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Tom tiit:

Nhirng bién ddi chat lrgng cim quan, héa sinh va vi sinh ciia tdm si sau thu hoach dwgc xem xét trong nghién
ciru nay. Tom dwge xir 1y va bio quan bing cac phwong phap khic nhau & 0°C trong 14 ngay. Ba miu tém xir Iy
dwgc danh gia so véi miu ddi chirng (bao quan 0°C). Cac phwong phap xir 1y, bio quan bao gdm ngim trong dich
polyphenol 2,5%, bio quin chin khéng, va két hop ngam trong dich polyphenol truée khi bio quin chin khéng.
Cic chi so chat lwgng bao gﬁm TVC (total viable count), QI (quality index), TVB-N (total volatile base nitrogen) va
TMA-N (trimethylamine nitrogen) dwoc xac dinh trong sudt qua trinh biao quan. Két qua cho thiy, TVC ting dang
ké vao cudi thoi gian bao quan. TVB-N va TMA-N ting cung véi thoi gian bio quan nhung & hai giai doan khac
nhau. Gia tri QI twong quan tuyén tinh véi thoi gian bio quan. Han sir dung ciia cac mau xir 1y dai hon so véi mau
d6i chirng. Cac miu déng goi chan khong cé thé duy tri chit lrgng tom trong 12 ngay. Thoi han sir dung con lai ¢é
thé wéc tinh théng qua phwong trinh hdi quy tuyén tinh.

Tir khéa: polyphenol, QI, TMA-N, tom si, TVB-N, TVC.

Chi s6 phén loai: 4.5

T6m st va tom thé chan trang 1 hai loai tom xudt khau
manh & Viét Nam trong nhitng nim gan day. Kim ngach xuét
khiu tir tom so v6i tong kim ngach xuit khiu nganh thay
san nam 2016: 47% (3,3 ty USD/7,45 ty USD); ndam 2017:
45% (3,8 ty USD/8,30 ty USD); nam 2018: 39,80% (3,58 ty
USD/9 ty USD). Tuy nhién, tom cling nhu céc loai thuy san
khac, dé bi hu hong sau thu hoach so véi cac loai stc san.
Nguyén nhan do cu tric co thit ciia cac loai thily san long
1éo hon so véi cac loai sinh vat trén can, thém vao dé6 mang
collagen cta chung cling kém chat ch€ hon [1]. Tom sau
khi thu hoach thudng dugc bao quan biang nude da, sau do
chuyén dén diém thu mua. Tai day, tom duoc bao quan dong
lanh. Vi vay, chit luong tom suy giam dang ké trong khoang
thoi gian bao quan bang nude da. Pay chinh 1a 1y do tai
sao nhiéu nghién ctru hudng t6i kéo dai han sir dung trong
khoang thoi gian nay [2-4]. Cac phuong phép nghién ciu
nham kéo dai han bao quan thuc phém ¢6 thé duge chia 1am
2 nhém. Nhém truyén thong nhu cac phuong phép bao quan
lanh, 1&€n men, udp mudi, va nhém hién dai nhu phuong
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phap bao quan trong bién dbi thanh phan khi (MAP), xir ly
bang nudc ozon, xir Iy bang cac mudi acid hiru co, xir Iy
bang cac hop chat ¢6 hoat tinh sinh hoc [5]. Tién trinh won
hong tom sau khi chét trai qua 2 giai doan ty phan va phéan
huy. Trong d6, vi khuan 1a tac nhéan chinh & giai doan sau
[6]. Cac yéu tb bao gdm enzyme, vi khuén, va phan tmg hoa
hoc dugc xem la nguyén nhan gy ra tién trinh nay [1].S

tac dong cua 3 yéu td trén gdy nén nhing bién ddi trang thal
cam quan, vat 1y, thanh phan hoa hoc, va lugng vi sinh vt
& tom. TVB-N va TMA-N 14 hai chi sb luon duge si dung
dé danh gia chat luong thity san, va Howgate (2010) da c6 2
cong bd vé hai chi s6 nay [7]. Quality index method (QIM)
dugc xem 1a phuong phap cam quan dugc wa chudng nhat
hién nay trong danh gia chat luong thuy san do dic tinh vu
viét cua no. Su khéc biét cua phuong phap nay so vdi cac
phuong phap truéc ddy nhu EC scheme hay Quantitative
Descriptive Analysis (QDA) 1a phuong phép danh gia dugc
xdy dyng trén mot loai cu thé [8, 9]. Pidu nay giup cho cac
chuyén gia danh gi4 dé dang cam nhan mirc d¢ bién doi ciia
cac thudc tinh cam quan. Vi vay, cong tac huén luyén hoi
ddng danh gia cam quan san phdm duoc tién hanh dé dang
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Abstract:

The changes in sensory, biochemical, and microbiological
qualities of post-harvest black tiger shrimp were
investigated in this research. Shrimp was treated and
stored by different methods during 14 days at 0°C. Three
treated shrimp samples were evaluated in comparison to
the control sample (stored at 0°C only). The preservation
methods included immersing in polyphenol solution,
vacuum packing, and combination of polyphenol
solution and vacuum packing. Quality indices including
total viable count (TVC), quality index (QI), total
volatile basic nitrogen (TVB-N) and trimethylamine
nitrogen (TMA-N) were determined during the storage.
Results showed that TVC increased dramatically at the
end of the storage period. TVB-N and TMA-N increased
in accordance with the increase of storage time but at
two different stages. The QI was linearly correlated with
the storage time. The shelf-life of the treated samples
was longer than that of the control samples. Vacuum
packing could maintain the quality of shrimp samples
for 12 days. Shelf-life remaining can estimate throught
the linear regression equation.

Keywords: black tiger shrimp, polyphenol, QI, TMA-N,
TVB-N, TVC.

Classification number: 4.5

hon, va két qua danh gia chinh xac hon. Hyldig cting cong
su (2004) dy doan QIM la mot phuong phap s€ duoc su
dung chinh thtrc trong dénh gia chét luong thity san & cong
dong chau Au trong tuong lai [8]. Vi khuan dugc xem 1a
nguyén nhan chu yéu gay nén qua trinh hu hong thuy san ¢
giai doan 2 [10]. Vi vy, chi $6 TVC ludn duge xem xét danh
gia [11, 12]. O nudc ta hién nay xu hudng phén loai cac loai
t6m noi chung van theo tiéu chuan TCVN 3726-89 [13], va
chua c6 quy dinh danh gia cho tung loai nhu phuong phap
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QIM. Xu huéng nghién ciru danh gia két hop giira cac yéu
td cam quan, hoéa hoc, vi sinh dén do tuoi, déng thoi danh
gi4 phan loai chét luong bang cac chi s6 chat luong van it
duoc dé cap. bdém den hay con goi 1a melanin xuét hién rat
nhanh ¢ loai giap sat noi chung va tom noi riéng néu nhu
bao quan khong hop 1y. Mic du dd co nhimng cong bd 1a
melanin khong anh huong toi sic khde nguoi ti€u dung,
nhung ching lam giam dang ké gia tri kinh té caa tom [14].
Nguyén nhan hinh thanh cic dém den ¢ tom bét dau tir cac
sinh vat gdy bénh chira cac thanh phan nhu PGBP (phic
peptidoglycan va protein), LGBP (phtrc lipopolysacharide
va B-1,3-glucan - protein) va BGBP (B-1,3-glucan két hop
protein) kich hoat cac enzyme polyphenoloxidase (PPO) tir
vO hoat trd nén c6 hoat tinh. Tiép theo, PPO xuc tac chuyén
hoéa cac nhom phenol & cac acid amine thanh quinone khong
mau. Cudi cung cac phan tir quinone bi oxy hoa bai oxy
khong khi hinh thanh cac sic t6 mau den goi 1a melanin
[14]. Nhu vay, c6 hai yéu td lién quan dén su tao ddm den,
thir nhat 13 sy c6 mit cac nhom phenolic ton tai & cac acid
amine nhu tyrosine, phenylalanine; thr hai 1a sy ¢6 mat cua
oxygen trong qua trinh oxy hda cac phan tir quinon thanh
melanin.

Nghién ctru dugc thuc hién nham xem xét mdi tuong
quan giita cac chi s6 chét lugng QI, TVC, TVB-N, TMA-N
va thoi gian bao quan, xem xét kha ning tc ché hinh thanh
dém den ¢ tom. Hai phuong phap bao gdm bao quan chan
khong, xt Iy tom voi dung dich polyphenol trude khi bao
quéan, va két hop ca hai phuong phép trén dugc dua vao
thuc hién trong nghién ctru nay. Tur d6 dua ra phuong phap
cai thién chat lugong va kéo dai han st dung tom su sau thu
hoach.

Doi tuong va phuong phap
Déi twong nghién ciu

Tém sii: tom st duge thu mua & chg dau mdi Binh Pién
(TP Hb Chi Minh). Tom duoc lya chon co cAu trac nguyén
ven, con song, kich ¢& 35-40 con/kg. Khéi lugng tom ding
thi nghiém la 30 kg, tom duogc rira bé”mg nudc sach, phan vao
300 tii polyethylene vé tring. Céc tii mau dugc bao quan
trong thung polystyrene chtra da bao voi ty 1€ tom: da=1:2
(w/w), va duge chuyén dén phong thi nghlem sau 2 gio. Tai
phong thi nghiém, cac tai méu duoc tiép tuc dat trong thing
x6p va giir lanh & 0°C bang tu lanh.

Héa chdt, thiét bi phan tich:

- Dung dich polyphenol 2,5%: dung dich polyphenol
duogc chiét tir rong sun Cottonii (Kappaphycus alvarezii)
dang kho, dugc mua tor mét ctira hang & phuong Trung My
T4y, quan 12, TP HO Chi Minh. Can chinh xac 20 g rong
sun, nghién nho. Dung méi ethanol cho vao rong sun theo ty
1€ 15 ml ethanol/1 g rong sun, trich ly ¢ nhiét d§ 40°C trong
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5 gio [15]. Dich chiét thu duoc dugc ¢d quay chan khong
dé 1y cao ethanol c6 khéi luong tir 1,6 dén 2,0 g. Dung
dich polyphenol 2,5% dugc chuén bi tir két qua do tong ham
luong polyphenol.

- Hoa chat: chuin TMA dugc dat mua tir Cong ty
Sigma-Aldrich (Singapore). Cac dung moi va hoa chét
st dung trong phan tich nhu ethanol, toluene, acid picric,
trichlomethanol duoc cung cap tir Cong ty Merck.

- Thiét bi st dung trong nghién ctru: thiét bi c6 quay
chan khong eyela/Nhat (N-1200AS, 243110), thiét bi quang
pho hép thu UV-Vis Thermo - My (GENESYS 50 UV-Vis),
thiét bi dong goi chan khong Falcon 80 (Henkelmen Ha
Lan), thiét bi do do chan khong Testo 552 (Trung Qubce).

Phwong phap nghién ciru

Phirong phdp bé tri thi nghiém: tai phong thi nghiém,
300 tai tom dugc chia lam 4 phan, dugc bao quan ¢ 0°C theo
4 k¥ thuat nhu sau:

Phéan 1: miu d6i ching (PC): tom dugc giit nguyén va
dugc bao quan ¢ 0°C.

Phan 2: mau bao quéan trong tai chan khong (CK): tom
dugc cho vao tii hut chan khong dat toi gia tri 2,50 mbar,
xéc dinh boi thiét bi Testo 552, bao quan & 0°C.

Phan 3: mau xur 1y trong dich chiét polyphenol 2,5%
(PP) trudc khi bao quan: tdm dwoc nhung trong dich chiét
polyphenol 2,5% (PP) trong khoang thoi gian 10 phut &
nhiét d6 4°C, bao quan ¢ 0°C.

Phan 4: mau xu 1y trong dich chiét polyphenol 2,5%
(PP), sau d6 dugc bao quan trong tii chan khong (PP/CK):
tom duoc nhung trong dich chiét polyphenol 2,5% trong
khodng thoi gian 10 phut & nhiét ¢ 4°C. Sau d6 cic tii mau
dugc hat chan khong dat toi gia tri 2,50 mbar, xac dinh boi
thiét bi Testo 552, bao quan ¢ 0°C.

Thoi gian, nhiét d6 va ndng d6 cac dung dich dung xir 1y
tom trudc khi bao quan dugc ap dung nhu nghién ctru ctia
Sallam cung cong sy (2007) 16]. Tom dugc bao quan trong
14 ngay, tan suat ldy mau 1 ngay/lan. Céc chi tiéu danh gia
bao gom TVC, TMA, TVC, va QL.

Phuwong phap phan tich:

- Phuong phap xac dinh TVC: phuong phap xac dinh
TVC dugc thuc hién theo thong bao cua Leboffe va Pierce
(2012) [17]. Trong d6, 10 g tdm bao quan ¢ nhiing khoang
thoi gian khac nhau dugc nghién min véi 90 ml dung dich
NaCl 0,9%, ly tam va thu léy phﬁn dich. Dich thu duoc tién
hanh pha loang 10 1an. Cac dung dich c¢6 ndng d6 pha lodng
bao gém 107, 10 va 10° duoc chon dé nghién ciru. Mat do
vi sinh vét dugc danh gia theo phuong phap dém trén dia.
Céc thi nghiém duoc 1ap lai 3 lan va gia tri TVC dugc trinh
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bay duédi dang log CFU/g (colony forming units).

- Phuong phap QIM cho tom su: phuong phap danh gia
QIM cho tém su dugc thyc hién nhu cia Lé Nhit Tam va
cong su (2017) [18]. Hoi dong gdm 6 chuyén gia tham gia
xéy dung phuong phap QIM cho tom su. Pau tién tom dugc
dé von ty nhlen cac chuyen gia s€ quan sat, mo ta cac chi
tiéu bao gdm mau sic, cau trac va mul Céc thudc tinh cua
cac chi tiéu nay s€ duoc ghi nhan can than theo trinh tu tir
luc tuoi cho dén khi won hong hoan toan. Tiép theo, cac
chuyén gla s& sap xep thtr tuy cac thudt nglr mo ta vao trong
khung diém tir 0 dén 3 theo do twoi giam dan. Bang 1 la
khung danh gia diém chét lugng cho cac muc tiéu mau, ciu
trac va mui. Cac thudc tinh dénh gia bao gdbm dau, than,
duoi, hinh dang va thit.

Bang 1. Chwong trinh dianh gia QIM cho tom si (Penaeus
monodon)

Thugc tinh Mo ta QI
Hdng sang 0
. Xanh ddng sang, khong c6 diém den 1
au : A
Xanh dong, hoi den, c6 vai vai dom den. 2
Pen 3
Xanh dong, sang 6ng dnh 0
Xanh nau, do sang giam, hoi duc. 1
Than e
Do néu, duc, c¢6 vai dom den 2
Den 3
Mau 3 .
Hong sang, 0
Pudi Xanh di”)ng, sang 1
Xanh déng, hoi den, c6 vai ddm den 2
Den 3
Tréng sang 0
Thit Tring duc 1
Hoi hong 2
Hong hay hoi vang 3
Séan chéc, dau gén chat vao than 0
. Sén chéc, dau gan vao than hoi 1ong. 1
Hinh s =
déng Df?lu gan vao than long, vo gan vao thit hoi 5
yeu.

; Dau gan nhu rung khoi than, thit dé tach khoi
Cau - 3
tric -

Cung, dan hoi 0
Thit Hoi mém, do dan hoi giam 1
Mém vira phai 2
Mém va chay nudc 3
Tuoi 0
Rong bién 1
Mui Thit
Khong mui, hoi chua 2
Chua ndng 3
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- Phuong phép xac dinh TVB-N: ham lugng TVB-N
trong tom dugc xac dinh theo cong bd cua Jinadasa [19].
T6m sau khi 16t vo, bo dau dugc can khoang 5 g rdi xay
nhuyén véi 90 ml acid perchloric bing may xay (MX-
SM1031S, Panasonic, Japan). Dich sau khi trich ly duoc ly
tam va loc qua gidy loc dinh lwong Whatman sé 1 (Sigma
Aldrich, Germany) va dinh muc bang nudc cét thanh 100
ml. Tién hanh chung ct dich thu duoc trong méi truong
kiém, cic thanh phan cua TVB dugc hip thu bang mot
lwong du NaOH 0,1N va dung HC1 0,1N dé chuén d.

- Phuong phap xac dinh TMA-N: ham lugng TMA-N
dugc xac dinh theo tiéu chuin AOAC 971-14 [20]. Can
10+0,01 g thit tdm rdi tién hanh trich ly 3 1an, mdi lan 30
ml dung dich TCA 7,5% (w/v). Toan bg dich trich ly dem di
ly tim bang may ly tam (Hetich-EBA 208, Sigma-Aldrich,
Germany) ¢ 4.000 vong/phut trong 10 phut, sau dé dinh
mirc 100 ml bang nudc cat. Tiép theo trimethylamine cho
phan mg véi acid picric tao mubi pirat c6 mau vang. Lugng
mudi nay duoc xac dinh bang phuong phép phd hap thu UV-
Vis, voi bude song hép thu cuc dai 6 410 nm.

- Phuong phép dinh lugng téng polyphenol: ham lugng
polyphenol duoc xac dinh theo tiéu chuan ISO 145021:2005
[21].

Phicong phdp xir Iy s6 liéu: tht ca cac thi nghiém duogc
tién hanh 3 1an. Dt liéu thu thap duoc xur 1y thong ké bang
phin mém Statgraphics centurion, xac dinh mé hinh tuyén
tinh bang MS. Excel (2010). Sy khac biét c6 ¥ nghia & muc
p<0,05.

Két qua va ban luan
Bién dbi Total viable count (TVC)

Két qua danh gia luong TVC & cac mau tom theo ngay
bao quan duoc trinh bay & hinh 1. Gi4 tri TVC clia cac mau
khao sat & ngay 1 gan nhu khong c¢6 su khac biét dang ké.
Gia tri TVC béng 5,04; 5,13; 5,25 va 5,09 mg/100 g tuong
tng véi mau PC, CK, PP va PP/CK. Gia tri TVC & cac
ngay tiép theo tang rit chdm (CK, PP, PP/CK), hay hau nhu
khong doi (mau DC).
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Hinh 1. Gia tri TVC ciia cac miu thi nghiém theo thoi gian bao
quin (¢ miu PC, x miu CK, ¢ miu PP, m miu PP/CK).
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Thoi diém gia tri TVC tang dot ngdt vao ngay thir 7
cho miu PC, ngay 10 cho mau CK, ngiy 7 cho miu PP
va ngay 10 cho mau PP/CK. Piéu nay c6 thé giai thich do
giai doan dau cua qua trinh won hdéng Ia tu phan, tic nhan
chinh trong giai doan ndy dugc xem la cac enzyme ngi sinh.
Vi vay hmng TVC ting khong dang ké [1]. Gia tri TVC
cua cac mau vugt ngudng log cfu = 6 tai thoi dlem ngay
9, ngay 13, ngay 11 va ngay 13, tuong ung véi mau PC,
CK, PP va PP/CK. Theo Uy ban qudc té quy dinh vi sinh
thuc phdm (International Commission on Microbiological
Specifications for Foods - ICMSF) dbi véi tom dong lanh
gia tri TVC = 6 (log cfu/g). Nhu vay, han su dung cua mau
bC, CK, PP va PP/CK tuong tng la 8 ngay, 12 ngay, 10
ngay va 12 ngay. Nguyén nhan chu yéu gay ra su hu hong
thuc pham néi chung va thiy san noi riéng do tac nhan vi
sinh vat [22]. Naik cung cong sy nghién ctru trén tom st bao
quéan & 0°C cho thdy, gia tri TVC ban dau 1a 3,72; 4,76; 5,33;
5,52 (log cfu/g) tuong ung & ngay 0, ngay 2, ngay 4, ngay
6 va dat gia tri cao nhét 1 6,3 & ngay 8 [12]. Rohani cing
cong su (2008) thong bao gia tri TVC dat ngudng log cfu
= 6 tai thoi diém ngay 11 va ngay 15 ung v6i diéu kién bao
quan da va bao quan trong diéu kién bién d6i thanh phan khi
(40% CO,, 30% O, va 30% N,) [23].

Bién déi QIM

Két qua cho thiy, cac gia tri QI cua 4 miu thi nghiém
déu co sy khac biét vé mat thong ké giita cac ngay bao quan
nhu mé ta ¢ hinh 2. O ngay dau tién, QI c6 gi tri 1a 1,53;
0,33; 0,54; 0,45 tuong ung vai cac mau BC, CK, PP, PP/
CK. Nhu vay, ba mau duoc xt 1y bang PP, va bao quan chan
khong c6 gia tri QI ban dau thip hon mau dbi ching. Gia tri
QI cuia cac mau khao sat ting tuyén tinh theo thoi gian bao
quan. Tuy nhién, do mutrc d6 anh hudng cia hoat chét xu Iy
va diéu kién bao quan khac nhau nén d¢ ting gia tri QI cia
mau khac nhau. Diéu nay c6 thé thiy qua sy twong quan
tuyén tinh giira QI va ngay bao quan (hinh 2).

Dua trén két qua TVC, chét lugng mau dédi ching co
han st dung cho nguoi ti€u dung 1a 8 ngay. Tom bdo quan
& ngay 9 c6 cac dau hiéu cam quan: dau hau nhu tach khoi
than, vo tom tach khoi phan thit, thit bién vang hay hong
nhat. Pac biét, tdm c¢6 mui chua va tanh r6 rét. Cac dac tinh
nay ciing thé thién & ngay 13, 11, 13 twong Gmg voi cac miu
CK, PP, PP/CK con lai. Nhu vay, han sir dung cua céac mau
tom 1a 8 ngay voi mau PC, 12 ngay v6i mau CK, 10 ngay
v6i mau PP va 12 ngay véi mau PP/CK. Tai thoi diém nay,
cac gia tri QI cua cac mau ¢ gia tri 14,33; 11,37; 11,58 va
10,40 tuong mg véi mau BPC, CK, PP va PP/CK. Nhu vay,
QI ctia cic mau PP, CK va PP/CK c6 gia tri thép hon mau
d6i chung tai thoi diém chat lugng khong chip nhan cho
ngudi tiéu dung. Pidu nay duoc giai thich lién quan dén su
hinh thanh cac dém den & tom nhu da trinh bay ¢ phan mé



dau [14]. Céc phan tir polyphenol bd sung vao tom s& tham
gia vao cac phan ing chuyén hoa tir phenol thanh quinone,
bao vé thit tom khong bi bién den. Ngoai ta, méi truong
chan khéng s& (rc ché qua trinh oxy héa quinone thanh
melanin. Thém vao do, polyphenol con c6 tinh khtr, chiing
c6 thé trc ché cac tién trinh oxy héa xay ra & tom. Vi vay,
céc tién trinh hinh thanh dém den & cdc mau nay bi uc ché,
QI cua chung thdp hon so véi mau ddi ching. Nghién ctru
{rc ché tao ddm den & tom cling dugc thong bao bdi Nirmal,
et al. va Pardio, et al. Cac tac gia nay nghién ctru anh huong
cua cac dung dich acid feruvic, acid ascorbic, acid citric,
potassium sorbate va 4-hexyl resorcinol dén sy tao dom den
0 tom (Panaeus aztecus) [24, 25].
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Hinh 2. Gia tri QI ciia cic mau thi nghiém theo thoi gian bao quan
(¢ miu PC, x miu CK, e miu PP, m miu PP/CK). Phuong trinh
hoi quy tuyén tinh tuong tmg: y = 1,7392x + 0,3778, R? = 0,9928; y
=1,0253x - 1,2198, R*=0,9876; y = 1,1875x — 0,2446, R = 0,9973;
y=10,8974x — 0,5181, R?= 0,996, voi y 1a QI, x 1a ngay bao quan.

Bién déi TVB-N

Nhin chung, gia tri TVB-N ctia cac mau c6 su khéac biét
veé mat thong ké gitia cadc ngay (p<0,05) va tang dan theo
thoi gian bao quan (bang 2).

Bang 2. Gi tri TVB-N ciia cac miu tom thi nghiém theo thoi gian
bdo quén.

Thoi gian bdo

quin Méu bC Miéu CK Méu PP Méu PP/CK
1 64740,05 4322001 639001  4,61%0,00
2 TITH001  507+0,04 7414002 4,89°+0,01
3 9,09:40,01  548+0,08 831001  525%0,02
4 113740,03  6,7240,03  9,0340,04  6,77%0,04
5 14,58:0,08  8,89:0,07  11,650,07  8,28:0,01
6 18,8950,02  9.49%0,04  14,89%0,04  9,12%0,05
7 22,7320,02  12,1920,09  17,84:£0,03  11,71:£0,04
8 26,17+0,04 1441007  20,62%£0,02  13,87"+0,02
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9 32,30+0,05 15,7340,03  23,68+0,05  15,50+0,07
10 37,525:0,01 18,67%£0,02  28,05+0,02  18,38"0,02
11 23,160,001 32,4540,01  22,71+0,01
12 27,49"£0,01  37,14"+0,05  27,19"+0,06
13 32,36"+0,07 31,78'+0,03
14 36,12°+0,04 35,15°40,03
y=1,60x + y=L10x+ y=12x+ y=092x+
4,67 2,81 4,92 3,19
Phuong trinh hoi ~ R*=0,979 R2=0,949 R*=0,929  R?=0,894
quy tuyén tinh x: 1 dén4 x:1dén6 x:1dén 5 x:1dén6
y:TVB y=452x-  y=354x- y=405x— y=349%-
X: ngay 8,57 14,61 11,17 14,59
R2=0,991 R2=0,972 R*=0,988  R2=0,991
x:5dén 10 x7dénl4  x6dénl2 x7dénl4

Gia tri TVB-N & ngay 1 bang 6,46 mg/100 g; 4,32
mg/100 g; 6,39 mg/100 g va 4,41 mg/100 g, tuong ung véi
mau PC, CK, PP va PP/CK. Nhu vay, cic mau dugc bao
quéan chén khong c6 gia tri TVB-N thap hon. Diéu nay giai
thich do lién quan dén kha ning ting sinh cia vi sinh vat
trong moi truong chan khong. Ddi véi miu PC, TVB-N
& ngay 1 (6,47 mg/100 g) thap hon so véi nghién ciru cia
Reddy cung cong su [2] trén tom st 1a 8,92 mg/100 g va tom
pacific white la 8,01 mg/100 g [24], 7,9 mg/100 g [26], 7,2
mg/100 g [27]. Su khac biét nay cé thé giai thich 1a do co
su khéac nhau vé thanh phﬁn héa hoc gitra cac loai tom, diéu
kién nuodi, moi truong nudc, ché do thire an cling nhu diéu
kién sinh 1y & m&i loai [28, 29]. Bang 2 cho thiy, su bién do6i
gia tri TVB-N trai qua 2 giai doan cham va nhanh. Khoang
thoi gian giai doan 1 tir ngay 1 dén ngay 4 ddi véi mau DC,
dén ngay 6 dbi véi mau CK, dén ngay 5 d6i v6i mau PP va
dén ngay 6 ddi véi mau PP/CK. Sau do, gia tri TVB-N ting
nhanh ¢ nhiing ngay tiép theo.

TVB-N la tong luong cac chat dé bay hoi co tinh kiém.
Céc chit chu yéu tao nén thanh phan nay 14 trimethylamine
(TMA, san pham tir vi khuén gy won hong), ammonia (san
pham tir qua trinh deamine hoa cac amino acid) va DMA
(san pham tir qua trinh tw phan boi enzyme trong subt qua
trinh bao quan lanh). Cac hoat dong nay xay ra trong giai
doan phan huy [30]. Diéu d6 giai thich tai sao TVB-N ting
nhanh ¢ giai doan 2. Tai thoi diém duoc xem 14 han su dung
(theo két qua TVC) gia tri TVB-N 1a 26,17 mg/100 g; 34,39
mg/100 g; 28,05 mg/100 g va 27,19 mg/100 g, tuong ing
v6i cac mau BC, CK, PP va PP/CK. Cac gi4 tri nay déu thap
hon 35 mg/100 g dugce xem 1a giéi han cho phép déi voi
nguoi tiéu dung [30].

Bién doi TMA-N

TMA-N la mot thanh phan ctia TVB-N, dugc hinh thanh

tr TMAO thong qua hoat dong ciia enzyme TMAOase [31].
Gia tri TMA-N cua cac mau duge trinh bay trong bang 3.
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Bang 3. Gia tri TMA-N ciia cic miu tém thi nghi¢m theo thoi
gian bdo quan.

Théi gian bio quan  Méau PC Méu CK Mau PP Méau PP/CK

1 0,67:0,04 0,40%£0,03 0,59%£0,02 0,40%£0,04

2 0,89+0,05 0,59+0,03 0,75°+0,02 0,51°40,04

3 1,08:£0,02 0,79:+0,01 0,980,035 0,66%+0,01

4 1,5340,02 0,89%£0,02 1,3740,04 0,85%0,02

5 2,09:£0,01 1,21540,02 1,63£0,04 1,21°£0,03

6 3,34%+0,01 1,66%0,05 2,48+0,01 1,43%0,06

7 5,1540,04 2,24¢0,05 3,27¢0,01 1,902£0,07

8 7,36+0,07 3,02+0,06 4,94+0,04 2,39%+0,02

9 9,14+0,04 3,97+0,07 5,83+0,03 3,28+0,04

10 10,48£0,01 4,42540,03 7,195:0,02 4,2240,01

11 6,01'+0,05 9,2140,07 5,41+0,02

12 7,24 0,01 11,41m£0,01 7,02m£0,03

13 10,13%+0,05 9,57"+0,05

14 12,24°40,01 11,88°+0,05
y=028x+035 y=024x+0,10 y=027x+025 y=02Ix+0,10

. R?=0,957 R?=10,948 R?=0,980 R?=0,964

Phuong trinh hoi quy  x: 1 den 4 x: 1 dén 6 x:1dén5 x: 1 den 6

tuyén tinh

y: TMA

X: ngdy y=176x-693 y=139x-846 y=146x-682 y=141x-9,06
R*=0,994 2=0,936 *=0,977 R?=0,940
x: 5 den 10 x: 7den 14 x: 6 den 12 x: 7den 14

Két qua nghién ctru cho thay, gia tri TMA-N cia ngay
1 1a 0,67 mg/100 g; 0,4 mg/100 g; 0,59 mg/100 g va 0,4
mg/100 g, twong Umg véi cac mau PC, CK, PP va PP/
CK. Tuong ty nhu bién d6i TVB-N, gia tri TMA-N thay
d6i cham ¢ giai doan dau va nhanh ¢ giai doan sau. Tuy
nhién khoang thoi gian nay & cic mau hoan toan khac nhau,
nguyén nhan c6 thé do anh hudng cua viée xir 1y va bao
quan mau. Khoang thoi gian cia giai doan cham tir ngay 1
dén ngay 4 voi mau BC, dén ngay 6 voi mau CK, dén ngay
5 v6i mau PP va dén ngay 6 véi mau PP/CK. Tai cac thoi
diém nay gia tri TMA-N la 1,53 mg/100 g; 1,66 mg/100 g;
1,63 mg/100 g va 1,43 mg/100 g, twong mg cho cc mau
bC, CK, PP va PP/CK. Theo thong bao cua Bonnell [32],
c4 tuyét (cod) chét luong tuoi c6 TMA-N thap hon 1,5 mg/
100 g. Gi4 tri nay ciing twong dong voi danh gia cua Le, et
al. (2017) trén tom s, chét luong tom dat loai tdt co gia tri
TMA-N thap hon 1,51 mg/100 g [18]. TMA-N ctia cdc mau
khao sat ciing c6 gia tri gan bang 1,5 mg/100 g & thoi diém
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cudi cta giai doan 1 (1,86 mg/100 g; 1,66 mg/100 g; 1,63
mg/100 g; 1,43 mg/100 g), trudc khi di vao giai doan phan
huy. Tai thoi diém duoc xem 1a gi6i han cia han st dyng,
gia tri TMA-N cta cac mau dat nhu sau: 7,36 mg/100 g;
7,24 mg/100 g; 7,19 mg/100 g va 7,02 mg/100 g, twrong ung
vé6i cac mau DC, CK, PP va PP/CK.

Phuwong trinh héi quy tuyén tinh giiva TVB-N, TMA-N
va han sir dung déi véi cdc méu khéo sdt

Céc gia tri cua cac chi s6 nhin chung tang theo thoi gian
bdo quan. Han sir dung cuta céac mau khao sat dugc danh
gia dua trén két qua TVC. Céc chi s TVB-N va TMA-N
tang theo thoi gian bao quan. Vi vay, gia tri cia chiing c6
su twong quan tuyén tinh voi nhau. Tuy nhién, phuong trinh
hdi quy tuyén tinh dugc thé hién & 2 giai doan khac nhau
nhu da ban luan ¢ trén, va c6 sy khac bi¢t gitra cac khoang
thoi gian & cac mau. Panh gia cam quan theo phuwong phap
QIM cho két qua diém chit lwong tom st bién ddi tuyén tinh
theo ngay bao quan. Cac phuong trinh hdi quy tuyén tinh da
chtng minh diéu nay. Str dung phuong trinh hdi quy tuyén
tinh c6 thé uéc tinh han su dung con lai cho cac mau khao
st. Bang cach tién hanh d4nh gia chat lugng tdm bang QIM
dé c6 diém QI nhu mé ta & bang 1. Tiép theo, diém QI dugc
thay thé vao phuong trinh hdi quy tuong tng dé xac dinh
ngay bao quan. So sanh sé ngdy bao quan voi han sir dung
suy ra han bao quan con lai. Bang 4 md ta nhiing ban luén
da dé cap trén.

Bing 4. Phuong trinh hoi quy t‘uyén tinh giira TVB-N, TMA-N,
han s dung, va phuong trinh hoi quy tuyén tinh giira QI va ngay
bio quén ciia cac miu khio sat.

MauBC Mau CK Mau PP Méu CK/PP

Giai doan bién ddi chim

TVB=571TMA+2,73 TVB=450TMA  TVB=444TMA+384 TVB=463TMA+2,58

R*=0,99 +2,50 R*=0,924 R2=0,985

Tirngay | dén ngay 4 R2=0,933 Tingiy | dénngiyS  Tirngay I dénngay 6
Turngdy | dénngay 6

Giai doan bién ddi nhanh

TVB=2,55TMA+9,39 TVB=246TMA  TVB=25ITMA+9,09  TVBN=241TMA+830

R=0980 +132 k=099 R=0979

Tirngay 5 dén ngay 10 R?=0,980 Tingdy 6 denngay 12 Tirngdy 7 dénngay 14
Turngdy 7 dén
ngdy 14

Han st dung va phurong trinh hdi quy tuyén tinh giita QI va ngdy béo quin

HSD: 8 ngdy HSD: 12 ngdy HSD: 10 ngdy HSD: 12 ngdy

y=1,74x+03778 y=103x-1219%8  y=1,19x-02446 y=090x-0,5181

R2=0,9928 R*=0,9876 R2=0,9973 R*=0,99

92



Keét luan

Su bién ddi chat luwgng tdm st sau thu hoach dugc xu
1y bang cac ky thuat bao quan khéc nhau di duoc tién hanh
trong nghién ctru nay. Céc yéu té cam quan, hoa sinh va vi
sinh dugc st dung trong nghién cttu da chung minh dugc
hiéu qua ctia chung. Céc chi s6 chat lugng sir dung vao tién
trinh danh gia da phat huy ning luc, phan anh su bién doi
chat luong trong sudt qua trinh bao quan. Cac chi sd chat
luong héa hoc TVB-N, TMA-N c6 tuong quan tuyén tinh
véi thoi gian bdo quan theo hai giai doan khac nhau, tuong
mg vé6i giai doan ty phan va phan huy. Tai thoi diém dugc
danh gia la han su dung TVB-N = 26,17; 27,49; 28,05 va
27,19 mg/100g twong tmg véi cic mau PC, CK, PP va PP/
CK. Tuong tu, gia tri TMA-N tai thoi diém nay 14 7,36; 7,24;
7,19; 7,02 tuong tmg cho cho cic mau khao sit. Phuong
trinh hdi quy tuyén tinh giita TVB-N va TMA-N di dugc
xdy dung cho timg mau khao sat theo hai giai doan khac
nhau. Péy 1a diém méi cua nghién ctru. Dic biét, phuong
phap QIM thé hién hiéu qua trong danh gia cam quan. Gia
tri QI co thé cho ching ta udc tinh han st dung con lai
cua tom. Gia tri QI tai thoi diém gidi han c6 su khac biét
gitra cac mau. Cu thé QI = 14,33; 11,37; 11,58; 10,40 tuong
ung véi cac mau BC, CK, PP, PP/CK. Tém duoc bao quan
trong diéu kién chan khong két hop véi xir Iy qua dung dich
polyphenol ¢6 kha ning tic ché tién trinh tao ddm den, ting
gi4 tri v& mit cam quan, va ting gia tri kinh té. K¥ thuat bao
quan chan khong c6 han st dung 12 ngay so véi bdo quan
thong thuong la 8 ngay.
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