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TOM TAT

Nghién ciru dwoc thue hién nham danh gid danh hudng ciia qua trinh
chan dén su thay déi chat luwong hoa ly va vi sinh vdt cua thit dau tém
thé chdn trdng trong suét 8 tuan bao qudn dong lanh & hai mirc nhiét
a6 —1042°C va —1842°C. Nguyén liéu duoc xir Iy chan ¢ 90+2°C
trong 20 phiit truée khi bao quan. Két qua cho thdy, viée xir Iy chan
gitip duy tri ham heong protein trén 80% (tinh theo can ban kho), han
ché suy giam lipid, giam téc do gia tang ham hrong amoniac (NH;) va
pH, so véi mdu khéng chan. Mire 6 bién déi chdt lrong dzen rarorét
hon & diéu kién —1042°C so véi —1842°C. Ngoai ra mdt 56 Vi sinh vt
hiéu khi sau bao qudn 8 tudn khéng vueot qué gidi han vi sinh cho phép
theo TCVN 12614:2019 o ca hai mirc nhiét do. Nhin chung, chan la
budc xir Iy nhi¢t don gian nhung hiéu qua, gop phan ike ché enzyme
néi sinh, cdi thién én dinh héa hoc va vi sinh, dong thoi kéo dai thoi
gian bdo qudn nguyén liéu dé hir hong nhie thit dau tém thé chan tring.

Tir khod: Bao quan dong lanh, chan, thit dau tom, tom thé chdn
trang

ABSTRACT

The effect of blanching on the physicochemical quality and
microbiological safety of frozen-stored whiteleg shrimp head meat
was evaluated. Samples were blanched in water at 90+ 2°C for 20
minutes and subsequently stored at two temperatures (—10+2°C and
—18+2°C) for 8 weeks. Blanching effectively maintained protein
content above 80% on a dry-matter basis under both storage
conditions, mitigated lipid degradation, and reduced the
accumulation rate of ammonia (NHs) and pH increase compared to
non-blanched samples. Quality deterioration was more pronounced at
—10+2°C than at —18 + 2°C. Total aerobic plate counts after 8§ weeks
remained within the permissible limits defined by TCVN 12614:2019
for both storage temperatures. Overall, blanching proved to be a
simple yet effective thermal pre-treatment that inactivates endogenous
enzymes, enhances physicochemical and microbial stability, and
extends the shelf life of this highly perishable seafood by-product. The
findings highlight the practical potential of blanching in improving
postharvest preservation of shrimp-processing co-products.

Keywords: Blanching, frozen-stored, head meat, whiteleg shrimp
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1. GIOI THIEU

Tém thé chan tring (Litopenaeus vannamei) da
duoc dua vao nuodi thir nghiém tai Viét Nam tir dau
thap nién 2000. Tuy nhién dén niam 2008 tiém ning
kinh té cua loai nay maéi dugce nhan théy 0 rét, tr do
viéc nudi thuong phdm bat dau duoc mé rong tai
khu vyc dong bang song Ciru Long (Faculty of
Fisheries - Vietnam National University of
Agriculture, 2025), nhd vao diéu kién ty nhién thuan
loi, khu vuc nay nhanh chéng tré thanh ving nuoi
16n nhét ca nude. Pic biét, cac tinh nhw Ca Mau,
Séc Trang, Bac Liéu, Kién Giang va Bén Tre ghi
nhan duogc san lugng nudi tom ndi bat. Viéc xuit
khéu tdm nam 2024 ghi nhan dugc sy tang truong
vuot bac voi kim ngach tang 14% so voi nam 2023;
nam thi trudng xuat khau dang cha ¥ bao gdm Trung
Quéc va Hong Kong, My, Nhat Ban, Lién minh
Chau Au (EU) (Vietnam Association of Seafood
Exporters and Producers, 2025).

Mdi nam tir nganh ché bién thiy san loai ra
khoang 1,3 triéu tAn phu phdm bao gdm dau, xuong,
da va noi tang nhung chi méi 30% trong s6 do6 la
duogc tan dung cho phat trién san phém cho linh vuc
chan nuéi; khoang 70% luong phu pham con lai
khong chi gdy lang phi ma néu khong duogc xir 1y
dung cach s& anh huong dén méi truong xung quanh
(Agriculture and Environment newspaper, 2025).
Phu pham chinh trong qué trinh ché bién t6m dong
lanh 13 dau va vo tom chiém 33 dén 46% tom nguyén
liéu (Research Institute for Aquaculture No.2,
2022). Phan thit dau tom di duoc bao cao trong mot
cong bd trude ddy cua chinh nhém tac gia, chiém tir
9,35 dén 11,45% (Phan et al., 2024) va c6 gia tri cao
vé mit dinh dudng. Theo nhom tac gia Liu et al.
(2021), phan dau tém c6 gia tri dinh dudng cao véi
6,5620,01% protein; 6,5610,01% lipid; 4,11£0,14%
tro; 2,93+0,03% chét xo tho. Nguén phu phém vO
tom, thuong duoc sir dung trong viée thu hdi chitin
1a chu yéu, trong khi d6 phan du thuong st dung
v6i muc dich thire an chan nudi (Rahman & Koh,
2016; Nirmal et al., 2020). Trong cong ngh¢ thyc
pham, ngudn nguyén liéu phy pham tir tom da dugce
nghién ctru trong ché bién cac san pham dang tai cau
tric nhu surimi, xuc xich, paste tom,... (Nguyen et
al., 2013; Phan et al., 2024). Nhin chung, cac nghién
cliru du’O’C thyc hién xoay quanh phat trién san pham
ma chua chi trong dén qua trinh ton trit bao quan
d6i v6i ngudn nguyén liéu d& hu hong nhu thit dau
tom. Nhiing bién dbi gdy hu hong cua thit dau tom
chu yéu la do hoat dong cia protease ndi sinh co
trong h¢ ti€u hoa boi cAu tao dic biét cua tdm khi hé
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tiéu hoa nam & phan dau, tiép xac voi thit dau do dé
qua trinh hu hong xay ra nhanh chong hon (Nguyen
etal., 2013; Bui et al., 2022).

Mat khac, lanh dong la mot ky thuét bao quan
phd bién trong nganh cong nghiép thyc pham,
thudng dugc ap dung cho nhiéu loai san pham nhu
rau qua va thuy san. Tuy vdy, cac phuong phap nhu
dong lanh bang khong khi hay siéu &m co thé anh
huong dén chat lwong thanh pham do qua trinh lanh
d6ng dién ra cham, dan dén hinh thanh céc tinh thé
d4 16n, khong dong déu. Tir d6 thé gay hu hai mo
co, 1am bién tinh protein va lam thay d6i cac dc tinh
nhu két ciu, mau sic ciing nhu kha nang giit nude
ctia san phdm (Cheng et al., 2017; Zhan et al., 2018).
Mit khac, chat lugng cua nguyén liéu ciing tré nén
x4u di khi kéo dai thoi gian bao quan lanh dong dugc
xéc dinh bang cach dénh gia sy thay ddi cac thanh
phan chit lugng (Malik et al., 2021; Obemeata et al.,
2011; Liu et al., 2009). Theo Liu et al. (2025), qua
trinh x 1y nhiét (nau chin) truée khi bao quan lanh
d6ng dbi voi tom Fenneropenaeus chinensis gitp trc
ché su phat trién cua vi sinh vat, on dinh chit luong,
vd hoat enzyme va kéo dai thoi gian str dung. Bén
canh nhiét d6 ton trit déng phd bién 1a -18°C, viéc
ton trir & -10°C hay & nhiét d6 cao hon ciing dugc
ap dung cho cac nguyen liu thuy san da dugc xur Iy
nhiét nhdm can bang giira hiéu qua kiém soat vi sinh
vatva phan enzyme chua bi bét hoat véi viéc duy tri
chét lwong ciu trac cia nguyén liéu, ddng thoi gitp
tiét kiém nang luong (Le Bail et al., 2011; Siddiqui
et al., 2024).

Bén canh dd, nghién ciru trudc day cua Bui et al.
(2022) da budc dau danh gia vé qua trinh chan thit
déu tom v&i muc tiéu vo hoat protease ngi sinh, Kkét
qué nghién ctru nay cho thiy qua trinh xtr Iy chan &
90+42°C trong thoi gian 20 phut gitip vo hoat hoan
toan protease gop phan cai thién tinh 6n dinh cho
nguyén li€u. Tuy nhién nghién ctu nay khi duogc
thuc hién chi tap trung vao protease ndi sinh trong
thit diu tdm ma chwa danh gia dén cac dic tinh chét
lwong nguyén lidu sau chan va qua trinh bao quan
tiép theo. Trén co s& dd, nghién ctru hién tai dugc
tién hanh nhim muc tiéu danh gia tac dong cia qua
trinh x0 ly chan & diéu kién nhiét 46 90+2°C trong
thoi gian 20 phut dén hiéu qua 6n dinh chét lugng
thit dau tom thé chan tring dong thoi danh gia hiéu
qua bao quan lanh dong & hai nhiét d¢ -10+2°C va
-1842°C tir @6 1am tién d& cho cac nghién ctru tiép
theo trong viéc phat tr1en cac san pham thyc pham
tir ngudn phy phdm tiém ning nay.
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2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén li¢u

Ngudn nguyén liéu thit diu tom trong nghién
ctru duoc thu thap tir phy phdm phat sinh trong qué
trinh ché bién tom dong lanh tai Cong ty TNHH Hai
San Viét Hai, toa lac tai Quéc 16 1A, xa Long Thanh,
thanh phd Can Tho, Viét Nam. Sau mdi ca, phan thit
dau tom dwgc thu nhan khoang 1 kg/thi PE
(polyethylen), xép vao thing x6p giit nhiét da dugc
chuén bi d4 lam lanh (0 - 4°C). Thoi gian tir khi thu
nhan dén khi van chuyén vé phong thi nghiém khong
vuot qua 2 gio nham dam bao do tuoi va han ché
bién do6i chat lugng nguyén liéu. Tong luong mau
thu trong ; mdi dot khoang 10 kg, voi tan suat thu mau
02 lan/tuan va kéo dai lién tuc trong 04 tuan.

Phan thit dau tom sau khi dugc dua vé phong thi
nghiém duoc tién hanh xir Iy so b, loai bo phan vo
dau, chan ham, chan nguc, gan tuy (hepatopancreas),...
coOn sot lai, chi thu nhén phan thit dau tom. Phan thit
sau khi thu nhan duoc rira lai bang nudc sach (< 10°C),
dé rdo. Mot ph?m thit dau tdm duoc tién hanh phan tich
chét lugng nguyén liéu ban dau.

Hinh 1. Piu tdém nguyén vé ban dau
va thit dau tom thé chin trang sau so che

2.2. Tién xir Iy chin thit ddu tom

Qua trinh tién xir ly chén thit dau tom thé chan
trang duoc tién hanh dwa trén nghién ciru trude day
ctia Bui et al. (2022). Thit diu tdm duoc chan trong
nudc (ty 18 thit ddu tom va nude chan 13 1:6, w/v) &
nhiét do 90+2°C trong thoi gian 20 phut bang bé
diéu nhiét (Water bath Cole-Parmer WB-400, Trung
Quédc). Sau khi xir 1y, mau dugce lam lanh nhanh
bang hdn hop nude da dé két thic qua trinh. Mau
sau chan s& duoc phén tich ngay dé so sanh véi mau
tuoi. Cac mau con lai duge chuyén sang cap dong
véi dinh lugng 500 g/tti PE (polyethylen).

2.3. Noi dung nghién ciru

Thit d4u tém thé chan tréng sau khi duoc tién
hanh tién xt ly chin theo nhu mé ta & muc 2.2, tiép
dén dugc chuyén sang dong lanh trong diéu kién tu
dong Sanaky, VH-5699HY 4K, Viét Nam & hai diéu
kién nhiét do -10+2 (ki hiéu C-10) va -18+2°C (ki
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hiéu C-18), dau do nhiét d6 loai Type-K dugc su
dung dé theo d5i nhiét do. Mau dbi chimg khong tién
XU ly chan cling dugc chuén bi twong ty nhu muc
2.1 sau d6 dinh luong 500 g/tui PE va cap dong
trong diéu kién -104£2°C va -18+2°C (ki hiéu lan
luot 1a PC-10 va BC-18). Pinh ki 2 tuan/lan méau
dugc 1 dong dudi voi nude chay dén khi dat nhiét
d6 méi truong. Cac phan tich vé dic tinh chat luong
duoc tién hanh va so sanh ddi chiéu véi mau tuoi
chua thuc hién xur ly dé két luan vé su thay doi chat
luong thit diu tdm trong qua trinh bao quan.

2.4. Phuong phap phan tich

—-Po 4m (%) xac dinh bang cach sdy dén khdi
lwong khéng d6i & 105°C theo AOAC 950.46.

—Protein (%) xac dinh bang phwong phap
Kjeldahl theo NMKL No.6:2003.

— Lipid (%) xéc dinh bang phuong phap Soxhlet
theo NMKL No.31.1989.

— Tro (%) xéc dinh theo NMKL No.173.2005.

—NH; (mg NH3/100 g) xac dinh theo TCVN
3706-90.

— Gia tri pH: Xéac dinh bang pH ké TOA DKK
(model HM-41X; pH 0+14; chinh xac 0,01; Nhét
Ban).

—Dinh tinh H>S bang cach quan sat sy thay doi
mau sac cua phan tmg gitra HS va chi acetate trong
moi truong kiém tao PbS (mau den) theo TCVN
3699-90.

— Hoat tinh protease (Ul/g cbk): Thong qua xac
dinh ham lugng tyrosine (thanh phan chinh ciia phan
{ing giita protease va casein) bang phan tmg mau véi
Folin & budc séng 660 nm. Chat chudn tyrosine
dugc str dung dé xdy dung duong chuén (Anson,
1938).

— Téng s6 vi khuan hiéu khi (Total plate count —
TPC (30°C), CFU/g): Xac dinh theo TCVN
5165:1990.

— Escherichia coli (CFU/g) xac dinh theo ISO
16649-2:2001.

— Staphylococcus aureus (CFU/g) xac dinh theo
TCVN 7927:2008.

— Clostridium perfringens (CFU/g) xac dinh
theo TCVN 4991:2005.

— Vibrio parahaemolyticus (CFU/g) xac dinh
theo TCVN 8988:2012.

—Dinh lugng Salmonella spp./25g xac dinh theo
TCVN 10780-1:2017.
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2.5. Phwong phap thu nhin va xir Iy s6 liéu

Thi nghiém duoc thiét ké theo phuong phap
ngiu nhién voi t6i thiéu ba lan 1ap lai cho mdi
nghiém thire. Dit liéu thu duge duge tong hop bang
phan mém Excel 2019 va phan tich thong ké bang
Statgraphics Centurion. Viéc phén tich phuong sai
(ANOVA) két hop voi kiém dinh LSD dugc st dung
dé xac dinh sy khac biét c6 y nghia giita cac nghiém
thirc.

3. KET QUA VA THAO LUAN

3.1. DPic diém, tinh chit ciia thit diu tom thé
dung cho nghién ciru

Trong qua trinh ché bién va bao quan, viéc danh
gia dic diém va tinh chét ciia nguyén liéu 1a yéu to
can thiét nham 1am co s6 lya chon phwong phap xir
1y va bdo quan phu hgp cho tirng loai nguyén liéu cu
thé. Trong nghién ctru, viéc phan tich thanh phan
dic diém tinh chat cua ngudn nguyén liéu thit dau
tom & hai giai doan sau khi thu nhan theo muc 2.1
va sau khi tién xir Iy chan theo muc 2.2 da dugc tién
hanh, két qua dugc tong hop & Bang 1.
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Thanh phan co ban ctia thit diu tom trudc va sau
khi chan trong nghién ctru cho thdy sy bién dong
tuong d6i. Cac nguyén liéu hai san twoi thuong co
do 4m dao dong trén 80%, Kkét qua ghi nhén dugc
d6i v6i mdu thit du tom twoi do 4m lén dén
83,9810,01% va sau d6 giam con 73,04£0,03% khi
xtr Iy chan trong nuéc & 90+2°C trong thoi gian 20
phiit. Sy suy giam d6 am sau khi chan chu yéu 14 do
bién tinh nhiét gdy mat céu tric khong gian bac ba
clia protein, 1am suy yéu mang ludi giir nuge va
giam kha nang tuong tac mao dan trong clu triic
protein (Damodaran et al., 2008). Mot két qua twong
tu duoc bao cao bdi Juarez et al. (2010) vé su suy
giam d6 4m sau khi chan thit bo. Trong qua trinh ché
bién va bao quan, nhirng thay d6i vé cu trac protein
xay ra anh huong dén cac dic tinh vé kha nang giir
nude va cac dic tinh ciu tric khac cia nguyén lidu
(Gao et al., 2016). D 4m cta phan dau tom thé chan
trang tuoi dugc Liu et al. (2021) bao cdo vao khoang
72,9740,25%. Do 4m cia nguyén liéu thit dau tom
su tuoi duge Nguyen et al. (2014) bao cao or murc
85,42+0,69%, cao hon so vdi két qua vé do 4m cua
thit dau tom thé chan tring trong nghién ciru.

Bang 1. Thanh phin co bén ciia thit diu tdm (trwéc va sau chin) dung trong nghién ciru

Thanh phén Thit diu tdm trwéc chan Thit diu témsau chin
D6 am (%) 83,98+0,01° 73,04+0,032
Protein (%cbk — %can ban kho) 83,96+0,122 85,49+0,13°
Lipid (%cbk) 6,58+0,10° 7,24+0,18°
Tro (%cbk) 2,66+0,10* 2,67+0,04°
NH; (mg NHs/ 100g) 3,20£0,20° 2,55+40,04°
DPinh tinh H,S KPH* KPH
Hoat tinh protease (Ul/g cbk) 1,474+0,021 KPH
pH 7,28+0,01° 7,58+0,01°

(Gid tri duoc thé hién bang trung binh#d$ léch chuin ciia phép do it nhdt 3 lan ldp lai. Cdc chik cdi theo sau giong nhau
cung mot hang thé hién sy khdc biét khéng coé y nghia thong ké ¢ mirc 95%. (*)KPH: Khong phat hién)

Thit dau tom dwoc dung trong nghién ciru c6
ham lIugng protein cao (83,9620,12%cbk), tuy nhién
gié tri nay thap hon so véi nghién ciru trudc day cua
Nguyen et al. (2014) trén ngudn nguyén liéu thit dau
tom st voi ham lugng protein ghi nhan 1a 86,56%
cin ban kho. Ham lugng protein c¢6 trong ngudn
nguyén liéu tém & nhitng phan khac nhau Ia twong
dbi dong déu (Liu et al., 2021). Ciing theo nghién
ctru nay, dau tom 1a phan c6 ham luong lipid cao
nhit trong cac phan ctia tom (phan dau, than va dudi)
do dic biét vé céu tao phan gan va tuy tap trung tai
day Ngoai ra, phan gan va tuy & cac loai giap xéac la

“co quan du trit lipid” bao gém triglyceride va
phospholipid (Gulzar et al., 2020). Két qua tur Bang
1 con cho thdy, qua trinh chn cé tac dong dén
protein va lipid theo xu huéng ting 1én déng ké cua
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hai thanh phan nay (khac biét co y nghia thong ké,
p < 0,05). Su gia ting cta cac thanh phan khac
(protein, lipid va tro) sau qua trinh chan trong nudc
da duogc bao cao boi Juarez et al. (2010), theo do, sy
suy giam d6 am dugc xem 1a nguyén nhéan chinh dan
dén su gia ting ham luong cia cac thanh phan nay.
Mt khac, tro 1a thanh phﬁn dai dién cho téng ham
luong khoang chét trong thuc pham, ching cé vai
trd quan trong va can thiét dé duy tri mot s chirc
ning cua co thé (Akonor et al., 2016). Ham luong
tro trong thit ddu tom thé chén tring dung cho
nghién ciru ghi nhén ¢ muc 2,66+0,10% tinh trén
can ban kho va khong khac biét y nghia gitra trude
va sau khi chan (p > 0,05). Nhin chung, két qua
nghién ciru cho thay ba thanh phan protein, lipid va
tro déu co xu huéng tang 1én sau chan khi tinh trén
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can ban kho nguyén liéu, sy gia tang ndy mang tinh
tuong dbi chu yéu lién quan dén sy mat 4m dic biét
cao trong qua trinh chan thit dau tom.

Nguyén liéu thit dau tom st dung trong nghién
ciru duge danh gia co chét luong tdt, thé hién qua
két qua phan tich ham luong NHs va H.S déu dat
yéu cau theo tiéu chuan TCVN 7046:2019 ddi véi
thit tuwoi. Ngoai ra, ¢6 thé thay gia tri pH thit dau tom
sau khi chan c6 xu hudng ting tir 7,28+0,01 1én
7,58+0,01 (Bang 1). Gia tang gia tri pH sau khi chan
c6 lién quan dén sy bién tinh do nhiét cua protein,
tr d6 mot sd chudi peptide mé ra va bi phan hiy
thanh cdc amin ngan hon c6 it hodc khong co chira
nhém acid 1am cho pH ting cao hon mau tuoi ban
dau (Ferreira et al., 2024). Két qua ndy twong ty nhu
bdo céo gan day cua Xiong et al. (2025) vé su gia
tang pH thit tom Metapenaeus ensis sau khi chan.
Ngoai ra, két qua phan tich ciing cho thay hoat tinh
protease noi sinh ¢6 trong nguyén ligu thit dau tom
thé tuoi la kha cao (1,47440,021 Ul/g tinh trén can
ban kho) dugc vo hoat hoan toan sau qua trinh xu ly
chan ¢ 90+2°C trong thoi gian 20 phut (KPH sau
chan). Protease ndi sinh 14 yéu tb tic dong 1én thanh
phan protein lam giam cau tric, két cau va chat
lugng cua nguyén li¢u (Zeng et al., 2022). Do do,
viéc bat hoat hoan toan enzyme nay ngay tir giai
doan xtr Iy ban dau bang phwong phap chan khong
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chi giup 6n dinh céu triic protein co, ma con gop
phan han ché sy suy giam két cau va chét luong cam
quan cua nguyén liéu trong sudt qua trinh bao quan
lanh dong (Peng et al., 2019). Diéu nay khang dinh
vai tro quan trong cta budc xu ly nhiét nhu mét giai
phap cong nghé hiéu qua nham nang cao do 6n dinh
va kéo dai thoi gian luu trir nguyén liéu c6 ngudn
gbc tir phy pham tom.

3.2. Anh hwéng ciia qua trinh xir 1y chin dén
su thay doi dic tinh chit hrgng ciia thit
dau tom thé chin tring trong bao quan
doéng lanh

Cong doan xur ly chan dugc danh gia 1a co tac
dong dén két ciu, thuge tinh mau sdc va mat sb vi
sinh vét ¢6 trong ngudn nguyén lidu cho céng doan
bao quan tiép theo (Bhat et al, 2017). Theo
Shamasunder and Prakash (1994), qua trinh dong
lanh cac san pham da qua xur ly nhiét gdy ra mot s6
bién d6i khong mong muén ve két cdu, dinh dudng,
huong vi va mau sic. Tuy nhién, didu nay co thé
khic phuc duge cac bién doi nay thong qua viéc
kiém soat nhiét do trong sudt qua trinh bao quan
dong lanh (Sikorski et al., 1976). Chinh vi vay, viéc
danh gid kha niang bao quan dong lanh dbi voi
nguyén liéu thit dau tom sau khi xir Iy chan can dugc
tién hanh, tir &6 1am 13 hon trién vong cta qua trinh
xir Iy trude bao quan ddi véi ngudn nguyén lidu nay.

DC-10 ODC-18 ®EC-10 ®BC-18

4 \
Thoi gian bao quan (tuan)

8

Hinh 2. Bién ddi d9 4m thit dau tom theo diéu kién biao quin va xir Iy chin

(Ghi chu: BC-10: thit dau tém twoi béao quan ¢ -10£2 °C; BC-18: thit dau tém twoi bdo quan ¢ -1842 °C;
C-10: thit ddu t6m chan bdo qudn ¢ -10£2 °C va C-18: thit ddu tom chan béo qudn ¢ -1842 °C; ,
Cac chit cdi khac nhau trong cung mot thoi gian bao quan (chit in hoa) hodc cung mét mau (chit thuong) biéu thi sw

khdc biét 6 y nghia thong ké 6 mirc 95%)
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Két qua tir Hinh 2 cho thay qua trinh bao quan
dong lanh ghi nhan su suy giam vé do 4 am trong thit
dau tom & cac nghiém thire nghién ciru (xtr Iy chan
va khong chan). Thit dau tdm sau khi chan cho thiy
su suy giam vé do 4m thip hon so v6i mau tuoi.
Ngoai ra, viéc bdo quan thit dau tdm tuoi ¢ nhiét do
-1042°C lam giam d6 am rd rét hon so véi mau tuoi
dugc bao quan & -18+2°C. Mét mat vé do am trong
bdo quan dong lanh la do qué trinh thang hoa hoi
nude bé mit, ngoai ra nhimg bién dang soi co trong
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qua trinh bao quan ciing 1a nguyén nhan cho sy suy
giam nay (Gandotra, 2012). Viéc giam 4m trén
nguyén liéu tom thé chan tring trong 10 ngay bao
quan dong lanh cling duogc bao cao boi Suyani et al.
(2019). O hai mau déu duogc xir Iy nhiét, su that thoat
dd6 4m & -10+2°C cao hon so voi -1842°C; toc do
lanh dong nguyén lidu co tac dong dén su suy giam
d6 am. Theo Tan and Xie (2021) lanh dong nhanh
gdy giam 4m it hon so v&i lanh dong chdm & nguyén
liéu ca Pseudosciaena crocea.
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Thoi gian bao quan (tuan)

Hinh 3. Ham lwgng protein thit diu tdm trong bio quan dong lanh

(Ghi chii: DC-10: thit ddu tém twoi bdo qudn & -1022 °C; PC-18: thit dau tém tuoi bio qudn & -1842 °C;
C-10: thit ddu tém chan bdo qudn ¢ -10£2 °C va C-18: thit ddu tém chan béo qudn & -1842 °C; )
Cdc chir cdi khdc nhau trong cung mét thoi gian bdo qudn (chir in hoa) hodc cung mot mau (chir thuong) biéu thi su

khdc biét c6 y nghia thong ké & mirc 95%)

Su suy giam dang ké vé& ham lugng protein ghi
nhan & hai mau thit dau tm tuoi bao quan &
-1042°C va -18+2°C (Hinh 3), sau 8 tudn bao quan
ham lugng protein con lai dudi 50% cbk. Su suy
giam ham lugng protein trong qua trinh bao quan
d6ng lanh thit dau tém tuoi chu yéu c6 lién quan dén
qua trinh hoat dong cua cac enzyme ndi sinh dan dén
su phan giai protein va lam mém két ciu mé co.
Theo Zhou et al. (2023), trypsin, calpain va
cathepsin 1a cic enzyme noi sinh gdy ra mém va
phan huy co tém, trong d6 trypsin 1a mot loai
protease chu yéu trong ndi tang tom (gan tuy), két
quéa nghién ctru nay cho thdy su suy giam dang ké
thanh phan protein myofibrillar trong co tom do
hoat dong cua trypsin. Két qua mot nghién ciru khac
ctia Peng et al. (2019) ciing cho thiy protease noi
sinh hoat dong phan giai protein trong thit tom chu
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yéu 1a trypsin. Ngoai ra, két qua nghién ciru cia
Zhou et al. (2023) bao quan dong lanh & -18°C van
ghi nhan hoat dong cua trypsin. O diéu kién bao
quén -10+2°C d6i voi mau tuoi, mat mét protein ghi
nhan rd rét hon sau 8 tuan bao quan, ham luong sau
bao quan dudi 30% can ban kho.

Bén canh do, két qua tir Hinh 3 cho théy viéc Xur
1y v6 hoat protease & diéu kién 90+2°C trong thoi
gian 20 phut c6 vai trd quan trong cho 6n dinh chat
luong thit diu tom bao quan dong lanh tiép theo khi
mirc do suy giam protein 1a twong dbi thap. Sau 8
tun bao quan dong lanh, ham lugng protein cua thit
dAu tém chan van duy tri & mtc trén 80% (tinh trén
ban khé) & ca hai didu kién bao quan (-10+2°C va
-1842°C). Trén thyc té, qué trinh ra dong c6 thé dan
dén suy giam ham lugng protein trong nguyén liéu,
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chu yéu do sy rira trdi cac protein va hop chat hoa
tan tir mé co (Ali et al., 2015). Viéc bao quan lanh
déng gép phan lam chdm qua trinh ton that chét
luong nguyén li¢u, tuy nhién qua trinh phan hay
protein va oxy hoa lipid tang khi nhiét d¢ bao quan
o0 muc cao hon (Saeed & Howell, 2002). Khi thoi

Téap 61, S6 CD: Néng nghiép bén ving vi an ninh hrong thiee va an toan thue phiam: 98-109

gian bao quan kéo dai, nhiét d6 cép dong duy tri &
mirc -20°C khong 1am anh huéng dang ké dén muc
d6 bién tinh cuia protein to co ¢ ca thu nguyén con
va thit c4 thu nghién (Fukuda et al., 1982).
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Thoi gian bio quan (tuin)

Hinh 4. Bién dong lipid trong thit diu tdm sau xir Iy chin va bio quan déng

(Ghi chii: PC-10: thit dau tém twoi bdo qudn & -1042 °C; DC-18: thit ddu tom twoi bdo quan & -1842 °C;
C-10: thit ddu tém chn bao quan ¢ -1022 °C va C-18: thit ddu tom chan bio quan ¢ -1842 °C; ,
Cac chir cdi khac nhau trong cung mot thoi gian bao quan (chit in hoa) hodc cung mot mau (chik thuong) biéu thi sy

khdc biét ¢6 y nghia thong ké 6 mirc 95%)

Sy suy giam ham lwong lipid trong qua trinh bao
quan dong lanh thuy san c6 lién quan chat ch dén
qua trinh oxy hoéa lipid, ma nguyén nhan chinh duoc
xac dinh 1a do hoat dong cua cac enzyme ndi sinh
dac biét 1a lipoxygenase (Shi et al., 2017). Ngoai ra,
qué trinh phan giai c6 chon lgc cua cac phan ti
triglyceride va phospholipid ciing gop phan lam
thay d6i dang ké thanh phéan lipid cta co thit tom
trong sudt thoi gian bao quan (Romotowska et al.,
2016). Két qua dugc trinh bay tai Hinh 4 cho thiy
ham luong lipid giam dang ké & ca hai nhém mau
thit dau tom tuoi trong subt thoi gian bao quan dong
lanh. Pac biét, mic do suy giam cao hon ghi nhan &
mau thit diu tdm tuoi sau 8 tudn & didu kién
-1042°C. Piéu kién nhiét do bao quan khong on

104

dinh c6 thé lam gia ting hoat tinh enzyme va day
nhanh qua trinh oxy hoa lipid, tir &6 dan dén sy mat
mat lipid nghiém trong hon. Sy suy giam ham lugng
lipid thap hon ghi nhan duoc & ca hai mau da xir Iy
chan, ¢6 thé thay qué trinh xir Iy & 90+2°C trong thoi
gian 20 phut khong chi vo hoat hoan toan protease
¢6 trong thit dau tdom ma con c6 kha ning bét hoat
lipoxygenase co trong nguyén li¢u nay (Lopez et al.,
1994). Hinh 4 con cho thay bién dong vé ham lugng
lipid trong thit dau tom sau chan khi bao quan &
-1842°C 1a tuwong ddi thép, dao dong trong khoang
1,04 % can ban kho. Su suy giam vé lipid & thit dau
t6m dong lanh co xir Iy chan dugc Iy giai dva trén
su rtra troi phospholipid trong cong doan rd dong
(Benjakul & Bauer, 2000).
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Hinh 5. Him hrgng tro trong thit dau tdm qua cac diéu ki¢n bio quan dong lanh

(Ghi chu: BC-10: thit dau tém twoi bdo quan ¢ -10£2 °C; BC-18: thit dau tém twoi bdo quan ¢ -1842 °C;
C-10: thit ddu tém chan bdo qudn ¢ -1042 °C va C-18: thit ddu t6m chdn bdo qudn & -1842 °C;

ns: not significant — khéng c6 y nghia thong ké & mirc 95%)

Thanh phan tro trong nguyén liéu phan anh ham
luong khoang chét cé trong nguyén lidu do. Két qua
tir Hinh 5 cho thay khong co su khac biét y nghia ve
mit thdng ké giita cac miu thit diu tom trong qua
trinh bao quan dong lanh ké ca cac mau tuoi, chan
va & ca hai muc nhiét d¢ bao quan (p > 0,05). Ham
luong tro trong thit dau tom dao dong & muc 3%
(can ban kho), c6 thé thiy ton trit dong lanh trong 8

st bC-10 ObC-18 BC-10 BC-18

NH3 (mg NH3/100 g)

tuan khong gay anh huong dang ké dén thanh phan
khoéng trong thit diu tom thé chan tring. Két qua
nghién ciru ciia Malik et al. (2021) vé qua trinh bao
quéan lanh dong & -18°C dbi v6i nam loai ca nudc
ngot tir song Nile cho thay ham luong tro co xu
hudng gia tang sau 45 ngay bao quan, tuy nhién sy
thay doi nay khong c6 y nghia théng ké (p > 0,05).

T
G
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4 6 8

Thot gian bao quan (tuﬁn}

Hinh 6. Him lrgng NH; sinh ra trong qua trinh bio quan thit diu tém

(Ghi chii: BPC-10: thit dau tém twoi bdo quan ¢ -10£2 °C; DC-18: thit dau tém twoi bdo quan ¢ -1842 C;
C-10: thit ddu tom chan bao quan ¢ -1022 °C va C-18: thit ddu tom chan bao quan ¢ -1842 °C; 7
Cdc chir cdi khdac nhau trong cung mét thoi gian bdo quan (chir in hoa) hodc cung mot mau (chir thuong) biéu thi su

khdc biét 6 y nghia thong ké 6 mirc 95%)
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Su hu hong cia cac san phdm thit va hai san
thuong di kém voi giai phong amoniac (NH3) hodc
hydrogen sulfide (H,S) (Barandun et al., 2019). Két
qué tir Hinh 6 cho thay, ham lugng NH; trong mau
thit dau tom c6 xu hudng ting trong sudt qua trinh
bao quan dong lanh thit dau tom twoi ¢ ca hai mic
nhiét do (-10+2°C va -18+2°C). Su phén gidi protein
do protease noi sinh khong chi 1am suy giam céu
triic md co ma con tao ra cac san pham trung gian
nhu peptide va acid amin, day 1a tién chat cho cac
phan tmg sinh hoc tiép theo, dic biét 1a qua trinh khir
amin dan dén hinh thanh cac hop chit nito d& bay
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hoi nhu amoniac (NH3) (Peng et al., 2019). Ngoai
ra, két qua ¢ Hinh 6 con cho thdy qué trinh chan
nguyén liéu thit dau tdm trudc bao quan dong lanh
gitip han ché sy hinh thanh NHs. Nhu d3 dé cap
trude do, viéc chan ¢ 90+2°C trong thoi gian 20 phit
da vo hoat hoan toan enzyme c6 trong thit dau tom
tir &6 han ché qua trinh phén giai protein hinh thanh
NH;. Két qua nay cang khang dinh cho qué trinh
chan thit dau tom gitp 6n dinh chat luong trong qua
trinh bao quan déng lanh, nhung bién dong vé thanh
phan chu yéu c6 lién quan dén qua trinh rira troi khi
rd dong (Ali et al., 2015; Don et al., 2018).
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Hinh 7. Su thay ddi gia tri pH ciia thit ddu tdm theo thoi gian bio quan

(Ghi chii: PC-10: thit dau tém twoi bdo qudn & -1042 °C; DC-18: thit ddu tom twoi bdo quan & -1842 °C;
C-10: thit dau tém chn bao quan ¢ -1022 °C va C-18: thit ddu tom chan bio quan ¢ -1842 °C; ,
Cac chir cdi khac nhau trong cung mot thoi gian bao quan (chit in hoa) hodc cung mot mau (chik thuong) biéu thi sw

khdc biét ¢6 y nghia théng ké ¢ mirc 95%)

Song song vé&i su gia tang ham luong NHj thi gia
tri pH cuia thit dau tém trong qua trinh bao quan ciing
ghi nhén sy bién dong theo chiéu huéng ting dang
ké & hai mau thit dau tom tuoi, khac biét c6 ¥ nghia
thdng ké (p < 0,05). Qua trinh phén giai protein cia
protease noi sinh hinh thanh NH3 la nguyén nhan
chu yéu cho su gia ting ctia pH trong sudt qua trinh
bao quan thit dau tom tuoi (Peng et al., 2019). Theo
Subbaiah et al. (2015), su gia tang pH trong qua
trinh déng lanh t6m c6 lién quan dén sy gia ting cua
thanh phan nito d& bay hoi. Mot két qua vé sy gia
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tang pH ciling dugc Jin et al. (2018) bao céo trén
ngudn nguyén liéu tém (Solenocera crassicornis)
trong qua trinh bao quan dong lanh. Mat khac, két
qua tir Hinh 7 cho thiy qua trinh xtr Iy chan thit dau
tom trude giup on dinh pH trong sudt thoi gian bao
quan dong lanh, khong khac biét ¥ nghia vé mit
théng ké & hai mu thuc hién chan trude bao quan.
Két qua nay gop phan khang dinh thém cho hi¢u qua
cua qua trinh chan trong viéc on dinh chat luong cta
thit du tom thé chan tring trong qua trinh bao quan
dong lanh.
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toan vé mit vi sinh ciia thit ddu tém thé chan tring

ban diu va sau 8 tuin bio quan dong lanh

Thit dau tom

Thitdiu tom Miu Miu Miu  Miu

Chi tiéu truée chin __ sauchin DC-10_ PC-18 _ C-10__ C-18
TPC (30°C), CFU/g) 2,6x10° 1,8x10% 1,4x10° 5,2x10° 8,9x10° 3,7x10?
Escherichia coli (CFU/g) <10 <10 <10 <10 <10 <10
Staphylococcus aureus (CFU/g) <10 <10 <10 <10 <10 <10
Vibrio parahaemolyticus (CFU/g) <10 <10 <10 <10 <10 <10
Salmonella spp. /25g KPH* KPH KPH KPH KPH KPH
Clostridium perfringens (CFU/g) <10 <10 <10 <10 <10 <10

(Ghi chii: DC-10: thit ddu tém tuoi bdo qudn & -1042 °C; PC-18: thit dau tém tioi bdo qudn & -1842 °C;
C-10: thit ddu t6m chan bdo qudn ¢ -10%2 °C va C-18: thit dau t6m chdn bdo qudn & -1842 °C; (¥)KPH: Khéng phat

hién)

Viée xir Iy chan & 90+2°C trong 20 phut ddi véi
thit ddu tom thé chan tring gitp lam giam dang ké
mat sé vi sinh vat c6 trong nguyén liéu. Két qua tir
Bang 2 cho thdy, mat s6 TPC ban dau cua thit dau
tom tuoi & murc 2,6x10° CFU/g sau qua trinh xu 1y
chan mat s giam con 1,8x10% CFU/g. Su gia ting
mat sb vi khudn hiéu khi téng sé (TPC) cua hai mau
thit dau tom tuoi phan anh trong hai diéu kién bao
quan -10£2°C va -1842°C van ghi nhan sy hoat
dong tuong dbi cua vi sinh vat. Gram and Huss
(1996) cho rang trong diéu kién bao quan dong lanh
van c6 su phat trién twong ddi chdm ctia cac nhom
vi khudn chiu lanh. Tuy nhién, két qua con cho thiy
vai tro 6n dinh chat luong vé mit vi sinh cua qua
trinh chan trude khi bao quan dong lanh thit dau tom
khi mat s bién ddi thdp hon dang ké so v6i miu tuoi
cung thoi gian bao quan (tudn 8), cac két qua mat sb
vi sinh vt sau bao quan 8 tudn déu dap tng TCVN
12614:2019.

4. KET LUAN
Két qua nghién ctru cho thdy qué trinh chan &
90+2°C trong 20 phut trude khi bao quan dong lanh

TAI LIEU THAM KHAO (REFERENCES)

Agriculture and Environment newspaper. (2025).
Value-added processing of seafood by-products:
Emerging engine for growth (in Vietnamese).
https://nongnghiepmoitruong.vn/che-bien-sau-
phu-pham-thuy-san-dong-luc-tang-truong-moi-
d755258.html

Akonor, P. T., Ofori, H., Dziedzoave, N. T., &
Kortei, N. K. (2016). Drying characteristics and
physical and nutritional properties of shrimp
meat as affected by different traditional drying
techniques. International Journal of Food
Science, 1, 7879097.
https://doi.org/10.1155/2016/7879097

Ali, S., Zhang, W., Rajput, N., Khan, M. A., Li, C.
B., & Zhou, G. H. (2015). Effect of multiple

¢6 vai trd quan trong trong viéc 6n dinh chat lwong
thit dau tdm thé chan trang. Viéc xtr 1y chan gitip vo
hoat protease ngi sinh, han ché cac bién ddi bat loi
trong sudt 8 tuan trir dong, duy tri ham luong protein
trén 80% (tinh theo cin ban kho), 6n dinh ham luong
lipid, ciing nhu giam tdc d6 bién déi cac chi tiéu hu
hong nhu amoniac (NHs) va pH. Ngoai ra, viéc xu
ly chan con gitp 6n dinh chit luong vi sinh cua thit
dau t6m sau 8 tudn bao quan dong lanh dap tng yéu
cau an toan theo TCVN 12614:2019. Tuy nhién,
diéu kién bao quan ¢ -18+2°C vén cho hiéu qua bao
quan cao hon so véi -10+2°C thé hién qua muc do
suy giam protein va lipid thip hon, ham lwong NH;
tich Iy it hon va pH 6n dinh hon. Qua do, két qua
nghién ctru khing dinh tiém ning tmg dung qua
trinh chan nhu mot bude xir Iy don gian nhung hiéu
qua dé nang cao gié tri va kéo dai thoi gian bao quan
cho cac phu pham dé hu hong nhu thit dau tom, gop
phan giam that thoat sau thu hoach va huéng dén
phat trién bén viing trong ché bién thay san.

freeze-thaw cycles on the quality of chicken
breast meat. Food Chemistry, 173, 808—814.
https://doi.org/10.1016/j.foodchem.2014.09.095

Anson, M. L. (1938). The estimation of pepsin,
trypsin, papain, and cathepsin with hemoglobin.
Journal of General Physiology, 22(1), 79-89.
https://doi.org/10.1085/jgp.22.1.79

Barandun, G., Soprani, M., Naficy, S., Grell, M.,
Kasimatis, M., Chiu, K. L., Ponzoni, A., &
Gider, F. (2019). Cellulose Fibers Enable Near-
Zero-Cost Electrical Sensing of Water-Soluble
Gases. ACS Sensors, 4(6), 1662—16609.
https://doi.org/10.1021/acssensors.9b00555

Benjakul, S., & Bauer, F. (2000). Physicochemical
and enzymatic changes of cod muscle proteins

107



Tap chi Khoa hoc Pai hoc Can Tho Téap 61, S6 CD: Néng nghiép bén ving vi an ninh hrong thiee va an toan thue phiam: 98-109

subjected to different freeze—thaw cycles. Journal
of the Science of Food and Agriculture, 80(8),
1143-1150. https://doi.org/10.1002/1097-
0010(200006)80:8<1143::AID-
JSFA610>3.0.CO;2-C

Bhat, T. H., Chouksey, M. K., Balange, A. K., &
Nayak, B. B. (2017). Effect of Heat Treatment at
Different Stages of Rigor on the Quality of
Pacific White Shrimp (Litopenaeus vannamer).
Journal of Aquatic Food Product Technology,
26(7), 770-780.
https://doi.org/10.1080/10498850.2017.1288184

Bui, M. D., Phan, M. T., Nguyen, V. M. & Tran, T.
T. (2022). Kinetics inactivation of protease from
head meat of whiteleg shrimp (Litopenaeus
vannamei). In Tay Nguyen University (Editor),
Proceedings of Vietnam National Conference on
Biotechnology 2022. Science and Technology
Publishing House. 672-677 (in Vietnamese).

Cheng, L., Sun, D. W., Zhu, Z., & Zhang, Z. (2017).
Effects of high pressure freezing (HPF) on
denaturation of natural actomyosin extracted
from prawn (Metapenaeus ensis). Food
Chemistry, 229, 252-259.
https://doi.org/10.1016/j.foodchem.2017.02.048

Damodaran, S., Parkin, K. L., & Fennema, O. R.
(2008). Fennema's food chemistry (4th ed.).
CRC Press, Taylor & Francis Group.

Don, S., Xavier, K. A. M., Devi, S. T., Nayak, B. B.,
& Kannuchamy, N. (2018). Identification of
potential spoilage bacteria in farmed shrimp
(Litopenaeus vannamei): Application of Relative
Rate of Spoilage models in shelf life-prediction.
Lwt, 97,295-301.
https://doi.org/10.1016/j.1wt.2018.07.006

Faculty of Fisheries - Vietnam National University of
Agriculture. (2025). Historical Background of
Whiteleg Shrimp (Litopenaeus vannamei) (in
Vietnamese). https://khoathuysan.vnua.edu.vn/boi-
canh-lich-su-tom-the-chan-trang.html

Ferreira, G. A., Barro, A. G., Terto, D. K., Bosso, E.
B., Dos Santos, E. R., Ogawa, N. N., & Bridi, A.
M. (2024). Sensory quality of beef with different
ultimate pH values—A Brazilian perspective.
Meat Science, 209, 109415.
https://doi.org/10.1016/j.meatsci.2023.109415

Fukuda, Y., Tarakita, Z., Kawamura, M., Kakehata, K.

I, & Arai, K. 1. (1982). Denaturation of myofibrillar

protein in chub mackerel during freezing and
storage. Nippon suisan gakkaishi, 48(11), 1627-
1632. https://doi.org/10.2331/suisan.48.1627

Gandotra, R. (2012). Effect of Chilling and Freezing
on Fish Muscle. IOSR Journal of Pharmacy and
Biological Sciences, 2(5), 5-9.
https://doi.org/10.9790/3008-0250509

Gao, R., Feng, X., Li, W., Yuan, L., Ge, J., Lu, D.,
Chen, B. & Yu, G. (2016). Changes in properties

108

of white shrimp (Litopenaeus vannamei) protein
during thermal denaturation. Food science and
biotechnology, 25, 21-26.
https://doi.org/10.1007/s10068-016-0003-0

Gram, L., & Huss, H. H. (1996). Microbiological

spoilage of fish and fish products. International
Journal of Food Microbiology, 33(1), 121-137.
https://doi.org/10.1016/0168-1605(96)01134-8

Jin, L., Ding, G., Li, P., Gu, J., & Zhang, X. (2018).

Changes in quality attributes of marine-trawling
shrimp (Solenocera crassicornis) during storage
under different deep-frozen temperatures. Journal
of Food Science and Technology, 55(8), 2890-
2898. https://doi.org/10.1007/s13197-018-3207-x

Juarez, M., Failla, S., Ficco, A., Pefia, F., Avilés, C.,

& Polvillo, O. (2010). Buffalo meat composition
as affected by different cooking methods. Food
and Bioproducts Processing, 88(2-3), 145-148.
https://doi.org/10.1016/j.fbp.2009.05.001

Liu, C., Lu,J., & Su, Y. C. (2009). Effects of flash

freezing, followed by frozen storage, on reducing
Vibrio parahaemolyticus in pacific raw oysters
(Crassostrea gigas). In Journal of Food
Protection, 72(1), 174-1717.
https://doi.org/10.4315/0362-028X-72.1.174

Liu, Z., Liu, Q., Zhang, D., Wei, S., Sun, Q., Xia, Q.,

Shi, W., Ji, H., & Liu, S. (2021). Comparison of
the proximate composition and nutritional profile
of byproducts and edible parts of five species of
shrimp. Foods, 10(11), 1-16.
https://doi.org/10.3390/foods10112603

Liu, J., Yan, X., He, B., Wang, F., Liu, Y., Li, S., &

Li, X. (2025). Effect of trehalose, precooking
and reheating treatment on the textural and flavor
qualities of frozen Chinese shrimp
(Fenneropenaeus chinensis). Journal of Food
Composition and Analysis, 145, 107804.
https://doi.org/10.1016/j.jfca.2025.107804

Lopez, P., de la Fuente, J. L., & Burgos, J. (1994).

Temperature dependence of lipoxygenase heat
inactivation; evaluation with linearly increasing
temperature profiles. Zeitschrift fur Lebensmittel-
Untersuchung und -Forschung, 199(4), 281-284.
https://doi.org/10.1007/BF01193312

Malik, L. A., Elgasim, E. A., Adiamo, O. Q., Ali, A.

A., & Mohamed Ahmed, I. A. (2021). Effect of
frozen storage on the biochemical composition of
five commercial freshwater fish species from
River Nile, Sudan. Food Science and Nutrition,
9(7), 3758-3767.
https://doi.org/10.1002/fsn3.2340

Nirmal, N. P., Santivarangkna, C., Rajput, M. S., &

Benjakul, S. (2020). Trends in shrimp processing
waste utilization: An industrial prospective.
Trends in Food Science & Technology, 103, 20-
35. https://doi.org/10.1016/j.tifs.2020.07.001



Tap chi Khoa hoc Dai hoc Cén Tho

Nguyen, V. M., Chung, T. T. P., Huynh, V. N. & Tran,

T. T. (2013). Using shrimp head meat and
shredded shrimp meat in sausage processing. Can
Tho University Journal of Science, (27), T1-78.
https://ctujsvn.ctu.edu.vn/index.php/ctujsvn/article
/view/1592 (in Vietnamese).

Nguyen, V. M., Nguyen, N. T. D., & Tran, T. T.
(2014). Determine of drying condition to
production and storage of Tiger shrimp head
meat powder. Can Tho University Journal of
Science, (Fisheries Special Issue), 22-30.
https://ctujsvn.ctu.edu.vn/index.php/ctujsvn/articl
e/view/1801

Obemeata, O., Nnenna, F. P., & Christopher, N.
(2011). Microbiological assessment of stored
Tilapia guineensis. African Journal of Food
Science, 5(4), 242-247.
http://www.academicjournals.org/ajfs

Peng, Y., Chen, S., Ji, H., & Liu, S. (2019).
Localization of trypsin-like protease in
postmortem tissue of white shrimp (Litopenaeus
vannamei) and its effect in muscle softening.
Food Chemistry, 290, 277-285.
https://doi.org/10.1016/j.foodchem.2019.03.147

Phan, M. T., Tran, T. T. & Nguyen, V. M. (2024).
Using shredded shrimp meat and shrimp head
meat in frozen shrimp paste processing. Journal
of Agriculture and Rural Development, 24
(Special issue: Application of green technologies
toward sustainable development), 151-161 (in
Vietnamese).

Rahman, M., & Koh, K. (2016). Effect of shrimp
meal made of heads of black tiger (Penaeus
monodon) and white leg (Litopenaeus vannamer)
shrimps on growth performance in broilers. The
Journal of Poultry Science, 53(2), 149-152.
https://doi.org/10.2141/jpsa.0150008

Research Institute for Aquaculture No.2. (2022).
Current Utilization and Quality of Shrimp By-
products from Frozen Shrimp Processing Plants
(in Vietnamese).
https://vienthuysan2.org.vn/hien-trang-su-dung-
va-chat-luong-nguon-phu-pham-tom-tu-nha-
may-che-bien-tom-dong-lanh/

Romotowska, P. E., Karlsdottir, M. G., Gudjonsdottir,
M., Kristinsson, H. G., & Arason, S. (2016).
Influence of feeding state and frozen storage
temperature on the lipid stability of Atlantic
mackerel (Scomber scombrus). International
Journal of Food Science and Technology, 51(7),
1711-1720. https://doi.org/10.1111/ijfs.13146

Saeed, S., & Howell, N. K. (2002). Effect of lipid
oxidation and frozen storage on muscle proteins
of Atlantic mackerel (Scomber scombrus).
Journal of the Science of Food and Agriculture,
82(5), 579-586. https://doi.org/10.1002/jsfa.1080

109

Téap 61, S6 CD: Néng nghiép bén ving vi an ninh hrong thiee va an toan thue phiam: 98-109

Shi, J., Zhang, L., Lu, H., Shen, H., Yu, X., & Luo, Y.
(2017). Protein and lipid changes of mud shrimp
(Solenocera melantho) during frozen storage:
chemical properties and their prediction. International
Journal of Food Properties, 20(2), 2043-2056.
https://doi.org/10.1080/10942912.2017.1361973

Siddiqui, H. A., Singh, S., Bahmid, N. A., &
Sasidharan, A. (2024). Applying innovative
technological interventions in the preservation
and packaging of fresh seafood products to
minimize spoilage: A systematic review and
meta-analysis. Heliyon, 10(8), €29066.
https://doi.org/10.1016/j.heliyon.2024.e29066.

Subbaiah, K., Majumdar, R. K., Choudhury, J.,
Priyadarshini, B. M., Dhar, B., Roy, D., Saha,
A., & Maurya, P. (2015). Protein degradation
and instrumental textural changes in fresh Nile
Tilapia (Oreochromis niloticus) during frozen
storage. Journal of Food Processing and
Preservation, 39(6), 2206-2214.
https://doi.org/10.1111/jfpp.12465

Tan, M., & Xie, J. (2021). Exploring the effect of
dehydration on water migrating property and protein
changes of large yellow croaker (Pseudosciaena
crocea) during frozen storage. Foods, 10(4), 784.
https://doi.org/10.3390/foods 10040784

Vietnam Association of Seafood Exporters and
Producers. (2025). Infographic: Vietnam’s
Shrimp Export Performance in 2024 (in
Vietnamese). https://vasep.com.vn/san-pham-
xuat-khau/infographic/infographic-xuat-khau-
tom-viet-nam-nam-2024-32619.html

Zeng, X., Jiao, D., Yu, X., Chen, L., Sun, Y., Guo,
A., Zhu, C., Wu, ], Liu, J., & Liu, H. (2022).
Effect of ultra-high pressure on the relationship
between endogenous proteases and protein
degradation of Yesso scallop (Mizuhopecten
yessoensis) adductor muscle during iced storage.
Food Chemistry: X, 15(June), 100438.
https://doi.org/10.1016/j.fochx.2022.100438

Zhan, X., Sun, D. W., Zhu, Z., & Wang, Q. J.
(2018). Improving the quality and safety of
frozen muscle foods by emerging freezing
technologies: A review. Critical reviews in food
science and nutrition, 58(17), 2925-2938.
https://doi.org/10.1080/10408398.2017.1345854

Zhou, T., Ding, Y. X., Benjakul, S., Shui, S. S., &
Zhang, B. (2023). Characterization of endogenous
enzymes in sword prawn (Parapenaeopsis
hardwickii) and their effects on the quality of muscle
proteins during frozen storage. LWT, 177, 114563.
https://doi.org/10.1016/j.1wt.2023.114563



