KHOA HOC CONG NGHE

ANH HUONG CUA NHIET B0 MOl TRUONG BEN CHAT
LUONG CA NGU DAI DUONG PHI LE CAP DONG BANG
CHAT TAI LANH LONG

Nguyén Thi Minh Nguyét!, Pham Anh Tudn!, Pham Thi Thu?

TOM TAT

Muc dich ctia nghién cttu 1a danh gia 4nh huéng ctia nhiét do cap dong téi cdu trac mo té bao va tinh chat
héa ly ctia c4 ngtr dai dwong (7hunnus obesus) phi lé. Cac thi nghiém tién hanh c4p dong dén khi tAm san
phiam dat -18°C bang chat tai lanh 16ng (diéu ché tir ethanol). Nhiét do cap dong duoc khao sat 1a -25°C, -
30°C va -35°C; chi tiéu danh gia: thoi gian c4p dong, chat luong clia san phdm ca ngir ngay sau cip dong
(hinh 4nh c4u tric mo té bao san phdm, mau sic, cam quan va ty 1é nuéc tach ra khi ra dong) va trong qua
trinh bdo quan 6 thang (NH,, histamin, pH). Két qua cho thiy nhiét d¢ cdp dong c6 d&nh huong dang ké dén
thoi gian cap dong, mac do hinh thanh tinh thé d4 trong cdu tric mo té bao va chat lwong hoa Iy cta san
pham. Tai nhiét do -35°C cho thoi gian cidp dong dat 17,5 phut, ty 1é nudc tach ra sau ra dong la 4,05%, mic
bién d6i mau sic AE 1a 17,994; diém cadm quan (QIM) dat 1,0 voi muc chat luong cam quan tét nhat: co thit
doé dac trung, c6 do sang, mui tanh ddc trung clia ca twoi (mui rong bién), thit rdn chic, dan hoéi, déo; cac
mam tinh thé da nho va déng nhat, duy tri duoc ciu tric té bao khong bi pha vo; chi tiéu chat luong ctia ca
ngtr sau 6 thang bdo quan & -20 = 2°C 1a: NH, 1a 5,14 mg/100 g; histamin khong phat hién, pH thay d6i

khong c6 y nghia @ muic o < 0,05.

Tu khoéa: C4 ngr dai duong, nhiét do cap dong, cau triic mo t€ bao, chat hrong.

1. DAT VAN BE

Cap dong 1a phuong phap phé bién trong ché
bién c4 va cac san pham tir ca. Nhiém vu cfia cip
dong 1a 1am lanh san phdm xuéng dén -18°C (tam san
pham), day 1a cong doan co tinh quyét dinh dén chat
luong ctia san phdm. Qua trinh c4p doéng cang cham
thi xu huong cac phan tir nwoc bi dén nén vao tam,
sau khi két dong dan dén sy hinh thanh cac tinh thé
d4 16n hinh kim gay tén thuong dén cau tric té bao
[4, 7]. Khi ra dong, dich bao thoat ra tao nén hién
tuong chay nudc & san phdm dong lanh sau tan bang.
Hién tuong nay dan dén sau khi ra dong san pham
khong con giit duoc trang thai cau triuc ban dau, mat
khac do cau truc bi pha vo lam gidm chat luong san
pham va dé dang bi vi sinh vat xam nhap, gay hu
hong nhanh chong.

Toc do cap dong phu thudc chat ché vao ché do
cong nghé va ché do cap dong. Véi phuwong phap ciap
dong khac nhau st dung cac tac nhan lanh khac
nhau c6 hé sé truyén nhiét khac nhau [1, 5]. Ché do
cong nghé cap dong co hé s truyén nhiét cao giup
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téc do cap dong nhanh sé tao ra cac mam tinh thé da
nho va dong nhat, s6 luong va kich thuéc ctia tinh
thé da duoc xem 1a mot tham s6 quan trong dé danh
gi4 anh hudng ctia phuong phap cip dong lén su thay
déi chat luong ctia san phdm dong lanh [1]. Cho dén
nay, cong nghé cip dong trong san xuat ché bién
thuy san tai Viéet Nam méi chi dung lai & phuong
phap st dung ti dong cudng buc gio, cap dong tiép
xuc, cap dong tang soi voi hé so truyén nhiét thap,
thoi gian cdp dong lau, tieu hao nhiéu ning luong va
chua duy tri duoc chat luong san phdm cip dong
dam bao do muic do phé vo té bao cao.

Tai Viéet Nam, cid ngu dai dwong (Zhunnus
obesus) c6 gia tri dinh duong va gia tri kinh té cao.
Theo théng ké, ca ngtr dugc danh bat cha yéu tap
trung & 3 tinh trong diém 1a Binh Dinh, Phu Yeén,
Khanh Hoa. Trong 11 thang dau nam 2018, san luong
khai thac ca ngtr ciia ca nudc uoc dat khoang 15.893
tan. Dé cdp dong san phidm ca ngtr phuc vu xuat
khé4u, hién nay phuong phap phé bién 1a st dung
cong ngheé va thiét bi cap dong IQF voi thoi gian cap
dong dang thanh kich thuéclaD x Rx =18 x 6 x 2,5
cm la 60 phut.

Muc dich ctia nghién ctru ndy nham danh gia
anh hudng cta chat lanh 16ng tai cac nhiét do khac
nhau dén chat luong cip dong ctia san phidm ca ngtr
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dai duong phi le, gitip gidm thoi gian cap dong cho ca
ngtr dai duong phi 1é va duy tri duoc chat luong san
phadm sau cip dong.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Déi tuong nghién ciru

Ca ngtr dai dwong (Zhunnus obesus) duoc danh
bat tai viing bién Khanh Hoa, nguyeén liéu dugc bao
quan 0 - 4C theo TCVN 12830:2020: Quy trinh bao
quan ca ngtr dai duong trén tau cau, khoi luong > 30
kg/con.

2.2. Vat liéu nghién ciru

Hoa chat: Formalin (Trung Quéc- TQ); con 100%
(Viet Nam), acetic (TQ), chloroform (TQ), nudc
cat, Xylen, Hematoxylin Harris (Merck, Dtc), Eosine
Y (Merck, birc), NH,OH (T Q), HCl (TQ), axit picric
(TQ), Toluidine Blue O (An P¢). Keo dan 14 kinh
(Laika, My). ,

Dung cu: Ong hut bang nhua, qua bop cao su
hut hoéa chat, kep khong mau, kéo, phién kinh, 14
kinh, gang tay, khau trang, kinh bao vé mat va quan
40 bao ho.

2.3. Phuong phép nghién ctru

Mau ca ngtr sau so ché, phi lé véi kich thuée D x
R x 1=18 x 6 x 2,5 cm, dong géi bao bi PA day 100
pm, hut chan khong & 80-100 Pa, nhiét d6 san pham
& 0-4C, sau do duoc danh gia tai cac nhiét do twong
ung la: -25°C; -30°C va -35°C trong diéu kién khong
khudy. Chi tiéu theo doi va danh gia: thoi gian cp
dong, chat lwong ctia sdn phdm c4 ngtr ngay sau cap
dong (hinh 4nh ciu tric mo t€ bao san phdm, mau
sic, cam quan va ty 1& nudc tach ra khi ra dong) va
trong qua trinh bao quan 6 thiang (NH,, histamin,
pH).

2.4, Phuong phap phan tich

- Ly mau theo TCVN 5276 — 90;

- Xac dinh ham luong NH; theo TCVN 3706-
1990;

- Xac dinh pH theo TCVN 4835-2002;

- Xac dinh ham lugng Histamin
NIFC.04.M.060(HPLC), TCVN8352:2010;

- Do nhiét @ dat tam san phdm bang nhiét ké tu
ghi véi dau sensor Log Tag RID30-7R (New Zealand)
v6i dai do -30°C ~ +60°C.

- Xdc dinh ham lirong nuroc tich ra:

theo

Mau ca dong lanh van duoc gitt nguyén bao bi
duoc ra dong vé nhiét do 4°C bang nudc da (0-4°C).

Sau d6 thao bo bao bi va tién hanh x4c dinh nguyén
lieu sau rd déng. Ham luong nuéc tach ra sau ra
dong duwoc xac dinh theo cong thuc: ty 1é nudc tach
ra sau ra dong (%) = (W, - W,)/W)*100. Trong do
W, 1a khoi luong ctia mau truée khi cap dong (g); W,
1a khéi luong ctia mau sau khi ra dong (g).

- Xdc dinh mau sac:

Mau duoc chup duéi may anh canon do phan
gidi 12.1 MP va s6 lieu L, a, b thu duoc qua phan
mém phan tich mau sic Color - Computer — Vision.

L: biéu thi tir sang t6i toi c6 gia tri tir 0-100.

a: biéu thi tir mau xanh 14 cay dén d6 co gia tri tir
-60 dén + 60.

b: biéu thi tir mau vang dén xanh da troi co gia
tri tir -60 dén + 60.

Mirc do thay ddi mau sic duoc danh gia theo he
s6 AE (t6ng sai biét mau sac), duoc tinh dua trén cac
gia tri mau AL, Aa, Ab.

- Phuong phap tinh AE:

AEab = \/(Lz - L, )2 + (az - al)z + (bz -b )2 ap

Trong d6: by, L, 1a cac gia tri clia nguyén liéu

dau; a,, by, L, 1a cac gia tri ciia mau can do.

- Phan tich cdu tric mé t€ bao bang kinh hién vi
quang

Sy hinh thanh tinh thé da trong mo t€ bao dong
lanh duoc x4c dinh bang kinh hién vi bang cach quan
sat sy thay déi cdu truc ctia cic mo co theo phuong
phap ctia Pimonpan Kaewprachu (2017): Mau
nguyén liéu ban dau duoc co dinh trong dung dich
c6 dinh Carnoy (60% ethanol tuyét doi, 30%
chloroform va 10% axit axetic) trong 24 gi¢ tai 4°C.
Mau dong lanh duoc c6 dinh mau trong dung dich
Davidson (50 ml formalin (37%), 75 ml con tuyét doi,
25 ml axit acetic va 75 ml nudc cét) trong 24 gio tai
4°C. Sau d6 mau duoc rta lai bang cén ethanol 50%
(v/v), tiép tuc khit nuéc qua con (70%, 80%, 90%, 95%
va 100%) va duoc ddac khuodn paraffin. Mau duoc cat &
d6 day 10 um va nhuém H&E. Tiéu ban dugc quan
sat va chup anh dudi kinh hién vi quang hoc Axio lab
Al (ZEISS - Dbuxc).

- Panh gid cam quan

Str dung phuwong phap danh gia cam quan theo
chi s6 chat luong QIM (Quality Index Method) da
duoc xay dung boi Ariyawansa va cs (2003) (Bang 1).
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Bang 1. Chi s6 chat lwong QIM ctia ca ngtr

Thuoc Mo ta biém
tinh
Mau {Co thit ¢6 dac trung, c6 @6 sang | 0
sac {Mau do nhat 1
Mau hoi t6i so v6i mau dic| 2
trung cla ca
Mui {Mui tanh dac trung cta ca tuoi; 0
(mui rong bién)
Mui tanh dic trung giam (mui; 1
rong bién nhe)
Mui tuoi giam, hoi tanh vi bién 2
Mui tanh kim loai ting manh 3
Cau |Thit ran chic, dan hdi, déo 0
tric |Hoi mém, dan héi kém 1
Thit mém, khong dan hoi 2
Nhio 3
QIM 0-8

2.5. Phan tich thong ké

Keét qua thi nghiém duoc phan tich ANOVA va
kiém dinh LSD (5%) dé so sanh su khac biét trung
binh gitta cac nghiém thtc va su bién dong gitra cac
lan lap lai trong cuing nghiém thtc theo thoi gian.
Cac phan tich thong keé st dung phan mém SPSS 20.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia nhiét do cdp dong dén thoi
gian c4p d6ng ciia ca ngtr dai duong phi le

Nhiét do tac nhan lanh khac nhau thi cé hé s6
truyén nhiét 1a khong giong nhau dan dén t6c do cap

dong ciing thay ddi, nhiét do tac nhan lanh cang thap
thi toc do truyén nhiét cang tang [6]. Hinh 1 trinh
bay 4nh hudéng cta nhiét do moi truong cip dong
dén thoi gian c4p dong dua tam san phdm ca ngtr vé -
18°C. Két qua cho thdy, tuong ung v6i do nhiét do
cap dong & -25°C, - 30°C va -35°C thi c6 thoi gian cap
dong 1an luot 1a 36 phut; 33 phat va 17,5 phat. Nhu
vay, voi nhiet do cap dong tai -35°C da cho toc do cap
dong 1a cuyc nhanh (thoi gian cdp dong < 20 phut).
Két qua nghién cttu twong tu voi cong bo ctia D6 Hixu
Hoang (2017) va Van der Sman (2013) khi nghién
ctru anh huéng cta nhiét do gié cap dong dén thoi
gian cap dong trén thiét bi IQF [6].
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Hinh 1. Anh huéng ciia nhiét do c4p dong dén thoi
gian cdp dong
3.2. Anh huéng ciia nhiét d6 cdp dong dén tinh
chat vat Iy ctia ca ngir dai duong phi le

Tir két qua muc 3.1 cho thdy & nhiét do cap dong
cang thap thi thoi gian cdp dong cang nhanh. Tac
dong ctia nhiet do cap dong dén chat luong cam
quan, mau sic va ty 1é tach nuéc duoc thé hién trén
bang 2 va hinh 2.

Bang 2. Chi tiéu vat Iy ctia cA Ngir dai duong phi 1é duoc cip dong & cac nhiét d6 khac nhau

Nhiét do chattdi | Cam quan QIM |TY lé nudc tach ra Mau sic
lanh 16ng (°C) (diém) %) L a b AE
-25 2,32 4,402 46,08 48,57 28,026 19,6422
-30 1,3° 4,20° 47,03 49,24 26,030 18,828
-35 1,0¢ 4,04¢ 48,29 47,46 25,211 17,994 ¢

Trong cung mot cot, cdc gid tri cé cung it nhat mot chir giong nhau thi khong khac nhau & mic y nghia o

<0,05.

"
Y

-25°C
Hinh 2. Mau sic ca Ngtr dai dreong phi 1& duoc cdp dong & cac nhiet @6 khac nhau

Nguyeén lieu
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Két qua & bang 2 va hinh 2 cho thdy nhiét do cap
dong thay déi trong khoang tir -25°C dén -35°C da tac
dong ro rét dén thoi gian cap dong va chat luong cia
san phdm c4 ngir dai duong phi lé sau cdp dong,
nhiét do cdp dong cang am sau thi chat luong san
pham cip dong cang tot. Chat luong san phdm tot
nhat véi ty lé tach nuéc nhoé nhat, mau sic thay déi it
nhat (AE=17,994) va chat luong diém cdm quan tot
nhat (0,6 diém) duoc tim thdy & mau ca cip dong &
nhiét d6 -35°C; san pham thit c4 ngtr co6 mau dé dic
trung, ran chac, dan héi va déo. Nguyén nhan duoc
giai thich 1a do thoi gian c4p dong ngan nén s6 luong
cac tinh thé d4 duoc hinh thanh voéi kich thuéc nhd,
khi ra déng da khong gay ra hién tuong pha vo dich
bao, do vay khi ra dong dich tach ra it, diéu nay hoan
toan phu hop voi cac nghién ctu trude @6 [5].

3.3. Anh huéng ctia nhiét 6 cdp déng dén cdu
triic mo t& bao

Nhiét do cap dong khac nhau thi tac dong dén
viéc hinh thanh cac mam tinh thé da trong mo té bao

Nguyén liéu

-30°C

¢6 cac kich thuoc khac nhau, tir d6 dan dén sw pha
VO cac soi lien két ctia mo t€ bao & mic @6 khac nhau
[6].

Két qua duoc thiy ro qua hinh 3, nhiét do cap
dong cang cao thi thoi gian cdp dong cang dai khién
cac mam tinh thé bang hinh thanh trong mé té bao
16n hon va khong dong nhat. Tai nhiét do -25°C, cac
mo lién két va cac soi co bi bién dang bat thuong,
trén cau trac dé lai cac 16 hong 1a do sy hinh thanh
clia cac tinh thé da gay dut gay cac soi co, tao thanh
mang ludi khong lién tuc. Mitc do bién dang va dit
gdy cac soi co gidm xuéng khi nhiét do cap dong
giam xudng -30°C. Dic biét, tai nhiét do -35°C thi cau
tric mo t€ bao ciia ca ngit co ban duoc giit nguyén so
voi trang thai ban dau ctia nguyeén lieu. Nhu vay, voi
nhiét do cap dong dat -35°C, thoi gian cap dong 17,5
phut giip cac mam tinh thé bang d4 hinh thanh &
kich thuéc rat nhé va dong nhat, chat luong c4 ngir
cap dong duoc duy tri.

-25°C

-35°C

Hinh 3. C4u triic mé t& bao ca ngir duoc cip dong & cac nhiet @6 khac nhau

Ghi chu: do phong dai x 20.000.

3.4. Anh huéng ctia nhiét d6 cdp dong dén chit
Iwong hoa ly ctia ca ngir dai duong phi lé

Toc do phan hiy protein va chat béo phu thuoc
rat 1on vao nhiet do va chat luong cap dong. Theo cac
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nghién cttu, chat lwong cap dong co vai tro 16n trong
viéc han ché bién ddi protein va chat béo. Toc do cap
dong nhanh giip duy tri dugc cdu tric té bao, tir d6
duy tri duoc chat luong san phim t6t hon. Trong
khoang nhiét do bao quan -18°C dén 30°C chat béo
thuong bi 6 xy hoa va lam gidm chat luong san pham
[6]. Cac qua trinh bién d6i nay dan dén mat gia tri
dinh duong va gay ra mui thom, bién mau, cé tac
dong xau dén ciu truc san phdm va mui vi, giam thoi
gian bdo quan [3]. D& danh gi4 anh huéng ctia nhiét
do cap dong dén chat luong hod ly ctia ca ngtr dai
duong phi 1é, cic mau ca ngtr dai duong phi 1é sau
cap dong duoc dua di bdo quan dong & -20 + 2°C,
trong thoi gian 6 thang. Két qua duoc trinh bay trong
bang 3.

Bang 3. Két qua phan tich mot s6 chi tiéu hoa ly ciia
ca ngtr dai duong phi lé trong thoi gian bao quan

lanh d6ng
oot gn] Nt [y,
bdo quan | do 9101 (mg/100|Histamin| pH
truong
C) 2
0 ngay -25 2,292 KPH 5,56 ¢
-30 2,282 KPH 5,56 ¢
-35 2,25% KPH 5,572
3 thang -25 347" KPH 5,70 °
-30 3,25¢ KPH 5,58 2
-35 3,154 KPH 5,57 2
6 thang -25 5,89 ¢ KPH 5,80 ¢
-30 5371 KPH 5,64"
-35 5,14 ¢ KPH 5,58 2

Trong cung mot cot, cdc gid tri ¢é cung it nhat
mot chir giong nhau thi khong khic nhau & muc y
nghia a < 0,05

Két qua & bang 3 cho thdy, sau 6 thang bao
quan, ham luong Histamin & tit cd cic mau déu
khong phat hien. Chi tiéeu NH; tang nhiéu nhat &
mau ca cap dong tai -25°C (tir 2,29 mg/100 g lén 5,89
mg/100 g), sau d6 dén mau ca cap dong & nhiét do -
30°C (tr 2,28 mg/100 g lén 5,37 mg/100 g) va cudi
cling muc tang it nhat duoc thdy & mau ca cip dong
tai -35°C (tir 2,25 mg/100 g lén 5,14 mg/100 g).
Nguyén nhan co6 su thay déi NH, 1a do su bién d6i
protein va chat béo trong qua trinh bao quan. Mic
do bién d6i thanh phan hoa hoc phu thuoc rat lon vao
chét luong cap dong, thoi gian cap dong dai gy nén
muc do pha vo cau truc t€ bao 16n hon 1a nguyén

nhan din dén sy thay d6i chat luong san phdm
nhanh hon [3, 6].

Khac v6i NH;, sau 3 thang bao quan, chi tiéu pH
& mau nhiét do -30°C va -35°C thay ddi khong cé y
nghia, trong khi mau c4 cdp dong & nhiét do moi
truong 1a -25°C c6 thay ddi nhe tir pH 5,56 lén pH
5,70 (6 mitc o < 0,05). Gia tri pH thay déi khong c6 y
nghia sau 6 thang bao quan duoc tim thdy & mau ca
cip dong trong diéu kién moi truong -35°C. Két qua
thu duoc hoan toan phu hop véi cac nghién ctu da
duoc cong bo [6].

4. KET LUAN

Anh huéng cta nhiét do moi truong dén chat
luong c4 ngtr dai duong cap dong bing chat tai lanh
long da duwoc danh gia & cac mac -25°C, -30°C va -
35°C. Tai nhiét do -35°C cho chat luong san phidm ca
ngtr sau cap dong la tot nhat voi: thoi gian cap dong
dat 17,5 phat, ty 1é nudc tach ra sau ra dong la 4,05%,
mtc bién ddi mau sic AE 1a 17,994; diém cam quan
(QIM) dat 1,0 voi muc chat lwong cdm quan tot nhat:
co thit @6 dac trung, c6 do sang, mui tanh dic trung
ctia ca twoi (mui rong bién), thit ran chac, dan hoi,
déo; cac mam tinh thé d4 nhdé va dong nhat, duy tri
duoc cau trac té bao khong bi pha vo; chi tiéu chat
luong clia ca ngtr sau 6 thang bao quan & -20 + 2°C 1a:
NH; 1a 5,14 mg/100 g; histamin khéng phat hién, pH
thay déi khong c6 y nghia & mitc o < 0,05.
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EFFECTS OF FREEZING TEMPERATURE ON QUALITY OF TUNA FROZEN BY LIQUID
REFRIGERANT LOAD

Nguyen Thi Minh Nguyet, Pham Anh Tuan, Pham Thi Thu
Summary

The aim of the study was to evaluate the effect of ambient temperature on cellular tissue structure and
physicochemical properties of tuna frozen tuna (Thunnus obesus) frozen by liquid refrigerant. The
surveyed freezing environment temperature is -25°C, -30°C and -35°C; The results show that the ambient
temperature of the liquid refrigerant during freezing has a significant effect on the freezing time, the degree
of ice crystal formation in the cell tissue structure and the physical and chemical quality of the product. At -
35°C for freezing time reaching 17.5 minutes, the ratio of water separated after thawing is 4.05%, the color
change AE is 17.994; The organoleptic score (QIM) reached 1.0 with the best sensory quality: characteristic
red muscle, luminosity, characteristic fishy smell of fresh fish (seaweed smell), firm meat, elasticity ; small
and homogeneous rock-crystal seeds, maintains cell structures that are not broken; quality indicators of
tuna after 6 months of storage at -20 + 2°C were: NH; was 5.14 mg/100 g; histamine was not detected, pH
did not change meaningfully at the level o. < 0.05
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