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Tém tat. Muc dich cua nghién ciru nay la kéo dai han st dung va uc ché tién trinh tao ddm den & tom thé
trang (Litopenaeus vannamei) bang cac dung dich polyphenol trich ly tir rong nho, rong sun va vé budi.
Cac mau tom duoc nhung trong cac dung dich c6 ham luong polyphenol 2.0%, trong 10 phut, ¢ 4 °C va
bao quan ¢ 0 °C trong 15 ngay. Céc chi sb chét luong gom tong lwong vi sinh vat hiéu khi, tong base dé
bay hoi ¢ dang nito, trimethylamine, gia tri K va mat do d6m den duoc danh gia theo ngay bao quan. Két
qua cho thiy, gia tri cta cac chi s6 chat luong tang theo thoi gian bao quan Cung su giam chat luong tom.
Cac mau tom xur 1y c6 han sur dung cao so voi mau d6i chung (8 ngay) va tién trinh tao dém den cham
hon. Déc biét, mau dugc xtr 1y véi dich rong nho ¢6 han sir dung. la 14 ngay, so v6i mau xir 1y dich rong
sun 13 ngay va voi vo budi 1a 12 ngay. Két qua nghién ctru ¢ thé img dung trong bao quan thity san sau
thu hoach.

SHEFL-LIFE EXTENSION AND INHIBITION FORMATION BLACK SPOT OF
WHITE PACIFIC SHRIMP (LITOPENAEUS VANNAMEI) USING NATURAL
EXTRACTS

Abstract. This study aimed to improve the shelf life of white pacific shrimps (Litopenaeus vannamei) and
inhibit the development of black spots in shrimps by polyphenols. Polyphenols were extracted from three
different extracts, i.e. seaweed grape, cottonii, and grapefruit peel. The shrimp samples were dipped in the
extract with the polyphenol concentration of 2.0%, at 4 ° C, for 10 minutes, and then stored for 15 days at
0°C. Quality indicators including total visible count (TVC), total volatile nitrogen (TVB-N),
trimethylamine (TMA-M), K value, and the density of black spots of samples were evaluated during the
storage time. The results showed that the values of the quality indicators increased with storage time as
the shrimp quality decreased. The treated shrimp samples had a higher shelf life than the control samples
(8 days), and the formation of black spots was slowed down. In particular, samples treated with grape
seaweed had a shelf life of 14 days, compared to 13 days for samples treated with seaweed cartilage, and
12 days for grapefruit peel. Research results could be applied in the field of preserving post-harvest
seafood.
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1. Giéi thi¢u

Tom thé trang (white pacific shrimp, tén khoa hoc Litopenaeus vannamei) la loai tom duoc nudi trong
phé bién mién Tay Nam B0, va co gia tri xuit khau dung déu trong nganh Thuy san Viét Nam trong
nhitng nim gan day [1]. Bén canh gi4 tri dinh dudng vdn c6, tom thé trang con c6 huwong vi thom ngon
dat trung va thuorng duogc chon trong c4c thuc don gia dinh. Tuy nhién, bén canh do tom thé trang ciing
nhu cac loai giap sat khac ching nhanh chéng won hong sau khi thu hoach do tac dong cua cac yeu t6 hoa
hoc, héa sinh, vi sinh va enzyme ndi sinh. Nhiing tic dong nay dan dén nhirng bién ddi v& mat cam quan,
vat Iy va thanh phan ctia tom [2]. Vi vay, kéo dai han sir dung, ting chit lugng cam quan 1a myc tiéu duoc
nhiéu nhém nghién ctru khoa hoc quan tAm va d3 dwa ta nhiéu phuong phap bao quan khac nhau nham
kéo dai han st dung [3]. Mot s6 phuong phap phé bién hién nay nhu phuong phap bao quan chan khong,
bién ddi thanh phan khi, bo sung cac cht c6 hoat tinh sinh hoc, sir dung khi ozon dé vé hoat vi sinh vat
trudc khi bao quan va nhiéu phuong phap khac [4]. Dom den hay con goi 1a melanosis (black spot)
thuong hinh thanh trén cac loai giap sat sau khi thu hoach bao quan trong diéu kién hiéu khi. i ¢6 nhiéu
nha khoa hoc giai thich vé& co ché hinh thanh nay, tuy nhién gan day Concalves ciing cong su (2016) di
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trinh bay qua trinh nay kha rd0 rang. Theo nhém nghién ciu cac phan ti gdy bénh nhu: PGBP
(Peptidoglycan binging protein), LGBP (Lipopolysacharide va -1,3-glucan binding protein) va BGBP
(B-1,3-glucan binding protein (ndm) & t6m, kich hoat serine proteinase cascade, giup tién pro-
polyphenoloxydases (PPO) v6 hoat tré nén PPO c6 hoat tinh. Tiép theo, PPO xtic tac cho phan tng
chuyén hoa cac phenol thanh cic quinone khong mau. Sau d6, cac quinone nay bi oxy hoa boi khong khi
hinh thanh céc sic t6 mau den goi 1a melanin [5]. Nhu vay, su hinh thanh ddm den anh hudng hai yéu t6
su ¢ mit ctia oxygen va enzyme polyphenoloxydases. Vi vdy, mot s6 nghién ciru sir dung cac hoat chat
thudc ho polyphenol nhu axit feruvic, cinnamaldehyde, mét s6 dich trich ly chira thanh phan polyphenol
nhu hat budi, vo trai luu, vo cam, 14 chamuang (mdt loai 14 ¢ Thailan dung ché bién mon an), 14 tra, cac
phuong phap bao quan chén khong duge ap dung dé tc ché tién trinh hinh thanh dém den [6-13]. Rong
nho va rong sun 13 hai loai rong c6 nhiéu ving bién Nha Trang, Binh Thuan & Viét Nam va duoc biét c6
nhiéu thanh phan c6 gia tri dinh dudng cao nhu polysacarit, polyphenol va mot s6 thanh phan dinh dudng
c6 gia tri. Rong sun ciing duoc st dung dé bao quan thit, c4, banh trong nghién ctru ciia Osullivan ciing
cong su (2013)[14]. Ngoai ra, mot sang ché cua Trung Qudc cong bd vao 2014 cho thiy di sir dung dich
chiét tir rong nho trong bao quan tém & 4 °C ting han str dung 1én dén 10 ngay [15]. O Viét nam trong
nhing nin gan ddy, nhiéu nhoém nhom nghién ctru di cong bd vé xu huéng bao quan bang cac hop chit
¢6 hoat tinh sinh hoc, nhu Lé Nhat Tam va cong su (2019) str dung dich chiét tir rong sun trong bao quan
tom s, Phan Thanh Tam, Nguyén Manh Cuong (2019) nghién ctru dich chiét tir gimg, riéng bao quan
tém thé trang [16, 17]. Tuy nhién, rong nho va rong sun it dugc xem xét trong bao quan va trc ché tién
trinh hinh thanh dém den trén tom thé tring. TVB-N vad TMA-N 14 hai s duoc dung phd bién trong danh
gia chat luong thily san. Trong d6 TVB-N 1a tong cac hop chét base chtra nito dé bay hoi va TMA-N
dugc hinh thanh tir TMAO do tac dong cia TMAOase. Cac thanh phan nay déu lién quan dén giai doan
phan huy do tac dong cia vi khuin va dugc danh gid 13 hai chi s6 chat lwong quan trong[18, 19]. Ngay
sau khi thu hoach nucleotide Adenosine triphosphate (ATP) 1ap tirc phan huy do tac dong clia enzyme noi
sinh va chuyén hoa tao ra cac nucleotide khac nhw ADP, AMP cuing v&i cac thanh phan khac nhu inosine
monophosphate, inosine, hypoxanthine. Nhirng thanh phin nay duoc Saito (1959) dua ra trong chi sb K
danh gia chét lwong [20] va tir d6 dwoc nhidu nha khoa hoc dua vao sir dung trong cac nghién ctru. Tuy
nhién, chi s6 K duoc ap dung nhiéu trong c4 va van chua nhiéu ¢ tom, dic biét d6i v4i tom thé tring [21]
Yéu té vi sinh luon dugc xem xét trong dénh gia chat lugng cho nguoi tiéu dung. O thuy san, vi khuan 1a
tac nhan chinh gay ra qua trinh hu héng. Hoat dong cua n6 lién quan dén nhiing bién dbi hoa hoc, trang
thai cam quan va ca trang thai vat ly, Gia tri TVC 1a mdt trong nhirng chi sb dat trung dén danh gia vé mat
vi sinh.

Nghién ctru nay trinh bay két qua khao sat trc ché su tao ddm den va kéo dai han st dung ctia tom thé
trang bao quan ¢ 0 °C. Dich chira polyphenol dugc trich ly tir rong nho, rong sun va vo budi lan dau tién
dugc xem xét nghién ctu trong bao quan tom the trang voi muc dich xem xét kha nang te ché va kéo dai
han sir dyung cua cac vat liéu. Cac yéu tb hoa hoc, cam quan, vi sinh déu dugc xem xét tu'ng ngay thong qua
cac chi sé chét luong va anh huong cua céc yéu t6 trén dén chét luong tém bao quan ¢ 0 °C. Céc thong tin
thu duoc kha tha vi va rat hitu ich néu dugc ap dung ding, gop phan cai thién linh vyc k¥ thuat sau thu
hoach, dem lai gia tri cao hon va gop phéan cai thién sy phat trién ctia nganh thity san trong twong lai.

2. Vatliéu va phwong phap

2.1. Thu miu va bio quan mau

Hoa chit bao gom: Chuan Adenosine-5'-triphosphate (PubChem CID: 5957), Adenosine-5'-diphosphate
(PubChem CID: 6022), Adenosine-5-monophosphate (PubChem CID: 6083), inosinmonophosphate
(PubChem CID: 8582), inosine (PubChem CID: 6021) Hypoxanthine (PubChem CID: 790), TMA
(PubChem CID: 1146) duoc ddt mua tir cong ty Sigma —Aldrich (Singapore). Cac dung mdi methanol,
ethanol, toluene, acid picric, trichlomethanol va nudc cat theo chuan HPLC dugc cung cip cong ty Merck
Vietnam Co.Ltd.

Méu rong nho (seaweed grape), miu rong sun (cottonii) & dang kho c6 do % W = 9% duoc cung cép
cua Cong ty TNHH Nguyen Ha, dia chi: 14/7 Bis Ky Dong, Phuong 9, Quan 3, TP.HCM. Mau vo budi
(grapefruit peel) dang kho c6 % W = 15% dugc cung cap cia Cong ty Thao Duoc Gia Phat, dia chi 235/9
Lé Vin Tho, Phuong 9, Quan Go Gap, TP.HCM. Can chinh x4c 20 g mau (mau rong sun, rong nho hay
v6 budi), nghién nho. Dung méi ethanol dugc cho vao theo ty 1¢ 15ml ethanol véi 1g rong sun, trich ly &
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nhiét d6 40 °C, trong 5 gio' [22]. Dich chiét thu dugc cd quay chan khong, thu cao ethanol c6 khdi lwong
tir 1,6 g dén 2,0 g. Ham luong polyphenol duoc xac dinh theo tiéu chuan ISO 145021:2005 [23]. Dung
dich polyphenol 2,0 % dwoc chuan bj tir két qua do tong ham lwong polyphenol.

Tom thé tring dugc thu mua tai cho dau méi Binh Dién, TP.HCM. Tém thu mua c6 cau triic hoan
chinh, nguyén ven va con séng phu hop cho qua trinh khado sat. Khéi lugng tom ding thi nghiém 14 20 kg
v6i kich ¢& 35-40 con/kg. Téom duoc rira bang nude sach phan vao 200 tii polyethylene. Cac tii mau
duogc dat thing dung, lung tom phia trén, bao quan trong thung polystyrene chira nude da bao voi ty 1€
tom: da bao = 1: 2 (w/w), va chuyén dén phong thi nghiém sau 2 gio. Tai phong thi nghiém cac tii
polyethylene duoc tiép tuc dit trong thung x6p polystyrene va gitr lanh ¢ 0 °C.

T6m dugc chia lam 4 phan: mot phan dung 1am mau d01 chu’ng (PC), 3 phan duogc xt 1y vai cac dich
trich ly tir cac mAu (mAu vo budi — mau A, rong sun — mau B, va rong nho — mau C). Tét ca cac dung dich
nay c6 ham luong polyphenol 1a 2.0% nhu theo nghién ciru ctia Fan va cong sy (2008) [24] . Cac mau
tom dugc nhung vao cac dung dich trong thoi gian 10 phit & nhiét do 4 °C theo nghién ctru cua Salam
cung cong sy (2007) [25]. Cac mAu sau khi duge xir 1y bao gdbm ca mau PC duoc bao quan & 0 °C dé
phuc vu cho qua trinh nghién ctru.

Hinh 1. Mau t6m khi thu mua va dugc bao quan tai phong thi nghiém sau khi xir ly

2.2. Thiéet bi
Thiét bi HPLC Agilent 1260, detector 1260 DAD Serial No: DEAAX01475, phﬁn mém diéu khién
Agilent ChemStation, duing khao sat d4nh gia chi s6 K.

Thiét bi UV-Vis Thermo absorption equipment - USA (GENESYS 50 UV-Vis) dung do chi s6 TMA-N
2.3. Cac phwong phap thuc nghiém
2.3.1. Phuong phap xac dinh TVC Chi s TVC dugc xac dinh theo thong bao cua Leboffe va Pierce
(2012) [26]. Trong d6, 10 g tom da 16t vo bao quan & nhitng khoang thoi gian khac nhau duoc nghién min
v6i 90 ml dung dich NaCl 0,9%, ly tim va thu 1ay phan dich. Dich thu dugc tién hanh pha loang 10 lan
cho dén ndng d6 phu hop dé nghién ctru. Mat do vi sinh vat dugc danh gia theo phuong phap dém trén
dia. Céac thi nghiém duoc lap lai 3 1an va gia tri TVC dugc trinh bay dudi dang log CFU/g (colony
forming units).
2.3.2 Danh gia mat do ddm den DSm den (melanosis hay black spot) & tdm duogc do bai 6 thanh vién danh
gia cam quan, v6i khung diém 10 theo thong bao cia Montero va cong su (2001) [6]. Cac thanh vién
dugc yéu ciu quan sat, ghi nhan va cho diém tir 0 dén 10. O ddy, 0 = hoan toan khong xuat hién; 2 = rat it
(d6m den chiém tir 0 dén 20% bé mat); 4 = trung binh (d6m den chiém tir 20 dén 40 % bé mat); 6 =
khong phu hop (d6m den chiém tir 40 dén 60 % bé mat); 8 = nghiém trong (d6m den chiém tir 60 dén 80
% bé mat); 10 = cuc ky nghiém trong (d6m den chiém tir 80 dén 100 % bé mat).
2.3.3 Xac dinh TVB-N Ham lugng TVB-N trong tom duoc xac dinh theo tiéu chuan EU s6 2074/2005
[27]. Tém sau khi 16t vo, bo dau duoc can khoang 5 gam rdi xay nhuyén vai 90 ml axit perchloric bang
may xay (MX-SM1031S, Panasonic, Japan). Dich sau khi trich ly dugc ly tim va loc qua gidy loc dinh
lugng Whatman sb 1 (Sigma Aldrich, Germany) va dinh mirc bing nudc cat thanh 100ml. Tién hanh
chung ct dich thu duoc trong méi truong kiém, cc thanh phan trong TVB dwoc hip thu bing mot lugng
du NaOH 0,1N va dung HC1 0,1N dé chuén d6 véi chi thi methylene red (MR).
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2.3.3. Xac dinh TMA-N Ham lugng TMA-N duoc xac dinh theo tiéu chuan AOAC 971-14 [28]. Cén
10 thit tom rdi tién hanh trich ly 3 1an, mdi lan 30ml dung dich TCA 7,5% (w/v.). Thu toan bg dich trich
ly dem di ly tam bang may ly tam (Hetich-EBA 20S, Sigma-Aldrich, Germany) ¢ 4000vong/ pht trong
10 phit, sau d6 dinh mirc 100ml bang nude cat. Tiép theo trimethylamine cho phan tmg véi axit picric tao
thanh mubi pirat c6 mau vang. Luong mubdi nay duoc xac dinh biang phuong phap phd hip thu UV-Vis,
v6i budce song hap thu cyc dai ¢ 410 nm.

2.3.4.  Xac dinh chi s6 K Cac nucleotide va cac dan xuat ciia ching duge do bang phuong phap HPLC
v6i dau do detector diod aray (DAD). Trong phuong phap nay, cac nucleotide va cac thanh phan lién
quan dugc trich ly bang acid perchloric 0.6 M va xac dinh boi phuong phap cta cong ty Cosmosil -
Nacalai [29]. Dich sau khi trich ly dwoc trung hoa téi pH 7.0 va loc qua gidy loc Whatman No. 1
(Whatman, Sigma - Aldrich, Germany), truéc khi dem tinh sach. Dich thu dwgc sau khi loc dugce tinh
sach trén cot SPE C18 (Agilent Technologies, USA), v&i dung dich rua giai la K,HPO,4 0,05 M sau do
phan tich trén thiét bi HPLC. Ché do chay HPLC duogc thuc hién trén cot SC18-PAQ (kich c¢o hat 5 mm,
dai 250 mm, duong kinh 4,6 mm) (Nacalai Tesque, Japan), nhiét do cot 30 °C, pha dong K,HPO, 0,05 M,
tdc d6 dong 1 ml/min. Detector duoc dit & budc song 260 nm.

Gia tri K-value duogc tinh theo cong thirc sau:

K" (%) = 100 (inosine + hypoxanthine)/ (ATP + ADP + AMP + IMP + inosine + hypoxanthine)
235 Xuwrly s6 liéu Tét ca cac thi nghiém dugc tién hanh 3 lan. Dt liéu thu thap dugc xir Iy thong ké
bang phan mém Statgraphics centurion, xac dinh mé hinh tuyén tinh bang MS. Excel (2010). Su khac biét
c6 y nghia & muc (p < 0,05).

3. KET QUA VA BAN LUAN
3.1. Bién doi TVC

Két qua danh gia chi s6 TVC & cac mau tom theo ngay bao quan duoc trinh bay ¢ Hinh 2. Gia tri TVC
cua cac mau khao sat ¢ ngay 1 co su khac biét Ve mat thong ké (p<0,05). Gia tri TVC bang 5,04; 2,34;
3,22 va 3,12 (lg cfu/g) twong ing voi méau PC, miu A, mau B va mau C. Diéu nay co thé giai thich 0 cac
miu A, B, va C ¢ qua xtr Iy nén lugng TVC thap. Gia tri TVC & cac ngay tiép theo ting chim & tat ca
cac mﬁu DC, A, B, C. Thoi diém gia tri TVC ting dot ngdt vao ngay thir 6 cho mau PC, ngay 11 cho mau
A, miu B, va ngay 12 cho mau C. Piéu nay c6 thé giai thich do giai doan dau ciia qué trinh won hong 1a
tu phén, tdc nhén chinh trong giai doan nay dugc xem la cac enzyme ndi sinh. Vi vy lugng TVC téng
khong dang ké. Gia tri TVC cla cac mau vuot ngudng log cfu = 6 tai thoi diém  ngay 9, ngdy 13, ngay 14
va ngay 15, twong tmg véi mau PC, miu A, miu B va mau C. Theo Uy ban qudc té quy dinh vi sinh thyc
pham (International Commission on Microbiological Specifications for Foods - ICMSF) d6i véi tom dong
lanh gia tri TVC = 6 (log cfu/g). Nhu vay, han sir dung cia mau PC, mau A, mau B, va mau C tuong tng
12 8 ngay, 12 ngay, 13 ngay va 14 ngay.

9.00 -
8.00 -
7.00 -
6.00 -
5.00 -1
4.00 - T
3.00 -
2.00 -
1.00 -
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TVC

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ngay bdo quan

Hinh 2. Két qua bién dbi TVC (cac cot theo thir tyr cho cac mau PC, mau A, Mau B, Miu C)
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3.2. Bién d6i mat d9 dom den
Két qua déanh gia mét do d(”')mNden trén cac mau tom theo ngéy‘béo quan duoc trinh bay ¢ Hinh 3. Nhin
chung, gia tri dom den ¢ cac mau c6 sy khac biét c6 y nghia vé mat thong ké gilta cac ngay (p <0.05)
ngoai trr 3 ngay dau tién & cac mau A.B.C,do diém dém den cuia chiing bang 0 ¢ 3 ngay dau tién. Nhin
chung, tit ca cac rnau khéo sat c6 tc d6 hinh thanh d6m den (ké tir khi xuét hién) ting tuyén tinh theo
thoi gian. 0 cac map xu ly, d6m den xuat hién ngay th 4, tuy nhién, téc d6 hinh thanh co khac nhau gitra
cac mau. Co thé thay toc do hinh thanh cham dén tr mau A dén B va C, thong qua duong biéu dien cua
chung ¢ Hinh 3. Diém dom den dat gia tri gan bang 6 (day la ngudng duoc cho la khong phu hop) & ngay

8 d6i vai mau BC, ngay 12 vdi mau A, ngay 13 vdi mau B va ngay 14 véi mau C [6].

10.00 -
9.00 -Pom den
8.00 -
7.00 -
6.00 -
5.00 -
4.00 A
3.00 -
2.00 -
1.00 - N
0.00 - T T T .Ngay.

0 2 4 6 8 10 12 14 16 18 20

Hinh 3. Két qua bién d6i ddm den (¢ mdu DC, Amiu A, m miu Be mau C)
3.3. Bién ddi ham lwong TVB-N
TVB-N dugc xem la chi sd quan trong trong danh gia chat luong thity san [30]. Gid trj TVB-N cua cic
mau khao sat c6 sy khac biét co y nghia vé mat thong ké gilra cac ngay bao quan (p < 0,05). Tai thoi dlem

ban dau cac gié tri TVB- N la 5,47mg/100g v6i mau DC; 5,22 mg/100g véi mau A; 5,22 mg/100g v6i mau
B va 5,12mg/100g v&i mau C (Hinh 4).
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Hinh 4. Két qua bién d6i ham lugng TVB-N (¢ miu PC, AmiuA, m miu B, @ miu C)

Gia tri TVB-N ting nhe & cac ngay tiép theo nhung co su khac biét gitra cac mau vé khoang thoi gian.
C6 thé thay & mau PC khoang thoi gian tir ngay 1 dén ngay 4, mau A va B tir ngay 1 dén ngay 5, mau C
tr ngdy 1 dén ngy 6. Tai thoi diém nay gia tri TVB-N dat dugc 1a 11,17 mg/100g v6i mau DC; 10,14
mg/100g v6i mau A; 9,66 mg/100g v6i mau B va 9,12 mg/100g véi mau C. Sau do gia tri TVB-N ¢ cdc
mAu ting nhanh hon & cac ngay tiép theo. Néu chon thoi diém xem xét ddi véi mau DC 14 ngay 8 thi gia
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tri TVB-N la 26,17mg/100g. Trong luc do gia tri TVB-N cua cac mau co xur ly rat thap bao gom 20,09
mg/100g voi mau A; 17,9 mg/100g v6i mau B va 13,99 mg/ 100g véi mau C. Cac gia tri TVB-N cua cac
mau xir 1y & cac thoi diém han st dung tuong tng 14 12 ngay (mau A), 13 ngay (mau B) va 14 ngay (mau
C) la 26,17 mg/100g, 32,51 mg/100g, 34,44 mg/100g, va 34,89 mg/100g. Tuy nhién, gi¢i han TVB-N
khac nhau tiy thudc vao timg loai, mua danh bat, ki thuat danh bat, ltra tudi va ca didu kién sinh ly [31].
Céc gia tri TVB-N clia cac miu nghién ciru co gia tri thip hon 35 mg N/100 g. Pay 14 gidi han dugc
khuyén céo cho ngudi tiéu ding (Commission Decision 95/149/EC, 1995). Phuong trinh héi quy tuyén
tinh giita gia tri TVB-N theo ngay bao quan dugc trinh bay ¢ Bang 1.
3.4. Bién d6i ham lwgng TMA-N

TMA-N la mét trong nhitng thanh phan chinh ctia TVB-N, thanh phan nay sinh ra do qua trinh chuyén
hoa béi vi khuan trong giai doan phan hity tir TMAO [32]. Gia tri TMA-N ciia cac mau khao sat c6 su
khac biét c6 ¥ nghia vé mat thong ké gitra cac ngay bao quan (p < 0,05) (Hinh 5). Gia tri TMA-N ban dau
& cac mau la 0,67 mg/100g, 0,60 mg/100g, 0,55mg/100g, 0,4 mg/100g tuong Ung cac mau PC, mau A,
mau B, va miu C. Két qua nay tuong tu nhu nghién ctru cta Sallam (2007) véi khoang TMA-N tir 0,65
dén 0,73mg/100g [25].
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Hinh 5. Két qua bién d6i ham luong TMA-N (¢ miu DC, Amiu A, m miu B, @ mau C)

Két qua cho théy, gia tri TMA-N ting cham & giai doan 1, va ting nhanh & giai doan 2 véi cac khoang
thoi gian tim thay nhu gia tri TVB-N (miu DC — ngay 4, mau A, B — ngay 5, mau C — ngay 6). Tai gi6i
han cudi cua khoang thoi gian dau gia tri TMA-N dat duoc 1,53 mg/100g; 1,37 mg/100g; 1,32 mg/100g
va 0,82 mg/100g tuong tmg v4i mau PC, mau A, mau B, va mau C. O giai doan 2 luong TMA-N ¢ ca 4
mau tang nhanh, trong d6 mau DC ¢6 tdc do ting nhanh nhét. Gia tri TMA-N ¢ mau DC dat dugc tai thoi
diém ngay thu 8 14 6,98mg/100g, dugc xem la gia tri tai thoi diém tom bi loai. Cac gia tri TMA-N duoc
xem xét & cac mau con lai tai thoi diém duoc xem 14 han st dung la 12 ngay voi mau A tuong tmgla 7,11
mg/100g; 13 ngay v6i mau B 1a 7,23 mg/100g; 14 ngay v6i mau C 1a 7,47 mg/100g. Tuy nhién, tat ca cac
gia tri t6i han TMA-N & cac miu déu nho hon 10 — 15mg/100g dugc thong bao la gia tri TMA-N cla cac
mAu c bi loai [33]. Phuong trinh hdi quy tuyén tinh giira gia tri TMA-N theo ngay bao quan duoc trinh
bay ¢ Bang 1
3.5. Bién ddi chi s6 K

T6m sau khi thu hoach, tién trinh ty phan nhanh chong xdy ra va ATP 1a mot trong nhimg thanh phan
chuyén hoa dau tién. Tién trinh chuyén hoa nucleotide di dwoc mé ta béi Flick cing cong su (1970) qua 7
budc [34]. Trong d6, 5 budc dau tién cia tién trinh xay ra nhanh chong va lién quan dén hoat dong cua
enzyme ndi sinh. Nguoc lai tién trinh oxy hoa hypoxanthine dén xanthine, tiép theo 14 acid uric xay ra rit
cham va lién quan dén enzyme cua vi sinh vat [35]. Vi vdy, luong hypoxanthine ting theo thoi gian bao
quan. Hinh 6 14 sic ky d6 nhan dugc tir cac mau c6 thoi gian bao quan 1a 4 ngay. Thoi gian luu (tg) 1an
Iuot cia cac thanh phén ATP, ADP, AMP, IMP, inosine, hypoxanthine lan luot tg = 4,62; tr = 5,21; tg =
3,15; tg = 6,24; tz = 10,42; t; = 7,81 phit. Két qua nghién ciru cho thiy gia tri K cua cic miu nghién ctru
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tang theo thoi gian bao quan ¢ 0 °C va c6 su khac biét co y nghia vé mit thong ké (p <0.05). Tuy nhién,
c6 thé thay 63 mau A, B, Ch¢ s6 goc clia duong thang biéu thi phuong trinh hdi quy tuyén tinh thap hon
rat nhiéu so véi mau PC (Hinh 7). Gia tri K tai thoi diém téi han cho phép dbi Vo1 nguoi tiéu dung suy ra
tir két qua TVC la 34,06%; 33,00%; 42,00%; 37,00% va mirc chét lugng tr rat tot dén tdt 1a 24%; 11%;
17%, 12% twong Gng cac mau PC, A, B, C. Céc gia tri nay kha tuong dong khi Saito cing cong su
(1959) nghién ctru trén 12 loai thily san khac nhau bao gdm c4, cua, muc [20]. Céc gia tri K nhom nghién
ctru Saito ciing cong su tim dugc 1a khoang tir 25% dén 46% & muic chat lugng trung binh va & mirc chat
lwong tir rat tot dén t6t 1a tir 0,1 % dén 29%. Phuong trinh hdi quy tuyén tinh giira gia trj K theo ngay bao
quan duogc trinh bay ¢ Bang 1
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Hinh 6. Séc ky ctia 4 mau nghién ctru BC, A, B,C (sdc ky d6 co chiéu cao tir thap dén cao twong g cho cac
mau C, B, A, BC)
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Hinh 7. D4 thi biéu thi phuong trinh hdi quy tuyén tinh chi s6 K cac miu do.

3.6. Phuong trinh hdi quy tuyén tinh ciia cac chi sé chit lwgng TVB-N, TMA-N, gia tri K va ngay
bao quan cic miu tdom khio sat.

Két qua nghién ciru cho thiy céac chi sb chét lugng bao gom TVB-N, TMA-N, chi s6 K ting tuyén tinh
theo thoi gian. Tuy nhién, c6 diém khac biét 1a hai chi sé TVB-N va TMA-N thé hién ¢ hai giai doan khac
nhau. Mot giai doan tang cham tuong ing véi qua trinh ty phan va mot giai doan tang nhanh ing véi qua
trinh phéan hiy (Bang 1).
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Bang 1. Phuong trinh hoi quy tuyén tinh ciia cac chi s6 chat lugng TVB-N, TMA-N va chi s6 K theo

ngay bao quan.

Miu bC

TVB-N = 1.84ngay + 3.27

TMA-N = 0.28x + 0.35

R2=0.9473 R2 = 0.9565
Ngay: 1 dén 4 Ngay: tir 1 dén 4
TVB-N = 4.72ngay - 9.79 TMA-N = 1.93ngay - 8.09
R2=0.987 R2=0.987

Ngay: 5 dén 10

Ngay: tir 5 dén 10

K =3.17ngay + 9.8182
R2=0.9787

Ngay: tir 1 dén 10

MAu vo budi

TVB-N = 1.24ngay + 4.06
R2 =0.9809
Ngay: tir 1 dén 5

TMA-N = 0.193ngay + 0.333
R2=0.9534

Ngay: tir 1 dén 5

TVB-N = 3.66ngay - 8.75
R2=0.9963
Ngay: tir 6 dén 15

TMA-N = 1.3632ngay - 7.7991
R2=0.9208

Ngay: tir 6 dén 15

K =3.18ngay + 0.98
R2 =0.986
Ngay: tir 1 dén 15

Miu rong sun

TVB-N = 1.12ngay + 3.87
R2=0.9767
Ngay: tir 1 dén 5

TMA-N = 0.195ngay + 0.309
R2=0.9828

Ngay: tir 1 dén 5

TVB-N = 3.37ngay - 8.73
R2=0.998
Ngay: tir 6 dén 15

TMA-N = 1.0761ngay - 5.8436
R2=0.9073

Ngay: tir 6 dén 15

K =3.16ngay - 3.4
R2=0.966
Ngay: tir 1 dén 15

Miu rong nho

TVB-N = 0.74ngay + 4.138
R2 = 0.9705

Ngay: tir 1 dén 6

TMA-N = 0.07ngay + 0.28
R2=0.795
Ngay: tir 1 dén 6

TVB-N=3.39x - 12.39
R?=0.9961

Ngay: tir 7 dén 15

TMA-N = 1.07ngay - 7.18
R2=0.916
Ngay: tir 7 dén 15

K =2.90ngay - 4.31
R2=0.972
Ngay: tir 1 dén 15

4. KET LUAN

Nghién ciru danh gia chét luong tom thé tring sau thu hoach bao quan & 0 °C, xr 1y qua cac dung dich

polyphenol tir cac ngyén liéu khac nhau di dugc thuc hién. Céc tién trinh danh gia chat luong bang nhiéu
phuong phéo khic nhau bao gdm cam quan, héa hoc, va vi sinh. Két qua cho thay mau tom duge xur 1y
véi dich polyphenol 2,0% tir cac nguyén li€u vo budi, rong sun, va rong nho c6 sy khac biét dang ké vé
thoi gian bao quan, ciing nhu kha nang e ché dém den trén tom. Cac gia tri 12, 13, 14 ngiy cia cac mau
A, B, C céach biét gia tri 8 ngdy ctia mau DC, va tai cac thoi diém nay mat do dém den dat 60%. Tu do,
cho thiy hoat tinh polyphenol trich ly tir rong nho manh nhat trong khia canh trc che tién trinh won hong,
cling nhu we ché hinh thanh dém den. Bén canh d6, két qua danh gia tir cac chi sé chat luong bao gom
TVC, TVB, TMA, va chi s6 K cho thdy sy bién ddi ctia chung theo ngay bao quan, ciing nhu sy khac biét
giita cac chi s6 & cac mau khao sat nhau. Lan dau tién dich polyphenol tir rong sun, va rong nho dugc dua
vao nghién ctru nhim e ché su tao ddm den, va kéo dai han bao quan da cé nhitng Kkét qua hira hen cho
nganh cong nghé bao quan sau thu hoach tém thé trang néi riéng va thity san néi chung. Két qua nghién
ctru 1a mot tu liéu c6 gia tri néu duoc cong b, va rat hitu ich khi ap dung cho cac nganh lién quan, ciing
nhu 14 tai liéu tham khao cho cac nghién ctru cung cung 1anh vuc.
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1. https://tongcucthuysan.gov.vn/vi-vn/ Tong cuc thity san.gov.vn.
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