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Abstract

Hypoxanthine and histamine which have been reported in a lot of researches are the assessing indicators for the
quality of seafood and seafood product. In this paper, we present method to specify hypoxanthine at black tiger shrimp
(Penaeus monodon) by HPLC device and the results of hypoxanthine and histamine concentrations in shrimp samples
stored at 0°C during 10 days. Quantitative method of hypoxanthine by HPLC showed that the linear range from 0.1 ppm
to 5.0 ppm, buffer solution phosphate pH = 4.6 is used as mobil phase, diod array detector measured at 248 nm and
recovery efficiency = 90.01 %. Hypoxanthine and histamine concentrations increase while shrimp quality decrease
according to the storage time from first day to tenth day. Shrimp quality classification based on TCVN-3726-89
standard and on the hypoxanthine and histamine concentrations can be into main three types: special — type 1 — type 2.
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1. PAT VAN PE ATP— 3 ADP——— = AMP— IMP
ATPase AMP deaminase
phosphomono esterase
Trong nhirng ndm gan déy, tom ludn 1a mit hang canthine boside l
glu’ vi tri s0 mdt véi ty trong cao nhat trong Xudt uric acid <¢——— hypoxanthine & inosine
khau thuy hai san ctia Viét Nam 1a 50,4 % (2014); oxidase hydrolase
44 % (2015) (Bao cao hang nam cua Hiép hoi ché R o
bién va xuat khau thuy san Viét Nam VASEP). Thé Hinh 1: Sy phan huy ATP (theo Eklynd and
nhung, tir sau khi gia nhap WTO, khong it lan tdm Miyauch, 1964)

Viét Nam xuit khau sang Nhat gap kho khan do
khong dat chét luong theo yéu cau. Vi vay viéc
nghién ciru dua ra giai phap két hop giita danh gia
cam quan va cac phuong phap khac nhu hoéa hoc, vi
sinh, hay vat Iy 1a can thiét.

Trong qua trinh bao quan, thily san bi won hong
do tac dong cua cac vi sinh vét, enzym, vi khuéan. T
d6 gay ra cac bién doi vé mit hoa hoc, hoa sinh, vat
Iy va trang thai cam quan cua thyc pham. Tai liéu
[1] da chtng minh ring, bién doi sém nhit lién quan
td1 qua trinh hu hong thiy sadn xdy ra do sy phan giai
ATP. Sy phan giai nucleotid xay ra do ca hoat dong ] e
clia enzyme tu phan va hoat dong ciia vi khuén [2]. hypoxanthine va inosine.
Tién trinh chuyén hoa nucleotide c6 thé quan sat & Nhiéu nhém nghién ctru da dua ra cong thiic danh
hinh 1 [3], trong d6 su tang ham lugong hypoxanthine gia chat lugng cua thity san théng qua chi sb cac
lién quan t6i su giam chét luong thity san [4]. amine sinh hoc BAI_(Blogenlc Amines Index) [13]:

Cong trinh [5], nghién ctru sy phan huy cua . BAI =~ H'S"': Cad + Put/Spd + Spm
ATP, va cong thic (Gill 1955a) trong tai liéu V6i thang danh gia: o
[6]ciing d3 dua ra chi s6 K 1ién quan t&i do tuoi thiy + Thuy san hau nhu chua c6 c6 bien doi khi
san nhu sau: BAI<1.

B [Inozin] + [ Hypoxanthine]

" [ATE] 4+ [4DE] + [AMP] + [IMP] + [Inozin] + [Hypaxanthme]
Chi sb K da duoc st dung nhu mdt chi s6 danh gia
chat luong bién ddi cua ca sau khi chét [7, 8].

Tuy nhién, ATP, ADP va AMP nhanh chéng
mat di trong vong 1 ngay bao quan trong nudc da &
hau hét cac loai ca sau khi chét [9, 10]. Vi vdy, tac
gia cac cong trinh [11, 12] da dua trén nghién ciu
thuc nghi¢m va dua ra céc chi sb K, K’, H dé chung
minh chét lugng ca trong nhimg thoi diém bao quan
sau d6 chu yéu chi lién quan t6i cac thanh phan IMP,

x100%
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+ Thuy san c6 bién d6i khi 1 <BAI< 10
+ Thity san da bi thdi rita khi BAI > 10
E. Karmas va cong su ciling dua ra thang danh
gi4 chat lugng ca va thuc phim theo cong thirc sau:
cHis + cPut + ¢Cad
1 + ¢Spd + ¢Spm
Vi c la néng do His, Put, Cad, Spd, Spm dugc tinh
theo mg/kg [3].

Trong nghién ctu nay, chung to6i quan tdm toi
hai thanh phan hypoxanthine, histamine, khao sat su
bién dong ham lugng cua chung cing véi su bién
d6i vé chét lugng ctia tom si trong qué trinh bao
quan. Két qua nghién ctru nay s& dugc két hop voi
cac nghién ctru tiép theo trén cac chi sd chét lugng
khic nhu TVB, TMA va pH, tir d6 két hop voi
phuong phap danh gid cam quan dé dua ra mé hinh
danh gia chat lugng toan dién hon d6i véi tom su.

BAI =

2. THUC NGHIEM
2.1. Hoa chit, mau phén tich va thiét bj

Céc hoa chit bao gdm: NayB,0,4, K,HPO,, KOH,
axit percloric sit dung duoc cung cép boi Merck.
Dung méi metanol, etanol ctia Las-Scan dung cho
HPLC. Chuan hypoxanthine va histamine dugc cung
cap boi Sigma-Aldrich.

Mau tom st duge thu mua tir 3 nong trai nudi
khac nhau & Ca Mau véi khéi lugng 6 kg, tom thu
hoach con séng, cung kich c&, khoang 30 con/kg, co
do tudi 1a 4,5 thang, véi phuong thirc nudi quang
canh. Tom su dung cho nghién ctru dam bao con
nguyén trang thai, khong bi cac 18i nhu long dau, bé
vo, rung chan v.v. Mau t6m sau khi bat tir hd duoc
roa so bd bﬁng nudc sach, sau d6 cho vao tui
polyetylen cé kich thuéc (26,8 X 27,9 cm), dugce
giit trong thung xbp (styren) voi nude d4 vién theo
ty 16 nude da:tom 1a 2:1. Mau tom duoc di chuyén
vé phong thi nghiém dugc bao quan ¢ 0 °C dé chuin
bi cho qua trinh thyuc nghiém.

Thiét bi HPLC Agilent 1260, detector 1260
DAD Serial No: DEAAX01475, phin mém diéu
khién Agilent ChemStation, ding khao sat ham
luong Hypoxanthine.

Thiét bi HPLC: Bom diéu khién Waters 600
Controller Serial # A9847454617, diu do huynh
quang Waters 474 Serial # M 996 CE 334T; phan
mém chay Millenniums, dung khao sat histamine.

2.2. Cac phuong phap thuc nghiém

Tién trinh trich ly hypoxanthine tir mau tom su
dua trén phuong phap duoc trinh bay trong bai bao
[14]. Mau tom sau khi 16t vo, bo dau, rat rudt, duogc
xay nhuyén dong nhat. Mau c4n 3 gam duoc cho vao
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dng nghiém c6 nap cung véi 10 ml axit percloric 0,6
M. Tién hanh lic 10 phat trén may Vortex
SCILOGEX-MX-E (M§) véi téc do 3000
vong/phdt, ly tdm bang thiét bi Hettich-EBA 20S
(Puc) véi ché do 3000 vong/phut trong thoi gian 10
pht, thu lay phan chat long. Quy trinh trén dugc lap
lai 4 1an, toan b dich trich sau ly tim duoc cho vao
binh dinh mtrc 50 ml va lam day voéi axit percloric
0,6 M.

Hat 1 ml dich trich ly, lam sach trén cot SPE
C18 (Agilent), rira giai bang 9 ml dém KH,PO, ndng
d6 0,05 M (pH = 4,6). Toan bé dich rira giai duoc
lam day bang dém KH,PO, cho du 10 ml va loc qua
mang loc 0,45 pm trugc khi tiém vao budng HPLC.

Cac chuan hypoxanthine dugc pha theo [15],
trong d6 lugng can hypoxanthine dugc pha trong
NaOH 0,1 M dé c6 cac chuan: 0,01; 0,05; 0,1; 0,5;
1; 3; 5va 10 ppm.

Phuong phap dinh lugng hypoxanthine trén thiét
bi HPLC duoc xay dung md phong theo nguyén tic
cua cac phuong phap rut ra tir nhitng nghién cau
trude day [15, 16] va nghién ctu ung dung cua nha
san xuat nacalai khi chay trén chuan hén hop gom
ATP, ADP, AMP, IMP va hypoxanthine dung dé
xéac dinh chi s6 K trong danh gia do tuoi cua thuy
san [17]. Nhu vay, cé4c thi nghiém duoc thiét ké dya
trén hai phuong phéap khac nhau:

Phuong phap 1: dua trén cac nghién ctu [15, 16]
véi ché do phan tich: pha dong la dung dich K,HPO,
0,5 M c6 pH = 4,6; téc do dong 1 ml/pht, nhiét do
cot 30 °C, detector DAD dit & 248 nm, cot tach 5Cqg
PAQ(250x4 mm)x5 pum Cosmosil, thé tich tiém 20
pl.

Phuong phap 2: dya trén nghién ciu ung dung
cua nha san xuat nacalai [17] céng bd (24/11/2015)
véi diéu kién phan tich:

Cot 5C.5-PAQ, kich c& ID 4,6-250 mm, pha
dong phosphate 0,02 M pH = 7, téc do6 dong
1ml/pht, nhiét do cot 30 °C, detector UV 260 nm.

Tuir két qua khao sét, lya chon phuong phap thich
hop nhat cho qué trinh nghién ctu.

Xéc dinh ham lugng histamine trong mau tom su
duoc thyc hién theo quy trinh ma ching t6i di chuan
hoa va cong bd [18], trong d6 mau tdm su dugc trich
ly bang dung moéi etanol, tiép theo 1a tinh sach, sau
d6 histamine duoc xac dinh bang thiét bi HPLC v&i
dau do fluorescence (Aex = 359, Agm = 445).

Hiéu suét thu hdi dugc tién hanh xac dinh trén
mau tom duogc bao quan & ngay tht 4, trong d6 mau
khao sat duoc tiém vao than tém véi lidu lugng la
0,5 ml ciia mau chuan 1000 ppm. Hai mau khao sat
va dbi ching c6 khbi luong gan bang, va dugc tién
hanh trong cing diéu kién, cting thoi diém. Két qua
duoc tinh nhu sau:
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My — M4,

Yol =
Meys ) .
Trong d6 my 1a lugng hypoxanthine tim thay ¢ mau
khao sat, my, 1 lwong hypoxanthine tim thay ¢ mau
dbi chimg, my, 14 lugng hypoxanthine dugc tiém vao
than tom.

2.3. B6 tri thi nghi¢m

Thi nghiém 1. Mau tém duoc xir 1y theo 2.2 dé
trich ly hypoxanthine ra khéi miu. Pinh luong
hypoxanthine theo hai phwong phap 1 va 2, tir do
chon mot trong hai phuong phap dé khao sat tiép
theo.

Thi nghiém 2. 33 miu t6m dugc bd tri khao sat
tr ngay 0 dén ngay 10, mdi mau dugce 1lam lap lai 3
lan theo phwong phap di lya chon tir thi nghiém 1 dé
dinh luong hypoxanthine. Trong d6, mau ngay 0 la
mAau tom con séng, cac mau ké tlep 1a tdm bao quan
& 0 °C. Két qua thu duoc xir Iy thong ké trén phan
mém Statgraphics va Excel.

Thi nghiém 3. 33 mau tom duoc bd tri khao sat
tr ngay 0 dén ngay 10, mdi mau dugce 1am lap lai 3
lan d¢ dinh lwong histamine theo phuong phap ma
ching toi da chuan hoa [18]. Trong do, mau ngay 0
1a mau tém con sdng, cac mau ké tiép 1a tom bao
quan & 0 °C. Két qua thu dugc xir Iy théng ké trén
phan mém Statgraphics va Excel.

3. KET QUA VA THAO LUAN

3.1. Lwa chon xac

hypoxanthine

phuong phap dinh

Sic ky d6 thu dugc tir qué trinh thyc hién phan
tich hypoxanthine trén hai phuong phap 1 va 2 dugc
biéu thi tuong ung trén hinh 2 va 3. Trong do, pic
tuong Gng vai hypoxanthine c6 thoi gian luu & ca
hai phuong phap trong khoang tir 7,89 phat dén 8,25
phut.

TR B s Al ST B ol 0 TO08 MLan Taid T ks o vl v o 08

I | NN ) PR | Ee— -

Hinh 2: Sic ky d6 hypoxanthine thyc hién theo
phuong phép 1 trén mau tdom bao quan lanh 0 °C
trong 8 ngay
Tir hai sic ky do, c6 thé thdy ca hai phuong phép
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xéac dinh hypoxanthine trén nén mau tém déu c6 thé
sir dung dé khao sat. Thoi gian luu trong khoang tir
7,89 dén 8,25 phut nhu vay kha ngén, thuan tién cho
qua trinh khao sat. Pic nay tach hoan toan, khong bi
14n, hinh dang can d6i. Tuy nhién, so sanh giita hai
pic, c6 thé thdy sic ky d6 thu dugc theo phuong
phap 1 ¢o cac wu diém ndi troi hon: pic can dbi hon,
¢6 chiéu cao cao hon, do phan giai 16n hon. Tu do,
chung to61 chon phuong phdp 1 lam phuong phép
khao sat tiép theo.

Hinh 3: Séc ky do hypoxanthine thuc hién theo
phuong phap 2 trén mau tom bao quan lanh 0°C
trong 8 ngay

3.2. Chuén héa phwong phap xic dinh
Hypoxanthine trén nén mau tom su

Qué trinh khao sat khoang tuyén tinh cho
phuong phap duoc thyc hién trén 7 mau chudn co
ndng d6 khac nhau lan luot 1a: 0,01, 0,05, 0,1, 0,5, 1,
3, 5va 10 ppm. Két qua thu dugc thé hién ¢ bang 1.

Bdng 1: Két qua khao sat trén cic mau chuan
hypoxanthine

001|005/ 01 05| 10 | 3,0 50 | 10

12,26(15,38|22,75 83,46/125,12/ 391,53 |647,93/1030,8
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S6 liéu thu dugc cho thiy, phép xic dinh
hypoxanthine trén thiét bi HPLC theo phuong phap
1 ¢6 khoang tuyén tinh tir 0,1 dén 5 ppm. Két qua
thu dugc co6 do lap lai tbt trong viéc xac dinh hi¢u
suét thu hdi voi két qua déu 16n hon 90 %, thé hién &
bang 2. Hiéu suét thu hoi 1a 90,10 % cho phép tng
dung phuong phap nay dé dinh lugng hypoxanthine
trén mau tom su ciing nhu trén cac mau thuy san
khac. Mot s6 cong trinh nghién ctru tuong tu khi xac
dinh ATP, ADP, AMP trén Litchi Fruit bing HPLC
cling da nhan dugc cac gia tri hiéu suét thu hoi cao:
90+101 % [15] va 94+97 % [19].

Bdng 2: Két qua xac dinh hiéu suét thu hdi

Lin 3
90,12 %

Lan 2
90,10 %

Lan 1
90,09 %

Lan thi nghiém

Hiéu sudt thu hdi
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Hinh 4: Sic ky d6 cua mau ddi ching va
mau khao sat trong xac dinh hi¢u suat thu hoi

Hinh 5: Sic ky dé clia cac mau chuan .
1, 3, 5, 10 ppm duoc biéu thi trén cung mot do thi

Quy trinh xac dinh hypoxanthine trén nén mau
tom st bang HPLC theo phuong phap da Iya chon
duoc thé hién ¢ hinh 6.

Mau tém — Xaynhuy8n —— Can3gam
( 18t v, 18y rudt, bd dau) l

Trich ly bang 10ml acid percloric
0,6M, thurc hién 4 [an

i

Ly tdm thu dich, dinh
mi¥c 50ml

!

Binh mic 10ml +—— Hat 1ml qua cét C18
J‘ ri¥a giai bang dém phosphat pH =4.6

Hut 20 pl tién vao HPLC,
chay theo chwong trinh
phuong phap 1

Hinh 6: Quy trinh xac dinh hypoxanthine tir tom st

3.3. Két qua khao sat hypoxanthine trén tém si
bao quan ¢ 0 °C

Két qua khao sat ham lwong hypoxanthine trén
mAu tém st bao quan ¢ 0 °C tir ngay 0 dén ngay 10
thé hién & bang 3.

Céc s liéu thu duoc sau khi xir ly théng ké, cho
thdy c6 su khac biét c6 y nghia v& mit thong ké &
muc d¢ p < 0,05. Sau do, dua vao quy trinh xir ly
mau dé tinh toan va két qua dugc trinh bay trén bang

Lé Nhdt Tam va cong s

3. 3. Nhin chung, ham luong hypoxanthine ting déu
theo thoi gian bao quan, phuong trinh twong quan
dat dwoc 1a y = 0,2097x + 0,1331, R? = 0,9767 thu
dugc sau khi xir 1y théng ké trén phan mém excel.
Két qua nay twong ddng véi két qua cua cong trinh
[20] trén mau cua Queen duoc bao quan ¢ 0 °C,
nhung khéc biét so v6i két qua ciia mot s nghién
ctru khac trén Mackerel (c4 thu), Cod (ca tuyét);
trong d6 su bién ddi ciia ham luong hypoxanthine
theo thoi gian bao quan ting theo dang ham mi
logarite. Ham lugng ban d4u trong tom st khoang
0,018 pmol/g, thip hon so v&i gia tri twong mg 1a
0,075 pmol/g trong nghién ctru ctua [21] trén tbm
Penaeus Merguensis. Gia tri cia hypoxanthine trong
nghién clru nay ¢ ngay tht 10 1a 2,831 pmol/g, 16n
hon so véi nghién ctru [21] & ngay thir 10 1a 0,953
umol/g, nhung trong nhiing ngay sau do, ham lugng
hypoxanthine theo [21] lai ting d6t bién lén 2,0
pmol/gam, 4,6 pumol/gam & ngay 16 va ngay 20
tuong ung. Su khac biét nay la do su khac nhau gitia
cac loai thuy hai sén, tudi, kich ¢&, mua danh bat va
ngay ca cung loai nhung sinh truéng ¢ cac vung dia
1y khac nhau. Két qua nghién ctru [22] va [23] trén
c& Burgers da tim thay ham lugng hypoxanthine 1a
2,63 uM/g; 2,86 uM/g va 3,38 uM/g, twong g vaGi
ngay dau tién (0), ngay thir 7 va ngay tha 14, sau d6
tang 1én 4,50 UM/g & ngay thir 21 va 4,96 uM/g &
ngay thur 28 cua qua trinh bao quan.

Bdng 3: Két qua thu dugc tir khao sat ham luong
hypoxanthine theo ngay bao quan

Ngay bao | S6 lan 1ap | Gia tri trung [Hypoxanthine
quan lai binh (uUM/g)
Ngay 0 3 0,015°+0,003 0,018
Ngay 1 3 0,547°+0,028 0,670
Ngay 2 3 0,636°+0,036] 0,778
Ngay 3 3 0,769+0,035] 0,941
Ngay 4 3 0,829+0,010 1,015
Ngay 5 3 1,125°+0,020 1,377
Ngay 6 3 1,297'+0,028 1,588
Ngay 7 3 1,691%0,017 2,070
Ngay 8 3 1,740°+0,016 2,130
Ngay 9 3 2,035"+0,018 2,491
Ngay 10 3 2,313'+0,016 2,831

3.4. Két qua khao sit histamine ¢ tom si bao
quan ¢ 0 °C

S6 liéu thu dugc ¢ su khac biét co nghia & muc
d6 p < 0,05 & tat ca cac ngay. Trong nghién ctru [3],
histamine da dugc lya chon 1a chi s danh gia do
tuoi cua thay hai san. Histamine dugc hinh thanh tur
qua trinh chuyén hoa histidine béi cac vi sinh vat
nhu Achromobacter histamineum (Masao va Mikio,
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1955) va Proteus morgani (Ganowiak va cs., 1979).
Két qua trén bang 3 cho thay, ham lwong histamine
tang dan theo thoi gian bao quan tir ngay 0 dén ngay
10. Phuong trinh y = 0,2964x — 0,0419, R? = 0,9459
thu dugc tir qua trinh xir 1y thong ké minh ching cho
van d& trén. Chiéu hudng nay cing di duoc
Brillantes va cs. (2002) xac nhan khi khao sat trén
dich Ién men tir cd com.

Bdang 3: Ham lugng histamine trong mau tom su
theo tung ngay bao quan

Ngay bao quan |S6 1an lap lai :rzsgtfln(;é)ge)
Ngay 0 3 0,167°+0,015
Ngay 1 3 0,460°40,022
Ngay 2 3 0,658°+0,025
Ngay 3 3 0,789°+0,005
Ngay 4 3 0,051°+0,017
Ngay 5 3 1,126%0,019
Ngay 6 3 1,3469+0,010
Ngay 7 3 1,880"+0,022
Ngay 8 3 2,414'+0,014
Ngay 9 3 2,826"+0,005
Ngay 10 3 3,227'+0,017

Mt khac, trong nghién ctru [24], chung t6i da
trinh bay vé cach phan loai va danh gid mau tom st
theo tiéu chuan cam quan quy dinh hi¢n hanh TCVN
3726-89 [25]. Khi thyc hién danh gid theo ti€u
chuin cam quan nay, 1 mau & ngay thir 9 vugt ngudng
gi6i han cho phép; mau con giir dugc chat lugng cho
phép theo TCVN 3726-89 1a cac mau dugc bao quan
trong khoang thoi gian tir 0 dén 8 ngay. Nhu vay,
cac gia tri cua hai chi s6 hypoxanthine va histamine
tuong ng v4i cac mau cho phép vé mit chit luong
theo TCVN 3726-89 tuong ung la nhé hon hoac
bang 2,130 pmol/gam va 2,414 mg/100 gam.

3.5. Phan loai chit lwong tdom si va hai chi s
hypoxanthine va histamine twong rng

Can ci trén tiéu chuin phan loai hién hanh
TCVN 3726-89 [25], cic miu tom s bao quan &
0°C dugc danh gia va phan 1am 3 loai: dic biét, loai
1 va loai 2. Nghién ctru [26] dua trén cac chi s6 chat
lwong TVB, TMA, PV ciing chia tom Pacific white
bao quan & 0°C lam 3 loai: rat tot, tbt, c6 thé chip
nhan. Cac s liéu hypoxanthine va histamine tuong
ung nhén duoc qua qua trinh khao sat trén 3 loai
mau tom st ndy duoc trinh bay trén bang 5.
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Bdng 5: Phan loai tom su va hai chi s6 chat luong
hypoxanthine va histamine

A . Hypoxanthine Histamine
Phan logi (UM/qg) (mg/100gam)
Dic biét 0,018+1,015 0,167+0,951

Loai 1 1,015+1,588 0,951+1,346
Loai 2 1,588+2,130 1,346+2,414
4. KET LUAN

Tir két qua nghién ciru, da xdy dung quy trmh
xac dinh hypoxanthine bang HPLC trén nén maiu
tém su.

Str dung phuong phap HPLC dé xac dinh ham
lugng hypoxanthine va histamine tuong Gmg vai cac
phan loai tom theo TCVN 3726-89. Pay 12 hai chi s6
chat lugng tiéu biéu cho d6 tuoi cia tom su dugc
nhiéu d¢ tai nghién ciru quan tam.

Pay 1a nhitng két qua nghién ctru dau tién, tiép
theo chiing toi s& danh gia cam quan mau tém su qua
timg ngay, dong thoi tiép tuc khao sat cac chi s6 chat
luong khac nhu TVB, TMA va pH v.v. tir d6 iy co
s xdy dung mo hinh dé nghi danh gia chat luong
tom st mot cach dinh lugng hon so véi danh gia
cam quan. Dé tai c6 thé ciing 1 co s¢ dé gdp phan
xay dung mo hinh danh gia ddi véi cac loai thity san
khac.
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