim qua.

Két qua hinh 3 cho thay kich thudc nguyén liéu va dung méi
chiét co anh hudng dén ti 16 thu hoi cao chiét rong nau ¢ dg tin
cy 95%. i véi rong mo' S. feldmannii thi ¢ kich thude 0,25 mm
va dung moi chiét MeOH cho ti 1& thu hdi cao chiét cao hon hai
kich thudc va cac dung moi con lai, con & rong chi S. polycystum
thi ¢ kich thudc 0,25 mm va 0,5 mm; dung méi MeOH, DCM va
EtOAc cho ti 18 thu hdi cao chiét khong ¢6 sy khac biét & mic y
nghia 95%. Do d0, chon kich thudc 0,25 mm va dung moi chiét 1a
MeOH cho ca hai loai rong.
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Chu thich: EtOAc: ethyl acetate, MeOH: methanol, DCM: dichloromethane.

Hinh 3. Anh hwéng cuaa kich thwéc nguyén liéu (A) va dung méi
chiét (B) den ti Ié thu hoi cao chiét bang phwong phap Soxhlet.

Chiét bing phwong phdp sir dung séng siéu dam

Khi truyén song siéu 4m qua moi truong long/ran, dudi tac
dung cua song, cac bot khi bi kéo nén, sy tang ap suat va nhiét
6 1am cac bot khi nd v&. Do d6, pha rin (nguyén li¢u) trong moi
trueong cd kich thude cang nho, thi dién tich bé mit cang 16n nén
su lan truyen cdc dao dong cua song siéu dm 1én pha ran cang l6n,
dan dén kha ning pha Vo cau tric té bao cang cao. Khi do cac
thanh phin bén trong té bao hoa tan vao dung moi dé dang hon,
ti 16 thu hdi céc chat chiét s& cao trong thoi gian ngén. Tuy nhién,
thoi gian chiét phai du dai dé cac chat trong nguyén liéu duogc chiét
xudt hoan toan vao dung moi. Khi sir dung séng siéu 4m dé hd tro
qué trinh chiét, thi yéu t6 thoi gian duoc rit ngan dang ké so véi
phuong phép chiét truyén thong.

Viée lua chon dung mdi hay hé¢ dung méi phdi dua vao mbi
quan hé gitra chit chiét va dung méi. Khi chat chiét da dang thi
viéc chon hé¢ dung moi 1a can thiét. Diéu nay sé hd trg cho qua trinh
chiét tach cac chit chiét co do phan cyc khac nhau, thay vi chiét
phan doan. Sy chénh 1éch giita ti 1¢ nguyén li¢u/dung mai cang 16n
cang lam tang dién tich tiép xtc gitra nguyén lidu va dung moi, khi
d6 dong lyc cua quéa trinh khuéch tan va hoa tan s& cang 1on, lam
cho céc thanh phan trong nguyén liéu ¢6 xu hudng di vao dung méi
nhiéu hon. Do do, ti 18 nguyén lidu/dung moi cang 16n thi ti 1¢ thu
hdi cao chiét cang cao. Tuy nhién, & ti 1¢ chénh léch cang cao thi
qué trinh trich ly cang ting dan va dimg lai & mot ti 18 nhat dinh,
dong thoi néu dung méi str dung cang nhiéu thi qué trinh tich dung
moi dé thu nhan cao chiét cang mat nhidu thoi gian, diéu nay s&
anh huong dén chét luong cao chiét.

Két qua hinh 4A cho thay kich thudc nguyén liéu, dung méi
chiét, ti 16 nguyén li¢u/dung moi, thoi gian xu 1y song siéu am co
anh huong dén ti 1& thu hdi cao chiét rong nau & do tin cdy 95%.
O kich thudc nguyén liéu nho nhat (0,25 mm) cho ti 16 thu hdi cao
chiét trung binh cao nhét & ca hai loai rong. Trong hinh 4B, hon
hop dung méi DCM/MeOH cho ti 16 thu hdi cao chiét cao nhét ¢
rong mo S. feldmannii, cao hon so véi mau doi chiéu la chi ding
mot loai dung mdi MeOH. Tuong tw, 6 S. polycystum ti 1¢ thu hoi
cao chiét & ca ba loai dung moi két hop khong khac biét & muc y
nghia 95% va cao hon khi chi sir dyng MeOH. Diéu nay cho thay
hiéu qua ciia viée st dung dung méi két hop. Vi vay, hdn hop dung
mdi DCM/MeOH dugc st dung cho ca hai loai rong. Hinh 4C ¢
rong mo S. feldmannii thi ti 1¢ nguyén li¢u/dung moi cho ti 1¢ thu
hdi cao chiét cao nhét 1a 1/7, con 6 S. polycystum 14 ti 1€ 1/6. Hinh
4D ¢ ca hai loai rong thoi gian xtr Iy song siéu am 15 phut, 20 phut
va 25 phut cho ti 1¢ thu hdi cao khong khac biét & mirc § nghia
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S.f: S. feldmannii, S.p: S. polycystum; EtOH: ethanol, MeOH: methanol, DCM:
dichloromethane

Hinh 4. Anh hwéng cla kich thwéc nguyén ligu (A), dung moi
chiét (B), ti Ié nguyén liéu/dung méi (C) va th&i gian xwv ly séng
siéu am (D) den ti Ié thu hoi cao chiet.

95%. Dé han ché sy anh huong cta nhiét d§ sinh ra do phat song
siéu am 1én chit chiét, qua trinh trich ly dugc chon cho ca hai loai
rong la 15 phut. Theo Dina Rodrigues va cong su, st dung song
sidu am xt Iy bot rong trong nude hiéu suét chiét thu dugc tir 26-
49% [11]. Su khac nhau vé ti 16 thu hoi cao chiét tuy thudc nhiéu
vao dung méi chiét khi chiét cing mot mau nguyén liéu, va viéc
thu cao tong trong dung méi co do phan cuc khac nhau tuy thudc
vao muc dich nghién ctru chiét tach cdc nhom chit khéc nhau sau
do.
Chiét két hgp xir I enzyme

Cellulose 14 thanh phan chu yéu tao nén vo ciy rong. Enzyme
dugc su dung trong nghién ctru nay 1a Viscoenzyme L vdi muc
dich hd tro cho qué trinh thiy phan 16p thanh té bao rong, lam cho
cac chat chiét dugc giai phong dé& dang hon, gitip tang hiéu qua thu
hoi chat chiét [12].

Qua biéu d6 hinh 5A cho thdy & ca hai loai rong ti 1¢ thu hoi
cao chiét ¢ cac kich thude khao sat déu cao hon ddi chimg. Diéu
nay cho thdy tac dung ctia enzyme trong viéc hd trg qua trinh chiét.
O rong mo S. feldmannii thi kich thude 0,25 mm va 0,5 mm c6 ti
1& thu hoi cao chiét khong khac biét & mitc ¥ nghia 95% va cao
hon kich thuéc 0,63 mm. Con & S. polycystum thi kich thude 0,5
mm ¢ ti 1¢ thu hoi cao chiét cao hon hai trudng hop con lai. Do
do, kich thudc chon 1a 0,5 mm cho ca hai loai rong. Hinh 5B cho
thy toc do phan tmg ting ti 1¢ thuan véi nong do enzyme, khi do
thanh té bao bi ph4 huy nhiéu, cac chét tan d& dang duoc chiét xuét
ra ngoai. O ca hai loai rong néng do enzyme 1,5% va 2% c6 ti 18
thu hdi cao chiét khong khac biét & mirc y nghia 95% va cao hon
50 vi cac ndng do con lai. Do d6 dé giam chi phi, ndng do 1,5%
duoc chon dé xir Iy mau trude khi chiét. Nhiét d¢ hoat dong cua
Viscozyme L 13 25-55°C, hinh 5C cho thdy cé hai loai rong mo S.
feldmannii varong chi S. polycystum 6 nhiét do 50+2°C c6 ti I¢ thu
hoi cao chiét cao nhit. Viéc kéo dai thoi gian chiét co thé gy anh
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huong dén do on dinh ciing nhu hoat tinh cta céc chét chiét, hinh
5D cho théy ca hai loai rong thoi gian chiét 6 gio va 7 gio khong
¢6 sy khac bigt 6 mirc y nghia 95%. Do do, thoi gian xtr ly enzyme
Viscozyme L trudc khi chiét duoc chon 13 6 gio, ti 1¢ thu hdi cao
chiét 7,192-8,020%. So vdi nghién ctu cua Sabeena Farvin va
cong su, Dina Rodrigues va cong su thi hi¢u suat chiét thu duoc
khi xir Iy Viscozyme & ndng do 0,1% trong dung méi chiét 1a nuée
dao dong 37,7-72,7%; su khac biét vé ti 18 thu hoi cao chiét nay do
sy khéc nhau vé loai rong nguyén liéu va dung moi chiét [11, 13].
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S.f: S. feldmannii, S.p: S. polycystum

Hinh 5. Anh hwéng cua kich thwéc nguyén ligu (A), nong do
enzyme (B), nhiét d6 (C) va thoi gian U enzyme (D) dén ti 1é thu
hdi cao chiét.

So sdnh ti 1¢ thu hoi cao chiét va danh gid khd néing bit
goc tw do DPPH ciia cao chiét 6 ba phwong phap

Tir két qua nghién ctru cta ba phuong phap chiét trén,
chon diéu kién chiét toi vu cua timg phuong phap. Két qua
so sanh duoc trinh bay trong hinh 6, ti 1¢ thu hdi cao chiét
& phuong phap chiét sir dung song siéu 4m va phuong phép
ngam lic két hop xr Iy enzyme cao hon so v&i phuong phap
Soxhlet cho ca hai loai rong. V& diéu kién thyc hién cua hai
phuorng phap nay thi qua trinh chiét c6 thé tién hanh duoc
trén s lugng lon, day cting 1a uu diém so voi phuong phép
Soxhlet. Ti 1& thu hdi cao chiét cta ca 3 phuwong phéap sir
dung trong nghién ctru nay dao dong trong khoang 6,575-
8,373%, cao hon so véi két qua cia Hong-Yu Luo va cong
su la 3,34-6,54% [14] va théip hon so v6i nghién clru cua
Sujin Lim va cong su la 16,7-27,3% [8], diéu nay thé hién
su anh huong cua diéu kién chiét, phuong phap chiét va dic
biét 1a ngudn thu nhan nguyén lidu.

O hinh 7, kha ning bét gbc tu do cia cao chiét thu bang
phuong phap Soxhlet thap hon so v&i hai phuong phap con
lai, do qué trinh nay thyc hién & nhiét do cao, diéu d6 s& lam
bién dbi cac thanh phan nhay véi nhiét c6 trong cao chiét
nén anh hudng dén hoat tinh khang oxy hod. O phuong phap
chiét sir dung séng siéu am va xir 1y enzyme thi khong c6
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su khac biét & mirc y nghia 95%. Do d6, xét vé hiéu qua thu
hdi chét chiét, bao gém ti 1& thu nhéan cao chiét va kha nang
quét gdc ty do DPPH thi hai phuong phap chiét sir dung
song siéu am va chiét bang phuong phap ngam lic két hop
xtr Iy enzyme dugc dé nghi sir dung cho dbi twong rong néu.
Kha ning khang oxy hod clia cao chiét rong nau danh gia
qua kha niang bat goc ty do DPPH nhin chung thip hon so
v6i cac nghién ctru di cong bo [10, 14, 15], so v6i chat dbi

<=y

(%)

Ti 18 thu hdi cao chiét (%)
[
Ti 1& bt gbe tu do DPPH

Soxhlet

Song siéu dm  Viscozyme L Soxhlet

Song siéu dm  Viscozyme L

OSargassum feldmannii 8 Sargassum polycystum OSargassum feldmannii 8 Sargassum polycystum

Hinh 6. So sanh ti I§ thu héi cao Hinh 7. So sanh kha niing bat géc
chiet & ba phwong phap chiet. tw do DPPH cua cao chiet & ba
phwong phap chiét.

chiéu 1a acid ascorbic thi chi bang khoang 63%.
Két luan

Chiét bang phwong phap Soxhlet tot nhat ¢ kich thudc bot
rong 0,25 mm; dung mdi chiét MeOH va thoi gian chiét 1a 8
gio & ca hai loai rong. Ti 1é thu hdi cao chiét 1 6,774+0,060%
0 S. feldmannii va 6,575+0,413% & S. polycystum. Kha nang
bat goc tu do DPPH tuong tmg 1a 54,301% va 56,503% so véi
chit d6i chiéu 1a vitamin C & ciing ndng do.

Phuong phap chiét st dung séng siéu 4m thuc hién & tan
s6 20 kHz; kich thude bot rong 0,25 mm; hdn hop dung moéi
DCM/MeOH cho ca hai loai rong; ti I¢ nguyén li¢u/dung moéi
1a1/7 6 S. feldmannii, 1/6 & S. polycystum; thoi gian xt 1y 1a 15
phut. Ti 16 thu hdi cao chiét 1a 7,095+0,055% & S. feldmannii
va 8,373£0,122% & S. polycystum. Kha ning bat goc ty do
DPPH tuong tng 1a 63,037% va 62,720% so voi vitamin C &
cling ndng do.

Phuong phép ngam lic két hop xtr Iy Viscozyme L thu
duoc kich thudc bot rong 1a 0,5 mm; néng do enzyme 1,5%;
nhiét d G enzyme 50+2°C; thoi gian U enzyme 6 gio ¢ ca hai
loai rong. Rong sau khi dugc xir Iy, duoc chiét bang dung méi
DCM/MeOH (1/1), ti 1¢ dung méi/nguyén liéu la 7/1, thoi gian
chiét 1a 18 gio. Ti 1¢ thu hoi cao chiét 1a 7,192+0,213% ¢ .
feldmannii va 8,020£0,186% & S. polycystum. Kha ning bit
gdc tw do DPPH tuong tmg 1a 61,642% va 62,766% so véi
vitamin C & cting nong do.
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