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Toém tit. Nghién ctu duoc thuc hién nhdm khao sat sy oxy hoa lipid & ca trich (Sardinella
gibbosa) duoc xir ly bang natri axetat (2,5 % wi/v) va bao quan & 4 °C. Sau 3, 6, 9 va 12
ngay bao quan, _qua trinh oxy hoa lipid duoc danh gia bang cach xac dinh cac dac tinh
hoa Iy cua ca gdm: chi s6 pH, chi sé peroxit (PV) va chi s6 Thiobarbituric acid-reactive
substances (TBARS). Ket’qua nghién ctu cho thay, gié tri pH trong 12 ngay bao quan
dao dong tur 6,330,005 dén 7,407+0,005 va khong cd su khac bi¢t dang ke giira 16 doi
ching va 16 thi nghiém (p > 0,05). Tuy nhién, PV ¢ 16 doi ching tang cao hon so voi 16
co xu ly natri axetat, dao dong tir 1,73+0,31 den 7,13+0,5 mEq/kg. Gia tri TBARS ¢ 16
doi ching ciing tang cao hon so véi mau co xu ly natri axetat (P < 0,05), dao dong tur
53,3+0,28 den 207,4+0,47 pmol MDA/kg. Ca hai gia tri nay déu c6 sy khac biét dang
ké gitra 16 doi ching va 16 thi nghiém. Nhu vay, natri axetat c6 thé duoc coi la mot
cbng cu hiru hiéu trong viéc ngan chan qua trinh oxy hoa lipid ¢ cé trich, gitp kéo dai
thoi gian bao quan cua ca.

Tur khoa: Ca trich, Sardinella gibbosa, natri axetat, oxy hoa lipit.

1. Gioi thiéu

C4 la ngudn cung cap protein va cac chat dinh dudng can thiét cho con ngudi. Ngoai ra,

thit c& con chtra cac vitamin, khoang chat, axit béo khong bdo hoa da nbi d6i (PUFA-

Polyunsaturated fatty acids), dac biét nhom n-3 (Nettleton, 1995). Tuy nhién, qué trinh luu

trit va bao quan ca anh huodng rat 16n dén chit luong va ham lugng cac chat trong thit ca.

Diéu kién bao quan khong phu hop 13 nguyén nhan chinh gay ra cac bién d6i hoa ly dan

dén suy giam chat luong nguyén liéu, thic day nhanh su uon hong va sinh doc chat ¢ ca

sau khi chét dudi tac dong cua enzyme va vi sinh vat phan giai (Sullivan va Budge, 2012;

Eyo, 2001). Ngoai ra, thit ca con chira mot lwong I6n cac lipit va axit béo khdng béo hoa

dé bi oxy héa va hu hong (Ucak va cs., 2011). Qua trinh oxy hda c6 thé dién ra theo céc

phan ung: thuy phén lipit hinh thanh axit béo, oxy hda axit béo hinh thanh peroxyde, cac
aldehyde, céc axit hiru co,... Lugng axit béo khdng bdo hoa trong cé sé phan tng vai oxy
trong khong khi tao thanh cac san pham nhu aldehyde va ceton, din dén ca bi 6i manh

(Huss, 1994).

Ca trich 1a nguyén li¢u giau dinh dudng, ham luong axit béo trong cé cao, dac biét la cac
axit béo khong no mot ndi déi va nhiéu néi doi (Undeland, 1998). O Viét Nam, tri luong
ca trich khoang 451,8 tan chiém 16,46 % tong trir luong c& ndi nho (Nguyén Viét Nghia,
2005). Tuy nhién, loai ca nay sau khi danh bét & nhitng viing xa bo phai trai qua thoi gian
dai bao quan trén tau. Bén canh do6, & cac nha may ché bién thay san, khi nguyén liéu nhap
vé thuong trai qua thoi gian luu trit, bao quan trong kho lanh, diéu ndy dan dén qua trinh
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bién ddi chat lugng ¢ c4, dic biét 1 qua trinh oxy hoa lipit am mét chat dinh dudng va tao
mui kho chiu, anh hudng den chat lugng san pham va suc khoe nguoi tiéu dung.

Natri axetat 1a mudi natri cta axit hitu co ¢ phan tir lugng thap, duoc phép sir dung trong
bao quan thuc pham (Quyét dinh sb 3742/2001/QP-BYT). Muéi nay duoc dung dé kim
ham su phat trién caa vi sinh vat, cai thién cac thudc tinh cam quan va kéo dai thoi gian su
dung d4i vai cac loai thuc pham khac nhau bao gom thit do (Maca va cs., 1997); gia cam
(Williams va Phillips, 1998), ca (Boskou va Debevere, 2000; Zhuang va cs., 1996). Ngoai
ra, mudi nay kha phd bién, gia thanh ré va duoc céng nhan 1a an toan trong bao quan thuc
pham (McWilliam va cs., 2002). Pi c6 nhiéu nghién ctu st dung mudi natri trong bao
quan, ngin nglra Su oxy hoa lipit nhuw & c& hdi Onchorhynchus nerka (Sallam va cs.,
2007); c& hdi van Onchorhynchus mykiss (Haghparast va cs., 2010); C4 tim ba tu
(Acipenser persicus) va ca hdi van hun khoi (Ceren va cs., 2017). Trong do, natri axetat co
kha ning khang oxy hoa lipit cao nhit (Kashiri va cs., 2011). Hién nay, & Viét Nam chua
¢6 nghién ciru ndo str dung mudi natri dé bao quan cé trich tuoi & nhiét d lanh. Do do,
trong nghién ctru nay ching toi st dung natri axetat trong bao quan cé trich nham cung
cap dan liéu khoa hoc vé kha nang chéng oxy hoa lipit trong qué trinh bao quan.

2. Vat liéu va phuong phap nghién ciu
2.1. Mdu vdt nghién citu

Khoang 4 kg cé trich xuong Sardinella gibbosa véi trong lugng trung binh méi con tir 55-
60 g, duoc thu mua tai cang Ctira Bé - Nha Trang - Khanh Hoa vao thang 6/2021. Sau d6
c4 duoc cho vao thung xbp va udp véi da xay voi ty 1& ca/da 1a 1/2 (w/w) va ngay sau do
van chuyén vé Phong thi nghiém Hoa sinh bién, Vién Hai duong hoc.

Hinh 1. Ca trich xwong Sardinella gibbosa dung trong nghién cuu

2.2. Phwong phdp nghién ciru
2.2.1. Xur ly

C4 trich sau khi dua vé phong thi nghiém, tién hanh loai bo dau, rudt va mang, ria lai cho
sach mau va lam rao nudc. Sau d6 xac dinh cac chi tiéu héa 1y nhu pH, ham lugng nudc,
lipit, peroxit, va TBARS (Thiobarbituric acid-reactive substances) cua ca.
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2.2.2. Bé tri thi nghiém

- Lo thi nghiém: Ca dugc ngam trong dung dich natri axetat 2,5 %, ty I¢ ngam ca: dung
dich la 1:2 (g/mL), sau thoi gian ngdm 10 phat mau sé duogc bao goi kin PE va bao quan &
4°C.

- Lo dbi chung: Mau ca duoc gitr nguyén, khdng ngam trong dung dich natri axetat, dem
bao goi kin PE va bao quan lanh & 4 °C.

Lan luot sau thoi gian 3, 6, 9 va 12 ngay bdo quan, cac MAuU C4 dugc dem di x4c dinh cac chi
tiéu hoa 1y nhu pH, peroxit va TBARS. Tat ca cac mau thi nghiém déu duoc lap lai 3 lan.

2.2.3. Phwong phap phdn tich

- Xac dinh gia tri pH trong thit ca theo phuong phap dugc md ta bsi Hultmann va cs.
(2012). Mau ca xay nhuyén (20 g) duoc tron déu vai 20 mL KCI 0,15 M. Hon hgp duoc
do bang may do pH (hang HI 2211-02).

- Ham luong nude duge xac dinh theo phuong phap chuan cia AOAC (2016).

- X4c dinh ham lwong lipit: Lipit dwoc tach chiét theo phuwong phép cua Bligh va Dyer
(1959) véi mét vai hiéu chinh nhé. Dung 1-3 g mau cé sau khi lam nhuyén duoc ngam
trong hon hop dung méi chloroform, methanol, H,O tuong ung theo ty Ié 1:2:0,4 trong 24
gio. Mau duoc chiét lai vai hdn hop dung méi trén tir 2-3 1an. Dich chiét sau khi thu dugc
lic voi chloroform va nude dé co ty 1& chloroform: methanol: H,O cubi cing 1:1:0,5 dé
phan 16p va thu 16p chloroform. C6 mau trén may c6 quay chan khong (Buchi Interface I-
300) & nhiét do 40-45 °C.

- Xac dinh chi s Peroxide (PV):

Chi sb peroxide dugc xac dinh theo phuong phép chuan db theo tiéu chuan AOAC (2016).
Can 5 g mau ca da duoc xay nhuyén cho vao ong Fancol 50 mL, cho thém 20 mL dung
dich chlorofom va methanol (véi ty 1& 2:1) va lic mau trong 1gio bang may lac. Sau d6 ly
tam mau vai toe d6 700 g ¢ 25 °C trong 5 pht; sau d6 hat lay phan dung dich phia duéi
dng ly tam chuyén sang 6ng Fancol (15 mL) dé chuan bi cho céc phan tich sau. Tiép theo
cho 10 mL dich chiét va 25 mL dung dich bao gom acetic acid va chloroform (ty 1¢ 3:2)
vao binh tam giac 250 mL, thém 1 mL dung dich potassium iodide (K1) lic déu trong 1
phut va dem u trong téi khoang 5 phat dé phan ng xay ra hoan toan. Sau khi 1 xong,
thém 75 mL nudc cat, lic déu, nho 1 mL chét chi thi hd tinh bot 1 % (xuat hién mau xanh
tim den) va tién hanh chuan d6 bang dung dich Na,S,0; 0,01 N, chuin do dén khi dung
dich mat mau thi ding lai, ghi két qua thé tich dung dich Na;S,03 0,01 N, sau d6 tinh toan
két qua theo cong thirc:

V—-V0)xN
py = & )

x 1000

trong d6: V (mL) va Vo (ML) lan luot Ia thé tich dung dich NazS,03 ciia mau thir va mau
trang.

333



Poan Thi Thiét, Pham Xuan Ky, Phan Bao Vy, Nguyén Phuong Anh, L& Ho Khanh Hy

N: ndéng d6 cua Na,S,03 chuan do (0,01 N).
W: 12 khdi lwong caa mau ban dau (g).
- X4c dinh chi s6 TBARS:

Chi s TBARS duoc xéac dinh theo phuong phap ciia Lemon (1975) véi mét su hiéu chinh
nho. Khoang 5 g thit ca da dugc xay nhuyén tron véi 10 mL dung dich chiét
Trichloroacetic acid (TCA) 7,5 % va tién hanh chiét trong thoi gian 15 phut, sau d6 loc
qua gidy loc. Phan dich loc thu dugc tron véi dung dich thiobarbituric acid (TBA) 0,02 M
theo ti 1& thé tich bang nhau dé dat tong thé tich 12 10 mL. HAn hop duoc gia nhiét va giir
& 90 °C trong 40 phut. Sau d6 lam nguoi dudi voi nude chay dén nhiét o phong trudc khi
tién hanh xac dinh d6 hip thu quang & budc séng 532 nm bing may do phé UV-Vis
(Hitachi U-2900). Puong chuin duoc thiét lap tir 1.1.3.3-tetrathoxypropane (TEP). Két
qua dugc tinh bang pmol malondialdehyde trén 1 kg mau.

2.3. Phwong phdp xir 1y s6 li¢u

Céc s6 ligu cua thi nghiém dugc tinh trung binh va do léch chuan bang phan mém
Microsoft Excel 2010. Sy khac biét trung binh cta céc chi ti€u phan tich & cac nhdm mau
duogc phan tich bang t-Test, & mic y nghia p < 0,05.

3. Két qua va thao luan
3.1. Ham lwong nwoc va lipit ¢ ca trich

Két qua phan tich ham luong nudc ¢ ca trich Sardinella gibbosa trong thi nghiém la
77,1£0,56 % va lipit 1a 5,62+0,63 %. Theo Chrisolite va cs. (2016), ham lugng nudc va
lipit & ca trich nay thuong thay dbi theo mua, dao dong tir 70,79-78,16 % va tir 1,25-
6,77 % tuong ung. Ham lugng nudc va lipit cao ¢ ca la nguyén nhan lam cho qua trinh
oxy héa lipit ¢ ca dién ra nhanh hon.

3.2. Sw thay déi gia tri pH cia cé trich theo thei gian bdo qudn

Sy thay ddi gi4 tri pH & cé trich trong 12 ngay bao quan dwogc thé hién & Hinh 2. Trong
subt thoi gian bao quan, gia tri pH ting nhung khong co khac biét giira mau trong 16
déi chtng va thi nghiém (p > 0,05). Trong 3 ngay dau bao quan, pH cua co thit cao2
mau ting nhe, tir 6, 33 Ién 6,57. Sau 6 ngay bao quan thi pH ¢ mau ddi ching tang
nhanh hon so v6i mau thi nghiém dugc xir ly bang natri axetat, tir 6,57 1én 7,39. Két
qua nay ciing twong tu nhu nghién ctu cua Haghparast va cs. (2010), pH & ca hdi van
(Onchorhynchus mykiss) khi xir Iy véi natri axetat ciing thip hon dang ké so véi mau
ddi chimg trong d1éu kién bao quan lanh. Tuy nhién, trong nghién ctu cua Kashiri va
cs. (2011) ¢ ca tam (Acipenser persicus) phi Ié thi pH khdng c6 sy khac biét dang ké
khi str dung mudi natri trong qua trinh bao quan lanh. Diéu nay c6 thé do pH ¢ co thit
ca di bi anh huong boi mot sb yéu td nhu loai, thirc an va diéu kién bao quan
(Pacheco-Aguilar va cs., 2000).

334



HOI NGHI BIEN DONG 2022
Nha Trang, 13-14/9/2022

7.6 Déi chimg

7.4 . 7,422

792 —&— X1r ly natri acetat 7,392

7

6.8 6,572 6,68°
E 6.6 6,45 f
T 64 o 6,65P
= 6.2 46,33 6.33P 6,340
&) 6 ’

5.8 -

5.6 ‘ ‘ ‘ !

0 3 6 9 12
Thoi gian bao quan (ngay)

Hinh 2. Su thay ddi gié tri pH cua thit ca trich trong qua trinh bao quan lanh & 4 °C
(cac ki tu khac nhau thé hién su sai khac c¢6 y nghia thong ké ¢ p < 0,05)

3.3. Sw thay déi céc chi tidu hoa hec cia ca trich theo théi gian bdo qudn
3.3.1. S thay doi chi so peroxit

Qua trinh oxy hoa lipid la mét qua trinh phuc tap trong d6 céc axit béo khong bao hoa
phan ng vei oxy phan tur, thuong thong qua co ché gdc tu do, dé tao thanh hydroperoxit,
san pham oxy héa chinh (Simic & Taylor, 1987). Hinh 3 trinh bay két danh gia su thay doi
chi s peroxide cua thit ca trich khi bao quan lanh. Nhin chung trong thoi gian bao quan
gia tri PV ¢ su thay doi rd rét. Mau doi ching c6 chi sb PV tiang nhanh hon so véi cac
mau c6 xu ly natri axetat (p < 0,05). PV ¢ miu di chimg tang manh nhét vao ngay thir 6
dén ngay thir 9 (tir 5-7,13 mEg/kg), trong khi ¢ mau thi nghiém gia tri PV tang kha cham
(tir 3,94-4,4 mEq/kg). Chi sb PV ¢ tat ca cAc mau tir ngay thir 3 dén 9 c¢6 xu huéng ting,
tuy nhién & ngay thir 12 cia mau dbi chung gia tri PV lai bat dau giam. Két qua nay ciing
tuong dong vei nghién cuu cua Chaijan va cs. (2006) trén ca trich bao quan lanh, gia tri
PV tang dén ngay 9 sau d6 giam dan den ngay thtr 15. PV giam la do cac san pham so cip
bi oxy hoa thanh cac san pham tha cap (Boselli va cs., 2005). Theo Alghazeer va cs.
(2008), PV la san pham so cap cua qua trinh oxy héa lipid, ching khang bén nén dé bj oxy
hoa dé tao thanh céc san pham thir cdp nhu andehyde. Do do, chi s6 PV ting hay giam la
hoan toan phu thudc vao sy tuong quan giira téc do hinh ‘thanh hop chat peroxyde va téc
d6 phan huy hop chat peroxyde thanh céc san pham thir cdp. Trong nghién ciu nay, gia tri
PV cua mau ¢ xt ly natri axetat luén nho hon miu dbi ching, cho thay dung dich mudi
natri axetat c6 kha niang rc ché sy hinh thanh qua trinh oxy hoéa lipid so cip & ¢4 trich sau
thoi gian bao quan lanh.,
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Hinh 3. Su thay di gia tri PV cua thit ca trich trong qua trinh bao quan lanh ¢ 4 °C
(cac ki tu khac nhau thé hién su sai khac c¢6 y nghia thong ké ¢ p < 0,05)

3.3.2. Su thay doi chi sé TBARS

Dé danh gia mirc do oxy hda chit béo & muirc d6 sau hon, ngudi ta thuong sir dung chi s6
TBARS dé xac dinh ham lugng cac san pham cuaa qua trinh oxy hoa bac hai caa lipid.
Két qua nghién ciru thé hién trong Hinh 4. C6 thé thdy chi s6 TBARS c6 sy thay doi rd
rét trong thoi gian bao quan. Gia tri TBARS trong ca trich cao hon cac loai ca khac 1a do
ham lugng axit béo khong b&o hoa va chat chdng oxy héa trong thit. Mau ddi chung cé
chi s6 TBARS tiang nhanh hon so véi cdc mau c6 xu ly natri axetat (p < 0,05). Chi s6
TBARS & miu c6 xur ly natri axetat & 3 ngdy dau bao quan ting cham (tir 53,3-85,5
umolMDA/kg), sau d6 ting nhanh (tir 8,55-157,3 umolMDA/kg) tuy nhién van thap hon
so véi mau ddi chirng. Chi s6 TBARS ¢ mau ddi ching tir ngay tha 3 dén ngay thu 9 ¢6
xu hudng ting nhanh sau dé lai giam vao ngay 12. Két qua nay ciing twong ddng véi
nghién cttu caa Tran Minh Phd va cs. (2018) trén cé l6c (Channa striata) phi I& bao quan
lanh. TBARS giam la do cac san pham oxy héa thtr cap tiép tuc bi bién doi thanh céc san
pham khac dudi tac dong cua enzyme va vi sinh vat (Nirmal & Benjakul, 2009). Gia tri
TBARS cua mau thi nghiém ludn nho hon miu dbi chang, cho thdy dung dich mudi
natri axetat c6 kha ning tc ché sy hinh thanh qua trinh oxy héa lipid thi cap & cé trich
sau thoi gian bao quan lanh.
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Hinh 4. Sy thay d6i gia tri TBARS cua thit ca trich trong qua trinh bao quan lanh ¢ 4 °C
(c&c ki tu khé&c nhau thé hién su sai khac c6 y nghia thong ké ¢ p < 0,05)

Két luan

Nghién ciru cho thay viéc ngam cé trich trong dung dich nuéc mubi natri axetat (2,5 %) c6
kha ning han ché su oxy hda lipid va kéo dai thoi gian sir dung cta san pham trong qué
trinh bao quan lanh. Do d6 natri axetat cd thé dugc s dung nhu chét bao quan hitu co an
toan cho ca trong tu lanh.

L&i cam on: Cong trinh nay 1a két qua nghién ciru ctia nhiém vu khoa hoc cong nghé cp

co sO cho can bo tré nam 2021 cta Vién Han lam Khoa hoc va Cong nghé Viét Nam. Tac

gia xin cam on dén Tran Cong Thinh (Phong Pong vat c6 xuong séng bién, Vién Hai

duong hoc) da xac dinh tén khoa hoc loai ca.
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INVESTIGATION OF LIPID OXIDATION IN HERRING (Sardinella gibbosa)
DURING PRESERVATIVE TIME BY SODIUM ACETATE

Doan Thi Thiet’, Pham Xuan Ky, Phan Bao VVy,
Nguyen Phuong Anh, Le Ho Khanh Hy
Institute of Oceanography, VAST
“doanthithiet671990@gmail.com

Abstract. The study was carried out to investigate lipid oxidation in herring (Sardinella gibbosa)
which was treated with (2.5 % wi/v) sodium acetate and stored at 4 °C. After 3, 6, 9, and
12 days, lipid oxidation was evaluated using indexes, including pH, peroxide (PV), and
thiobarbituric acid-reactive substances (TBARS). The results showed that pH was from
6.33£0.005 to 7,47+0.005, withno significant difference between control and
treatments (p > 0.05). However, PV in the control group was higher than in the samples
treated with sodium acetate and ranged from 1.73+0.31 to 7.13+0.5 mEqg/kg. TBARS
value in the control group was higher than in the treatments, ranging from 53.3+0.28 to
207.4+0.47 pmolMDAJ/Kg, and these values significantly differed (p < 0.05). As a
consequence, sodium acetate is an effective solution in preventing lipid oxidation and
extension of a herring’s life.

Keywords: Herring, Sardinella gibbosa, sodium acetate, lipid oxidation.
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