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TIEU CHUAN QUOC GIA TCVN 6121 : 2010

Dau m& dong vat va thue vat — Xac dinh tri sé peroxit -
Phwong phap xac dinh diém két thac chuan dé it
(quan sat bidng mét thwong)

Animal and vegetable fats and oils — Determination of peroxide value —

lodometric (visual) endpoint determination

1 Pham vi &p dung

Tiéu chudn nay quy dinh phuong phap chudn a8 i6t dé xac dinh tri sb peroxit clia ddu m& d6ng vat va
thuc vat bang cach quan sat aé phat hién diém két thic. Tri sé peroxit 1a thuéc do Iwgng oxi lién két
héa hoc véi du hodc m& dwéi dang cac peroxit, dac biét la cac hydroperoxit.

Phurong phap nay co thé ap dung cho céc loai ddu va m& ddng thirc vat, cac axit béo va cac hédn hep
clia ching c6 tri sé peroxit tir 0 meq dén 30 meq (mili dwong lwgng) oxi hoat ddng trén kilogam. Phuong
phap nay ciing c6 thé ap dung cho margarin va cac loai chat béo dang phét c6 ham lwgng nwde khac
nhau. Phuong phap nay khdng thich hop dbi vai chat béo sira va khong dp dung cho lecithin.

CAn Iwu y réng tri s& peroxit |a mét thong s dng, tri s6 nay phu thudc vao ngudn géc clia mau. Ngoai
ra, viéc xac dinh tri s& peroxit 1a mdt quy trinh thire nghiém yéu cAu nghiém ngat va tri s6 thu dwoc nay
phu thudc vao khédi lwong maAu. Can chi y, vi khéi lwong mau a3 dugc quy dinh nén véi leong mau thir
it hon ¢6 thé thu dwoc cac tri sb peroxit hoi thap hon.

CHU THICH 1 Phwong phap wu tién dé xac dinh trj sé peroxit bang chuln db iot déi vei chat béo sira dwoc quy dinh trong
ISO 3976.

CHU THICH 2 Phuong phap xac dinh céc tri 6 peroxit bang chuén dé dién thé dwgc néu trong ISO 27107,
2 Tailiéu vién dan

Cac tai liéu vién din sau rat cin thiét cho viéc ap dung tiéu chuén nay. Dbi vai cac tai liéu vién dan ghi
n&m céng bb thi 4p dung phién ban dugc néu. Déi voi cac tai liéu vién dan khéng ghi ndm cong bé thi
ap dung phién ban méi nhat, bao gém ca cac stra di, bd sung (néu co).

TCVN 6128 (ISO 661), Dau mé dbng vét va thuc vat - Chuén bj miu ther.
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3 Thuat ngi¥ va dinh nghia
Trong tiéu chuan nay &p dung cac thuat ngir va dinh nghia sau day:

Trj sé peroxit (PV) (peroxide value)

Lwong chét c6 trong mau thir, tinh bang don vi oxi hoat héa, 1am oxi ho4 kali iodua, & diéu kién quy
dinh theo tiéu chuén nay.

CHU THICH Tri sé peroxit thuwéng duwgc bidu thj bAng mili dwong lugng (meq) oxi hoat ddng trén kilogam diu nhwng ciing
o thé bidu thi (theo don vj SI) bing milimol (mmol) oxi hoat déng irén kilogam dau. Tri sé biéu thj milimol oxi hoat déng irén

kilogam bdng mét nira irj sé duwgc biéu thi bang mili dvong lugng oxi hoat dng trén kilogam. Nhan trj sé peroxit (meq oxi hoat
ddng trén kg) voi khdi lwgng dwong lrgng cia oxi (bing 8) cho sé miligam oxi hoat dong trén kilogam dau.

4 Nguyén tic

Phan miu thir dwoc hoa tan trong isooctan va axit axetic bang rdi bd sung kali iodua. 16t dugc giai
phéng bdi cac peroxit dwoc xac dinh bing chudn dé i6t (quan sat bang mét thuong) véi chét chi thi
la hd tinh bét va dung dich chun natri thiosulfat. Diém két thic chuin d6 duogc xac dinh bing
phuwong phap chudn dé iét (quan sat bang mét thudng).

5 Thuéc thir

CANH BAO - Chu y vé cac quy dinh quédc gia vé xt Iy cac chit ddc hai va trach nhiém cua
ngwéi thao tac dwdi day. Cdn tuan thi cac bién phap an toan ky thuat, an toan déi véi td chirc

va ca nhén.

Chi str dung cac thudc thir loai tinh khiét phan tich, trlr khi cé cac quy dinh khac. Tat ca cac thubc thi
khéng dwoc chira oxy hoa tan.

5.1 Nwée, da loai khoang, dun sdi va lam ngubi dén 20 °C.

5.2 Axit axetic bang, 100 % phan khéi lwgng; da khir khi trong bé siéu am trong diéu kién chan
khéng hodc béng khi tro khd, tinh khiét (cacbon dioxit hoac nito).

5.3 Isooctan, da khix khi trong bé siéu am trong didu kién chan khéng hodc lam sach béng khi tro
khd, tinh khiét (cacbon dioxit hodc nito).

5.4 Dung djch axit axetic bingl/isooctan, dugc chuln bj bing cach tron 60 ml axit axetic bang voi

40 ml isooctan (axit axetic béng: ¢ = 60 mi/100 ml va isaoctan: ¢ = 40 ml/100 ml).

H8n hep duoc khir khi trong bé siéu 4m trong didu kién chan khéng hodc bang cach xt ly véi khi tro
khé, tinh khiét (cacbon dioxit ho#c nito).
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5.5 Kali iodua, khdng chira idt va cac iodat.

5.6 Dung djch kali iodua bdo hoa, ndng d6 theo khéi lwgng p = 175 g/100 ml. Héa tan khoang 14 g
kali iodua trong khodng 8 g nwéc vira moi dun sbi va dugc lam ngudi & nhiét dé phong.

Pam bao dung dich d4 bao hoa (tinh thé khéng can hoa tan). Bio quan ché téi va chudn bj hang ngay
khi st dung. Kiém tra dung dich nhw sau: thém hai giot dung dich tinh bgt vao 0,5 ml kali iodua trong
30 ml dung dich axit axetic bang/isooctan. Néu cAn nhidu hon mét giot dung dich chuan natri thiosulfat
0,1 mol/l @& taoc mau xanh, thi loai bd dung dich kali iodua, néu can.

5.7 Dung dich chun natri thiosulfat 0,1 N, ¢(Na,S,0;) = 0,1 mol/l

Chi sir dung nwrac moi sbi @& pha ché dung dich ndy, c6 thé loai oxi bing nito. Dung dich nay c6 thé
dwoce st dung trong 1 thang va dugc bao quan trong chai mau hd phach.

5.8 Dung djch chudn natri thiosulfat 0,01 N, c{Na,5,0,) = 0,01 mol/l (xem 9.2)

CAn chuén bi dung dich méi nay tir dung dich chudn natri thiosulfat 0,1 mol/l ngay trrdc khi stz dung
hodc d& xac dinh d6 chudn d6 mai ngay 1am viéc. Kinh nghiém cho théy, tinh 8n dinh ca dung dich
nay bj han ché va phy thudc vao gia trj pH va lwgng cacbon dioxit tw do. Chi sti¥ dung nwéc mai dun soi
dé pha loang va cé thé loai oxi béng khi nitor.

5.9 Dung dich tinh bét, ndng dd theo khéi lwgng o = 1 g/100 ml. Trén 0,5 g tinh bdt va mét lwong
nhé nuwéc lanh. Cho hén hep nay vao 50 mi nuéc séi, vira thém vira khudy, dun séi dung dich trong vai
giay va lam ngudi nhanh.

Dung dich c&n duoc chuin bi méi trong ngay lam viéc.

Khuyén cao si¥ dung tinh bdt khoai tay @& chun @6 i6t vi tinh bdt nay cho mau xanh dam. C6 thé sir
dung cac thubc thir terong tu.

5.10 Dung dich kali iodat chudn (KIO;), chét chudn thir cdp duwgc ndi chudn véi Vién Cong nghé va
Tiéu chudn quéc gia (NIST), Gaithersburg, MD, USA.

5.11 Axit clohydric, ¢(HCI) = 4 molf.

6 Thiét bj, dung cu
St dung céc thiét bi, dung cu clia phong thir nghiém théng thirdng va cy thé nhu sau:

6.1 Binh nén, ¢6 cd mai va nat thuy tinh mai dung tich 250 ml.
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6.2 Buret, dung tich 10 ml ho#ic 25 ml, dugc chia vach it nhat 0,05 ml, tét nhat 1a c6 diéu chinh zero
t ddng (b6 chudn d6 nhé giot).

6.3 Bo6 phan phan lidu bing tay hoac ty ddng, dung tich 20 mi, cé 48 phan gidi it nhat 10 i va c6
d6 chinh xac + 0,15 % (vi dy: buret dang pittong).

6.4 Pipet, dung tich 0,5 ml, 1 ml, 10 ml va 100 mi (hod&c pipet t ddng).
6.5 Ong dong, dung tich 50 mi va 100 ml.

6.6 Can phan tich, co thé doc dwoc dén 0,001 g.

6.7 May khudy tir, co que khudy tir (2,5 cm) va bép gia nhiét.

6.8 Binh djnh mdrc, dung tich 1 000 ml.

6.9 Binh djnh mirc, dung tich 250 ml.

6.10 Binh djnh mtrc, dung tich 500 ml.

6.11 Loévisdng

Cé thé ding 16 vi séng @& lam tan chdy nhanh mAu dang rén. St dung 16 vi séng ding céach va can
than a& khéng lam tang tri sb peroxit. Cé thé kiém tra trwéc cac didu kién thich hop.

7 Lay miu

Didu quan trong 12 mAu gtri d&n phong thir nghiém phai la mAu dai dién, khang bi hue hdng va thay dbi
trong qua trinh bao quan va van chuyén,

Viéc l4y mau khéng quy dinh trong tiéu chuln nay, nén &y miu theo TCVN 2625 (ISO 5555) Dau m& déng
vét va thuc véat — Lay méu.

8 Chuan bj miu th»
Chuén bj mAu thtr theo TCVN 6128 (ISO 661).
MAu th(r diing aé xac dinh tri sb peroxit phai dugc lay trwréc tién va tri sé ndy phai dwec xac dinh ngay.

Dbng héa mau, tét nhat la khéng l1am ndng va ciling khéng suc khi. Tranh blrc xa mét tréi. Gia nhiét cac
méu dang rén cin than dén nhiét 40 cao hon nhiét 44 tan chay 10 °C. Cac mau c6 tap chét nhin thay
duoc phai dwec loc, qua trinh loc phai duoc ghi trong béo céo thdr nghiém.
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Péi voi mot sé san pham, lwong dau/mé chiét duoc co thé thip hon 5 g, hodc tri sb peroxit cla
dau/m& co thé trén 30 meq oxi hoat ddng trén kilogam. Trong cac trudong hep ndy, ngudi st dung cn
chon khéi lvgng mau nhd hon [xem Diéu 12 f)].

9 Cach tién hanh
9.1 Yéu cdu chung

Thyc hién tat ca cac budc dwédi anh sang nhan tao hodc anh sang khuéch tan ban ngay. Tranh tiép
xtc trirc tiép v&i anh ndng mat trdi. Quan sat d& chic chén ring tat ca cac binh khdng cé cac hop chét
khir hodc hgp chét oxi hoa.

Béo quén cac dung dich chudn natri thiosulfat trong cac chai mau hd phach.
9.2 Chuén bj va xac dinh d5 chudn a9 cta dung dich chudn natri thiosulfat 0,01 N
9.21 Chudn bj dung djch chudn natri thiosulfat 0,01 N

Dung pipet (6.4) chuyén 100 ml dung dich chuén natri thiosulfat 0,1 N (5.7) sang binh dinh mtc 1000 mi
(6.8). Thém nwéc vira méi dun séi (5.1) dén vach. Sau khi ddng héa, chuyén dung dich chun natri
thiosulfat 0,01 N nay sang chai mau hé phach,

Chuén bi dung dich chuén natri thiosulfat 0,01 N m&i tir dung dich chuAn natri thiosuifat 0,1 mol/l ngay
trieére khi st dung hodc xac dinh @6 chuén d6. Kinh nghiém cho thay, tinh én dinh cla dung dich nay bj
han ché va phy thudc vao gia trj pH va lwgng cacbon dioxit ty do. Chi sir dyng nwéc maoi dun séi ad
pha loang va co thé 1am sach béng khi nito.

9.2.2 Xac dinh 46 chuin d9 cua dung dich chuin natri thiosuifat 0,01 N (xac dinh hé sé)

Can tir 0,27 g dén 0,33 g kali iodat (KIO;), chinh xac dén 0,001 g cho vao binh dinh mtrc (250 ml hodc
500 ml) (6.9 hoac 6.10) va thém nwérc méi dun soi (5.1) dén vach, 1am ngudi dén nhiét 36 phong.

Dung pipet (6.4) chuyén 5 ml hodc 10 m! dung dich kali iodat vao binh nén 250 mi (6.1). Thém 60 ml
nwéc vira méi dun so6i, 5 m! axit clohydric 4 mol/l va khodng tir 25 mg dén 50 mg kali iodua (5.5) hodc
0,5 ml dung dich kali iodua bao hoa (5.6).

Chuln d6 dung dich nay biing phwong phap chuln @6 iot (quan sat bing mét thuéng) dé xac dinh hé
s6 clia dung dich chuan natri thiosulfat 0,01 N (xem 9.2.1).

Tinh ndng dd chinh XA&c, Conuan, clia dung dich chuin natri thiosulfat 0,01 N bang cang thirc sau Gay:

Myos x V4 x 6x 1000 x py05
Moz xV, xV; x o, x 100

Cenudn=




TCVN 6121 : 2010
Trong do:
Mxios 14 khdi lwgng kali iodat, tinh bang gam (g);
6 la khéi lwgng dwong Ivgng dé chuén d (1 mol KIO; = 3 mol I2);
V, ia thé tich dung dich kali iodat ding @& xac dinh d% chun & (5 ml hoc 10 ml);
V. latdng thé tich dung dich kali iodat, tinh bang mililit (250 m! ho&c 500 mi);
Vs la thé tich dung dich chun natri thiosulfat 0,01 N dung @& xac dinh, tinh bang mililit (ml);
cos |a ndng d6 theo khdi Iong ciia kali iodat, tinh béng gam trén 100 g (g/100 g);
Maos 1& khéi long mol phan tir cha kali iodat (214 g/mol);

Crio 14 NdNg 86 x&p xi clia dung dich chudn natri thiosulfat 0,01 N, tinh bang mol trén It (= 0,01).

9.3 Xac djnh trj s peroxit

9.3.1 Trang rira can than binh nén (6.1) béing nite hodic cacbon dioxit. Can chinh xac cac lvgng sau
day aén 0,1 mg va cho vao binh cau:

a) 5,09 +0,1gmau thlr co cac tri sb peroxit dy kién tir 1 dén 30; hodc
b) 10,0 g+ 0,1 g m3u thir cé cac tri sb peroxit dy kién tir 0 dén 1.

Trang rira binh nén béng dung dich axit axetic bang/isooctan (5.4) trdc khi st dung, d& dam bao ring
binh khéng cén chira hgp chét khir hodc hop chét oxi hoa.

9.3.2 Hoéa tan phan mau thir trong 50 ml dung dich axit axetic bang/isooctan béng cach xoay nhe binh.

Déi véi cac chit béo cé diém tan chay cao (chit béo dang rin va m& ddng vat), can than cho thém 20 ml
isooctan (5.3) vao chét béo tan chdy, xoay nhe binh, sau d6 thém ngay 30 ml dung dich axit axetic
bang (5.2). Lam 4m nhe mau thir, néu cin.

9.3.3 Thém 0,5 ml dung djch kali iodua bao hoa (5.6). B4y binh nén va ding may khuay t (6.7) aé
trén ma khéng tao dong xody, hoic lc tron bing tay ma khéng dé 1An bot khi trong chinh xac 60 s (st
dung ddng hd bam gi& chinh xac dén + 1s).

8.3.4 M& binh non, thém ngay 100 ml nwéc d3 loai khodng, trang rira nut thay tinh mai va l&c binh.

10
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9.3.5 Chuln d6 ngay lwong idt gidi phong bing dung dich chuan natri thiosulfat 0,01 N (5.8) dén mau
vang cam rdi vang nhat va sau khi thém 0,5 ml dung dich tinh bét (5.9) thi chuyén tir mau tim dén
khéng mau. Ngirng chuan @6 cang s&m cang tét khi dung dich tré nén khéng mau trong vong 30 s.

CHU THICH 1 Pha dwgc chudn d6 14 pha phia dwdi. C6 sip cham ddi mau véi dung dich chudn natri thiosulfat 0,01 N (5.8)
khodng tir 15 s dén 30 s,

CHU THICH 2 Trong trwémg hop cac trj sé peroxit thap hon 1, thi co tha bd sung dung dich tinh bét ngay khi bat diu chuln d6.

9.3.6 Trong phép thr mau trang, dugc thirc hién ddng théi véi phép xac dinh, khdng st dung qua
0,1 ml dung dich natri thiosulfat 0,01 N. Néu trong phép thtr trang thu dugc gia tri cao hon, thi cin thay
dung dich kali iodua b&o hda vi dung dich nay cé thé khéng phu hep.

10 Tinh va biéu thj két qua

Tri s6 peroxit (PV) biéu thj bdng mili dwong lwong oxy hoat héa trén kilogam, tinh dwgc bing céng
thirc sau:

(V =V, )X Cpuip X Copugn X 1000
m

PV =

Trong dé:
V  lathé tich dung dich chudn natri thiosulfat 0,01 N diing dé xac dinh, tinh bing mililit (ml);
Vo 1a thé tich dung dich chudn natri thiosulfat 0,01 N dung trong phép thir trang, tinh bang mililit (mi);

Convdn 1@ NONG 40 chinh xac cGa dung dich chuén natri thiosulfat 0,01 N, xac dinh dwec theo 9.2 tinh
bang mol trén lit (mol/);

Cmio 1@ NONG A0 xAp xi clia dung dich chuén natri thiosulfat 0,01 N, tinh bang mol trén lit {(molf) (= 0,01);
m 14 khéi lwgng mau thi, tinh bdng gam (g).

Bao c4o két qua chinh xac dén mét chir sé thap phan.

11 D6 chum cua phwong phap
11.1 Thi¥ lién phong thir nghiém

Chi tiét th¥ lién phéng thir nghiém vé& dd chum clia phwong phap dugc néu trong Phuy luc A. Gia trj
nhan dugc tir phép thiy lién phong thir nghiém cé thé khéng ap dung cho cac dai ndng dd va chét ndn
khac voi cac dai ndng do va chat nén d3 néu.

1
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11.2 D6 lap lai

Chénh l&ch tuyét dbi gitra hai két qua thi riéng ré thu duwgc khi sir dung cling mét phwong phap, trén
cung mét loai vat liéu thir, trong clng phong thir nghiém, véi cung mét nguwdi thao tac trong cung mét
khoang th&i gian ngén, khdng qué 5 % trirdng hop Vet qua cac gia tri 7 néu trong Bang A1 dén A2

11.3 D6 tai lap

Chénh léch tuyét ddi gitra hai két qua thir riéng ré thu dwge khi ste dung cung mét phrong phap, trén
cling mét loai vat liéu thir, & cac phong thtr nghiém khac nhau, do nhitng ngudi thao tac khac nhau va
trén cac thiét bi khac nhau, khéng qua 5 % trudmg hop vuret qua cac gid tri R néu trong Bang A. 1 dénA2.

12 Bao cao thw nghiém

Bao cao thdr nghiém phai ghi ro:

a) moi thong tin cin thiét cho viéc nhan biét ddy 44 vé& mau tha;
b) phwong phap ldy mau, néu bidt;

¢) phwong phap thtr da str dung va vién dan tiéu chuan nay;,

d) moi chi tiét thao tac khdng duwgc quy dinh trong tiéu chudn nay hodc nhitng didu dwoc coi 1a tly y
cling nhw cac sy c¢b bét ky ma cé anh hwdng dén két qua thr,

e) két qua thir nhan dwoc va cac don vi do bidu thi két qua hoac néu dap (ring yéu cau vé dd lap lai,
thi ghi két qua cudi cung thu duworc.

f) ngudi phan tich cé chon mau thir nghiém nhd hon hay khéng;

Vi khéi lgng cha phan miu thir anh hudng dén két qua nén khéi lvgng miu thar can duoc ghi lai
cung voi két qua.

12




Phy lyc A

{Tham khao)

Két qua thir lién phong thir nghiém
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Mét phép thir cdng tac qudc té gdm 23 phang thlr nghiém clia 9 nwéc tham gia thir nghiém trén cac

mau sau day:

A:  DAu hat cdi/hat hudng dwong tinh luyén (1: 1)

B:  DAuoliu (hdn hgp clia dau oliu nguyén chét va tinh luyén)

C: DAu oliu nguyén chét ngoai hang
D: DAu oliu nguyén chét ngoai hang
E: DAu hat cai ddu @é lau

F:  DAu oliu lampante

Mo ddng vat

Mé& lon

DAu co

Stearin cop

DAu dira

Phép thir nay do Vién Tiéu chudn Bic (DIN) td chirc thirc hién ndm 2004-2005. Cac két qua thu dugc
da duoc phan tich théng ké theo TCVN 6910-1 (ISO 5725-1) va TCVN 6910-2 (ISO 5725-2) dé cho di¥

liéu v& d6 chum nhu trong Bang A 1.

Bang A.1 — Phép thir trén cac loai ddu & dang Idng & nhiét d$ phong

Miu

A B c D E F
Sé phong thir nghiém a4 tham gia 23 23 21 23 23 23
54 phong thir nghiém con lai sau khi tnr ngoai 1@ 21 21 18 22 23 22
S6 Irong két qua thir nghiém clia cac phdng thtr nghiém con lai 42 42 36 44 46 44
]Gia tri trung binh, meq/kg 1,63 3,21 8,34 12,04 | 19,02 | 26,92
D& éch chudn 13p lai, s, mea/kg 0,10 | 0,08 | 025 | 026 { 0,36 | 0,33
D6 léch chudn twong dbi l3p lai, % 6,0 26 3.0 22 1,9 1,2
Gidi han&p lai, r (= 2,8 s, meg/kg 027 0,23 0,69 0,73 1,01 0,92
D& lech chuan tai lap, se meq/kg 0,22 0,46 0,80 1,07 1,71 | 3,06
Do lech chudn twong ddi tai [ap, % 133 | 142 9.6 8,9 9.0 1.4
Gidi han tai 1ap, R (= 2,8 sg), meg/kg 0,61 128 | 225 | 300 | 478 | 857

13
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Bang A.2 - Phép thir trén cac loai chét béo & dang ran & nhiét d$ phong

Mau
G H I F J K K
(5g) | (109)

Sé phong thir nghigm @4 tham gia 16 16 16 16 |16 16
56 phong thir nghiém con lai sau khi trlr ngoai i 15 15 14 12 |13 11
1S4 Iromg két qua thir nghiém clia cée phong thir nghiém cdn [ai 30 30 28 24 |26 22
Gi4 tri trung binh, meq/kg 160 | 367 | 299 | 477 | 055 | 071
D6 lach chudn l3p lai, S, meg/kg 007 | 008 | 0,08 | 017 | 006 | 004
P9 lach chuln tuong abi 1ap lai, % 46 2,3 2,7 366 | 114 6,0
Gi¢ihan 13p lai, r (= 2,8 5,), meq/kg 0,20 0,24 0,22 0,49 0,17 0,12
Do lach chudn tai 1ap, Sz meqrkg 0.45 0,48 0,44 0,27 0,19 0,25
D0 lech chudn tuong ddi tai lap, % 28,0 | 13,0 14,7 5.6 347 | 348
Giéi han tai lap, R (= 2,8 sg), meg/kg 125 | 1,33 123 | 0,75 J 0,53 | 0,69
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(2]

[3]

[4

[5]

TCVN 6121 : 2010

Thw muc tai lieu tham khao

ISO 3976 : 2006, Milk fat - Determination of peroxide value.
TCVN 2625 (ISO 5555), Dau m& dong vét va thuc vat - Lay mau.

TCVN 6910-1 : 2001 (ISO 5725-1 : 1994), D¢ chinh xéc (36 ding va dd chum) ctua phuong phép
do va két qua do. Phan 1: Nguyén téc va dinh nghfa chung.

TCVN 6910-2 : 2001 (ISO 5725-2 : 1994), £§ chinh xac (d§ dting va dd chym) cia phuong phép do
va két qua do. Phan 2: Phurong phép co bén xéc dinh d6 18p lai va dé tai Igp cda phuong phép do tiéu
chuén.

ISO 27107, Animal and vegetable fats and oils - Determination of peroxide value - Potentiometric
endpoint determination.
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