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Lam_sach bang sac ky chon loc va xac dinh

b&ng sac ky 16ng hiéu nang cao (HPLC)

Milk and milk powder — Determination of aflatoxin M, content —
Clean-up by immunoafiinity chromatography and determination

by high-performance liquid chromatography

Canh bao

1) Phuong phap qui dinh trong tiéu chudn nay cb str dung dén cac dung dich clorofoc va aflatoxin
M,. Clorofoc 13 mét chat 1am suy gidm tang ozon. Aflatoxin 1a chat gay ung thu cho ngudi. Can chi
y tGi théng bao clia T3 chirc nghién cltu ung thu Thé giéi (WHO) [4, 5].

2) Phong thi nghiém trién khai ky thuéat nay phai dam bao trdnh anh sang mat trai va cac dung dich
chudn aflatoxin ciing phai dugc bao vé tranh anh sang, thi du nhu dugc boc trong gidy nhom.

3) Cac dung cu thuy tinh (thi du, Sng nghiém, lo, binh, c¢ ¢ md, dng bam ) chua dugc ria bang
axit ding d& dung cac dung dich aflatoxin thi c6 thé 1am that thoat aflatoxin. Hon nifa, cac dung cu
thuy tinh mdi cGia phong thi nghiém sé ti€p xuc vdi cac duhg dich aflatoxin nén dugc ngam vai gio
trong axit lodng (thi du, axit sunfuric 2 molfl), réi trang ky béing nudc cat d& loai bd hét cac vét axit

(kiém tra d& dam bao Ia pH trong khodng tir 6 dén 8).

4) Can ti€n hanh xt ly t6t tit c& cac chat thai phong thi nghiém nhu cac hop chét rdn, dung moi
hitu cg, dung cu thuy tinh, cac dung dich 16ng, cac chat roi rdt trong khi ti€n hanh. Qui trinh khir
nhiém nay da dugc xay dung va hgp thirc hoa trong mét chuong trinh cia T8 chitc nghién cltu ung
thu Thé giéi (WHO) [4, 5].
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1 Pham vi ap dung

‘Tidu chudn nay qui dinh phuong phap xac dinh ham luong aflatoxin M, trong sita va sita bdt. Gidi han phat
hién thap nhat ddi véi sita bt nguyén chat 1a 0,08 ug/kg, tic 1a 0,008 ug/l d6i véi sita hoan nguyén dang

- 1dng. Phuong phap nay cling ¢ thé ap dung cho sifa c6 ham lugng chat béo thap, sifa gay, sifa bot c6 ham
luong chat béo thép va sita bdt gay.

2 Thuat ngﬁ" va dinh nghia
Trong tiéu chuan nay ap dung thuét ngit va dinh nghia sau day :

2.1 Ham lung aflatoxin M,: Khdi lugng clia chdt xac dinh dugc bang qui trinh qui dinh trong tiéu

chun nay.

Cht thich — Ham lugng afiatoxin M, dugc biéu thi bang microgam trong mét lit hoaic microgam trong mét kilogam.

3 Nguyén tic

Cho phan mau thir di qua cét sic ky chon loc dé chiét tach aflatoxin M,. Cét nay c6 chlfa cac khang thé
nhat dinh dugc lién két véi chat phu tro ran. Khi méu thir di qua ct thi cac khang thé sé két hop mdt cach
chon loc vdi bat ky aflatoxin M, nao (khang nguyén) c6 mat va tao ra mét phirc khang nguyén - khang thé.
Tat ¢ cac thanh phan khac clla mau thlr dugc rifa sach khdi cdt bang nudc. Sau do ria giai aflatoxin M,
khoi cot va thu 18y dung mai rlia gii. Luong aflatoxin M, c6 mat trong dung méi ria giai dugc xac dinh bang

sac ky iong hiéu nang cao (HPLC) cé detector huynh quang.

4 Thubc thir

Chi sir dung thudc thir dat chat luong tinh khiét phan tich, trir khi c6 qui dinh khac, va chi sir dung nudc cat
ho#c nudc da khir khoang hodc nudic ¢ dd tinh khiét tuong duong.

4.1 Cotsic ky chon loc .

Cot sic ky chon loc phai chifa cac khang thé d6i véi aflatoxin M,. C8t phai c6 dung tich 16i da khong nhd
hon 100 ng aflatoxin M, (tuong (mg vdi 2 ug/ khi sir dung cho 50 mi phan mau thl) va cho hé s qui hoi
khong nhd hon 80% d6i vi aflatoxin M, khi sif dung mdt dung dich chun chita 4 ng doc 15 (tuong (mg vdi
80 ng /| khi ding thé tich mAu 4 50 ml). C6 thé sir dung bat ky cdt s&c ky chon loc ndo thoa man cac yéu
cau trén. Tinh nang clia cac cOt phai dugc kiém tra thubng xuy@n va it nhat la mot 1an d6i vai méi loat cot
(xem4.1.1va4.1.2).
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4.1.1 Kiém tra nang luc

Dung pipet (5.4) ldy 1,0 mi dung dich aflatoxin M, géc (4.5.2) cho vao éng nghiém hinh nén dung tich 20ml
(5.9). Dung dong khi nita khdng déi (4.3) cho dung dich bay hai tif tir d&n khd va hoa tan can thu dugc trong
10 ml'dung dich axetonitril 10% (4.2.2). Lic manh. | |

Cho dung dich nay vao 40 ml nudc. Trdn ky va cho toan bd thé tich nay i8n cot sac ky chon loc. Chd y st
dung cét ding theo hudng dan clia nha san xuét. Ria cdt, riia gidi déc t6 va xac dinh lugng chat fién két véi.
cdt bang séc ky 16ng hiéu nang cao sau khi da pha lodng thich hgp dung méi rifa giai cudi cing.

Tinh hé sé qui hoi ddi vdi aflatoxin. So sanh két qua nay vdi yéu cau trong 4.1.

4.1.2 Kiém tra hé sé qui hdi

Dlng mét pipet (5.4) d& pha lodng 0,8 mi dung dich lam viéc 0,005 pg/ml aflatoxin M, (4.5.3) trong 10 ml
~ nudc. Trén ky va cho toan bé thé tich nay 1&n cot sic ky chon loc. Cha ¥ stf dung cot ding theo hudng dan
cla nha san xuét. Rita cot, rifa giai ddc td va xac dinh chat lién két vdi cot bang sic ky 1dng hiéu ning cao
sau khi 33 pha lodng thich hap dung méi ria giai cudi cing. Tinh hé sé qui hdi dai vdi aflatoxin. So sanh két

qua nay vdi yéu cau trong 4.1.
4.2 Axetonitril tinh khiét, loai dung cho sac ky 1dng hiéu nang cao.

4.2.1 Axetonitril trong nuéc, dung dich 25% theo thé tich.

Cho 250 mi axetonitril (4.2) vao 750 mi nudc (dudi khi trudc khi diing).
422 Axetonitril trong nudic, dung dich 10% theo thé tich.

Cho 100 ml axetonitril (4.2) vao 900 ml nudc (dudi khi trudc khi dung).

pom—

4.3 Khi nito
4.4 Clorofoc, dugc 8n dinh bang 0,5% dén 1,0% etanol (theo khéi lugng).
45 Dung dich chuan aflatoxin M,

4.5.1 Dung dich hiéu chudn

Dung dich chudn aflatoxin M, trong clorofoc c6 néng dé 10 ug/mi.

Xac dinh néng do bang cach do dd hap thu cla né & budc séng hap thu cuc dai nhu sau.

St dung phd k& (5.11), ghi lai dd hap thu clia dung dich hiéu chudn dua trén clorofoc lam mau trdng, & budc

séng tr 340 nm dén 370 nm. Do dd hap thu, A, & budc séng cd dd hap thu cuc dai, Ay, gan 360 nm. Tinh

néng dd, c,, bédng microgam trén mililit, theo cong thice sau :
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ci= AxM x100/¢
trong do
A la gia tri 86 hdp thu 8 Apay;
M 12 phan tr luong cla aflatoxin M,, tinh béing gam trén mol (M = 328 g/mol);
e 2 hé sd hép thu clia ddc to trong clorofoc, tinh bang mét vudng trén mol (e = 1995 m%mol).
4.5.2 Dung dich goc

Sau khi kiém tra néng do cla dung dich hiéu chuan (4.5.1), pha loang dung dich “hiéu chuén trong clorofoc
dé c6 duoc dung dich goc aflatoxin My 0,1 ug/ml. Dung dich goc nay phai dugc day kin va boc trong gidy

nhém @€ tranh anh sang.

Bao quan dung dich nay trong tl lanh & nhigt d6 dudi 5°C, noi t6i. Trong cac diéu kién nay, dung dich goc
c6 thé 8n dinh khoang 2 thang. Sau 2 thang, phéi kiém tra lai d 6n dinh.

~ 4.5.3 Dung dich lam viéc aflatoxin M,

Trudc khi chudn bi cac dung dich lam viéc tir dung dich chudn aflatoxin M,, d€ dung dich géc (4.5.2) & nhiét
d6 méi trudng trudc khi I8y phan dung dich @& pha loang ti€p. Chuan bi cac dung dich lam viéc trong ngay

st dung.

Chuan bi dung dich c6 néng d6 0,005 pg/ml nhu sau : dung pipet (5.4) 1y 1,0 mi dung dich géc (4.5.2) cho
vao mdt 6ng hinh ndn dung tich 20 ml (5.9). Cho dung dich bay hoi dén khd bang ludng khi nito nhe (4.3) va
hoa tan cin thu dugc trong 20,0 ml axetonitril loang (4.2.2). Cir 30 phut, lai l&c binh.

Can chu ¥ khi cho dung dich bay hai dén khd dé 6am bao nhiét G khong ha qua thap, dé hoi nudc khong bi
ngung tu.

Diing dung dich d& pha lodng nay d& chusn bi mdt loat cac dung dich pha loéng aflatoxin M, chudn thich
hop, tuy thudc vao thé tich vong bom dé c6 dugc 0,05 ng, 0,1 ng, 0,2 ng va 0,4 ng aflatoxin M,. Pha loang

bing dung dich axetonitril lodng (4.2.2).

5 Thiét bi, dung cu
Sir dung cac thiét bi phong thi nghiém thong thudng va dac biét nhu sau:

51 Xylanh sif dung mdt I4n, dung tich 10 ml va 50 ml.
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52 He théng hat chan khéng, (thi du, binh Buchner, hé théng Vac-Elute” hosic bom nhu dong).
- 5.3 Méy ly tam, c6 thé tao gia t6c ﬁuay 4000xg.

5.4 Pipet, dung tich 1,0 ml, 2,0 mi va 50,0 ml.

5.5 Cdc thuy tinh c6 md, dung tich 250 mi.

5,6 Binh dinh mix, dung tich 100 mi.

5.7 NG&i cach thly, cé kha néng*duy tri & 30°C + 2°C, 50°C + 2°C Vé, tUr 35°C dén 37°C. .

5.8 Gidy loc (loai Whatman No.4 ", hoic tuong duong).

59 éng thuy tinh hinh nén dugc chia dd, ¢ ¢d mai va nat day, dung tich 5 ml, 10 mi va 20 mi.

5.10 fhié't bi séc ky 16dng hiéu nang cao.

5.10.1 Bom khdng ¢ xung, thich hgp ddi véi tdc dé dong 8n dinh khoang 1 mi/phat.

5.10.2 H& thng bom mau, c6 vong thé tich bom ¢d dinh hoac cé thé thay ddi, d& bom dugc tr 50 ul
dén 500 pl.

5.10.3 Cat phan tich sdc ky I6ng hiéu niing cao pha ddo, nhéi biing octadexyi silicagel cé kich thudc hat Ia
3 um hodc 5 pm cdng vdi cot bao vé duge nhéi ddy bang chat liéu pha ddo.

5.10.4 Detector huynh quang, cé budc séng kich thich 365 nm va budc song phat xa 435 nm cho phép
phat hién (5 x nhiéu) aflatoxin M, khi bom 0,02 ng trong cac diéu kién séc ky thich hap.

5.10.5" Thiét bi ghi do thi dai, kém mot may in hodc may vé dd thi, hodc thiét bi tich phan dién tir hodc hé

rth(’)'ng xUt ly sé liéu bang may tinh.

5.11 Phd ké, cb thé do & cac budc séng tir 200 nm dé&n 400 nm, c6 cac cuvet mat bang thach anh ¢

chiéu dai quang hoc 1 cm.

5.12 Can, c6 thé can chinh xac d&n 0,1 g vdi sé doc d&n 0,01 g.

6 Ldy mau
~ Viéc ldy mau khong qui dinh trong tiéu chudn nay. Nén I8y mAu theo TCVN 6400 : 1998 (ISO 707).

Biéu quan trong la phong thi nghiém nhan dugc ding mau dai dién va khdng bi hu hdng hodc khéng bi bién
d8i chat luong trong qua trinh van chuyén va bao quan.

" He th6ng Vac-Elute v Whatman 13- mot thi du vé sin phém bén s#n thich hop. Thong tin ndy dua ra tao thusn loi cho
ngudi si dung tiéu chuén va khong duge t8 chic tiéu chufn hod Quéc t€ xdc nhan.
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7 Cach tién hanh

- 7.1 Khaiquat
Thue hién qui trinh nay cang tranh xa anh sang cang tot.

Cac phuong phap hoan nguyén sita bdt, nap Ién cdt séc ky chon ioc, rifa cdt va rlrta gidi cot cé hai khac
nhau gilra cac nha san xust cot. Cac hudng dan st dung cot cu thé phai duge thuc hién mét cach chinh xac.
Nhin chung, cac qui trinh doi hdi phai hoan nguyén sitra bdt bang nudc hoac dung dich dém mudi, li tam,
nap cot dudi ap suat (cé kha nang dugc rlfa trudc), rifa cot bang nudc va rlra gidi aflatoxin bing metanol

hoac axetonitril. Nén tuan thi cac huéing dan vé toc do dong.
7.2 Chuan bi mau thir
7.2.1 Sia

Lam dm mau slra dén nhiét do tir 35°C dén 37 °C trong ndi cach thuy (5.7). Loc slia qua gidy loc (5.8) (néu
can thi sir dung vai bd loc), hoac li tam & téc do 4 000 x g trong 15 pht. Thu lay it nhat 50 ml sita da duoc
xUr ly. Tiép tuc theo qui dinh trong 7 4.

7.2.2 Sua bot

Can 10 g mau, chinh xac dén 0,1 g cho vao cdc c6 mo dung tich 250 ml (5.5). Lay 50 ml nudc da duoc lam
am dén 50 °C va thém tir tir vao sita bot. Dung que khudy dé tron hén hop cho dén ddng nhat.

Né&u chua hoa tan hoan toan sita bdt, dat coc vao ndi cach thuy (5.7) & 50 °C it nhat 30 phat. Trdn kY.

Pé dung dich ngudi dén 20 °C va chuyén hét sang mét binh dinh mitc dung tich 100 ml (5.6) dung mét it
nudc dé trang. Pha lodng bang nudc dén vach mic 100 ml. Loc sita da hoan nguyén qua gidy loc (5.8)
hoac li tam & téc G6 4 000 x g trong 15 phat. Thu ldy it nhat 50 mi sira @& duoc x{r ly. Tiép tuc theo qui dinh
trong 7.4.

7.3 Chuan bi cot sic ky chon loc

Gan 6ng xylanh 50 mi (5.1) Ién dinh cdt s&c ky chon loc (4.1). N&i dau dudi cot véi hé thong hut chan
khong (5.2).

7.4 Chiét va lam sach mau thir

Diing pipe't. ldy 50 ml mau thL’! da chuan bi (7.2.1 hodc 7.2.2) cho vao xylanh 50 ml (5.1) va cho di qua cdt
s#c ky chon loc véi tc dd cham 6n dinh tr 2 mi/phat dén 3 mi/phut, dung hé thdng hat chan khong (5.2) dé

kiérn soat toc do.
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Thao xylanh 50 mi ra va thay béng xylanh 10 ml. R{ta cdt b&ng 10 m! nudc. Cho nudc di qua cdt vai mot téc
@6 &n dinh. Sau khi lam sach, th0| cdt dén khé hoan toan.

Thao ct ra khdi hé thang hit chan khong. Rita giai aflatoxin M, tir tir khdi ct bing cach dung xylanh 10 m!
cho 4 mi axetonitril (4.2), di qua ¢t trong khoang 60 giay. Dung pitong clia xylanh @& kiém soat toc do
dong. Thu lay dich rifa giai vao mot 6ng hinh nén (5. 9). Théi nhe mét ludng khi nita (4. 3) dé giam thé tich

dung moi rifa giai dén V, tir 500 ul dén 50 ul 630 °C.
Canh bao : Néu cho bay hai d&n kho hoan toan thi cé thé lam that thoat aflatoxin M,.

Pha loang thé tich dung méi riza giai cusi cung V; bang 10 fan thé tich V. (tic 1a dung tir 500 pl dén 5000 pl
bang nudc, xem chu thich).

Cht thich - Néu ham Iugng axetonitril cdia chét chiét ducc bom chifa aflatoxin M, vuot qua 10% gidi han, thi trong s&c d6
HPLC sé& xuét hién viéc gian réng pic. Tuy nhién, ham iuong nudc trén 90% sé khéng anh hudng Ién hinh dang cia pic [8].

~
7.5 Sac ky 1dng hiéu nang cao

7.5.1 Chuén bi bom

Bom dung méi rlta giai (4.2. 1) véi toc d6 dong én dinh qua cét cla may sac ky I6ng hiéu nang cao (HPLC).
Néu can (tuy thude loai ¢t dubc slr dung), cb thé didu chinh ty 1& axetonitril - nudc cha dung méi rira giai
HPLC (4.2.1) d€ tach hét aflatoxin M, khoi cac thanh phan khac.

Téc do dong cda dung mdi rifa gidi (4.2. 1) ciing phu thudc vao cot (5.10. 3). Theo hudng dan vé cit thdng
thuong (c6 chiéu dai khoang 25 cm va duong kinh trong khoang 4,6 mm), t6c d6 dong chdy khoang
1 mi/phat s& cho két qua 16i wu: ddi véi cac cdt HPLC c6 duong kinh trong 3 mm thi t6c d6 dong chay

khoang 0,5 mlfphat cho két qua 16i uu.

LA £ dat cac diéu kién 16i uu cu thé, nén st dung mét dich chiét mau (6t nhat Ia khong chia aflatoxin M,)
bom riéng ré va bom két hop vdi chudn aflatoxin M,.

7.5.2 Chay sac ky

Kiém tra 86 tuyén tinh clia cac lan bom dung dich chuan va d6 én dinh clia hé théng sic ky Bom lap lai
mét dung dich chuén aflatoxin M, (mét lugng cb6 dinh) cho dén khi dat dugc dién tich pic hodc chiéu cao pIC
khoéng don Cac lan bom lién tiép khdng duoc sai khac qua 5% tinh theo dién tich pic hoac chiéu cao pic.

Thai gian Iuu aflatoxin M, phu thuéc vao nhiét d6. Do d6 phai hiéu chinh lai sai léch trong hé thdng detector. -
Bang cach bom mét luong c6 dinh .dung dich chuan aflatoxin M, theo timg khoang thdi gian déu dan, cac
k&t qua clia nhitng dung dich chuan nay cb thé duoc hiéu chinh cho @8 léch quan sat thay.
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7.5.3 Dung dudng chudn aflatoxin M,

Bom I&n lugt cac dung dich chudn aflatoxin M,, tuy thudc thé tich cla vong bam, &y mat thé tich thich hop,
‘ 'V, , ¢6 ch(a tuong ing 0,05 ng, 0,1 ng, 0,2 ng va 0,4 ng aflatoxin M. Dung'dc‘i thi chuan theo dién tich pic
hodc dd cao pic tuong Ung vdi khdi lugng aflatoxin M, dugc bom. ’ '

7.5.4 Phan tich cac dich chiét da lam sach va so d6 bom

Bom.mét thé tich thich hap, V;, cla duné méi ria gidi (7.4) vao thiét bi sic ky 16ng hiéu nang cao qua vong
- bom. Tach tat ca aflatoxin M, c6 mat, sif dung cac diéu kién nhu déi véi cac dung dich chudn. Tién hanh

. bom céc dung dich chuén va cac dich chiét mau theo mét so dé bam xac dinh.
* Khi can bom mot day lién tiép cac dung madi ria giai mau, thi nén cf sau nam Ian bom dung méi rita gidi

- mAu, bom xen k& mot dung dich chudn aflatoxin M, .

Xac dinh dién tich hoac dd cao pic aflatoxin M, cia dung mdi rifa gidi mau. Dua vao do thi chudn, xac dinh

khéi Iuong aflatoxin M, (ng) co trong thé& tich dich chiét mau dugc bam.

N&u dién tich pic hoc dd cao pic cda aflatoxin M, trong dung moi rifa giai mau 18n hon dién tich pic hoac dé
cao pic cda dung dich chudn cao nhét, thi pha loang dinh lugng dung moéi rba giai bang nudc va bom lai

dich chiét da pha lodng nay vao thiét bi séc ky 16ng hiéu nang cao.

8 Tinh toan va biéu thi két qua
8.1 Sua

8.1.1 Tinh toan
Tinh ham lugng aflatoxin M, cla mau th{, w,, , bang microgam trén lit, theo céng thic sau :
W = Ma X (Ve / V) X (1V)
trong dé

ma 1a khéi luong aflatoxin M, tuong (ng véi dién tich hodc d cao pic clia dung méi rifa gidi mau, tinh

bang narmogam;

V, 14 thé tich dung mai rifa giai mau dugdc bam, tinh bang microlit;

V, la thé tich cudi cling clia dung mdi rita gidi mu, tinh bang microlit;

V 13 thé tich clia mau thr da chudn bi di qua cét, tinh bang mililit.
8.1.2 Biéu thi két qua

Bidu thi két qua bing microgam trén Iit, tinh d&n ba chir s§ sau ddu phdy.

10



TCVN 6685 : 2000

8.2 Sirta bt

8.2.1 Tinh toan

Tinh ham lugng aflatoxin M, ciia m&u thir, W, , bang microgam trén‘kilogam, theo cdng thirc sau :
W, =ma X (Vi /V) x (1/m)
trong dé
m  la khéi Iugng siia bdt trong 50 ml dung dich thir da chuén bi (7.4), tinh bang gam;

ma, VyvaV; giong nhu trong 8.1.1.

Cong thic nay chi cb thé ap dung dugc khi khéng pha lodng dung dich, ngoai ra d6i v4i cac dung dich khac
thi d6 pha loang phai dugc dua vao khi tinh toan.

8.2.2 Biéu thi két qua

”~
siéu thi két qua bang microgam trén kilogam, tinh dén ba chir s6 sau dau phéy.

9 DO chinh xac

Cac chl ti€t clia mot thir nghiém lién phong thi nghiém vé d6 chinh xac dugc tém it trong phu luc A. Cac gia
tri thu duoc tir thir nghiém lién phong thi nghiém nay cé thé khong ap dung duoc cho cac khoang néng @5

va chat nén khac véi nhimg diéu da néu.

10 Bao cao két qua

Béo cao két qua phai chir :

~~— moi théng tin can thiét vé viec nhan biét ddy di mAu thir
- phuong phap ldy mau da st dung, néu biét:

phuong phap thir da s dung, theo tiéu chuin nay:

mot chi tiét thao tac khéng qui dinh trong tiéu chuin nay, cung vdi cac chi tiét bat thuong nao khac co
thé anh huding tdi két qua. : ;

~ két qua thir nghiém thu dugc, hoic

- néu kiém tra a8 lap lai, thi néu két qua cudi ciing thu dugc.

11
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Phuluc A

(tham khao)

Cac két qua thr lien phang thi nghiém

4

- Mét thor nghiém lién phong thi nghiém gém 16 phc‘:ng' thi nghiém tham gia, tién hanh trén cac mau sita bt
cé ham lugng chét béo thdp (1%) va cd ham lugng chit béo cao (28%). Cac mau siia bét cé6 ham lugng

chét béo cao dudc giir lai d& chudn bi lam méu chudn ddi chiéu [6], vi ham fugng aflatoxin M, da biét.

D4i véi sita bdt bi nhiém thi cac mc aflatoxin M, bién dong tir 0,08 pg/kg dén 0,6 pg/kg, tirc 1a tir 8 ng/l dén

60 ng/l déi vdi stta hoan nguyén.

Cac két qua thu dugc da dugc phan tich thdng ké theo ISO 5725-1 va 5725-2 [2; 3] cho cac sd liéu vé do -

chinh xac nhu trong bang A.1.

Chu thich — Cac s6 liéu cla thi nghiém nay da dugc cong bd trong tai liéu tham khao [7] va [8].

Bang A.1 - Cac s4 liéu vé dd chinh xac

Mau 1 2 3 4 5
Sé phong thi nghiém? 12 4 13 11 14
Gia tri trung binh (ng/kg) 31 150 80 202 580
Gidi han dd lap lai, r, (ng/kg) 23 60,1 15 27 203
Gidi'han d4 tai lap, R, (ng/kg) 52 98 41 61 310
Hé sé bién thién cda do 1ap lai (%) 9,9 14,0 6.8 47 12,5
Hé sé bién thién cla d6 tai lap (%) 23 27 18,3 10,8 19,1

a) Khong théng bao sé phong thi nghiém khdng dat.
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