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TOM TAT

Nghién ciru nay nham danh gia hiéu qua chong bién mau va chong oxy héa lipid ciia nano chitosan tdi
ergothioneine (ECNP) doi véi co thit cd ngir vy vang (Thunnus albacares) bdo quan déng & -20 + 2°C. Hiéu
qua dwoc danh gid thong qua cdc chi tiéu, bao gom chi s6 mau dé (RI), ham heong metmyoglobin (metMb),
lipid hydroperoxide (HPO) va cdc chdt phan img véi acid thiobarbituric (TBARS). Két qua cho thay ECNP c6
khd ndng vre ché hiéu qud qud trinh bién mau va oxy héa lipid trong co thit cd ngir vdy vang bdo qudn dong, véi
mike dé irc ché phu thudc vao liéu heong ECNP sir dung. Sau 6 thang bdo quan, mau co thit cd ngir vy vang
xit [y ECNP ¢ liéu leong 200 mg/kg duy tri ham heong metMb dwdi 26%, RI 16n hon 1 va gid tri TBARS thap
hon 200 nmol MDA/g. Nhitng phdt hién nay chi ra rang ECNP la mét chdt chong oxy héa tw nhién tiém nang,
6 thé img dung dé han ché suw bién mau va qud trinh oxy héa lipid trong co thit ¢d ngir vy vang déng lanh.

Tir khéa: bdao quan thity san, chéng oxy héa, metmyoglobin, sashimi, Thunnus albacares

ABTRACT

This study aimed to evaluate the anti-discoloration and lipid oxidation inhibitory effects of ergothioneine-
loaded chitosan nanoparticles (ECNP) on the muscle of frozen yellowfin tuna (Thunnus albacares) stored at
-20 £ 2°C. These effects were assessed based on key indicators, including redness index (RI), metmyoglobin
(metMb) concentration, and the contents of lipid hydroperoxide (HPO) and thiobarbituric acid reactive
substances (TBARS). The results demonstrated that ECNP effectively inhibited discoloration and lipid
oxidation in frozen yellowfin tuna muscle, with the degree of inhibition depending on the ECNP dosage. After
6 months of storage, yellowfin tuna muscle treated with ECNP at 200 mg/kg maintained metMb concentration
below 26%, RI greater than 1, and TBARS content lower than 200 nmol MDA/g. These findings suggest that
ECNP is a promising natural antioxidant that can be applied to prevent discoloration and lipid oxidation in
frozen yellowfin tuna muscle.

Keywords: seafood preservation, antioxidant, metmyoglobin, sashimi, Thunnus albacares

I. PAT VAN DE

Ca ngir 1a mot nguon thyc phim quan
trong, dong gop dang ké vao nén kinh té cua
nhiéu qudc gia. Trén thé gidi, c6 hon 48 loai
ca nglr dugc tim thay tai Pai Tdy Duong, An
D6 Duong, Thai Binh Duong va Bién Dia
Trung Hai [1,13]. Thit ca4 ngir ¢6 mau do tuoi
dac trung do chira ham lugng myoglobin (Mb)
cao. Do d6, mau sic 1a mot trong nhiing tiéu chi
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chinh dé danh gia do tuoi cua thit ca ngu, dic
biét 1a khi str dung lam sashimi.

Trong qua trinh bao quan lanh, mau do tuoi
ctia thit ca nglr dan chuyén sang niu sim do
su oxy hoa deoxymyoglobin (deoxyMb) va
oxymyoglobin (oxyMb) thanh metmyoglobin
(metMb) [10]. Su thay d6i mau sic nay c6 lién
quan chit ché dén qua trinh oxy hoéa lipid, vi cc
gde ty do sinh ra trong qué trinh oxy hoa lipid
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¢6 thé xtic tic qua trinh oxy hoa Mb, hinh thanh
metMb. Nguoc lai, metMb ciing thuc ddy quéa
trinh oxy hoa lipid, tao ra mot chudi phin tng,
lam gia ting toc do oxy hoa lipid [6,8,17,21].
Sy tich ty cac san phim oxy hoéa lipid va Mb
trong qua trinh bao quan khong chi lam co thit
c4 ngir bi bién mau ma con lam giam dang ké
chat luong san pham.

Cac nghién ctru trudc day da chig minh
rang chét chong oxy hoa c6 thé {rc ché déng
ké cac qua trinh oxy hoa nay, nhd d6 bao vé
c4 mau sic va chat luong cﬁa co thit ca ngu
[14,24]. Trong nhung nim gan day, Xu huo’ng
sir dung chét chong 0Xy hoa co ngudn goc tu
nhién ngay cang phd bién do mbi lo ngai vé an
toan thuc phim va cac nguy co stc khoe tiém
4n lién quan dén chit chdng oxy hoa tong hop.
Ergothioneine (EGT) 1a mot chat chdng oxy
hoa tu nhién co trong cac loai ndm an va da
duoc xac dinh 1a mot hop chat tiém ning trong
viéc ngin ngira hién tuong bién mau & co thit
ca ngur.

Cac nghién ciru trude day da chi ra rang
EGT c6 kha nang can thiép hiéu qua vao chudi
phéan tng oxy hoa gitta Mb va lipid, tir d6 1am
giam qua trinh bién mau va duy tri mau do tuoi
cua co thit ca ngur. Péc biét, co thit ca ngtr dugc
xt Iy v6i 50 mg EGT/kg c6 thé duy tri mau
do tu nhién sau 7 ngay bdo quan lanh ¢ 4°C
[4-6]. Tuy nhién, mot trong nhiing thach thuc
16n trong viéc img dung EGT vao san xuét cong
nghiép 1a chi phi cao khi st dung & liéu lugng
hi€u qua.

Chitosan 1a mdt polyme sinh hoc c6 tinh
khang khuénva chéng oxy héa ty nhién, da dugc
nghién curu rong rdi trong linh vuc bdo quan
thuy san [16]. Hiéu qua bao quan cta chitosan
phu thudc chu yéu vao hai yéu t§ chinh: khdi
luong phan tir va do deacetyl. Chitosan c6 khéi
luong phan tir thap va d6 deacetyl cao thuong
mang lai hiéu qua bao quan vuot trdi [9,16].

Nhimng nghién ctru gan ddy di chi ra ring
nano chitosan (CNP) c6 hoat tinh sinh hoc cao
hon dang ké so véi chitosan ty nhién. Ghorabi
va Khodanazary [12] da chimg minh rang CNP

c6 kha nang bao quan ca ludi trau (Cynoglossus
arel) hiéu qua hon dang ké so vdi chitosan tu
nhién. Tuong tu, Binh va cdng su [9] bao cao
rang CNP c6 tic dung trc ché oxy hoa lipid trong
kho cé tra phi 1é tam gia vi manh hon déng ké
so voi chitosan ty nhién c6 cung do deacetyl va
khéi lugng phan tir.

CNP thuong duge tong hop bang phuong
phap tao gel ion véi tac nhan lién két ngang
la sodium tripolyphosphate (STPP). Qua trinh
tong hop nay gitip bao boc va kiém soat viéc
giai phong cac hop chét co hoat tinh sinh hoc,
nho d6 cai thién do on dinh, ting cuong sinh
kha dung va nang cao hi€u qua sinh hoc cta
ching [19,20,22,30].

Viéc bao boc EGT trong CNP la mét phuong
phap tiém ning dé ting cudng dic tinh chéng
oxy hoa cua EGT, dong thoi giam lidu lugng
sir dung. Piéu nay khong chi gitip giam chi phi
bao quan ma con m¢ rong kha nang umg dung
trong cong nghiép thyc pham. Vi vy, muc tiéu
ctia nghién ctru ndy 1a danh gia hiéu qua chong
oxy hoa lipid va kha nang wrc ché qua trinh bién
mau cua ECNP trén co thit ca ngtr vdy vang bao
quan dong.

I1. POI TUQNG, VAT LIEU VA PHUONG

PHAP NGHIEN CUU

1. Nguyén vat li¢u va héa chit

Cé ngu str dung trong nghién ctru nay la ca
ngu vay vang (Thunnus albacares) dugc cung
cap boi mot cong ty thiy san tai tinh Khanh
Hoa. Thit thin ca da duoc cip dong tai Cong
ty 10i dua vé phong thi nghiém Truong Pai
hoc Nha Trang bao quan déng & -20 + 2°C dé
st dung cho nghién clru nay.

Chitosan c6 khdi lugng phan tir thap (do
nhét < 110 cPs, d6 deacetyl > 90,3%) duoc
cung cap boi Cong ty CP Viét Nam Food
(VNF). Ergothioneine (EGT) ¢6 dd tinh sach
> 98% duoc mua tir Cong ty Hoa dugce Dideu,
thuoc Tap doan Cong nghiép Dideu, Thiém
Tay, Trung Qudc. Cac hoa chat khac dat tiéu
chuén phan tich hoa hoc, dugc mua tir Sigma-
Aldrich (Hoa Ky), Wako (Nhét Ban), Merck
(buc).
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2. Ché tao ECNP

ECNP duoc ché tao theo quy trinh cua
Nguyén Thi Thinh [2] véi mot s diéu chinh.
Qua trinh thuc hién nhu sau:

Hoa tan chitosan trong acid acid ascorbic
1% tao thanh dung dich chitosan néng d6 1 mg/
mL. Cho EGT hoa tan vao dung dich chitosan
voi ty 1€ 0,2 mg/ml, khqu lién tuc & tde do
750 vong/phiit trén may khuay tir dé dam bao
su dong nhat. Tiép theo, phun dung dich STPP
(1 mg/ml) vao hdn hop trong dicu kién khudy
lién tuc & cing toc d6 dé hinh thanh nano
chitosan-ergothioneine (ECNP). Sau do, bé
hén hop 6n dinh trong 2 gio rdi tién hanh ly tim
dé thu nhan ECNP, rira lai béng nudc cat rdi ly
tam lap lai dé 1am sach.

3. Xir Iy c4 ngir bing ECNP

Thit than ca ngir dong lanh dugc ra dong
trong ngan mat ti lanh trong 12 gid, sau d6 cat
thanh khéi vudng (kich thudc 20 x 20 x 20 mm)
va phan ngau nhién thanh 4 nhom r6i phun déu
ECNP 1én bé mit cac miéng ca st dung binh
phun TOV-1.5 (Kwang Sung, Han Qudc) véi
céc liéu luong nhu sau:

Nhom 1: Xir Iy ECNP voi lidu lugng 100
mg/kg co thit ca

Nhom 2: Xir Iy ECNP voéi lidu lugng 200
mg/kg co thit ca

Nhom 3: Xir ly ECNP voéi lidu lugng 400
mg/kg co thit ca

Nhom 4 (d6i ching): Khong xtr Iy véi ECNP

Sau d6, cac miéng ca dugc xép 1én khay xdp
(mdi khay 200 g mau), bao goi bang ti PA va
hut chan khong. Cac mau duoc u trong 30 phit
0 3 £ 1°C, sau d6 bao quan dong ¢ -20 + 2°C.
Sau 6 thang bao quan dong, cac mau ca dugc
ra dong trong ngan mat ti lanh trong 12 gio
trude khi ldy mau phan tich mau sic (L*a*b*),
metMb, lipid hydroperoxide (HPO) va cac chat
phan ung voi acid thiobarbituric (TBARS)
nhim danh gia hiéu qua chéng oxy hoa lipid
va kha nang (rc ché bién mau ciia ECNP trén
co thit ca nglr. Mdi liéu lugng duge thir nghiém
trén 5 kg co thit ca ngur vay vang va thi nghiém
duoc 1ap lai 3 1an.
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4. Phwong phap phén tich

4.1. Phén tich hoat tinh khir goc tw do
2,2-diphenyl-1-picrylhydrazyl (DPPH)

Hoat tinh khtr géc tw do DPPH duoc phan
tich theo phuong phap cua Binh va cong su
[9]. Cach tién hanh nhu sau: Chuan bi hdn
hop phan tng trong 6ng nghiém, gdm 2 mL
dung dich chat chdng oxy héa, 1 mL methanol
va 1 mL dung dich DPPH 0,1 mM. Sau do,
tron déu va u trong bong toi ¢ nhiét d6 phong.
Sau 30 phit phan tmg, hon hop duge do do
hap thu tai budc song 517 nm trén quang phd
ké UV/VIS Biochrom Libra S50 (Cambridge,
Vuong qudc Anh). Mau d6i chung duoc
chuén bi twong ty, nhung thay thé 2 mL dung
dich chat chéng oxy hoa bang dung méi. Hoat
tinh khtr gbc tw do DPPH duoc tinh dwa vao
phuong trinh dudng chuan DPPH.

4.2. Phaén tich tong ning lwc khir

Tong nang luc khir dugc phan tich theo
phuong phap cua Binh va cong su [9]. Cach
tién hanh nhu sau: Chuan bi hdn hop phan
mg trong dng nghiém chiu nhiét c6 nap day
kin, gém 0,5 mL K3zFe(CN)g 1% va 1 mL
dung dich chat chdng oxy hoéa trong dém
phosphate (0,2 M, pH 6,6). Sau do, tron déu
va i & 50°C trong 20 phut. Tiép theo, b6 sung
0,5 mL CCl;COOH 10%, 2 mL nudc cit va 0,4
mL FeCl; 0,1% vao hdn hop. Tron déu va do
do hép thu tai budc song 700 nm trén quang
phd ké UV/VIS. Mau d6i chimg (blank) duoc
chuin bi tuong tu, nhung thay thé 0,5 mL
dung dich chét chdng oxy hoa bang dung dich
dém phosphate. Tong nang luc khtr duge quy
dbi twong duong véi luong chit chéng oxy
hoéa chuén butylated hydroxytoluene (BHT).

4.3. Phén tich hoat tinh irc ché oxy héa
lipid

Hoat tinh trc ché oxy hoa lipid dugc phan
tich theo phwong phap ctia Huynh Nguyén Duy
Bao va cong su [1]. Cach tién hanh nhu sau:
Chuan bi hdn hop phan ung trong 6ng nghiém
chiu nhiét c6 nap day kin, gdm 0,2 mL dung
dich dém phosphate (50 mM, pH 7,4) chira 50
uM metmyoglobin va 100 uM H,0,, 0,2 mL
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Tween 20 chira 50 uM eicosapentaenoic acid,
0,1 mL dung dich thir nghiém. Mau d6i chtng
dugc chuan bi twong ty nhung thay dung dich
thir nghiém bang dung dich dém. Lic déu hdn
hop rdi 1 & 37°C trong 30 phut. Sau khi u,
lay 0,2 mL hdn hop cho vao dng nghiém chiu
nhiét c6 nap day khic va cho thém vao 0,3
mL KCl 1,15%, 0,5ml H,PO, 1%, 1 mL acid
thiobarbituric 0,6%. Lac déu hon hop réi u ¢

Hoat tinh (rc ché oxy hoa lipid :( 2

95°C trong 45 phut. Sau do, lam ngudi nhanh
6ng nghiém dudi voi nudc chay dén nhiét do
phong rdi cho vao 4ml n-butanol, lic déu roi
dé yén trong 10 phat. Do do hip thu cua san
pham phan tmg trong 16p n-butanol tai budc
song 535 nm trén quang phd ké UV-VIS. Hoat
tinh (rc ché qué trinh oxy hoa lipid cia miu
thtr dugc tinh theo cong thirc sau:

A,-A

) x 100 (%)

0

Trong do: A=A, cia mau thir va A = A, cia mau do6i ching.

4.4. Phén tich ham luong EGT

Ham lugng EGT dugc phén tich theo
phuong phap cua Tsiantas va cong su [28]
v6i mot s6 diéu chinh. Dung dich EGT chuan
duogc quét phd trong khoang 200 - 400 nm
dé xac dinh budc song c6 do hap thu tdi
da (Amax). Két qua do trén may quang phd
Biochrom Libra S50 UV/VIS (Cambridge,
Vuong qudc Anh) x4c dinh Amax cia EGT
chuan 1a 288 nm. Do d6, qua trinh phan tich
EGT dugc thyc hién ¢ budc song 288 nm, va
ham luong EGT trong mau dugc tinh toan dua
trén phuong trinh dudng chuan EGT.

4.5. Tinh hiéu suit tii EGT trong ECNP

Hiéu suit tai EGT dugc tinh theo cong

thirc sau:

. L oo MEgp - M
Hiéu suat tai EGT = ———

£ 100 (%)
MEgo

Trong do:

m_: Lugng EGT ban dau cho vao hdn hop
tao nano.

m,: Luong EGT tu do trong dung dich sau
khi tao nano.

4.6. Do kich thuwoc hat nano

Kich thuéc hat va d¢ rong phan bd cua
ECNP dugc xac dinh bang phuong phap tan
xa anh sang dong (Dynamic Light Scattering
— DLS) sir dung thiét bi Horiba SZ-100V2.

4.7. Do mau sic

Mau sic (L*a*b*) cia 6 mit xung quanh

va mat cit giita ciia mdi miéng ca duoc do
bang may do mau Konica Minolta CR-400/
CR-410 (Nhat Ban). Chi s6 mau d6 dugc xac
dinh bang ty s6 a*/b* [18].

4.8. Phédn tich ham lwong lipid
hydroperoxide

Ham lugng lipid hydroperoxide (HPO)
dugc phan tich theo phuong phap cia Shantha
va Decker [23] v&i mot s diéu chinh. Cach
tién hanh nhu sau: Can khoang 0,1-0,3 g dau
dugc chiét tach tir co thit ca theo phuong phap
cta Bligh va Dyer [11] vao éng nghiém, sau
d6 bd sung 9,8 mL hdn hop chloroform va
methanol (7:3, v/v) va tron déu bang thiét bi
vortex trong 2—4 gidy. Tiép tuc bd sung 50 pL
dung dich ammonium thiocyanate, tron déu
trong 2—4 gidy, sau d6 bd sung 50 pL dung
dich FeCl,, tron déu lan nita trong 2—4 gidy
va u & nhiét do phong trong 5 phut. Do hap
thu ctia hon hop phan tng duogc do tai budc
song 500 nm trén quang pho ké UV/VIS. Ham
lugng HPO dugc xac dinh dya trén duong
chuin cumene hydroperoxide.

4.9. Phén tich ham lwong cdc chit phin
wrng voi acid thiobarbituric

Ham luong cac chit phan tng voi acid
thiobarbituric (TBARS) duoc phan tich theo
phuong phap ctia Uchiyama va Mihara [29].
Céch tién hanh nhu sau: 0,5 g co thit c4 xay
duoc ddéng hoa véi 4.5 mL dung dich KCI
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1,15%. Hon hop phan tng gém 0,5 mL dich
ddng hoa, 0,3 mL acid phosphoric 1% va 1
mL dung dich acid 2-thiobarbituric 0,6% dugc
tron déu trong éng nghiém chiu nhiét co nép
day. Hon hop duge i ¢ 95°C trong 45 phut
trong bé 6n nhiét. Sau khi 1am nguéi, thém 4,0
mL n-butanol vao dng nghiém, lic déu rdi ly
tam & 3000 vong/phut trong 10 phat. B6 hip
thu cua san pham phan tng trong n-butanol
duoc do tai budc song 535 nm va 520 nm
bang quang phd ké UV/VIS. Gia tri TBARS
dugce tinh dya trén hiéu sb gitra do hép thu tai
hai budc séng trén. Puong chuin duge xay
dung bang cach do cac ndng d6 khac nhau ciia
chat chuin 1,1,3,3 -tetracthoxypropane, voi
két qua dugc biéu thi dudi dang twong duong
malondialdehyde (MDA).

4.10. Phdn tich ham lwong metMb

Ham lugng metMb dugc phén tich theo
phuong phap cua Bito [10] voi mét sé diéu
chinh. Cach tién hanh nhu sau: Tron déu
3 g thit ca xay vdi 10 mL dung dich dém
phosphate lanh (0,04 M, pH = 6,8) va khudy
bang thanh tir phu Teflon trong 10 phut. Hon
hop dugc ly tam voi téec dd 5000 vong/phut

trong 10 phat ¢ 5°C. Dich ly tam thu dugc
loc qua giéy loc Whatman No. 1, sau d6 do
do hép thu tai budc séng 540 nm va 503 nm
bang may quang phd UV/VIS. Ham luong
metMb dugc tinh dua trén ty 1€ do hép thu tai
hai budc song nay theo cong thiic cua Bito
[10] danh cho myoglobin ca ngtr.

5. Xir Iy s6 liéu

Tinh gia tri trung binh, d6 1éch chuin va vé
db thi bang phin mém Microsoft Excel 2013.
Phan tich phuong sai va phan tich twong quan
duoc thuc hién bﬁng phén mém R phién ban
4.2.2 (http://cran.R-project.org). Sy khac biét
¢ y nghia théng ké (p < 0,05) dugc xac dinh
bang phan tich phuong sai mot chiéu két hop
v6i phép thir Tukey dé so sanh céc cap gid tri
trung binh.

III. KET QUA NGHIEN CUU VA THAO
LUAN
1. Mot s6 dic diém co bin cia ECNP
Mot s6 dic diém co ban bao gf”)m kich
thuéc hat, hiéu suat tai EGT va hoat tinh
chdéng oxy hoa cia ECNP dugc trinh bay &
Béang 1.

Bang 1. Mot s6 dic diém ciia ECNP

STT Pic diém Gia tri
1 Kich thudc hat (nm) 118,5+52
2 Hiéu suat tai EGT (%) 793 +1,2
3 Hoat tinh khir géc tr do DPPH (mM/mg) 327,3 + 24,1
4 Téng ning lyc khtr (twong dwong mg BHT/mg) 27,8+2,5
5 Hoat tinh rc ché oxy hoa lipid (%) 475+1,7

Két qua & Bang 1 cho thdy ECNP c6 kich
thudc trung binh nhé (118,5 £ 5,2 nm), hi¢u
suat tai EGT cao (79,3 £ 1,2%), va kha ning
chéng oxy hoa manh, thé hién qua hoat tinh
khir gbc tu do DPPH (327,3 + 24,1 mM/mg),
tong nang luc khir (twong dwong 27,8 + 2,5
mg BHT/mg) va kha ning e ché oxy hoa
lipid (47,5 + 1,7%). Hoat tinh chdng oxy hoa
ctia ECNP ¢6 thé 1a do cd CNP va EGT déu co
hoat tinh chéng oxy hoéa. Binh va cong su [9]
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béo c4o rang nano chitosan cé hoat tinh chdng
oxy héa cao hon dang ké so véi chitosan tu
nhién c6 cung do deacetyl va khéi luong phan
tu. Vi vay, ECNP duoc ky vong c6 hoat tinh
chdng oxy hoa cao hon so véi EGT tu do hoic
chitosan tg nhién & cung lidu lugng. Cac dac
diém vé kich thuéc hat, hiéu suat tdi EGT
va hoat tinh chdng oxy hoa ciia ECNP trong
nghién ctru nay phu hop véi két qua duoc bao
c4o boi Nguyén Thi Thinh [2].
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2. Anh hwéng ciia lidu lwong ECNP dén
st bién mau va ham lwgng metMb trong co
thit ca ngir vay vang bao quan dong

Trong qua trinh bao quan ¢ nhiét do thap,
mau sic ctia co thit ca nglr dan chuyén tir 46 sang
nau sam do qua trinh oxy hoa deoxymyoglobin
va oxymyoglobin tao thanh metMb [10]. Theo
phén loai cia Nurilmala va cong sy [18], ham
luong metMb trong co thit ca ngur vay vang

duogc chia thanh bén mirc: loai A (xuit sic) <
26%, loai B (tdt) < 46%, loai C (chap nhan) <
52% va loai D (khong chap nhan) > 52%.

Trong nghién ctru nay, anh huéng cia liéu
luong ECNP dén su bién ddi ham lugng metMb
trong co thit ca nglr vy vang sau 6 thang bao
quan dong ¢ -20 + 2°C dugc trinh bay trong
Hinh 1.

80 - ® Truéce khi bao quan O Sau 6 thang bao quan dong
b

ol

60 A
;\? 50 A
= ES
= 40 A
]
E 30 - 2 a

a a a a
20 A
10 A
0
Déi chimg 100 mg/kg 200 mg/kg 400 mg/kg

Miu ca ngir dai dwong

Hinh 1. Ham lwong metmyoglobin (metMb) ciia co thit ca ngir viy vang dwge xir Iy voi ECNP & liéu
lwong 100 mg/kg, 200 mg/kg, 400 mg/kg va doi chirng (khong xir Iy) trwde khi bio quan va sau 6 thang
bio quan déng & -20 + 2°C. S6 liéu trinh bay trén d6 thi la gia tri trung binh va d léch chuin (n = 3).
Cic ky t khac nhau biéu thi sy khac biét ¢é ¥ nghia théng ké (p < 0,05).

Két qua & Hinh 1 cho thiy trudc khi bao
quan, ham luong metMb cua tit ca cac miu co
thit c4 ngir (bao gdbm mau dbi chimg va cic mau
xtr Iy ECNP) khong c6 su khac biét dang ké
(» > 0,05) va duy tri & mirc dudi 26%, tuong
ung voi co thit ca ngtr vay vang loai A.

Sau 6 thang bao quan dong ¢ -20 & 2°C, ham
luong metMb clia mau ddi chimg va mau xu ly
ECNP véi liéu luong 100 mg/kg ting 1én dang
ké (p < 0,05) so véi trude khi bao quan. Nguoc
lai, & cdc mau xir Iy ECNP véi lidu lwong 200
mg/kg va 400 mg/kg, ham lugng metMb khong
thay d6i dang ké (p > 0,05) so voi ban dau.
Diéu nay chimg to ECNP c6 kha nang e ché sy
hinh thanh metMb trong co thit ca ngtr véi hiéu
qué phu thudc dang ké vao lidu lugng sir dung.

Péng chi y, ham lugng metMb ctia mau xir ly
ECNP véi liéu luong 100 mg/kg thap hon déng
ké (p < 0,05) so v6i mau ddi chimg sau 6 thang
bao quan dong. Két qua nay phu hop voi nghién
ctru ciia Bao va cong sy [5] rang EGT c6 tac
dung urc ché su hinh thanh metMb trong co thit
ca ngur va thit bo. Ngoai ra, Bao va cong su [6]
ciing chi ra rang hiéu qué wc ché sy hinh thanh
metMb trong co thit ca ngtr phu thudc vao lidu
luong EGT sur dung. Tac dung ciia ECNP c6
thé dugc 1y giai 1a nho su két hop giita EGT,
mot chit chdng oxy hoa manh c6 kha ning trc
ché sy hinh thanh metMb trong co thit c4 ngir
[5], va CNP, mot hé van chuyén s¢ hitu hoat
tinh chdng oxy hoa tu nhién va kha ning kiém
soat giai phong hoat chét sinh hoc [9]. Nhu vay,
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ECNP ¢ liéu luong 200 mg/kg c6 kha ning trc
ché gan nhu hoan toan sy hinh thanh metMb
trong co thit ca ngr vy vang sau 6 thang bao
quan dong ¢ -20 + 2°C.

Nurilmala va cong sy [18] cling phat hién
mdi trong quan nghich giita ham luong metMb
va chi s6 mau do (a*/b*) clia co thit ca nglr vy
vang. Chi s6 mau do cua ca ngir vay vang duoc

5 -

i 50 mau dé (a*/b*)

>
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4 a
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be ¢ ¢
1_
b
. ]

phéan loai nhu sau: loai A (xudt sic) > 1,0, loai
B (t6t) > 0,8, loai C (chap nhan) > 0,6 va loai D
(khéng chip nhén) < 0,6.

Anh huéng cua xtr Iy ECNP dén su thay doi
chi s6 mau do cua co thit ca ngir vy vang sau
6 thang bao quan dong ¢ -20 + 2°C dugc trinh
bay ¢ Hinh 2.

OSau 6 thang bao quan dong

Dbi chimg

100 mg/kg

200 mg/kg 400 mg/kg

MAu ca ngir dai dwong

Hinh 2. Chi s6 mau dé (a*/b*) ciia co thit c4 ngir vy vang dwoc xir Iy véi ECNP & lidu lrong 100 mg/
kg, 200 mg/kg, 400 mg/kg va déi chirng (khdng xir 1Y) trwde khi bio quén va sau 6 thang bao quan dong
6 -20 £ 2°C. S6 liéu trinh bay trén db thi 1a gia tri trung binh va d¢ 1éch chuin (n = 3). Cac ky tw khac
nhau biéu thi sy khac biét c6 y nghia théng ké (p < 0,05).

Két qua & Hinh 3 cho thdy trudc khi bao
quén, chi sé mau do cua tit ca cac mau co thit
c4 ngir vay vang (bao gdm mau ddi chimg va
cac mau xt Iy ECNP) déu 16n hon 1, trong tng
v6i loai A (xut sic).

Sau 6 thang bao quan dong ¢ -20 + 2°C, chi
s6 mau d6 cua tit ca cc mau déu giam dang ké
(p < 0,05) so v6i true khi bao quan. Dbi véi
méu dbi chimg, chi s6 mau d6 giam xudng con
0,37 + 0,13, twong mg vai loai D (khong chip
nhan). Trong khi d6, chi s6 mau do ciia mau xir
1y ECNP vé6i liéu lugng 100 mg/kg 1a 0,98 +
0,31, ndm & ranh gidi gitra loai A (xuét sic) va
loai B (t6t). Piac biét, cac mau xir Iy ECNP véi
lidu lwong 200 mg/kg va 400 mg/kg c6 chi sd
mau d6 lan luot 1a 1,14 £ 0,23 va 1,17 + 0,27,
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duy tri trong muc loai A. Két qua nay ching to
ECNP c¢6 tac dung chdng bién mau co thit ca
ngir vay vang va xir Iy ECNP & lidu lugng 200
mg/kg c6 thé duy tri mau sic co thit ca ngir vy
vang dat loai A sau 6 thang bdo quan dong o
-20 £ 2°C.

3. Anh huéng ciia lidu lwong ECNP dén
su oxy héa lipid trong co thit cd ngir vay
vang bao quén dong

HPO va TBARS la hai chi tiéu thuong duoc
sir dung dé danh gia mic d6 oxy hoa lipid trong
thyc pham noi chung va thiy san néi riéng. Anh
huéng cua lidu lwong ECNP xir 1y dén su bién
d6i ham lwong HPO ciia co thit ca ngir vy vang
sau 6 thang bao quan dong ¢ -20 + 2°C duoc
trinh bay ¢ Hinh 3.
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Hinh 3. Ham lwgng lipid hydroperroxide (HPO) ciia co thit ca ngir vay vang dwoc xir Iy véi ECNP &
liéu lwong 100 mg/kg, 200 mg/kg, 400 mg/kg va ddi chirng (khong xir 1y) trwée khi bio quan va sau
6 thang bao quan ddng & -20 + 2°C. S6 li¢u trinh bay trén do thi la gia tri trung binh va dd 1éch chuin
(n = 3). Cac Ky tw khac nhau biéu thi sw khac biét c6 y nghia théng ké (p < 0,05).

Su bién d6i ham luong HPO trong co thit ca
& giai doan dau ciia qué trinh bao quan phan anh
murc d§ oxy hoéa lipid [24]. Theo nghién ctru ctia
Bao va Ohshima [7], ham lugng HPO trong co
thit c4 tuoi bao quan lanh ¢ nhiét do thip hon
4°C ngay sau khi danh bit khong qua 1 ngay
thuong nho hon 50 nmol/g. Két qua phén tich
trong nghién ctru nay ghi nhan ham lwong HPO
trong co thit ca nglr vay vang trudc khi bao quan
lan Iuot 1a 196,23 + 18,16 nmol/g (mau dbi
chung), 190,97 + 22,88 nmol/g (mau 100 mg/
kg), 190,44 + 25,49 nmol/g (miu 200 mg/kg),
187,27 + 20,82 nmol/g (mau 400 mg/kg). Cac
gia tri nay phan anh su oxy hda lipid trong co
thit ca trudc khi bao quan da dién ra dang ké.
Ham lugng HPO cuia cac mau co thit c4 ngir vy
vang trude khi bdo quan khong cé su khac biét
dang ké (p > 0,05). Sau 6 thang bao quan dong
¢ -20 + 2°C, ham luong HPO clia tit ca cac mau
co thit ca ngir déu ting dang ké (p < 0,05) so Vi
trude khi bao quan, lan lugt 12 916.67 + 64.29
nmol/g (miu ddi chig), 598.80 + 23.75 nmol/g
(mau 100 mg/kg), 442.62 + 55.14 nmol/g (miu
200 mg/kg), 380.05 £ 55.00 nmol/g (mau 400
mg/kg). Ham lugng HPO ctia cic mau co xir ly

ECNP déu thap hon déng ké (p < 0,05) so véi
mau ddi ching, khing dinh ECNP ¢6 tac dung
{rc ché sy hinh thanh HPO trong co thit ca ngir
va hiéu qua trc ché phu thudc dang ké vao liéu
lugng.

Két qua & Hinh 3 cho thay ham lugng HPO
clia cac mau co thit cic nglr viy vang xtr ly
v6i ECNP ¢ licu luong 200 mg/kg va 400 mg/
kg khong c6 sy khac biét dang ké (p > 0,05).
Diéu nay chimg t6 lidu luong 200 mg/kg da
du dé dat hiéu qua tdi da trong viéc ngan chin
su hinh thanh HPO trong co thit c4 ngr vay
vang bao quan dong trong diéu kién nghién
curu nay.

Céc chat phan tng voi acid thiobarbituric
(TBARS) 1a san pham thu cip cta qua trinh
oxy hoa lipid nén sy bién d6i ham lugng
TBARS cua co thit cd trong qué trinh bao
quan thé hién mic do oxy hoa lipid trong
co thit ca [7,26]. Trong nghién ctru nay, anh
huong cia lidu lugng ECNP xir Iy dén su bién
d6i ham luong TBARS cua co thit ca ngilr vy
vang sau 6 thang bao quan dong & -20 + 2°C
duogc trinh bay ¢ Hinh 4.
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Hinh 4. Ham lweng cac chét phan &ng véi acid thiobarbituric (TBARS) ciia co thit c4 ngir viy vang
dwoe xir 1y véi ECNP 6 liéu hrgng 100 mg/kg, 200 mg/kg, 400 mg/kg va dbi chirng (khdng xir 1y)
truéc khi bao quan va sau 6 thang bao quin dong & -20 + 2°C. S6 li¢u trinh bay trén do thi la gia tri
trung binh va d9 1¢ch chuin (n = 3). Cac ky tw khac nhau biéu thi sy khac biét c6 y nghia thong ké
(p <0,05).

Tir két qua ¢ Hinh 4 nhan thiy ham luong
TBARS ctia cac mau co thit ca ngir dbi ching
(50.88 + 11.23 nmol MDA/g) va cac mau co
thit ca ngr xtr Iy ECNP v&i lidu lugng 100
mg/kg (58.31 £9.65 nmol MDA/g), 200 mg/
kg (54.14 £ 7.18 nmol MDA/g) va 400 mg/
kg (52.99 £ 6.06 nmol MDA/g) trudc khi
bao quan khong co su khac biét dang ké (p
> 0,05). Sau 6 thang bao quan dong ¢ -20 £
2°C, ham lugng TBARS cua tAt ca cdc mau
co thit ca ngir déu ting dang ké (p < 0,05) so
v6i trude khi bao quan, 1an luot 1a 497.62 +
29.56 nmol MDA/g (miu dbi chting), 313.88
+ 36.81 nmol MDA/g (mau 100 mg/kg),
143.55 + 17.05 nmol MDA/g (mau 200 mg/
kg), 135.61 + 19.41 nmol MDA/g (mau 400
mg/kg). Ham lugng TBARS ctia cac mau co
xtr Iy ECNP déu thap hon dang ké (p < 0,05)
so voi mau ddi chimg, khiang dinh ECNP c6
tac dung trc ché su hinh thanh TBARS trong
co thit ca ngr. Nhitng nghién ciru trude day
béo cao rang ham lugng TBARS ciia thily san
ting dang ké trong qua trinh bao quan dong
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[3,25,27]. Theo nghién ctru cia Ke va cong su
[15], ca c6 mui 6i khi gia tri TBARS vugt qua
200 nmol MDA/g. Két qua nay ciing cho thiy
hiéu quéa @rc ché sy hinh thainh TBARS trong
co thit ca ngir cia ECNP phuy thudc dang ké
vao liéu luong sir dung. Tuy nhién, ham luong
TBARS cua cic mau co thit cic ngir vy vang
xtr Iy voi ECNP & liéu lugng 200 mg/kg va
400 mg/kg khong co6 su khac biét dang ké (p >
0,05) va thap hon ngudng 200 nmol MDA/g.
Két qua nay khiang dinh ECNP & liéu lugng
200 mg/kg da du dé dat dugc hiéu qua tdi da
trong ngan chdn oxy hoa lipid trong co thit
cd ngur vay vang bao quan dong & -20 £ 2°C
trong 6 thang.

Céac nghién ctru trude ddy di chi ra rang
su bién mau cua co thit ca ngir ¢6 lién quan
chit ch& dén qué trinh oxy hoéa lipid va Mb
[5,6]. Mdi twong quan gitra ham lugng HPO,
TBARS, metMb va chi s6 mau do cua co thit
cd ngu vay vang trong nghién ctru hién tai
duogc trinh bay ¢ Hinh 5.
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Hinh 5. Méi twong quan giira ham lwong lipid hydroperroxide (HPO), cic chit phan ng véi acid

thiobarbituric (TBARS), metmyoglobin (metMb) va chi s6 mau doé (RI) ciia tit ca cac miu co thit

¢4 ngir vay vang dwoc xir Iy véi ECNP ¢ liéu hrgng 100 mg/kg, 200 mg/kg, 400 mg/kg va dbi chimg
(khong xir ly) truée khi bdo quan va sau 6 thang bao quan dong ¢ -20 + 2°C.

Co thit ca nglr ¢6 chtra ham luong Mb cao
va lipid ctia n6 cd ty 1€ PUFA (acid béo khong
bdo hoa da) 16n nén rat d& bi oxy hoa [6]. Két
qua phan tich tvong quan ¢ Hinh 5 chi ra rang
ham luong HPO va TBARS cua tit ca cic mau
co thit ca ngir c6 mdi twong quan rat cao voi
ham luong metMb, voi hé sé twong quan lan
luot 12 0,96 va 0,98. Piéu nay ching to qua
trinh oxy hoéa lipid c6 lién quan chit ché dén sy
hinh thanh metMb. Ngoai ra, ham lugng HPO
va TBARS ciing c¢6 mdi twong quan am véi chi
56 mau do (RI), v6i hé so twong tmg 1a -0,89
va-0,82, goiy rang qua trinh oxy hoa lipid gop
phan gdy ra sy bién mau cua co thit ca ngir.
Tong hop cac két qua nay cho thiy oxy hoa
lipid va oxy hoa Mb la hai nguyén nhan chinh
dan dén sy bién mau cia co thit ca ngir trong
qua trinh bao quan. Pong thoi, dir lidu ciing

TAI LIEU THAM KHAO

khang dinh vai tro cia ECNP trong viéc 1am
chdm qua trinh bién mau va wc ché oxy héa
lipid trong co thit cd ngtr dong lanh, véi hi¢u
qua phu thudc vao lidu luong st dung.

IV. KET LUAN

Xt Iy co thit c4 ngir vy vang bang ECNP
gitip giam dang ké sy bién mau va oxy hoéa lipid
trong quaé trinh bao quén déng. Hiéu qua chéng
bién mau va e ché oxy héa 11p1d cua ECNP
phu thudc vao lidu lwong xur Iy. O liéu luong
200 mg/kg, ECNP c6 kha ndng lam cham qua
trinh oxy hoa lipid va duy tri mau sic cua co
thit ca nglr vy vang ¢ muc loai A sau 6 thang
bao quan dong ¢ -20 £+ 2°C.
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