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ABSTRACT

The aim of this study was to investigate the antioxidant property of Spirulina
(Anthrospira platensis) powder extracts which could be applied in aquatic
product preservation. The extracts of Spirulina powder were prepared by two
solvents such as hot water at 100°C in 3 hours and 90% ethanol extraction in
12 hours. This study included two experiments: (i) to investigate the
antioxidant activity of Spirulina extracts through evaluating the capacity of
elimination free radicals DPPH and the total phenolic compounds presented
in the extract, (ii) to assess the antioxidative efficiency of Spirulina extract
supplemented in soybean oil, marine fish oil and catfish oil at 60°C. Results
showed that the extract obtained from ethanol had higher DPPH free radical
scavenging at 67.1% (ICso = 0,66 mg/mL) compared to hot water extracted
sample, which possessed higher total phenolic compounds at 7,47 mgGAE/g
of dry matter. These indicated the potential application of Spirulina extract
from ethanol in preservation of soybean oil and marine fish oil.

TOM TAT

Bé tai dwoc thue hién nham muc dich khdo st kha nang chong oxy héa cua
cao chiét tir bot tdo Spirulina (Anthrospira platensis), tir do lam tién dé cho
cdc nghién ciu ing dung cao chiét tao trong viéc bdo quan cdc san pham
thity san. Cao chiét dwoc chudn bi tir dung méi chiét la nude néng ¢ 100°C
trong 3 gio va ethanol 90% trong 12 gio. Hoat tinh chéng oxy héa cia cao
chiét dwoc danh gid théng ‘qua kha nang khi goc tw do 1,1- diphenyl-2-
picrylhydrazyl (DPPH) va tong ham lwong phenolic c6 trong cao chiét. Cao
chiét tir bt tdo dwoe bo sung vao dau ddu nanh, dau cd bién va dau cd tra
nham danh gid khd ndng chong oxy héa ¢ nhiét dé 60°C dwoc thiec hién thong
qua viéc xdc dinh chi s6 peroxide (PV) va Thiobarbituric acid reactive
substance (TBARS). Két qua cho thdy, cao chiét thu dwoc tir dung méi ethanol
90% c6 hoat tinh khir goc tw do DPPH (67,1%), v6i gid tri nong do chat chong
oxy héa ma hoat tinh dat duoc 50% (ICso) la 0,66 mg/mL, cao hon so véi mau
cao chiét tir nuée néng 1000C. Tuy nhién, tong ham luong hop chat phenolic
ciia cao chiét tir nueée nong lai cao hon, dat gia tri 8,11 mg acid gallic twong
duong (GAE)/ g cao chiét. Su khdc biét vé chi s6 peroxide trong suot 6 ngay
bdo quan cde mau dau ddu nanh va dau cd bién ¢ 600C cho thdy tiém ndang
cua viéc ung dung cao chiét bét tio Spirulina tir ethanol trong qua trinh bdo
quan cdc logi dau khdc nhau.

Trich dan: Nguyén Lé Anh Dao, Nguyén Thi Cam Tién va Trz:in Minh Phu, 2018. Anh huong cta dung moi
chiét tach dén hoat tinh chong oxy héa cua cao chiét tir bot tao Spirulina (4nthrospira platensis).
Tap chi Khoa hoc Truong Dai hoc Can Tho. 54(S6 chuyén dé: Thuy san)(2): 218-226.
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1 GIOI THIEU

Tao Spirulina (Arthrospira platensis) la mot
trong nhirng loai sinh vat 1au doi nhét trén trai dat.
N6 sinh truedng tyr nhién & ving nhiét déi trong cac
hd nudc min cia Chau Phi, Trung va Nam My tir
3,6 ty nam trudc. Spirulina 1a tén goi do nha tao hoc
ngudi Puc —Deurben didt vao nam 1827 dua trén
hinh thai ddc trung nhat 13 dang soi xodn dc voi
khoang 5-7 vong déu nhau khong phan nhanh. Tao
Spirulina ¢6 gia tri dinh dudng cao, chira protein
thyc vat phong pha chiém 60-70% tinh theo kh01
luong kho, 1a ngudn cung cip cac vitamin nhur tién
vitamin A (B-carotene), vitamin B12 va chat khoang
(d3c biét la sit) (Koru, 2012). Bén canh do,
Spirulina c6 chira nhiéu acid béo thiét yéu nhu acid
linoleic, acid linolenic (Otles and Pire, 2001) va la
ngudn gidu cic hop chit chéng oxy hoa nhu:
phycocyanin, allophycocyanin (Boussiba and
Richmond, 1979; Brejc ef al., 1995), amino acid
(Cohen, 1997). Mot s6 nghién ctru ciing chi ra rang
chiét xuét tir tao Spirulina c6 kha ning ngin nglra
ung thu, giam cholesterol trong mau, chong lai tac
hai clia cic tia bic xa va ting cuong hé mién dich
(Belay et al., 1994). Trong nhiing nim gan day,
ngay cang c6 nhiéu nghién ctru vé hidu qua cia cac
hop chat tu nhién c6 hoat tinh chéng oxy hoéa (Duh
et al, 1992; Yen et al, 1996, Miyake and
Shibamoto, 1997), ddng thoi viée sir dung cac chét
chdng oxy hoa tong hop di bi han ché do cc nguy
co gay ngd doc va ung thu (Gazzani et al., 1998;
Yen et al., 1998). Theo Ravi ef al. (2010), Spirulina
va cac thanh phan ciia no da dwgc chig minh c6
nhitng loi ich tich cuc vé viéc cai thién strc khoe con
ngudi tir suy dinh dudng dén cac dic tinh chdng oxy
hoa. Manoj et al. (1992) da bao cio rang cao chiét
Spirulina tir cdn c6 kha ning tc ché qua trinh
peroxide hoa lipid dang ké (65%) so v6i cac chat
chéng oxy héa héa hoc nhu a-tocopherol (35%),
hydroxyanisol butylated (45%) va p-carotene
(48%). Cao chiét tir nude cia tao Spirulina ciing cd
tac dung chdng oxy héa cao hon (76%) so véi acid
gallic (54%) va acid chlorogenic (56%). Trong
nghién ctru ¢6 lién quan dén hoat tinh chdng oxy hoa
va chéng ung thu cta cao chiét tao Spirulina,
Abuzaid et al. (2015) da cong bd cao chiét tir nude
clia tao Spirulina c6 tong ham lugng phenolic va kha
ning chdng oxy hoa cao, 1a san pham tu nhién trién
vong trong chong ung thu véi dic tinh chdng ting
sinh trong té bao ung thu dai trang va ung thu biéu
moé t& bao gan & ngudi. Tuy nhién, sb lwong cac
nghién ciru khao sat hoat tinh chéng oxy hoa cuia cao
chiét tir tao Spirulina trong cac diéu kién chiét tach
khac nhau van con han ché. Xuét phat tir thuc té trén,
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dé tai “Anh huong cua dung moi chiét tach dén hoat
tinh chdng oxy hoa ctia cao chiét tir bot tao Spirulina
(Anthrospira platenis)” da dugc thuc hién nhim xac
dinh diéu kién chiét phu hop dé thu duoc cao chiét
giau chat chdng oxy hoa tir tao Spirulina, tir d6 lam
co so dé ung dung cao chiét nay trong viéc bao quan
cac san pham thity san.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vit liéu nghién ciru

Tao Spirulina thwong pham (dang bot) duge mua
tir Cong ty C6 phan Dugc Hau Giang. Mau dau sir
dung trong thi nghiém bao quan gdm dau dau nanh
Simply cua Cong ty C6 phan Dau thyc vat Tuong
An, dau cé tra va dau c4 bién duoc diéu ché tir Phong
thi nghiém Dinh Dudng va Ché bién Thity san, Khoa
Thuy san, Truong Pai hoc Cén Tho.

. Cac hoa chit st dung trong phan tich
gom: Ethanol 90%, 1,1-diphenyl-2-picrylhydrazyl
(DPPH), Folin - Ciocalteu, Na,COs, FeSO4.7H,0,
BaCl,.2H,0, HCI, apid 2-§hiobarbituric, acid
Trichloracetic va mét s0 hoa chat chuyén dung trong
phong thi nghiém cung céc thiét bi can thiet cho qua
trinh phan tich.

2.2 Phwong phap nghién ciru
2.2.1 Chuén bi cao chiét tir bér tdo Spirulina

Dbi voi dung méi chiét 1a nudc nong, can 10 g
bot tao dem x1r 1y trong 300 mL nudc nong véi thoi
gian chiét 1 3 gid (Huynh Truong Giang vd ctv.,
2012). Déi v6i dung méi chiét 1a ethanol 90%, can
10 g bot tao xt 1y trong 300 mL dung dich ethanol
90% trong 12 gio ¢ nhiét d6 phong (Huynh Truong
Giang va ctv., 2012). Tét ca cac mau duoc loc qua
gidy loc Whatman. Phan dung dich dugc ly tim véi
toc d6 4.000 vong/phut & 25°C trong 5 phut va thu
liy phan ling, sau do tiép tuc 1am kho ¢ 60°C dé thu
duoc miu cao, tién hanh can va xac dinh ham luong
khéi luong cao chiét thu duoc.

Hiéu suat thu hdi duge tinh theo cong thuc sau:

. p . We
% Hiéu suat thu hoéi = W_p X 100%

Trong do6:

We la tong khdi lwong cao chiét thu dugc (g).

Wp la khéi luong bot tao sir dung dé chiét tach
(2)-

Céc mau cao chiét dugc bao quan trong ti mat &
nhiét do 4+2°C cho dén khi st dung.
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2.2.2 Danh gid kha ning khit goc tw do DPPH
cua cao chiét bgt tao bang nuwoc nong o 100°C va
ethanol 90%

Cao chiét dwoc danh gia hoat tinh chéng oxy hoa
thong qua xac dinh kha nang khir gbc tw do DPPH
theo phuong phap ctia Thiangthum et al. (2012).
Dung dich DPPH & ndng d¢ 50 ug/mL dugc chuan
bi trong dung méi methanol. Dung dich cao chiét tir
bot tao dugc chuan bi ¢ ndng do 2 mg/mL trong
methanol. St dung dia 96 giéng, hut 100 uL dung
dich cao chlet vao cac gleng va thyc hién pha loang
2 lan lién tiép sao cho nong do cudi cung ¢ moi
gleng trong cing mot cot giam tir 125 dén 1 pg/mL.
Tiép theo, 100 pL dung dich DPPH (50 pg/mL)
duogc ldy va thém vao tat ca cac gleng (bao gobm mau
trang) Mau chi chira methanol (mu tring) 13 mau
dbi chtng. Bia duge dem 1 téi trong 30 phut & nhiét
d6 phong. Do hip thu dugce do & bude song A=490
nm bang may Multiskan Ex Microplate reader.

phan traim géc DPPH bi tic ché (% hoat tinh oxy
héa) dugce tinh toan nhu sau:

A blank — A miu

%DPPH bi trc ché = Ablank

X 100%

Trong do:

A mAu 13 6 hap thu mau ¢ chira dung dich chét
chong oxy hoa.

A blank 1 @ hap thu mau tring.

Ham luong chat chdng oxy hoa duge tinh toan
gi4 tri trung binh va do 1éch chuin & cac nghiém
thirc. Nong d6 chit chéng oxy héa va hoat tinh
chdng oxy hoa (%) dugc xir Iy dé danh gia d6 twong
quan. Gia tri ICso dugc xac dinh 1a gia tri né)ng do
chét chéng oxy hoa ma hoat tinh dat dugc 1a 50%,
duogc udc lugng thong qua phuong trinh twong quan
Y=aX+b giita nong d9 chét chéng oxy hoa va hoat
tinh (%).

2.2.3 Xac dinh tong ham lwong hop chat
phenolic

Cao chiét bot tao Spirulina thu dugc tir hai loai
dung mdi nudc nong va ethanol 90%, dugce xac dinh
ham lugng hop chit phenolic theo phuong phép ciia
Singleton and Rossi (1965). Cao chiét bang nudc
néng va bang ethanol dugc chuan bi véi ndng do ban
d4u 1an luot 12 10 mg/mL va 4 mg/mL. Cac miu cao
duogc pha lodng dé dat duoc ndng d6 50 pg/mL hodc
cao hon, phu thudc vao cac loai cao chiét va muc do
chdng oxy hoa cia cao chiét nhung thé tich cubi
cung 14 0,2 mL. Sau d6 0,1 mL duoc thém vao thube
thtr Folin — Ciocalteu va 0,5 mL Na,COs 20%. Léc
déu bng nghiém va tiép tyc thém vao 0,2 mL
Na,CO;3 20%. Céc 6ng nghiém duoc ly tim 14.000

220

Tép 54, S6 chuyén dé: Thiy san (2018)(2): 218-226

vong/phut trong 3 phut, sau d6 dé yén trong bong t6i
20 phut ¢ nhiét d6 phong. B9 hap thu duogc do &
budc song 740 nm.

Xay dung duong chuin biang dung dich gallic
acid & cac nong d6 0, 1, 2, 4, 5, 10 pg/mL. Ham
lwong phenolic tong duoc tinh twong duong véi acid
gallic (GAE) mg/kg nguyén liéu kho. Phan tng thuc
hién twong tu cac budc nhu dbi voi mau cao chiét
bén trén. Thi nghiém gdm 2 nghiém thirc, mdi
nghiém thire 1ap lai 3 lan.

2.2.4 Khdo sdt kha ndng chéng oxy héa ciia
cao chiét tao khi b6 sung vdo dau ddu nanh, dau ca
bién va dau cd tra

Thi nghiém duoc bb tri voi cac mau dau duoc bd
sung cao chiét tao tir dung moi chiét 1a nude nong &
100°C va ethanol 90% vao 3 loai dau (dau d4u nanh,
dau ca bién va dau ca tra). Nghiém thirc d6i chimg
1a miu dau khong c6 bd sung cao chiét. Thi nghiém
gdm 9 nghiém thirc, mdi nghiém thuc lap lai 3 1an.
Téng sé mau 1a 27. Chuén bi mau thi nghiém: hoa
tan cao chiét trong ethanol véi thé tich ethanol
khong vuot qua 4% so voi khdi luong mau bao quan
cubi cing. Sau d6 20 g dau duoc thém vao twong
g v&i timg nghiém thirc 1a dau dau nanh, dau ca
tra va dau céa bién dé dat duoc ndng do ICs twong
{rmg cho mdi cao chiét. Mau duoc tron déu béng dta
thity tinh trong 10 phut, thoi khi nito 3 phut dé loai
ethanol (Douny et al., 2016). Sau d6 mau duoc trir
trong 6ng falcon 50 mL va dem bao quan trong ti
sdy 60°C, lay mau & cac mbc thoi gian 0, 1, 2, 3, 4,
5, 6 ngay. Mau duoc dem di danh gia sy oxy hoa
chét béo qua cac ngay bao quan bang chi tiéu PV
(International IDF Standards, 1991), TBARS (Ke
and Woyewoda,1979).

2.3 Phwong phap xir Iy s6 li¢u

Két qua duoc tinh toan trung binh, d6 1éch chuén
bang phin mém Microsoft Excel 2013. Viéc so sanh
su khac biét théng ké giita trung binh cic nghiém
thire dugc thuc hién béng phuong phap phan tich
phwong sai mot nhan té (Oneway Anova) va phép
thir Duncan & mirc y nghia 95%, sir dung phan mém
SPSS 16.0.

3 KET QUA VA THAO LUAN

3.1 Hoat tinh chdng oxy héa ciia cao chiét
tdo bang nuwdc nong va ethanol 90%

3.1.1 Hoat tinh khie géc tw do DPPH

Hoat tinh khir géc tu do DPPH 1a mot trong nhiing
phuong phap dugce stir dung rong rai dé danh gia hoat
tinh chdng oxy héa cua cao chiét tir céc loai thye vat.
Két qua khao sat kha nang khtr gbe tw do DPPH cia
cao chiét thu duoc tir hai loai dung moi chiét khac
nhau dugc trinh bay ¢ Bang 1.
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Bing 1: Hoat tinh khir gbc tw do DPPH ciia cao chiét tdo bing nwéc 100°C va ethanol 90%

Dung moi %DPPH irc ché I1Cso (mg/mL) Phwong trinh R?
Nudge 100°C 37,2 67,1 y=10,015x + 1,2905 0,9668
Ethanol 90% 67,1 0,66 y=0,0515x + 16,243 0,9906

nghién ctru nay ICso = 0,66 mg/mL c6 sy khac biét
nay do diéu kién ly trich khac nhau. Theo Giang vd
ctv. (2012) viéc ly trich hdn hop polysaccharide tir
Sargassum mcclurei bang dung méi nuéc nong &
100°C va ethanol 90% cho két qua hoat tinh khir gc
ty do DPPH cua hdn hgp polysaccharide tir
Sargassum mcclurei cé gia tri ICso = 3,08 mg/mL va
3,04 mg/mL, tuong (mg véi dung moi chiét 1a nude
néng & 100°C va ethanol 90%. Két qua nghién ctru
trén tao Spirulina trong nghién ctru nay cho thay gia
trj ICsp cia mau cao chiét bang ethanol thdp hon
(0,66 mg/mL), chimg to hoat tinh khtr gbc tu do
DPPH ciia tio Spirulina khi chiét tich bang dung
mdi ethanol cao hon rong mo Sargassum mcclurei.

Bang 1 cho thdy, cao chiét thu dugc khi ly trich
bang ethanol 90% cho hoat tinh khir gbc tuw do DPPH
cao nhit. O néng d6 4,0 mg/mL, hoat tinh loai bo
géc ty do DPPH 1a 67,1%, gid tri ICsp = 0,66
mg/mL, trong khi d6 cao chiét dugc ly trich bang
nudce nong ¢ 100°C thi hoat tinh loai bo géc ty do
DPPH rat thép. O néng d6 10,0 mg/mL, hoat tinh
nay chi dat 37,2% véi gia tri ICso 1a 3,25 mg/mL.
Theo nghién ctru ciia Abuzaid et al. (2015), sit dung
phuong phép chiét v6i dung méi nuée lanh 1a
phuong phap lic cho hoat tinh loai bo gbc tu do
DPPH 77,5% & nong d6 10,0 mg/mL cao chiét tao
Spirulina, trong khi két qua ctia nghién ctru nay chi
14 37,2% & cung ndng d6. Ngoai ra, nghién ciru cia . )
Herrero et al. (2003) ly trich Spirulina platensis 3.1.2 T 07{8 ham lwgng hop chat phenolic c¢6
béng ethanol v6i phuong phéap chiét duoc sir dung trong cao chiét
lé‘. h¢ thong chiét dung mdi tang té? ASE 200 c6 gia Téng ham lugng phenolic ¢6 trong cao chiét va
tri ICso = 0,10 mg/mL. Trong khi do, két qua ctia hiéu suat thu hdi cao chiét dugc trinh bay ¢ Bang 2.

Bang 2: Tong ham lugng phenolic va hiéu suit thu hdi cac miu cao chiét

Nong dd acid gallic twong dwong (GAE) (mg/g nguyén

As N J4 A. <X, co
Dung moi liéu chiit khd) Hi€u suat thu hoi cao chiet (%)
Nude 100°C 8,11 +0,02 17,5
Ethanol 90% 7,47 + 0,04 8,10

néu & trén do su khac biét vé do hoa tan hop chét
phenolic trong cac dung moéi khac nhau va su khac
biét vé thanh phan loai ctia cac loai tao khac nhau
(Wu et al., 2005). Piéu nay cho thdy dwoc ham
lugng hop chéat phenolic trong tio Spirulina
(Arthrospira platensis) thip hon so v&i tao Spirulina
maxima (Arthrospira maxima).

Két qua & Bang 2 cho thdy, tong ham lugng hop
chat phenolic c6 trong cao chiét bing dung méi
nudc 100°C va ethanol 90%, tuong tng 1a 8,11 va
7,47 mgGAE/g nguyén li¢u kho. Nghién cuu cua
Wu et al. (2005) da chi ra rang, hop chit phenolic
c6 trong S. platensis khi ly trich bang nu6c lanh sir
dung phuong phap khudy cho két qua 1a 6,86

mgGAE/g nguyén ligu kho. Nghién ciru hoat tinh _ 3.2 Kha niing chong oxy héa ciia cao chiet
chong oxy hoa ciia tao Spirulina maxima v6i dung tdo khi bd sung vao dau dju nanh, dau ca bien
moi chiét 1a methanol ciia Miranda et al. (1998) ~ Vadaucatra

ciing cho két qua hop chAét phenolic trong cao chiét Két qua danh gia sy oxy hoa lipid so cip va thir
lal .5:4 n}gGAE/ g nguyen liéu kho. K.e} qua trong cép bang chi tiéu PV va TBARS khi bd sung cao
nghién ciru nay thap hon so véi cac nghién ciru duoc chiét vao dau dau nanh dugc thé hién & Hinh 1 va 2.
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Hinh 1: Sy thay d6i gia tri PV ciia ddu d4u nanh trong qua trinh bio quén

Trong 6 ngay bao quan, gia tri PV ting dan va
¢ su bién doi gitta cac mau trong cung mot thoi
diém bao quan. Turngay bao quan thir nhat dén ngay
thir nam, cac mau dau c6 bd sung cao chiét tir nudc
nong va ethanol déu c6 gia tri PV thap hon dang ké
S0 V61 mau d6i ching. Trong do, tai thoi diém thu
mau & ngdy 1, 4 va 5, cic mau cb bd sung cao chiét
déu khéc biét c6 y nghia thdng ké so véi miu dbi
chung (p<0,05). Chi s6 peroxide ting dan tir ngay 0
dén ngay 4, giam ¢ ngay 5 va ting lai ¢ ngay 6 vi
trong giai doan qua trinh oxy hoa dién ra manh, sy
hinh thanh cac hop chit hydroperoxide khong giéng
nhau gitta cac miu va qua cac ngdy ldy mau
(Frankel, 2005), dan dén su bién dong giita hai ngay
thu mau 5 va 6. O ngay thtr 4, chi s6 peroxide cua
mau dbi chimg 14 51,6 meq Ox/kg dau, vugt ngudng
cho phép 1a 40 meq Ox/kg dau ching to dau da bi
oxy héa (TCVN 6121:2007). Trong khi d6, & mau
dau c6 bd sung cao chiét bang nudc nong & 100°C

va ethanol 90% thi chi s6 PV van ndm trong ngudng
cho phép twong tng 14 32,6 va 30,3 meq Ox/kg dau.
Theo phuong phap AOCS Cg 5-97 ctia Michotte et
al. (2011) st dung dé mo phong sy ldo hoa cia dau
theo thoi gian, tién hanh thi nghiém véi cac loai dau
& 60°C trong bong tdi. Mot sb tac gia da chi ra mdi
lién h¢ gilra cac chi ) oxy hoa thu dugc tr sy 1ao
hoa dau & 60°C va nhiét do thudng ciia mdi trudng
xung quanh (Abou-Gharbia et al., 1996; Evans et
al., 1973). Nghién ctru ciia Douny ef al. (2016) khi
st dung butylated hydroxytoluene (BHT) va
myricetin dé bao quan dau hat lanh & nhiét do 20 va
60°C da dwa ra gia thuyét vé sy 130 hoa dau 1 ngay
& nhiét d6 60°C, trong dwong vai sy 130 hoa 1 thang
bao quan ¢ nhiét d6 20°C thong qua danh gia cac chi
s6 PV va TBARS. Diéu nay co thé 1ap luan tuong tw
cho viéc str dung cao chiét dé bao quan diu d4u nanh
trong 4 ngay ¢ 60°C tuong ung voi 4 thang & nhiét
d6 20°C.

. ke
& 18
z .6
< b
g b
1.2 T '
2 L 1
w 0.8
g b b a
0.4 a 1
’ a T a
TF Iﬁ‘ Iﬁ iﬁ ai’
0.0 J = I—é
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Hinh 2: Sy thay ddi gia tri TBARS ciia diu d4u nanh trong qua trinh bao quén
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Gia tri TBARS (umolTBARS/g) ctia mau dau
dbi chimg cao hon va khéac biét co y nghia thong ké
(p<0,05) so voi mau dau ¢ bd sung cao chiét giita
cic ngay bao quan. Tai ngay bao quan thir 3, mau
dau khong bd sung cao chiét c6 chi sé TBARS 1,20
pumolTBARS/g cao hon so v&i mau dau c¢6 bd sung
cao chiét 0,58 va 0,64 umolTBARS/g. Dudi tac
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dung cua nhié¢t do cao, cac hop chﬁt peroxide tiép
tuc bi oxy hoda va tao ra cic san pham cap thap nhu
aldehyde, ceton, skaton (Zacheo et al., 1998).

Két qua danh gid sy oxy hoa lipid khi bo
sung cao chiét vao dau ca bién dugc thé hién 6 Hinh
3va4.
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Hinh 3: Sy thay ddi gia tri PV ciia dau c4 bién trong qua trinh bio quin

Chi s6 peroxide ciia mau diu ca bién dugc bd
sung cao chiét tir ethanol khac biét c6 y nghia thong
ké (p<0,05) so véi mau dau c6 cao chiét tir nude va
mau dbi ching & cac ngay bao quan 1,2, 3, 4, 6. Két
qué nay cho thay kha ning chng oxy héa lipid trong
mau dau ciia cao chiét tir dung méi ethanol. Gia tri
PV ciia cac miu tiang dan thoi gian bao quan, dic
biét & ngay thw 3 va thir 4 nhung van & ngudng cho
phép 40 meq Ox/kg dau (TCVN 6121:2007). Trong

qué trinh bao quan, O, phan tng véi cac gc tu do
cua acid béo, dudi tac dung cia cac hop chét duoc
bd sung 1a nhimg chat c6 kha ning chéng oxy hoa
da ngan chin duoc sy hinh thanh cac gbe tw do méi
bang cach nhudng di mot nguyén tir hydro. Lic nay
ban than cta céc chit oxy hoa ciing di 1a mot goc tu
do nhung véi hoat tinh kém hon, két hop véi cac gbe
tu do cua lipid tao thanh cac hop chat bén va giup
han ché dugc su oxy hoa lipid (Ho and Paul, 2009).
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Hinh 4: Sy thay déi gia tri TBARS ciia diu c4 bién trong qua trinh bio quan
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Chi s TBARS ctia mau dau c6 bd sung cao chiét
tir ethanol thip horn va khac biét c6 ¥ nghia théng ké
(p<0,05) so voi méu ddi ching & cdc ngdy bao quan
0,2,3. Chi s0 TBARS giira cac mau bién dong trong
sudt 6 ngay bao quan do cic hydroperoxide khong
dugc phan hiy hoan toan thanh céc san pham thu
cAp ma ton tai & dang khong tan ton tai trong mau
lam can tr¢ phan Ung xay ra (Semb, 2012). Trong
nghién clru nay, két qua chi s6 TBARS tai ngay 3
vé6i gia tri 1an luot 13 3,71 pmolTBARS/g (mau ddi
chimng), 2,01 pmolTBARS/g (méu b sung cao chiét
bang nudc nong) va 1,62 umolTBARS/g (mau c6 bd
sung cao chiét tir ethanol 90%), twong dong véi két
qué nghién ctru cia Semb (2012) khi st dung cao
chiét chanh bao quan dau ly trich tir gan cé tuyét véi
chi s6 TBARS la 3,47 umolTBARS/g va 2,54

PV (meq O2/kg)
c 8838 388 3 8

o
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nmolTBARS/g, tuong g vdi mau ddi chung va
mAu c6 bd sung cao chiét chanh.

Kha nang chéng oxy hoa cua cao chiét bd sung vao
mau dau ca tra dugc thé hién thong qua chi so PV
va TBARS & Hinh 5 va 6.

Chi sb peroxide gitta mau dau d6i chimg va mau dau
¢6 bd sung cao chiét khac biét khong co y nghia
thong ké (p>0,05) & cac ngay bao quan, ngoai trur
ngay 5. Trong ngay bao quan thir 4, chi s6 PV cua
mau ddi chimg va cac mau dau c6 bd sung cao chiét
déu vuot ngudng cho phép 40 meq Oykg dau
(TCVN 6121:2007), cho thiy cac mau dau déu da bi
oxy hoa. Két qua thi nghiém nay cho théy, viéc sir
dung cao chiét tir cic loai dung méi khac nhau
khong thé hién rd kha niang chdng oxy hoa chét béo
so cap trong mau dau c4 tra.
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Trong s sudt thoi gian bao quan, chi s6 TBARS
ctia cac mau dau c6 bd sung cao chibt deu khéc biét
¢6 ¥ nghia théng ké (p<0,05) so véi miu dau c4 tra
dbi chimg. Su bién dong cua chi s TBARS & cac
mau ddu c4 tra xay ra twong ty nhu cac mau dau dau
nanh va dau c4 bién duogc giai thich trén co s& cac
peroxide van ton tai & dang khong tan do khong bi
phan hity hoan toan thanh céc san pham thir cap, lam
can tr¢ phan ng xay ra dan dén nhiing bién dong
giita cac ngay thu mau (Semb, 2012).

4 KET LUAN

Trong hai dung méi chiét (nudc néng 100°C va
ethanol 90%), ethanol 90% thé hién hiéu qua tot hon
trong viéc chiét tach cac hop chit chdng oxy hoa tir
bot tao Spirulina (Anthrospira platensis). Cao chiét
thu duoc bang dung méi ethanol 90% cho hoat tinh
khir gbe tr do DPPH 1 67,1% (ICso = 0,66 mg/mL)
va tong lwong hop chét phenolic 7,47 (mgGAE/ g
nguyén liéu kho). Hoat tinh chdng su oxy hoa lipid
clia cao chiét khi bo sung vao dau dau nanh va dau
¢4 bién cho higu qua t6i uu trong thoi gian bao quan
tir 3-4 ngay & 60°C, diéu nay cho thay trién vong ctia
viéc ung dung cao chiét tir bot tao Spirulina trong
qua trinh bao quan cac san pham dau.
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