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TOM TAT

Nghién ctru nham khdao sat su bién ddi chat luong lipid ctia ca ré phi véin trong qua trinh bdo quan lanh va
lanh dong, két qua nghién ctru cho thdy phi 1é c4 ré phi van c6 ham luong FFA ban dau 1a 4,87 g/100 g chat
béo, khi bdo quan & nhiét do -18 + 2°C luong FFA sau 3, 6, 9 va 12 thang lan luot 1a: 5,81; 3,55, 4,07 va 3,97
g/100 g chat béo, trong khi d6 chi s6 acid thiobarbituric (TBARs) ting tir 0,11 1én 0,8 mg MDA/kg sau 12
thang bao quan, chi s6 peroxide (PV) khong duoc phat hién sau 12 thang bao quan. Khi bdo quan phi lé ca
r6 phi van & nhiét @6 lanh 4 + 1°C, su hinh thanh cac FFA, chi s6 PV va chi s6 TBARs tiang cao hon khi bao
quén phi lé ca 1o phi vin & 1 + 1°C. Sau 10 ngay bao quan & 4 + 1°C phi 1é c4 r6 phi van c6 ham luong FFA 1a
6,3%, chi s6 PV 1a 1,82 meq/kg va chi s6 TBARs 1a 1,23 mg MDA/kg. Trong khi d6 sau 13 ngay bdo quan &
1 + 1°C phi lé c4 ré phi vin c6 ham luong FFA 1a 1,93%, chi s6 PV 1a 2 meq/kg va TBARs la 0,75 mg
MDA/kg. Cac acid béo nhu: acid myristic, acid palmitic, acid palmitoleic, acid stearic, acid oleic, acid
arachinodic va acid docosahexaenoic (DHA) duoc tim thdy trén phi lé ca ré phi van.

T khoa: Lanh, dong lanh, c4 ro phi, phi Ié, oxy ho4 chat béo, peroxide, TBARs.

1. AT VAN BE

Hién nay, ca ro6 phi vin (Oreochromis niloticus)
duoc biét dén 1a nguon nguyen lieu thuy san phé
bién ctia viing dong bang song Ciru Long, mot trong
nhitng loai nguyén liéu c6 kha niang dap ing nhu cau
xuit khdu manh mé cho Viet Nam. Theo VASEP
(2018) san luong céa ro phi cua Viet Nam déu ting
qua cac nim, diéu d6 giup Viet Nam vuon lén dimg
thir 6 trong cac quoc gia san xudt ca ro phi nhiéu
nhat trén thé giéi[5]. Ca ro phi van déng vai tro la
ngudn cung cip dinh duong quan trong cho con
nguoi, trong tuong lai sé tré thanh san ph4dm thay thé
cho mot s6 loai c4 thit trang hién nay [2].

Tt 1au, thuy san dac biét 1a ca duoc biét dén 1a
ngudn nguyeén liéu cung cidp thanh phan lipid chat
luong, do c6 chita nhiéu acid béo khong no [11]. Tuy
nhién, lipid trong c4 thuong bi bién ddi boi qua trinh
thuy phén va oxy hoa [10]. Trong d6, su oxy hoa lipid
gay suy giam chat dinh dudong va tao mui khé chiu
cho thuy san [7] anh huong dén gia tri cdm quan va
giam thoi han bao quan cta thuy san [6, 27].
Peroxide (PV) va acid thiobarbituric (TBARs) la

' Khoa Céng nghé - Thay san, Trudng Cao ding Kinh té -
K§ thudt Can Tho

?Khoa Cong nghé Thyc phdm, Truong Pai hoc Nha Trang
? Khoa Nong nghiép, Truong Dai hoc Can Tho

nhitng chi tieu thuong duoc st dung dé danh gia
chat luong thuy san trong qua trinh ché bién va bao
quan, cac hop chat nay duoc sinh ra tir qua trinh oxy
hoa lipid, nhitng loai c4 chira nhiéu acid béo khong
bao hoa dé xay ra su oxy hoa hon nhimg loai khac
[24]. Qua trinh oxy hoa cac acid béo khong bao hoa
chiu tac dong boi nhiét d9, anh sang va enzyme hinh
thanh cac hop chat: peroxide, aldehyde, cetone va
cac goc tu do... [12, 15]. Theo Yin va cong su (2014)
mau sic va mui, vi cia phi lé ca trdm cé gidm khi
bao quan lanh dong 13 do su oxy hoa lipid cia ca
[27]. Ham luong acid béo tu do, chi s6 PV va TBARs
tang dang ké theo thoi gian bdo quan phi lé cé4 thu
Tay Ban Nha (Scomberomorus commersoni va ca
map ma trang (Carcharhinus dussumier) & -18°C
[17]. Vi thé, nghién ctru su bién ddi chat luong lipid
cta phi lé ca ro phi vin trong qua trinh bdo quan
lanh va lanh déng duoc xem 13 can thiét, gép phan
quan ly chat luong ctia phi 1é ¢4 r6 phi van cudi chudi
cung ung lanh.
2. 01 TUDNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Ca ro phi van (Oreochromis niloticus) duoc phi
lé va dong roi IQF (Individual Quickly Freezer) &
nhiét do -40°C trong 25 phut tai nha may ché bién
thuy san Nam Viét, An Giang, co 120-170 g/phi le.
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Phi lé ca duoc chira trong thuing cach nhiét co xép
xen ke trong cac 16p d4 gel va van chuyén vé Phong
thi nghiém, Truong Cao ding Kinh té - Ky thuat Can
Tho trong vong 1 gio.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap phén tich hod hoc

- Xac dinh chi s6 TBARs theo phuong phap cta
Raharjo va Schmidt (1992) [22];

- Xac dinh chi s6 peroxide (PV) theo TVCN
6121:2018;

- Xac dinh ham luong acid béo tu do (FFA) theo
TCVN 6127:2010;

- Xac dinh ham luwong lipid theo TCVN
3730:2009;

- Xac dinh thanh phan acid béo tur do theo GC-
ISO/CD 5509:94.

2.2.2. Bo tri thi nghiém

Nghién citu sur bién doi chat Irong lipid cua phi
1é ¢4 16 phi vin trong qua trinh bdo quin dong

Phi 1é ca ré phi van duoc boc trong cac tui PA
riéng biét, han kin miéng, duoc bao quan dong & -18
+ 2°C trong vong 12 thang. Dinh ky 3 thang sé lay
mau va tién hanh ra dong phi 1é ca ro phi bang
khong khi lanh 7 = 1°C (khoang 8 gio) [16]. Sau khi
phi 1é ca ro phi dugc ra déng hoan toan (khong con
tinh thé da trén miéng phi 1é), tién hanh kiém tra
mot so chi tiéu: ham luong lipid, ham luong acid béo
tu do (FFA), chi s6 PV, TBARs va thanh phan acid
béo tu do.

Nghién ciru sir bién doi chat hrong lipid cia phi
1é c4 ro phi vin trong qud trinh bdo quan & nhiét do
lanh on dinh

Phi 1é ca ro phi van trong tui PA duoc ra dong
hoan toan bang khong khi lanh & 7 + 1°C (khoang 8
gio) [16], ca dugc xép vao khay x6p (1 miéng phi
1é/khay) va boc kin bing mang PE méng. Cac khay
ca duoc bao quan & 2 ché do nhiét do 6n dinh 1a: 1+
1°C va 4 + 1°C bang tt lanh dan dung c6 lap thiét bi
diéu khién (Dixell, Emerson Electric Co.) dé 6n dinh
nhiét do trong qua trinh bao quan. Mau duoc lay tai
cac thoi diém 0 gio, 72 gio, 240 gio va 312 gio doi voi
1 + 1°C; 0 gio, 96 gio, 120 gio va 240 gio doi voi 4 +
1°C, sau d6 tién hanh kiém tra cac chi tiéu: ham
luong lipid, FFA, chi s6 PV va TBARs. Riéng thanh
phan acid béo tu do duoc kiém tra tai thoi gian cudi
cua qua trinh bao quan.

2.3. Phuong phap thu nhan va xt Iy sé liéu

Thi nghiém dwoc tién hanh 14p lai 3 1an doc lap
voi 3 16 phi 1é ca ro phi van. S6 liéu duoc tinh trung
binh, @6 léch chuin trén 3 lan thi nghiém bang phan
mém Excel (Office 2007, Microsoft, USA). So liéu
duoc xtt Iy thong ké trén phan mém SPSS 17.0 (SPSS
Inc., Chicago, IL). Cac théng s6 duoc phan tich
phuong sai ANOVA (analysis of variance) v6i phép
kiém dinh Tukey dé kiém tra su khac biet gitta cac
gia tri trung binh véi mic y nghia o = 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién ctru su bién d6i thanh phén lipid ciia
phi 1& c4 r6 phi vin trong qua trinh bao quén doéng

Dé danh gia su suy giam chat luong phi 1é c4 ro
phi van trong chudi cung tng thong qua su bién ddi
mot s6 thanh phan trén phi 1é c4, trong do co thanh
phan lipid. Trong qua trinh bao quan, bé mat cta phi
lé c4 tiép xuc truc tiép voi oxy khong khi va khuéch
tan vao bén trong co thit, sau d6 phan tmg truc ti€p
voi cac goc tr do cta acid béo 1am cho qua trinh oxy
hoa xay ra. Mit khac, thoi gian bao quan cang dai thi
quéa trinh oxy hoa lipid dién ra cang manh mé, oxy
hoéa cac ciu tric bac cao ctia phan tit lipid nén chi s6
TBARs duoc st dung dé danh gia su oxy hoa cau
truc bac 2 cta lipid.

Bang 1. Bién d@6i thanh phén lipid ctia phi & ¢4 ré phi

viin trong qua trinh bao quan déng
Thcn FFA (IEZq/ TBARs
( tﬁ;ar?g) Lipid (/100 g kg (mg

*%) béo) béo) | MDA/kg)
0 0,68°+0,04 | 4,87°+0,11 - 0,11°+ 0,01
3 225°+0,07 | 5.81°+0,09 - 10,63°+0,05
6 3,184+0,10 | 3,55°+0,09 - 10,69*+0,02
9 2,06°+0,15 | 4,07°£0,.21 0,76 + 0,03
12 1,75°+£ 0,08 | 3,97°+£0,13 - 10,80°+0,11

Ghi chu: Trén cung mot cot, cac chir cdi khac
nhau thé hién su khac biét co ¥ nghia (p < 0,05) vé
cdc gid tri trung binh cua cdc chi tiéu (lipid, FFA,
TBARs) giita cédc thang bdo quan.

Két qua phan tich ANOVA & bang 1 cho thdy, c6
sir khac biét y nghia (p < 0,05) vé gia tri trung binh
cua luong lipid, FFA va TBARs gitta cac thang bao
quan dong. Phi 1é c4 ro phi van sau 12 thang bao
quan dong c6 ham luong lipid 1a 1,75%, ham luong
acid béo tu do dat 3,97 g/100 g chat béo. Chi s6
TBARs ban dau trén phi 1é ca ré phi van 1a 0,11 mg
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MDA/kg tang lén 0,8 mg MDA/kg sau 12 thang bao
quan, diéu nay cho thdy cé su oxy hoa lipid x4y ra
trong qua trinh bao quan, lwong TBARs tiang khi thoi
gian bdo quan tang. Két qua nay twong dong véi két
qua nghién cttu ctia Karami va cong sy (2013) nhom
tac gid da ghi nhan chi s6 TBARs tang tir 0,03 lén
1,26 mg MAD/kg khi bao quan phi 1é ca ro phi d6
bang tai PA & nhiét do -18°C trong 150 ngay [14].
Luong TBARs trén phi 1é c4 r6 phi van bao quan
dong thap hon so véi phi 1é ca tra c6 lwong TBARS
ban dau la 0,77 mg MDA/kg tang lén 543 mg
MDA/kg sau 6 thang bao quan trong diéu kién bao
g06i chan khong & nhiét do -18 + 2°C [4]. Diéu nay c6
thé hiéu, ham luong lipid cta phi 1é c4 ré phi van ban
dau chi & muc 0,68% thap hon so véi ham luong lipid
ban dau ctia phi lé c4 tra (1,32%), chinh vi vay san
phdm oxy ho4 lipid & phi 1é ca ro6 phi van trong qua
trinh bdo quan dong sé thap hon so voi phi lé ca tra.
Hydroperoxide dé sinh ra trong ca ¢4 ham luong
lipid cao trong do6 thanh phan acid béo khong bao
hoa chiém uu thé, cac hop chat nay 1a san phdm cta
st peroxy hoa lipid, diéu nay ciing duoc nhan thay
trén cac doi tuong ca thu Dai Tay Duong, ca chép, ca
map ma trang [9]. Theo Nunes va cong su (1992)
gi6i han oxy hoa lipid dugc chdp nhan khi luong
TBARs dao dong tir 0,5-0,8 mg MDA/100 g thit ca
[20], theo d6 luvong TBARs cta phi lé ca ro phi vin
sau 12 thang bdo quan dong & 18 + 2°C nim trong
gi6i han cho phép. Chi s6 PV khong duwoc phat hién
sau 12 thang bao quan.

Két qua nghién cttu tai bang 2 cho thay phi lé ca
r6 phi van c6 3 acid béo no va 9 acid béo khong no
duoc xac dinh sau qua trinh bao quan déng, thanh
phan acid béo cht yéu la C16:0, C18:0, C18:1 va
C18:2. Theo nghién ctu cta Rosa va Nunes (2004),
C16:0, C18:1n-9, C20:5n-3 va C22:6n-3 la nhiing acid
béo chinh ctia thuy san [23]. Theo Mai Thi Tuyét
Nga (2021) cac acid béo nay ciing dugc ghi nhan
trén ca bop cat lat, boi ca bop giau cac acid béo
khong no, nhat 1a acid béo khong no cao (PUFA)
nhu C20:5 va C22:6, day la cac acid béo c6 lgi cho stic
khoé [3]. Ham luong C22:6 trong phi 1é ca ro phi van
trong nghién cttu nay khong nhiéu bang trong thit ca
bop. Nghién citu ctia Nazemroaya va cong su (2009)
cho thdy thanh phan, ham luong cac acid béo tu do
bi anh hudng boi thoi gian bao quan dong [17]. Theo
nghién ctu cua Ozden (2015) luwong acid béo no
(SFA) ting va luong acid béo khong no cao (PUFA)
giam khi bao quan déng ca trong thoi gian 120 ngay,

nguyén nhan la do co tién trinh oxy héa x4y ra nén
anh hudng so luong va chat luong acid béo [21].
biéu nay ciing duoc nhan thay trén ca ro phi do [19].
Bang 2. Sur bién d6i mot s6 thanh phan acid béo
trong qua trinh bo quan dong phi 1é ca ré phi vin

Acid béo 0 3 6 v 12
thang | thang | thang | thang | thang
Acid béo no (SFA)
C14:0 | 0,08 | 0,06 | 0,08 | 0,056 | 0,05
C16:0 | 065 | 055 | 0,77 | 0,48 | 0,39
C180 | 0,12 | 0,15 02 | 013 | 0,08
Acid béo khong no 1 néi doi (MUFA)
Cl61 | 0,13 | 0,10 | 0,14 | 0,09 | 0,09
C181 | 0,85 | 0,69 | 1,03 | 0,72 | 0,59
C20:1 | 0,04 | 0,03 | 0,05 | 0,03 0
Acid béo khong no (PUFA)
C182 | 0,37 | 0,28 | 0,41 | 0,27 | 0,26
C183 | 0,05 | 0,04 | 0,06 | 0,04 | 0,04
C20:2 | 0,02 0 0,02 | 0,014 0
C20:3 | 0,02 0 0,02 | 0,02 0
C20:4 | 0,06 | 0,056 | 0,04 | 0,03 0
C22:6 | 0,04 | 0,056 | 0,056 | 0,04 | 0,03

3.2. Nghién ctru su bién d6i thanh phan lipid ctia
phi 1& ¢4 ré phi vin trong qua trinh bao quin & nhiét
d6 lanh 6n dinh

Két qua phan tich & bang 3 cho thdy, khi bao
quan phi 1é c4 ro phi van & nhiét do 4 + 1°C, sy hinh
thanh céc acid béo tir do nhiéu hon, déng thoi cac chi
s6 peroxide va chi s6 TBARs ciing ting cao hon khi
bao quan ¢ nhiét do 1+ 1°C.

Két qua phan tich ANOVA & bang 3 cho thdy, co
st khac biét y nghia (p < 0,05) vé gia tri trung binh
cua luwong lipid, FFA va TBARs gitta cac ngay bao
quan lanh & c2 hai ché d¢ nhiét do 1+ 1°C va 4+ 1°C.
Phi 1é ca ro phi van bao quan & nhiét do 1 + 1°C c6
luong FFA thdp hon so véi khi bao quan & 4 + 1°C.
biéu nay c6 thé giai thich, FFA duoc hinh thanh béi
qua trinh thuy phan triglyceride va phospholipid
trong co thit ca dudi tac dong clia enzyme noi tai va
vi sinh vat [13]; nhiet do thap hon c6 thé da lam gidm
hoat d6 cta enzyme lipase va vi sinh vat san sinh
enzyme [1, 8]. Ngoai ra, FFA duoc xem 1a tién chat
oxy hoa cta lipid, theo d6 co thit ca chita nhiéu FFA
dé bi oxy hoa hon [26], nhanh hon so v6i cac chat
béo trung tinh va phospholipid, su hinh thanh FFA
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trong ca c6 thé 1am ting tién trinh oxy hoa [18]. PV
la san phdm oxy hoa ban dau cda lipid, hop chat nay
khong bén dé bi bé gay lien két tao thanh cac san
phdm oxy ho4 thit cap, TBARs 1a san phdm oxy hoa
tht cdp dugc do bing phan Gng véi acid
thiobarbituric [25]. Do d6, sau 240 gi¢ bao quan phi
1é ca ro phi van & 4 + 1°C chi s6 TBARs duoc ghi
nhan 1a 1,23 mg MDA/kg trong khi d6 chi s6 nay sau

312 gio & 1 + 1°C 1a 0,75 mg MDA/kg. Dong thoi,
nghién cttu chi phat hién chi s6 PV sau 312 gio bao
quan & 1+ 1°C va 240 gio & 4 + 1°C véi gia tri 1an luot
1a 2,00 meq/kg va 1,82 meq/kg. Nguyén nhan cé thé
l1a do luong peroxide sinh ra & gio con lai cia qua
trinh bdo quan da chuyén hét thanh san phim tha
cap.

Bang 3. Su bién d6i thanh phan lipid ctia phi 1é c4 16 phi theo thoi gian bdo quan & nhiét do 1+ 1°Cva 4 + 1°C

Nhiot do Thoi gian bao quan Lipid FFA PV TBARs
et d¢ (gio) * ) (meq/kg) | (mg MDA/kg)
0 0.68"+0,04 | 487°40,11 - 0,11° £ 0,01
144 2,519+ 0,09 6,89+ 0,11 - 0,91°+ 0,05
1+1°C 216 166°£0,02 | 339b40,05 - 0.85° + 0,06
312 1,81°4 0,05 1,93 £ 0,05 2,00 0,75° £ 0,05
0 0,68°£0,04 | 48724011 ; 0,11° £ 0,01
96 3357006 | 4,67°+0,08 - 0.49"+0,27
4+1°C 168 2,90°+ 0,10 6,54 + 0,24 . 1,02°+0,13
240 336013 1 300 10,05 1.82 123°£0,16

Ghi chi: Trén cung mot cot, cdc chir cdi khdc nhau thé hién sir khic biét co y nghia (p < 0,05) vé cdc gid
tri trung binh cua céc chi tiéu (lipid, FFA, TBARs) gita cdc thang bdo quan.
Bang 4. Thanh phén acid béo & d4u va cudi thoi gian bao
quan phi lé c4 16 phi vin tai nhiét d0 1+ 1°Cva4+1°C

Acidbéo | 0 giv ilf fjg' 240 gior, 4+ 1°C

Acid béo no (SFA)
C14:0 0 0,05 0,09
C16:0 0,15 0,43 0,82
C18:0 0,05 0,11 0,22

Acid béo khong no 1 noi doi (MUFA)
C16:1 0 0,08 0,13
C18:1 0,17 0,54 1,02
C20:1 0 0 0,04

Acid béo khéng no cao (PUFA)
C18:2 0,08 0,24 0,46
C18:3 0 0 0,06
C20:3 0 0 0,03
C20:4 0,04 0,04 0,06
C22:6 0 0,04 0,07

Két qua phan tich & bang 4 cho thay chat béo
trong phi 1é ca r6 phi van chtta nhiéu acid béo khong
bao hoa. Thanh phan acid béo ctia phi 1é c4 ro phi
vin gém c6: acid myristic (C14:0), acid palmitic

(C16:0), acid palmitoleic (C16:1), acid stearic
(C18:0), acid oleic (C18:1) 1a cac acid béo thuong gap
trong thuy san. Phi lé ca ré phi van c6 lugng SFA c6
xu hudng ting sau 312 gi¢ bao quan & 1 + 1°C véi
luong C14:0 1a 0,05% C16:0 1a 0,43% C18:0 1a 0,11% va
240 gior bdo quan & 4 + 1°C véi C14:0 1a 0,09%; C16:0
12 0,82%, C18:0 12 0,22%. Cuoi thoi gian bao quan lanh
c6 su hinh thanh va hodc/tiang nhe ctia mot s acid
béo khong no c6 mot noi doi (MUFA) va acid béo
khong no cao (PUFA), trong do6 co acid
docosahexanoic-DHA (C22:6) & ca hai nhiét d6 bao
quan.
4. KET LUAN VA KIEN NGHI

Két quéa phan tich chat luong lipid trén phi lé ca
r6 phi vén trong qua trinh bdo quan lanh/ lanh dong
cho thay chi s6 TBARs dén cudi thoi gian bao quan
chua vuot qua gioi han quy dinh. Luong PV chi phat
hién & cudi thoi gian bdo quan lanh ctia hai ché do
nhiét do 1+ 1°C va 4 + 1°C. Nghién cttu con cho thay
lipid ctia phi 1& ca ré phi vin c6 chta cac acid béo
thuong gip trong thuy san: acid muyristic, acid
palmitic, acid palmitoleic, acid stearic, acid oleic,
ngoai ra con c6 su hién dién cta acid
docosahexanoic-DHA 1a acid béo can thiét cho viéc
phat trién tri ndo cho con nguoi. Tuy nhién can tiép
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tuc theo doi nhitng bién d6i thanh phan acid béo tur
do, cac chi s6 PV, TBARs ¢ nhitng diéu kién nhiét do
bado quan cao trong chudi cung tng dé co két qua
toan dién hon vé su bién ddi lipid ctia phi 1é c4 ro phi
van trong qua trinh bao quan lanh cudi chudi cung
ung.
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STUDY ON CHANGES IN THE LIPID QUALITY OF NILE TILAPIA (Oreochromis niloticus)
FILLETS DURING CHILL/FROZEN STORAGE AT FINAL STAGE OF SUPPLY CHAINS
Nguyen Thi Kieu Diem" 2, Chau Van Dan® Mai Thi Tuyet Nga?
! Lecturer at the Facutly of Fisheries - Technology, CanTho Technical Economic College
?Department of Food Technology, Facutly of Food Technology, Nha Trang University

?Department of Food Technology, College of Agriculture, Can Tho University
Summary

The study aimed to investigate the lipid quality changes of tilapia fillets during chilled and frozen storage.
The results showed that during 12 months of cold storage at -18 + 2°C, the free fatty acid (FFA) contains
were are 5.81, 3.55, 4.07 and 3.97 g/100 g fat after 3, 6, 9 and 12 months, respectively, while the
thiobarbituric acid (TBARs) increased from 0.11 mg MDA/kg to 0.8 mg MDA/kg after 12 months of
storage, the peroxide (peroxide value PV) was not detected. When storing tilapia fillets at a cool
temperature of 4 + 1°C, FFA, PV and TBARs changed more than at 1 + 1°C. After 10 days at 4 + 1°C, the
FFA content was 6.3%, the PV was 1.82 meq/kg and the TBARs index was 1.23 mg MDA/kg. While after 13
days of storage at 1+1°C, the FFA content was 1.93%, the PV was 2 meq/kg and the TBARs were 0.75 mg
MDA/kg. Fatty acids such as myristic acid, palmitic acid, palmitoleic acid, stearic acid, oleic acid,
aracchinodic acid and docosahexaenoic acid (DHA) were found in tilapia fillets.

Keywords: Chilled, frozen, tilapia, fillets, lipid oxidation, peroxide, TBARs.
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