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Tém tit: Nghién ctru nay nham kéo dai han st dung ctia tom thé chan tring (Litopenaeus vannamei). Bon
mAiu tom duogc dua vao nghién ctru bao gdm mdt mau khong xtr Iy (BC) va 3 mau xtr Iy v6i ba dung dich
chira cac hoat chat sinh hoc bao gdm 1,5% natri ascorbate (NaA), 1,5% natri ferulate (NaF) va 1,5% natri
sorbate (NaS). Céc chi s6 chat lugng hoa hoc bao gdm hypoxanthine, tong nito bay hoi (TVB-N) va
trimethylamine (TMA-N) chon lwa cho qua trinh dénh gia va thuc hién trong subt 14 ngay bao quan. Cac
két qua phén tich cho thdy lwong hypoxanthine (Hx), gia tri pH, téng bazo nito d& bay hoi (TVB-N ) va
trimethylamine (TMA-N) ¢ cac mau tom duoc xir 1y hinh thanh chdm hon khi so sanh véi mau ddi ching.
Bén canh d6, diém chat luong cam quan QI dugc thuc hién bang phuong phap « chat luong (Quallty index
method - QIM) ctia cac mau tém xu 1y ciing thip hon cing thoi diém so voi mau dbi chimg. Két qua cho
thdy thoi han sir dung cua tom duoc xir Iy v6i NaS, NaA va NaF ting 1én 1an luot 12 10, 11 va 12 ngay so
v6i 8 ngay dbi véi d6i chig. Hoat chét sinh hoc sodium ferulate cho thay 1a chat bao quéan tiém ning tng
dung trong cong ngh¢ bao quan sau thu hoach thiy san.

Tw khéa: hypoxanthine, QIM, TMA-N, TVB-N, Litopenaeus vannamei

STUDY ON THE SHELF LIFE EXTENSION OF WHITE PACIFIC SHRIMP
(LITOPENAEUS VANNAMELI) BY USING BIOACTIVE COMPOUNDS IN THE
STORAGE ATO0°C

Abstract.This study aimed to extend the shelf-life of pacific white shrimp (Litopenaeus vannamei). Four
shrimp samples were evaluated, including one untreated sample (control), one treated with 1.5% sodium
ascorbate (NaA), one treated with 1.5% sodium ferulate (NaF) and one treated with 1.5% sodium sorbate
(NaS). Hypoxanthine, histamine, total volatile base nitrogen (TVB-N) and trimethylamine (TMA-N) were
measured for all samples during 14 days of storage. As the results, the amount of hypoxanthine (Hx), pH
value, total volatile base nitrogen (TVB-N) and trimethylamine (TMA-N) in the treated shrimp samples
slowly increased as compared to the control sample. The Quality Index (QI) of the treated shrimp samples,
assessed by the Quality Index Method (Q1M), were lower than that of the control at the same storage time.
The study findings showed that the shelf-life of shrimps treated with NaS (10 days), NaA (11 days) and
NaF (12 days) was significantly increased as compared to 8 days of the control. In conclusion, biologically
active sodium ferulate has been shown to be a potential preservative for application in post-harvest
preservation technology of seafood.
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1. GIOI THIEU

T6m thé chan trang (Litopenaeus vannamei) loai tdm xuat khiu manh caa nganh thay san Viét Nam trong
nhitng nim gan day. Tém dugc danh gia co gia tri dinh dudng cao, giau cac acid béo khong no va cac dic
tinh cam quan tuyét voi [1]. Tuy nhién cung nhu cac loai giap xac khac, tom dé won héng ngay sau thu
hoach. Vi vay, van dé nghién ciru wre ché cac tién trinh ty phan va phan huy, nham kéo dai han st dung cho
thity san ludn dugc quan tdm. Nhiéu nhém nghién ctru da tién hanh nhiéu phuong phap khac nhau nham
kéo dai han st dung. C6 thé h¢ thong c6 hai nhém phurong phép bao quan gom phuong phép truyén thong
nhu wép mudi, say, lanh dong, hun khoi va phuong phap tién tién nhu sir dung bién doi thanh phan khi
(MAP), dung chat khang khuan ty nhién tir vi sinh vat, dong vat, thyuc vat, sir dung nhiét, ap suét cao, tan
$6 cao, vi song, song siéu &m dé vo hoat enzyme va vi sinh vat [2]. Bac biét, gan day nhiéu nghién ciu
quan tam dén sir dung céc hoat chat sinh hoc trong bao quan thuc pham [3-6]. Bién doi cua céc loai thuy
san sau khi chét trai qua hai giai doan: giai doan tu phan va phan huy [7]. Cac hoat dong cua enzyme noi
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sinh, vi sinh vat va phan tng héa hoc la nhitng nguyén nhan chinh gay ra nhitng bién dbi cam quan, vat ly
va thanh phan hoa hoc cua thuy san [8]. QIM la mét trong nhiing phuong phap danh gia cam quan mo ta
cho diém duoc cong ddng EU khuyén céo sir dung trong danh gia va phan loai chét luong thity san [9]. Cac
chi s6 TVB-N, TMA-N ludn luén la nhiing chi s6 dugc duing trong nghién ciru danh gia chat luong tir trude
dén nay [10]. Hypoxanthine la dan xuét hinh thanh trong qa trinh chuyén héa tir inosine, chat sinh ra bt
dau tir sy phan giai ATP ngay sau khi chét & cac loai dong vat [11]. Nhiing nghién ctru gan day cho thay
bién dbi lwong hypoxanthine sinh ra tang tuyén tinh theo thoi gian bao quan va theo su giam chat lugng
cua thay san [12-14]. Vi vay, hypoxanthine c6 thé dugc dung nhu méot chi s6 doc 1ap trong déanh gia chét
lwong thay san. Theo théng béo cua Huss va cong su pH 1a yéu tb c6 lién quan mat thiét véi su phat trién
cua vi sinh vat [15]. Chi s6 chit pH dwoc xem xét trong danh gia chat lwong thity san & tém cia mot so
nhom nghién ciru Asik cung cong su (2014), Furtado cung cong su (2011) [16, 17]. Ngoai ra, gia tri pH con
lien quan dén trang thai nuoc lién két hay tu do trong tém, diéu ndy anh huong dén chat luong cam quan
nhu d6 bong, d6 dan hoi.

Trong nghién ctru nay, chiing toi str dung cac chit bao quan 1a cac hoat chat sinh hoc bao gdm natri ascorbate
(NaA), natri sorbate (NaS) va natri ferulate (NaF) b sung vao tom thé chan tring trudc khi tién hanh bao
quan & 0 °C. Phuong phap QIM dugc xay dung va két hop danh gia hoa hoc thdng qua cac chi sd chat
luong. Cac chi sd chat lugng TVB-N, TMA-N va hypoxanthine duoc theo di trong sudt thoi gian ngay
bao quan va so sanh véi mau déi ching. Cac bién d6i cam quan, hoa hoc duge mo ta theo timg gian doan
bao quan, han sir dung dugc danh gia thong qua cic cac chi sd chat lugng cam quan va hoa hoc.

2. VAT LIEU VA PHUONG PHAP

2.1. Thu miu va bao quian miu

Hoa chat bao gdm: Chuéan hypoxanthine (PubChem CID: 790), TMA (PubChem CID: 1146) duoc dit mua
tr cong ty Sigma —Aldrich (Singapore). C&c dung mdi methanol (PubChem CID
123132), ethanol (PubChem CID: 702) va nudc cit theo chudn HPLC dugc cung cdp cong ty Merck
Vietnam Ltd. Hoa chit toluene (PubChem CID: 1140) , acid picric (PubChem CID: 6954), trichlomethane
(PubChem CID: 6212) , tricloacetic (TCA) (PubChem CID: 6421), natri sorbate (PubChem CID:
23667548), natri ascorbate (PubChem CID: 23667548), natri ferulate PubChem CID: 5321361) cung cép
bdi cong ty Xi'an Julong Bio-Tech Co., Ltd

Tom thé chan tring dugc thu mua & chg ddu mdi Binh Pién, phudng 7, quan 8 thanh phd. H6 Chi Minh.
T6m thu mua con séng, nguyén ven, hoan chinh céu triic phit hgp cho qué trinh nghién ciru (Hinh 1). Khéi
lwong tom dung thi nghiém 1a 30 kg v&i kich ¢& 35-40 con/kg. Tém dugc rira bang nude sach phan vao 300
tai polyethylene. Cac tii mau dugc bao quan trong thing polystyrene chira nudc da bao véi ty 16 tom : da
=1:2 (w/w) va chuyén den phong thi nghiém sau 2 gi¢. Tai phong thi nghiém cac tai polyethylene duoc
tiép tuc dat trong thing x6p polystyrene va giit lanh & 0 °C bang thiét bj ta dong thuong hiéu Hoa Phat —
Viét Nam.

Hinh 1. Tém & trang thai thu mua va bao quan cho danh gia chit luong
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T6ém dugc phan 4 phan: 1 phan ding 1am mau d6i chimg (bC), 3 phan dugc xur Iy voi cac dung dich natri
ascorbate (NaA), natri sorbate (NaS), natri ferulate (NaF). Tat ca cac mubi nay dugc xem xét & nong do
1,5%, duoc chon trong khoang ham lugng da dugc khao sat theo két quia da cong bd [18-20]. Cac mau tom
dugc nhing vao cac dung dich trong thdi gian 10 phut ¢ nhiét 6 4 °C, sau d6, dugc bao quan & 0 °C dé
phuc vu nghién ctru (Hinh 1) [18].

2.2. Thiét bj

Thiét bi HPLC Agilent 1260, adetector 1260 DAD Serial No: DEAAXO01475, phan mém Agilent
ChemStation, ding khao sat hypoxanthine. Thiét bi pH-meter Orion TM Star 211. Thiét bi AQ7000 VIS
Spectrophotometer 5nm, Thermo Scientific, 226-CX0-42W026

2.3. Cac phwong phap thwe nghiém

2.3.1 Phuwong phap xac dinh TVB-N va TMA-N

Phuong phép dinh lugng TVB theo theo tiéu chuén EU sb 2074/2005 [21]. Thit tom duoc can khoang 5
gam rdi xay nhuyén vo1 90 ml acid perchloric 7%. Dich sau khi trich ly dugc ly tam va loc qua giay loc
dinh lugng Whatman sb 1 (Sigma Aldrich, Germany) va dinh mirc 100ml bang nudc cit. Thé tich 50 mL
tir binh dinh mirc 100nL dugc dem chung cit dich trong méi truong kiém, cac thanh phan trong TVB-N
dugc hap thu bang mot lwong du NaOH 0,1N va dung H,SO4 0,1N dé chuan d6, chi thi methyl red (MR).
Ham luong TMA-N duoc do theo tiéu chuan AOAC 971-14 [22]. Tom sau khi 16t vo, thit tdm can khoang
10g rdi trich ly v6i 90ml dung dich TCA 7,5% (w/v.). Dich trich ly dem ly tim bang may ly tim (Hetich-
EBA 20S, Sigma-Aldrich, Germany) & 4000vong/ phut trong 10 phit, sau dé dinh mic 100ml bang nudc
ct. Trimethylamine dugc do bang phuong phéap phd hap thu UV-Vis, bang cach tao din xuat véi acid picric
va do ¢ budc song 410 nm.

2.3.2 Phuong phap xac dinh pH

Phuong phép do pH dugc tién hanh theo phuong phap cua Ozogul cling cong sur (2005) [23]. Gia tri pH ¢
tom dugc danh gia theo ngay bao quan. Trong d6, mau tom sau khi 16t v6 dugc d6ng nhat vai nude cat theo
ty 16 1:10 (w/v) va duoc do bang thiét bi pH-meter Orion TM Star 211.

2.3.3 Phuong phap xac dinh hypoxanthine

Hypoxanthine duoc xac dinh theo cong bd ciia Veciana-Nogues (1997) va Kock (1993) [24, 25]. Theo
phuong phap nay 3g £ 0.01 g thit tdm dwoc nghién min dugc dong nhat véi 10ml acid perchloric 6% trong
10 phat bang Vortex (Scilogex-MX-E, Lab Gear, USA). Tiép theo hdn hop duoc ly tim 6 toc d6 3000v/phit
trong 10 phut bang thiét bi ly tam (EBA 20S, Hettich, Germany) va thu lay phéan dich. Tién trinh nay duoc
thue hién 3 1an. Dich trich ly dwgc trung hoa dén pH: 6,5 + 6.8 bang KOH IM sau do loc qua gidy loc
Whatman s6 1 (Whatman, Sigma - Aldrich, Germany), dinh muc véi nuée cat thanh 50ml. Hat 1ml dung
dich sau khi dinh mtc cho qua cot SPE Cis (Agilent Techno-logies, USA), hypoxanthine duoc rira giai bang
dung dich K;HPO,0,05M. Hypoxanthine dugc x4c dinh bang phuong phap HPLC. Piéu kién chay HPLC
bao gom: thiét bj HPLC Agilent 1260 (Agilent Technologies, USA), ddu do DAD (Agilent 1260 detector),
cot 5C18-PAQ (Nacalai Tesque, Japan), nhiét do cot & 30°C. Hypoxanthine dugc x4c dinh & budc song
248nm.

2.3.4 Phwong phap quality index method (QIM)

Phuong phap QIM danh gia chat lvong tdm thé chén tring duogc st dung theo théng béo cua tac gia Phan
Thyy Xuan Uyén (2020) [26]. Cac muc tiéu danh gia va thudc tinh danh gia dugc trinh bay nhu Bang 1.
Theo phuong phép nay diém chat luong cua cac thuge tinh duge cho tur diém dén 0 dén diém 3, tuong tng
v6i murc chat luong tuy€t voi — t6t — chip nhan — khong chip nhan. Piém chit luong (Quality index - QI)
dugc tinh 13 tong s6 diém cua cac thude tinh.

Béng 1. Chuong trinh ddnh gia QIM cho tom thé chan tring (Litopenaeus vannamei)

Tham s chit lrgng M0 ta Diém
Muii bién. 0
Mui Mui tw n,hién Mui hai san (mui dic trung cua tom), mui tanh. 1
khong nau Mui tanh, khai. 2
Mui héi, thoi. 3
Dau xam, xanh lam. Pau khong c6 dém den. 0
Mau siic Diu Pau xam, xanh lam, vang & gach tom. Xuat hién dom den 1
0 chan boi.
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Tham s chit lrgng M0 ta Piém
Pau xam, hong, cam 6 phan gach tom. Pom den ¢ chan
boi va dau.

Dau cam, den. Mang den lon.

Than sang bong, x4m, vang. Than khong c6 ddm den.
Than xam, xanh 14. Than c¢6 dom den.

Thén Than xam, hong. Than c6 dom den va mang den 16n.
Théan vang, hong. Than c6 méang den 16n. Xuat hién dom
den ¢ chan bung.

Pudi xam, tim. Pudi khong c6 d6m den.

Duoi xdm, xanh. Pudi c¢6 dom den.

Puodi xanh, hong. Pudi c6 mang den 16n.

Duobi den.

Thit trong sudt.

Thit trong sudt, xam, bac.

Thit mau trang sira.

Thit tring sira, vang, hong.

Thit

Vo cung, dai
Vo it dai hon.
Vo gion

V6 mém.

Vo * Cam giac vé

o WIN|FRP(OJWINFPIOJW(IN|FL|O W (NP |OJW| N

Pau nguyén ven, dau gén chat vao than, than nguyén ven,
d6t gan chat vao nhau, dudi dinh lién vao than.

Long dau, than nguyén ven, dot gan chit vao nhau, dudi
dinh lién vao than.

Long déu, gidn d6t, dudi gin lién vao than.

Long dau, v& gach, gidn ddt, dudi gan lién vao than,

Thit dai, dan hoi, san chic.

Thit it dan hoi, san chac.

Thit mém, dinh tay.

Thit mém, nhdo, dinh tay.

Keét cau

Cau truc

Thit

N OJwWwIN| -

w

* Cam gidc vo duge danh gia bang tay. Cig: chiu dugc tac dong, khong bi bién dang; Gion: dé giy, dé v&; Mém:
de bop, dé ndn, dé bién dang; Dai: kho xé rach

2.3.5. Xir Iy s6 liéu

Tat ca cac thi nghiém duoc tién hanh 3 lan. Dir lidu thu thap dwoc xtr 1y thong ké bang phin mém
Statgraphics centurion, xac dinh mé hinh tuyén tinh bang MS.Excel (2010). Sy khac biét c¢6 y nghia & mtc
(p <0,05).

3. KET QUA VA THAO LUAN

3.1. Bién ddi cim quan tdm thé chin tring dwec danh gia theo QI

Tién trinh danh gia chat luong cam quan tom thé chan tring & 4 miu khao sat dya trén Bang 1. Diém QI
thu dugc ciia ca 4 mau co sy khac biét vé mit thong ké giita cac ngdy bao quan nhu mo ta & Hinh 2. Chat
lwong tom cua ca 4 miu & ngay 1 gin nhu khong c6 su khac biét, gia tri trung binh QI = 1,70. Nguoc lai,
nhing bién d6i cam quan & cac thudc tinh ctia cac mau & cac ngay tiép theo khac nhau 5 rét. Didu nay co
thé quan sat qua gia tri QI & cac ngay bao quan. DSi vi mau dbi chimg (miu PC) tom duoc xac dinh thoi
diém khong chap nhan cho ngudi tiéu dung 1a sau ngay thir 8. Tai thoi diém nay tom biéu hién véi cac
thudc tinh nhu: diu gin nhu tach khoi than, vo tom bé va tach khéi thit, toan than den, thit c6 mau hdng
hay ngd vang. Dic biét, tai thoi diém nay tom c6 mui chua rd. Cac dic tinh ndy ciing xuét hién vao ngay
thir 13 véi mau NaF, ngay thir 11 voi mau NaS va ngay thir 12 véi mau NaA. Diém QI clia cac miu ting
tuyén tinh voi thoi gian bao quan va dat gia tri 22,77 & ngay 10 véi mau PC, 22,63 & ngay 14 v6i mau NaF,
22,42 & ngay 12 voi mau NaS va 22,47 ¢ ngay 13 voi mau NaA. Phuong trinh hdi quy tuyén tinh 1an luot
ctia 4 mau 1a QI = 2,49.ngay — 1,35 (R2=0.994); QI =1.66.ngay -1. 86 (R?=0.983); QI = 1.91.ngay - 0.67
(R2 =0.997); QI = 1.78.ngay - 1.16 (R? = 0.99), twong tmg voi mau BC, NaF, NaS, NaA. Theo Huss
(1995)[15] bién dbi chat lwong cta thuy san sau khi chét trai qua 4 giai doan. Trong d6 giai doan 3 bét diu
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6 nhing tin hiu von, qua trinh phan huy bét dau xdy ra va bit dau co mui chua, d ngot giam. Hai giai
doan dau xay ra chu yeu do hoat dong tw phan va 2 giai doan sau chu yeu do hoat dong cua vi khuan Su
phat trién cua vi khuan phu thudc nhiéu vao mdi trudng pH, trong d6 ddi véi tom thi khoang pH tbi uu cho
vi khuan phat trién trong khoang tir 6,8 - 7,0 [27]. Ngoai ra nhitng hoat dong cua céc vi khuan da s6 co xu
huéng giy ra nhiing tién trinh oxy héa cac thanh phéan ctia thity san lam mat di hwong vi von c6 ban dau va
tao ra nhirng bién doi nhu hinh thanh nhitng d6m den, bién mau thit, nhimg aldehyde c6 ndi doi & vi tri thir
3 ¢6 mui won dat trung va dat biét 1a hop chit TMA.

30 1

25 A

20

15 -

10 -

>

, m mau NaF) va

auN

Hinh 2. Két qua bién dbi chat lu(mg cam quan theo QI (0, mau PC, Amau NaS, x
cong tac chuan bi cho danh gia chat luong cam quan tom

=

Thanh phan nay duoc xem thanh phan chinh gay ra mui won dit trung [8]. Viéc bo sung cac thanh phan
hoat chit sinh hoc, theo nhin xét ciia chiing t6i c6 thé lién quan téi 3 khia canh: (1) viéc bd sung cac mudi
natri ctia cac hoat chét sinh hoc tao ra méi truong kiém nhe trén bé mat ciia tom lam e ché sy sinh trudng
ctia vi khuan gay won hong, (2) cac ion ferulate, sorbate va ascorbate co tinh khw tham gia vao tién trinh
hoat dong cua vi khuén va cudi ciing bao vé thanh phan thiy san chdm bi phan huy, (3) sy c6 mat cua cac
hoat chat sinh hoc 1am tao ra nhitng lién két hydro gila cac mudi va nude trén bé mit tém. Piéu nay din
dén hoat do clia nudc tai bé mit tom giam lam trc ché > qua trinh sinh truong cua vi khuan [28, 29]. Ca 3 tac
dong nay cudi ciing lam kéo dai han st dung ¢ cac miu c6 bo sung hoat chét sinh hoc. Ngoai ra co the con
rat nhiéu nguyén nhan khac ma chung toi chua dé cap. Han st dung 8 ngay dbi véi mau PC ciing gan voi
mot vai nghién ctru trén tdm & mot sd nghién ciru Jayaweera va cong su (1990) [30] danh gia trén tom
nguyén li¢u va phan lam hai loai, loai 1 tir ngay 1 dén ngay 3, loai hai dén ngay 7 va tom dugc chap nhan
dén ngay 10. Azam (2010) [31] danh gi4 tdm thé chan tring bao quan 0 °C la 8 ngay. Fatima cung cong sy
(1988) [32] d4nh gia han str dung tom (Penaeus merguiensis) 1a 8 ngay. Nghién ciru ciia Lé Nhit TAm cing
cong sy trén tom st (back tiger shrimp) ciing cho két quia han sit dung 13 8 ngay bao quan & 0 °C [13]. Nhu
vay, két qua nghién ciru ctia ching t6i tim thay han sir dung & mau DC 1a 8 ngay; mau NaF 1a 12 ngay; mau
NaS 1a 10 ngay va mau NaA la 11 ngay bing phuong phap danh gia QIM.

3.2 Bién d6i ham lwong TVB-N

TVB-N 1a chi s6 chat lugng bao gom nhiéu thanh phan nhu TMA-N, DMA-N, MMA-N, NH; cting mét s6
amine sinh hoc dé bay hoi va dwoc xem la chi s6 hiru dung trong danh gia chit luong thiy san [33, 34].
Dua trén két qua cam quan chiing t6i tién hanh khao sat thoi gian bién doi luong TVB-N, TMA-N twong
g v6i thoi gian khao st cam quan. Tai thoi diém ngay 1 cac gia tri TVB-N 12 6,51mg/100g v6i mau DC;
5,56 mg/100g véi mau NaF; 6,51 mg/100g v&i mau NaS va 6,14 mg/100g v&i mau NaA (Hinh 3).
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45 |4 TVB-N

0 . . . . . . _Ngay
0 2 4 6 8 10 12 14 16

Hinh 3. Két qua bién d6i ham luong TVB-N theo ngay bao quan (¢ mau PC, Amau NaS , x miu NaA, m
mau NaF)

Gia tri TVB-N tang nhe ¢ cac ngay tiép theo nhung c6 sy khac biét gitra cdc mau vé khoang thot gian. Co
the thiy ¢ mau PC khoang thoi gian tir ngay 1 dén ngay 4, mau NaF tir ngay 1 dén ngay 6, mau NaS va
mau NaA tir ngay 1 den ngay 5. Tai thoi diém nay gia tri TVB-N dat dugc la 11,35 mg/100g voi mau PC;
11,71 mg/100g v&i mau NaF; 11,61 mg/100g véi mau NaS va 11,41 mg/100g véi mau NaA. Sau dé gia tri
TVB-N ¢ cac miu ting nhanh hon & cac ngay tiép theo. Néu chon thoi diém xem xét d6i véi mau PC 1a
ngay 8 thi gia tri TVB-N la 26,27mg/100g. Trong luc d6 gia tri TVB-N ctia cic mau c6 xtr Iy rat thap bao
gom 15,87 mg/100g v6i mau NaF; 21,97 mg/100g véi mau NaS va 17,83 mg/100g vi mau NaA. Tai thoi
diém dugc xem 12 han sir dung cua cac mau NaF, NaS, NaA, twong ing véi 12 ngay, 11 ngay, 10 ngay, gia
tri TVB-N dat gid tri twong img 27,41 mg/100g; 27,16 mg/100g; 27,71 mg/100g. Ozogul va cong su (2005)
[23] thong béo gia tri TVB-N ¢ luon bao quan ¢ 3 + 1 °C 1a 22,6 mg/100 g & thoi diém dugc xac dinh
khong thé sir dung. Tuy nhién giéi han TVB-N khéac nhau tity thudc vao ting loai, mua danh bat, ki thuat
danh bit, ltra tudi va ca diéu kién sinh 1y [35]. Cac gia tri TVB-N cua cic mau nghién ciru cta ching toi
déu thap hon 35 mg N/100 g. Pay 1a gi6i han duoc khuyén cdo cho ngudi tiéu ding (Commission Decision
95/149/EC, 1995).

3.3. Bién d6i ham hrgng TMA-N

TMA-N 1a mét trong nhiing chi sé chat luong trong danh gia chat lugng thuy san va hinh thanh ¢ giai doan
phan hay tir TMAO [15]. Cac gi4 tri TMA-N thu duoc tir cic mau hau nhu ¢6 su khac biét vé mit théng ké
gifra cdc ngay bao quan (Hinh 4). Gia tri TMA-N ngay 1 la 0,76 mg/100g; 0,52 mg/100g; 0,66 mg/100g;
0,62 mg/100g, twong tmg ¢ cac méau DC, NaF, NaS, NaA. Két qua nay tuong tw nhu nghién ciru ciia Sallam
(2007) va L& Nhat Tam va cong su (2020) [18, 36] vdi khoang TMA-N tir 0,65 dén 0,73mg/100g.
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Hinh 4. Két qua bién d6i ham lugng TMA-N theo theo ngay bao quan (¢ mau PC, Amiu Na$S, x miu NaA,
m mau NaF)
Tuong ty nhu TMA-N, céc gia tri TMA-N ting cham ¢ giai doan dau va ting nhanh & giai doan cudi véi
cac khoang thoi gian tim thiy nhu & gia tri TVB-N. Tai gioi han cubi cta khoang thoi gian dau gia tri TMA-
N 1a 1,51 mg/100g; 1,77 mg/100g; 2,41 mg/100g va 1,61 mg/100g twong tmg v&i mau PC, NaF, NaS va
NaA. O giai doan 2 lugng TMA-N & ca 4 miu ting nhanh, trong d6 mau DC do khong xr 1y véi cac mudi
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hitu co nén téc do tang nhanh nhét. Gia tri TMA-N ¢ mau DC dat duoc tai thoi diém ngay the 8 1a 7,09
mg/100g, dugc xem la gia tri TMA-N tai thoi diém tom bi loai trong nghién clru cia ching toi. Cég gia tri
TMA-N dugc xem xet ¢ cac mau con lai tai thoi diém dugc xem 1a han st dung 1a 12 ngay voi mau NaF
tuong tng 1 7,55 mg/100g; 10 ngay véi mau NaS la 7, ,34 mg/100g; 11 ngay voi mau NaA 1a 7,44 mg/100g.
Tuy nhién, tit ca cac gia tri t61 han TMA-N ¢ cac méu déu nho hon 10 — 15mg/100g dugc thong bao 1a
khoang TMA-N cua cac mau ca bj loai [7].
3.4 Bién doi pH N )
Gié tri pH bién doi ¢ cac mau trong suét thoi gian bao quan dugce trinh nhu Hinh 5.
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Hinh 5. Két qua bién ddi pH theo theo ngay bao quan (¢ mau DC, Amau NaS , x miu NaA, m mau NaF)

Gia tri pH cua tom lac ban dau do dwoc ¢ 7,05. Tuy nhién, gi tri pH chi thuc sy thay d6i co ¥ nghia (p <
0.05) chi bat dau tir ngay tht 3 tré di (Hinh. 4). Gia tri pH giam ¢ ngay thi 2 do su phan giai glycogen bai
enzyme [9]. Gid tri pH ting bat dau tir ngay thar 3 va dat gié tri cao nhét ¢ ngay thir 10 (7,69) d6i véi mau
DC, ngay thir 12 & ca 3 mau xtr ly NaF, NaS, NaA (7,55; 7,62; 7,59), sau d6 gan nhu it thay doi. Diéu nay
c6 thé giai thich do hoat dong cua enzyme decarboxylases. Cac enzyme nay x(c tac cho cac phan tng
decarboxyl hoa tao ra cAc amine sinh hoc nhu histamine, putrescine, cadaverine, tyramine [37]. Ngoai ra,
gia tri pH con tang con do nguyén nhan hinh thanh céc thanh phan cua TVB-N. Cac thanh phan nay bao
gom TMA, ammonia va DMA [15]. Tuy nhién, sy bién doi gia tri pH & cac mau nghién ciru c6 thé thiy cé
su khac bi¢t dang ké gitra cac mau xur ly, mau BC va gilra cac mau xu ly véi nhau. Sy giam gia tri pH &
ngay thir 2 cho thdy mau NaF giam thp nhat trong 4 mau tdm, va sy ting pH bt du tir ngay thir 3 cham
hon so vé6i cac mau, c6 thé thay dic diém nay lan luot tir mau PC, NaS, NaA dén mau NaF. Diéu nay
cho thdy su c6 mit cua hoat chit sinh hoc 1am wc ché cac tién trinh hu hong tom.
3.5 Bién d6i ham hrong hypoxanthine (Hx)
Hypoxathine dugc hinh thanh tir qua trinh chuyén héa inosine do hoat dong cta enzyme hydrolase gay ra
trong subt qua trinh bao quan. Két qua tir nghién ctru ctia ching t6i cho thiy rang gia tri hypoxanthine thu
dugc ¢ cac mau khao sat c6 su khac bi€t c6 ¥ nghia gilta cac ngdy bao quan nhu mé ta ¢ Hinh 6 va co sy
tuong quan tuyén tinh véi thoi gian bao quan ¢ cac mau. Cac nghién ctru trude day cho thay gia tri ciia chi
s0 K va lugng hypoxathine ¢ cac mau khao sat khac ‘nhau tuyen tinh theo thdi gian bao quan [14, 18, 38-
42]. Tir d6 c6 thé sir dung hypoxanthie nhu mét chi sé doc 1ap dé danh gia chit luong néi chung va tom thé
chan triang néi riéng. Phuong trinh hdi quy tuyén tinh lan lugt cia 4 mau 1a QI = 0.24.ngay + 0.29 (R? =
0.992); Q1 =0.18.ngay + 0.11 (R2=0.996); QI = 0.21.ngay + 0.14 (R2=0.999); QI = 0.19.ngay + 0.16 (R?
=0.998), trong ng voi mau DC, NaF, Na$S, NaA. Tuy nhién, do 4nh huong boi cac mudi hitu co ma mirc
do hinh thanh ¢ cac mau c6 khac nhau. Lugng hypoxanthine tim thay & mau DC tang nhanh nhét. Diéu nay
cung phu hop vé mat ly thuyét 1a do tom khéng duge xtr Iy bang cac mu01 clia cac chat hoat chat sinh hoc.
Céc mau con lai téc dd hinh thanh hypoxanthine lan luot tang dan tir mau NaS dén NaA va cubi cung la
NaF.
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Hinh 6. Két qua bién d6i ham luong hypoanthine theo theo ngay bao quan (¢ mau DC, Amiu Na$S , x mau
NaA, m mau NaF) va sac ky d6 cac chuan hypoxanthine 0,5; 1; 3; 5 ppm

Két qua nghién ctru cho thiy mubi natri ferulate c6 kha nang bao quan cao nhit. Gi6i han hypoxanthine
tuong mg voi thoi di€m han st dung cua cac mau 1a 2,17 pM/g cho mau DC; 2,15 pM/g cho mau NaF;
2,20 uM/g cho mau NaS va 2,23 uM/g cho mau NaA.

4. KET LUAN

Nghién ciru cua chung t6i dé chi ra rang c6 thé st dung cc hoat chat sinh hoc natri ferulate, natri sorbate,
natri ascorbate dé kéo dai han sir dung cua tdm thé chan trang bao quan & 0 “C. Trong d6 mubi natri ferulate
1,5% cho két qua tot nhét v6i thoi gian 1én téi 12 ngdy so v6i 8 ngay khi khong xir 1y. Su bién ddi vé mat
cam quan ciing nhu cac thanh phan hoa hoc gdbm TVB-N, TMA-N, pH va hypoxanthine 1a phu hop véi quy
luat chuyén hoa cua thily san sau khi chét ¢ hai giai doan tu phan va phan huy. Gia tri QI va hypoxanthine
tang tuyén tinh v&i thoi gian bao quan. Hai gia tri TVB-N va TMA-N ting bién d6i theo hai giai doan khac
nhay, twong tng véi giai doan ty phan va phan huy. Két qua nghién ciru c6 thé nhin nhan nhu co s¢ 1y ludn
ban dau cho cong tac nghién ctru bao quan cac loai thuy san sau thu hoach.
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