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L&i néi dau
TCVN 10033:2013 hoan toan twong dwong véi EN 1379:1996;

TCVN 10033:2013 do Ban k¥ thuat tiéu chuan quéc gia TCVN/TC/F13
Phuong phéap phén tich va ldy mau bién soan, Téng cuc Tiéu chudn
Do lwdng Chét lwgng thdm dinh, Bé Khoa hoc va Cang nghé cong bb.



TIEU CHUAN Qué6cCc GIA TCVN 10033:2013

Thwe pham - Xac dinh cyclamate va saccharin
trong cac ché pham tao ngot dang léng —
Phwong phap sac ki 16ng hiéu nang cao

Foodstuffs — Determination of cyclamate and saccharin in liquid table top
sweetener preparations — Method by high performance liquid chromatography

1 Pham vi ap dung

Tiéu chudn nay quy dinh phwong phap sic ki 16ng hiéu nang cao (HPLC) dé xac dinh natri cyclamate
va saccharin c6 trong cac ché phadm tao ngot dang 1dng. Tiéu chudn nay cling cho phép xac dinh axit
sorbic ¢cé trong cac ché phdm tao ngot dang 1dng.

Phép thtr lién phong thr nghiém duoc tién hanh di véi ché phdm tao ngot dang 1dng [1].
2 Tai liéu vién dan

Caéc tai lidu vién din sau rat can thiét cho viéc ap dung tiéu chuén nay. D4i véi cac tai liéu vién dan ghi
nam céng bé thi 4p dung phién ban dwoc néu. DSi voi cac tai lidu vién din khdng ghi ndm cong bé thi
ap dung phién ban mai nhét, bao gdm ca cac stra déi, bd sung (néu co).

TCVN 4851 (ISO 3696), Nute dung dé phéan tich trong phong thi nghiém — Yéu cdu ky thuét va
phuong phép thir.

3 Nguyén tic

Xac dinh natri cyclamate, saccharin va axit sorbic trong dich pha loang thich hgp cua ché pham tao ngot
dang 16ng trong nuéc bng HPLC, sau d6 phat hién biing do quang trong dai UV. Viéc nhén biét dya vao
thoi gian Iwu va dinh lgng bang phuong phap ngoai chuan str dung dién tich pic hoac chiéu cao pic.
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4 Thubc thee

Chi str dung céc loai thudc thir tinh khiét phan tich va nwéc it nhét 1a loai 1 theo TCVN 4851 (ISO 3696),
trir khi c6 quy dinh khac.

4.1 Dung dich kali dihydro orthorphosphat, c(KH,PO,) = 0,0125 mol/l "
4.2 Metanol, thich hgp dung cho phéan tich HPLC.

4.3 Axit phosphoric.

4.4 Phadong HPLC

Trdn 70 phén thé tich dung dich kali dihydro orthorphosphat (4.1) véi 30 phan thé tich metanol (4.2), rdi
chinh pH dén 4,5 béng axit phosphoric (4.3). Loai bd phan hat bing b loc mang (5.2).

Sau khi tién hanh phwong phap-nay, cin bom nwéc qua thiét bji HPLC dé tranh bj an mon do tiép xic
lau dai v&i cac chét rira gidi c6 chira phosphat, cling nhu tranh hién twong tic nghén xay ra do
phosphat két tlia.

4.5 Chét chuan.

4.5.1 Chit chuén natri cyclamate, ham lwgng téi thidu 98 % tinh theo chét khé (sdy & 105 °C +£2°C
dén khéi lwong khdng ddi). Hao hyt khéi ltgng khi sdy khong dugc vurot qua 1 %.

CHU THICH Dé biét thém théng tin v& viéc nhin biét va d tinh khiét, xem [2).

4.5.2 Chét chuén natri saccharin, ham lwgng t6i thidu 98 % tinh theo chét khd (sdy & 105 °C +2°C
dén khéi lvgng khdng ddi). Hao hyt khéi lgng khi sdy khong dwoc veot qua 15 %.

CHU THICH D4 biét thém théng tin v& viéc nhén biét va d tinh khiét, xem [2].

4.5.3 Chét chun axit sorbic, ham lwong téi thidu 99 %, sau khi dwoc bio quan 4 h trong chan
khong & khoang 33 hPa trén axit sulfuric dam déc & nhiét dd phong.

4.6 Dung dich géc
4.6.1 Dung dich géc natri cyclamate, p (CsH;{NHSO;Na) = 4 mg/ml 2,

Nghi&n nho it nhét khoang 1,7 g chét chudn natri cyclamate (4.5.1), sau d6 can ngay khodng 400 mg
chat chuén natri cyclamate chua sy (twong dwong véi khoang 356 mg cyclamate dang axit ty do) ¥,

" ¢ 1a ndng @6 chit
? p 12 ndng d6 khéi lugng
¥ Hé sb chuyén ddi tir natri cyclamate sang axit sulfamic xyclohexan = 0,890 6.
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chinh xac dén 0,1 mg, rdi hda tan trong pha ddng (4.4) trong binh dinh mirc 100 ml, thém pha ddng
(4.4) dén vach. Bao quan chét chuan natri cyclamate da nghién nhé con lai. Tién hanh xac dinh ngay
hao huyt khéi lwgng khi sdy (xem 6.1.1).

4.6.2 Dung dich gbc saccharin, p(C;HsNO;S) = 2 mg/ml.

Nghién nhd it nhét khoang 1,5 g chét chudn natri saccharin (4.5.2) chwa sdy, sau d6 can ngay khoang
263 mg chét chudn natri saccharin chwa sdy (twong dwong véi khodng 200 mg saccharin dang imid t
do)”, chinh xac dén 0,1 mg, rdi hoa tan trong pha dong (4.4) trong binh dinh mirc 100 ml, thém pha
d6ng (4.4) @én vach. Bao quan chit chudn natri saccharin da nghién nhé con lai. Tién hanh xac dinh
ngay hao hut khéi lgng khi sdy (xem 6.1.2).

4.6.3 Tinh ndng dd chinh xac cua dung dich géc natri cyclamate va dung dich gc saccharin

Tinh ndng d8 chinh xac cla natri cyclamate dang khan va saccharin dang khan, p, béng miligam trén lit

dung dich géc, theo cong thirc sau:

p=m,x(100—Ln)x10
100

(1)

Trong do:

m, 14 khéi lwong chét chudn natri cyclamate hodc chét chudn natri saccharin trong V; [xem Cong
thire (2)], tinh b&ng miligam (mg);

Lo lahao hut khéi lugng khi sy, tinh bang phan tram (%).
4.6.4 Dung djch gdc axit sorbic, p(CH;3(CH),COOH) = 0,1 mg/ml.

Can khoang 100 mg chét chun axit sorbic (4.5.3), chinh xac dén 0,1 mg, sau d6 hda tan trong pha
dong (4.4) trong binh dinh mirc 100 ml, ri thém pha dgng dén vach. Dung pipet lay 10 ml dung dich
ndy cho vao binh dinh mirc 100 ml, thém pha déng (4.4) dén vach.

4.7 Dung dich chuén
CHU THICH C6 thé sir dung thém céc dung dich c6 ndng d6 ndm trong ddi tuyén tinh aé dyng dudng chuén.
4.7.1 Dung dich chuén|

Dung pipet l4y 50 ml dung dich géc natri cyclamate (4.6.1), 10 ml dung dich gbc saccharin (4.6.2) va
10 ml dung dich gbc axit sorbic (4.6.4) cho vao binh dinh mic 100 ml, rdi thém pha déng (4.4) @én
vach. 1 lit dung dich nay chira khoang 2 000 mg natri cyclamate, 200 mg saccharin va 10 mg axit sorbic.

9 Ha sé chuyén @bi tir natri saccharin sang saccharin dang imid tw do = 0,759 3.
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4.7.2 Dung dich chuan II

Dung pipet ldy 25 ml dung dich géc natri cyclamate (4.6.1), 5 ml dung dich gbc saccharin (4.6.2) va 5 ml
dung dich géc axit sorbic (4.6.4) cho vao binh dinh mic 100 ml, rdi thém pha dong (4.4) dén vach.
1 lit dung dich nay chira khoang 1 000 mg natri cyclamate, 100 mg saccharin va 5 mg axit sorbic.

4.7.3 Dung dich chuén Ill

Ding pipet 14y 10 ml dung dich géc natri cyclamate (4.6.1), 2 ml dung dich géc saccharin (4.6.2) va 2 ml
dung dich gbc axit sorbic (4.6.4) cho vao binh dinh mic 100 ml, rdi pha loang dén vach bang pha
dang (4.4). 1 lit dung dich nay chilra khodng 400 mg natri cyclamate, 40 mg saccharin va 2 mg axit sorbic.

5 Thiét bj, dung cu
S& dung céc thiét bj, dung cu clia phong thir nghiém théng thudng va cy thé nhu sau:

5.1 B® loc, vi dy bd loc chan khdng béng thiy tinh gém cé dé thuy tinh thiéu két (dwéng kinh 50 mm),
bdu chira phia trén 250 ml va binh nén 1 lit, tt ca cac bd phén trén déu c6 cac khép ndi thiy tinh mai.

5.2 Bd loc mang, thich hop véi pha ddng (4.4), c& 16 < 5 um.

5.3 May sic ki 1ong hiéu nang cao, gdm c6 bom, bd phan bom méu, detector UV dwoc cai dat &
buwéc séng khac nhau va hé théng danh gia di liéu, vi du bd ghi @b thj hodc bd tich phan.

5.4 Cot phan tich pha dao, vi du cot pha dao C 18, c& hat 10 pm, dwdng kinh 4,6 mm, chiéu dai
250 mm.

C6 thé str dung cé4c c& hat khac véi quy dinh trong tiéu chudn nay. Cac thong sé tach cin phi hop voi
vat ligu st dung dé& dam bdo cac két qua twong dwong.

CHU THICH Sé dia Iy thuyét téi thidu tai thé tich Iru clia chét phan tich tét nhit khéng nhé hon 7 700 déi v&i saccharin va
khéng nhé hon 4 600 dbi véi natri cyclamate trong céc didu kién séc ki dwgc ap dung.

6 Cach tién hanh
6.1 Xac dinh hao hut khéi lwgng chét chuin khi sdy
6.1.1 Xac djnh hao hut khéi lwgng chét chuan natri cyclamate khi siy

Can khoang 1,0 g chat chuén natri cyclamate (4.5.1) da nghién nhd, chinh xac dén 0,1 mg. Sdy phan
chét chuan nay dén khdi lvgng khong ddi & 105 °C + 2 °C va xac dinh hao huyt khéi lwgng khi sdy (Lo),
tinh bang phén tram khéi lvgng. Hao hyt khéi lvgng khi sdy khéng dwoc qua 1 %.
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6.1.2 Xac dinh hao hut khéi lwgng chét chuin natri saccharin khi sdy

Can khoang 1,0 g chét chuan natri saccharin (4.5.2) da nghién nhd, chinh xac dén 0,1 mg. Séy phén
chét chudn nay dén khéi luong khéng ddi & 105 °C + 2 °C va xac dinh hao hut khéi luvgng khi sy (Lo),
tinh bding phan tram khéi lwong. Hao huyt khdi lwong khi sdy khong dwgc qua 15 %.

6.2 Chuan bj dung dich méu thir

Pha loang 10 ml ché ph3m tao ngot dang Idng bing pha dong (4.4) dén 100 ml (V4), réi loc qua b loc
mang (5.2). Pha loang 10 ml dich loc nay dén 100 ml.

6.3 Nhan biét bang HPLC

Nhan biét cac chét tao ngot cin xac dinh va axit sorbic bang cach so sanh thdi gian lvu clia mau voi
théri gian Iwu clia cac chét chuin hodic bang cach so sanh cac déc tinh hap thu ctia méu véi cac dac
tinh clia chat chuén sau khi ghi lai dwéng hép thu hodc thyc hién cac phép do & céac bwdc song khac
nhau trong dai budc séng thich hgp déi véi ca mau thir va chat chuan.

Cac phéng thir nghiém dugc trang bj cac detector co budc séng cb dinh phai tién hanh chay rieng aé
x4c dinh cyclamate va saccharin & cac budc song c6 lién quan. Tiéu chuan nay cho phép xac dinh axit
sorbic & cung diéu kién duoc lya chon dbi voi saccharin (bwdc séng 265 nm). Néu cén tiang do nhay
khi xac dinh axit sorbic thi nén thic hién & bwédc séng 260 nm,

CHU THICH 1 Do axit sorbic 1a hop chit dugc rira gidi sau, nén can tinh dén kha nang gay nhiéu cho 1n chay tiép theo.

CHU THICH 2 Néu str dung cft tach (5.4) va pha ddng (4.4) thi cac didu kién thyc nghiém duwéi day (xem Hinh A.1) duge
cho la thich hgp:

Técdddong 1,7 mi/min

Detector UV buéc séng 200 nm (déi véi natri cyclamate)
buéc séng 265 nm (dbi véi saccharin)
budc song 260 nm (déi véi axit sorbic)

Thé tich bom 20 pl

6.4 Xac dinh bang HPLC

Tién hanh xac dinh bing phuong phap ngoai chuén, tich phan dién tich pic hodc x4c dinh chiéu cao pic
(xem 7.3), rdi so sanh cac két qua voi cac gia tri twong (ng ddi véi chét chuan co dign tich pic/chiéu
cao pic gan nhét, hodc sir dung dudng chudn. Trong treéng hop s dung dwong chudn, cac dung dich
c6 ndng dd ndm trong dai tuyén tinh c6 thé dwoc st dung dé& dyng dudng chuén.

Bom cac thé tich bing nhau clia mAu thir va dung dich chudn. Kiém tra do tuyén tinh clia ham chuén.

CHU THICH Séc ki @ trong Hinh A.1 sir dung cdt pha dao C18, c& hat 10 pm, dudng kinh 4,6 mm, chidu dai cot 250 mm.
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7 Biéu thi két qua
7.1 Duya vao két qua tinh toan trén dudng chuan. Cé thé dung céch tinh khac str dung dudng hdi quy.

7.2 Dbi voi cac phép thir thdng dung va cac phép thir 13p lai, thi cé thé dya vao cong thirc tinh trén
dwdng chuan hoac str dung quy trinh gidn lwgc sau day.

Tinh ham lwong, p, clia natri cyclamate va saccharin, bdng gam trén lit ho&c ham lwgng axit sorbic,
bang miligam trén lit m&u thir, theo Cong thirc (2):

_AXV,xmx10°xF
A, xV,xm,

(2

Trong dé:

A, la dién tich pic hodc chidu cao pic clia natri cyclamate, saccharin hoéc axit sorbic thu duoc dbi
v&i dung dich mAu thir, tinh bing don vi ciia dién tich hodc chiéu cao;

A, la dién tich pic hodc chidu cao pic clia natri cyclamate, saccharin hoéc axit sorbic thu duoc abi
v&i dung dich chudn, tinh bang don vi ctia dién tich hodc chiéu cao;

V, la tdng thé tich dung dich miu thir (6.2), tinh béng mililit (ml), (trwéng hgp nay la: 100 ml);

V, latdng thé tich dung dich chuén (4.7), tinh bang mililit (ml), (trwéng hop nay 14:100 ml);

m 1a khdi lvgng chat chudn natri cyclamate va chét chuén natri saccharin tinh béng gam (g) hodc
khdi Igng axit sorbic twong (*ng c6 trong thé tich V5, tinh bang miligam (mg), da duwoc hiéu
chinh déi véi hao hut khéi lwgng khi sdy;

F 14 hé sb pha loang (tredng hep nay la 10);

mo 12 khéi lvgng méu ban dau, tinh bang mililit (ml).

B4o cao két qua ddi véi natri cyclamate hoic axit cyclamic dén mét chir sé thap phan, dbi voi natri
saccharin hodc saccharin dang imid ty do thi bao cao dén hai chir sé thap phan va déi véi axit sorbic

thi 14y dén sb nguyén.

7.3 Khi xac dinh natri cyclamate chi st dung dién tich pic & danh gia vi pic khéng ddi xrng.

10
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8 Dochum

Chi tiét phép thir lién phong thi¥ nghiém v& do chum ciia phuong phap phi hop voi ISO 5725:1986 [3]°
dwoc néu trong Phy luc B. Cac gia trj thu dwoc tir phép thir lién phong thtr nghiém nay c6 thé khéng
ap dung cho cac dai ndng d6 va nén mau khac véi cac gia tri da néu trong Phu luc B.

8.1 D lap lai

Chénh I&ch tuyét déi gitra cac két qua clia hai phép thir don 18, trén vat liéu thir gibng hét nhau, do mét
ngudi thye hién, sir dung ciing thiét bj, thuc hién trong mét khoang thoi gian ngén, khéng dugc qua 5
% cac trwéng hop vwrot qua gici han 1ap lai r. Cac gia tri la:

Natri cyclamate = 0,69 g/100 ml déi véi ché pham tao ngot dang léng;

Saccharin r= 0,03 g/100 ml déi v&i ché pham tao ngot dang 16ng;
Axit sorbic r =2 mg/100 ml déi véi ché phdm tao ngot dang Idng.
8.2 D tailap

Chénh léch tuyét déi gitra cac két qua cla hai phép thir don 18, trén vt liéu thir gidng hét nhau, trong
hai phang thir nghiém khac nhau, do nhirng ngudi phan tich khac nhau thirc hién, str dung cac thiét bi
khac nhau, khéng dwoc qua 5 % cac tredng hop vt qua gidi han tai lap R. Cac gia trj la:

Natri cyclamate R = 1,0 g/100 ml @i v&i ché pham tao ngot dang l6ng;
Saccharin R = 0,08 g/100 ml dbi v&i ché pham tao ngot dang 16ng;

Axit sorbic R = 8 mg/100 ml déi véi ché phdm tao ngot dang 1dng.

9 Bao cao thir nghiém

Bao cdo thir nghiém phai néu ra:

moi thdng tin cin thiét @& nhan biét day at vé mau thir;

phuong phap thir da st dung, vién dan tiéu chuén nay;

két qua va don vi tinh;

két qua cudi ciing thu dugc, néu kiém tra do I3p lai;

5) 1SO 5725:1986 da hly va thay thé biing b tidu chuan ISO 5725 (gdm 06 phan) da dwoc chép nhan thanh b tiéu chuan  TCVYN
6910 (gom 06 phén).

11



TCVN 10033:2013

moi diém béat thudrng quan sat dwgc trong qua trinh thir nghiém;

- moi chi tiét thao tac khdng quy dinh trong tiéu chudn nay hodc dwgc xem Ia tiy chon, cung v&i moi
tinh hudng b4t thudng khac co thé anh huéng dén két qua.

12
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Phuluc A
(Tham khao)

Vi du vé sic ky dé HPLC

Lol
[ ®
£ @
8 £
©
01 S =
c © L2
3 @ s £
3 m o
p= L | w
< ok wn o
a A = %
‘*2 ~ [\
© 0
(0] *
-
Ll 1 t“
- %’ 12'
T — y b——(])
[ 6 8 min 0

Théigian ———»

Ché phdm tao ngot dang léng (ham lwgng cac chét: natri cyclamate 600 mg/l, saccharin 53 mg/l, axit
(dung dich pha lodng 1 +199) sorbic 2,3 mgfl)

Cdt chiét Nucleosil ® 120 ® C 18

Pwong kinh 4,6 mm

Chiéu dai 250 mm

Pha dong Dung dich kali dihydro orthophosphat (¢ = 0,0125 mol/l)/metanol loai dung
cho HPLC (70 : 30 thé tich) + axit phosphoric (pH = 4,5)

Téc do dong 1,7 ml/min

Detector UV 200 nm (1), 260 nm (2) va 265 nm (3)

Thé tich bom 20 pl

Hinh A.1 - Sic ky @b HPLC ctia ché pham tao ngot dang léng

& Nucleosil ® 120 la tén thuong mai clia san phidm duwgc cung cip béi Marcherey-Nagel, DUren. Théng tin nay dua ra tao
thuan tién cho ngudi sir dung tidu chudn nay va khong 4n dinh phai sir dung sén ph&m nay. Cac san pham tuong ty c6 thé
duge sir dung néu ching dua ra cic két qua tuong duong.
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Mau Natri cyclamate

Dung méi Pha déng (4.4)

Nbng do 4 gll

Ham sb Do hép thy

Dai buéc séng Tir 200 nm dén 300nm

1,5890
1,212
I 0,95338
.g 0,63558
&
£z
<
Q
0,317719
0.0000 eI ETEY | FEETI SR IR FURRERNENERRENA RN
’ 200 210 220 230 240 250 260 270 280 290nm300
Budc séng —p
Gia tri ti da dugc cong nhén:
1: Budc séng = 202 nm D6 hép thu = 1,588959

Hinh A.2 — Phé hip thy cuia dung dich chuén natri cyclamate
(trong pha ddng dwgc néu trong 4.4 )
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Mau Natri sacharin

Dung mai Pha djng (4.4)

Néng do 100 mg/l

Ham sé Do hép thy

Dai buéc séng Tir 200 nm dén 300 nm

2.6034

2,1041

1,60L9

1.1056

Pohdpthy —

0,60634

0.10707 !
200

Gia trj téi da dugc cdng nhan:
1: Bwéc séng = 224 nm
2: Buéc song = 246 nm

3: Buéc séng = 268 nm

Hinh A3

210 220 230 240 250 260 270 280 290nm300
Budcsong —»
D6 hép thy = 2,603378

Do hép thy = 0,550720

D06 hap thy = 0,834274

— Phd hép thu ctia dung dich chuén natri saccharin

(trong pha dng dwgc néu trong 4.4)

15



TCVN 10033:2013

Phuluc B
(Tham khao)

D liéu vé dé chum

Cac gia tri dwgc xac dinh trong phép thir lién phong thir nghiém phu hop véi ISO 5725:1986 [3]). Cac
phép thir do Vién Max von Pettenkofer thudc s& Y té Lién bang, Cuc Héa hoc Thyc pham, Berlin, Dirc [1]

td chirc thyc hién.

Béang B.1 - D liéu vé dd chum

Ché phim tao ngot dang léng

Wl Natri cyclamate Saccharin Axit sorbic
Nam tién hanh phép thir lién phong ther nghi¢m 1989 1989 1989
S6 lwgng phéng thir nghiém 8 8 8
S6 lwgng méu 1 1 1
S6 lwgng cac phong thir nghiém con lai sau khi trir 6 7 7
ngoai 1§
S Ivgng cac phong thir nghiém ngoai 1& 2 1 1
Sb Ivgng cac két qua chap nhan dwoc 30 35 35
G tri trung binh, e 12,02 g/100 ml 1,06 g/100 mi 30 mg/100 ml
D6 léch chudn I3p lai, s, 0,24 g/100 ml 0,01 g/100 ml 0,6 mg/100 mi
D léch chuén twong déi 13p lai, RSD, 2,05 % 1,01% 2,38 %
Gidi han lap lai, r 0,69 g/100 ml 0,03 g/100 ml 2 mg/100 ml
D6 lach chudn tai 1ap, sr 0,35 g/100 ml 0,03 g/100 ml 3 mg/100 ml
D6 léch chuén twong dbi tai lap, RSDg 2,97 % 2,70 % 9,52 %
Gidi han tai lap, R 1,0 g/100 mi 0,08 g/100 ml 8 mg/100 ml

16
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Thw muc tai liéu tham khao

[1] Untersuchung von Lebensmitteln: Bestimmung des Aspartamgehaltes in Stfstoff-Tabletten L
57.22.99-4, Dezember 1989, (Food Analysis: Determination of aspartam content of sweetener
tablets L 57.22.99-4, 1989-12) In: Amtiche Sammlung von Untersuchungsverfahren nach § 35
LMBG: Verfahren zur Probenahme und Bedarfsegenstinden/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
Healthy Office) Loseblattausgabe, Stand Mai 1994, Bd. 1 (Losse-leaf edition of 1994-05 Vol. I.)
Berlin, K&In: Beuth Verlag GmbH.

[2] FAO Food and Nutrition Paper 19 of the Joint FAO/WHO Expert Committee on Food Additives,
April 1981.

[3] 1SO 5725:1986, Precision of test methods — Determination of repeatability and reproducibility for a
standard test method by inter-laboratory tests.
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