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Thay san - Xac dinh déc té gay liét co (PSP) trong déng vat c6 vo -
Phwong phap sac ky long hiéu nang cao (HPLC) c6 lam sach

bang chiét pha ran va st dung detector huynh quang

Aquatic products — Determination of paralytic shellfish poisoning (PSP) toxins in shellfish -

HPLC method with solid phase extraction clean-up and fluorescence detection

1 Pham vi ap dung

Tiéu chudn nay quy dinh phwong phap xac dinh cac doc té gay liét co (PSP) nhw saxitoxin (STX),
neosaxitoxin (NEQ), cac gonyautoxin 2 va 3 (GTX 2,3), gonyautoxin 1 va 4 (GTX 1.4), decarbamoyl
saxitoxin (dcSTX), B-1, C-1 va C-2, C-3 va C-4 trong ddng vat thdy san cé vo (trai, ngao, hau va sé).

Gidi han dinh lwgng cda phuong phap:

saxitoxin: 22 ug/kg; GTX 2,3 (ddng thoi): 125 pgrkg (ndng do thap nhat duoc thir nghiém);
B-1: 27 ng/kg, dcSTX: 8 pa/kg;

NEO: 40 pg/kg: GTX 1,4 (d6ng théi): 50 pglkg;

C1,2 (dong thoi): 93 uglkg;  C3,4 (ddng thér): 725 uglkg.

Xem Phu luc A vé cac két qua thir nghiém lién phong chép nhan phuong phap.

2 Nguyén tic

Phan mau thir duoc chiét bang cach gia nhiét véi dung dich axit axetic. Céc dich chiét dwgc lam sach
bang cot chiét pha rin (SPE) C18. Sau qua trinh oxy héa periodat va peroxit, mau dugc phan tich bang
séc ky 18ng hiéu néng cao (HPLC) st¥ dung detector huynh quang. Hau hét cac doc té (STX, C1,2, B-1,
dcSTX va GTX2,3) b thé dwgc dinh lvong sau khi lam sach béng cot SPE-C18 mét lan. Céc dich chiét
chira cac doc td NEO, GTX1,4, C3,4 va B-2 phai dwoc tinh sach tiép bang cot SPE-COOH. Néng do
cac doc té PSP tinh duoc bing cach so sanh dién tich pic hodic chiéu cao pic cia mau thiy va cla cac

chét chuan tvong &ng.

3 Thubdc thir va vat liéu tho

Chi st dung thudc thir thudc loai tinh khiét phan tich.
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3.4 Nwéce da khir ion hai lan.

3.2 Axit axetic bdng.

3.3 Axit axetic, dung dich 1 % khéi lugng.
3.4 Axit axetic, dung dich 0,1 M.

3.5 Metanol.

3.6 Amoni fc.mnat, dung dich 0,3 Mva 0,1 M.

3.7 Amoni axetat, dung dich 0,01 M.

3.8 Natri clorua, dung dich 0,3 M va 0,05 M.

3.9 Natri hydroxit, dung dich 1 Mva 0,2 M.

3.10 Hydro peroxit (H,0,), dung dich 10 % (khdi lwgng/thé tich) (Gwoc bao quan trong td lanh).
3.11 Dinatri hydro phosphat (Na,HPO,), dung dich 0,3 M.

3.12 Axit periodic, dung dich 0,03 M (dwoc bao quan trong td lanh).

3.13 Axetonitril.

3.14 Chét oxy hoa periodat

Chuén bi trong ngay st dyng béng cach trdn 5 ml dung dich axit periodic 0,03 M (3.12), 5 ml dung dich
amoni format 0,3 M (3.6) va 5 ml dung dich dinatri hydro phosphat 0,3 M (3.11), diéu chinh pH dén 8,2
bang dung dich natri hydroxit 0,2 M (3.9), dung may do pH (4.4).

3.15 Chétbd chinh nén, ding cho qua trinh oxy héa béng periodat

Chudn bi bang cach chiét tr mau hau khong chira cac doc td PSP theo 5.2 va 5.3. Chinh pH cla dich
chiét dén 6,5 bing dung dich natri hydroxit 1 M (3.9) va dé yén 2 ngay dén 3 ngay dé két tia cac chat
ddng thoi chiét dwoc. Gan 16p phia trén hodc loc qua bd loc c& 16 0,45 pm (4.16) va bao quan trong tu
lanh khi khéng st dung. Dich chiét tir hau khdng chira cac doc té PSP cé thé dwoc bao quan 6ong lanh
trong 2 thang & nhiét d — 20 °C, nhung chét bd chinh nén phai dwec chuan bi méi sau 2 tuan.

Phan tich chat bd chinh nén @i v&i cac doc té PSP bang cach oxy hoa bing periodat va peroxit dé dam
bado khéng co dc té truée khi st dung.
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3.16 Cac dung dich chudn STX, NEO, GTX1,4, GTX2,3, C1,2, B-1 va dcSTX

Chuén bj cac dung dich chuén riéng ré ndi trén trong dung dich axit axetic 0,1 M (3.4) vdi cac ndng do
trong dai tr 100 pg/ml dén 2 000 pg/mi”. Pha loang véi nwéc @& cé duoc cac dung dich chuan lam
viéc véi nong do trong dai tir 8 pg/ml dén 100 pg/mi. Céc dung dich nay bén it nhat mét thang.

CHU THICH D& thuan tién, cac chét chuan cé thé dugc két hop thanh ba hén hgp bng cach pha lodng cac dung dich gbc
trong nwirc. Cac dung dich nay duoc chinh dén pH 4 bing dung dich axit axetic 0,1 M (3.4). Béi véi cac dung dich pha loang
liép theo sl dyng dung dich axit axetic 0,1 mM, d& ddm bao cac dung dich duy tri & pH 4. Cac hén hep nhw sau;

- Hén hop I GTX1,4 va NEOQ, ddi vai qua trinh oxy hoa bing periodat.
— Hén hop Il: GTX2.3, STX, B-1 va deSTX, doi v&i qué trinh oxy hoéa bing peroxit.
— Hén hop II: C1,2 va C3,4, ddi voi qua trinh oxy héa bing periodat va peroxit.

Hinh B.2 cho thay sac ky dé dién hinh cia cac hén hgp trén.

Chuan bi cac dung dich pha loang v&i axit axetic 0,1 mM nhw trén. Bao quan cac dung djch chuén pha
lodng trong lo bang chét déo dé trong vat chira béng thly tinh da kh(¥ hoat tinh bang cach ngam lo qua
dém trong natri hydroxit, rira sach bang nwdc, sau do trang béng metanol (3.5) va lam kho.

Cac san phdm oxy hda khéng bi anh hudng bdi cac loai lo; do dé, phan (rng oxy hoéa c6 thé dugc thuc

hién trong lo thuy tinh ldy mau tw déng ma khong can khir hoat tinh.
3.17 Phadéng

Pha dong A: dung dich amoni format 0,1 M (3.6);

Pha déng B: dung dich amoni format 0,1 M trong axetonitril 5 %.

Ca hai pha dong déu duoc chinh dén pH 6 bang cach thém 6 ml dung dich axit axetic 0,1 M (3.4).

4 Thiét bi, dung cu
St dung cac thiét bi, dung cu théng thuong clia phong tht nghiém va cu thé nhu sau:
4.1 Hé théng sac ky Idng (LC)

Hé théng sdc ky 1dng (LC) co gradient hai kénh, dwoc trang bi mot ¢dng bom cé thé bom dugc 100 w
dung dich. Str dung c6t pha dao C18 (4.18) co kich thuée 15 mm x 4,6 mm dwong kinh trong, c& hat
5 um (vi du: cdt Supelcosil LC-18) @é tach cac san pham oxy hoa déc to. Néu st» dung ¢dt co kich thudc

khac thi Gidu chinh didu kién gradient va téc do dong dé tach duoc cac san pham oxy hoa ddc té PSP

' 06 ban sin tiv Hi déng nghién ciru quéc gia Canada (Halifax, Canada). Day 1a vi du vé san pham thich hop co ban san
Wwén thi truang. Théng tin ndy dua ra tao thuén lién cho ngudi st dung tidu chuén va khdng an dinh phai sir dung ching Co
thé sir durg cac san pham lueng ty néu cho két qua luong duong.
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trong khoang 15 min chay sac ky. Gradient pha dong duoc khuyén cao st¥ dung dé rlra gidi cac san
pham oxy héa déc té PSP bao gém 2 pha dong (xem 3.17) theo cac diéu kién sau day: 0 % dén 5 % pha
. dong B trong 5 min d4u tién, 5 % dén 70 % pha dong B trong 4 min tiép theo va trd vé& 0 % pha dong B
trong 2 min sau dé va & mirc 0 % pha déng B thém 3 min treée khi bom tiép.

Téc do dong la 2 mlimin. D& kiém tra rira gidi LC, dung detector huynh quang don sac, dat & buoc
song kich thich 340 nm va bwéc séng phét xa & 395 nm. Detetor phai di nhay dé c6 chiéu cao pic it
nhét 3 cm véi nhidu dudng nén pic-pic 1a 3 mm (& 1 tin hiéu : nhiéu 12 10 : 1) dé bom 400 pg chéat
chudn STX thyc hién qua qua trinh oxy hda bang peroxit dudi cac diéu kién séc ky néu trén.

Hinh B.1 dwa ra séc ky db dv kién déi véi cac ddc té sau qua trinh oxy héa béng peroxit va periodat.
Hé théng séc ky phai c6 do phan gidi dudng nén cao & tach dwoc cac san pham oxy héa chinh
GTX1,4 (cung mét pic), C1,2 (cung mét pic), NEO, GTX2,3 (cung mét pic), B-1 va STX, trong 15 min
chay séc ky, vi du xem Hinh B.2. Nén st dung bd xi¥ Iy di liéu séc ky dé phan tich sac ky as.

4.2 Bép dién.

4.3 May tron Vortex.

4.4 May do pH.

4.5 May ly tam, tao dugc gia téc huéng tam 3600g.

4.6 Ong ly tam, bing chét déo (polypropylen), dung tich 1,5 ml va 50 ml.
4.7 Ong nghiém thiy tinh, dwoc chia vach, dung tich 5 ml va 15 ml.
4.8 Ong nghiém hinh nén, dwec chia vach, dung tich 15 ml.

4.9 Lo ldy méu ty dong.

4.10 Nbi cach thuy.

4.11 Nbi cach thuy dun séi.

412 Ta lanh.

4.13 Binh ciu day tron, dung tich 50 ml.

4.14 Can, c6 thé can chinh xac dén 0,1 mg.

4.15 Pipet Pasteur.

4.16 BS log, c& 16 0,45 um.

fa]
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4.17 Cot SPE, dam bao cac cot SPE duoc str dung cé kha nang thu hdi tdi thiéu 80 % chat chuan va
riva gidi chinh xac cac mau theo 5.3 va 5.4.

4.18 Cot C18, cot LC-18 (500 mg/3 mi)?.
4.19 Cot trao ddi ion SPE-COOH.

Cé thé st» dung Bakerbond Carboxylic Acidsilane (COOH) lién két véi silica gel (thé tich 500 ma/3 ml)*.
Phenomenex” hodc cét Isolute SPE-COOH.

5 Céach tién hanh
5.1 Chudn bj mé dong vat c6 vo

Rira sach phia ngoai déng vat co vo bing nudc sach, m& vo, lay cac mé va chuyén vao thiét bj déng
hoa. Trén cho dén khi thu dwec mau ddng nhat.

5.2 Chiét

Can 5,00 g £ 0,10 g mau ddng nhét (5.1), chinh xac dén 0,1 mg, trén v&i 3,0 ml dung dich axit axetic 1 %
(3.3) dung trong 6ng Iy tam dung tich 50 ml (4.6), trén may tron Vortex (4.3), ndi 16ng nép (dé tranh sy
tich tu ap Iwe trong qua trinh 1am néng) va dat trong nbdi cach thdy dun séi (4.11) (100 "C) sao cho
lwong chtra trong 6ng thip hon mikc nwdc. Gia nhigt 5 min. Khong dat qua nhiéu 6ng trong ndi cung
mét e vi ¢6 thé 1am ndi cach thiy ngirng séi hodc nhiét @6 bi giam xudng qua 30 s. LAy dng ra khoi
ndi cach thay, trén trén may trén Vortex (4.3) va lam ngudi 5 min béng cach dat trong tl lanh (4.12)
hoc trong cbc co mé co chira nwéc lanh. Ly tam 10 min & tdéc dd 4500 r/min (gia téc 3600g) va gan
dung dich phia trén vao 6ng nghiém hinh nén chia vach dung tich 15 ml (4.8). Thém 3 ml dung dich axit
axetic 1 % (3.3) vao éng ly tam chira phan can con lai, tron k¥ trén may trdn Vortex (4.3) va ly tam lai
10 min & 4500 r/min (3600g). Thu 14y dich phia trén cho vao 6ng nghiém hinh nén chia vach chira phan
dich chiét dau tién va pha lodng béng nwéc dén 10,0 ml.

5.3 Lam sach bang cot SPE-C18

Dung 6 ml metanol (3.5) d& én dinh cot SPE-C18 (500 mg chét hap thu), tiép theo la bing 6 ml
nwée. Thém 1 mi dich chiét thé (twong duong 0,5 g dong vét co vo) vao cot. Gity téc dd chay o
xhodng 2 mlimin dén 3 mi/min di voi tat ca dich riva gidi. Thu dich rira gidi vao éng nghiém hinh nén

2 supelco. Bellefonte, PA, USA 1 vi dy vé san phdm thich hop c6 ban sdn trén thi trudng.

% § T Baker, Phillipsburg, New Jersey, USA Ia vi dy vé san pham thich hgp c6 ban s&n trén thi truéng.

9 Torrance, CA, USA 1a vi du vé san pham thich hep ¢6 ban sén trén thj trvéng.

Cac thong tin néu Irén duwa ra tao thudn tién cho nguoi str dyng tidu chudn va khéng &n dinh phai st dyng cac san pham nay.
06 thé siv dung cac san phdm tuong ty néu cho két qua tueng duong.

9
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chia vach dung tich 5 mi (4.7). Khéng dé cot chdy dén kho. Rira cét bang 2 mi nuéc va gop nudc ria

v&i dich rira gidi.

Chinh dich chiét dén pH 6,5 biing dung dich NaOH 1 M (3.9), st dung gidy chi thj pH [dwoc hiéu chuan
lai bing may do pH (4.4)], sau d6 pha loing bang nwéc chinh xac dén 4 ml. S& dung phan dich chiét
nay cho qua trinh oxy héa bing periodat va peroxit theo 5.5. Déng thei, phan tach mét lwong dich
chiét khéng oxy hoa @& chic chén riing cac pic ddc té PSP trong séc ky db dung la cla cac doc to
PSP ma khéng phai 1a do céac dich chiét co huynh quang ty nhién bj chiét cung, bang cach tron mot
thé tich dich chiét va chat bd chinh nén (3.15) voi nwdc dé thay cho chét oxy héa periodat trvde khi
bom I1&n hé théng LC. Séc ky d& thu dugc cho phép nhan biét cac pic phat sinh do cac dich chiét ¢
huynh quang ty nhién. Cac doc té PSP khdng tao ra cac pic trong céc diéu kién nay.

Déi vi cac dich chiét mau co ddc té PSP cao hon so véi hdn hop chat chudn dam dic nhét, thi pha
loang dich chiét mau bing nwéc sau khi 1am sach bang cét SPE, sao cho néng dd ddc té nam trong dai
chéat chudn va phan tich lai, bat dau tir 5.5. Ghi lai hé sé pha long, D.

5.4 Lam sach bing SPE-COOH

Viéc Iam sach bang trao di ion SPE-COOH chi dworc st dung dbi véi cac dich chiét dwoc phat hién co
chira cac doc t6 PSP N-1-hydroxyl ha sau khi 1am sach bang c6t C18 (4.18). On dinh cét bang cach
cho 10 ml dung dich amoni axetat 0,01 M (3.7) di qua cét SPE-COOH (4.19). Gilr téc dd dong &
khodng 2 ml/min dén 3 mi/min déi véi tAt ca dich riva gidi. Khdng dé cot chay dén kho.

Loai bd dich rtra gidi. Cho 2 mi phan dich chiét m3u (twong (ng véi 0,250 g md ddng vat b vo) thu dwoc
tr qua trinh 1am sach cdt SPE-C18 (xem 5.3) di qua cdt va thu lay dich rira gidi vao éng nghiém hinh nén
chia vach dung tich 15 ml (4.7) dwgc danh sb 1. Sau d6é cho 4,0 ml nwéc di qua cot va thu vao cung 6ng
nghiém. Chinh thé tich cudi ciing dén 6 ml. Phn nay c6 chira cac doc t6 C. Sau dd, cho 4,0 ml dung dich
NaCl 0,05 M (3.8) di qua cdt, thu dich rira gidi vao éng nghiém hinh nén chia vach dung tich 5§ mi (4.7)
dwoc danh sb 2. Bam bao ring thé tich cudi clng Ia 4,0 ml. Phan nay cé chira cac doc té GTX 1,4, GTX
2,3, B-1, B-2 va dcGTX 2,3. Tiép theo, cho 5 ml dung dich NaCl 0,3 M (3.8) di qua cét va thu vao éng
nghiém hinh nén chia vach dung tich 5 ml (4.7) Gwoc danh sé 3. Dam bdo thé tich cudi cing 1a 5,0 ml.
Phan nay cé chira cac doc td STX, NEO va dcSTX. Tién hanh oxy héa theo 5.5 va phan tich HPLC.

Néu gap phai van dé vé do nhay cla detector thi c6 dac tirng phan dung dich thu duec tir cét trao dbi
ion trang binh ciu @4y tron dung tich 50 ml (4.13) thay cho viéc dung dng nghiém hinh nén chia vach
va cho bay hoi dén khoang 1 ml trén thiét bj c6 quay trong ndi cach thiy (4.10) dat & 45 °C. Dung pipet
Pasteur (4.15) chuyén dung dich vao éng nghiém hinh nén chia vach dung tich 5 ml. Rira sach binh
cau day tron ba lan véi khoang 0,2 mi dén 0,3 ml nwée méi 1an, chuyén nwéc rira vao éng nghiém chia

vach sao cho thé tich dich chiét cudi ciing 1a 2,0 ml.

CHU THICH Cb thé st dyng binh dinh mirc chia vach 2 ml. Phan lich cac phén dwoc Ganh s tir 1 dén 3 bang LC sau khi
oxy hoa bang periodat va peroxit nhu duéi day

0
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5.5 Phan (rng oxy hoa
5.5.1 Oxy héa bang periodat

Phan phéi tat ca cac thudc thir va dung dich s& dung trong cac phdn rng oxy héa bang pipet tw dong
(Eppendorf hodc twong dwong)® voéi dau tip bing chat déo dung mét l&n. Thém 100 pi dung dich
chudn hoac dich chiét mau thtr sau khi 1am sach béng cét trao ddi ion hodc cot SPE-C18 vao 100 pl
dung dich b chinh nén (3.15) dyng trong ong ly tam dung tich 1,5 ml (4.6) hoac o ldy mau ty dong
(4.9), néu thuc hién phan tich sic ky ty dong. Sau d6 thém 500 pl chét oxy héa periodat va tron k¥ trén
may tron Vortex (4.3). Dé dung dich phan &rng & nhiét d6 phéng trong 1 min, sau d6 thém 5 pl axit
axetic dac (3.2) va tron. D& yén hén hop it nhét 10 min & nhiét dd phong trwdc khi bom te 50 ul dén
100 pl vao hé théng LC. Dung dich nay bén duec khodng 1 ngay véi doc t khong hydroxyl hoa. Tuy
nhién, véi NEO, B-2 va GTX1,4 xay ra phan hdy cham cac san phim oxy héa (khoang 30 % sau 8 h).
Sau do, phép dinh lrgng van co thé thye hién duoc ndu cac chat chuéin va dung dich thir duoc bao
quan va duoc phan tich trong cling diéu kién.

5.5.2 Oxy héa bang peroxit

Cho 25 l dung dich hydro peroxit 10 % (3.10) vac 250 pl dung dich natri hydroxit 1 M (3.9) dwng trong
éng ly tam bing chét déo dung tich 1,5 ml (4.6) (hozc lo lay mau tw déng (4.9), néu thue hién phan tich
séc ky tw dong) va tron. Sau @6 thém 100 pl dung dich chudn hodc dich chiét mau sau khi }Jam sach bang
cot trao ddi ion hodc cit SPE-C18. Tron va Gé phan tng 2 min & nhiét @ phong. Thém 20 pi axit axetic
dic (3.2) va tron. Bom 25 pl d@én 50 ul dung dich nay vao hé théng LC. Dung dich nay bén it nhat 8 h.

CHU THICH Néu bom nhiéu hon 50 pl thi ¢é thé pic s& bj doang réng.

6 Tinh két qua
6.1 Yéu cau chung

Mbi doc té co trong md dong vat coé vé duoc dinh lvong bang cach so sanh truc tiép voi cac chéat
chun phan tich & ndng @3 twong ty nhu dy kién cé trong phan mau thir (xem 6.2). Pé thuan tién, cé
thé st dung ba hdn hop chét chudn phan tich dé dinh lvgng céac déc té.

STX. GTX 2.3, B-1 va C1,2 tao ra cac san pham oxy hoa don & véi ca hai phan ng oxy hoa, trong khi
dcSTX tao ra hai san pham oxy héa véi ca hai phan (rng. Tuy nhién, NEO, B-2, GTX1,4, va C 3,4 mbi
loai tao ra ba pic sau qua trinh oxy héa bang periodat nhung chi cac pic rira giai thi hai dwoc st dung
@& dinh lvong (Hinh B.2). Vi mét vai doc té PSP (NEO va B-2; GT X1,4, va C3,4) cho cac san pham

S Pay la vi du vé sén pham thich hop c6 ban sn trén thi trudng. Thong tin nay dwa ra tao thuan tién cho ngudi st dung tidgu
chuan va khang an dinh phai sir dung cac san pham nay. Cac san phdm twong tw c6 1hé duec sir dung néu cho két cud

tugng duong
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oxy hoa giéng nhau, nén viéc dinh lvong cling chi cé thé dwoc thyre hién sau khi tach bang séc ky trao
ddi ion COOH néu trén. Néu dcSTX ¢ mat véi ndng do cao thi sé gay nhidu dén viéc dinh lvong NEO
sau khi oxy héa bing periodat. NEO cé thé dwoc dinh Iegng bang cach st dung ty 1€ toan hoc cia cac
pic sau khi oxy héa béng periodat va peroxit nhw 6.2.

6.2 Tinh ndng dd cac doc té PSP
Néng do doc té, C, biéu thj bdng microgam trén kilogam (pg/kg), tinh theo cong thirc sau:

_ A, xC xV, xDx1000
- A xM

C

Trong do:
A, 4 dién tich pic cta doc tb co trong dich chiét dwoc phan tich;
As 4 dién tich pic cia chat chudn c6 ndng dé gin gibng nhét v&i ndng d chat phan tich;
Cs landng dd clia chat chuén, tinh bang microgam trén mililit (ug/ml);
V, lathé tich cudi cung cta dich chiét dwoc phan tich, tinh bang mililit (ml);
D 14 hé sé pha loang dich chiét m3u (xem 5.3);

M 14 khéi lwong phan mAu thir, d3 dung trong qua trinh 1am sach, tinh bang gam (g), vi du
0,5 ¢ d& 1am sach bing cét SPE C18 va 0,25 g @& lam sach bing cét trao ddi ion SPE-COOH;

1000 1a hé sé chuyén ddi két qua tir pg/g sang pg/kg.
6.3 Tinh NEO khi c6 mat dcSTX
6.3.1 Yéu ciu chung

Dién tich pic ciia NEO ¢6 trong phAn mAu thi c6 chira ca NEO va deSTX cé thé tinh theo hai phuong
phap. Hinh B.3 dua ra sic ky dd sau khi oxy héa bang periodat va peroxit cia chét chudn dcSTX va
mét phan mau thir chwa biét cé chira hén hgp NEO va deSTX.

6.3.2 Phwong phap 1

Néu ndng do dcSTX trong phan mau thtr chira hdn hop NEO va deSTX la lon dé tao ra pic dau tien
tich phan tét (pic D, Hinh B.3) v&i oxy héa bang periodat, khi dé tinh dién tich pic tvong ng véi NEO
(pic Xineoy) tir ti 56 cia hai dién tich pic dcSTX tao ra do oxy hda chat chuan bang periodat.

Déi véi chat chudn dcSTX dwoc phan tich vdi oxy hoa bang periodat, thi ti sé cda hai dién tich pic
dwoc tinh bang:
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A _ x{ﬂc‘ir)t} —X DA

B D = Agestry = B
Trong do:

Xsestxy la dién tich pic ctia dcSTX trong pic C.
Dién tich pic NEO cé thé dwoc tinh nhw sau:

DA
X:NED} =C- xtchTXJ =C- _B-_

6.3.3 Phuong phap 2

Néu ndng do ctia dcSTX trong phin mau thir chira NEO va dcSTX khdng dd dé tao ra pic-dau tién c6
thé tich phan tét (pic D, Hinh B.3) v&i oxy hoa béng periodat, thi tinh dién tich pic tvong rng voi NEO
(pic Xieoy) t ti s6 pic dcSTX duoc tao ra véi oxy héa bang periodat (pic A, Hinh B.3) va dién tich pic
dcSTX duwoc tao ra do qua trinh oxy hoa bing peroxit (pic E, Hinh B.3) trong chét chun.

Déi voi chat chuan deSTX dwoc phan tich véi oxy hoa bng periodat va peroxit, thi ti sé cla hai dién

tich pic duoc tinh bang:

= F X FA

T {9eSTX) = =

A x(dcsrm E
Trong dé:

X@estxy 14 dién tich pic ctia decSTX trong pic C.
Dién tich pic NEO cé thé duoc tinh nhw sau:

oL

{deSTX) — E

Xneoy =C—X

6.4 Ap dung phwong phap déi véi phép phén tich thong dung

Dé ap dung hiéu qua phwong phap nay vao phép phan tich thong dung khi can phan tich mét sé lwvong
Ién mau thi nén st dung quy trinh sau (xem Hinh C.1):

a) Phan tich dich chiét m3u thlr sau khi lam sach béng cdt SPE-C18 va qua trinh oxy hba bang
periodat. Néu knéng co pic nao twong (rng véi pic clia chét chuan PSP, thi mau thtr 1a am tinh va
khang can phai phan tich tiép.

b) Néu coé mat bat ky doc té STX, deSTX, GTX2,3, B-1 hodc C1,2 khdng hydroxyl hda, nhung khong
c6 mat cac doc td NEO, GTX1,4 va C3,4 da N-hydroxyl héa, thi cac ddc td khong hydroxyl hoa co the

13
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duoc dinh lbong bang cach so sanh tryc tiép voi cac chat chuadn da biét qua qua trinh oxy héa bang
periodat. Tuy nhién, phan (rng oxy hda peroxit nhay hon déi véi B-1, C1,2 va deSTX va dugc wu tién
hon néu yéu cau G phat hién téi wu. Tuy nhién, phan (rng oxy héa bang peroxit cé thé duoc st dung
dé xac nhan két qua clia tat ca cac doc tb thu dwoc tir qua trinh oxy héa bing periodat.

c) Néu cé mat ca hai doc té N-hydroxyl héa va khéng hydroxyl héa, thi cac ddc té khong hydroxyl hoa
duec dinh luong sau khi oxy héa mét phan dich chiét mau thlr khac bing cach st dung hydro peroxit
va cac pic dwoc so sanh véi pic clia cac chat chudn bj oxy héa twong tyr. Nguyén nhan la do qua trinh
oxy héa bang periodat mét sd doc té hydroxyl hoa tao ra cac pic ctia san phadm chét rira gidi déng chét
khéng hydroxyl hda va mét sé doc té (dc biét 1a B-1, C1,2 va deSTX) ma qua trinh oxy héa béng
peroxit cho @6 phat hién tét hon.

d) D& dinh lvong moi doc té N-hydroxyl héa, lam sach mét phan dich chiét mau thir khac bing cac cét
SPE-COOH va phan thich hgp dwoc oxy hda sau qua trinh oxy héa bng periodat. Buwdc nay tach
duoc C3,4 ra khdi GTX1,4 va B-2 ra khdi NEO, cho phép dinh lgng tat ca cac déc té bang cach so
sanh tryc tiép véi cac chat chuln va duoc thyre hién cing véi qua trinh oxy héa béng periodat.

7 Bao cao thir nghiém

Bao céo thir nghiém phai néu ro:

a) moi thdng tin cAn thiét d& nhan biét dy G4 vé mau thi;

b) phwong phap lay miu da s dung, néu biét;

¢) phuong phap thr da str dung, vién dan tiéu chuan nay;

d) két qua thir righiém thu duoc;

e) moi didu kién thao tac khong quy dinh trong tiéu chudn nay hodc duwgc xem Ia tly chon, cung voi

moi tinh hudng bét thwang c6 thé anh hudng dén két qua.

14
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Phu luc A
(tham khao)

Cac két qua cta phép th lién phdng thir nghiém

Phuong phap nay chip nhan tri s6 HorRat < 2,0 dé& xi Iy sé ligu théng ké voi doi véi tong cac doc té
PSP.
Cac két qua thir nghiém lién phdng dwgc néu trong cac bang tir Bang A.1 dén Bang A.18.
Bang A.1 - Cac két qua lién phong thir nghiém vé xac dinh STX
trong ddng vit c6 vo sau khi lam sach bing cét SPE C18

Sémiu | Nénmiu | SéIlwgng Giatri |Dothu| sp° | RSDe° |Gidihan| Trisé |
phong they | trung binh, | hdi, % tai lap, | HorRat
| nghiém pg/kg % R'
Mau thyre Trai 11%(1°) 471,00 41,16 8,74 115,25 | 049
nghiém
O S6 15(0) 1048,07 22923 | 2187 | 64184 | 138
2 Ngao 15(0) 338,27 90,88 | 26,87 | 25446 | 1.43
3 Hau 15 KPH®
- 4 Trai 15 KPH
5 Ngao 15(0) 522,20 69,39 | 13,29 | 194,29 | 0,75
B 50 Ngao 15(0) 517,87 7389 | 1427 | 206,89 | 0.81
o 6 Ngao 15 KPH
Trai 14(0) 23,36 848 | 3630 | 2374 | 1,29
8 Trai 15(0) 309,60 7807 | 2522 | 21860 | 1.32
8D Trai 15(0) 315,53 7028 | 2227 | 196,78 | 1,17
-. 9 Trai 15(0) 132,47 3338 | 2520 | 9346 | 1,16
L 10 Hau 15(0) 136,13 46,14 | 3389 | 129,19 | 1,57
10D Hau 15(0) 144,47 4164 | 2882 | 11659 | 1,35
11 Hau 15(0) 257,67 5949 | 23,09 | 166,57 | 1,18
2 Trai 15(0) 783,87 21524 | 2746 | 60267 | 1,65
“Thém chudn 1 Trai | 15(0) | 223,07 | 744 | 5246 | 2352 | 146,89 | 1.17
Thémchuan2 |  Trai 15(0) 447.00 | 745 | 11249 | 2517 | 31497 | 1.39
Thémchudn3 |  Trai 15(0) 5127 932 | 1696 | 3308 | 4749 | 1,32
Thém chudn 4 Trai 15(0) 169,00 | 768 | 4300 | 2544 | 12040 | 1,22
Thémchudn5 |  Trai 11(0) 1318 | 865 | 6563 | 2422 | 214
* 14 s6 lvgng phang thix nghiém duwgc gitr lai sau khi trir cac ngoai I& théng ké Dixon.
® la sb lrgng phang thir nghiém ngoai lé.
¢ KPH la khang phat hién dugc.
9 sp la dd Iéch chudn 13i 14p.
| ® RSDp ladd léch chuan tuong déi tai lap.

[' R=28xsn

15



TCVN 10644:2014

Bang A.2 - Cac két qua lién phong thir nghiém vé xac dinh STX
trong ddng vét c6 vé sau khi lam sach bang cét SPE-COOH

$6 miu Nénmiu | Sélwgng Giatri |Dothu| sg° | RSDR° |Gidihan| Triséd
phong thir |trung binh,| hdi, % tailap, | HorRat
_ nghiém pa/kg % R’
M3u thic Trai 15°(0%) 451,80 121,68 | 26,93 | 340,70 1.49
nghiém
1 So 15(0) 955,93 187,77 | 1964 | 52576 1,22
2 Ngao 14(0) 204,57 8280 | 2811 | 23184 | 146 |
3 Hau 14 KPH®
4 Trai 14 KPH
5 Ngao 15(0) 509,53 86,78 | 16,84 | 240,18 | 095
5D Ngao 15(0) 474,40 82,56 | 17,40 | 231,17 | 097
6 Ngao 14 KPH
T Trai 12(0) 21,33 6,80 31,88 19,04 1,12
8 Trai 15(0) 270,13 68,83 | 2548 | 192,72 1,31
8D Trai 13(0) 269,08 4981 | 1851 | 139,47 0,95
9 Trai 14(0) 119,64 38,16 | 31,90 | 106,85 145 |
10 Hau 14(0) 140,00 4524 | 32,31 | 126,67 150 |
10D Hau 15(0) 123,67 26902 | 2177 | 7538 | 099 |
11 Hau 15(0) 232,87 37,89 | 16,27 | 106,09 0,82
12 Trai 14(0) 644,00 78,89 | 12,25 | 22089 | 0,72
Thém chuln 1 Trai 13(0) 191,08 63,7 | 3919 | 2051 | 109,73 1,00
Thém chuén 2 Trai 15(0) 409,27 68,2 | 122,65 | 29,97 | 34342 1,64
Thém chuén 3 Trai 11(0) 4355 792 | 11,36 | 26,08 | 3181 1,02
Thém chuin 4 Trai 15(0) 14793 | 67,2 | 31,42 | 2124 | 87,98 1,00
Thém chuén 5 Trai 9(0) 10,44 4,48 42,91 12,54 1,35

® RSDg la dd léch chudn twong déi tai 1ap.

" R=28xsn

la sé lugng phéng thir nghiém duoc gil lai sau khi tri cac ngoai 18 théng ké Dixon.
1a sé lvgng phong thir nghiém ngoai 8. :
KPH Ia khéng phat hién duec.
sr la dd léch chuan tai lap.
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Bang A.3 — Cac két qua lién phong thir nghiém vé xac dinh NEO

trong déng vat cé vo sau khi lam sach bing cét SPE C18

$6 mau Nén miu | SéIlwgng Gia tri Pothu | sg' | RSDR® | Gi&ihan.| Trisd
phong thir | trung binh, |  héi, % tai 1ap, | HorRat
nghigm Ha/kg % R"
M3u thuc Trai I 565,50 113,31 | 20,04 | 317,27 | 115
: 10%(2°) ,
nghiém
3 Hau 15 KPH®
4 Trai 15 KPH
5 Ngao 7(1) 33,14 12,75 | 38,47 35,70 1,44
5D Ngao 9(1) 40,00 17,41 | 43,53 48,75 1,68
6 Ngao 15 KPH
8 Trai 14(0) 283,66 91,76 | 32,33 | 256,93 | 167
8D Trai 14(0) 278,29 70,58 | 2536 | 197,62 | 1,31
: 9 Trai 13(0) 140,08 4588 | 32,75 | 12846 | 152 !
12 Trai 15(0) 871,07 22763 | 26,13 | 637,36 | 160
Thém chudn 1 Trai 14(0) 222 64 55,7 88,03 | 39,54 | 246,48 1,87
Thém chuan 2 Trai 15(0) 445,40 569 | 116,94 | 2568 | 32743 | 143
Thémchuan3 | Trai 14(0) 158,29° 3936 | 2487 | 11021 | 1.18
Thém chuan 4 Trai 12(0) 213,33° 8577 | 40,21 | 240,16 | 1,99
| Thém chudn 5 | Trai 12(0) 344,08° 163,71 | 47,58 | 45839 | 2,53

! -
|

2
b

T @

R=28x58n

la s6 lugng phong thir nghiém dwgc gilr lai sau khi trir cac ngoai ¢ théng ké Dixon.
la sb lwgng phong thir nghiém ngoai 1§.

¢ KPH la khong phal hién duorc.

Téng clia NEO va deSTX, tinh theo NEO.
* NEO khéng co mat trong cac mAu ndy. Cac pic 1ao bdi dcSTX nhung dwoc tinh theo NEO.

sr 1a 86 léch chudn i 13p.
RSDa 14 d0 lech chuan luong ddi tai 12p.

17
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Bang A.4 — Cac két qua lién phong thir nghiém vé xac dinh NEO trong ddng vt

¢4 vo sau khi 1am sach bang cét SPE-COOH

$é mau Nén mau | S6 lwgng Gia trj D6 thu sz® | RSDR® |Gidihan| Trisé
phong thir | trung binh, |  héi, % tai 1ap, | HorRat
nghiém Kalkg % R'
Mau the Trai a;mb 642,80 147,95 23,02 414,26 1,35
; 157(0%)
nghiém
3 Hau 14 KPH®
4 Trai 14 KPH
5 Ngao 10(0) 38,80 13,02 33,56 36,46 1,29
5D Ngao 10(0) 42,20 18,27 43,29 51,16 1,68
6 Ngao 14 KPH
8 Trai 13(1) 254,62 89,85 35,29 251,58 1,80
8D Trai 15(0) 266,20 92,93 34,91 260,20 1,79
g Trai 14(0) 97,64 46,37 47 49 129,84 2,09
12 Trai 14(1) 842,93 199,36 | 23,65 558,21 1,44
Thém chuén 1 Trai 14(0) 212,29 53,1 68,05 32,06 190,54 1,59
Thém chuén 2 Trai 15(0) 492,43 61,6 169,58 32,41 446,82 1,82
? |a sb lvgrig phang thir nghiém dwoc gil» lai sau khi tri cac ngoai I8 thdng ké Dixon.
® 13 sb lwgng phang thir nghiém ngoai 1&.
© KPH la khéng phat hién dueec.
4 sg la dd 1&ch chudn tai 14p.
® RSDg la dg léch chudn twong dbi tai 1ap.
L " R=28xsr




Bang A.5 — Cac két qua lién phong thir nghiém vé xac dinh NEO khi c6é m3t dcSTX trong
m3u déng vt c6 vo thém chudn sau khi lam sach bing ¢t SPE-COOH — Thém chuén 3

TCVN 10644:2014

S6 phong thir nghiém NEO, Db thu hbi, —i
Hg/kg % 1
2 107 53,5
6° 137 68,5
a 12° 154 77,2
i 15 86 43,0 B
o ] 18 75 37,5
19° 92 46,0
22 112 56,0
23 153 76,5
:Gié tri trung binh 114,48 57,28 |
-F:)Q_Jéch chuén tai lap, Sk 30,48
D0 léch chuan teong déi tai lap, RSDx 26,63
Gi¢i han tai lap: R =2,8 x Sg 85,37
Tr| sc"':_};;rRat 1,20 o

* viéc tinh todn duoc thyc hién trong phong thi nghiém cdng tac sir dyng cac két qua do cac cdng tac vién cung cép.
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Bang A.6 — Cac két qua lién phong thir nghiém vé xac dinh deSTX

trong déng vat c6 vo sau khi lam sach bang cét SPE C18

{? R=28xsa

Sé méu Nénmiu | Sélwgng Giatri | Dothu | sg° | RSDg' |Gidihan| Triséd
phong ther | trung binh, | héi, % tai lap, | HorRat
nghiém parkg % R? }
Méau thue Trai 9°(0% 18,78 21,61 115,07 60,51 3,95
nghiém
1 Sb 13(0) 12,31 4,33 3517 12,12 1,13
3 Hau 15 KPH®
4 Trai 15 KPH
5 Ngao 14(0) 8,14 2,71 33,29 7,59 1,01
5D Ngao 12(1) 7,42 1,83 2466 512 0,74
6 Ngao 15 KPH
7 Trai 11(1) 10,55 2,02 19,15 5,66 0,60
11 Hau 11(0) 3,45 1,63 4725 456 1,26
12° Trai
Thém chudn 3 Trai 15(0) 83,73 83,7 41,17 49,17 11528 | 212
Thém chudn 4 Trai 15(Q) 293,87 735 | 6335 | 2156 | 17738 | 112
Thém chuén 5§ Trai 14(1) 385,64 64,27 40,60 10,53 113,68 0,57
* a sé lwong phong thiy nghiém duoc gilr lai sau khi trir cac ngoai 1§ thong ké Dixon.
® 13 sd lwgng phong thlr nghiém ngoai (8.
© KPH Ia khéng phat hién dugrc.
¢ Khong tinh dugc, chi ¢6 7 phong thir nghiém bao céo dir ligu; s& con fai bao cao la khéng phat higén duoc.
© se la do 1&ch chudn tai 1ap.
' RSDg la @§ léch chudn trong dbi tai lap.
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Bang A.7 — Cac két qua lién phong thir nghiém vé xac dinh dcSTX
trong dong vat c6 vo sau khi 1am sach bing cgt SPE-COOH

Sé mau Nénmiu | Sélwong Giatri | Pothu | sg° RSDg' | Gigihan | Trisé
phéng thiz | trung binh, |  héi, % tai lap, | HorRat
- nghiém ug/kg % R?
Mau thuc Trai 3, ~b 12,60 12,38 98,25 34,66 3,18
! 10°(0%)
nghiém
1 56 12(1) 9,88 3,89 39,37 10,89 . 1,23
3 Hau 14 KPH®
4 Trai 14 KPH®
5 Ngao 11(0) 8,36 4,86 58,13 13,61 1,77
5D Ngao 10(0) 6,80 3,33 48,97 9,32 1,44
6 Ngao 14 KPH®
7 Trai 13(0) 11,62 3,04 26,16 8,51 0,84
11 Hau |
12 Trai 10(0) 7,80 | 3,22 41,28 9,02 1,24
Thém chuan 3 Trai 13(0) 69,08 69,1 17,09 24,74 47,85 1,03
Thém chuén 4 Trai 15(0) 276,00 69,0 ' 5283 19,14 147,92 0,99
Thém chuén 5 Trai 15(0) 396,27 66,04 h 93,72 23,65 262,42 1,29
1
* |a sb lvong phong thi nghiém duoc gitr lai sau khi trir cac ngoai ¢ thdng k& Dixon.
® a sb lwgng phong thir nghiém ngoai 1&,
¢ KPH la khéng phat hién dugc.
¢ Khang tinh duoc, chi co 6 phong thir nghiém bao cdo di¥ liéu; sb con lai bao cao Ia khéng phat hién dugc
® sg 12 dp léch chudn tai [3p.
' RSDg ladd léch chudn tvong déi tai lap.
¥ R=28xsa
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Bang A.8 — Cac két qua lién phong thir nghiém vé xac dinh GTX1,4
trong ddng vit cé vé sau khi lam sach bing cét SPE C18

| $é mau Nénmiu | Sb6Ilwong Giatri | Bothu | sg° RSDR' |Gidihan| Triséd
i phéng thir | trung binh, | hoi, % tai lap, | HorRat
| nghiém parkg % R®
[ Mau thee Trai ayah 143755 649,76 | 4520 | 181933 | 2.98
. ! 11%(0%)
nghiém
_—
1 So 10(0) 199,30 170,10 | 8535 | 476,28 | 4,19
2 Ngao 11(1) 285,27 60,08 | 2106 | 16822 | 1,09
3 Hau 16 KPH®
4 Trai 16 KPH®
5 Ngao 11(0) 61,36 28,46 | 4638 | 7969 | 191
50 Ngao 11(0) 62,09 17,73 | 2856 | 4964 | 1,17
6 Ngao 16 KPH°®
Trai 15(0) 1489,13° 417,08 | 2801 |1167,82| 186
8 Trai 12(0) 572,67 156,87 | 27,39 | 439,24 | 157
8D Trai 13(0) 672,23 164,05 | 24,40 | 45934 | 144
9 Trai 13(0) 254,46 69,57 | 27,34 | 19480 | 1,39
11 Hau 12(0) 81,00 54,86 | 6773 | 15361 | 290
12 Trai 10(0) 1815,70° 427,69 | 2356 |1197,53| 1,61
Thém chudn 1 Trai 10(0) 240,10 60,0 | 11587 | 4826 | 324,44 | 243
Thém chuén 2 Trai 11(0) 1440 45" 274,83 | 19,08 769.52! 1,26
Thém chuin 5 Trai 12(1) 2236,25° 571,98 | 25,58 1601.54‘]_ 1,80 l

* |a sé lwgng phong thir nghiém dwec gilr lai sau khi trir cac ngoai 1§ théng ké Dixon.

b

la s6 lgng phong thir nghiém ngoai lé.
¢ KPH la khdng phat hién dwoc.

¢ Téng cla GTX1,4 va C3,4, duwoc tinh theo GTX1,4.

® sp 1A dd l&ch chuan i lap.
' RSDr 12 dd léch chudn tvong ddi tai ip.

£ R=28xsr
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Bang A.9 — Cac két qua lién phong thir nghiém vé xac dinh GTX1,4

trong dong vat c6 vo sau khi lam sach bang cft SPE-COOH

$6 mau Nén miu | Sé lwgng Giatri | Pothu | sz’ | RSDR® |Gidihan| Trisé
phong thir |trung binh,| hdi, % tai 1ap, | HorRat
e nghiém pgikg % R" |
Mau thyc Trai 6% 1279,38 316,92 | 2477 | 887.38 | 161
nghiém
1° S6
2 Ngao 13(1) 364,23 14121 | 3877 | 39539 | 2,08
3 Hau 15 KPH?
4 Trai 15 KPH?
5 Ngao 13(0) 73,54 1718 | 2336 | 4810 | 099
5D Ngao 13(0) 71,46 2260 | 3163 | 6328 | 1,33
6 | Ngao 16 KPH®
9 Trai 14(1) 240,07 6450 | 2687 | 18060 | 1,35
8 Trai 15(1) 645,00 147,94 | 2294 | 41423 | 1.34
| 8D Trai 15(1) 674,73 120,99 | 17,93 | 33877 | 1,06
9 Trai 14(0) 235,57 4494 | 1908 | 12583 | 096 |
o Hau 8(1) 48,88 1303 | 2666 | 3648 | 1,06
i 12 Trai 16(0) 2079,31 394,95 | 1899 | 110586 1,33
Thém chudn1 |  Trai 14(0) 26750 | 669 | 86,80 | 3245 | 24304 | 166
Thémchuin2 |  Trai 15(0) 62807 | 785 | 167,26 | 2663 | 46833 | 1,55
Thém chuan5 |  Trai 14(0) 265,21° 68,76 | 2593 | 19253 | 1.33

* |4 sé lugng phang thir nghiém dugc git lai sau khi tri cic ngoai 1§ théng ké Dixon.

® la s6 lugng phong thir nghiém ngoai 18.
¢ khong tinh dwge. Mat nira sb phong thir nghiém béo cdo la khdng phat hién duoc

® KPH la khong phat hién duge.

® GTX1.4 khong c6 mat trong mAu nay. Cac pic tao bdi dcGTX2,3 (da xac nhan béng qua trinh oxy héa peroxit) nhung

. dwge tinh theo GTX1,4

! ss 1 dé léch chuan tai lap.
¥ RSDg la do léch chudn twong déi tai iap.

" R=28xsr
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Bang A.10 — Cac két qua lién phong thir nghiém vé xac dinh GTX2,3 -

trong ddng vat cé vo sau khi lam sach bing cét SPE C18

S miu Nénmiu | Sé lwong Giatri | Dothu | sg® | RSDR® |Gi&ihan| Trisé
phong thir |trung binh,| héi, % tai lap, | HorRat
nghiém pgrkg % R'
N:"éi'thuc Trai 123(1\:} 329117 523,82 15,92 1466,70 1,19
ghi¢m
1 So 16(0) 2526,00 652,30 | 25,82 | 182644 | 186
2 Ngao 15(1) 253773 479,37 18,89 | 134224 | 1,36
3 Hau 16 KPH®
4 Trai 16 KPH® ]
5 Ngao 16(0) 119,75 21,78 18,19 60,98 0,83
5D Ngao 16(0) 113,75 24 44 21,49 68,43 0,97
6 Ngao 16 KPH®
Trai 14(0) 348,64 92,95 26,66 260,26 1,42
8 Trai 16(0) 813,13 25298 | 31,11 | 70834 | 189
f 8D Trai 16(0) 757,31 180,55 | 23.84 | 50554 | 143
9 Trai 16(0) 316,44 6595 | 20,84 | 184,66 [ 1,10
10 Hau 16(0) 367,25 88,99 24,23 248,17 1,30
10D Hau 15(1) 336,20 7860 | 2338 | 220,08 | 1,24
11 Hau 15(1) 673,00 182,03 27,05 509,68 1,59
12 Trai 15(1) 185593 505,27 27,22 141476 1,87
Thém chudn 1 Trai 14(1) 227,36 75,8 42,71 18,79 119,59 0,94
Thém chuén 2 Trai 16(0) 529,31 88,2 167,47 3164 468,92 1,80
Thém chudn § Trai 16(0) 954,31 79,5 293,49 30,75 821,77 1,91

a a o W

R=28XxSr

la s6 long phong thir nghiém dugc gily lai sau khi trlr cac ngoai 1 théng ké Dixon.
la 56 ligng phéng thir nghiém ngoai 1é.
KPH la khéng phat hién dugc.
sr 13 d§ léch chuén tai lap.

RSDg 14 d§ Iéch chudn twong ddi tai lap.
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Bang A.11 — Cac két qua lién phong thir nghiém vé xac dinh GTX2,3
trong ddng vat c6 vo sau khi 1am sach bang cé6t SPE-COOH

1 Sé miu Nén miu | $6 lwong Giatri | Pdthu | sg? | RSDR° |Gidihan| Trjsé
[ phong thie [trung binh,| héi, % tai lap, | HorRat
e ” nghiém Ha/kg % R'
Mau thue Trai 15a(1b) 3314,33 | 594 49 17,94 1664 57 1,34
nghiém
1 So 16{0) 2347,94 52201 22,23 1461,63 1,58
2 Ngao 16(0) 269750 506,20 18,77 1417 .36 1,36
3 Hau 15 KPH®
4 Trai 14 KPH"®
| 5 Ngao 15(1) 132,00 25,33 19,19 70,92 0,88
i 50 Ngao 16(0) 115,94 2843 | 2452 | 7960 | 1,11
6 Ngao 15 KPH*®
Trai 15(0) 342,80 80,23 23,40 224 64 1.25
— -
8 Trai 16(0) 804,63 164,42 20,43 460,38 1,24
80 Trai 16(0) 745,94 164,78 22,09 461,38 1,32
9 Trai 16(0) 320,88 58,22 18,14 163,02 0,96
10 Hau 15(1) 369,47 I 71,38 19,32 196,86 1,04
10D Hau 15(0) 341,60 l 86,11 | 2521 | 241,11 | 1,34
1 Hau 16(0) 701,31 203,93 29,08 571,00 1,72
12 Trai 16(0) 1873,94 345,02 18,41 966,06 1,27
Thém chuan 1 Trai 15(0) 261,27 87.1 4272 16,35 119,62 0,84
Thém chudn 2 Trai 16(0) 563,56 93,9 116,81 20,73 32707 1.19
_Thém chuan 5 Trai 16(0) 1024,88 85,4 174,72 17,05 489,22 1,07
* |a sé lugng phong thir nghiém duge gitr lai sau khi trir cac ngoai 1 théng ké Dixon.
® 13 sd lugng phong thir nghiém ngoai &,
€ KPH la khong phat hién dugrc.
¢ sr 14 d0 1éch chudn tai 1ap,
¢ RSDg lado lech chun tuong déi tai 1ap.
" R=28xsa
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Bang A.12 — Cac két qua lién phong thir nghiém vé xac dinh B-1

trong déng vit cé vo sau khi lam sach bang cét SPE C18

Sé miu Nén miu | Sélwong Giatri | Pothu | sg° | RSDR° |Giéihan| Trisé
phong thie |trung binh,{ héi, % tai lap, | HorRat
nghiém pa/kg % R'
Méu thyc Trai 1%0%) 435,36 47,84 | 1099 | 13395 | 061
nghiém
B So 13(0) 91,08 2512 | 2758 | 7034 | 120
2 Ngao 11(1) 31,00 736 | 2374 | 2061 | 088
3 Hau 16 KPH®
4 Trai 16 KPH®
5 Ngao 13(1) 42,77 836 | 1955 | 2341 | 076
5D Ngao 13(1) 40,54 722 | 1781 | 2022 | 059
| 6 Ngao 16 KPH® __]
L 7 Trai 15(0) 145,07 2711 | 1869 [ 7591 | 087 |
!. 8 Trai 15(0) 328,00 47,09 | 1436 | 131,85 | 076
8D Trai 15(0) 334,13 5152 | 1542 | 14426 | 082
9 Trai 15(0) 119,80 2534 | 2115 | 7095 | 096
10 Hau 12(0) 37,67 926 | 2458 | 2593 | 094
100 Hau 14(0) 39,57 12,097 | 3278 | 3632 | 126
11 Hau 14(0) 73,14 16,47 | 22,52 | 46112 | 095
12 Trai 15(0) 946,87 263,88 | 27,87 | 738,86 | 1,73
| Thém chuln 2 Trai 14(0) 53,36 16,01 | 3000 | 44,83 | 121
Thémchudn3 | Trai 15(0) 311,13 778 | 69,98 | 2249 | 19594 | 1,18
Thém chudn4 |  Trai 15(0) 121253 | 758 | 23977 | 1977 | 671,36 | 127
Thémchudn5 | Trai 14(1) 691,00 864 | 22340 | 3233 | 62552 | 191

1a b lvgng phong thir nghiém dugc gilr fai sau khi trir cac ngoai 18 thdng ké Dixon.
1a sé lvgng phong thir nghiém ngoai 1é.

sr 14 d0 léch chun t4i Iap.
RSDr 13 6§ léch chudn twrong dbi tai 1ap.

a
-]
€ KPH la khéng phat hién dugc.
d
U]

' R=28xsg
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Bang A.13 — Cac két qua lién phong thir nghiém vé xac djnh B-1

trong dong vat c6 vo sau khi lam sach bang cot SPE-COOH

f . = . _ P
| Sémiu Nénmiu | Solwgng Gia trj Pothu | sg® | RSDR® | Gidihan | Trisd
J phong thir | trung binh, |  hdi, % tai 1ap, | HorRat
| nghiém parkg % R'
! Mau thue Trai 14.(0b) 349,71 58,75 16,80 164,50 0,90
-l nghiém
i}— 1 So 12(1) 71,75 13,02 18,15 36,46 0,76
' 2 Ngao 9(0) 27.11 443 16,34 12.40 0,59
3 Hau 14 KPH® |
4 Trai 14 KPH®
5 Ngao 12(0) 42,00 11,07 26,36 31,00 1,02
50 Ngao 12(0) 40,75 9,73 23,88 27,24 0,92
6 Ngao 14 KPH®
7 Trai 13(0) 120,85 17,71 | 14,65 49 59 0,67
8 Trai 14(0) 285,79 43,73 15,30 122 44 0,79
8D Trai 14(0) 274,14 52,47 | 19,14 | 146,92 | 0,98
9 Trai 14(0) 123,71 29,1 23,53 81,51 1,07
10 Hau 10(0) 30,60 5,99 19,58 16,77 0,72
10D Hau 12(0) 37,58 10,93 29,08 30,60 1,11
11 Hau 12(0) 63,00 11,09 | 17,60 | 3105 | 073
12 Trai 14(0) 784,86 73,41 9,35 205,55 0,56
Thém chuan 2 Trai 13(0) 46,00 8,78 19,09 24,58 0,75
Thém chuén 3 Trai 13(0) 292,54 73,1 43,03 | 1471 120,48 | 0,76
Thém chuan 4 Trai 14(0) 1064,71 66,5 147,33 13,84 412,52 0,87
Thém chuan 5 Trai 15(0) 619,67 77,5 85,39 13,78 239,09 0,80
® |a sb lvgng phong thir nghiém duge gilk lai sau khi trr cac ngoai 18 théng ké Dixon.
® 1a sé lwong phong thir nghiém ngoai 18. ’
* KPH la khong phat hién dugc.
 sp la dd l&ch chudn tailap.
® RSDg la doléch chuan tuong déitai lap.

' R=28xsa
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Bang A.14 — Cac két qua lién phong thir nghiégm vé xac dinh C1,2

trong dong vat cé vo sau khi l1am sach bang ct SPE C18

—sé miu Nén miu | S6lwong Giatd | Pothu | sp° RSDr° | Gi&ihan| Tri s?
phong thir |trung binh, [  hdi, % tai 1ap, | HorRat
nghigm ug/kg % R’
M3u thuc Trai 12%(0%) 299,00 5081 | 1699 | 14227 | 089
nghiém
2 Ngao 13(1) 253,62 5683 | 22,41 | 159,12 | 1,14
3 Hau 16 KPH®
4 Trai 15 KPH®
5 Ngao 16(0) 256,50 7466 | 2911 | 209,06 | 148
5D Ngao 15(1) 239,13 50,81 | 2125 | 142,27 | 1.07
6 Ngao 16 KPH®
7 Trai 15(0) 912,40 301,90 | 33,09 | 84532 2,0:“
8 Trai 12(0) 118,08 63,81 | 54,04 | 17867 2;5—
8D Trai 10(1) 96,30 2410 | 2503 | 6748 1_1‘0“
9 Trai 9(0) 76,56 80,34 | 1049 | 224,95 4.:eﬂ
10 Hau 11(0) 161,91 4373 | 27,01 | 12244 | 128
10D Hau 15(0) 189,73 58,51 | 3084 | 16383 | 1,50
1 Hau 16(0) 357,69 58,20 | 16,27 | 162,96 0.87_
12 Trai 16(0) 256,50 67,38 | 2627 | 18866 | 1,34
Thém chudn 2 Trai 13(1) 734,85 735 | 10897 | 1483 | 30512 | 088
Thém chuén 5 Trai 14(1) 1566,50 78,3 | 227,74 | 1454 | 63767 | 097

® |3 sé lwgng phang thir nghiém duge gil lai sau khi trr cac ngoai 1é théng ké Dixon.
14 sé lwgng phong thlr nghiém ngoai 1.
¢ KPH la khong phat hién dugc.

b

9 sg 1a dd lgch chudn tai lap.
® RSDs lad§ Igch chudn tuong déi tai ldp.

R=281x5ser
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Bang A.15 — Cac két qua lién phong thir nghiém vé xac dinh C1,2
trong ddng vat c6 vo sau khi 1am sach bing ct SPE-COOH

$6 miu Nénmiu | Sélweng Giatri | Pothu | sg® | RSDg' |Gi¢ihan| Trisé
phéng thir | trung binh, |  hdi, % tailap, | HorRat
i nghiém pg/kg % RY
Mau thuc Trai 12%(0%) 300,93 77.77 | 2584 | 217,76 | 1.35
nghiém
L . Ngao 14(1) 261,07 66,24 | 2537 | 18547 | 130
3 Hau 14 KPH®
4 Trai 14 KPH*®
5 Ngao 14(1) 237,07 64,30 | 27,12 | 180,04 | 1,37
5D Ngao 15(0) 238,07 80,34 | 33,75 | 22495 | 170
B _6 Ngao 15 KPH® |
7 Trai 15(0) 983,40 255,06 | 2594 | 71417 | 1862
3” Trai 9(0) 108,56 4027 | 37.09 | 11276 | 166 |
86 Trai 10(0) 93,40 3575 | 3828 | 100,10 1,57—1
9° Trai i
10 Hau 14(0) 204,36 57.38 | 2808 | 16066 | 138 |
10D Hau 14(0) 200,71 4851 | 24,17 13583 | 1,19
1 Hau 15(0) 349,07 81,27 | 2328 | 22756 ! 1.24__
12 Trai 12(1) 25775 3923 | 1522 | 10984 | 078 |
Them c;wén 2 Trai 14(0) 859,64 86,0 | 204,53 | 2379 | 57268 | 145
Thém chuan 5 Trai 15(0) 1687,13 844 | 342,42 | 20,30 | 958,78 | 137

7 |4 sé lwgng phong thir nghiém dwoc gitk 1ai sau khi trir cAc ngoai 1é théng ké Dixon.

o

B L] o n

:g R=281x%5x

1a sb lwong phong thtr nghiém ngoai 1§
KPH 14 khdng phat hién dwoc.

khéng tinh dugc, chi 3 phong thir nghi¢m bao céo di ligu, cac phong con lai bao cdo khdng phat hign dugc.
sr la d& l&ch chuan tai lap.
RSDn la dd léch chuln lvong ddi tai 1ap.

29
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Bang A.16 — Cac két qua lién phong thir nghigm vé xac dinh C3,4
trong déng vat c6 vo sau khi lam sach béng cjt SPE-COOH

$6 méu Nén miu | Sé lwgng Giatri | Dothu | sg® | RSDg* |Giéihan| Trisd
phong thir [trung binh,| hdi, % tai 13p, | HorRat
i nghiém palkg % R'
3 Hau 15 KPH®
4 Trai 15 KPH®
6 . Ngao 185 KPH® .
7 Trai 13%(0% 837,15 227,24 | 2714 | 636,27 | 165
12 Trai 10(1) 237,50 106,35 5 4478 | 297,78 2,25
Thém chuén 2 Trai 9(0) 724,78 80,5 180,88 24,96 506,46 1,49
Thém chuan § Trai 15(0) 1425,07 79,2 301,97 21,19 845,52 1,40
? 1a sd lrgng phéng thir nghiém dugc gilk lai sau khi trir cac ngoai 1§ théng ké Dixon.
¥ la sb lwgng phong thir nghiém ngoai lé.
© KPH la khdng phat hién dugrc.
¢ sy la d6 l&ch chudn tai lap.
® RSDg la ddléch chuan trong doi tai 1ap.
' R=28xskp
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Bang A.17 - Cac két qua lién phong thir nghiém vé xac dinh ddc t6 PSP trong ddng vit co vé

sau khi lam sach bang cot SPE C18 — xtr ly théng ké miu mu gidng nhau

Poctd | Cap Nén | Sélwgng | Giatri | s° |RSD.%| sg° |RSDR'| Gi¢i | Gioi | Trisé
PSP Youden | mdu |phoéng thir| trung % o% han |3p | han tai | HorRat
nghiém | binh, ° ° lai, r? |lap, R"
palkg
STX 5vasD | Ngao | 15%0" |520,03| 3138 | 6,03 | 71,46 | 13,74 | 87,85 | 200,10 | 0,78
gvasD | Trai 15(0) | 312,57 | 67,80 | 21,69 | 73,23 | 23,43 | 189,84 | 205,05 | 1,23
10va | Hau 140,30 | 24,96 | 17,79 | 4391 | 31,29 | 6987 | 122,94 | 1,46
10D 15(0)
'NEO | 8va8D | Trai | 13(0) | 280,00 | 4314 | 1541 | 83.82 | 29.94 | 120,79 | 234,70 | 1,55
deSTX | 5va5D | Ngao 12(0) 746 | 068 | 9,08 | 2,02 | 2704 | 190 | 565 0.81
GTX1.4 | 5vasD | Ngao 9(0) 64,61 | 12,85 | 19,89 | 24,13 | 37,35 | 3598 | 67,57 | 1,55
8vasD | Trai 11(0) | 601,45 ] 119,96 | 19,95 | 155,53 | 25,86 | 335,89 | 43548 | 1,50
GTX2,3| 5va5D | Ngao 16(0) 116,75 | 15,77 | 13,51 | 23,15 | 19,83 | 4415 | 64,82 | 0,90
gvasD | Trai 16(0) | 785,22 | 135,94 | 17,31 | 220,26 | 28,05 | 380,64 | 616,72 | 1,69
| 10va | Hau 347.13 | 66,64 | 19,20 ' 81,10 | 23,36 | 186,59 | 227,09 | 1,25
oD 15(0) |
B-1 5va 5D | Ngao 13(0) 4165 | 526 | 1262| 7.82 | 1878 | 1472 | 21.90 | 0.73
8va8D | Trai 15(0) | 331,07 | 27.86 | 8.42 | 49,17 | 14,87 | 7801 | 137,68 | 0.79
10va | Hau 3858 | 835 | 2163 | 11,69 | 30,30 | 2337 | 32,73 | 1,16
12{0)
| 10D
C1,2 | 5vasD | Ngao 15(0) | 241,47 | 37,53 | 15,54 | 5339 | 22,11 | 105,00 | 149,49 | 112
| gvasD | Trai 8(0) 101,00 | 2862 | 28,34 | 38,38 | 38,00 | 80,14 107,45 168
LT S S - e
10va | Hau 168.77 | 53,48 | 31,69 | 53,48 | 31,69 | 149,75 | 149,75 | 1,52
| 100 1110) ‘

14 s6 lwong phong thir nghiém duec gilr lai sau khi trir cac ngoai 1é thédng ké Cochran.
la sb lrgng phong thir nghiém ngoai lé.
s, 1a d6 téch chuan tai lap.
RSD, 1a d9 léch chudn twong dbi tai lap.
sa 12 6 lgch chudn tai lap.
RSDx 13 dd léch chudn tuong déitai 1ap.

r=28xs.
F_-: 28 x sr
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Bang A.18 — C4c két qua lién phong thir nghiém vé xac dinh ddc té PSP trong dong vat c6 vo
sau khi 1am sach bing cot SPE-COOH — xtr ly théng ké mau mu giéng nhau

Doc to Cap Nén | Sélwong | Giatri | s° |RSD"| sg° |RSDs ‘| Gi&i | Gioi | Tri sé
PSP Youden | miu |phéng thiv| trung ” hgl:l 1ap | han tai | HorRat
nghiém | binh, % % lai, r¢ | lap, R"
palkg
STX 5va 5D | Ngao 15(0) 491,97 | 4399 | 894 | 8573 | 1743 | 123,16 | 240,04 | 0,98
8va8D | Trai 13(0) 273,31 | 36,19 | 13,24 | 60,05 | 21,97 | 101,32 | 168,15 | 1,13
10 va Hau 132,14 | 32,87 | 24,88 | 37,88 | 28,67 | 92,05 | 106,08 1,32
10D 14(0)
NEO 8va8D | Trai 13(0) 262,65 | 67,73 | 25,79 | 89,95 | 34,24 | 189,65 | 251,79 | 175
10(0) 40,50 | 7,82 | 19,30 | 15,86 | 39,15 | 21,89 | 44,40 1,51
| dcSTX 5vasD | Ngao 9(0) 6,89 0,88 | 1280 | 3,15 45,76 2,47 8,83 1,%5
GTX1,4 | 5vas5D | Ngao 12(0) 7392 | 11,10 | 1502 | 19,36 | 26,19 | 31,09 | 5420 1,11
8vasgD Trai 15(0) 659,87 | 85,84 | 13,01 | 135,04 | 20,47 | 240,36 | 378,12 1,20
GTX2,3| 5vas5D | Ngao 15(0) 124,47 | 19,88 | 1597 | 28,14 | 2261 | 5565 | 78.80 1,03
8va 8D Trai 16(0) 77528 | 91,07 | 11,75 | 166,54 | 21,48 | 380,64 | 616,72 1.69
10 va Hau 357,21 | 84,30 | 23,60 | 84,30 | 23,60 | 236,03 | 236,03 | 1,26
10D 14(0)
B-1 5vasD | Ngao 11(0) 4068 | 504 | 1239 | 10,37 | 2548 | 1411 | 29,03 0,98
8va 8D Trai 14(0) 279,96 | 40,58 | 1449 | 48,02 | 1715 | 113,62 | 13444 | 0,89
10va Hau 3525 | 849 | 2410 | 9,56 2711 | 23,78 | 28,76 1,02
10D 10(0)
Cc1.2 5vasD | Ngao 14(0) 230,43 | 46,06 | 19,99 | 62,14 | 26,97 | 128,97 | 174,01 1,35
8va8D | Trai 8(0) 100,94 | 19,99 | 19,80 | 40,52 | 40,14 | 55,96 | 113,45 | 1,78
10 va Hau 20254 | 3712 | 18,33 | 52,66 | 26,00 | 103,93 | 147 46 1,28
10D 14(0) :
® la sb lvgng phong thir nghiém dugc gilr 1ai sau khi trr cac ngoai 1@ théng ké& Cochran.
® 1a 56 lvgng phang thir nghidm ngogi 18.
° s, 1a dd léch chuan 13p lai.
¢ RSD, la djléch chuln twong d6i l3p lai.
® s 1a dd léch chuan tai lap.
" RSDr ladd lech chuén twong ddi tai 1ap.
% r=28xs.
" R=28xss

e

(]
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Phu luc B
(tham khao)

Vi du vé sic ky dé

Cac doc tbé khéng hydroxyl héa Cac doc td hydroxyl héa
PERIODATE BEROXIDE PERIODATE BEROXIDE
STX ] 1 NEO
148 1 L I.OL
i A
14 GM23 . S 04 ! g2
1.2 A os5]
Bl i E L GTX1,4
E 1.0 J EOA
1= i
g os ciz2 ¢ M# ! caa
o
E n.e -—-'—L * i 0,01 A
dcSTX
] L] 17 L] [} LH]
04
! k Thei gian, min
wh A
i
0.2 { deGTX2,3
]
Q 6 12 Q L] 12
Thei gian, min

CHU DAN: Cac mii tén chi lrén cac pic dwgc st dyng dé dinh lugng.

Hinh séc ky db cho théy cac san pham oxy héa dugc hinh thanh sau khi oxy hoa bing periodat va peroxit clia céc ddc td
trong thiz nghiém nay. Khdi lugng bing nhau cla tirng chat doc da dugc str dung cho md&i phan (rng oxy hoa.

Hinh B.1 — Sic ky dé cuia cac ddc té khdng hydroxyl héa va cac doc td hydroxyl hoa
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Oxy héa bing periodat

GTX1.4 Han hep dung dich chudn |
X (GTX1,4;NEO)
E 2
g 100} NEC
L
w
&
4
¥ 3
8 o _._AJ u'\J A
] 4 ) 12
Oxy héa bing periodat
c3.4 H&n hop dung dich chuén Il
| (C1.2: C3,4)
g
w
2 100
g
4]
o
g $ etz
F L
8 o SN
0 4 8 12
Théi gian, min
CHU DAN

Cac mi tén chi trén cac pic dugc st dyng dé dinh lvgng.
Pic 1 va 2 1a san phm oxy héa thi cip clia GTX1, 4;

Pic 513 m§l san phdm oxy hoa thie cip cla dcSTX;

DETECTOR RESPONSE (mV)

DETECTOR RESPOMSE (mVv)

1]

0o

Oxy héa bing peroxit
Hén hep dung dich chuln Il
(dcSTX; GTX2,3; B1; STX)

deSTX
i
8TX
G123 1
: Bl
i
5
0 4 a 12 T
Oxy héa béng peroxit
H&n hep dung dich chuén I
(C1.2;C34)
Ci,2
i
4 a 12 -
Théi gian, min

Pic 3 va 4 12 sn phAm oxy hda thir cdp cla NEO;

Pic 6 1a mét san phim oxy hoéa thir cap clia C3, 4.

Hinh B.2 - Sic ky dé dién hinh thu dwoc véi 3 hdn hop clia cac chét chudn phan tich déc té PSP
(Cac dac tb hydroxy! bi oxy héa véi periodat va cac doc té khong hydroxyl héa véi peroxit)

L9
-
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Oxy héa bing periodat Oxy héa bing peroxit
¥ deSTX E deSTX
{chat chuén) (chat chuén)
A A 12 1
_M_AA T .E- -
8
25

NEO + dcSTX
{mau chura biét)

NEO + deSTX
(méu chura biét)
Xm =« C- B6ED

Detsctor Responcs (Lu)
Q
Detactor Rasponcs (Lu)
o
-

1.5 o Pl
o Xeea= C— 20
A
0,5 v T n T A3
0 5 10 0 S 10 .
Théi gian, min Théi gian, min

CHU DAN
A, B, va E la dién tich pic cua chat chudn dcSTX sau khi oxy héa bang periodat (pic A va pic B) va peroxit (pic E);
C. D, va F 1a dién tich pic clia mu chuwa biét bj nhidm dcSTX va NEO sau khi oxy héa bang periodat (pic C, pic D) va peroxit
(pic F).
Hinh B.3 — Sic ky d4 cia chat chuin dcSTX sau khi oxy héa bang periodat va peroxit
(gidi thich céac tinh toan NEO c6 mat dcSTX)



TCVN 10644:2014

SPE-COOH
O>qr hda [of)

b{_mg —
periodat

Phan tich HPLC

Phuluc C
(tham khao)

So dd quy trinh phan tich thdng dung

SPE C18
Oxy hoda bang periodat
Phan tich HPLC

Co cac ddc td
N-hydroxyl héa?

Mau am tinh,
khéng thye

Khong c6 cac dgc hien the
ien thém

t6 N-hydroxyl hoa?

Str dung mjt phén tir
cft SPE C18 dé oxy héa
béng peroxit nham thu
dugc @6 nhay t6i vu

Phan tich HPLC

Hinh C.1 - So db quy trinh phan tich théng dung

36
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Thw muyc tai liéu tham khao

[1] AOAC Official Method 959.08 Paralytic Shelifish Poison, Biological Method

37
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