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Abstract

The antioxidant activities against DPPH free radical of crude extracts using ethyl acetate and methanol from
ink sac, muscles, and bones of 5 squid species (Uroteuthis chinensis, Uroteuthis sibogae, Uroteuthis
duvaucelii, Sepia esculenta, Sepioteuthis lessoniana) collected in Khanh Hoa waters were investigated.
These activities ranged from 4.21% (ethyl acetate extract from ink of U. chinensis) to 54.51% (methanol
extract from muscle of S. esculenta.). The functional group analysis by infrared adsorption spectrum (FTIR)
in these crude extracts revealed the absorption peaks of melanin in ink, polysaccharide in bone and protein in
muscle extracts. In addition, the SDS-PAGE result of some methanol extracts showed the presence of
proteins with a molecular weight of 30-150 kDa.
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Tom tit

Hoat tinh chdng oxy dwa vao kha nang khir goc tw do DPPH cuia cao chiét thd bang ethyl acetat va methanol
tir thi, co, nang cua 5 loai muc (Uroteuthis chinensis, Uroteuthis sibogae, Uroteuthis duvaucelii, Sepia
esculenta, Sepioteuthis lessoniana) thu & Khanh Hoa d4 duoc khao sat. Hoat tinh nay dao déng tur 4,21%
(cao chiét ethyl acetat tir tGi myc U. chinensis) dén 54,51% (cao chiét methanol tir co S. esculenta. Két qua
phan tich cac nhém chire bang phd hap phu hong ngoai (FR-IR) tir mot sé mau chiét cho thay cao chiét tir tui
muc thé hién cac dinh hap thu cua melanine, nang muc xuat hién cua dinh polysaccharide va cac mau co co
cac dinh dic trung cia protein. Phan tich dién di SDS-PAGE cao chiét methanol cho théy su hién dién cua

cac protein vdéi trong lwong phan tir tir 30-150kDa.

Tir khda: Cao chiét, muc, khang oxy héa, phd hong ngoai, SDS-PAGE.

GIOI THIEU

Hién nay chat chdng oxy hda c6 2 dang co
ban 1a tong hop va ty nhién. Chat chéng oxy
hoa tong hop duoc sir dung trong cong nghiép
ché bién, kéo dai sy 6n dinh luu trir thyc pham
va dung dé giam thiét hai cho co thé con ngudi.
Tuy nhién cac nha khoa hoc khuyén céo han
ché st dung chat chong oxy hoa tong hop vi
kha ning gy ung thu cua mot sé chat [1, 2].

Do d6, cac chat chdng oxy héa hiéu qua cé
nguon gbc tir ty nhién da va dang duoc cac nha
nghién ciu phét trién va dua vao st dung. Trong
qua trinh tim kiém céc chat chdng oxy héa mai,
viéc tham do méi truong song dudi nude da phat
hién ra thuc vat bién va dong vat khong xwong
song chira chat chong oxy hoa cao.

Cho dén nay mot s6 luong dang ké cac
nghién ciru vé céc chat c6 hoat tinh khang oxy
hoa chiét tach tir dong vat than mém di duoc
cong bd. Mot sb nghién ciru gan day da goi y
rang dong vat nhuyén thé co tiém ning khai
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thac cac hop chat c6 kha niang khing oxy héa
manh. Vao nam 1989, Roesijadi et al., [3] da
tach chiét chat khang oxy hoa metallothionein |
ter hau Crassostrea virginica. Nam 2014,
Madhu et al., [4] da khao sat hoat tinh khang
khuan va khang oxy hoa cua chat chiét tho tu
vem Perna viridis va két luan rang P. viridis la
mot ngudn khang khuan va oxy héa hiéu qua.
Ngoai ra, protein tach chiét tir loai nghéu
Atactodea striata cho thiy c6 hoat tinh khang
oxy hoa mic du thip hon ascorbic acid [5]. Gan
day nhit, Arumugasamy va Cyril [6] da chi ra
rang cac chat chiét tr mé loai ¢ Hemifusus
pugilinus thé hién cac hoat tinh nhu khang doc
noi bao, khang khuan va khang oxy hoa.

O muc, két qua nghién ciru da chi ra cac
polysaccharides thu tir loai myc khéng nhiing
c6 hoat dong bit cac gbc DPPH va hydroxyl
ma con bao vé DNA khoi tac hai oxy héa gay
ra boi cac goc tu do c6 ngudn gbc tir UV va
H,0, [7]. Céc polysaccharides tach chiét tir
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dong vat chan dau nhu muc nang Sepia
aculeate cé kha nang khang oxy hoa manh [8].
O dong vat chan dau khac, chat chiét methanol
tr md coa 3 loai Sepia pharaonis, Sepia
intermis va Octopus Vulgaris biéu hién hoat
tinh khang oxy hda kh& manh [9]. Liu et al.,
[10] da nghién cu anh huong cua tli myc caua
loai muc nang dén hiéu suét ting trudng, chic
ning khang oxy héa va kha ning mién dich
trong nudi ga thu dugc két qua kha quan.
Fahmy va Soliman [11] da tht nghiém danh gia
tdc dung khang oxy hoa va khang ung thu cua
chét chiét tir myc nang va két qua cho thay chat
chiét tir muc nang co dic tinh khang oxy hoa,
chbng viém va gay doc té bao, co thé xem la
thuéc chong ung thu day hia hen. Melanin
trong muc 6ng Loligo formosana cho thiy céc
hoat dong khang oxy hda qua kha niang bét géc
ty do DPPH & ndng do protein 179,6 + 2,1
umol TE (tuong duong véi hop chat Trolox)/g
protein [12]. Ngoai ra n6 ciing c6 thé ngan chan
qua trinh oxy hoa lipid ¢ gel surimi trong qué
trinh bao quan lanh [13]. Sudhakar va Nazeer
[14] cho rang peptide muc c6 thé duoc sur dung
lam chat chong oxy hoéa tu nhién trong viéc
ting cudng cac dic tinh chdng oxy hoéa cua
thyc pham chiic ning va ngan chan cic phan
tng oxy hoa trong ché bién thuc pham.
Aubourg et al., [15] da xac dinh cac chat chiét
xuét tir da myc Dosidicus gigas voi dung moi
ethanol 1a ngudn chét chdng oxy héa hira hen
dé 1am cham qua trinh oxy héa lipid cua ca.
Nghién ctu caa Li et al., [16] cho thiy chat
chiét tr md cia myc 6ng cai thién kha ning
chéng oxy hoa cua la lach ¢ dong vat. Tuy
nhién, céc nghién ciru khao sét vé céc chét hoat
sinh hoc caa dong vat than mém va vai trd cua
chung nhu chat khang oxy héa ¢ cac loai muc &
nudéc ta con khé han ché.Trong nghién ctu nay,
ching t6i khao sat hoat tinh khang oxy héa ¢
mot sé lodi muc & Khanh Hoa dé xac dinh cac
hop chit c6 tam quan trong trong y sinh.

VAT LIEU VA PHUONG PHAP NGHIEN
CuUuU
Mau muc

5 loai myc dugc mua tai chg Khanh Hoa,
bao gom: Uroteuthis chinensis, Uroteuthis
sibogae, Uroteuthis duvaucelii , Sepia

esculenta, Sepioteuthis lessoniana tir thang 4
dén thang 5.
Xir Iy méu

MAau muc tuoi sau khi thu duoc ria sach
bén ngoai, luu trit trong d4 lanh va van chuyén
ngay vé phong thi nghiém trong vong 1 gio.
Viéc dinh danh cac lodi muc duoc tién hanh
boi chuyén gia phan loai dong vat than mém
cia Vién Hai duwong hoc. Mau sau dé dugc
thAm khé, tach 1am 3 phan: TUi muc, co muc,
nang muc.

Chiét tach hgp chit thd

Dung mdi chiét duoc sir dung la methanol
va ethyl acetate. 10-20 g mau duoc xay
nhuy&n, ngdm véi dung mdi chiét trong 24 gio
(ti 16 1 g: 5 ml), hdn hop duoc loc bo can bang
gidy loc Whatman Nol. Sau d6 dich chiét dugc
cd quay & nhiét do 40-50°C dé loai bo dung
mdi va thu cao chiét thd. Cao chiét tho dugc sur
dung cho thi nghiém khang oxy hda va xac
dinh mot sé tinh chat.

Thi nghiém khang oxy hoa

Kha ning khang oxy hoa ctia cAc chat chiét
thd qua hoat tinh bat géc tu do diphenyl-
picrylhydrazine (DPPH) dugc thuc hién theo
Nazeer et al., [17]. Chét khang oxy hoa c6 kha
ning cho mot nguyén tir hydrogen dé khir goc
tr do DPPH mau tim thanh dang 6n dinh
DPPH-H c6 mau vang.

Qué trinh thuc hién: Céc cao chiét dugc
pha trong methanol/ethyl acetate & néng do 25
pug/ml, 50 pg/ml, 100 pg/ml. Sau d6 lay 4 ml
DPPH 0,004% pha trong dung moi
methanol/ethyl acetate b6 sung vao 1 ml dung
dich chiét ¢ nong d6 nay. Mau tring la
methanol/ethyl acetate khéng c6 chat chiét.
Hon hop duoc lic déu bang tay trong 10 gidy
va u trong ti ¢ nhiét do phong trong thoi gian
30 phat, sau d6 do hp thu cia DPPH duoc do
bing may do quang phd & budc séng 517 nm.
MJi thi nghiém duoc lap lai 3 1an (n = 3).

Kha nang khang oxy hoa dugc tinh theo
cong thirc sau:

0D, -0D,

1% x100

c

Trong dé: 1%: Ti 1& % hoat tinh bét géc tu do
DPPH; OD,: Gia tri mat d6 quang OD cua
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mau do; OD.: Gié tri mat do quang OD cua
MAu trang.

Xdc dinh cac nhém chirc: biang phé hap thu
hong ngoai (FTIR)

Mot s6 mau c6 hoat tinh khéng oxy héa cao
dugc s dung dé xac dinh cac nhom chuc co
trong hop chat qua pho hap thu hong ngoai
(FTIR) bang may Bruker Equinoxx 55 véi do
phan gidi 16 cm™ trong 32 lan quét sir dung
chat nén KBr. 10 pg mau duoc tron véi 100 pg
kali bromua khé (KBr) va dugc nén trong dia
muoi (duong kinh 10 mm) dé do phod.

Xic dinh thanh phén va trong lwgng phan
tir ciia cac protein trong chét chiét thd: bang
phuong phap dien di SDS-PAGE, theo
Laemmli [18] )

Mot s6 mau chiét methanol c6 hoat tinh
khang oxy hoa dugc su dung de thuc hién SDS-
PAGE. Mau duoc hoa tan trong dung dich dém
20 mM Tris-HCI pH 8,0 chita 8 M urea, 2%
sodium dodecyl sulfate (SDS) va 2% 2-
mercaptethanol. Cac hon hgp duoc ly tam &
5.000 vong/phat trong 5 phit. Cac mau hoa tan
dugc tron theo ty 1€ 1:1 (v/v) véi dung dich
dém mau (0,5 M Tris HCI, pH 6,8, SDS 10%
glycerol 100% va bromophenol blue) va 2% 2-
mercaptoethanol. Sau d6 dun so6i trong 5 phut.
Str dung 7,5% gel polyacrylamide. Sau khi gel
duoc tao ban xong, 20 pl mau thi nghiém dugc

cho vao cac giéng trén ban gel dé tién hanh
dién di. Gel duoc nhudom mau vsi Commasive
Brilliant Blue R - 250 va rira gidi véi 7% acid
acetic chira 25% methanol sau khi két thic qua
trinh di¢n di. Dya vao thang trong lugng phan
tr protein chuan dé xac dinh thanh phan, trong
lugng phén ti protein cua chat chiét.
Xir ly s6 ligu

Ham luong cao chiét thd, hoat tinh khang
oxy hoa dugc xir ly bang phan mém Excel, thé
hién bang gié tri trung binh + SE.

KET QUA VA THAO LUAN
Ham lrgng cao chiét tho

Ham lugng cao chiét methanol va ethyl
acetate tir cac bo phan cua 5 loai muc duoc
trinh bay trong bang 1.

Ham luong cao chiét methanol cua tGi muc
dao dong tir 1,46% (U. sibogae) dén 4,06% (S.
lessoniana), cua nang muc dao doéng tur 0,89%
(S. esculenta) dén 4,26% (S. lessoniana), cua
co muyc dao dong tir 2,36% (U. chinensis) dén
5,63% (U. sibogae).

Ham luong cao chiét ethyl acetate cua tdi
muc dao dong tir 0,17% (U. chinensis) dén
0,63% (S. esculenta), ciaa nang muc dao dong
tr 0,04% (S. esculenta) dén 0,88% (S.
lessoniana), cua co muc dao dong tir 0,30% (U.
chinensis) dén 0,94% (U. sibogae) (bang 1).

Bang 1. Ham lugng cao chiét thd (%) cua 5 loai muc chiét bang ethyl acetate va methanol

Tuai muc (%)

Nang muc (%) Co muc (%)

Loai

Ethyl acetate  Methanol ~ Ethyl acetate  Methanol ~ Ethyl acetate ~ Methanol
U. chinensis 0,17 3,31 0,69 2,17 0,30 2,36
U. sibogae 0,21 1,46 0,69 1,72 0,94 5,63
U. duvaucelii 0,27 2,48 0,77 2,07 0,89 4,40
S. esculenta 0,63 3,63 0,04 0,89 0,63 4,00
S. lessoniana 0,36 4,06 0,88 4,26 0,40 4,39

Kha ning khang oxy hoéa ciia cac chat chiét
thd qua hoat tinh bit géc tw do diphenyl-
picrylhydrazine

Két qua hoat tinh khéng oxy héa cua cac
chét chiét tir cac bo phan cua 5 loai muc dugc
thé hién qua 5 Hinh tir 1 dén 5. Cac mau déu
c6 hoat tinh khang oxy héa ¢ muac d6 khac
nhau. Hoat tinh khang oxy hda cua cao chiét
thd ethyl acetate dao dong to 4,21%
(U.chinensis) dén 39,84% (S. lessoniana).
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Hoat tinh khang oxy hoéa cua cao chiét tho
methanol dao dong tur 13,32% (U.duvaucelii)
dén 54,51% (S. esculenta).

Dbi véi cac dung mdi chiét khac nhau thi
hoat tinh khang oxy hoéa cua chit chiét tho
khac nhau. Hoat tinh khang oxy hoéa dat gia
tri cao nhat & miu co cua S. esculenta chiét
bing methanol & ndng dé 50 pg/ml va thip
nhit & mau tdi muc caa U.chinensis nong do
25 pg/ml.
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Hinh 5. Hoat tinh khang oxy hoa cua S. Lessoniana: M: Methanol, E: Ethyl acetate,
T: Tai myc, C: Co muc, N: Nang muc

Thanh phan cac nhom chit dwgc phan tich
bing pho hong ngoai

Két qua do FT-IR mét s6 bo phan cua cac
loai myc duoc thé hién qua hinh 6.

Pho IR cua tdi myc thé hién cac dinh hap
thu cua melanine (hinh 6a). Binh hap thy &
1.648,95 cm™ 1a do dao dong hoa tri va dao
dong ubn cua nhoém amin bac 1 H-N-H. Cac dai
& 1.397,86-1.541,40 cm™ xuat hién la do dao
dong cua vong triazine trong phan tor melanine.
Mot dinh rong ¢ 3.392,99 cm’ '1a do dao dong
caa nhém amln bac 2 N-H. Cac dmh Xuét hién
& 2.923,71 cm™ va 2.853,66 cm™ c6 thé duoc
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gan cho dao déng hda tri C-H cua nhém
methylene va dao dong C-N Cua céc amin bac
hai va bac ba. Dai ¢ 595,25 cm™ thé hién ché
do rung cua khung xuong triazine va dugc gan
cho dao dong B C-N [19].

Phé FT-IR cta nang muc cho thay cac dinh
déac trung trong pham vi tir 3.430,26 cm™ dén
410 11 cm™ (hinh 6b). Dinh rong tai 3.430,26
cm™ biéu thi dao dong hoa tri cia nhém OH va
dinh ¢ 2.923,87 cm™ dai dién cho cac dao dong
hoa tri ddc trung ctia nhom C-H [12]. Tuong ty,
Jin [20] da tim thay dinh polysaccharide dic
trung trong vo qua cua Camellia oleifera &



3.463 cm™ va 2.933 cm™ tuong tng Véi rung
déng OH va CH. Trong phé FT-IR nay, dai hap
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thu & 853,76 cm™ dai dién cho cac lién két

glycoside.
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Hinh 6. (a): Pho IR cua chét chiét tli muc S. Esculenta, (b): Pho IR cua nang muc S. Esculenta,
(c): Phd IR cua cao chict co S. lessoniana bang methanol, (d): Pho IR cua cao chiét co
S. lessoniana bang ethyl acetate

Pho IR cua cao chiét co S. lessoniana béng
methanol cho thay cac dinh dac trung cua protein

(hinh 6¢). Dao dong hoa tri cua NH tu do xuét
hién ¢ 3.418,61 cm™ va dao dong caa amide |
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hap thu ¢ 1.633,01 cm™, phat sinh chu yéu tir dao
dong keo dai cua C=0. N-deuteration da chuyén
doi che do amide 11 thanh dao dong hoa tri C-N &
1.455,76-1405,19 cm™ (duoc dit tén la ché do
amide I1). Ving amide 1l (1.217,92-1.337,21

2

cm™) 1a dao dong udn cong cua N-H trong mt
phang ket hop véi dao dong hoa tri C-N va cac
dao dong bién dang C-H va N-H. Cac dinh hap
thy & 530,80-592,20 cm™ Ia két qua cia dao
dong uon cong CO ngoai mat phang [21].
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Hinh 6. (a): Pho IR cua chét chiét tii muc S. esculenta, (b): Pho IR ciia nang myc S. esculenta,
(c): Pho IR cua cao chiét co S. lessoniana bang methanol, (d): Pho IR cua cao chiét co
S. lessoniana bang ethyl acetate (ti€p)
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Pho IR cua cao chiét co S. lessoniana bing
ethyl acetate thé hién dao déng hda tri cia NH
& 3.416,89 cm™, dao dong cua amide | ¢
1.711,94 cm™, dao dong cua amide Il &
1.375,07—1.463,64 cm™ va dao dong cua amide
11l & 1.190,44 cm™(hinh 6d). Tuy nhién cac dao
dong nay. hap thy ¢ cuong do thap hon so voi
trong phd IR cua cao chiét co S. lessoniana
bang methanol. Ngoai ra, cdc dao dong hoa tri
cia CH dugc hép thy ¢ cudong do cao hon so
V6i cao chiét co S. Iessomana bang methanol
(2.852,04-2.922,75 cm™) diéu nay cho thiy
trong cao chiét co S. lessoniana bang ethyl
acetate cd thé chira nhiéu cac hop chét c6 noi
M CNMN
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T™; ™, ™, ™,

C-H, chiing t6 dung mdi ethyl acetate hoa tan
dugc nhiéu chat it phan cyc hon methanol.

Thanh phan protein ciia cac cao chiét methnol

Phan tich SDS-PAGE cua cac mau
methanol cho thay su hién dién cua protein
trong tdi muc va trong co muyc, con trong nang
muc thi khdng thay xuét hién. Hinh 7 cho thay
trong céc tui myc co sy hién dién cua protein
c6 trong luong phéan tor (MW) tir 14-75 kDa,
con trong co muyc thi cé sy hién dién cua cac
protein c6 MW tir 30-150 kDa. Bic biét & mau
co ctia muc S. lessoniana c6 su xut hién cua
protein c6 MW khoang 30 kDa.

™, M kba
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(b)

Hinh 7. SDS-PAGE ctia cac mau chiét xuat methanol cua cac loai myc: (a) M: Protein chuén,
C;M: Cao chict co U. chinensis, C,M: Cao chiét co U. sibogae, C3M: Cao chict co U. duvaucelii,
C,M: Cao chiét co S. esculenta, C;M: Cao chiét co S. lessoniana; (b)TM;: Cao chiet tdi myc U.
chinensis, TM,: Cao chiet tli muc U. sibogae, TM3: Cao chiet tli muc U. duvaucelii, TM,: Cao
chiét thi muc S. esculenta, TMs: Cao chiét ti muc S. Lessoniana

Cao chiét methanol tir co cua loai S.
esculenta thé hién hoat tinh oxy héa kha cao
(54,51%), c6 thé dugc xem nhu nguén chat
chéng oxy hda tiém niang. Theo Papas [22],
actin trong muc c6 MW la 45 kDa. Nghién ctru
ctiia Ponnuchamy et al., [23] cho thdy protein &
muc S. esculenta c6 dic tinh khang khuén va
gdy doc t& bao vGi 4 dai protein ndi bat:
Protease xuc tac kim loai type I (70 kDa),
protein trong té bao than kinh (68 kDa), protein
khong bi bién d6i va protein két dinh. Céc
nghién ctru ciing cho thay protein c6 MW cang
nho hoa tinh khang oxy hoéa cang cao. Cac phan
tich cua chang t6i cho thay chat chiét methanol
tr md cac loai muc chwra cac protein véi MW

khac nhau. bBay co the la ngudn chat hoat tinh
cha yéu ¢ co muc can duoc quan tam.

Nghién ctu cia Namasivayam et al., [8]
phat hién polysaccharide tir nang muc S.
aculeata c6 hoat tinh chéng oxy héa 1én dén
36,27%, cao hon glycosaminoglycans tir nang
cia S. brevimana (19,3%) [24], vi vay
polysaccharide nén dwoc st dung nhu mot
nguodn chat chdng oxy hoa tu nhién hozc thanh
phan trong nganh cong nghiép dugc pham.
Trong khao sat nay, chat chiét ethyl acetate tir
nang S. esculenta ciing thé hién hoat tinh khang
oxy hoa dang ké.

Theo Nicy [25], hoat tinh khang oxy hoéa
DPPH t6i da cua melanin tir muc nang S.
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pharaonic la 8,83%; S. prabahari la 20,12% va
S. ramani 11,81%. Melanin trong muc dugc
xem nhu 12 mot chat 1am sach gdc ty do va chit
chéng oxy héa hiéu qua [26]. Katritzky et al.,
[27] cho rang melanin trong muc nang Sepia la
ddng trung hop cua eumelanin ciu thanh tur
khoang 20% cua cac don vi 5,6 dihydroxy
indole (DHI) va 75% cua cac don vi 5,6
dihydroxy, indole-2-acid-carboxylic (DHICA).
Melanin c6 thé xtc tac O,thanh H,0, va do do6
tranh dugc phan ung chudi géc tu do dwoc thic
day bai O, [28]. Melanin cua muc 6ng ciing co
thé hoat dong nhu superoxide effutase (SOD)
do su hién dién cua DHI bang céch xdc tac sy
khbng can xirng caa O,- thanh H,0, va O, [29].
Nghién cau cua ching toi cho thay thanh phan
chat chu yéu trong tdi muc 1a melamin. Két qua
dién di ciing thé hién cac thanh phan protein
Vi cac trong lugng phan tir khac nhau. Nghién
ctu cua Vate et al., [16] cho thay melanin trong
muc Loligo formosana céc phan c6 MW dudi
3 kDa c6 cac hoat dong chdng oxy héa cao nhat
(p < 0,05), do d6 co thé dong vai tro 1a chat
chdng oxy hda tu nhién dé 1am cham qua trinh
oxy héa lipid trong cac san pham thuc pham.
Nhu vay kha ning khang oxi hoa cta chét chiét
tir thi myuc nang va muc 5ng trong khao sat nay
c6 thé chu yéu la do melamin tao nén. Tuy
nhién ciu tric cia cac melamin ndy can dugc
nghién ctru sdu hon.

KET LUAN

Hoat tinh khang oxy hoa ciia chat chiét tho
tr cac bo phan cua 5 loai myc thay doi theo
loai va dung mai chiét. Chat chiét methanol tir
co cua loai S. esculenta c6 hoat tinh khang oxy
cao. Thanh phan chét chiét methanol tir co cia
5 loai myc chu yéu 1a protein, tir nang cua 5
loai muc chu yéu la polysaccharide, tir tdi myc
cua 5 loai muc chi yéu la melanin.

Loi cdm on: Chlng tdi xin chan thanh cam on
Ths. Bui Quang Nghi, Vién Hai duong hoc da
giup chung toi phén loai cac loai myc.
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