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TOM TAT

Trong nghién clru nay, phuong phap moé hinh toan hoc duoc st dung
dé dy doéan nhanh han sit dung cua fillet c4 tra lanh dong. Ca tra tuoi
sau khi mua vé tién hanh fillet, rira sach, cho vao cac tdi nilon, kéo zip,
dé lanh dong & -25 °C trong vong 6 gio, sau d6 bao quan ¢ 3 muc nhiét
d6 -3, -8, -13°C dé theo ddi sy hu hong cua san pham thong qua viéc do
mirc o oxy hoa chat béo va phan tram khoi luong sut giam cua san
pham theo chu ky 7 ngay/lan. Két qua nghién ctru cho thay sy sut giam
khéi lwong méi 1a nguyén nhan gay hu hong chinh cho san phim. Phan
tram khdi luong sut giam tuan theo phan tng bac 0 cua phwong trinh
Arrhenius v6i nang luong hoat hoa Ea = 36,315 kJ/mol, hang s6 toc do
phan tmg (k) 1a mot ham cta nhiét d6 (T) thé hién boi phwong trinh:
Ink = —4353,6~ + 16,985, R? = 0,98. Han sir dung cia fillet C4 tra
lanh déng bao quan ¢ -20 °C duoc tinh bang phuong trinh bing 3,2
thang phu hop véi han sir dung thuc té.

1. MO PAU

Han sur dung 1a khoang thoi gian ma
thuc pham dudi cac didu kién da duoc quy
dinh trong qua trinh phan phéi, luu trit, ban
1é va sir dung van an toan va phu hop
(Phimolsiripol va Suppakul, 2016). Sau khi
hét thoi gian do6 thi san phim khong duoc
phép luu thong, mua ban (Government,
2016). Thuc pham c6 giit duge chat lugng
t6t trong thoi gian sir dung va c6 dugc ngudi
tiéu dung chap nhan hay khong phu thudc
vao viéc han sir dung ctia san phém co duoc
xac dinh dung hay khong (Government,
2016).

Quan sat truc tiép cac bién ddi cua
san pham trong diéu kién luu trir gidng nhu
trén thi truong 1a phuong phap xac dinh han
st dung c6 tinh chinh x4c nhét
(Phimolsiripol va Suppakul, 2016). Theo
do, san phém dugc luu trir trong diéu kién
bao quan khuyén cdo dé theo ddi cho dén
khi san pham hu hong hoan toan, rdi cin ct
vao d6 dé dua ra han st dung thuc té. Nhu
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vay thoi gian dé xac dinh han sir dung s&
kéo dai (nhat 1a dbi v6i cac san pham kho
hu hong) va cong ty s& mat kha ning canh
khi khong thé nhanh chéng tung san pham
ra thi truong.

Cé nhidu phuong phap du doan
nhanh han str dung (accelerate test) cuia san
pham thyc phdm bao gém: Phuong phép
dua trén han sir dung ctia san pham tuong tu
(Phimolsiripol va Suppakul, 2016); Phuong
phap gia tc nhiét (Q10): luu trit san pham
& diéu kién gia tdc nhiét cao hon nhiét do
bao quan binh thuong véi budc thay doi
nhiét do 12 10°C va tién hanh danh gid cam
quan (Phimolsiripol va Suppakul, 2016);
Phuong phap mé hinh toan hoc: san phim
duogc luu trir & diéu kién khic nghiét tuong
tu nhu phuong phap gia toc nhiét nhung lya
chon céc chi tiéu phan tich phu hop dé danh
gia (chi ti€u hoa hoc, vat 1y, vi sinh vat, v.v)
(Phimolsiripol va Suppakul, 2016).

Viéc xac dinh han sir dung ctia san
pham bang phuong phap mé hinh toan hoc
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cho két qua nhanh, khong can thyc hién dén
khi san pham hu hong hoan toan, ciing nhu
khong can thyc hién danh gia cam quan. Do
d6, phuong phap nay c¢6 nhiéu vu diém nhu
tiét kiém thoi gian, chi phi va dang dugc
nghién ctru bai nhiéu nha khoa hoc trén thé
gidi. Trong khi d6, Viét Nam chua cé
nghién ctru nao vé du doan nhanh han sir
dung ctia thuc pham bang phuong phap mo
hinh toan hoc.

Ca tra (Pangasius hypophthalmus) -
mot trong nhitng san pham thiy san xuat
khéu chu luc ctia Viét Nam - 1a loai ca nude
ngot hoac nudc lg thudc ho ca da tron. Thit
c4 giau dinh dudng, chira nhiéu axit béo
khéng no (Omega 3, DHA) chiém khoang
50,2 - 53,8% so v&i tong lwong chit béo
(Men va cs., 2005), dic biét ca tra khong
chura cholesterol giup giam cac bénh lién
quan dén tim mach va tdt cho hoat dong cua
ndo bd (Thuy va cs., 2017).

Ham luong lipid cao trong san pham
thuc phadm thuong 1a nguyén nhan chinh
cho moi bién d6i hu hong xay ra trong qua
trinh bao quan (Guimardes va cs., 2016;
Phimolsiripol va cs., 2011), tuy nhién sy
thang hoa 1am hao hut khdi luong lai 1a
nguyén nhan hu hong chinh cua cac san
pham lanh déng nhu thit (Campafione va
cs., 2002), pizza (Childers va Kayfus,
1982), banh mi lanh dong (Phimolsiripol va
cs., 2011). Ham luong lipid trong thit ca tra
kha cao nhung lai bao quan & diéu kién lanh
déng 1a co s¢ dé chung t6i thuc hién nghién
ctru “Xac dinh nhanh han sir dung cua fillet
cé tra lanh dong bang phuong phap mé hinh
toan hoc” nham tim ra nguyén nhan hu hong
chinh ctia san phdm nay, dong thoi khao sat
tinh chinh xac va kha nang ap dung cua
phuong phép nay trong thuc tién giup cho
cac nha san xudt tiét kiém thoi gian, chi phi
ddng thoi huéng téi nghién ctru du doan
nhanh han st dung cua cac san phim thuc
pham khac.

http://tapchi.huaf.edu.vn/

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Poi twgng nghién ciru va phwong
phap luu miu phén tich

Cé tra tuoi nguyén con dugc thu mua
tai chg Tuy Loan, Hoa Phong, Hoa Vang,
Pa Néng, tién hanh fillet ca, rira sach va dé
rdo0. Pinh luong theo yéu ciu ctia 2 phép do:

- P6i voi mau do phan tram khdi
lugng sut giam thi mdi mau can ning 100 g
(Phimolsiripol va cs., 2011)

- Béi voi miu cho phép do muc do
oxy hoa chét béo thi can mdi mau c6 khoi
luong 150 g (két qua thir nghiém dé chiét ra
du lugng chat béo tir mau cé tra lanh dong
can dé do chi sd peroxide).
N ] ‘ IA'_/. \ \

Hinh 1. Cac miu ca sau khi lanh dong

Cac mau sau dinh lugng dugc bao goi
bang tai nilon ¢o zip kéo, dem lanh déng &
tu lanh c6 nhiét d6 -25 °C trong 6 h (hinh 1).
Sau khi lanh dong két thic, chuyén cic miu
vao bao quan trong 3 ti lanh vdi nhiét do
cai dit ¢ -3 'C, -8 °C, -13 °C twong duong
270K, 265K va 260K (Tsironi vacs., 2009)
dé theo ddi cac chi tiéu chat lugng nham du
doan han st dung.

T lanh trong nghién ctru nay dugc
muon & cac ho gia dinh nhdm phan 4nh
dung nhét qua trinh lwu trir miu cua ngudi
tiéu dung gilp tang tinh chinh xac cua
phuong phap du doan han sir dung
(Corradini va Peleg, 2007).

Déi véi san phém ¢6 han str dung > 3
thang hodc 1én t6i 1 ndm c6 thé 1y mau theo
tuan hodc theo thang (Phimolsiripol va
Suppakul, 2016). O day, chung t6i tién hanh
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14y mAu theo tuén trong thoi gian 7 tudn vao
cac ngay th 0, 7, 14, 21, 28, 35, 42 va 49.
2.2. Phwong phap nghién ciru

2.2.1. Phurong phap xdc dinh nhanh han si
dung bang mé hinh todn hoc

Nguyén tic caa phuong phap nay la
chon lwa mot chi tiéu chét luong cia san
pham dé kiém tra, danh gia sy bién doi cua
san pham theo thoi gian (Childers va
Kayfus, 1982; Corradini va Peleg, 2007).
Su thay d6i cia mot chi tiéu chat luong A
c6 thé dinh lugng cua san phém duoc biéu
dién theo phuong trinh (Government, 2016;
Phimolsiripol va Suppakul, 2016):

%?ZHApmyFun:m

Trong dé: k: la hang sé toc dg phan
ing, [A]: la néng do hodc chi sé cia chi tiéu
chat lwong phdn tich, n: la bdc phan ing,
F(A) la mirc @6 bién doi chat lwong phu
thudc nhiéu vao bdc phan iimg n

San pham fillet ca tra lanh dong 1a
san pham gidu chat béo (ham luong chit
béo khoang 7,28 — 7,98% (Phu va cs.,
2014), tong trong lugng chét béo 1a 34 — 61
g/100g m& bung, trong d6 chit béo khong
no la 50,2 — 53,8 g (Guimardes va cs., 2016)
dugc bao quan trong diéu kién lanh dong
nén cé 2 sy hu hong dugc lya chon theo doi
nham du doan nhanh han str dung, bao g(‘3m:

- Sy hur hong cua chét béo trong san
pham thé hién qua phan ng oxy hoa va,

-Su  sut  giam khéi  luong
(Campafione va cs., 2002; Tsironi va cs.,
2009).

Mo hinh Arrhenius dugc st dung dé
biéu dién mdi quan hé giira tc d6 oxy hoa
chat béo va ty 1€ (%) khéi lugng sut giam
khi thay d6i nhiét do (Corradini va Peleg,
2007; Phimolsiripol va cs., 2011).

Phuong trinh Arrhenius dwoc biéu
dién nhu sau:

1522

k=ke ¥ hay Ink=Ink,— :T (%j
Trong do: ko la hdang sé6 phiong trinh
Arrhenius, Ea: la ndang luwong hoat hoa
(kJ/mol), T: la nhiét do tuyét doi (nhiét do
lwu trir san phém, K), R: la ha°ng s6 khi, R
= 8,3144 (J/mol K) (Phimolsiripol va
Suppakul, 2016).

Xac dinh han sir dung cia mdt san
phim thyc pham thyc hién qua 3 budc
(Corradini va Peleg, 2007; M. Kurniadi va
cs., 2017; Phimolsiripol va Suppakul,
2016):

- Xdc dinh hang sé toc d¢ phan g k
& moi nhiét do nghién ciru: v& cac do thi
phuong trinh phuong trinh [A] —t, IN(A) —
t, 1/[A] — t, chon bac phan Gng tuong mg
v6i phuong trinh ¢6 R? 16n nht.

- Xac dinh hc%ng $6 kv & nhiét do bao
quan thuce té: bang cach v& d6 thi phuong
trinh Arrhenius.

- Tinh han su dung ¢ nhiét dé bdao
quan thuc té T theo cong thirc:

e AA

+ k; Q)
néu phan tmg 12 bac 0
= InA —In A

+ Ke 2

néu phan tng 1a bac 1

Trong dé: Au, Ao lan lwot la nong do
toi han va n(;ng dé ban dau cua chi tiéu
phan tich A.

So sanh han str dung tinh dugc trong
phuong phép nay v6i han sir dung cong bd
cua san phz?im dé nhan xét mac do chinh xac
va kha nang ap dung cua phuong phap.
2.2.2. Phuwong phdp chiét chdt béo va do
mike dg oxy héa cua chdt béo trong mau
nghién cutu

Dé xac dinh chinh xac chi sb
peroxide, chét béo (lipid) cdn dugc tach ra
khoi hdn hop bang phuong phip 6n hoa

Nguyén Thi Trac Loan va cs.
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(khong dung nhiét) dé tranh anh hudng
khong mong mudn dén céc chi sb nay.

Str dung phuong phap dun néng két
hop ap luc co hoc dugc chon dé chiét béo ra
khoi mau ca tra vi phuong phap niy cho
hiéu sudt chiét béo thap nhung sy oxy hoa
béo gay ra do qua trinh chiét khong cao nén
dam bao khong giy sai sd 1on (Minh Nhat
va Van Hoang, 2010).

Chi s6 peroxide ctia chat béo dugc
chuin do bang natri thiosulfat Na,S,0s
0,001 N cho dén khi dung dich mat mau
trong 30 gidy v6i vai giot hd tinh bot
(Kurniadi va cs., 2017; Muhamad Kurniadi
va cs., 2017). Chi s peroxide (mEq/kg)
duoc xac dinh theo cong thirc:

vV, —V,)*C,, *1000
m

PV =

@)

Trong dé: Vi la thé tich dung dich Na2S;03
diing dé chuan madu trang (ml), V» la thé tich
dung dich Na:S:03 ding dé chudn mau
phdn tich (ml), 1000 la hé s6 quy chudn cho
lkg dau mé, Cw la nong dé dung dich
NazS;03 (0,05 M), m la khoi heong dau dem
di phan tich (kg).
2.2.3. Phuong phap xdc dinh muc do sut
gidm khoi lwong ciia mau nghién civu

Miu san pham duoc ldy ra khoi ti
lanh va bao bi, dugc can trén can ky thuat

(d6 chinh xac + 0,01 g), sau d6 cho san
pham vao lai bao bi va tiép tuc bao quan.
Thoi gian tir khi 1dy mAu ra khoi ti lanh, can
va dua mau trd lai ta lanh phai dam bao
dudi 3 phat (Phimolsiripol va cs., 2011).
Mirc d6 sut giam khdi lugng (%Am) chinh
1a chénh léch giira khdi lugng dau (mo) va
khdi lugng cudi (mg) (Phimolsiripol va cs.,
2011) dugc tinh theo cong thirc sau:

%oam="o "M 10006 ¥
mO

2.2.4. Phuong phdp xdc dinh thanh phan
héa hoc ciia mau nghién civu

Xac dinh @6 am, ham luong lipid, tro
toan phan va ham luong protein bang céac
phuong phap phan tich chuin theo AOAC
(Helrich, 1990).

2.2.5. Phuong phdp xit Iy s6 liéu

Céc thi nghiém duoc lap lai 3 lan. Két
qua duoc tinh toan trén phan mém Excel va
ANOVA moét chiéu, sai khac co nghia &
muc p < 0,05.
3. KET QUA VA THAO LUAN
3.1. Mt s6 thanh phan hoéa hoc ciia fillet
ca tra sau lanh dong

Mot s6 thanh phan hoa hoc chinh ciia
fillet cé tra lanh dong thé hién ¢ Bang 1.

Bing 1. Thanh phan hoa hoc cua fillet c4 tra trong nghién ciru va mot s6 cong bd khéc

Ham luong, %

Thanh phan e -~ ohien o Phd va cs. (2014) Guimardes va cs. (2016) _ Thay va cs. (2017)
Do am 7351+ 0,71 71.4-729 83,83 85,59 79.6
Db tro 1,00 + 0,044 1.03-1,21 0.76 - 2,35 0.75
Protein 18,22 + 0,04 15,4 -16,5 12,51 - 14,52 17,6
Lipid 6,53 + 0,40 7.28-7.98 109 - 1,65 132

* 86 ligu trung binh cia 3 lan ldp lai.

Tu Bang 1, nhdn thay rang thanh
phan hoa hoc cua fillet ca tra trong nghién
clru ndy twong ty nhu céng bd cua Tran
Minh Phu (2014), tuy nhién, ham lugng 4m
thip hon va ham lugng lipid cao hon so véi
cong bd cua Guimardes (2016) va Lé Thi

http://tapchi.huaf.edu.vn/

Minh Thay (2017). Biéu nay c6 thé duogc
giai thich 1a do fillet ca tra dung trong hai
nghién ctru trén dd dugc loai bo phém mdo
bung, m& ria lung va ¢6 ngdm quay tang
trong bang mudi photphat nén lugng nudce
trong fillet cao.
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Ham Iuong lipid cua fillet ca tra lanh
déng rat cao nén trong qué trinh bao quan,
chat béo rat d& bj oxy hoa, bi hu hong nhanh
hon so véi cac thanh phan khac (protein), 1a
dang hu héng dac trung co thé dua vao su
bién ddi clia chat béo d¢ du doén han sir
dung.

3.2. X4c dinh han sir dung cua fillet ca
tra lanh dong bing cach do chi so
peroxide (PV)

Két qua xac dinh chi s peroxide ciia
san phﬁm sau 7 tuan luu trit & 3 nhiét do
khac nhau dugc trinh bay & Bang 2. Két qua
nghién ctru cho thiy chi sd peroxide cua
chit béo tir fillet c4 tra lanh dong ting déng

ké (p<0,05) khi ting thoi gian va nhiét do
bao quan. Cuy thé chi sb peroxide ban dau
cua mau la 0,05 mEq/kg, sau 7 tuan chi s
nay ctia mau & 270K 1 1,45 mEq/kg, &
265K 1a 1,04 mEq/kg va ¢ 260K la 0,63
mEa/kg.

Su thay ddi chi sb peroxide cua chét
béo theo thoi gian va nhiét do bao quan
trong nghién ctru ndy cling tuong ty nhu cac
cong bd vé cac san phém déu oliu, dau thuc
vat va dau dira (Calligaris va cs., 2006;
Manzocco va cs., 2012), chit béo tir ca ca
(Minh Nhat va Van Hoang, 2010), dac biét
1a chét béo tir ca tra lanh dong (Guimarées
va cs., 2016; Thuy va cs., 2017).

Bing 2. Chi sb peroxide cua chit béo fillet c tra & cac nhiét dd bao quan khac nhau, mEq/kg

Tul Nhiét do, K

uan 260 265 270

0 0,050,008¢" 0,050,0089 0,050,002
1 0,12+0,008¢ 0,2+0, 08 0,27+0,03A"
2 0,19+0,018¢ 0,34:0,008b¢ 0,49+0,014¢
3 0,27+0,08¢ 0,440,038b¢ 0,740,014
4 0,390,018 0,580,018 0,88+0,00Ac
5 0,460,018 0,81+ 0,008 1,02+0,01A0
6 0,540,018 0,88+0,0182 1,200,004
7 0,630,008 1,04+ 0,0082 1,450,014

* Nhitng chir cdi biéu thi sw khdc biét ¢é ¥ nghia thong ké (p < 0,05): a, b, ¢, d, e, f, g so sanh trong
cung mot cot, A, B - trong cung mot hang

Pé xac dinh duoc bic cua phan
mg nay, ta xdy dung cac d6 thi PV —t,
INPV —t, (Hinh 2), so sanh hé s6 R? dé xac

2.00 PV
(mgEa/ke)
1.50 —
y =0.1931x - 0.1114
100 R? = 0.996 n

y = 0.1414x - 0.0939
2 -

050 4 R?=0.9933 -

V = 0.0844x - 0.0486,

R2=0.9964, Tua“

0.00 +—

0 1 2 3 4 5 6 7

dinh bac phan tng (dd thi 1/PV — t c6 R?
nho hon nén khong thé hién & day).

—— 260 K
mepy© 12 3 4 5 6 Tun
00
y = 0.3983x - 2.4085 =
0.0 "R2=0.7861 = g 265 K
-1.00 -
2,00 +——=
3.00 |_gP¥.=0.3758x - 2.6079 R=09114 270K
R?=0.8443
-4.00

Hinh 2. D) thi biéu dién sy thay ddi cua chi sb peroxide va logarit ciia chi sé peroxide theo thdi gian

Vi hé s6 R? cua cac do thi theo bac 0
1a 16n nhéat nén phan tmg oxy hoa chat béo
12 phan {mg bac 0, tic toc do phan Gmg
khong phu thuéc vao nong do chit phan
rmg. Hé s6 goc cua cac phuong trinh trén db
thi PV — t twong tmg voi nhiét d do (Hinh
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2). D6 thi méi quan hé giita Ink va 1/T vé sy
thay d6i chi so peroxide cua fillet ca tra
dong lanh dugc mo ta ¢ Hinh 3.

Tur hai phuong trinh trén tinh dugc
céc tham sd dong hoc cho toe d6 oxy hoa
chat béo trong fillet ca tra lanh dong gom:

Nguyén Thi Trac Loan va cs.
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Ning lwong hoat hoa: Ea = 48,52 kJ/mol;
hing s6 phwong trinh Arrhenius: ko =
4,5x108,

Tu hai phuong trinh trén tinh dugc
céc tham sd dong hoc cho téc d6 oxy hoa
chat béo trong fillet ca tra lanh dong gom:
Niang lugng hoat hoa: Ea = 48,52 kJ/mol;
hiang sb phuong trinh Arrhenius: ko =
4,5x108,

Phuong trinh

Ink = —5(1)+ Ink,
R\T

duoc viét lai nhu sau:

Ink = —5818,4[_%]+ In19,937 (5), R? =0,983.

-1 T T T ]
0.0037 0.00375 0.0038 0.00385 0.0039

-1.5

s 113

-2

=-5818.4x +19.937
R?=0.983

-2.5

-3

Hinh 3. B thi phuong trinh Arrhenius

Han sir dung ciia san phdm & nhiét d6 -20°C
duogc tinh theo cong thuce 1:
A, — Ay 10-0,05

Trong do kr = 0,0455 dwoc suy ra cong thuc 5,
gid tri t6i han (A1) cia chi sé peroxide
ciiasan pham fillet cd tra la 10,0 mEq/kg
(Federation, n.d.), gid tri Ao ciia mau la
0,05 mEqg/kg.

Han sir dung ctia san pham fillet ca
tra dong lanh dugc dy doan khoang 4,15
niam qua dai so véi ly thuyét va thuc té cho
san pham c4 bao quan lanh déng. Piéu nay
dua ta dén mot két luan réng: su oxy hoa
chat béo trong fillet c4 tra dong lanh khong
phai 1a yéu td gay hu hong chinh. Diéu nay
hoan toan phu hop véi 1y thuyét boi ¢ dicu
kién lanh dong thi cidc enzyme ndi bao xtic
tac cac phan tmg oxy hoa chat béo van hoat
dong nhung rat cham (Guimardes va cs.,
2016). Hay noi cach khac, khong thé xay
dung m6 hinh todn hoc dé du doan nhanh
han st dung cua fillet c4 tra dong lanh thong
qua viéc theo ddi chi s6 peroxide.

3.3. Xac dinh han sir dung cua fillet ca tra
lanh déng bang cich do mirc dd sut giam
Kkhdi lugng

San pham dong lanh ngay tir khi dong
bang va chuyén vao kho bao quan di co su
bay hoi 4m, d4u hiéu nhan thay chinh Ia c6
tinh thé da li ti bam trén bé mit san pham va
bén trong bao bi (Phimolsiripol va cs.,
2011).

t=—— =50z " 199(tudn)~ 4,15 (ndm)
T )

Bdng 3. Mirc d6 sut giam khéi lugng cua fillet ca tra lanh dong & céc nhiét d6 bao quan, % m

Tudn Nhiét d6,(K)
" 260 265 270
0 0 + QBd 0 + 0ABC 04049
1 1,53+0,478¢cd 0,71+0,62A8¢ 2,16+0,684
2 3,04+0,28bcd 3,04+1,05A80c 4,73+0,817¢f
3 3,85+0,408¢b¢ 5,54+1,23ABabc 7,34+0,88Ad%
4 6,19+1,33Bab 7,39+1,26ABa 10,11+1,22Ac
5 6,56+1,148Bab 9,64+2,19Aa 11,82+1,314¢
6 8,45+2 482 10,45+3,88Ab2 13,7241 557
7 8,15+1,878a 11,94+4,13Aba 16,05+1,4742

* Nhitng chir cdi biéu thi su khdc biét ¢6 y nghia thong ké (p < 0,05): a, b, ¢, d, e, f, g so sanh trong
cung mot cot, A, B - trong cung mot hang

Tir két qua & Bang 3 ta nhan thiy khi
lwong ca tra lanh dong bi mit ting dang ké
(p < 0,05) khi tang thoi gian bao quan (p =
0,000) va tang nhiét d0 bao quan (p =

http://tapchi.huaf.edu.vn/

0,032). Két qua nay phu hop vdi nghién ciru
cua Phimolsiripol va cong su (Phimolsiripol
Va cs., 2011). Cu thé sau 7 tudn mau ca dugc
lru trit & 270K gidm 16,049% khéi luong,

1525


http://tapchi.huaf.edu.vn/
http://tapchi.huaf.edu.vn/
http://tapchi.huaf.edu.vn/
http://tapchi.huaf.edu.vn/
http://tapchi.huaf.edu.vn/

HUAF JOURNAL OF AGRICULTURAL SCIENCE & TECHNOLOGY

ISSN 2588-1256  Vol. 3(3) —2019:1520-1528

mau ca duge luu trit & 265K giam 11,94%,
mau dugce luu trir & 260K giam 8,15%.

Pé xéac dinh duoc bac cua phan g,
ta xdy dung cc do thi %m —t, In (%m) —t
(Hinh 4), so sanh hé s6 R? dé xac dinh bac
phan tmg (d0 thi 1/%m-t ¢6 R nho hon nén
khong thé hién & day).

Vi hé s R? cuia cac do thi theo bac 0
13 16n nhat nén hing s6 téc d6 phan img k &
mdi nhiét d6 bao quan chinh 1a h¢ sé goc
ctia cac phuong trinh trén dd thi %m — t

%m

20
y =2.3118x - 2.1618
R2=0.9961
16 K—
12 —
y =1.8325x - 2.1575
R2=0.9852
8 4 -
4 4
y = 1.2446x - 0.8796
0 R2=10.9674

T T T T T " Tudn
0 1 2 3 4 5 6 7

2.00 1 R2=0.8531 . ~ —_—

1.00
=0.3097x - 0.0409 K)
R2=0.9124
0.00

-1.00

twong tng véi nhiét do d6 (Hinh 4). D) thi
mdi quan hé giita Ink va 1/T vé muc do sut
giam khéi lugng fillet cé tra lanh dong duoc
mo td & hinh 5.

Tur hai phuong trinh trén tinh dugc
cac tham sb dong hoc cho tdc d6 oxi hoa
chat béo trong fillet cé tra lanh déng gom:
Nang luong hoat hoa: Ea = 36,19 kJ/mol;

Hang sO0 phuong trinh  Arrhenius:
ko = 2,37x10".
In(%m)
4.00
y =0.3779x + 0.1115 Jeok
3.00 R2 =0.8908
y +0.4114x - 0.4044 265 K

270K

Tuyén tinh (260

N7 7 T T T T T 1

o 4 2 3 4 5 g 7 Tun

Hinh 4. D4 thi su thay doi ciia mirc do sut giam khdi lwong va logarit theo thoi gian

Phuong trinh Ink = —%(%j +Ink, dugc

viét lai nhur sau:

Ink = -4353,2Tl+16,985 (6), R?=0,

Ink (tuén)
1

” \\
0.6
04 \ Tuyén tinh
' y = -4353.2x + 16.985 (Ink)
R2=0.9826
0.2

0 T T T VA
0.00365 0.0037 0.00375 0.0038 0.00385 0.0039

Hinh 5. B thi phuong trinh Arrhenius

e | Nk

Han sir dung cua san pham & nhiét 46 -20°C
duoc tinh theo cong thuc 1:

96Am = 10 ™ 1009 (tuén) ~ 3,12 (thang)
m

0
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Trong do, kt = 0,785 dwoc suy ra cong thirc 6,
gid tri téi han (A1) cua sut giam khoi heong
chi s6 peroxide ciia san pham fillet cd tra la
10 % (Federation, n.d.), gid tri Ao ciia mau
a0 %

Han sir dung ctia san pham fillet ca
tra lanh dong tinh theo phuong phap khao
sat sy giam khoi lugng 1a 3,12 thang. Két
qua niy ngian hon so véi han str dung dic
trung cta san pham lanh déng.

Piéu nay co thé duoc giai thich nhu
sau: San pham fillet ca tra lanh dong thuong
phém duoc san xuét véi qui trinh hién dai,
diéu kién lanh dong rat nhanh (-35°C dén -
40°C) cOng v6i qua trinh ma bang va qua
trinh ngdm quay ting trong véi mubi
photphat 1am han ché rat nhiéu sy thang hoa
ctia nude da nén hu hong do suy giam khoi
luong duge giam thiéu.

Trong khi d6, do diéu kién gi6i han
nén nghién ctru nay chi thyc hién lanh dong
méu & -25°C, dong thoi khong ¢ qua trinh
ngdm quay tang trong va ma bang nén nudc
da thang hoa nhiéu lam giam han sir dung.

Nguyén Thi Trac Loan va cs.
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Cho nén, han str dung 3,12 thang ddi voi san
pham san xuit thu cong nhu vdy 1a hoan
toan c6 thé chip nhan.

4. KET LUAN

Qua trinh nghién ctru, ching t6i dua
ra cac két luan sau: ddi v6i san pham lanh
dong giau béo nhu fillet c4 tra thi sy oxy hoa
lipid khong phai 14 yéu t6 gay hu hong chinh
ma chinh 1a sy giam khoi lugng. Han sir
dung cua san pham fillet ca tra lanh dong du
doan dugc khi bdo quan ¢ nhiét o -20°C
(253K) 1a 3,12 thang phu hop véi ddi voi
san pham san xuét thi cong. Thong qua day
¢6 thé khang dinh tinh chinh xac va kha
ning ap dung md hinh toan hoc dé du doan
nhanh han st dung cua san phim thuc
pham.

Trén co sé két qua nghién ciru, chiing
t6i dé xuat sir dung ca tra lanh dong thuong
pham dé lam dbi twong nghién ciru nham
dua ra dugc mo hinh tinh han st dung chinh
x4c hon. Pong thoi sir dung mé hinh toan
hoc dé nghién ctru thém trén cic san pham
thuc pham khac.
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MODELLING METHOD

Nguyen Thi Truc Loan®, Tran Thi Nguyen, Tran Thi Hoai Thu

ABSTRACT

In this study, the mathematical modelling method was used to rapidly
predict the shelf life of frozen fillet pangasiuss. Fresh Pangasius, after
being purchased, filleted, washed, put into zip-cold, frozen plastic bags
at -25°C for 6 hours, then stored at 3 temperature levels -3, -8, -13°C to
monitor product deterioration through measuring the level of fat
oxidation and the percentage of weight loss of the product every 7 days.
Research results showed that the weight loss is the main cause of product
deterioration. The percentage of weight loss followed the zero-order
reaction according to the Arrhenius model with the activation energy E,
= 36,19 kJ/mol, the reaction rate constant (k) is a function of temperature

(T) expressed by the equation Ink =-4356,7%+16,978 (R? = 0,98).

Shelf life of frozen fillet pangasius preserved at -20°C that calculated by
the equation is 3,12 months in accordance with the actual shelf life.

Nguyén Thi Trac Loan va cs.
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