TCVN TIEU CHUAN QUOC GIA

TCVN 8471:2010
EN 12856:1999

Xudt ban 1an 1

THWC PHAM — XAC DINH ACESULFAME-K.
ASPARTAME VA SACARIN -
PHU'ONG PHAP SAC Ki LONG HIEU NANG CAO

Foodstuffs - Determination of acesulfame-K, aspartame and saccharin -

High performance liquid chromatographic mathod

HA NOI - 2010



TCVN 8471:2010

L&i néi ddu
TCVN 8471:2010 hoan toan teong duong véi EN 12856:1999;

TCVN 8471:2010 do Cyc An toan vé sinh thyc phdm té chirc bién soan,
BO Y té 8& nghi, Tdng cuc Tiéu chuln Po lvéng Chét Ivgng thdm dinh,
B Khoa hoc va Céng nghé cong bd.



TIEU CHUAN QudcC GIA TCVN 8471:2010

Thwe phdm — Xac dinh acesulfame-K, aspartame va sacarin —
Phuwong phap sac ki ldng hiéu ning cao

Foodstuffs — Determination of acesulfame-K, aspartame and saccharin —

High performance liquid chromatographic method

1 Pham vi ap dung

Tiéu chudn nay quy dinh phuong phap sic ki I6ng hiéu nang cao (HPLC) ¢é xac dinh acesulfame-K,
aspartame va sacarin, xem [1], [2] va [3]. Phuong phdp ndy cing cho phép xac dinh ham lugng caffein,
axit sorbic va axit benzoic trong thirc phdm. Cac phép thir nghiém lién phong da duoc tién hanh xac dinh
acesulfame-K trong banh hanh nhan, sira chua, sira chua trai cay, db ubng co chira nwéc cam, nudc
cola, cream va m(rt; aspartame trong banh hanh nhan, stra chua trai cay, db uéng co chira nwéc cam, b
ubng c6 bd sung hwong cam, nuéc cola, mirt va cac ché phdm banh flan, natri sacarin trong banh hanh

nhan, sira chua, sra chua trai cay, nwédc cam, b udng cé chira nwéc cam, nudc cola, cream va munt,
2 Tai liéu vién dan

Céc tai liéu vién dan sau rat cAn thiét cho viéc ap dung tiéu chudn nay. Béi voi cac tai liéu vién dan ghi
nam cdng b thi ap dung phién ban dwoc néu. i véi cac tai liéu vién din khong ghi nam cdng bb thi ap
dung phién ban mé&i nhét, bao gém ca cac stra ddi, bd sung (néu co).

TCVN 4851 (ISO 3696), Nude dung dé phén tich trong phong thi nghiém — Yéu cdu ky thudt va
phuong phap ther.

3 Nguyén tic

Mau duoc chiét hodc duoc pha loang véi nudc. Dung dich mau cé ndng dé chét tao ngot cao duoc
tinh sach trén cét chiét pha rdn hodc bang thubc thir Carrez, néu cn. Cac chét tao ngot véi ndng @6
cao ¢d trong dung dich mau thir duroc tach trén cdt sic ki pha ddo ciia HPLC va dugc xac dinh bing
phép do phé tai bude séng 220 nm.
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4 Thuéc thir

Céc thubc thir duge sr dung phai la loai tinh khiét phan tich diung cho phan tich HPLC va nuéc duoc
st dung phai 1a loai 1 clia TCVN 4851 (ISO 3696), trir khi c6 quy dinh khac. Khi chudn bj cic dung
dich, phai tinh dén @b tinh khiét cia cac thubc thir.

4.1 Axetonitril.

4.2 Metanol.

4.3 Kali dihydro orthophosphat (KH,PO,).

4.4 Dikali hydro orthophosphat (K;HPO,).

4.5 Axit phosphoric, p(HsPO.) = 1,71 g/ml, w(H,PO,) = 85 %".
4.6 Axit phosphoric, w(H,PO,) =5 %.

Dung pipet Iy c&n than 6 ml axit phosphoric (4.5) cho vao binh dinh mirc 100 ml, ¢ chira 80 ml nuérc.
Pha loang bing nuéc dén vach.

4.7 Dung djch Carrez |

Hoa tan 15 g kali hexaxyanoferrat (1) (K.[Fe(CN)e).3H,0) trong nuéc va thém nuéc dén 100 mi
4.8 Dung djch Carrez Il

Hoa tan 30 g kém sulfat (ZnSO,.7H,0) trong nuéc va thém nuwéc dén 100 ml.

4.9 Dung djch dém phosphat |, ¢(KH,PO,) = 0,02 mol/l, pH = 4,37

Hoa tan 2,72 g kali dihydro orthophosphat (4.3) vao 800 ml nwéc trong cdc cé mé dung tich 1 000 ml.
Chinh pH dén 4,3 bang axit phosphoric (4.6). Chuyén dung dich ndy sang binh dinh mdc 1 000 ml va
thém nuéc dén vach.

4.10 Dung dich dém phosphat Il, c(KH,PO,) = 0,0125 mol/l, pH = 3,5

Héa tan 1,70 g kali dihydro orthophosphat (4.3) vao 800 ml nwéec trong céc cé mé dung tich 1 000 ml.
Chinh pH dén 3,5 béng axit phosphoric (4.6). Chuyén dung dich ndy sang binh dinh mirc 1 000 ml va
thém nuwdc dén vach.
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4.11 Pha d@ng: dung dich dém phosphat va axetonitril

Bong cAn than lrgng dung dich dém phosphat da chon cho vao axetonitril nhu trong A.5 va trén. Loc
qua bd loc mang thich hep, vi du: c& 18 0,45 um va khir khi, vi dy: d& 5 min trong thiét bj siéu am.
Chuén bj pha ddng trong ngay sir dung.

4.12 Dung djch kiém soat (tuy chon)

Dung dich kiém soat cé chira acesulfame-K, natri sacarin, aspartame, axit axetic 5-benzyl-3,6-dioxo-2-
piperazine (diketopiperazine), aspartylphenylalanine, phenylalanine, caffein, axit sorbic, axit benzoic,
theobromine, hydroxymethyifurfural va vanillin.

Can 30 mg acesulfame-K, 20 mg natri sacarin, 220 mg aspartame, 60 mg caffeine, 100 mg axit sorbic,
100 mg axit benzoic, 100 mg vanillin, 10 mg diketopiperazine, 10 mg phenylalanine, 10 mg
aspartylphenylalanine, 20 mg hydroxymethylfurfural va 70 mg theobromine, cén chinh xac dén 0,1 mg,
cho vao binh dinh mirc 100 ml. Haa tan va pha lodng bing nuwéc dén vach.

Dung pipet I&y 20 ml dung dich nay cho vao binh dinh mirc 100 mi va pha loang bing nwérc dén vach,
4.13 Dung djch géc

Can 100 mg acesulfame-K, 100 mg natri sacarin va 100 mg aspartame, chinh xac dén 0.1 mg, cho vao
binh dinh m(rc 100 ml. Héa tan va pha loang bang nwdc dén vach. Dung dich nay cé chia 1 g/l cua
tirng chét tao ngot.

4.14 Dung dich chudn (tuy chon)

4.14.1 Dung djch chuin |

Dung pipet ldy 10 ml dung dich géc (4.13) cho vao binh dinh mirc 100 ml va pha lodng béng nuéc dén
vach. Dung dich nay cé chira 100 ma/l cia tirng chét tao ngot.

4.14.2 Dung djch chuén II

Dung pipet 4y 5 ml dung dich géc (4.13) cho vao binh dinh mic 100 ml va pha loang béng nudrc dén
vach. Dung dich nay cé chira 50 mg/l cta tirng chét tao ngot.

4.14.3 Dung dich chudn Il

Dung pipet Iy 1 mi dung dich géc (4.13) cho vao binh dinh mirc 100 mi va pha lodng bdng nuéc dén
vach. Dung dich nay cé chitra 10 mg/l cia tirng chét tao ngot.

5 Thiét bi, dung cu

Str dung cac thiét bj, dung cu cda phong thir nghiém théng thwéng va cac thiét bj, dung cu cy thé sau:
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5.1 May trdn téc 4§ cao hodc bd déng héa.

5.2 Binh djnh mdrc, c6 dung tich thich herp, vi dy: 1 000 mi, 500 ml va 100 ml.
5.3 Céc cé mo, dung tich 1 000 ml.

5.4 Pipet, co dung tich thich hgp, vidy: 100 ml, 25ml, 20 mi, 10 ml, S ml va 1 ml.
5.5 Micropipet, dung tich 1 000 pl.

5.6 Ong dong chia d9, dung tich 1 000 ml.

5.7 Gidy lpc gép nép, loai nhanh trung binh.

5.8 Thiét bj siéu am.

5.9 May li tdm, c6 cac éng li tam véi dung tich thich hop, cd kha ning tao gia téc fi tm nhé nhat tai
day 6ng la 1400 g.

5.10 Hé théng khir khi, cho cac dung mbi (tay chon, thay vi khir khi béng siéu am).
5.11 B® loc mang, kich thwéc 16 0,45 um hodc nhé hon.

§.12 Gia do cac bd lgc mang, coé cac xyranh thich hop.

5.13 Cgt chiét pha rdn, voi cot C18 pha ddo (tuy chon), vi du: dwgc nhdi 500 mg.

514 May sic ki long hiéu nang cao, dugc trang bj mdt detector cyre tim (UV) (kha nang hoat déng
& budrc sdng 220 nm, tét nhat 1a detector mang diot) va dugc gan mét may ghi va/hodc may tich phan
cho phép do chiéu cao pic va dién tich pic.

5.15 Cot sac ki dung cho HPLC, kiéu pha dao, vi dy: co

- pha tinh cta cdt C18 pha dao tir 3 um dén 10 um;

- chiéu dai tor 100 mm dén 300 mm;

- duaéng kinh trong tir 3 mm dén 4 mm;

- cot bdo vé, C18 pha ddo (tuy chon, nhung thuéng duoc khuyén cdo dung cho cac miu dang ran).
Cac tiéu chi tinh nang ddi voi cac cot tach thich hop 1a d6 phan dai nén cla chét phan tich twong (rng

Cac vi du vé cac cét thich hop hoac cac digu kién sic ki thich hop duoc dua ra trong Phu luc A
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BAt cir khi ndo nhan thay c6 nhidu bing detector mang diot hodc bing cach do tai budc séng thir hai,
thi cAn phai chon didu kién sic ki khac.

6 Cach tién hanh
6.1 Chuin bj dung djch miu thr
6.1.1 Cac san phdm chét Idng trong (vi dy: nwéc chanh, nwéc cola, cac loai dd ubng)

Pha loang 20 ml mau véi nwéc dyng trong binh dinh muirc 100 ml. Loc dung dich qua bd loc mang c&
18 0,45 um trudc khi bom.

6.1.2 Cac san phdm dang dyc (vi dy nhw nwéc qua, a4 udng tir sira c6 hurong vj)

Pha loang 20 ml m3u d3 ddng hoéa véi 50 ml nwdc dyng trong binh dinh mirc 100 ml, thém 2 ml dung
dich Carrez | (4.7), trén va thém 2 ml dung dich Carrez Il (4.8). L&c manh rdi dé yén dung dich 10 min
& nhiét 36 phong. Pha loang bang nwéc dén vach. Loc qua gidy loc gdp nép, loai bd 10 ml dich lpc dau
tién. Cho phan dich loc qua bd loc mang c& 16 0,45 um truréc khi bom.

Pé tinh dén thé tich chat két tua, néu chét khdng hoa tan khéng chira chat béo cé trong mau (truéng hop
nay 1a 20 ml) vuot qua khoang 3 g, thi nén Ii tdm hdn hop mAu da 1am trong 10 min & gia téc 1400 g
trerére khi loc sang binh dinh mirc 100 ml. Rira phan chét Idng hai 1an véi nwéc va cho li tam lai, thu Iy
tirng phan néi phia trén sang binh dinh mirc 100 ml rdi pha loang dung dich bang nuéc dén vach Néu
lwong chét khéng hoa tan nhd hon 3 g thi ciing cé thé thye hién quy trinh nay.

6.1.3 Mirt, mirt qua, mdrt cam va cac san phdm lién quan (trir cac loai qua vén cyc)

Can khoang 20 g mau ddng nhét, chinh xac dén 1 mg, cho vao binh dinh mirc 100 ml. Thém khoang
60 ml nwérc va dat binh dinh mirc vao thiét bi siéu 4m & 40 °C trong 20 min. Nhiét 6 khéng dugc vt
qua 40 °C vi aspartame co thé bj phan huy.

Lam ngudi dung dich dén nhiét dé phéng. Thém 2 ml dung dich Carrez | (4.7), tron rdi thém 2 ml dung
dich Carrez Il (4.8). LAc manh va @& yén dung dich & nhiét 4 phéng trong 10 min. Pha loang bing
nudrc dén vach. Loc dung dich qua gidy loc gap nép, loai bd 10 ml dich loc dau tién. Cho phan dich loc

qua bd loc mang cé c& 18 0,45 um trréc khi bom.

Pé tinh @én thé tich chat két ta, ndu chit khdng hoa tan khdng chira chét béo cé trong khéi lvgng
mau ban ddu vurot qua khoang 3 g, thi nén li tam hdn hgp m3u d@a lam trong & gia téc 1 400 g khodng
10 min truéc khi loc sang binh dinh mirc 100 ml. Rira phan chét Ing hai IAn véi nwéc va cho | tam lai,
thu 13y tirng phan ndi phia trén sang binh dinh mirc 100 ml rdi pha loang dung dich béng nudc dén
vach. Néu luong chét khdng hoa tan nhé hon 3 g thi ciing cé thé thuc hién quy trinh nay
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6.1.4 San phdm rin va nira rin (vi dy nhw sian phdm phomat trang miéng, cac san phim stra
chua, cac mén salat ché bién sdn, trir bot lam banh trirng sira)

Can khodng tir 10 g dén 20 g phan mAu @3 dbng hoa k§, chinh xac dén 1 mg, cho vao binh dinh mirc
100 ml. Thém khodng 50 ml nwéc va a3t binh nay vao thiét bj siéu 4m & 40 °C trong 20 min. Nhiét 4
khong dugc vuet qua 40 °C vi aspartame cé thé bj phan hiy.

Lam ngudi dung dich dén nhiét dd phong. Thém 2 mi dung dich thubc thir Carrez | (4.7), tron rdi thém
2 ml dung dich Carrez |l (4.8). Lic manh va dé yén dung dich & nhiét 45 phong trong 10 min. Pha
lodng béng nuérc dén vach. Loc dung dich qua gidy loc gép nép, loai bé 10 ml dich loc dAu tién.

Déi véri cac chéat nén rat phirc tap, thi cé thé cAn phai tinh sach thém bang cach st dung cbt chiét pha
rén (5.13) dé bao vé cot tach, vi cac chit mau, chét tao huong va chét béo khong thé tach duoc bing
cach lam trong v&i thubc thir Carrez. Trong trrong hgp nay, thém 2 mi dich loc g4 1am trong vao cét,
trudc A6 da duoc hoat héa véi 3 ml metanol (4.2) va 20 ml nwdc va nra giai véi khoang 20 mi pha
déng (4.11). Cho phan dich lgc di qua bd loc mang ¢ kich thuérc 18 0,45 um trudc khi bom.

Dé tinh dén thé tich chat két tia, néu chat khéng hoa tan khéng chira chét béo cé trong mau (tredng
hop nay la 20 ml) vuot qua khodng 3 g, thi nén li tam hdn hgp mau da 1am trong & gia téc 1400 g
khoang 10 min trwérc khi lpc sang binh dinh mirc 100 mi. Rtra phan chat Iang hai lan véi nudc va cho i
tam Iai, thu lay tirng phan ndi phia trén sang binh dinh mirc 100 mi ri pha loang bang nudc dén vach.
Néu lugng chét khéng hoa tan nhd hon 3 g thi ciing cé thé thyrc hién quy trinh nay.

6.1.5 Bot lam banh trirng sira

Can khoang 10 g mau, chinh xac dén 1 mg, cho vao binh dinh mirc 500 ml. Thém khoang 400 ml
nuéc va tién hanh nhu mé td & trén, nghia la thém 6 mi dung dich Carrez | (4 7), trén va thém 6 ml

dung dich Carrez [l (4.8) dé lam trong.

Dé tinh dén thé tich chét két tia, néu chat khong hoa tan khong chira chat béo co trong khéi lrgng
mau ban dau vurot qua khoang 3 g, thi nén li tdm hén hop mau da lam trong & gia téc 1 400 g khodng
10 min trwrére khi loc sang binh dinh mirc 500 ml. Rira phan chét Idng hai lan véi nuwdc va cho li tam lai,
thu lay trng phan ndi phia trén sang binh dinh mirc 500 ml rdi pha loang dung dich bang nudc dén
vach. Néu lurgng chét khéng hoa tan nhé hon 3 g thi cling cé thé thyrc hién quy trinh nay

6.2 Nhian biét

Nhén biét cac chét tao ngot trong dung dich m3u béng cach so sanh cac thoi gian luu cia chét phan
tich c6 lién quan trong dung dich mau v&i cac thai gian luu clia chét chuén, hodc bing cach bom déng
théi dung dich chudn va dung dich mau thir, hodc bang cach thém dung dich chuln vao dung dich
méu thir va ghi lai duwdng hap thy trong dai budc song.
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Bom cac thé tich bang nhau ctia dung dich m3u thir va dung dich chudn. Khodng théi gian gilra cac
14n bom ké tiép cla cac dung dich chuln khéng dugc nhé hon 15 min. Dé gidm thidu nguy co cac
chét rira gidi tr 1an bom trurdc dé bj 1An vai cac thanh phan tir cac mau bom tiép sau, thi viéc bom lién
tiép cac dung dich mau thir cAn durgc thye hién tai cac khoang thoi gian du dai.

Khi c6 kha nang bj nhidu, thi nén nlra cac cot. Pha ddng thich hop dé rira cAn cé cac thanh phén sau
day- 50 phan thé tich pha ddng (4.11) + 50 phin thé tich axetonitril.

Cac diéu kién sic ki thich hop cho viéc nhan biét dugc néu trong Phy luc A.
M3&u sic phd dién hinh dung dé tham khao dugc néu trong Phy lyc B
6.3 Xéc dinh

Déi vai viéc xac dinh theo phuong phap ngoai chudn, thi tich phan cac dién tich pic hodc xac dinh
chiéu cao pic va so sanh cac két qua véi cac gia trj tvong (rng clia cac chét chuln co dién tich
pic/chiéu cao pic gan nhat hodc str dung dudng chudn.

Pé chuan bi dwong chudn, bom mét lrgng thich hgp cac dung dich chuln coé cac néng d6 khéi lvgng
thich hop. V& cac chiéu cao pic hoac dién tich pic clia cac dung dich chuln twong ng vé&i ndng o
khéi luong tinh bang miligam trén lit. Kiém tra d6 tuyén tinh cia dwéng chuén

Ngoai ra, viéc hiéu chudn cing co thé dugc danh gia bing hdi quy toan hoc. Kiém tra dd tuyén tinh

cta duéng hoi quy.

Céc diéu kién séc ki thich hop cho phép xac dinh dwgc md ta trong Phy luc A,

7 Tinh két qua
7.1 Phwong phap ngoai chuidn

Tinh phan khéi lvgng cua chét tao ngot cé lién quan, w, bang miligam trén kilogam, hosc ndng d¢ khoi
lwong, p, bang miligam trén lit, theo céng thire (1):

A,xV,xm,xe

1000 (1)
A, xV, xm,

whodcp =

trong do:
A, 14 dién tich pic ctia chat tao ngot cé lién quan thu dugc bang dung dich mu thir,

A;  la dién tich pic cua chat tao ngot cé lién quan thu dugc bing dung dich chuln;
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V; 1a thé tich clia dung dich m3u (& @y la 100 mi hodc 500 ml), tinh béng mililit (mi);

V, lathé tich clia dung dich chudn (& day 12 100 ml), tinh béng mililit (ml);

m, 13 khdi lgmg clia chit tao ngot cé lién quan trong dung dich chudn (V5), tinh blng miligam (mg);
mq l1a khéi lvgng cia phdn miu thir, tinh bang gam (g) hoac mililit (ml);

F 1a hé sb pha lodng dung cho phuwong phap tinh sach duwgc st dyng. (Vi dy: khi [am sach cét
thi F = 10; khi lam trong thudc thir Carrez thi F = 1).

7.2 Duwing chuldn

Tinh phin khéi ligng cua chét tao ngot cé lién quan, w, bing miligam trén kilogam, hoac ndng dd khéi
lrgng. p. tinh bang miligam trén lit, theo cong thirc (2):

CxeV1

My

w hodcp = (2)

trong dé:

C la ham lwgng chét tao ngot ¢é lién quan co trong dung dich mau thir, doc duoc tr dudng
chuan, tinh bang miligam trén lit (mg/l) hoac miligam trén kilogam (mg/kg):

F, V., my xem trong cong thirc (1).
7.3 Biéu thj két qua

Bdo cdo két qua dbi voi natri sacarin hoac sacarin dang imit tu do, dbi véi acesulfame-K va aspartame
la khong cé sb thap phan

CHU THICH He sb chuyén 8di lir natri sacarin sang sacarin dang imit ty do 14 0,759 3.
8 Do chum
8.1 Yéu céu chung

Chi tiét vé phép thir lién phong thtr nghiém vé d6 chum cla phuong phap duoc théng ké trong Phy luc C.
Cac gia trj thu dugc tir phép thlr lién phong thir nghiém nay cé thé khéng ap dung dugc cho cac dai
ndng @6 chat phan tich va chat nén khac vai cac gia tri néu trong Phy lyc C.

8.2 Do lap lai

Chénh léch tuyét dbi gilra cac két qua cla hai phép thir don 1€ thu duoc trén vat liéu thir gibng hét

12



TCVN 8471:2010

nhau do mdt nguéi thyc hién, st dyng cing thiét bi, thirc hién trong mét khoang théi gian ngén,
khong qua 5 % cac trirdng hgp vuret qua gidi han ldp lai

Cac gi4 trj dbi véi acesulfame-K la:

banh hanh nhan X =256,6 mg/kg r =520 mg/kg
sra chua trai cay x =230,8 mg/kg r=21.8 mgkg
@b ubdng cé chira nuwéc cam X =172 mgfl r=58mg/
murt X =60 mg/kg r=8 mg/kg
a4 ubng coé chira nuéc cam X =370 mg/l r=30mg/l
nuéc cola x =351 mg/ r=20mg/l
cream X =316 mg/kg r=15 mg/kg
sira chua X =264 mg/kg r =35 ma/kg
nuwéc cam X =24 3 mg/kg r=6 mg/kg
Cac gia trj dbi véri aspartame la:
banh hanh nhan X =8452 mg/kg r=412mglkg
sira chua trai cay X =468 mg/kg r=299mg/kg
@b ubng c6 chlra nwdc cam X =308 mg/l r=14,2 mgl
nuwéc cola X =270,7 mg/ r=10,7 mg/
nuéc cola X =185 mg/l =11 mg/l
dd ubng c6 bd sunghwongcam ¥ =301 mg/l r=25mg/l
murt X =26 mg/kg r=13 mg/kg
ché phdm banh fian X =3 100 mg/kg r = 600 mg/kg
Cac gia trj dbi v&i natri sacarin 1a:
banh hanh nhan X =228 mg/kg r=282mgkg
sira chua trai cay x =116 mg/kg r=77mg/kg
dd ubng cé chlra nuéc cam X =50,8 mgl/ r=3,4mg/
nuwoc cola X =75mg/l r=4mg/l
murt X =60 mg/kg r=5mg/kg
@b ubng co chira nwdc cam X =82 mg/ r=6 mg/l

13
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nuéec cola
cream
sira chua

nuwéc cam

8.3 Do tai lap

> x| x|

x|

= 64,9 mg/

= 68,4 mg/kg
=71,4 mg/kg
= 16,1 mg/kg

r=5mg/
r=15 mg/kg
r=25 mg/kg
r=6 mg/kg

Chénh léch tuyét abi gitra cac két qua clia hai phép thir don 1é thu duwgc trén vat liéu thir gibng hét
nhau do hai phong thir nghiém khac nhau thyre hién, khéng qua 5 % céc trrdng hop vueot qua giéi han

tai lap R.

Cac gia tri 8bi v&i acesulfame-K la:

Cac gia trj

14

banh hanh nhan

s(ra chua trai cay

dd ubng coé chira nwérc cam
murt

db ubng cé chira nwérc cam
nudc cola

cream

sira chua

nudc cam

38bi voi aspartame la:

banh hanh nhan

s(ra chua trai cay

db ubng co6 chira nurdc cam
nuéc cola

nudc cola

@6 ubng cé bd sung hurong cam
mut

ché phadm banh flan

| x| X | x| x| x|

x|

x| x| > >

x|

x|

x|

= 256.6 mg/kg
= 230,8 mg/kg
=172 mgll

= 60 mg/kg

= 370 mg/l

= 351 mg/l

= 316 mg/kg
= 264 mg/kg

= 24,3 mg/kg

= B45,2 mg/kg
= 468 mg/kg
= 308 mg/l

= 270,7 mg/
= 185 mg/l

= 301 mg/

= 26 mg/kg

= 3100 mg/kg

R =79,6 mg/kg
R = 64,7 mg/kg
R =143 mg/
R = 30 mg/kg
R =66 mg/

R =55 mg/

R = 138 mg/kg
R =133 mg/kg

R = 34 mg/kg

R = 165,7 mag/kg
R = 108,6 mg/kg
R=1042mg/
R =415 mg/l

R = 38 mg/I

R =88 mgl/l

R =20 mg/kg

R = 2300 mg/kg



Cac gia trj dbi v&i natri sacarin 1a:

banh hanh nhan x =228 mgfkg
s(ra chua trai cay X =116 mg/kg
ab udng co chira nuwréc cam X =50,8 mg/
nudc cola X =75 mg/
murt x =60 mg/kg
dd udng c6 chira nuéc cam X =82 mgll
nuéc cola X =649 mgll
cream X =684 mgkg
sira chua x =714 mg/kg
nudc cam ¥ =16,1mg/kg

9 Bao cao thir nghiém

Bao cao thir nghiém phai ghi rd;

— tht ca céc thong tin cin thiét dé nhan biét vé mau thl;

— vién dan tiéu chudn nay hoc phwong phap ldy mau dugc st dung;
— ngay va thoi gian Iy miu (néu biét);

- ngay nhan mau;

— ngay thr nghiém;

- két qua va don vj bidu thj két qua;

- cac diém dic biét quan sat duoc trong qua trinh thir nghiém;

hudng dén két qua.

TCVN 8471:2010

R = 37,9 mg/kg
R = 45,5 mg/kg
R =23,0mg/
R =34 mgl

R = 47 mg/kg
R =19 mg/

R =30mg/

R = 32 mg/kg
R = 44 mg/kg

R =19 mg/kg

moi chi tiét thao tac khdng quy dinh trong tiéu chudn nay hodc duwoc coi la tuy y ma cé thé anh

15
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Phy lyc A

(Quy dinh)

Cac vi du vé didu kién sic ki 43 duwgc chirmg minh cho céc két qua thoa ding

A.1 Cot sic ki

Kiéu loai: pha dio (RP)

Pha tinh va chiéu dai cot:  hat hinh cAu 3 um @&i véi cot dai 100 mm, dén 10 um dbi véi cot dai
300 mm (dap (rng durgc tiéu chi quy dinh)

Puwong kinh trong: 40 mm
Cot bao vé: khuyén cao (tuy chon)
Cac vi du: Lichrospher® 100 RP 18%, Superspher® 60 RP Chon B¥, Nucleosil 100-5

C18 AB”, 1 Bondapak C18”, Partisil ODS 3”

A.2 Téc dp dong

0,8 ml/min dén 1 ml/min.
A.3 Thé tich bom

10 pl dén 20 pl

A.4 Phat hién

Do quang phd (UV) & buéc séng

217 nm dbi véi aspartame;
227 nm ddi vé&i acesulfame-K:
265 nm dbi v&i sacarin; hoac

220 nm @bi véi tat ca cac chét tao ngot, néu detector khdng cho
phép chuyén déi buédc séng trong mét 1An van hanh

' Lichrospher® 100 RP 18, Superspher® 60 RP Select B Nucleosil 100-5 C18 AB, u Bondapak C18, Partisil ODS 3 14 vi dy
vé cac san phAdm pha hop co ban sin trén thi trréng. Thong tin nay dua ra tao thuan tién cho ngudi st dung tidu chudn, con
trong t:¢u chudn nay khéng 4n dinh phai sir dung ching.

16
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A.5 Pha ddng

Nhin chung cac ty Ié sau day cho két qua théa man:

a) dung dich dém phosphat | (4,9) + axetonitril (4.1) [90 : 10, phan thé tich (VV)];
b) dung dich d&ém phosphat Il (4.10) + axetonitril (4.1) (80 : 20 V/V);

c¢) dung dich dém phosphat Il (4.10) + axetonitril (4.1) (85 : 15 VIV);

d) dung dich dém phosphat Il (4.10) + axetonitril (4.1) (80 : 10 VIV),

e) dung dich dém phosphat Il (4.10) + axetonitril (4.1) (95 : 5 VIV),

f) dung dich dém phosphat 1l (4.10) + axetonitril (4.1) (98 : 2 V/V),

g) dung dich dém phosphat | (4.9) + axit phospharic (4.6) pH = 2,8.

17
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Phy luc B

(Tham khao)

Hinh vé

L

ik I il

CHU DAN

1 pheny
2 acesul

lalanine
fame-K

3 theobromine

4 sacan

5 aspartylphenylalanine

Dung dich kiém soat chira

Cot tach
Buong kinh
Chiéu dai
Cot bao vé
Pha dong

Téc a9 dong
Detector UV
Thé tich bom

n

» 1 ]

6 diketopiperazine

7 caffein

B aspartame

9 vanilline

10 axit sorbic + axit benzoic

Phenylalanine, acesulfame-K, theobromine, sacarin, aspartyphenylalanine,
diketopiperazine, caffein, aspartame, vanilline, axit sorbic va axit benzoic

11 Bondapack® C 18, 10 um
3.9mm

300 mm

u Bondapack C 18, 10 um

Chét dém kali dihydro phosphat [c (KHzPQ.) = 0.012 5 mol/1) + axetonitril (90
phan thé tich + 10 phan thé tich)

0.8 mi/min
220 nm
10 ul

Hinh B.1 - Tach dung dich kiém soat bing HPLC

“! Lichrospher® 100 RP 18, Superspher® 60 RP Select B Nucleosil 100-5 C18 AB. Bondapak C18, Partisil ODS 3 1a vi dy
vé cac san phdm phl hop co ban san trén thi tréng. Thang tin nay dua ra 130 thuan tién cho nguéi sir dung tiéu chudn, con

trong tiéu chuén nay khéng &n dinh phai sir dung ching

18



TCVN 8471:2010

6 9 ]
N AR
A
Y . ) o . R L . A
{ ] » n » [ ] [
CHU DAN

1 acesulfame-K 6 dikelopiperazine

2 phenylalanine 7 caffein

3 theobromine 8 vanilline

4 sacarnn 9 aspaname

5 aspartylphenylalanine 10 axit benzoic

11 axit sorbic
Dung dich kiém soat chira acesulfame-K, phenylalanine, theobromine, sacarin, aspartyphenylalanine,
diketopiperazine, caffein, vanilline, aspartame, axit sorbic va axit benzoic
Cot tach Lichrospher® ® 100 RP 18, 5 um
Budng kinh 4 mm
Chidu dai 250 mm
Cdt bao vé Lichrospher ® 100 RP 18, 5 um
Pha déng Chét d&m kali dihydro phosphat [c (KHzPQ.) = 0.02 mol/] + axit orthophosphoric
pH=28

Tdc 86 dong 1,0 mi/min
Detector UV 220 nm
Thé tich bom 20 i

Hinh B.2 - Tach dung djch kiém soat bing HPLC

" Lichrospher® 100 RP 18, Superspher® 60 RP Select B Nucleosil 100-5 C18 AB, u Bondapak C18, Partisil ODS 3 la vi dy
vé cac san pham phi hop co ban sin trén thj treéng. Théng tin ndy dwa ra tao thudn tién cho ngudi sir dyng tidu chudn, con
trong tidu chudn nay khéng &n dinh phai sir dyng ching.
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Phuluc C

(Tham khao)

Dir ligu vé dd chym

Céc dir liéu sau day thu duoc trong cac phép thir lién phong thir nghiém phu hgp véi ISO 5725:1986 [4]
do Max von Pettenkofer-Té chirc Y té Lién bang, Cuc Héa thyc phdm, Berlin, Bic® thyec hién trén
banh hanh nhan, sira chua trai cdy, nuéc cola va dd ubng cé chira nudc cam, xem [1]. Cac phép thir
lién phéng thir nghiém tiép theo con do Vién Nghién ciru nudc gidi khat, db ubng va bia (IFBM)** cua
Phap thuc hién trén nudc cola, 4 ubng co bd sung huong cam, mat va ché phdm banh flan, xem [3].
Cac phép thir lién phong thir nghiém ciing do B6 Néng nghiép, Thiy san va Thyc pham, MAFF ***,
Norwich Research Park, My thyc hién trén 84 udng c6 chira nwéc cam, nudce cola, cream, sira chua
va nwérc cam, xem [2].

Bang C.1
Bénh Srachua | D ubngcé chllra] Mirt -
Acesulfame-K hanh nhén * trai cdy * nwéc cam * mg/kg
| mg/kg mg/kg mg/l
Nam th(r nghiém li&n phdng 1992 1992 1992 1993
|S6 Irgng cac phong thir nghiém 8 8 13 9
Sé lvgng mau 1 1 1 1
Sé lrong cac phéng thir nghiém con lai sau khi 7 7 10 g
loai trir ngoai ié
S ngoai Ié (cac phong thir nghiém) L 1 3 0
Sé lrong cac két qua duoc chip nhan 38 38 53 9 |
Gia tn trung binh, x 2566 230.8 172.0 60
D6 léch chun iap lai. s, 18,7 77 2.1 29 |
D06 léch chudn tuong dbi 13p lai RSD,. % 7.3 34 1.2 48
Gi6i han 13p lai, r 52,0 218 5.8 o8
D0 léch chudn tai lap, se 28,1 22,9 __5-,0_. ' 10.7
D6 léch chuln twong dbi tai 1ap RSDg, % 1.1 10,0 30 8
Gidi han tai lap, R : ?96 ' 64,7 o 143 T - 30 1
!Gia tr| Horrat o | 16 15 0.5 B ; -
L _
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Bing C.2
Pdudngcochira| Nuwéc | Cream** | Sira Nuwéc
Acesulfame-K nwéc cam T cola *** mg/kg chua*** | cam ™"
mg/l mg/l mg/kg mg/kg
Nam thir nghiém lién phong 1995 1995 1995 1995 1995
84 lugng cac phong thir nghiém 12 12 1 11 11
Sé lvgng mau 2 2 2 2 2
Sé Irgng cac phong thir nghiém cén lai sau 1 11 8 10 7
khi loai trir ngoai l&
Sé ngoai 1 (cac phong thir nghiém) 1 1 3 [ 1 4
Sé lugng cac két qua dugc chip nhan 22 22 € | 20 14
Gia trj trung binh, X aro 351 316 | 264 243
D¢ léch chuén 12p lai, s, 10,9 73 54 | 124 19
D0 lech chudn tvong ddi 1ap lai RSD,, % 3 2 5 8
Giéi han I3p lai, r 30 20 15 [ 35 6
D6 léch chuln tai 1ap, sa 235 19,7 493 | 476 12.2
D¢ lech chudn tuong abi tai 1ap RSDg, % 6 6 16 ’ 18 50
Gi6i han tai 1ap, R 66 55 138 | 133 34
!Gia tri Horrat 1.0 0.8 23 26 51
BangC.3
Binhhanh | Strachuatriii ©bdubngcé |  Nuwéde
Aspartame nhan* cay* chira nwéc cam* | cola®
mg/kg mg/kg mg/l mg/
Nam thtr nghiém lién phong 1992 1992 1992 1991
Sé Iugng cac phong thir nghiém 8 8 13 8
Sé Ivgng mau 1 1 1 | 1
Sé;_ Iuo_ngvcac phong thir nghiém cén lai sau 7/ 8 13 1‘ 8
khi loai trir ngoau 1@
Sé ngoai 1& (cac phong thir nghiém) 1 0 0 0
Sé Irong cac két qua dugc chdp nhan 35 43 68 43
Gia tr| trung binh, X 8452 468,0 308.0 270,7
D0 lech chudn iap lai, s, 146 10,6 5.0 38
D¢ léch chudn tvong dbi lap lai RSD,, % 17 23 16 1.4
Gigi han lap lai, r 412 299 142 10,7
D& léch chudn tai 1ap, sg 58,6 38.4 36.8 14,7
D6 lech chudn trong ddi tai 1ap RSDg, % 7.0 8.3 121 | 55 |
Gigi han tai lap, R 1657 108,6 104,2 415 |
Gia trj Horrat 1.2 1.4 1.5 — 0.8 J
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22

Bing C.4
Nuwére D ubng c6 bd Mot Ché phim
Aspartame cola®™ | sung hrong cam** mglkg banh flan **
mg/l mg/l mg/kg
Nam thir nghiém lién phong 1993 1993 1993 1993
Sé lrgng cac phong thir nghiém 9 9 5 9
Sé lvong miu 1 1 1 1
Sé lrgng cac phong thir nghiém con Iai sau khi ] 9 4 8
loai trr ngoai 18
S ngoai I8 (cac phong thir nghiém) 0 0 1 1
Sb Irgng cac két qua duoc chip nhan 9 9 4 8
Gia trj trung binh, X 185 301 26 3100
Do lech chuln 1ap 1ai. s, s 8.9 46 214
| DY lech chuan turong 8 13p lai RSD,, % 2,1 3,0 17,7 6.9
Gidi han lap lai, r 11 25 13 600
D lech chuln tai 1ap, sr 136 314 7.1 821
Do léch chudn twrong d4i tai 1ap RSDg, % 73 10,4 275 26,5
Gii han tai lap, R 38 88 20 2 300
Gia tri Horrat 1.0 14 28 55
Bang C.5
Natri sacarin Bénh hanh | Sra chua (D8 udng cé chira| Nwoc | Mot ™
nhan * trai cay * nwére cam * cola ™ | mgikg
mg/kg mg/kg mg/l mg/l
Nam thir nghiém lién phong 1992 1992 1992 1993 1993
Sé lvgng cac phong thir nghiém 8 8 13 [ 9 g
S84 lrong mau 1 1 1 1 1
S6 Irgng cac phong thir nghiém cén lai sau khi 6 8 12 8 8
loai trir ngoai l&
Sé ngoai I8 (cac phong thir nghiém) 2 0 1 1 1
|Sb Iwvong céac két qua dugc chap nhan 30 46 63 8 | 8
Gi trj trung binh, X 2280 | 116.0 50.8 75 | 60
D6 lech chudn I&p lai, s, 10,0 2.7 1,2_ T ‘1,_4 T -1-8_-
D9 lech chuén twong dbi 13p lai RSD,, % 44 24 2.4 19 3.0
Gidvi han 13p lai, r 28,2 7.7 34 4 5
D0 léch chudn tai Iap, sg 135 16.1 8.1 121 16.8
D06 lech chudn twong dbi tai 1ap RSDa, % 5.9 14.0 16,2 | 162 28,0
Givi han tai 1ap, R 79 | 455 230 34 a7
Gia tn Horrat o 41 1.8 20 17 28
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Bing C.6
Natri sacarin Dd ubngcéchira| Nwdc | Cream™ |Sirachua| Nuwdc
nwdc cam™ cola *** avs cam"*
mg/kg
mg/l mg/l mg/kg mg/kg
Nam thir nghiém lién phong 1995 1995 1995 1995 1995
Sb lugng cac phong thir nghiém 12 12 1 11 1
Sé irgng mau 2 2 2 2 2
| S8 lugng cac phong thir nghiém con lai sau khi 10 1 10 10 8
logi trir ngoai 1@
S4 ngoai 18 (cac phong thir nghiém) 2 1 1 1 3
S4 lugng cac két qua duoc chip nhan 20 22 20 20 16
Gia trj trung binh, X 82 64,9 68,4 714 16.1
D6 léech chuan 13p lai, s, 2.0 2,0 55 8.9 23
D9 léch chuln trong 6di l3p Igi RSD,, % 2 3 8 12 14
Gi&i han lap lai, r 6 5 15 25 6
D0 léch chudn tai l1ap, sg 6.7 10,6 113 15,8 6.9
D9 lech chudn tuong dbi tai lap RSDg, % 8 16 17 22 43 |
Gidri han tai lap, R 19 30 32 44 19
Gia tr Horrat 1,0 1.9 19 286 41
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Thw muc tai ligu tham khao

Untersuchung von Lebensmittein: Bestimmung von Acesulfam-K, Aspartam und Saccharin-Natrium
in Lebensmittein L 00.00-28, Mai 1934 (Food Analysis: Determination of acesulfame-K, aspartame and
sodium sacchann content in foodstuffs L 00.00-28, 1994-05) in: Amtliche Sammiung von
Untersuchungsverfahren nach § 35 LMBG: Verfahren zur Probenahme und Untersuchung von
Lebensmittein Tabakerzeugnissen, kosmetischen Mitteln und Bedarfsgegenstanden
/Bundesgesundheitsamt (In: Collection of official methods under article 35 of the German
Federal Foods Act; Methods of sampling and analysis of foods tobacco products, cosmetics and
commodity goods/Federal Health Office) Loseblattausgabe, Stand Februar 1996 Bd. 1 (Loose
leaf edition, as of 1996 - 02 Vol. |.) Berlin, KéIn: Beuth Verlag GmbH

Willetts, P., Hawkins, S., Brereton, P., and Wood, R.: Determination of intense sweeteners in
foodstuffs. Collaborative trial, J Assoc Publ Analysts, 1996, 32, 53-97.

Determination of Aspartam, Acesulfam-K and Saccharin in Foodstuff, Collaborative study, May 1993,
IFBM, France.

ISO 5725:1986 ®, Precision of test methods — Determination of repeatability and reproducibiity for a
standard test method by inter-laboratory tests.

¢ 180 5725:1986 hién nay d3 huy
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