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DANH MUC CAC KY HIEU, CAC CHU CAI VIET TAT

Ki hiéu Tiéng Anh Tiéng Viét
AGAC Association of Official Analytical | Hiép hoi céc, nha hoa hoc phan
Chemists tich chinh thong.
BCA Axit bicinchoninic Axit bicinchoninic
2-BHA | 2- tert -butyl-4-hydroxyanisole 2- tert -butyl-4-hydroxyanisol
3-BHA | 3- tert -butyl-4-hydroxyanisole 3- tert -butyl-4-hydroxyanisol
BHA Butylated hydroxyanisole Hydroxyanisol da butylat hoa
BHT Butylated hydroxytoluene Hydroxytoluene butylated
CAS Cells Alive System Hé thong giit gin té bao séng
DHA Docosahexaenoic acid Axit docosahexaenoic
DNA Deoxyribonucleic acid AXit deoxyribonucleic
DP Damage point Piém hu hong
DPA Docosapentaenoic acid AXit docosapentaenoic
. ) . 5,5'-Dithiobis (axit 2-
DTNB 5,5'-Dithiobis (2-nitrobenzoic acid) . .
nitrobenzoic)
bC Péi chimng
EDTA Ethylenediaminetetraacetic acid Axit etylendiamintetraaxetic
EPA Eicosapentaenoic acid Axit eicosapentaenoic
FDA Food and Drug Administration Cuf Quéfl 1y thye pham va duoc
pham My
FFA Free fatty acids Acid béo tu do
FR Free radicals Géc tu do
HDPE | High Density Polyethylene Vit liéu nhua déo mat do cao
IAA Indole acetic acid Axit axetic indol
) i Céc acid béo khong bao hoa da
LCPUFA | Long-chain polyunsaturated fatty acids .
chuoi dai
MDA Malondyaldehyde Malondyaldehyde
MUFA Monounsaturated fatty acid Céc acid béo khong bao hoa don
NaA Sodium acetate Natri axetat
NaL Sodium lactate Natri lactat
PE Polyethylene Poly etylen
PET Polyethylene terephthalate Poly (etylen terephtalat)
PS Polystyrene Poly stiren
PV Peroxide value Gia tri peroxide
PVC Poly (vinyl chloride) Poly (vinyl clorua)




Ql Quality indicators Chi s6 chat lugng
SDS Sodium dodecyl sulfate Natri dodecyl sunfat
SFA Saturated Fatty Acid Céc acid béo bao hoa
SH Sulfhydryl Sulthydryl
SPE Solid phase extraction Chiét pha rin
TBA Tert-butyl alcohol Rugu tert-butyl
. L . . Céac chat phan tUng véi axit
TBARS | Thiobarbituric acid reactive substances ) .
thiobarbituric
TCA Trichloroacetic acid Axit tricloaxetic
TMA Trimethylamine Trimetylamin
TMAO | Trimethylamin oxide Trimetylamin oxit
Tris HCI | Tris hydrochloride Tris hydroclorua
TRP Tryptophan Tryptophan
USAID United States Agency for International | Co quan Phat trién Qudc té cua
Development Hoa Ky
VASEP Vietnam Association of Seafood | Hiép hoi Ché bién va Xuat khau
Exporters and Producers Thuy san Viét Nam
Western & Central Pacific Fisheries | Uy ban Nghé c4 Trung - Tay
WCPFC

Commission
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MO PAU
Ly do chon dé tai

O Viét Nam noi chung va tinh Khanh Hoa néi riéng, khai thac thiy san 1a mot
thé manh vé kinh té, trong do6 ca ngu van cling 1a mot méat hang chu luc. So véi céc loai
thit khac nhu thit ga, bo..., c4 ngir van ciing rat giau Fe, Cu va Zn va cic khoang chit
can thiét cho co thé con ngudi nén ca ngir van duoc xem 1a mot trong s6 cac ngudn thuc
pham thiét yéu dap tmg duoc cac nhu cau vé dinh dudng can thiét cua con ngudi. Tuy
nhién, ciing nhu mot sb loai c4 nglr khac thi ca ngir van c6 ham luong protein cao,
khoang 24,13%. Bén canh d6 ham lugng nude 16n 73,28%, trong khi d6 ham luong chat
béo thap 0,41% nhung chira phan 16n 1 acid khong no nhiéu néi d6i mach dai -6, ©-3
(PUFA), dac biét 1a acid o-3 nhu eicosapentaenoic acid (EPA), docosahexaenoic acid
(DHA, khoang 35,66%) va mot lugng thap docosapentaenoic acid (DPA). Ngoai ra gia
tri pH ¢ thit ca cling kha cao (> 6). Nhitng yéu t6 nay dé din dén xay ra cac qua trinh
phan huy protein hay oxi hoa chat béo (con goi 1a sy 6i hoa) lam giam chét luong, gay
hu hong & san pham trong diéu kién méi trudng luu trir khong thich hop ciia enzymes
ndi sinh hay cac vi sinh vat. Cac qua trinh bién d6i hoa hoc nay tao ra mot s chat gy
hai nhu cac chét bay hoi nhu dimethylamine, trimethylamine, 2,3-dimethyloxirane, 2-
butanone, 2-formylhistamine, 2-methyl-2-propanol, acetaldehyde.... tao mui hoi chua,
hoic hoi ding, trong d6 trimethylamine (TMA) do vi khuan sinh ra tir qua trinh khir
trimethylamine oxide (TMAOQ) c6 mui “c4 tanh” rat dic trung. Két qua dan dén su thay
ddi vé mot sd dic tinh 1i, hoa va lam giam chat luong thit ca.

Cho dén nay, c6 rét it cac cong bd nghién ctru vé sy hinh thanh cac san pham c6
hai trong qu4 trinh luwu trit & cac san pham thay san noi chung va ¢4 ngir van néi riéng &
nudc ta. Vi cac co sé trén, trong pham vi luan van thac si chuyén nganh hoa phan tich,
viéc nghién ctru cac chat gay hai phat sinh trong qua trinh bao quan ca nglr van 13 can
thiét dé cung cap dir liéu khoa hoc 1am co s dé cho cac nghién ciru quy trinh bao quan
tiép theo.
Muc dich nghién ctru

Qua viéc khao sat su thay d6i ham luong mat s6 thanh phém sinh hoa co ban va

mot sd chat gay hai phét sinh trong qué trinh bao quan theo thoi gian, nghién ctru nay
cung cap cac dan liéu khoa hoc lam co s dé phat trién phuong phap bao quan nguyén
lidu c4 nglr van Katsuwonus pelamis (Linnaeus, 1758), dam bao chat luong, kéo dai thoi
gian str dung gitp ting hiéu qua kinh té loai ca nay.
No§i dung nghién ctru

Trong dé tai nay, toi da tién hanh nghién ciru cac van dé sau:

Noi dung 1: Khao sat ham luong nude, protein va lipid va mot s6 dic tinh hoa 1i



cua thit ca ngir van sau danh bat.

Noi dung 2: Khao sat mot sb chat co hai lién quan dén chat luong thit ca ngur van
dugc bao quan bang mudi sodium acetate (NaA) va hop chat khang oxi hoa Butylated
Hydroxyanisole (BHA) luu gitr ¢ nhiét do 0 °C va -20 °C theo thoi gian.

+ Xac dinh mot s tinh chat cua nguyén liéu va ham lugng nudc, lipid, protein
bao quan bang mudi sodium acetate (NaA) va hop chat khang oxi héa Butylated
Hydroxyanisole (BHA) dugc luu gilt ¢ nhiét d6 0 °C va -20 °C theo thoi gian.

+ Xac dinh ham luong peroxide value (PV) va Thiobarbituric acid reactive
substances (TBARS), sulfhydryl (-SH) va mot s6 hop chat bay hoi (indole, skatole) &
c4 ngir duoc bao quan bing mudi sodium acetate va hop chit khang oxi hoa Butylated
Hydroxyanisole (BHA) duoc luu gitt & cac nhiét d6 0 °C va -20 °C theo thoi gian.

Co sé khoa hoc va tinh thue tién ciia dé tai

Ca nglr van (Katsuwonus pelamis) 1a loai ca c6 gia tri kinh té& v6i vai tro 13 mot
loai quan trong d6i v6i nganh danh bat thay san nudc ta. Viéc khai thac s6 lugng 16n ca
ngir kéo theo cic van dé vé bao quan, luu giit va van chuyén dé dap tng nhu cau thyc
pham cho nguoi tiéu thy tré nén can thiét.

Tuy nhién, do ham lugng nudce ciling nhu lipid, protein kha cao, pH>6 nén ca dé
bi hu hong. Protein ¢ ca d& bi phan hay thanh céc hop chat tha cap, trong khi lipid c6
thé bj oxi hoa hinh thanh acid béo, tir 6 tao ra peroxide, cac aldehyde, acid hitu co. Su
hu hong cua cé c6 thé do hoat dong tir bén ngoai nhu tac dung cta vi sinh vat, ndm men,
nam méc, hay do chinh tac dong tir noi tai cua chung nhu su tu phan huy bai enzymes
hodc qué trinh oxi héa héa hoc. Sy hu hong dan dén thay ddi ciu tric co, mau sic, mui
vi ctia san pham va 6 thé sinh ra cac chét c6 hai, dan dén sy suy giam vé chat luong,
anh huong dén sic khoe ngudi tiéu thy. Do vay viéc ting thoi han sir dung va duy tri
gia tri dinh dudng, két cau va huong vi, 46 tuoi va chat lugng cta ca ludn nhan duoc su
quan tam cia cac Co quan Quén 1y Thuc pham va Nganh Ché bién Thyc pham.

Trong luan vin ndy, lan dau tién toi dé xuat nghién ciru mot sé chat ¢ hai hinh
thanh trong qua trinh Iuu trit, bao quéan lién quan dén sy thay d6i chat lugng ca ngir van
nham dua ra nhirng dan liéu khoa hoc lam co so dé dé xuét cac phuong phap bao quan
phtt hop nham tranh duoc cac thiét hai va ton that, gitp ting hiéu qua st dung va gia tri
kinh té d6i vai lodi cé nay.

Nhirng dong gop cua luan van

Vi nhiing s6 liéu do dac dugc va nhiing hiéu biét vé linh vuc nghién cuu, dé tai
da cung cap céc dit liéu khoa hoc dé 1am co sé nghién ciru xay dung quy trinh bao quan
ca nglr. Két qua nghién ciru ciing gbp phan trong nganh cong nghé ché bién, nang cao
gia tri sir dung va kinh té ddi v6i ngudn nguyén liéu c& ngtr.


https://vi.wikipedia.org/wiki/Th%E1%BB%A7y_s%E1%BA%A3n
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B6 cuc ciia luén viin
Lu4n vin gdm nhitng chuong muc sau:
Mo dau
Chuong 1: Téng quan
Chuong 2: Déi twong va phuong phap nghién ciru
Chuong 3: Két qua va thao ludn
Két luan va kién nghi

Tai liéu tham khao
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CHUONG 1. TONG QUAN
1.1. KHAI QUAT VE CA NGU VAN
1.1.1. Pic diém
C4 ngtr van hay tén goi khac 1a ca ngtr soc 1a mot loai ca ngtr trong Ho Ca thu
ngir (Scombridae) cé tén tiéng Anh Ia Skipjack tuna, tén khoa hoc Ia Katsuwonus
pelamis. Pay la l0di c& phan bd & ving bién nhiét déi va on d6i 4m, c6 gi tri kinh té

v6i vai tro 1a mot loai rat quan trong dbi voi nganh danh bt thity san.

Hinh 1. 1. C4 ngir van (Katsuwonus pelamis)

V& hinh déng, cé c6 than hinh thoi, dau c4 hoi nhon, miéng hoi xién, hai vy lung
sat nhau. Vay lung thtr nhit c6 céac tia vy trude cao, sau thap dan tao thanh dang 16m
tron. Than cé khong phu vay trir phan giap nguc, lung mau xanh thim, bung mau tring
bac, cac vién vay lung, bung, nguc c6 mau bac tréng, doc theo ludn bung c6 3-5 soc den
to gin song song v4i nhau. Chiéu dai trung binh ctia ¢4 tir 36 — 60 cm, khéi lugng thuong
gip tir 1- 6 kg, con 16n nhét 25 kg. Ca ngir van thuong di thanh timg dan dé kiém thic
an, v6i mat do 16n & ving khoi, doi khi vao gan bo dé kiém an, thuong di 13n véi ca ngir
b va ca ngir chii. Ca duoc khai thac chu yéu boi ludi ré, vay, cdu vang, cau giat, cau kéo
va dang.

1.1.2. Thanh phan hoa hoc va gia tri dinh dwéng caa ca ngir

C4 ngir nhin chung 1a ngudn thyc pham cé gia tri dinh dudng cao. Khao sat thanh
phan héa hoc ciia mot sd loai ca ngir nhu ca ngir van (Katsuwonus pelamis), ca ngir
cham (Euthynnus affinis), ca ngtr chu (Auxis thazard), ca ngir vy vang (Thunnus
albacares), ca nglr mat to (Thunnus obesus) cho thdy ham luong protein dao dong tir
21,18-24,13%, lipid tir 0,41-2,06%, nudc tir 72,89-77,04% va tro tir 0,88-1,77%. Trong
d6 ca ca ngir van c6 ham luong protein 24,13%, lipid 0,41%, nudc 73,28% va tro 1,43%.
Nhu vay c6 thé thiy, & thit ca nglr néi chung, protein chiém ty 1& trén 20% - cao hon kha
nhiéu so véi ham lugng protein trong thit lon hay thit gi. Ngoai ra, ham lugng khoéng
dat kha cao, trong khi ham lugng chat béo thap hon. Pbi v6i ca nglr van thi ham luong


https://vi.wikipedia.org/wiki/C%C3%A1_ng%E1%BB%AB
https://vi.wikipedia.org/wiki/H%E1%BB%8D_C%C3%A1_thu_ng%E1%BB%AB
https://vi.wikipedia.org/wiki/H%E1%BB%8D_C%C3%A1_thu_ng%E1%BB%AB
https://vi.wikipedia.org/wiki/C%C3%A1_bi%E1%BB%83n
https://vi.wikipedia.org/wiki/Th%E1%BB%A7y_s%E1%BA%A3n
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protein va cac khoang chat cao hon nhung ham luong lipid lai thap hon nhiéu so véi cac
loai ca ngur khac. Bén canh d6, theo Mahaliyana va cong su (2015) [1] va Sanchéz-
Zapata va cong su (2011) [2] thi trong thit ca ngir c6 hau nhu day du cac acid amine
thiét yéu, chiém 49-52% tong luong acid amine. Xét vé chat khoang thi thit ¢4 giau sat
(240 mg/100g), déng (50 mg/100g) va kém (68,9 mg/100g), dic biét, thit ca co chira
ham luong cao nguyén t6 vi lwong selen, dat khoang 50 pg/100g 1a cac khoang chét can
thiét cho qué trinh trao d6i chat ctia con nguoi. O thit loai ca nay, cac acid béo khdng
bdo hoa da nbi doi chiém 64% tong luong acid béo, véi ty 1¢ cao docosahexaenoic acid
(DHA\) va eicosapentaenoic acid (EPA). Cac acid béo chiém wu thé trong co ca ngir van
la DHA, C16:0 (palmitic acid) va C18:0 (stearic acid). So v&i cac acid béo khac, ham
luong DHA rét cao, khoang 35,66%. Nhin chung, cac loai ca nglr n6i chung va ca ngr
van noi riéng duoc xem 1a ngudn cung cap protein chit luong cao tuyét voi cho con
nguoi vi thit ca chira lugng protein cao hon so vi cac loai hai san an dugc khac. Ngoai
ra, ca nglr van |a ngudn thue pham duogc sir dung trong ché d6 in udng, dic biét danh
cho nguoi an kiéng vi chtra ham lwong cao cac acid béo khdng bdo hoa, it calo, c6 thé
thay thé cho thit va cdc san pham tir sita. Nhu vay, ¢ thé thiy ca nglr van la ngudn
nguyeén liéu tiém nang ciia nganh céng nghiép ché bién san pham thuy hai san.
1.1.3. Sw phan bé va khai thac ca ngir van trén thé gisi

Ca ngir van (Katsuwonus pelamis) phan b6 rong & ving bién nhiét d6i va on dai,
gip nhiéu ¢ bién Nam Phi, Australia, Nhat Ban, Malaysia, Indonesia, Philippin, Trung
Qubc, An Do, Sri Lanka. bay la loai ca tu nhién dugc khai thac nhiéu tht ba trén thé
gidi, voi khoang 70% trong tong s ba triéu tn udc tinh cap cang trén toan ciu c6 ngudn
gbc tir Thai Binh Duong. Ving bién Trung va Ty Thai Binh Duong 13 ngu truong khai
thac ca ngir van 16n nhét thé gidi, kéo dai tir phia dong Philippines dén Micronesia. Tai
day, ca nglr van va cac loai thuy san khac di chuyén theo hudng biac dén bo bién
cua Nhat Ban. Nam 2013, san lugng ca ngu tai Thai Binh Duong tang do su di cu vé
huéng dong. Tong san luong khai thac hang nam ca ngir van va ca ngir khac tir Trung
Tay Thai Binh Duong dat muc cao 2,5 triéu tan. Theo sb luong théng ké méi nhat vao
nam 2018 da duoc cong bd bai Uy ban Nghé ca Trung - Tay Théi Binh Duong (WCPFC)
thi c4 nglr van co trit lwong 1.795.048 tan chiém 66% trong tong san luong khai thac
tam thoi tai khu vue nay. Ngoai ra, tong san luong ciia tat ca cac loai ca nglr thuong mai
tai khu vue Trung va Tay Thai Binh Duong déng gop toi 55% san luong danh bat ca
ngir toan cau.
1.1.4. Sw phan bé va khai théac ca ngir van & Viét Nam

Viét Nam ciing 1a mot qudc gia khai khac va xuét khau ca ngir. O Viét Nam, c&
ngir phan bd tir vinh Bic B6 dén vinh Thai Lan, nhung thudng xuyén gip ¢ ving bién

mién Trung va nhi€u ¢ vung bién khoi. Mua vu khai thac cé ngtr & ving bién Viét Nam


https://vi.wikipedia.org/w/index.php?title=Ng%C6%B0_tr%C6%B0%E1%BB%9Dng&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Th%E1%BB%A7y_s%E1%BA%A3n
https://vi.wikipedia.org/wiki/Nh%E1%BA%ADt_B%E1%BA%A3n
https://vi.wikipedia.org/wiki/2013
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g6m hai vu, vu chinh bat dau tir thang 4 dén thang 8, vu phuy tir thang 10 dén thang 2
niam sau. Bén canh do, tir 2011-2018 tc do tang trudng binh quan vé san luong khai
thac va kim ngach xuat khau ca ngir dai dwong twong tng dat 12,86 % va 10,59 %/ nam.
Cac san phém cangur Viét Nam hién da duoc xudt khau téi trén 200 thi truong trén pham
vi toan cau, trong d6 co su dong gdp cia ca nglr van.

Ving bién mién Trung nudc ta duge coi 1a ¢ ngudn lgi ca ngir van phong pha
nhat véi trit lwong wdc tinh trong khoang tir 406.000- 422.000 tan va kha ning khai thac
cho phép 1a 165.500-177.200 tan/ nim. Udc tinh ca ving bién xa bd mién Trung (Binh
Dinh, Pht Yén, Khanh Hoa), trir lwong ¢ ngir 18n téi 600.000 tan, trong d6 ca nglr van
chiém khoang 50 %, voi kha niang khai thac c6 thé dat t6i 200.000 tan/ nam. Hon nita,
cé ngir van chiém ty 18 cao nhét so véi trén 200 loai ca khac nhau bat gip trong san
luong cac mé ludi ré cua cac tau danh bat xa bo [3].

Viét Nam c6 khoang 10 doanh nghiép ché bién ca ngtr van. Hién cac nudc nhap
khau ca nglr, dic biét 1a ca nglr van ludn yéu ciu vé ngudn gbc c& danh bit ngoai yéu
cau vé chat luong. Pay 1a rao can 16n va thach thirc d6i véi cac doanh nghiép ché bién,
xuat khau ca ngu cua Viét Nam. Do do can phai dua ra cac ké hoach cu thé trong viéc
bao quan ca ngir van tir khi danh bat dén khi dua dén tay nguoi tiéu dung, dap Gmg an
toan vé sinh an toan thuc pham, nhim dam bao strc khoe ngudi dung.

1.2. TINH HINH NGHIEN CUU SU PHAT SINH CAC SAN PHAM CO HAI
1.2.1. Qua trinh hw héng hinh thanh cac san pham c6 hai trén ca

C4 tuoi mé&i danh bét cling c6 thé hu hong rat nhanh. Trudc tién, qua trinh co
cting co thé (Rigor mortis) s& bat dau trong vong 12 gid sau khi danh bat ¢ nhiét do méi
truong xung quanh cao vung nhiét doi. Ban dau ca mat di tinh linh hoat do su cung lai
clia c4 sau vai gio chét. Sau d6, qua trinh hu hong xay ra do cac enzyme tiéu hoa nhu
protease, lipase, vi sinh vat, vi khuan sdng trén bé mat va qua trinh oxi hda. Nhu vay vé
co ban, sy hu hong cua ca do ba co ché: su tu phan huy dudi tac dung cua enzyme, qué
trinh oxy hoa, su phat trién cta vi sinh vat [4]. Trong qué trinh ndy, c6 su phan hay cta
céc thanh phan khac nhau nhu protein, hay su oxi héa acid béo din dén hinh thanh cua
céc hop chat méi. Nhitng hop chét nay gay ra nhimng thay d6i vé mui, hwong vi va két
cAu cua thit c4. Ngoai ra, nhitng chat mai hinh thanh c6 thé tao méi truong thich hop
cho céc vi sinh vat phat trién, san sinh cac chat gay hai cho sirc khoe con nguoi.
1.2.1.1. Sw phan huy cua protein

Protein c6 vai trd quan trong hang dau ddi véi sy song ctia con nguoi va sinh vat.
Trong co thit ca nglr chira lugng 16n protein ¢6 gia tri dinh dudng cao. Khi cac protein
clia ¢ bi thity phan duéi tac dung cta protease ndi sinh chu yéu tir dudng tiéu hoa cling
véi tac dong caa vi sinh vat sé hinh thanh cac acid hiru co nhu lactic acid, acetic acid,
butyric acid, glycolic acid,... lam cho moi trueong bi acid hoa [5]. Hoat dong cua cac
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protease t6i wu trong khoang pH kiém dén trung tinh. Theo cac nghién ciru trude do, thi
tdc d6 phan hay do cac enzyme phan giai protein giam khi ca duoc giit ¢ 0 °C va pH la
5 [6]. Hansen va cong su (1996) [7] cho biét cac enzyme ty phan giai s& lam thay doi
Cau tric va giam chat lugng trong giai doan dau cua sy hu hong nhung khong tao ra chat
c6 mui hoi va chua thay d6i mot s6 dic tinh nhu mui vi cua san pham. Piéu nay cho
thdy qua trinh ty phan hily c¢6 thé han ché thoi han str dung va chat luong san pham, tac
dong dén két cau cung véi viée san sinh hypoxanthine va formaldehyde. Cac enzyme
tiéu hoa gay ra qué trinh tu phan giai din dén thit ca bi mém, v& thanh bung va céc chat
hinh thanh thoét ra ngoai mau cé ca protein va dau. Mot s6 enzyme phan giai protein
dugc tim thdy trong co va ndi tang cua ca sau khi danh bat. Cac enzyme nay 1am phan
huy co thit ¢4 va cac san pham ca sau khi chét trong qua trinh bao quan va ché bién. Néu
bdo quan ca nguyén con khong dung cach, qua trinh phan giai protein la nguyén nhan
gdy ra su phan huy protein va theo sau la qua trinh hoa tan [8], tao ra cac peptide va acid
amine tu do din dén sy hu hong thit ca do sy phat trién ctia vi sinh vat va san sinh céc
amine sinh hoc [9].

Vi khuan Pseudomonas putrifaciens, Pseudomonads huynh quang va céac vi
khuan gay hu hong khéac gia ting nhanh chéng trong qua trinh nay, san sinh proteinase
ngoai bao phan giai protein [10]. Két qua tao ra cac peptide va acid amine cung cap cho
cac vi khuan gy hai khac phat trién nhu Shewanella putrefaciens, Shewanell baltica,
Shewanell proteamaculans thuc day su san sinh cac hop chat c6 mui kho ngui khic nhau
nhu mui tanh (do trimethylamine va dimethylamine) va mui thdi (do HzS va cac hop
chét luu huynh nhu dimethyl trisulfide, methyl mercaptans and dimethyl sulfide) va
propionaldehyde khi luu trir thuc pham & nhiét 6 thap [11].

Su phan huy protein s& kéo theo cac su thay d6i cta chi s6 sulfhydryl (-SH) do
hoat ddng cua enzyme thuy phan protein (protease). Nhém sulthydryl (-SH) dugc coi 1a
thudc do qua trinh oxy hoa protein, cu thé 1a qua trinh oxy hoa cysteine. Qua trinh oxy
hoéa cystein gy ra va tao thanh cau néi disufide, do d6 nhém sulfhydryl cao cho thay
murc d6 oxy héa thap va nguoc lai [12]. Su oxy héa protein din dén giam cic nhom
sunfydryl va hinh thanh disulfide, khi cic nhom SH giam thi s& dan dén sy giam chat
luong cua protein.
1.2.1.2. Sw oxi hoa acid béo

Trong qua trinh bao quan cting xay ra sy oxi hoa lipid (con goi la su 6i hoa), day
la mét trong nhitng nguyén nhan phé bién nhat 1am giam chat luong thuc pham. Chat
béo khong bdo hoa bi oxy hoa bai qué trinh tu oxy héa gdoc tu do, mot qué trinh phan
rng day chuyén duoc xuc tac boi cac san pham caa phan ung. Tinh nhay cam va téc do
oxy hoa ting 1én khi s6 luong lién két doi trong acid béo ting 1én san sinh ra cac chat

gay hai, tao ra mui va lam thuc phdm mat vi ngon, mét gia tri dinh dudng rat ngan thoi
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han sir dung, dic biét 1a nhimng loai thyc pham c6 chira chit béo khong bio hoa cao.
Nhiing tac dong dang chi ¥ ctia qua trinh ndy ¢ ca 1a hinh thanh cac chat mui va vi kho
chiu, tao cac phan tir c6 hai va lam thay ddi mau sic, gay ra nhirng tac dong ti€u cuc dén
sttc khoe. Lipid ca rat giau acid béo n-3, chiém tdi 40 % cac acid béo chudi dai (14-22
nguyén tir carbon) khdng bao hoa. Quéa trinh oxi hoa lién quan dén gdc tu do, gom ba
giai doan: bat du, lan truyén va két thuc [13], [14]. Khéi dau lién quan dén sy hinh
thanh cac gdc tu do acid béo thdng qua tac dong cua nhiét do, ion kim loai hodc chiéu xa.

RH+0,—>R"+°00H (1)

RH— >R'+°'H )

Tiép theo, cac gdc tu do nay phan Gmg véi oxygen dé tao thanh peroxyl. Sau d6
cac peroxyl phan (mg véi cac phan tir lipid khac dé tao thanh hydrogen peroxide va goc
tu do mai [9], [15], cac phan ung oxi héa thudng lién quan dén phan tng ciia oxygen
véi cac lién két d6i cua acid béo.

R™+0, ROO’ (gbc peroxide)  (3)

ROO* +RH——R" +ROOH (géc hydroperoxide)  (4)

Cudi cling cta qué trinh peroxy hoéa lipid hinh thanh cac aldehyde. O ¢4, qua trinh
oxi héa lipid ciing co thé xay ra dudi tac dong cua enzyme Lipase nhu triacyl lipase,
phospholipase A2 va phospholipase B. Suét qua trinh phan hay chét béo, cac lipase tach
cac glycerides tao thanh cac goc ty do acid béo gay ra hién tuong 6i thiu, c6 mui va giam
chat luong. Céc acid béo dugc hinh thanh trong qua trinh thuy phan sau d6 tuong tac
v6i cac soi co (myofibrillar) gdy bién tinh protein [16]. Nhu vay trong thuc phdm qué
trinh oxi héa lipid dién ra nhu sau: thuy phan lipid thanh acid béo, oxi hoa acid béo
thanh cac peroxide, cac aldehyde, cac acid hitu co. Thuc phdm bi 6i hoa sé tao ra céc
hop chét gay ngd doc nhu hop chat peroxide (con goi 1a gbe tu do FR) oxi hoa rat manh
cac hoat chat sinh hoc, 1am hu hong té bao, bé giy DNA, m¢d duong cho cac chat doc
tan cong nhan té bao gy ung thu; aldehyde gdy mui kho chiu, 1am mat tinh ngon miéng,
lam hu héng céc acid amine qua lién két amine véi formol, gy trc ché men tiéu hoa rat
manh; cac acid kich thich niém mac rudt gay ti€u chay, thuc déy qua trinh oxi hoa khir
pha hay cac hop chét sinh hoc trong thirc an lam chuing nhanh hu hon.

Nhu vay khi su 6i hoa xay ra, thi cac chi sé nhu thiobarbituric acid reactive
substances (TBARS) hay chi s6 peroxide value (PV) ciing sé& thay doi theo. Chi sb 6i
hoa TBARS cho biét cac san phdm duoc hinh thanh trong giai doan phat trién ctia qua
trinh oxi hoa chét béo tiép tuc bi bién d6i thanh cac san pham thir cap ciia qua trinh oxy
hoa nhu aldehyde, ketone, alcohol, acid hodc base mach ngan [17]....dudi tac dung cia
C4C enzyme va cac vi sinh vat. Py 1a mot chi s6 st dung kha phd bién dé nghién ctru
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vé sy oxy hoa ciia chat béo trong co thit ca. Theo thoi gian bao quan thi chi s6 TBARS
(lién quan dén luong aldehyde) sé& tang, khi chi s6 TBARS cang ting thi chat luong dinh
dudng cua co thit ca gidm. Gia tri PV duoc dinh nghia 1 lugng oxy peroxide trén moi
kg dau hodc chat béo, trong d6 lugng peroxide duoc bao cao bang mili duong luong
hodc meq, dugc dung dé kiém tra do 6i, thiu. Trong giai doan dau cua qua trinh 061 thiu,
PV tang 1én nhanh chong. Qua trinh oxy hoa lipid 1a mgt qué trinh phuc tap trong do
c4c acid béo khong bio hoa phan Gng véi oxy phan tir, thuong thong qua co ché gbe tur
do, dé tao thanh hydroperoxide, san pham oxy héa chinh.
1.2.1.3. Sw bién d6i mot sé dic tinh hoa, ly

Sy bién tinh ctia protein con c6 su bién doi mot sé dic tinh hoa Iy cua san pham
nhu hinh thanh 16p chat nhon, d6i mau mang va mat (& ca nguyén con), va mat két ciu
co, s& lam cho trang thai bén ngoai ciia thuc pham thay ddi, bé mat cia thit, ca chuyén
mau xanh lyc, xam den c6 mui hoi thdi kho chiu. Mot trong cac nguyén nhan lam thay
d6i hoa hoc va sinh hoc dién ra trong cé chét 1a do sy phan hiy dudi tac dong cua céac
enzyme. C4c enzyme c0 san trong co va ndi tang clia ca giy ra qua trinh ty phan giai
rong rai ddn dén thit bi mém, v& thanh bung va thoat ra ngoai mau chira ca protein va
dau. Ngoai ra trong ca c6 nong d6 nude cao, két hop véi moi truong acid va lugng hop
chét nito phi protein cao 1a dic trung cta ca 1am cho vi sinh vat phét trién nhanh chong,
dan dén nhimng thay d6i khong mong mubn vé hinh thirc, két cau, hwong vi va mui, 1am
giam chat luong cua ca. Sy hu hong do vi sinh vt tao ra tao ra cac amine dé bay hoi,
amine sinh hoc, acid hiru co, sulfide, alcohol, aldehyde va ketone, ¢6 mui vi khé chiu.
Protein ctia c4 bi thity phan dudi tac dung cla protease ndi sinh chu yéu tir dudng tiéu
hoa cung vaéi tac dong caa vi sinh vat sé hinh thanh cac acid hiru co nhu lactic acid,
acetic acid, butyric acid, glycolic acid, ... 1am cho méi trudng bi acid héa [5], khi chuyén
sang giai doan thdi rira thi cac acid nay bi men mdc tiéu thy lam maéi trudng tré nén
trung tinh, vi sinh vat 1én men thdi phét trién va chuyén héa protein tao ra cac san pham
bay hoi c6 mui kho chiu dugc liét ké trong Bang 1.1.
Béng 1. 1. Cac hop chat giy hu hong do vi sinh vat tao ra trong qua trinh bao quan ca

Vi sinh vat gay hai Cic chat giy hai phat sinh

trimethylamine (TMA), hydrogen sulfide (H2S),
Shewanella putrefaciens methylmercarptan (CHsSH), dimethylsulfide ((CH3).S),
hypoxanthine (Hx), acids

methylmercarptan (CH3SH), dimethylsulfide ((CH3)2S),
Pseudomonas spp. ketones, esters, aldehydes, ammonia (NH3), and
hypoxanthine (Hx)
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Vi sinh vat giy hai

Cic chat gay hai phat sinh

Photobacterium
phosphoreum

trimethylamine (TMA) and hypoxanthine (Hx)

Vibrionaceae

trimethylamine (TMA) and hydrogen sulfide (H.S)

Enterobacteriaceae

trimethylamine (TMA), hydrogen
ketones, esters, aldehydes,
hypoxanthine (Hx), acids

sulfide  (H2S),

ammonia  (NHs3),

Lactic acid bacteria

hydrogen sulfide (H2S), ketones, esters, aldehydes,
ammonia (NHs), acids

Yeast

Ketones, esters, aldehydes, ammonia (NHs3), acids

Aerobic spoilers

ammonia (NHz), acetic, butyric, propionic acids

Anaerobic rods

Ketones, esters, aldehydes, ammonia (NH3)

[18], [19].
Bang 1.2. Mot s chat bay hoi doc hai ¢ thuc pham bién lién quan dén vi khuan
Tén hop chat Loai Vi khuan Picu kién hru | Tai liéu
thuc trir
phém
Ethanol Rudt ca| Pseudomonas spp., | Khdng khi, 2 | Parlapani
trap P. fluorescen, °C, 13 ngay va cs.,
Carnobacterium 2015 [20]
3-Pentanol Laursen va
cs., (2006)
[21]
3-Methyl-1-butanol | Tém déng Hon hop khi,
khi 5 °C, 10 ngay

2-Methyl-1-butanol
2-Ethyl-1-hexanol
Hexanol
1-Octen-3-ol
Heptyl alcohol
1-Penten-3-ol
2-Penten-1-ol

B. thermosphacta
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1-pentanol Rudt ca Khéng  khi,
Vuroc 2°C, 13 ngay
chau Au
1-hexanol Hon hop khi,
5 °C, 15 ngay
1-decanol
1-dodecanol Pseudoalteromonas, Broekaert
Psychrobacter va Cs.,
(2013)
[22]
2,3-Dimethyl- T6m nau bong  chai,
oxirane chin 4°C, 9 ngay
2-Butanone
2-Formylhistamine S. liquefaciens
1-propanol Toém nhiét | C. maltaromaticum | Hon hop khi, | Jaffrés va
d6i  nau 8 °C, 40 ngay | cs., (2011)
chin bo vo [23]
Cyclopentanol S. putrefaciens Jaffrés va
cs., (2011)
[23]
2,3-butanediol C4a  hdi | S. baltica 6 °C, 40 ngay
hun khai,
lanh
Isoamylalcohol Tém Aeromonas Hén hop khi, | Macé va
nhiét d6i | salmonicida 8 °C, 18 ngay | cs., (2014)
nau chin [24]

Ngoai ra cac chat nhu histamine, cadaverine, tyramine va putrescine, dugc tao ra
bdi qua trinh khir nhém carboxyl cta cac acid amine ty do do cac vi sinh vat c¢6 san
trong qua trinh bao quan [25], [26]. Cac loai c4 c6 co thit sAm nhu ¢4 ngtr, ¢4 thu ¢6 ham
luong histidine cao, néu bao quan khong diing cach vi du nhu nhiét d6 dong lanh khong
du thi s& thuc day san xuat histamine cua vi khuan [27], histamine lai cuc bén, khong
thé dé dang bi loai bo hoic pha hity [28] lai c6 ddc tinh, va ¢ thé dan dén bung phat
ngd doc scombroid con dugc goi la ngd doc ca histamine, 1a mot dang ngd doc thuc
pham gidng nhu di ing, thuong gip nhiéu trong thyc tién. Do ham lugng histidine dugc
chuyén d6i thanh histamine boi enzyme vi khuén histidine decarboxylase hay mot s6
loai vi sinh vat nhu Morganella, Proteus va Hafnia. Nhu vay, thirc an giau dam (thit,
cé...) khi bi 6i thiu, thdi rira, tiy theo co ché phan hily ma hinh thanh cac hop chat gay
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ngd doc thyc pham khac nhau nhu nhém cac methylamine, goi chung 1a betamine, 1a
nhimg chét gay bai tiét nudc bot, gy co giat dong kinh va nhém amine c6 mach vong
goi chung 14 protamine, gay ngd ddc voi nhitng con dau bung rat dic biét, kém theo 1a
nhimg triéu ching khic nhau nhu co thit mach mau (tryptamine), gdy di ung
(histamine).

Ngoai ra nhitng thay doi hoa hoc bao gdm nhiing thay d6i do hoat dong cia vi
khuan, do cic enzyme tu nhién, do cac qua trinh oxy héa va thiiy phan trong chat béo
va dau gy ra, dé phat sinh cac chat gay doc t6. Su oxy hoa chét béo ciing 1am giam chat
luong ciia thyc pham, lam bién d6i mau sic, mui vi, trang théi co thit va lam giam thoi
han str dung cuia san pham [29]. Trong qua trinh oxi hoa di tao ra cac gbe tu do FR (hop
chat peroxide) la chit oxi hoa rat manh céac hoat chét sinh hoc, 1am hu hong man té bao,
bé& giy DNA, gy nhiéu tac hai véi stc khoe co thé, nd 1a ngudn gdc cua su 140 hoa va
hon 100 bénh tat nguy hiém bao g6m cac bénh vé ndo, mat, da, hé mién dich, tim, mach
mau, phdi, than, da co quan va khdp, nang hon thi gay ra nhiéu bénh nguy hiém hoic
ung thu.
1.2.1.4. Indole va Skatole

Indole con dugc goi 1a benzo[b]pyrrole 1a mot hop chat hitu co di vong phang,
cong thic ciu tao gdm vong benzene 6 canh gin v4i vong pyrrole 5 canh c6 chita nguyén

tur nitrogen nhu sau:

/

N

:
Indole t6n tai dang terpene indole alkaloid rat da dang, hop chat chira vong indole duoc
goi la indole. Trong tu nhién, thudng c6 trong mot s6 loai dau hoa nhu hoa nhai va hoa
cam, trong nhya than d4 va trong phan. Indole s& chuyén sang mau sdm khi tiép xtc véi
anh sang, nd hoa tan duoc trong alcohol, ether, nuéc nong, propylene glycol, ether, dau
hoa va hau hét cac loai dau khong bay hoi, khong hoa tan trong glycerin va dau khoang.
Indole c6 mui kho chiu dic trung ctia phan & néng d6 cao, ¢6 mui hoa dé& chiu khi pha
that lodng (ndng d6 <0,1%), voi ngudng mui 12 0,14 ppm [30]. DAn xuét 3-methyl cua
no la skatole (3-methylindole), dé bay hoi, hoa tan trong nudc néng va cac dung moi

thong thudng, ¢6 trong phan dong vét co via va phan chim, .. .Skatole co ciu tao nhu sau:

CHj


https://vi.wikipedia.org/wiki/S%E1%BB%A9c_kh%E1%BB%8Fe
https://vi.wikipedia.org/wiki/L%C3%A3o_h%C3%B3a
https://vi.wikipedia.org/wiki/H%E1%BB%87_mi%E1%BB%85n_d%E1%BB%8Bch
https://vi.wikipedia.org/wiki/Ung_th%C6%B0
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Skatole va indole (mdt phan) 1a két qua ciia qua trinh phan huy tryptophan (TRP)
nhiéu budc do hoat dong ctia vi sinh vat, chii yéu ¢ rudt [31] gop phan gay ra mui hoi
(mui phan) khé chiu voi ndng d6 cao. Trong diéu kién yém khi ctia duong rudt dbi voi
cac qua trinh khir & vi tri 3 ctia ciu trac vong indole TRP di tao ra cac san pham cudi
cung la skatole va indole [31]. Trong khi nhiéu vi khuan cé thé chuyén héa tryptophan
thanh indole va indole acetic acid (IAA), tién chat chinh cua skatole, chi mot sé vi khuan
duong rudt chuyén biét, nhu Clostridium va Bacteroides (chiém it hon 0,01% tong sb vi
khuan duong rudt [32]), c6 thé xuc tac cac bude tir IAA thanh skatole [33]. Qua trinh
khir amine ctia TRP d4 tao ra cac san pham trung gian 13 indole-3-lactic acid va indole-
3-pyruvic acid, cac chat nay duoc khir carboxyl hoa thanh IAA, va sau d6 dugce khir
carboxyl hoa tiép thanh skatole (Hinh 1.2, phan trén) [31], [33] voi sy tham gia cta
Lactobacilllus sp [34] va C. drakeii va C. skatologenesis [33]. O dong vét bién, cac Vi
sinh vat nhu Proteus marganii hodc Escherichia coli ciing c¢6 kha niang chuyén doi
tryptophan thanh indole.


https://www-ncbi-nlm-nih-gov.translate.goog/pmc/articles/PMC4494329/figure/animals-02-00221-f001/?_x_tr_sl=en&_x_tr_tl=vi&_x_tr_hl=vi&_x_tr_pto=sc
https://www-ncbi-nlm-nih-gov.translate.goog/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click+on+image+to+zoom&p=PMC3&id=4494329_animals-02-00221-g001.jpg&_x_tr_sl=en&_x_tr_tl=vi&_x_tr_hl=vi&_x_tr_pto=sc
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Hinh 1. 2. Sy hinh thanh skatole (3-metyl-indole) va indole tir TRP trong rudt va qua
trinh chuyén hoéa tiép theo thong qua cac enzyme & pha 1 va pha 2, (mili tén den: con
duong da biét; miii tén gdy: con duong gia dinh).

[35], [36].

Ngoai ra, nong do skatole cao trong md, mo 1a két qua ciia mot qua trinh phtic
tap, bao gém su hinh thanh vi sinh vat trong rudt két, su hép thu, chuyén hoa va tich tu
chat béo. Cac nghién ciru thuc nghiém cho rang khi dong vat chét di, qua trinh uon théi
(phan huy) xay ra 1a co sy tham gia tich cyc cua cac vi khuan gay hu hong (spoling
bacteria). Luc do, co thit cia ca bi phan ra dan, nude ri ra nhiéu, dinh dudng chéng cOn ma
lai phat sinh nhiéu hop chat béc mui won thdi, nguyén nhan 1a do gbc amine nhu putrescine,
c6 gbc luu huynh nhu cadaverine, hydrogen sulfide dugc sinh ra, clng cac hop chat
ammonium. L{c ndy cic manh vun cia té bao rudt 1a ngudn cung cép tryptophan chinh


https://www-ncbi-nlm-nih-gov.translate.goog/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click+on+image+to+zoom&p=PMC3&id=4494329_animals-02-00221-g001.jpg&_x_tr_sl=en&_x_tr_tl=vi&_x_tr_hl=vi&_x_tr_pto=sc
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cho vi sinh vat phan huy tao skatole [37], cting véi mui tanh cia TMA qua cao gop phan
tao ra sy kho ngri.

Indole va skatole cé thé gy ra cac van dé vé chat luong san pham do mui kho
chiu cia ching, dac biét 1a & md. Do d6 indole dugce str dung nhu 1a mét chi sb6 dé danh
gia chat lugng d6 twoi cta hai san trong trudng hop nghi ngd 6 sy gian doan trong day
chuyén bao quan lanh.

1.2.2. Cac phwong phap bao quan
Trén thé gi6i

Mot phan tu trong s6 ngudn cung cap lwong thuc cia thé gigi va 30 % ca voi
khoang 4-5 triéu tan c4 tom dugc danh bat hang nim bi hu hong Vi bao quan tai chd
khong ding cach [38]. Nhu vy, viéc bao quan ca sau khi danh bit 1a thyc sy can thiét
bang cac bién phép thich hop dé duy tri chat lugng cua ca va kéo dai thoi han sir dung.
C6 mot sé phwong phap bao quan khéc nhau nhu 1én men, wép mudi khd ca bang céc
mubi nhu sodium va potassium nitrate and nitrite. Ngoai ra, xtr Ii nhiét va birc xa, x6ng
khoi & nhiét do thap (27-38 °C) hoac & nhiét do cao (63-93 °C), hay bao quan cé trong
moi truong hut chan khong, dong goi CO2 gitip ngan chin duoc su phat trién caa vi
khuan gay hu hong hiéu khi thi cac phuong phap truyén théng nhu lam lanh, déng lanh,
udp mubi va say khd [39] van duoc sir dung. Ham lugng nuéc tu do thap trong ¢ hun
khoi s& uc ché su phét trién cua hau hét cac vi khuan. Thém vao d6 co thé két hop Vi
chat chéng oxi hoa nhu nordihydroguaiaretic acid, ethyl gallate, ascorbic acid va céc
hop chat khac, dudi dang chat nhing, 16p phi cac hoa chit nhan tao dé giit thuc pham
1au hon, mang lai loi ich kinh té 16n.
bong lanh

Tir gitra thé ky 19, phuong phap bao quan ¢ nhiét d6 thip di duoc sir dung dé
bdo quan nhiéu loai hai san. Nhiét do c6 anh huoéng 16n dén toc do phan giai va uwon
hong cua thity san trong qué trinh bao quan do lién quan dén su phét trién cia vi sinh
vat. Nhiét do bao quan cang giam thi téc d6 phan hity do vi sinh vat trong thily san ciing
giam theo. Do d6 nguoi ta thuong ding nudc da dé ngan tién d6 hu hong cia thiy hai
san. Nudc d c6 tac dung duy tri nhiét do thap dong déu, giam qua trinh ty phan hay va
lam suy giam vi khuan va mang lai hiéu qua rira/lam sach nhe nhang trong qua trinh ndu
chay. Ngoai ra, uép, bao quan bang nudc d4 1a phuwong phéap lam lanh co dong, thuan
tién cho cac nha thuyén, nguyén liu dé san xuat nudc da ludn sin co, tuong doi ré tién
va an toan vé mat thuc phém.

Tac dong chinh ctia qua trinh cip déng va bao quan dong lanh ddi véi chit luong
ctia ca 1a sy thay doi két cdu co lién quan dén s sip xép lai va dong tu ctia cac protein
trong co. Cac md tré nén ctng rin do sy bién tinh cua cac protein. Cac nghién ctru hién

tai da chi ra rang rd déng va dong lanh lai ciing lam thay d6i trang thai cua protein co
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(myosin), khién chung d& bi bién tinh hon trong qua trinh bao quan dong lanh, ra dong
va bao quan tiép theo. Viéc luu trir dong lanh co thé kiém soat qua trinh oxi hoa lipid va
rc ché su phat trién vi sinh vt & c4 trong qua trinh bao quan [40]. Berkel va cong su
(2004) [41] da cho thay bao quan cé tuoi & nhiét do -1° dén +4 °C s& wc ché duoc sy
phat trién cta vi sinh vét va néu dong lanh & -18 dén -30 °C s& hoan toan ngin vi khuan
phat trién. Tuy nhién, ca nhitng thay doi do enzyme va khong do enzyme van tiép tuc
nhung véi téc dd cham hon nhiéu. Do dé, nén str dung nudc da hoic cac phuong phap
1am lanh khac dé giit cho ¢4 ludn & trang thai mét trudc khi cap dong.

Ca chira khoang 60-80 % ham luong nudc tuy theo loai. Qua trinh dong bang
bién phén 16n nude thanh bang. Tuy nhién, & nhiét o théip -30 °C, mét ty 1€ nudc trong
co thit ¢4 vin & trang thai khong déng ctimg. Chét lwong cubi cung phu thudc vao chat
luong cua ca tai thoi diém cip dong ciing nhu cac yéu td khac bao gém: nhiét do cip
d6ng/bao quan lanh, tbc do cip dong va su phan bd. Yéu td quan trong nhat anh hudng
dén chat luong cua ca dong lanh 1a téc d6 cip dong. Cap dong nhanh 1am ca co chat
lwong tét hon so voi cap dong cham vi cip dong cham dan dén hinh thanh cac tinh thé
bang 16n, so v4i cip dong nhanh 1am hong thanh té bao va giy bién tinh protein.

Mt khéc, su bién tinh cling phu thudc vao néng dd enzyme va su ¢6 mat cac hop
chét khac [42]. Su thay ddi protein ddn dén két cau xin mau va mo duc, mé tré nén mém
va x0p anh huong nghiém trong dén chat lwong san pham c4. Cac phan ng enzyme van
c6 thé tiép tuc & ca dong lanh ¢ nhiét do -30 °C [43] lién quan dén mot sd qué trinh khéac
nhu duong phan, chuyén hoa nucleotide va phan giai protein. Nhitng hoat dong enzyme
ndi sinh nay gy ra nhirng thay doi héa hoc va vt 1y noi tai.

Hoa chat

C6 nhiéu loai héa chét bao quan co ban dugc st dung trén thi truong nhu:
benzoic acid, benzoate, nitrate, nitrite, va sorbic acid va boric acid rat hitu ich trong viéc
bao quan hai san. Sorbic acid cd thé 1am cham sy hu hong cua ca hun khoi hodc ca mubi
va boric acid gilp gitr chat lugng. Cac hoa chat khac dugc sir dung trong bao quan 1a:
hyphochlorite, hydrogen peroxide, capric acid va p-hydoxybenzoic acid. Béi véi thit, ca
do c6 ham lugng nudc, protein va chat béo cao nén viéc bao quan ciing kho khan hon,
v6i trudng hop nay ngudi ta thuong dung 2 loai hoa chat bao quan 1a: chlorine va
chlorine dioxide c6 kha ning diét dwgc vi khuan Escherichia coli, Listeria
monocytogenes, Pseudomonas, ... Nhu vay, tity vao loai thuce pham, khi ding ding cach
va liéu lugng thi thit, c4,... c6 thé dé tir vai thang dén vai nam. Trong s6 nhiing chat bao
quan tong hop, sodium benzoate, sodium nitrite, butylated hydroxyanisole (BHA) va
butylated hydroxytoluene (BHT), sodium acetate (NaA) di cho thdy nhiéu hira hen trong
viéc ngin chin nhing thay doi vé két cu va mau sac, mui vi khéng mong muébn va mui
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6 thiu ciing nhu sy that thoét chat dinh dudng ¢ thuc pham trong qué trinh bao quan
[44], [45].
Sodium acetate

Sodium acetate (NaA) 1a mudi c6 ngudn gdc hitu co tir acetic acid, & dang bot
hoac hat mau tréng, ¢4 tinh kiém manh va acid yéu nén n6 dugc ung dung nhiéu vao cac
nganh céng nghiép va san xuat. NaA c6 khdi lugng phan tir thap, duoc sir dung dé kiém
soat su phat trién ctia vi sinh vat, cai thién cac thudc tinh cam quan va kéo dai thot han
st dung ctia cac hé théng thyc pham khac nhau bao gom thit [46], gia cam [47], va ca
[48], [49]. Ngoai tac dung ngin chin sy phat trién cta vi khuan 1am hong thuc pham,
loai mudi nay da dugc chimg minh 1a ¢6 hoat tinh khang khuan chong lai cic mam bénh
truyén qua thyc pham khac nhau bao gdm Staphylococcus aureus va Yersinia
enterocolitica [50], Listeria monocytogenes [51], Escherichia coli [50], [52], cling nhu
Clostridium botulinum [53]. Trén thuc té, cac thi nghiém cho thiy ca duoc bao quan
trong dung dich NaA & nhiét d6 thap c6 hiéu qua chdng lai su phat trién cua cac loai vi
sinh vat gay hu hong khac nhau; bao gém cac vi khudn hiéu khi va di dudng,
Pseudomonas spp, vi khuan sinh H,S, vi khuan lactic acid va Enterobacteriaceae. Va
s0 v&i cac mudi hitu co tuong tu nhu sodium lactate (NaL), hay sodium citrate thi hoat
tinh khang khuan NaA 1a t6t hon han. Bén canh d6 qua trinh oxy hoa lipid, bi cham dang
ké va thoi han sir dung cia cc san pham duge xir 1y kéo dai ngay hon.

Hon nita, nhitng loai mudi ndy c6 san rong rai, kinh té va thuong dugc “cong
nhan 12 an toan” [52]. Hién nay ¢ cac nudc phat trién, giéng nhu viéc sir dung céc loai
phu gia c¢6 ngudn gdc tir vi sinh vat nham thay thé dan phu gia héa hoc nhu han the,
polyphosphate thi mudi NaA da duoc Cuc Quan 1y thuc pham va dugc pham My (FDA)
xem nhu mot chét diéu vi trong thuc pham dé trc ché su phat trién cta vi khuan gay bénh
va an toan d6i véi con nguoi.

Butylated Hydroxyanisole (BHA)

Trong cac loai hoa chat bao quan, Butylated Hydroxyanisole (BHA) 1a hop chit
phenol c6 kha nang chdng oxi hda [54], 1a hdn hop ciia hai hop chét hitu co dong phan,
2- tert -butyl-4-hydroxyanisole (2-BHA) va 3- tert -butyl-4-hydroxyanisole (3- BHA).
N6 duoc diéu ché tir 4-metoxyphenol va isobutylene duoc tong hop lan dau tién vao
cubi nhirg nim 1940, 1a chit ran dang sap dugc sir dung lam phu gia thyc pham c6
cong thure nhu sau:
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2- tert -butyl-4-hydroxyanisole (2-BHA)  3- tert -butyl-4-hydroxyanisole (3-BHA)


https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_ph%C3%A2n
https://vi.wikipedia.org/wiki/Mequinol
https://vi.wikipedia.org/wiki/Ph%E1%BB%A5_gia_th%E1%BB%B1c_ph%E1%BA%A9m
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BHA c6 kha ning chdng oxy hoa dugc st dung dé ngan sy 6i ciia chat béo trong
thuc phém. ... Tt nam 1947, BHA di duoc thém vao chit béo an dugc va thuc phém
chtra chit béo vi dic tinh chdng oxy hda. BHA dung trong bao quan thuc phim chia
hon 85 % 3-BHA va dudi 15 % 2-BHA. BHA duoc Co quan Quan 1y Thyuc pham va
Dugc pham Hoa Ky (FDA) coi 14 an toan khi ham luwong chat chdng oxy hoa khong
vugt qua 0,02 % tinh theo trong lugng so voi téng ham lugng chit béo hodc dau cua
thuc phém. BHA lam cham qua trinh oxy héa vitamin A, chit béo va dau thuc vat, chét
6n dinh hiéu qua cho tinh dau, paraffin va polyethylene (HSDB 2009). N6 dugc st dung
nhu mot chét chéng oxy hoéa trong vat liéu sinh hoc dugc lam tir polyurethane va
polyethylene oxide [55]. Ngoai ra, BHA c6 dic tinh khang khuan (chu yéu 1a gram am),
nam, vi rat va dong vat nguyén sinh [56]. Theo Ray (2004) [57], hoat tinh khang khuan
nho tac dong dén mang té bao va cac enzyme. Céac dic tinh chdng oxi hoa cua cac din
xudt phenol co thé c6 lgi hon vé mit bao quan do sé lwong cac nhom hydroxyl phenolic
c6 sin dé loai bo cac gdc tu do [58].

Dong goi

Pé dam bao s6 lwong va chat lwong san pham tir nguoi san xuat dén tay nguoi
tiéu dung thi bao bi dong goi luon dong mot vai tro qua trong, phai dam bao dugc tiéu
chi vé chi phi thap va khong gay doc hai anh huéng dén san pham. Trong qué trinh bao
quan ta cling can phai dong géi cac san pham dé dam bao rang nd khong bi that thoét ra
ngoai, hodc khdng bi méi trudng anh huong. Néu ta dung bao bi dong goi khéng phu
hop hay khong dung cach thi s& gdy ra cac doc t6 anh huong dén chat lugng. Hau hét
c4c san pham thuc pham ngay nay déu sir dung bao bi nhya lam tir PET, HDPE, PVC,
PE, PS,...Céc loai bao bi nay dung dong goi cac thuc pham di qua ché bién nhu rudc,
thit bo khd,...hay thuc pham dong lanh nhu ¢4, muc, tom, ngd, ... Nguyén liéu 1am loai
bao bi nay thudng c6 ngudn goc tir dau mo, than d4, bén canh dé dé tiét kiém chi phi thi
nhiéu nguoi da st dung bao bi nhya tai ché dé chira dung cac san pham nay, gay nguy
c6 nhiém hoa chat doc hai, nguy hiém véi sic khoe con ngudi. Cac loai thuc pham
thudng dung trong tdi chat déo 1am bang céc hop chat polyethylene hozc polyvinyl ma
cac phan tir polyvinyl don 1é c6 thé gay ung thu. Ngoai ra nguy c6 nhiém doc tir hoa
chat st dung dé lam tang d6 déo dai cua bao bi c6 thé gay hai, va bao bi déo sau khi st
dung thai ra bira bi c6 thé 1am 6 nhiém moi trudong va khdng c6 kha nang tai sir dung.
O Viét Nam

Viét Nam ciing 1a quéc gia c6 thé manh vé khai khac va xuat khau thiy san.
Trong d6, ca nglr van 1a mit hang c6 gia tri gia ting cao nhit va hoat dong kinh doanh
clia n6 mang lai thu nhap cao cho nguoi Viét Nam. Do d6 dé dam bao chét lugng, ca
ngir sau khi danh bét dugc so ché va dem bao quan bang cach dung da lanh xay nhét

vao bung va mang ca, sau d6 dua vao ham lanh ¢ nhiét d¢ 0-2 °C. Ham dugc x&p nhicéu
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16p ca, xung quanh ham duoc rai 16p da day. Pay 1a phuong thitc bao quan truyén théng
va lau doi ctia ngu dan Viét Nam. Tuy nhién d6i véi cac tau thuyén dénh bat xa bd va
dai ngay thi viéc bao quan nay khong dam bao dugc chat lugng ca trong thoi gian dai,
do d6 sau nay, nguoi ta ap dung cong nghé bao quan thuy san da sét hay goi la da 1ong
(liquid ice), da bun (slurry ice), da tuyét (snow ice), 1a hdn hop dong nhét cta cac hat
bang nho va chét 10ng, c6 wu diém 1am lanh rat nhanh do kich thudc hat bang rat nho,
dé tham nhap vao bén trong ddi tuong can lam lanh, duy tri dugc nhiét d thép lién tuc
trong sudt qua trinh lam lanh véi hé s6 truyén nhiét cao. D4 sét x6p, khong két tinh khoi
ctmg, dé bao quan va bdc d&, khong giy tén thuong thiy san, giam thiéu vét thAm tim
hodc dap nat thuy san trong qua trinh bao quan vi n6 1a mot méi truong long; da sét co
thé diéu chinh duoc nhiét do, do da sét c6 nhiét do thap -2 °C + -4 °C, nén thoi gian bao
quan thuy san tir 25-30 ngay. Hodc cach bao quan hién dai ma Nhat Ban chuyén giao
mic di ¢ vudng mic vé hé thong thiét bi va gia thanh. Cong nghé bao quan thuc pham
d6ng lanh ctia Nhat Ban duoc ndi dén ¢ day 1a cong nghé CAS (Cells Alive System —
Hé thdng giir gin té bao sdng), cong nghé nay hoat dong theo nguyén 1y két hop hiéu
qua giita qué trinh dong lanh nhanh (tir -30 °C dén -60 °C) v&i dao dong tir trudng (trong
quing tir 50 Hz dén 5 MHz), dudi tac dong ciia cac xung dong tir trudng thi CAS c6 kha
nang ngin nude trong té bao khong bi dong bang du ¢ nhiét do thap, do d6 mang té bao
nén cau tric té bao van duge gilt nguyén ven, két qua 1a sau mot thoi gian bao quan tir
1-2 nam, hodc nhiéu hon 1a 10 nam,... tiy theo san phim can bao quan thi chat luong,
mau sic, huong vi san pham van tuoi ngon nhu luc ban dau (co thé téi 99,7 %), day 1a
diém noi trdi cia CAS. Trong khi néu ap dung céac hinh thirc bao quan dong lanh khéc
thi & nhiét do thip, cac phan tir nude trong té bao két tinh va hinh thanh tinh thé bing
gbc canh, pha v& mang té bao, nén khi rd dong dé gay ra hién tuong “nhé giot thuc
pham” tire 1a chay dich do ciu tric mang té bao bi pha v& lam x4u hinh thirc va chét
luong san pham. Vé cau tao, hé thong cong nghé CAS gdm mot may dong lanh CAS
(CAS Freezer) v6i bd phan cap dong nhanh va bo phan sinh dao dong tir truong, c6 kha
nang dua nhiét do xudng -60 °C trong thoi gian ngan; va mot kho lanh c6 chirc nang dao
dong diéu hoa, dam bao phan phdi nhiét d6 trong kho lanh ludn & mirc -25 °C dé bao
quan san pham c6 thé diéu chinh theo muc dich sir dung. Do d6 gi4 thanh ctia day chuyén
cong nghé CAS thuong dao dong trong quing tir mot dén ba triéu d6 la, kha cao, nén
lam cho mét s6 doanh nghiép ngai dau tu bdi ciing lo ngai vé viéc khong du sire thu hoi
vbn. Cac cong nghé nay déu cho két qua tét hon thich hop véi hoat dong danh bat xa bd
v6i thoi gian kéo dai trén 20 ngdy ctia mot chuyén bién...Bén canh do, cling c6 mot s6
nghién clru nham duy tri va dam bao chat luong cé sau thu hoach da dugc thuc hién.
Nguyén Vin Minh va cong su (2015) [59] d nghién ctru sir dung chét chéng oxy hoa
ascorbic acid trong bao quan ca bop phi 16 dong lanh. Tran Bach Long va cong su
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(2019), da nghién ciru anh hudng cua uép mudi dén su oxy hoa lipid va oxy hoa protein
trong co thit ca 16c (Channa striata) nudi [60]. Ngoai ra di c6 mot s6 nghién ctru vé hop
chét tu nhién c6 kha ning chdng oxy hoa trong bao quan ca bdp nhu: dich chiét giau
polyphenol tir rong Sargassum mcclurei [61]. Két qua cho thiy phan doan dich chiét
nay c6 kha ning han ché sy oxy hoa lipid & thit ca bop trong qua trinh bao quan lanh;
gia tri PV va TBARS ciia miu bao quan bang dich chiét déu giam so v6i PC. Ngoai ra,
chat chiét tir 14 ca cao (Theobroma cacao), dich chiét diép ha chau gitr duoc chat luong
ctia ca bép phi 16 trong 10 ngay bao quan ¢ diéu kién lanh nho kha ning han ché su oxy
hoa lipid & co thit ca. Thém vao d0, cac nghién ctru vé bao quan, ngin chin sy oxy hoa
lipid & khé c4 trich bing ascorbic acid, citric acid, tartric acid [62], hay tng dung cong
nghé plasma trong viéc xtr 1i vi khuan Escherichia coli & phi Ié ca basa cho théy ti 1¢
tiéu diét vi khuan nay dat 99 % -100 %. Cac chi s6 vé mau sic, ham lugng peroxide,
protein va lipid khong thay d6i va khong c6 su oxi hoa chat béo trong qua trinh xr 1y . ..
MJdi phuwong phép bao quan c6 nhitng uu nhugce diém khac nhau va khong c6 phuong
phap nao tc ché hoan toan cé4c vi sinh vat va qua trinh oxy hoa lipid [4], [63]. Do do, su
két hop ctia cac phuong phap sé dem lai két qua t6t hon. Vi du nhu két hop ciia cac chat
bao quan va 1am lanh s& 1am giam qua trinh hu hong [64] va han ché dugc sy phat sinh
c4c chat gay hai, lam mat di chat dinh dudng ciling nhu huong vi ciia ca ngay tir lac danh
bat dén luc van chuyén va ciing dam bao vé an toan thyc pham ciing nhu han sir dung
cua ching.

O Viét Nam, BHA va NaA cling dugc coi la an toan, co6 tinh khang khuan tot,
duoc stir dung rong rai, dac bi¢t 1a NaA. Trong nganh thuc phém, NaA con dugc st dung
nhu 12 mot chat phu gia cho thuc pham duéi dang sodium diacetate — hdn hop giira cua
sodium acetate va acetic acid theo ti 1& 1:1, voi ky hiéu s6 E 1a E262. Ngoai ra BHA va
NaA con dugc dung dé bao quan gio lua, cha, xtic xich, nham 1am ting mui thom, gion,
dai va giit dwoc mau sic tuoi ctia san pham...Tuy nhién vé bao quan c thi chua thay
dung chu yéu chi 13 phuong phap dong lanh, nén viéc nghién ctru str dung NaA va BHA
trong bao quan ca nglr van ciing rat can thiét nham gitp giir cho chat lugng ca. Pac biét,
cho dén nay, rat it cac cong bd nghién ciru vé su hinh thanh céc san pham c6 hai trong
qua trinh luu trit & c&c san pham thay san n6i chung va cé& ngtr ndi riéng ¢ nudc ta.
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU
Déi twong : ca nglr van thu & ving bién Khanh Hoa.

Pham vi : mot s6 chat doc hai c6 thé & co ca trong qué trinh luu trit.
2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Vat liéu nghién c@u

Ca ngu van ¢ vung bién Khanh Hoa.

- C4 nglr van tuoi, sau khi danh bit thu mua tir ngu dan ¢ cang Hon RS - Nha
Trang- Khanh Hoa vao thang 3/2022. Sau d6 ca duoc rira sach bén ngoai, uwép véi da

kho va van chuyén ngay vé phong thi nghiém Vién Hai duong hoc trong vong 1 gio.

- Tién hanh loai bé dau, rudt va mang, rira lai cho sach mau, phi 18 1y phan thit

co va lam rao nude va su dung cho céc thi nghiém.

2.2.2. B6 tri thi nghiém

THIi NGHIEM 1

Co ca ngu van tuoi

v

(dbi chung)

L6 1: Khong c6 hoa chat

\’

L6 2: Ngam trong dung dich
CH3COONa 2,5%

bong goi PE kin

Vi

Béo quan lan lugt & 0 °C va -20 °C

\z

Thoi gian thu mau

!

[ | | | | | |
sau sau sau sau sau sau sau
0 ngay 5 ngay 10ngay || 15ngay || 20ngay || 25ngay || 30 ngay

Xdac dinh cac chi tiéu vat li:
mau, mui, do twoi, pH, ham

lugng nudc, lipid, protein

Xac dinh cac chi tiéu hoéa hoc:
PV, TBARS, SH, céc chat bay
hoi indole va skatole
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THI NGHIEM 2

Co ca ngur van tuoi

v

L6 1: Khong co hoa chit
(dbi chimg)

\’

L6 2: Ngam trong dung dich

BHA 0,02%

il

Vi

bong goi PE kin

\

Béo quan lan luot & 0 °C va -20 °C

\/

Thoi gian thu mau

!

—

sau
0 ngay

sau
5 ngay

sau
10 ngay

sau
15 ngay

sau
20 ngay

sau
25 ngay

sau
30 ngay

mau, mui, do tuoi, p

Xaéc dinh cac chi tiéu vat li:

H, ham

luwgng nudc, lipid, protein

v" Mubi hitu co sodium acetate dugc sir dung ¢ nong d6 2,5 % theo Kashiri
va cong su (2011) [65].

v Butylated Hydroxyanisole (BHA) 0,02 % (ham luong t6i da cho phép
trong thuc pham theo FDA Hoa Ky)

Giai thich so do:

Xac dinh cac chi tiéu héa hoc:
PV, TBARS, SH, cac chét bay
hoi indole va skatole

Co cé sau khi xtr 1y va lam rao nudc dugc chia lam hai 16 thi nghiém:

- L6 1 (16 ddi ching): co ¢4 sau khi xir Iy ban dau dugc boc goi PE va bao quan

lanh ¢ 0 °C va -20 °C.

- L6 2 (16 thi nghiém): co ca dugc ngam trong dung dich sodium acetate 2,5
%/BHA 0,02 %, ty 1¢ ngdm ca: dung dich 1a 1:2 (g/mL), sau thoi gian ngadm 15 phat,
mau dugc lam rio nude bang gidy tham va bao goi PE, giir & 0 °C va -20 °C. C4 dugc
bao quan 1an luot & nhiét do lanh 0 °C va -20 °C.

Thoi gian thi nghiém: 30 ngdy. Mau dugc thu lan luot sau 0 (mAu ban dau), 5;
10; 15; 20, 25; 30 ngay dé tién hanh danh gia chit luong va phan tich cac chi tiéu hoa

ly va cac chit bay hoi c6 hai indole, skatole. Mdi dot 14y méu, 3 mau tir mdi thi nghiém

duoc thu.




2.2.3. Cac phuong phap phan tich
2.2.3.1. Cac phuong phap

e Xac dinh thanh phén sinh hoa co ban

Bang 2. 1. Bang cac phuong phap xac dinh thanh phan sinh hoa cta co ca ngir van.

Thanh phan sinh héa co ban Phuong phap
Xac dinh ham lugng nudce Phuong phap cua AOAC (2016)
Xac dinh ham luong lipid Phuong phap cua Bligh & Dyer (1959) [66]

Xac dinh gia tri pH trong thit cd& | Phuong phap Hultmann va cong su (2012) [67]

Xac dinh ham lugng protein Phuong phép Bicinchoninic acid (BCA) [68].

e Xac dinh cac chat doc hai

Bang 2. 2. Bang cic phuong phap xac dinh chat doc hai trong co ca ngir van.

Xac dinh chit doc hai

Phwong phap

Chi s6 Peroxide value (PV)

Phuong phép cua International IDF
Standards (1991) [69]

Chi sb Thiobarbituric acid reactive
substances (TBARS)

Phuong phap cua Lemon (1975) [70]

Xéc dinh chi s6 sulfhydryl (-SH)

Phuong phap ctua Ellman (1959) [71]

Xac dinh cac hop chat bay hoi indole,
skatole

Dung hé théng sic ki khi long theo
Hansen-Mgller (1994) [72]

2.2.3.2. Cach tién hanh

% Xac dinh cam quan vé mau sac, mui, d) twoi cia ca:

Puoc xay dung theo phuong phap Chakma va cong su (2020) [73].

Cach tién hanh: co thit c4 cua cac 16 thi nghiém dugc danh gia boi 5 ngudi theo

cac tiéu chuan sau:

Bang 2. 3. Bang cac dac diém cam quan trong co ca ngur van.

Pac diém cam quan

M ta Pi¢m hw hong (DP)

Maiu sic Maiu hoi d6 hong
Mau d6 hong dén nau
Mau nau dén xam
Mau nhot nhat

1

Mui thit ca C6 mui dam, mui tu nhién
Mui chua thoang thoang
Mui chua nhe vira phai

Chua vira phai dén manh

Két ciu co thit Thit sin chic, dan hdi rat tot

N P01 WO N PO LN
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Mém vira phai; mot s6 mat do dan 3
hoi 5
Mém
Thit mém nhao, hu hong
Hinh thtic chung (QI) | Tuoi sang, 6ng anh 1
Hoi xin mau 2
Mo duc 3
DPuong bén mau do va vung dudéi mo 5
duc
Diém xép loai thit c4 nglr van
Béng 2. 4. Bang diém hu hong (DP) xép loai thit ca ngir van.
Loai Pi¢m hw héng (DP) Mirc d9 chap nhan

A <2 Hoan hao

B 2dén <5 Tot

C 5 Khéng chap nhan

Bang md ta thudc tinh cam quan cho ca ngir van khi bao quan lanh véi chi s6 DP cang
thap chat lugng ca cang cao.
¢ Xac dinh gia tri pH trong thit ca
Cdch tién hanh: 10g mau duoc xay nhuyén véi 10mL KCI 0,15M, sau d6 hdn
hop duoc st dung dé do pH bang may.
+¢ Xac dinh ham lwgng nwéc theo phwong phap cia AOAC (2016)
Bang cach say kho dén khdi lwong khong doi.
Cdch tién hanh: 2 g miu ca cho vao cdc siy ¢ nhiét do 80 °C trong vong 4-6 gid
dén trong luong khong doi.
% Xac dinh ham lwong lipid
Céch tién hanh: Khoang 2g mau ca da lam nhuyén dwuoc ngam trong 30mL hdn
hop dung méi chloroform : methanol : H20 (1 : 2 : 0,4) theo thé tich trong 24 gio. Mau
duogc chiét lai véi hdn hop dung méi trén tir 2-3 1an. Dich chiét sau khi thu duoc lac véi
chloroform va nuéc dé cd ty 1é chloroform: methanol: H20 cudi cingla 1:1:0,5. Dé
phan 16p va thu 16p chloroform. Lam khd mau trén may c6 hut chan khong & nhiét do
40- 45 °C dé thu lipid.
% Xac dinh ham lwgng protein
Céch tien hanh: Khoang 100 mg thit c4 dugc chiét trong dém urea chia 2-
Mercaptoethanol 2 %. Tron thudc thir A (BCA regent A) va thude thir B (BCA regent
B) vai ty 16 A:B = 50:1 (v:v). Cho hdn hop nay vao cac giéng trén mot dia microplate
96 giéng (100uL/giéng). Sau d6 thém 5 pL protein chuan (Bovine serum albumin) & céc
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ndng d6 0,2; 0,4; 0,6; 0,8; 1(mg/mL) vao mdi giéng. Nhiing giéng con lai thém mau can
do protein da pha lodng 100 1an véi nuéc cat (5uL/giéng, cho vao 3 giéng). Lac tron déu
mau trong cé4c giéng va u & 37 °C trong 30 phut. Sau d6, do do hap thu & budc song 562
nm. Ham lugng protein trong mau duoc tinh todn dua theo phuong trinh twong quan
duoc thiét Iap giira ham lugng protein chuan va do hap phu.

% Xic dinh chi sé peroxide value (PV)

Céach tien hanh: 10g miu dugc cho vao éng Fancol chira 40 mL dung dich
chloroform: methanol (2:1) duoc lac déu 3 gio bang may lic. Sau dé ly tim voi toc do
700g & 25 °C trong 5 phut va thu 16p dung dich phia dudi dé phan xac dinh chi sé PV.
Dich chiét dugc phan ¢ng véi dung dich Fe2* va NH4SCN va hén hop duoc so mau trén
may quang phé & budc song 480 nm. Ham luong PV duoc tinh qua dudng chuan Fe3*,

% Xac dinh chi s thiobarbituric acid reactive substances (TBARS)

Céch tién hanh: Khoang 5g thit ca duoc xay nhuyén véi 10mL dung dich TCA
(Trichloroacetic acid) 7,5 % trong thoi gian 15 phit, sau d6 loc qua gidy loc. Phan dich
loc thu dwoc tron véi dung dich TBA 0,02M theo ti 18 thé tich bang nhau. Hon hop dugc
gia nhiét va giit & 90 °C trong 40 phut. Sau d6 lam nguoi dén nhiét do phong dé xac dinh
d6 hap thu quang & budc song 532 nm. Ham lugng dugc tinh todn dua vao duong chuan
Malondyaldehyde (MDA) & cac nong do tir 0-10 ppm.

< Thi nghiém xac dinh chi s6 sulfhydryl (-SH)

Céch tién hanh: 0,59 thit ca xay nhuyén trong 10 mL dém Tris-HCI 0,05 M (pH
8). Sau d6 hoa 1 mL dich thu dugc véi 9 mL ¢ém Ellman (pH 8) (chta 0,6 M NaCl, 6
mM ethylenediaminetetraacetic acid (EDTA), 8 M Urea, 2 % sodium dodecyl sulfate
(SDS). Hdn hop dugc lac ki va ly thm ¢ 5 °C dé thu phan dich. Tiép theo thém 40 pL
5,5'-Dithiobis (2-nitrobenzoic acid) (DTNB) 0,01 M trong sodium acetate 0,05 M vao 3
mL dich mau. Mau tring gom 3 mL dém Ellman va Tris-HCI (9:1) va 40 pL dung dich
DTNB 0,01 M. Mau duoc lic ki va u ¢ 40 °C trong 15 phut. Po do hap thu ¢ 412 nm
dé x4c dinh ham luong nhém SH tu do & hé sé hap thu phan tar 13.600 M-tcm™.

< Xac dinh cac hgp chat bay hoi indole va skatole
Céach tién hanh: 20 g thit c& phi I8 xay nhuyén, dugc chiét véi 50 mL
dichlormethane & nhiét d¢6 phong. Sau d6, khudy hdn hop trong 30 phdt, loc thu dich
dichlormethane va lam bay hoi bang ¢ quay chan khong. Mot lwong nudc nhé con lai
duoc lam kho véi Na2SO4 khan. Mau duoc l1am sach qua cot SPE trugc khi phan tich
bang hé thdng sac ky khi khdi phé Shimadzu. Chat chuan indole va skatole duoc cung
cap boi Sigma, Hoa Ky.
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2.2.4. Phwong phap xir li s6 ligu

Gia tri cac sb liéu phan tich cua thi nghiém dugc xu 1y va tinh toan Microsoft
Excel 2010 va thé hién bang gia trj trung binh + sai s6 chuan. Sai khac cac gia trj trung
binh dugc thuc hién bang ANOVA mét chiéu véi Turkey test & p<0,05.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Ham lwgng nwéc, protein va lipid va mét sé dic tinh hoa Ii caa thit ca ngir van

3.1.1. Ham lwgng nwéc, protein va lipid va pH

Ham luong nudc, protein va lipid % theo khoi lugng cua co ca ngtr van sau khi

thu mau duoc trinh bay trong Bang 3.1.

Béng 3. 1. Ham luong nudc, protein va lipid % theo khéi lwong ciia co ca ngir van.

Co ca

H20 %

Protein %

Lipid %

pH

72,24+0,34

23,01+0,03

2,18+0,07

6,21+0,01

Ham luong cac thanh phan sinh héa ctia ca ngur van thu ¢ vung bién Viét Nam

trong nghién clru nay tuong tu nhu ¢ ca ngir van & vung bién khac da dugc cong bo.

3.1.2. Mt s6 chi tiéu cam quan mau sic, mui, két cau co thit

Céc chi tiéu chét lugng & co ca nglr bao quan ¢ 0 °C va -20 °C theo thoi gian

duoc trinh bay lan lugt & cac Bang 3.2 va 3.3.

Bang 3. 2. Céc chi tiéu chat luong & co ca nglr bao quan ¢ 0 °C theo thoi gian.

Thoi gian luu trir (ngay)

pC 0 5 10 15 20 25 30
Mau sic 1,07+0,17 2,15+0,21 2,66+0,32 2,97+0,24 3,15+0,21 4,25+0,19 4,82+0,18
Mui thit ca 1,02+ 0,09 1,95+0,09 2,17+0,19 2,95+0,21 3,21+0,24 4,11+0,32 4,66+0,34
Két ciu co thit  1,04+0,07 2,14+0,13 2,64+0,21 2,99+0,25 3,23+0,32 4,07+0,25 4,82+0,18
Ql 1,1240,19 2,32+0,32 2,69+0,22 3,12+0,35 3,95+0,46 4,41+027 4,57+0,43
Loai A A A B B B C
NaA

Mau siic 1,07+0,17 2,09+0,22 2,62+0,32 2,95+0,21 3,21+0,26 3,58+0,25 4,03+0,22
Mui thit ca 1,02+ 0,09 2,12+0,11 2,38+0,22 2,45+0,34 3,21+0,19 3,55+0.27 4,11+0,25
Két ciu co thit  1,04+0,07 1,82+0,19 2,19+0,24 2,98+0,32 3,24+0,18 3,67+0,31 4,21+0,27
Ql 1,1240,19 2,21+0,16 2,43+0,18 2,78+0,25 2,98+0,34 3,22+0,42 4,33+0,37
Loai A A A A B B B
BHA

Mau sic 1,07+0,17 2,08+0,24 2,59+0,19 2,91+0,23 3,15+0,31 3,55+0,42 4,05+0,19
Mui thit ca 1,02£0,09 2,1+0,18 2,36+0,22 2,41+025 3,19+0,32 3,53+0,19 4,18+0,21
Két cAu co thit  1,04+0,07 1,8+022 2174024 2,96%0,19 3,22+0,24 3,65+33  4,2+0,11
Ql 1,12+0,19 2,23+0,34 241+0,32 2,77+0,31 2,97+0,27 3,25+0,34 4,35+0,28
Loai A A A A B B B
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Bang 3. 3. Céc chi tiéu chat lugng & co ca nglr bao quan ¢ -20 °C theo thoi gian.

Thoi gian luu trir (ngay)
bC 0 5 10 15 20 25 30
Mau sic 1,070,127 1,93+0,21 2,06+0,11 211+0,17 2,75+0,19 2,82+0,22 2,99+0,11
Mui thit ca 1,02£0,09 1,07£0,08 1,55x0,17 1,86%0,28 2,2+0,31 2,34+0,35  2,46x0,26
Két céu co thit 1,04+0,07  1,06+0,13  1,37+0,15 2,01+0,22  2,23+2,25 2,31+0,31 2,6+0,24
Ql 1,12+0,19  2,14+0,28  2,21+0,31  2,38+0,34  3,02+0,43  3,15+0,28  3,24+0,44
Loai A A A A A B B
NaA
Mau sic 1,070,127  1,82+#0,21  1,97+0,25 2,05+0,31  2,66+0,27 2,74+0,19  2,84+0,11
Mui thit ca 1,02£0,09 1,07x0,06 1,43x0,21 1,79%0,32 2,19+0,27 2,35x0,31  2,42+0,24
Két céu co thit 1,04£0,07  1,05#0,12  1,32#0,24  1,99+0,25 2,21+0,33  2,44%0,19  2,53%0,27
Ql 1,12+0,19  2,11+0,29  2,22+#0,18 2,32+0,37  2,75+0,42  2,91+0,31  3,19+0,44
Loai A A A A A B B
BHA
Mau sic 1,070,127  1,81+0,16  1,95#0,21 2,03+0,25 2,63%0,27 2,71+0,19 2,8+0,1
Mui thit ca 1,02£0,09 1,05%0,06 1,44x0,12 1,73x0,21 2,14%0,27 2,23x0,21  2,39x0,25
Két céu co thit 1,04+0,07  1,05%0,14 1,33+0,2 1,99+0,19  2,21+0,25 2,37#0,42  2,51%0,29
Ql 1,12+0,19  2,08+0,32  2,11+0,17 2,31+0,35 2,73x0,39  2,91+0,33  3,13%0,29
Loai A A A A A B B

Cé sau danh bat ban dau co6 chat lugng tét (loai A) dam bao diéu kién dé thuc
hién cac thi nghiém tiép theo.

Véi mau bao quan ¢ 0 °C, & BC chat lugng thit ca bat dau suy giam & ngay tha
15 (loai B) va & ngay thtr 30 chat lwong giam manh (loai C). Mau bao quan bang NaA
va BHA suy giam chét lwong vao ngay thir 20 va duy tri dén cudi thoi gian thi nghiém
(Loai B). Vi mau bao quan & -20 °C, su suy giam chat lwong qua cac chi tiéu cam quan
dién ra cham o tat ca cac mau, bat dau vao ngay thtr 25 va 30 (Loai B).

Nhu vay, trong qud trinh bao quan, gia tri cdm quan ctia cac mau thi nghiém co
xu hudng giam. Mau sac co thit cd chuyén tir trong va phan quang anh sang tot sang
mau hoi vang, nau nhat va cudi cung la duc; c6 mau nau xam, nhot nhat. Mui ban dau
clia miéng phi 1& 1a mui thom tanh tu nhién nhung qua 25 ngay bao quan co thit c4 bat
dau c6 mui chua ¢ -20 °C, con & nhiét do 0 °C thi mui dam hon. Do bong bé mit ciing
giam dan theo thoi gian bao quan, ban dau co thit ca bong dep, c6 mau tuy nhién nhung
qua thoi gian bao quéan thi khong con do bong nhu ban dau. Két cdu cua co thit ¢4 cling
giam dan theo thoi gian bao quan, ban du co thit sin chac, dan hoi nhanh nhung dén
ngay thtr 25 tré di, thi két cAu co thit 16ng 1o, hoi mém va kém dan hdi. Nguyén nhan
ctia su bién doi v& mau sic, co thit, mui vi cua ca 1a do qué trinh oxy hoéa protein
myofibrillar trong gel protein va lam giam do tring cta gel, didu nay c6 lién quan dén
qua trinh carbonyl héa 13 co ché chinh dé tré nén mém sau khi 130 héa ¢ nhiét d6 1am
lanh. C4c enzyme thity phan protein 1am mém mo co, dic biét 1a calpain [74]. Mdi quan

hé gitta d0 mém cua san pham va hoat dong cua enzyme phan giai protein phu thudc
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vao muc do oxy hoa, véi qua trinh oxy héa qua muac dan dén cdu trac protein nhd gon
hon; qua trinh oxy hoa vira phai din dén viéc mé ra protein va phan hity protein cau tric
dé dang hon bang enzyme. Su gia ting do cting va do dan hoi cua cic san pham thuy
san thuong 13 do tang ciu truc lién két ngang cia protein va giam hoat tinh hydrolase
ctia protein [75]. Qua trinh oxy hoa protein (ting dang ké ham luong gbc tu do va
carbonyl) va thoai hoa (ting peptide hoa tan TCA va chi s6 phan manh soi myogen) gop
phan 1am giam d6 sin chic, do dan hoi, do dai va kha ning phuc hoi trong qua trinh bao
quan, 1am giam chat luong cta ching [76]. Bén canh d6 thi qua trinh oxy héa lipid Ia
nguyén nhan chinh gay hu hong va hu hong ddi véi ca ¢6 ham luong dau/md cao duoc
Iwu trit trong thit ctia chiing. Qua trinh oxy hoa lipid c¢6 thé xdy ra enzyme hodc khong
enzyme. Diéu ndy duoc thuc hién boi phan hity chit béo va cac chét béo khac bang cach
thiry phan dé giai phong acid béo. Chiing tao thanh cac acid béo tu do, 1a nguyén nhan
gdy ra mui vi la (6i) va giam chét luong dau trong ca [77]. Tuy nhién, trong qué trinh
bao quan gid tri cam quan cta cac mau thi nghiém c6 xir li mudi NaA va BHA t6t hon
so véi DC ¢6 thé nho dic tinh khdng oxy hoa va khang khuan cua chung.

Sy thay d6i cam quan & PC so véi mau bao quan bang NaA va BHA ¢ 0 °C dién
ra rd rang hon ¢ cac mau luu trit ¢ nhiét d6 -20 °C. Két qua nay 1a do nhiét d6 thap uc
ché hoat dong cua vi sinh vét, ngin can cic qua trinh oxy héa va 1am cham sy suy giam
chat luong cam quan. Céc két qua nghién ciru cho thay nhiét do cang cao, su suy giam
chat luong ca cang dién ra nhanh hon.

3.2. Ham lwong mét so chat c6 hai lién quan dén chat lweng thit ca ngir vin dwoc
bao quan bang mudi NaA va hep chat BHA luu giir & nhiét @ 0 °C va -20 °C theo
thoi gian

3.2.1. Thay d6i ham lwong nwéc é thit ca theo thei gian
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Céc chit cai gidng nhau trong ciing mot duong biéu thi khong khac biét, cac chi cai khac nhau biéu thi
c6 su khac biét c6 ¥ nghia théng ké & mirc d tin cay 95% (p<0,05)
Hinh 3. 1. Ham luong nude cua c ngir van trong qua trinh bao quan ¢ nhiét 6 0 °C.

Cac ky tu khac nhau chi ra sy sai khac c6 y nghia (p<0,05).

Két qua thi nghiém tir Hinh 3.1 cho thay ¢ nhiét 46 0 °C, & BC, trong 10 ngay
dau tién ham luong nudc thay d6i nho, nhung nhing ngay ké tiép thi giam manh déang
ké tir 71,83% (ngay 15) dén 66,64% (ngay 30) (p<0,05). Trong khi d6 cac mau thit ca
duogc xr 1i bang mudi NaA va BHA thi luong nuée giam cham hon, tir 71,35%-68,05%
(NaA) va 71,30%-68,07% (BHA) tir ngay thtr 15 dén ngay thir 30.
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Céc chir cai gidng nhau trong ciing mot dudng biéu thi khong khéc biét, cac chir cai khac nhau biéu thi
c6 su khac biét c6 y nghia thong ké & murc dd tin cdy 95% (p<0,05)
Hinh 3. 2. Ham lugng nudc cua thit ca ngir van trong qua trinh bao quan ¢ nhiét o
-20 °C. Cac ky tu khac nhau chi ra sy sai khac cé y nghia (p<0,05).

Trong khi d6 két qua thi nghiém & Hinh 3.2 cho thay khi duoc giit ¢ nhiét do -20
°C, ham lugng nudc ¢ tt ca cac mau thi nghiém suy giam nhung khong co sy khac biét
dang ké theo thoi gian (p>0,05) mac di & 16 BC ham luong nudc giam nhiéu hon so véi
mau ca duge xir Iy NaA va BHA. Nhu vay kha ning giir nude cua co ¢a duge xir 1i bsi
NaA va BHA t6t hon so vdi thit c4 khong duge xir li cac chat nay & nhiét do -20 °C. Két
qua thu duoc chi ra & nhiét d6 cang thap thi kha nang giit nudc cua ca cang cao va kha
nang nay it bi anh hudng béi cac chét bao quan trong thoi gian thi nghiém.

Nudce dugce gitr trong két cAu cua cac soi co (bao g@)m actin va myosin), do do,
nhiing thay d6i vé thé tich soi co dugc ding dé giai thich mdi quan hé giira kha ning
giit nudc va qué trinh oxy héa protein [78]. Do qua trinh cacbonyl hoa, cac bién doi oxy
hoa co thé din dén thay ddi dién tich protein lién quan dén du lugng histidine, lysine va
arginine (tich cyc dang tich dién), mat di dién tich duong khi bi oxy hoa va dan dén sy
gia tang dién tich am. Piéu nay 1an luot 1am ting luc day tinh dién giita cac soi co, ap

suat truong no va theé tich cua cac sgi co, dong thoi gop phan tang kha nang gilt nude
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ctia hé thong co [79]. Tuong tu nhu qua trinh thuy phan protein, qua trinh oxy hoa vira
phai tao diéu kién thuan loi cho cic twong tac protein c6 trat ty va do d6 ting cudng
chtic ning cua protein, trong khi qué trinh oxy héa qua mirc s& thiic day qua trinh tong
hop protein va lam gidm cac dac tinh chitc nang cia protein [80].

3.2.2. Thay d6i ham lwong lipid theo thai gian

Lipid (%)

2.4

2.2

1.8
1.6
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1.2 --o--PC —a—NaA —=—BHA {

0 5 10 15 20 25 30

Thoi gian (ngay)

Céc chir cai gidng nhau trong ciing mot dudng biéu thi khong khéc biét, cac chir cai khac nhau biéu thi
c6 su khac biét co y nghia théng ké & mire do tin cdy 95% (p<0,05)
Hinh 3. 3. Ham lugng lipid % cua c4 ngir van trong qua trinh bao quan & nhiét d6 0 °C.
Cac ky tu khac nhau chi ra su sai khac c6 y nghia (p<0,05).

Tir d6 thi dugc trinh bay trong Hinh 3.3, ta thiy & 0 °C, ham lugng lipid trong 10
ngay dau giam cham ¢ BC ciing nhu & mau ca duoc xir i béi BHA va NaA, sau d6 giam
nhanh cho dén ngay 30. Cuy thé, & DC ham lugng lipid c6 su suy giam dang ké tir ngay
thir 10 dén ngay thir 30 (2,00%-1,21%, p<0,05), con & mau duoc xir li NaA va BHA
ham luong lipid giam cham hon va khong c6 su khéac biét dang ké (p>0,05) (1,92%-
1,52%, NaA) va (2,05%-1,59%, BHA) trong khoang thoi gian nay.
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Lipid (%)
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Thoi gian (ngay)

Céc chit cai gidng nhau trong ciing mot duong biéu thi khong khac biét, cac chi cai khac nhau biéu thi
c6 su khac biét co y nghia théng ké & mirc do tin cdy 95% (p<0,05)
Hinh 3. 4. Ham luong lipid % cta c4 nglr van trong qué trinh bao quan & nhiét do
-20 °C. Cac ky tu khac nhau chi ra su sai khac cé y nghia (p<0,05).

0 -20 °C, theo két qua duoc trinh bay (Hinh 3.4) thi ham lugng lipid ¢6 xu hudéng
suy giam tuwong ty & ca 3 16 miu thi nghiém nhung khéng c6 sy khac biét dang ké
(p<0,05) & mau dugc xir li bang NaA va BHA. Tuy nhién, & BC ham lugng lipid giam
dang ké vao nhimng ngdy cudi thoi gian thi nghiém (p<0,05). So véi cac mau luu trit & 0
°C, ham luong lipid & cac mau & -20 °C gidm it hon.

Sy bién d6i ham lugng va thanh phan lipid 1a mot trong céc chi s6 dung dé danh
gia chat lugng san pham ca trong qua trinh bao quan. Twong tu cac nghién ciru khac,
két qua trong nghién nay chi ra nhiét d6 luu trit cang thap thi luong lipid bi mat di cang
it, c4 git duoc chat dinh dudng hon. Diéu nay cé thé giai thich bai qua trinh thuy phan
triglyceride va phospholipid trong co thit c& dudi tac dong cua enzyme ndi tai va vi sinh
vat [81]; nhiét do thép hon c6 thé d3 lam giam hoat do ctia enzyme lipase ndi sinh va vi
sinh vat san sinh enzyme [82], [83]. Thém vao d9, cac acid béo ty do (FFA) dugc xem
1a tién chét oxy hoa cua lipid, theo d6 co thit c4 chira nhiéu FFA dé bi oxy hoa hon [84],
nhanh hon so v&i cac chat béo trung tinh va phospholipid [85]. Theo thoi gian, qua trinh
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Iuu trit cang lau thi qué trinh oxy hoa lipid dién ra cang manh, sy oxy hoa dién ra & cac
cAu tric bac cao hon ciia ctia phan tir lipid va hinh thanh cac san pham khac nhu TBARS
va chi sd nay duogc sir dung dé danh gia su oxy hoa cau tric bac 2 cua lipid. Trong nghién
clru ndy, cac chit bao quan NaA va BHA c6 tac dung ngin chin qua trinh oxy hoéa lipid,
dic biét thé hién rd & mau luu trit & nhiét d6 0 °C.
3.2.3. Thay d6i gia tri pH & thit ca theo thoi gian

pH
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Thoi gian (ngay)

Céc chir cai gidng nhau trong ciing mot duong biéu thi khong khéac biét, cac chit cai khac nhau biéu thi
c6 su khac biét c6 y nghia thong ké & muire d¢ tin cay 95% (p<0,05)
Hinh 3. 5. Gia tri pH ctia c4 nglr van trong qué trinh bao quan & nhiét do 0 °C. Cac ky
tu khac nhau chi ra sy sai khac cé y nghia (p<0,05).

Gia tri pH & cac 16 mau thi nghiém luu giit & 0 °C dugc trinh bay ¢ Hinh 3.5, ta
thiy & 0 °C, theo thoi gian bao quan, gia tri pH & cac 16 mau thi nghiém cé xu hudng
ting twong tu va ting nhanh tir ngay thir 5 dén 30, trong d6 pH ¢ PC ting cao hon mau
duogc xir Iy bang NaA va BHA trong khoang thoi gian nay. Cu thé, tir ngay thir 5 dén
30, pH DC ting dang ké tir 6,23-7,32 mau dugc xir li bang NaA tir 6,21-7,22 va BHA
tur 6,21-7,19 (p<0,05).
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Thoi gian (ngay)

Céc chir cai gidng nhau trong ciing mot dudng biéu thi khong khéc biét, cac chir cai khac nhau biéu thi
c6 su khac biét c6 y nghia thong ké & mure do tin cay 95% (p<0,05)
Hinh 3. 6. Gia tri pH cila c4 nglr van trong qué trinh bao quan & nhiét do -20 °C. Céc
ky tu khac nhau chi ra sy sai khac c6 y nghia (p<0,05).

O -20 °C, su thay d6i pH ciia 3 16 mau hau nhu giéng tir ngay ban dau dén ngay
thtr 25, ngoai trir sy gia ting manh ctua pH DC vao ngay tht 30 (6,65) so v6i mau thi
nghiém duoc xir 1i bang mudi NaA (6,35) va BHA (6,38). (Hinh 3.6)

Su thay d6i pH trong co thit c4 trong qua trinh luu trit cht yéu 14 do sy phan hay
ATP va giai phong glycogen dé tao thanh H* & giai doan dau cua sy phan hay luc nay
pH giam, qua ngay 5, lugng H* hét, pH lai tang do su phan hily tao ra cac hop chit cta
ammonia. Nhu vay, sau mot thoi gian bao quan cé sy phan huy acid amine va cac hop
chat hiru co lam gia taing ham lugng NH3 va TMA dan dén viéc ting gia tri pH co thit
cé4 [86], [87]. Trong nghién ciru nay, gia tri pH & mau ca ngir van khong dung chat bao
quan tang dan trong subt qua trinh thi nghiém va dat d&én 7,32 (6 0 °C) va 6,65 (6 -20
°C) trong 30 ngay va gia tri nay khong vuot qua gidi han chap nhan dugc ddi véi san
pham dung cho nguoi [88]. pH 1a chi s quan trong duoc sir dung nhu mot chi tiéu chat
luong cua ca [88], [89].
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3.2.4. Thay d6i ham lweng protein é thit ca theo thoi gian

Protein (%)
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Céc chir cai gidng nhau trong ciing mot dudng biéu thi khong khéc biét, cac chir cai khac nhau biéu thi
c6 su khac biét c6 y nghia thong k& & murc d6 tin cdy 95% (p<0,05)
Hinh 3. 7. Ham lugng protein % ctia ca ngir van trong qua trinh bao quan ¢ nhiét 4o
0 °C. Cac ky tu khac nhau chi ra sy sai khac c6 y nghia (p<0,05).

Két qua & Hinh 3.7 cho thdy & 0 °C, ham lugng protein & tit ca cac mau co sy
suy giam dang ké tir ngay dau tién dén ngay thir 30 (p<0,05), cu thé BC tir 23,01% -
15,74%; mau duge xtr 1i boi NaA tr 23,01%-17,11% va mau duge xtr 1i boi BHA tur
23,01% -16,47%. So véi DC thi mau duoc xir 1i béi NaA va BHA ham luong protein
cao hon trong cung thoi gian hay néi cach khac kha nang protein bi phan giai thip hon
va ca gitt dugc chét dinh dudng t6t hon, dic biét tir ngay 20 dén ngay thir 30 thi ham

luong protein trong PC giam nhiéu hon so véi cac mau duoc xir 1i boi NaA va BHA.
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Céc chit cai gidng nhau trong ciing mot duong biéu thi khong khac biét, cac chi cai khac nhau biéu thi
c6 su khac biét co y nghia thong ké & muc d6 tin cay 95% (p<0,05)
Hinh 3. 8. Ham luong protein % ctia ca ngir van trong qua trinh bao quan ¢ nhiét o
-20 °C. Cac ky tu khac nhau chi ra su sai khac cé y nghia (p<0,05).

O -20 °C, ham luong protein & cdc mau c& giam nhe dén ngay thir 20. T ngay
25 dén 30, ham luong protein & PC giam dang ké (p<0,05), trong khi & mau dugc xt 1y
NaA va BHA ham luong protein chi giam nhe (p>0,05). Nhin chung, & mau dugc xir li
bdi NaA va BHA ham lugng protein giam cham hon so v&i BPC ¢ thoi gian bao quan dai
(Hinh 3.8).

Su suy giam ham luwong protein la do qué trinh oxy hda protein dién ra va no bi
anh hudng bai nhiéu yéu do trong d6 c6 hoat dong ciia enzyme thiry phan protein. Qua
trinh oxy héa protein dan dén thay do6i cu triic cua cac acid amine khac nhau, lam giam
sO lugng nhom carbonyl va nhém sulfhydryl [90], [91], do d6 1am thay d6i kha nang giit
nude, do dan hoi cua thit ciing nhu gia tri dinh dudng [92]. Két qua tir nghién ctru nay
cho thdy mau ca dugc xur 1y voi NaA va BHA c6 thé da gitip ngan chin su phat trién ciia
vi khuan, trc ché hoat dong clia enzyme, tir d6 1am cham qua trinh oxy héa protein trong
qué trinh bao quan, do d6 1am cham sy suy giam ham luong protein ctia mau.

3.2.5. Thay d6i chi so peroxide value (PV) & thit ca theo thoi gian
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Céc chir cai gidng nhau trong ciing mot dudng biéu thi khong khéc biét, cac chit cai khac nhau biéu thi
c6 su khac biét c6 y nghia thong ké & mure do tin cay 95% (p<0,05)
Hinh 3. 9. Gia tri chi s6 PV (meq O2/kg) ctia ¢4 ngir van trong qua trinh bao quan &
nhiét d¢ 0 °C. Céc ky tu khac nhau chi ra su sai khac c6 y nghia (p<0,05).
O 0 °C, chi s6 PV & cac mau déu ting theo thoi gian luu trit (p<0,05), trong d6
DC c6 chi s6 PV ting cao hon so véi cac mau xir Iy NaA va BHA). PV ¢ BC ting manh
tir ngdy thir 5 dén ngay tht 15 (2,16 -3,63 meqO2/kg), va sau d6 tang cham lai cho dén
ngay thtr 30 (4,54 meqO2/kg). Trong khi d6, & mau duoc xir 1i boi NaA va BHA thi gia
tri PV ting thip hon trong sudt thoi gian thi nghiém tir 0,65-3,85 meqOa/kg (NaA) va
0,65-3,8 meqO2/kg (BHA). Pang luu ¥, chi s6 PV ¢ tit ca cic mau ting manh tir ngdy
thir 15 dén ngay tha 30. (Hinh 3.9).



46

PV (meq O,/kQg)
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Céc chir cai gidng nhau trong ciing mot dudng biéu thi khong khéc biét, cac chir cai khac nhau biéu thi
c6 su khac biét co y nghia théng ké & mire do tin cdy 95% (p<0,05)
Hinh 3. 10. Gia trj chi s6 PV (meqOz/kg) clia ca nglr van trong qua trinh bao quan &
nhiét dg -20 °C. Cac ky tu khac nhau chi ra sy sai khac c6 y nghia (p<0,05).

O - 20 °C, theo két qua duoc trinh bay & Hinh 3.10 thi 6 PC chi s6 PV ting dang
ké cho dén ngay thir 15 (0,65-2,4 meqO2/kg), sau d6 ting cham hon cho dén dén ngay
tht 30, dat 2,92 meqO2/kg (p<0,05). Trong khi d6 cidc mau dugce duoc xir 1i boi NaA va
BHA, chi s6 PV ting déu trong khoang ngay 20 ngay dau, tir 0,65-1,27 meqO2/kg (NaA)
va 0,65-1,25 meqO2/kg (BHA) va sau d6 tang cao hon vao ngay thtr 30 (2,18 meqOa2/kg,
NaA va 2,12 meqO2/kg, BHA).

Nhin chung trong suét thoi gian bao quan, chi sé PV & cac mau c6 sy thay doi,
tuy nhién mirc do c6 khac nhau giira cac 16 mau thi nghiém. D6i véi mau luu trit & nhiét
d6 0 °C, mau duoc xur li véi NaA va BHA c6 chi s6 PV thap hon BC. Piéu nay c6 thé
duoc giai thich twong tu nhu cac qua trinh khac, NaA va BHA trong mau c4 dugc xir i
d3 lam giam sy hoat dong enzyme lipoxygenase ciing nhu trc ché sy phat trién cia cac
vi sinh vat, do 6 han ché qua trinh oxy héa lipid [60]. O cac miu luu & nhiét 6 -20 °C,

chi s6 PV van ting trong subt thoi gian thi nghiém nhung ham luwong thap hon so véi
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mau & 0 °C. Két qua nay phu hop véi nhitng khao sat trude ddy chi ra rang nhiét do thip
cling han ché cac qua trinh oxy hoa cac chat nhu protein va lipid trong mau.

PV 14 san pham so cdp cua qua trinh oxy hoéa lipid, khong bén nén d& bi oxy hoa
dé tao thanh cac san pham thtr cAp nhu aldehyde, do d6 gié tri ctia né c6 sy thay doi theo
thoi gian. Theo Alghazeer va cong su (2008) [93], su ting hay giam cua chi s6 nay phu
thudc vao tuong quan giita toc do hinh thanh va téc d6 phan huy hop chat peroxyde
thanh cac san pham thtr cap. Qua trinh oxy hoéa lipid 14 mot qua trinh phirc tap trong d6
c4c acid béo khong bio hoa phan Gng véi oxy phan tir, thuong thong qua co ché gbc tu
do, dé tao thanh hydroperoxide- san pham chinh cua su oxy héa [94]. Trong giai doan
dau cta qué trinh 6i thiu, peroxide ting 1én nhanh chong. Vi thé dé danh gia mirc d6 oxy
hoa chat béo trong giai doan dau, chi sé PV thuong duoc ap dung. Trong nghién ctru
ndy, gia tri PV cta mau duoc xtr Iy NaA va BHA ludén nhé hon PC trong cung thoi
diém, cho thay dung dich mudi NaA va BHA c6 kha nang e ché qua trinh oxy hoéa lipid
so cip & ca trong thoi gian bao quan. Két qua nay twong ti nghién ciru ciia Chaijan va
cong su (2006) [95] & c4 trich dong lanh, gia tri PV ting 1én dén ngay thir 9 sau d6 giam
dan dén ngay 15 ciia qua trinh luu trir.

3.2.6. Thay d6i chi s6 Thiobarbituric acid reactive substances (TBARS) & thit ca
theo thoi gian

TBARS (mg/kg)
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Thoi gian (ngay)

Céc chit cai gidng nhau trong ciing mot duong biéu thi khong khac biét, cac chit cai khac nhau biéu thi
c6 su khac biét co ¥ nghia théng ké & mirc do tin cdy 95% (p<0,05)
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Hinh 3. 11. Gia tri TBARS (mg/kg) ctia ¢4 nglr van trong qué trinh bao quan ¢ nhiét
do 0 °C. Cac ky tu khac nhau chi ra sy sai khac c6 y nghia (p<0,05).

Theo d6 thi trinh bay & Hinh 3.11, khi bao quan & 0 °C, BC ¢6 chi s6 TBARS
tang dang ké (p<0,05) & ngay thir 15 (0,12 -1,04 mg/kg), sau d6 tiép tuc ting cham véi
tbc d6 déu hon va khong co sy khac biét cho dén ngay thtr 30. Trong khi do, chi s6
TBARS ¢ mau duoc xir Iy NaA va BHA ¢ 5 ngay dau bao quan ting cham, sau do ting
nhanh hon vao nhiing ngay tiép theo cho dén ngay thir 30, tuy nhién gié tri van thap hon
so voi1 DC.

TBARS (mg/kg)

0.4
-e-PC —a-NaA —=—BHA cd !
0.3
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Céc chit cai gidng nhau trong ciing mot duong biéu thi khong khac biét, cac chir cai khac nhau biéu thi
¢6 su khac biét c6 y nghia thong ké & mirc do tin cay 95% (p<0,05)
Hinh 3. 12. Gia tri TBARS (mg/kg) ciia ca ngir van trong qua trinh bao quan & nhiét
do -20 °C. Cac ky tu khac nhau chi ra su sai khac c6 y nghia (p<0,05).

O miu bao quan & -20 °C, két qua cho thay gia tri TBARS & cac 16 miu thi
nghiém ting dang ké trong sudt thoi gian luu gitt mau (p<0,05). Tuy nhién mic d6 gia
tang cua chi sé nay c6 khéc biét theo ting giai doan. O ngay thir 5, gia tri TBARS khong
c6 sy khac biét & cac 16 mau thi nghiém (0,12- 0,13mg/kg). Pén ngay thw 10 gia tri
TBARS cuia BC (0,16 mg/kg) cao hon so v6i hai mau duge xir 1i béi NaA (0,14 mg/kg)
va BHA (0,13 mg/kg), va sau d6 gia tri ndy ting nhanh & cc mau & cac ngay 25 va 30
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(p<0,05). Nhin chung & mau thit ca duoc xir 1i boi NaA va BHA thi chi s6 TBARS thap
hon so v&i BC va mau duoc xir 1i bdi BHA ¢6 chi sé TBARS tang thap nhat (Hinh 3.12).
Tuy nhién sy sai khac vé gia tri tuyét d6i 1a khong 16n ¢ ngay khao sat cudi ciing vao
ngay thir 30 & mau giit ¢ -20 °C (0,34 mg/kg & PC, 0,29 mg/kg & mau NaA va 0,27
mg/kg & mau BHA). Diéu nay c6 thé & nhiét do cang thap thi kha nang trc ché qua trinh
oxy hoa lipid cang cao va su tac dong ciia dung dich mudi NaA va BHA & nhiét do nay
khong rd rang trong thoi gian bio quan ngan. Tuy nhién c6 thé ¢ thoi gian luu gitt 1au
hon, tac dung ngdn chin qua trinh oxy hoa ciia cac hop chat s& duoc thé hién 16 hon.
TBARS la san pham th cap dugc hinh thanh trong giai doan oxi hoa chat béo,
sau d6 tiép tuc bi bién doi hinh thanh cac san pham khéc nhu aldehyde, ketone, alcohol,
acid hoac base mach ngén [17],...dudi tac dung cua cac enzyme va cac vi sinh vat cling
13 mét trong céc chi sé duoc str dung kha pho bién dé danh gia vé su oxy hoa cta chat
béo trong co thit c4. Theo thoi gian bao quan thi chi s6 TBARS s& tang va chi s6 TBARS
cang cao thi chat lugng dinh dudng cua co thit c cang giam. Trong khao sat nay, gia tri
TBARS ciia miu thi nghiém duogc xir 1y bang dung dich mudi NaA va BHA ludn nho
hon BC, cho thay dung dich cac chat ndy c6 kha niang han ché qué trinh oxy hoa lipid
thir cp & co C4 ngir trong thoi gian bao quan lanh. Két qua thu duoc ciing cho thay nhiét
d6 bao quan va chat bao quan c6 anh huong dén qua trinh oxy hoa lipid, va kha ning
ngan chin qua trinh oxy hoéa lipid thtr cap ¢ ca ciia dung dich BHA cao hon NaA. Ciing
nhu két qua cua Tran Minh Phu va cong sy (2018) [96] & c4 16¢ (Channa striata) phi 18
Iwu giit trong d4 lanh két hop véi xr 1y bang axit axetic, ham lugng TBARS giam trong
qua trinh luu gitt do hinh thanh cac san pham thir cAp va cac san pham oxy hoa tiép tuc
dugc chuyén doi thanh cac san pham khac dudi anh hudng cuia enzyme va vi sinh vat.
Nghién ctru ctia luan vin cho thay gia tri TBARS ctia mau duoc dugc xir Iy bang NaA
va BHA luon nho hon so v6i mau ctia mau ddi chtng, chi ra rang cac chat nay c6 thé tic
ché qua trinh oxi hoa lipid hinh thanh cac san pham thtr cap.
3.2.7. Thay doi chi s6 sulfhydryl (-SH) & thit ca theo thoi gian
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Céc chit cai gidng nhau trong ciing mot duong biéu thi khong khac biét, cac chit cai khac nhau biéu thi
c6 su khac biét c6 ¥ nghia théng ké & mirc d tin cay 95% (p<0,05)
Hinh 3. 13. Gia trj -SH (umole/g) cta ca ngir van trong qua trinh bao quan ¢ nhiét 6 0
°C. Céc ky tu khac nhau chi ra sy sai khac c¢6 y nghia (p<0,05).

O 0 °C, chi sb -SH & thit c4 & PC giam nhanh va c6 sy khac biét (10,96 — 2,33
umole/g), va xu hudng nay nay ciing twong tu & CAC mau ca duoc xir 1i boi NaA (10,96-
4,52 pmole/g) va BHA (10,96-4,32 pumole/g) (p<0,05). Tuy nhién chi s6 -SH & & mau
thit ca duoc xir 1i boi NaA va BHA giam cham hon nhiéu so vi BC. (Hinh 3.13).
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Céc chir cai gidng nhau trong ciing mot dudng biéu thi khong khéc biét, cac chir cai khac nhau biéu thi
c6 su khac biét co y nghia théng ké & mirc do tin cdy 95% (p<0,05)
Hinh 3. 14. Gia tri -SH ctia ¢4 ngir van trong qua trinh bao quan & nhiét do -20 °C. Céc
ky tu khac nhau chi ra sy sai khac c6 y nghia (p<0,05).

Khi bao quan ¢ -20 °C, xu hudng thay d6i chi s6 -SH & cac 16 mau ciing tuong
tu nhu ¢ 0 °C nhung méu ca duoc xur 1i bai NaA tir ngay thtr 20 dén ngay thir 30 thi chi
s6 SH giam cham hon so v&i PC va mau duoc xtr 1i boi BHA (Hinh 3.14). Chi s6 -SH
giam dang ké tir khi bat dau thi nghiém dén ngay tht 30, tir 10,96-7,58 pmole/g & DC,
10,96-8,03 pmole/g & mau xir Iy NaA va 10,96-7,99 pmole/g & mau xir Iy bang BHA (p<0,05).

Nhu vay, c6 thé thay trong qua trinh luu gitr thit c4, song song v&i qua trinh oxy
hoa lipid 1a sy oxy héa protein. Sy oxy héa protein ciing anh hudng boi nhidu yéu to
trong d6 co hoat dong cua enzyme thity phan protein. Nhém -SH dugc xem la chi sb
phan anh qu4 trinh oxy hoa protein, cu thé 1a oxy héa cysteine. Qua trinh oxy héa cystein
xay ra hinh thanh cau ndi disufide, do d6 chi s6 nhém —SH cao cho thdy mirc d6 oxy
hoéa thap va nguoc lai [12]. Trong nghién ctru nay, tong ham luong -SH ctia protein hoa
tan giam trong qua trinh luu trit & toan bd mau thit ca nglr van thi nghiém nhung ¢ mirc
d6 khac nhau. Két qua nay phu hop ca véi cac nghién ctru trude diy & mot sé san pham
thuy san, chi s6 -SH giam nhanh & mau khong c6 chit bao quan khi luu gitr & nhiét do

cao va gidm cham hon & nhiét do thap.
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Viéc giam tong ham luong SH 14 do sy tiép xtic cia cac nhom sulfhydryl trong
protein ty nhién dé bi oxy hoa [97]. Qua trinh trit dong din dén sy mat nude bé mit cia
thit c4 ddn dén mat nudc protein, do d6 lam thay ddi twong tac protein - nudc. Ngoai ra,
nhém sulfhydryl cé thé tuy oxy hoa hodc c¢é sy trong tac véi cac san pham oxy hoa thi
cip cua lipid ddn dén sy hinh thanh céac lién két disulfide thdng qua qué trinh oxy hoa
cac nhom sulfydryl hoidc trao do6i disulfide [98]. Cac mau dugc xir Iy bang NaA hay
BHA & nhiét @6 0 °C hay -20 °C thi ham lugng sulfhydryl giam it hon so vdi cac DC.
Nhu vay mau duoc xir Iy bang NaA hay BHA trudc khi bao quan s& 1am giam qua trinh
oxy hoa cysteine. Tuong tir voi ham luong SH tong thi cic nhém SH ti do d& dang bi
oxy héa hodc cac san pham cudi ciing ctia qua trinh oxy hoa lipid, nhu malondialdehyde
(MDA) va 4-hydroxy-2- nonenal rit d& phan tng va c6 thé gy suy giam chit luong
protein. MDA c6 thé phan (mg véi lysine cuia protein dé tao thanh dan xuat carbonyl va
4-hydroxy-2-nonenal c6 thé phan tng v6i nhoém amine cia lysine, nhém thiol cia
cysteine va nhom imidazole cua histidine [99]. Do d9, viéc giam hoat dong cua enzyme
protease s& han ché qua trinh oxy hoa cysteine ddn dén giam ham luong sulfhydryl. Nhu
vay hoat tinh enzyme protease cang giam thi ham lugng sulfhydryl cang thap va nguoc
lai. Két qua dat dugc cho thiy NaA va BHA c6 thé 1am giam hoat tinh enzyme protease,
dac biét trong diéu kién bao quan ¢ nhiét do thép da c6 tac dung tich cuc trong viéc han
ché qua trinh oxy hoa lipid va protein trong co thit ca nglr van. Nguyén Van Muoi va
cong su (2019) [100] béo céo rang khi st dung NaCl dé bao quan ca 16c (Channa striata)
& nhiét do thap, ham luong sulfhydryl & thit c4 cling giam dan. Két qua tuong tu cling
dugc cong bd ca thu (Scomber scombrus) [101], [102]. Viéc giam hoat dong ctia enzyme
s& han ché qua trinh oxy héa cia cysteine, do d6 giam ham lugng sulfhydryl. Do do,
viéc sir dung NaA va BHA trong nghién ctru nay cling c6 tdc dung nhu NaCl trong viéc

uc cheé hoat dong cac enzyme.
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Bang 3. 4. Ham luong cac hop chat indole va skatole & thit c4 Iuu trit ¢ nhiét do 0 °C.

Thoi gian luu trir (ngay)
0 510 15 20 25 30

bC

Indole (ug/kg) 0 0 O 2.18+0.25™ 13,90+ 1,44" 18,23+0,63" 22,5+ 0,52
Skatole (ng/kg) 0 0 0 3,76+0,14" 17,61+ 0,43" 26,2+ 0,92Y 33,25+1,95"
NaA

Indole (ug/kg) 0 0 O 1,86+0,06™  4,34+0,12™ 10,14+ 0,97" 14,03+ 0,69"
Skatole (ng/kg) 0 0 0  3,36+0,28" 10,78+ 0,62¥ 15,27+ 0,93V 21,45+ 0,49
BHA

Indole (ug/kg) 0 0 O 1,51+0,09™ 511+0,12" 10,22+ 0,93 14,34+ 0,68
Skatole (ug/kg) 0 0 0 2,82 +0,1" 7,02+ 0,21 12,82+ 0,48" 18,43+ 1,0

Céc chit cai gidng nhau biéu thi khong khac biét, cac chit cai khac nhau biéu thi c6 su khac biét co ¥
nghia thng ké & mirc do tin cay 95% (p<0,05)
Bang 3. 5. Ham luong cac hop chat indole va skatole & thit ca & nhiét do -20 °C.

Thoi gian luu trir (ngay)

0 5 10 15 20 25 30
PC
Indole (ng/kg) 00 0 O 107+0,15™ 2,4+0,1" 2,8+ 0,1"
Skatole (ug’/kg) 0 0O O 0 1,27+#0,06"  2,24+0,1" 3,22+0,09Y
NaA
Indole (ng/kg) 00 0 0 087+£0,22™ 1,55+0,1™ 2,73+£0,12"
Skatole (ug’/kg) 0 0 O 0O 1,13+0,08" 1,99+0,11" 2,95+ 0,14
BHA
Indole (ng/kg) 00 0O O 083007 1,24+0,06™ 2,73+ 0,09
Skatole (ug’/kg) 0 0 O 0 1,25+0,03" 2,14+0,13" 3,24+ 0,12"

Cac chir cai gidng nhau biéu thi khong khéc biét, cac chit cai khac nhau biéu thi c6 su khac biét co

nghia thong ké & mirc do tin cay 95% (p<0,05)

Két qua vé& ham luong cac hop chét indole va skatole ¢ thit ¢4 luu trir & nhiét do

0 °C va -20 °C theo thdi gian duoc trinh bay trong cac Bang 3.4 va 3.5. Bbi voi mau luu

trit & 0 °C, & tit ca cac mau thit c4, indole va skatole xuat hién & ngay thir 15, sau d6

ham luong ting & cic ngdy tiép theo va ting nhanh hon & BC. Cu thé v6i PC, ham luong
cac chat ndy dat 2,18 va 3,76 pg/kg lan luot & ngay tha 15 va ting nhanh dén 13,90 va
17,61 pg/kg lan luot ¢ ngay thir 20. O ngay thir 30 cta thi nghiém, ham luong cua chung
la 22,5 va 33,25 pg/kg lan luot. Vi mau bao quan biang NaA ham luong indole va
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skatole tang cham hon, dat 4,34 va 10,78 pg/kg 1an luot & ngay thi 20 va 14,03 va 21,45
lan luot ¢ ngay thir 30. Xu hudng twong tu ciing dién ra & mau bao quan bang BHA, ¢
ngay thtr 15 ham luong cua chung 1a 5,11 va 7,02 ug/kg va 14,34 va 18,43 pg/kg lan
lugt & ngay tht 30.

O cac mau luu trir & -20 °C, indole va skatole & tit ca cac mAu thit c4 thi nghiém
bat dau xuat hién ¢ ngay thtr 20, sau d6 ham luong ting chdm & cic ngdy tiép theo va
khong co su khac biét giita cdc mau thi nghiém. Véi PC, ham lugng indole va skatole
tang nhe tir 1,07 va 1,27 pg/kg lan luot & ngay thir 20 dén 2,8 va 3,22 pg/kg lan luot &
ngay thtr 30. Pi voi mau bao quan bang NaA ham luong cac chit nay kha thip, véi
0,87 va 1,13 pg/kg lan luot & ngay thtr 20 va 2,73 va 2,95 pg/kg lan luot vao ngay thir
30. O mau bao quan bang BHA, ham luong indole ting tir 0,83 & ngay tht 20 dén 2,73
Hg/kg & ngdy thir 30 va ham luong skatole tang tir 1,25 dén 3,24 pg/kg trong thoi gian nay.

Nhu di biét, sy tich tu cac chat gdy mui trong qua trinh luu trit va bao quan ca cd
tac dong tiéu cuc dén sy chip nhan cta ngudi tiéu dung, mot trong nhitng hop chét c6
mui manh duoc biét dén 1a indole va skatole. Indole 1a san phém duoc hinh thanh do su
phan hity phitrc tap ciia tryptophan trong protein & co. Tryptophan hién dién trong céu
tric protein va c6 thé dugc giai phong va phan hity béi enzyme tryptophanase ctia mot
s6 vi sinh vat thuong 1a vi khuan gram am, khi d6 acid amine bi pha v& do phan ung
loai bo dugc xtc tac bai acid amine lyase, sau d6 indole va skatole dugc tao ra. Khi chét
co thit clia ¢4 bi phan ra dan, mat nudc, dinh dudng chang con ma lai phat sinh nhiéu hop
chat boc mui won thdi, tir 46 gdc amine nhu putrescine, ¢ goc luu huynh nhu cadaverine,
hydrogen sulfide duoc sinh ra ciing cac hop chat ammonium. L{c ndy cac manh vun ciia
té bao rudt 1a ngudn cung cap tryptophan chinh cho vi sinh vat phan hily tao skatole
[37], [103]. Theo Mahmoud va Buettner (2017), [104] cac chat c6 mui co thé tac dong
dang ké dén viéc nguoi tiéu dung chip nhan hay tir chdi mot san pham tiy thude vao
dac tinh vao ham luong cta ching.

Qua cac két qua thu duoc co thé thdy ham lugng cac thanh phan co ban nhu lipid,
protein giam theo thoi gian lwu giit. Thém vao d6, sy hinh thanh cac hop chat ¢ hai &
CO ca ngu van thay ddi khac nhau theo chit luong cua ca luu gitt ¢ nhiét d6 0 °C va -20
°C theo thoi gian. Ham luong cac chat nay phu thudc vao diéu kién bao quan, xu huéng
tuong tu cac két qua & mot san pham thily san khac. O nhiét do 0 °C, cac hop chat NaA
va BHA gitp kéo dai chat lugng ca 1én dén 25 ngiy so véi 15-20 ngay ¢ mau binh
thudong. Tuy nhién & -20 °C, cac mau duoc bao quan bdi cac chit nay c6 chat luong
khong khac biét so véi mau khong dung chit bao quan. Ciing gidng nhu cac nghién ctru
khac, két qua dat dugc cho thay nhiét 46 dong vai tro quan trong trong viéc duy tri chét
luong cua san phém thuy san va su hinh thanh cac chét c6 hai. Nhiét do cang cao, tbe

d6 oxy hoa cac hop chét protein, lipid dé hinh hanh cac chét c6 hai cang 16n, dan d&én
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chat luong suy giam cang nhanh. Do d6, viéc sir dung cic chat NaA va BHA c6 kha
nang trc ché hoat tinh enzyme protease, hoat dong cua vi khuan, gitp 1am giam qua trinh
oxy hda protein, lipid so cip & c4 trong thoi gian bao quéan, do d6 kéo dai chat lugng thit

cd, dic bi¢t voi ca duge gilt & nhiét do cao.
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KET LUAN VA KIEN NGHI
KET LUAN

1. C4 ngir van nguyén liéu ban dau cd ham luwong protein 23,01+0,03%, lipid
2,18+0,07%, nuoc 72,24+0,34%, pH 6,21+0,01 dat tiéu chuén vé cac chi tiéu cam
quan dung cho nghién ctru.

2. Chi tiéu cam quan (QI) va chat luong cua thit ca ngir van dugc bao quan ¢ 0 °C va
-20 °C ¢6 xu hudng giam theo thoi gian luu gitr. O 0 °C, & BC khdng ding chat bao
quan, chat lwgng thit ca bat dau suy giam ¢ ngay thir 15 QI 3,12+0,35 14 (loai B) va
& ngay tha 30 chét luong giam manh (loai C) QI 4,57+0,43. Mau bao quan bing
NaA 2,5% va BHA 0,02% suy giam chét luong vao ngay thir 20 va duy tri dén cudi
thoi gian thi nghiém (loai B) QI 4,33+0,37 ddi véi NaA va 4,35+0,28 ddi véi BHA.
O -20 °C, su suy giam chat luong dién ra cham & tat ca cac mau, bt dau vao ngay
thir 25 (Loai B) QI 3,15+0,28 d6i v6i DC, 2,91+0,31 d6i v6i NaA, 2,91+0,33 doi
vo1 BHA.

3. Ham luong nudc, lipid, protein, va cac hop chit c6 hai nhu PV, TBARS, SH, indole,
skatole & thit c4 ngir van cta cac mau thi nghiém luu giir & nhiét d6 0 °C va -20 °C
d3 phan anh chat luong cua ca theo thoi gian, cu thé 1a

v/ Ham luong nudc, lipid, protein, chi s SH trong co thit ca déu giam. Véi ham
lugng nude, & 0°C, PC (72,24%-66,64%); NaA (72,24%-68,05%); BHA
(72,24%-68,07%), & -20°C, DC (72,24%-71,40%); NaA (72,24%-71,40%);
BHA (72,24%-71,69%). Ham luong lipid & 0°C, DC (2,21%-1,19%); NaA
(2,27%-1,28%); BHA (2,05%-1,17%), & -20°C, BC (2,18%-1,85%); NaA
(2,27%-1,93%); BHA (2,05%-1,77%). Ham lugng protein & 0°C, DC (23,1%-
15,72%); NaA (22,89%-15,88%); BHA (23,03%-15,61%), & -20°C, DC
(23,1%-21,05%); NaA (22,89%-21,11%); BHA (23,03%-20,92%). Chi s -SH
& 0°C, DC (10,92 — 2,32), NaA (11,07-2,38) va BHA (10,88-2,28), & -20°C thi
cling twong tu nhu & 0°C.

v’ Céc chi s PV, TBARS, pH, chat doc hai indole va skatole & thit ca tang. Voi
chi s6 PV ¢ 0°C, BC (0,65-4,54 meqO2/kg), NaA (0,68-4,59 meqO./kg), BHA
(0,61 -4,5 megqO2/kg), & - 20°C, DC (0,65-2,40 meqO2/kg), NaA (0,65-2,18
meqO2/kg) va BHA (0,65-2,12 meqO2/kg). Chi s6 TBARS, ¢ 0°C, PC (0,12-
1,17 mg/kg), NaA (0,15-1,24 mg/kg), BHA (0,09-1,11mg/kg), ¢ -20°C, BC
(0,12-0,34mg/kg); NaA (0,15-0,4mg/kg); BHA cham hon (0,09-0,28mg/kg).
Gia tri pH, & 0°C, DC (6,12-7,32); NaA (6,21-7,34); BHA (6,22-7,31), & -
20°C, DC (6,12-6,65); NaA (6,21-6,65); BHA tang tir (6,21-6,66). Trong khi
d6, ham luong cac hop chit indole va skatole & thit ca ting nhe theo thoi gian.

O 0°C trong tit ca cac mau cac hop chat indole va scatole xut hién ¢ ngay
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thir 15, va tang nhanh ¢ cac ngdy tiép theo va dic biét 1a BC. G -20°C, trong
tat ca cac mau indole va scatole xuat hién & ngay th 20, sau d6 ting cham &
cac ngay tiép theo.

4. Ta thdy qua céc sb liéu, mau bao quan & 0°C & PC khong chat bao quan thay do6i
nhanh hon, nghia 1 ting hodc giam nhanh hon so véi 02 16 mau con lai.

5. 0 0 °C, dung dich cac chat NaA 2,5% va BHA 0,02% giup kéo dai chat lugng ca
1én dén 25 ngay so v&i khoang 15-20 ngay & mau khong c6 chat bao quan. Trong
khi d6 & -20 °C, tac dung clia cac chat nay ddi v6i chét luong thit ca khong rd rang
trong thoi gian thi nghiém 30 ngay.

KIEN NGHI

Dua vao cac két qua nghién ctru va mot s6 van dé con ton tai, dé tai dé xuét can
tién hanh céc thi nghi¢m phan tich vé céc chat doc hai & nguyén li¢u ca ngu dugc bao
quan bang mot s6 chat luu trir & nhiét d6 cao hon nhu 4 va 10 °C. Ngoai ra can khao sat
chat lugng va cac chét co hai & mau ca ngir van luu gitr ¢ -20 °C trong thoi gian dai hon

va nghién ctru thém cac chat co6 hai khac & ca.
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PHU LUC
% Cé&c bang so liéu két qua thi nghiém
Bang 3. 6. Bang s liéu gia tri pH, H20 cua co ca nglr van khi thi nghiém & 0 °C

Ngay 0 5 10 15 20 25 30
bC
pH 6.21 6.22 6.34 6.42 6.75 7.21 7.32

6.21 6.22 6.33 6.43 6.74 7.24 7.34
6.22 6.24 6.35 6.44 6.77 7.20 7.31
H20 72.4 | 72.07 72| 7122 | 69.19| 67.33| 66.62
7246 | 7219| 71.68| 71.75| 69.48 | 67.29| 66.99
7185 | 71.89| 71.81| 70.72| 69.01| 67.01 | 66.31

NaA
pH 6.21 6.2 6.26 6.33 6.66 6.95 71.22
6.21 6.23 6.27 6.31 6.69 6.93 7.21
6.22 6.21 6.24 6.35 6.65 6.97 7.23
H20 724 7204 7191 | 7135| 69.26 | 69.24 | 68.05
7246 | 7225| 7193 | 71.65| 69.47| 69.08 | 68.17
71.85| 7182 | 7112 | 71.04| 69.05| 68.64 | 67.93

BHA
pH 6.21 6.21 6.25 6.32 6.63 6.87 7.29
6.24 6.32 6.37 6.43 6.74 6.99 7.23
6.19 6.11 6.14 6.21 6.52 6.75 7.05
H20 7241 7219 | 71.95| 7147 | 69.34| 68.76 | 68.09
7246 | 7229 | 7219 | 7208 | 69.55| 68.75| 67.72
71.85| 7151 | 70.29 | 7036 | 69.13| 6854 | 68.41

Bang 3. 7. Bang s6 liéu gié tri lipid, PV, TBARS clia co c4 ngir van khi thi nghiém & 0 °C

Ngay 0 5 [ 10 | 15 | 20 | 25 | 30
pC
Lipid 221] 2.03] 1.98] 1.74] 158] 1.32] 1.19

227| 208| 211| 1.84| 1.65| 1.39| 1.28
205| 1.95| 1.92| 1.69| 1.45| 1.28| 1.17
PV (meq Oz/kg) | 0.65| 2.15| 2.81| 3.61| 3.72| 4.13| 454
068| 2.19| 298| 3.7| 3.78| 4.18| 459
061| 2.13| 2.75| 3.58| 3.68| 4.09| 4.50
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TBARS (mg/kg) | 0.2 0.32] 059] 1.05] 1.11] 1.22] 1.17
015] 0.36| 0.65| 1.11| 1.18] 1.25| 1.24
009] 029 054] 095 1.07| 1.19] 1.11

NaA
Lipid 221 1.99] 1.93] 1.78| 1.63] 1.59| 1.52
227 | 2.09] 1.98] 1.87| 1.69| 1.68| 1.62
205| 1.88| 1.85| 1.67| 1.56| 1.49| 1.41
PV (meq Ozkg) | 0.65| 1.19| 1.43| 2.04| 255| 3.62| 3.85
068| 115| 1.46| 21| 258 3.67| 3.8
061| 123| 1.39| 1.98| 252 356| 3.9
TBARS (mg/kg) | 0.12| 0.18| 0.36| 0.45| 0.69| 0.93] 1.09
015| 021| 041| 05| 076| 1.02| 1.02
009| 015| 031 04| 061| 0.85| 1.15

BHA
Lipid 221 211] 205] 1.84| 1.75] 1.68] 1.58
227| 219 222] 198 1.94| 1.87| 171
205| 1.93] 1.88| 1.71| 1.56| 1.49| 1.49
PV (meqOzkg) | 0.65| 092 1.23] 1.98| 201| 3.19| 38
068| 098] 13| 215| 2.21| 328] 3.95
061| 0.86| 1.16| 1.81| 1.92| 3.08| 3.66
TBARS 0.12| 0.17| 0.32| 044| 0.65| 091| 1.05
0.15| 0.21| 0.36| 049| 0.71| 1.01| 1.19
0.09| 0.13| 0.28] 0.39| 059 0.82| 0.94

Béng 3. 8. Bang gia tri s6 liéu protein, SH ciia co c4 nglr van khi thi nghiém ¢ 0 °C
Ngay 0 5 10 15 20 25 30
bC
Protein 23.1| 2219 | 21.32| 20.21| 18.65| 16.17| 15.72
22.89| 22.25| 21.38| 2042 | 18.73| 16.29 | 15.88
23.03| 22.12| 21.11| 20.07| 1856 | 16.02| 15.61
SH 10.92 8.13 7.55 521 | 455 234 | 232
11.07 8.22 7.41 529 | 462 2.39 2.38
10.88 8.08 74| 513| 451 2.29 2.28

NaA
Protein 23.1| 2291 | 2155| 20.85| 18.62| 18.01| 17.11
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22.89 | 22.79| 21.66| 2096 | 18.78 | 17.59 | 17.22
23.03| 2282 | 21.43| 20.74| 1849 | 1752 | 17.01
SH 10.92 9.63 9.17 8.18 6.55 519 | 451
11.07 9.68 9.25 8.05 6.61 526 | 4.62
10.88 9.58 9.12 8.31 6.5 512 | 4.42

BHA
Protein 23.1| 22.93| 21.69| 2094 | 18.84| 18.19| 17.14
22.89| 22.45| 21.8| 21.05| 19.85| 17.16| 16.11
23.03| 22.71| 21.48| 20.82| 17.86| 17.22| 16.17
SH 10.92| 9.82| 9.33| 8.29| 752| 6.14| 432
11.07| 9.98| 9.44 84| 764| 635| 4.44
10.88| 9.76| 9.21| 8.19 74| 5.93 4.2
Bang 3. 9. Bang s lidu gia tri pH, H20 ciia co ¢4 nglr van khi thi nghiém ¢ -20 °C

Ngay | O 5 10 | 15 | 20 | 25 | 30
pC
pH 621 62| 623 628] 633] 636] 665

6.21 6.21 6.25 6.3 6.34 6.38 6.65
6.22 6.19 6.24 6.26 6.32 6.34 6.66
H20 724 | 7211 | 72.01| 7192 | 7174 | 71.66 | 71.57
7246 | 7249 | 7218 | 7151 715 | 7142 | 71.62
71.85| 71.74| 7166 | 7232 | 7194 | 7191 | 7151

NaA
pH 6.21 6.2 6.22 6.24 6.28 6.32 6.34
6.21 6.21 6.23 6.24 6.28 6.31 6.34

6.22 6.2 6.21 6.25 6.29 6.33 6.36
H20 724 7221 | 7217 | 7213 | 72.06 72| 71.94

7246 | 7253 | 7225| 7219 | 7215 7212 | 72.01
71.85| 7188 | 71.79| 7168 | 71.65| 71.49| 71.37

BHA
pH 6.21 6.21 6.22 6.25 6.29 6.34 6.38
6.21 6.21 6.24 6.24 6.29 6.36 6.38

6.22 6.2 6.21 6.26 6.3 6.34 6.39
H20 724 7219 | 7213 | 7207 | 72.04| 7201 | 71.92

7246 | 7288 | 7222 | 7218 | 72.12| 72.09| 71.85
71.85| 7153 | 7204 | 7196 | 7196 | 71.93| 71.99
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Bang 3. 10. Bang s liéu gia trj lipid, PV, TBARS ciia co ¢4 ngtr van khi thi nghiém ¢ -20°C

Ngay 0] 5] 10| 15| 20 | 25 | 30
pC
Lipid 221 219] 212] 1.94] 189 1.87] 1.85

227| 225| 211 2.01| 1.95| 1.97 | 1.93
2.05| 2.00| 1.98| 1.88| 1.84| 1.77 | 1.77
PV (meq Oz/kg) |0.65| 1.13| 1.82| 24| 267 | 2.75| 2.92
0.68 | 1.18| 1.95| 2.45| 2.78| 2.88 | 3.05
061 | 1.08| 1.69| 2.35| 257 | 2.62| 2.79
TBARS (mg/kg) |0.12] 0.13] 0.16] 0.19| 0.25| 0.3| 0.34
0.15| 0.12| 0.16| 02| 0.25] 0.34| 04
0.09| 0.14| 0.17] 0.18| 0.26| 0.26 | 0.28

NaA
Lipid 212 | 2.16| 214| 21| 2| 1.99| 1.96
227 221 218 2.15| 2.12| 2.00| 1.99
2.05| 2.01| 200| 1.98| 1.87| 1.87 | 1.77
PV (meq Ozkg) |0.65| 0.72| 1.07| 1.19| 1.27| 1.55| 2.18
068 | 0.74| 1.11| 1.25| 1.35| 1.43| 2.32
061] 0.73| 1.03| 1.14| 1.19| 1.56 | 2.05
TBARS (mg/kg) | 0.12| 0.12| 0.14| 0.16 | 0.19| 0.24 | 0.29
0.15| 0.13| 0.14| 0.17 | 0.21| 0.26 | 0.29
009| 011 0.15| 0.16| 0.2] 025| 0.3

BHA
Lipid 212] 217 215] 2.1 2.05] 1.97 | 1.94
226 | 231 | 2.23] 221 218 2] 1.97
217 2.02| 208| 2| 1.94] 193] 1.9
PV (meq Oz/kg) | 0.65| 0.69| 0.92| 1.08| 1.25| 1.52| 2.15
068 0.73| 1| 112 1.32] 167 2.27
0.61| 0.64| 084 | 1.03| 1.18| 1.38 | 1.94
TBARS 0.12] 0.12| 0.13] 0.15| 0.18| 0.22| 0.27
0.15| 0.13| 0.12] 0.15| 0.17| 0.23| 0.26
0.09| 0.13| 0.14] 0.16 | 0.19| 0.21| 0.28
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Béng 3. 11. Bang gia tri s liéu protein, SH clia co ca ngir van khi thi nghiém & -20 °C
Ngay 0 5 10 15 20 25 30
bC
Protein 23.1| 228 22.75| 22.64 | 2259 | 21.05| 21.66
22.89 | 2253 | 2246 | 22.32 | 22.22 | 21.18 | 22.18
23.03 | 23.07 | 22.87 | 22.64 | 2246 | 20.92 | 21.15
SH 1092 | 991 95| 895| 852| 801| 758
11.07| 10.18| 9.64| 9.17| 879| 813| 7.69
10.88| 9.63| 9.36| 873| 826| 7.89| 7.46

NaA
Protein 23.1| 2299 | 2289 | 22.75| 22.68 | 22.6| 22.52
22.89 | 228| 22.67| 22.63| 2232 | 225 | 2242
23.03 | 22.85| 2255 | 2247 | 23.03 | 2241 | 22.21
SH 1092 | 10.83| 10.01| 9.73| 9.65| 954 | 8.03
11.07| 10.76 | 10.15| 989 | 9.71| 9.61| 8.14
10.88 | 10.91| 9.88| 9.58 96| 9.48| 7.93

BHA
Protein 23.1| 23.06 | 229 | 22.78| 22.65| 225 | 22.44
22.89 | 23.19 | 2297 | 2283 | 22.42 | 2259 | 22.53
23.03 | 2294 | 228| 22.72 | 22.67| 224 | 22.34
SH 1092 | 10.84| 9.98| 9.71 96| 859| 7.99
11.07| 1099| 104| 984| 972| 871 811
1088 | 10.68 | 10.1| 959| 9.49| 848, 7.88

% Hinh sic ki dd cta indole va skatole
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Hinh 3. 15. Sic ky d6 GC/MS cua (a) Indole chuan (0,2mg/ml) va (b) mau co ca ngir

ngdy 20 & 0 °C phan tich bang hé théng GC/MS Shimadzu, 2010

% MJot so hinh anh vé thi nghiém

e i

(b)
Hinh 3. 16. Hinh ta giit dong & (a) 0 °C va (b) -20 °C



(a) . (b) i @
Hinh 3. 17. Hinh anh v¢ thiét bj thi nghiém (a) cdn mau ca, (b) may khuay tur, (c) hé

thdng co quay.

(b)

Hinh 3. 19. Hinh dnh mdu cd (a) mau PC ngay 10 & 0°C, mdu dwoc xir Ii béi NaA ¢ -20 °C.



