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Uncertainty Evaluation for Determination of Saccharin Sodium Content in Drinks by High Performance Liquid Chromatography
CAO Li-fen, RU Qiao-mei et al
zhou, Zhejiang 311119)

Abstract
termined by high performance liquid chromatography ( HPLC). The uncertainty was finally obtained by synthesizing the uncertainties of varia-

( Yuhang District of Hangzhou City, Zhejiang Province of agricultural products monitoring center, Hang-
[ Objective ] Uncertainty of determining saccharin sodium in drinks was evaluated. [ Method] Saccharin sodium in drinks was de-
bles including standard solution concentration, peak area of standard solution, sample peak area, sample volume and sample weigh. [ Result]

The results showed that the major factors of uncertainty in measurement were standard solution concentration. When K =2 ( The confidence
level of 95% ), the determination of saccharin sodium result was (21.7 £0.4) mg/kg. [ Conclusion] This method can be used to determine

the uncertainty analysis of saccharin sodium in drinks by HPLC, to make the determination results more reliable.

Key words

WABENE N Bl 2 IR, 4G 80 Z2 4R By g FH g o, b
KRR R R 16 300 ~ 500 1%, 7645 BB il AE = 2 A rh
RFE , gl vz B 5420 T & fhh . (Bl T b
R N A {3 A 5 0 7, LAt S R0 4 T2 A A
GB2760 —2007 XA 54 4 73 i BR A7 W KL , O rh FR
HHEH0.15 g/kg'

AN R PR — A R AT B SR 1 U, AN A
JIN A3 SR A LA, LT B, B T S e
AN RN E BA T ERNE L. Bk Eda A
X E FE DRSSO 7 o B 0 OB €3
FE R i A 4 ( GB/TS009. 28 — 2003 (£ ity HHol b £ i)
SEV) MEATAHE B B I R W LR R R, O 0
AN BE A AT T VA AR D TRk 0 A BUR A
JE , DU R P i 45 0 T i A L2 Al
1 #MR5FEZE
L1 &R OB, . EEES : Agilent 1200 S50
AHEETEA, B U IGEE \DAD 5416 #4570 H shE AR 2%, &
FERPHEA PR E]  KQS5200 7 P veA, B LTl i 7 A
FBRAAF] MI204 /02 43 B KK, MR8 - FER 24088 (1
1) A BR 2 A s Milli-Q #B 2K A FRAR , 3¢ E Millipore 24 H], 3
RGN W HPLC 9% ; L fR%R , sriirati,

1.2 UE&ME (A% H: Athena Cig-wp 23 HT4E (150. 0 mm
X 4.6 mm,5.0 um) ;WA 2R EE: FEE =95 554730
Cs i : 1 ml/min KK 230 nm,

1.3 =TT &M GB/T5009. 28 — 2003 £ 5 A Bk 40
fOISE ) AT o FRELS. 00 g FF, B T 50 ml 28,

EEEN

W (1987 - ), 4, I hRA, B TAET , ANFRT &
MM AR, ¢ BIREE, HRIEF,AERFRREL AL
A A5

i AE 2014-02-13

Uncertainty ; Saccharin sodium; High performance liquid chromatography; Drinks

AZER/KE 2, A SR I 15 min, 53 8 5 HE VAR €335 53 BT o
PR ER I 1 | FH B SR B
2 AHEEITE
2.1 HFEERWNET
qEe

W:Sﬁ X Cp x V'x1 000

Sy xm x1 000

Ao, WA RS B Y & i (mg/kg) s Cp AR TR
WERTEN 1R B g/ ml) 5y Ry b o VA T P8 s A g e i A
(mAu - ) 3 Sy AR AR IE T AL (mAu - s) 3V ik
FERE AR (ml) sm AR BTRE (2) o
2.2 RBIRFEERKRIE WO R A OO £
B i E AR AN E B w, £ BRI OFER R LT
ANBIFFRHEATRE E () s QbR R TR 55 | A A bR
TRINE FE w5 (3L RE R T BRI 0 31 A 0 R W 52 1
s, ORRREE A RTINS | A FRUE R s BLRE
FREME S A BAMEASTEE w., o NEITIER, &M
SHOEXS ST, A BUbS A 8 5 R A A AN A 2 B
B

Urey(wy = «/ ui/w.,,.) + “i«s.,‘,) U is) F iy F o)
3 ENTHEERE
3.1 EBMIRERREFSIEMNBENABERE u,,y(,) T
E - ECHlE AR 1 ml BBRZ AL WA R T ml A AR
BEV, BT 100 ml 550 (A 40, FHZRIR/KE 25 2 2052, i
B 10 g/ mUBEAS ERAR AT W
3.1.1  BSEARHEARAE R S I A AR AR AN B w0y
WE o WERESAPRAEI 2 W [ GBW (E) 100008 ] iy [ AR fEY)
g R, B RIE T4 AR UEY) BT AR X AN
JER 1% K =2,

BURE BRSBTS AT




2458 G AR e

2014 £

3.1.2  WIBOHRE AR BB R 5 AR AR XS AR A B o B
Uy VERE
3.1.2.1 HARZR 1 ml B G BUABARHEATA E FE w0,
Wi o M4 JIG196 — 20064 # FHE IS b4 ) ML : 1. 0 ml HApR
KRB MR ARIF2EN £0.007 ml, FLHIE A0 (8T
B PP )
= 0007 ml 6 004 4
B x1.0 ml

3.1.2.2  JREBIABFHXIFREATE L w00, TFE . TRER
WIRERN 4 C R NETR A0, KBk RE N 2.1 %
107*/°C MR E AL ¥ 5104 K =3 (J&F B 28075 -

- _L.0ml x4 C x2.1x107"/C —0.000 48

B x1.0 ml
25 b USSR VE BRI S LA BRI XA R AN B 5

}_g Uroi(2) %}3&4 :

3 3
U2y = A Upeg(a) T Uiy

= /(0.004 04)> + (0.000 48)°

=0.004 07,
3.1.3  HAEEERIE FOE 2R T AR AR XS AR fEAS i
B 1,5, TFRE
3.1.3.1 ARG ARMRREARTE B ., PEE . AR
JIG196 — 2006 # FHB3 45 ) BILAE « BRLBREE 100 ml 25 Y
KEAFZEN £0.10 ml, HHEEHH (8T B HK3TF
FE)

Uroi(a)

0.10 ml
B0 = 100 ml
3.1.3.2 JRBEETIAAH XS AR HE AN 8 BE w, ) VP E. [
“3.1.2.27 A5 EIEE R WA EE (& T B 29TE)
- _100 ml x4 C x2.1x10"*/C
V3 x100 ml
25 b RS AT AE( FRROE AR TS A B A X BR AN T
%F{‘ Uo(3) %bﬁ:
Upzy = A o) + Ui
= /(0.000 58)> + (0. 000 48)*
=0. 000 75
DA WG AR VA TR 5 | A )RR XS AR VEEAS I 5 T
G

=0.000 58

=0.000 48

2 2 2
Upicc) = N W1y T Wrer2) + Upey(3)

= /(0.000 50)> + (0.004 07)* + (0. 000 75)°
=0. 006 49
3.2 ERAERREERNENBNAREREERE ., TE
3.2.1 AR A R EE A A AR AR AN R B w4
TR o Frif i VR 6 Yk 25 20 R i) 0e T R YR Ry 235. 433
233.956 234 858 233. 195 232.693 234.855 mAu - s, F-Hlk
AR 234.165 mAu - s(n=6) U4 :

3 (S, -8,

SD; = | —————=1.069 mAu - s

g n-1
FRUEART E B

SD .

us, = S, =l.069 mAu - s 20,436 mAu - s

o /6
AHRTARAEA 2 S

Uy 0.436 mAu - s

i) =S =234, 165 mAu -5 0 001 80

3.2.2  {UERTI ABIARIAREATNE L w5, TEE o IRIEINES
e UEFHEAEF S, ARXS AR fEAR 22 3 RSDg =0.08% , J& T A
FVPE o WULES AR AERTBRIEAST G 0 B -
W _RSD, 0.08%
rel(5) ﬁ \/6
25 b, AV R VA T BRI 5 5 ) ) A R A 1 S A R
u,c[(s”) %E‘Zi‘j.

Ureis,) = Upiay +Upys)
(0.001 86)* + (0.000 33)>

=0.001 89
3.3 BR6XEEMNEFEMNHENAHEE u,,.(s,) TE
3.3.1 R AR EE S A AR XS AR AN E B w06
TERE . FEMh 6 YCH &I 72 i W TR ARAR IR Ol 50. 254 ,50. 875
51.263 .50.974 49. 811 .51. 067 mAu - s, YU 2 50. 707
mAu - s(n=6), M.

=0.000 33

3 (Sy -Sy)

SD, = |E——— =1.55 mAu - s

i n-1
BRI i

SD .

uy, = 990 MAUTS 6 559 iy e

e ﬁ \/6
AHXS AR AT E L

" _Us, 0.227 mAu - s
rel(6) _Sﬁ 750.707 mAu - s

3.3.2 (UG AIAS AR AT E B w0, PEAE o MR AS
KrgiE Bt E 8, EE R E MiIR2E N RSD, =0.08% ,J& T
A ZETE . WSS S I AR AREAR B E N

=0.004 48

RSD, 0.08%
) == =7" =0. 000 33

25 bnl A e e T AR N 5 1A AR A R AR VA 1 B

PANS
WUpe(s,) T g :

= Ue) +Ur)

= /(0.004 48)° + (0.000 33)°

=0. 004 49

3.4 RXEEBRSINNHEIRERHEE u,. .y, TFE

3.4.1 FEEIEGI AWM AR ERTE E w6 TEE. BIE
JIG196 —2006( # FHBE I 2% ) B : JAAR4L 50. 0 ml 75 )
B ARFZERN £0.05 ml, AT MAH(JET B 2
WE) :

WUrei(s,)




42 K8

G WE  BAURAR G RN AR PR S F 0 R R IR 2459

wy =~ 6 000 58
V3 x50.0 ml
3.4.2 RESIA WA AREANTICE w0, TPE . IRIEMTE
G £4 C R HHIE oA, K IEIK R AR 2.1 x
107"/°C MR AL R ¥ 51504 K =3 (J&T B 250742 -
-4

s, =50.0 ml ?431(35320 L: 107°/°C ~0.000 48

25 BT AR R 2 A 5 A B R X AR TS 10 0 B w0,
B

Wiy = Uy + o)

=/ (0.000 58)° + (0. 000 48)>
=0. 000 75

2 2 2 2 2
Uy(wy = x/uwm”) FlUcs,y sy Uy T Ui

3.5 ERARESI A MR A R 1, R LE

PR T RV de /N BEAE R 0. 01 g HL K7 HERfFR & m =

5.00 g, H TRVEEAZRE BB EERE, MkEEsE

PG IS 2 B 2SR T % HER 9 R F-7E (0 ~ 500

g) REL IR R ViR ZE R £0.01 g, HARERZE SN

AN FRUEAST 2 BEHRIE A T3 (B 2958 )

gy = %%g ~0.001 15

4 EXFRERHEENSENENT BAREENITE
FRI 85 AN A 3 o3 A EL ST, R IR o5 P BRS )  24%

SR B A XS BR AN R A

=/ (0.006 49)* + (0.001 89)* + (0.004 49)* + (0.000 75)* + (0.001 15)*

=0.008 23
B R K =2(95% B A5 ), WAOREHHOooRs B4 &
T8 R AR AN 2 B
Uy =ty XK
=0.008 23 x2
=0.016 46
PRI S V- Y (BT S OB ORI 4 2 1 SR A A T
{H R 21.7 mg/kg, i B BRAGA, B 95% A7 /K-, AL & A
T K =2, W A E B
U=WxU,, =21.7 mg/kg x0.016 46 =0.4 mg/kg,
SERAF N, POBHPOIPRT AN 1 VRO TR R 45 R R
(21.7 +0.4) mg/kg K =2,
5 Wig
SR R RBCHRORE (35 12000 1 OB RS B ) 23 Sk I, S0
DU A 1Y) 2 8 DR 3R A AR VA TR B2 (C) (iR e 1T
(Spp) FRUEWETHI AR (S ) FEAh I (m) KR E BARFR(V) .
M PRI B ANA A A3 A 20, S 0 OB PR £ 2 e
S )i 32 B PR 2R R PR ME VR VR (), L 2 A 06 T AR

(Sp) ARUERETIAL( Sy ) E AR (m) SIABIERZAAXTAR N,
SERMFV) GIARIREFEARTT LLZM AT P, FERE
RGN Ao 7 P A S SR B AR IR R 2 B2, LD/ N
SERMATE R

S Sk

(1] Frse, £0R, A, 5. GB2760 —2007. £ AR nIe i T Ak
[S]. kst h kR it 2007 .70 - 71.

(2] miFse. Dl A e BRI E SRR 1], iritle s, 2005,24
(11) ;74 -79.

(3] mflZE, F2. P AE AW AIR, R R [T ). BRI — (b2
37F,2004,40(10) :627 - 628.

(4] 5, B, R, 5. SSu AR e s lE s U A A e L
STl ). FE ST 728 2011,17(19) 189 - 93.

(5] WP (R0, e 2. iR e (T P = SRR M AR
TEREspTLT ). e, 2010,31(4) 1250 - 253.

[6] D%, Seads, WAk, 5. ol e e e MR Bl (R
B ITE ] ARE RS2 ,2013,38(5) :27 - 29.

(7] BB, 158, B85, . SUHREIS RSB B - T &
W e ANEETPELT ). 2005 ,2009,29, (11) ;1881 ~ 1885.

[8] i H DRSNS GB/TS009.28 — 2003. it S FAIIIELS .
At AR AR, 2003 223 - 230.

GG GG GG GG G GG S G G GG S GG S W GO G W G G S S GO GO WP SO G W

(L4:% 2451 W)

Bl i BT RAFROR o OB IR S i S P AICR e 4
AEDNS T2 L 38 i PP A OB 35 FR RIS 1 36, 87% 5 i
P AN H 2 BRI FEOGE T2 P ) A5 o P A e Sl 55
Iy FIREART 21.42% 1 13.22% ; [l Rt 24T — 2 (MR g
T, AR T3 L A i R R IO R T 12, 10% 38CR R
U0 BRI A7 e A T AR R R o SO 5 it
HAEZEME M.

Sk

(1] ST, 2B iR NG Fr T v e e () ]. ) Ak T, 2012(5)

90 -92.

(2] MRH. H S TR AR AR R O R PRI FT [ D] TN R
TR, 2012,

(3] Wiz, XA 20K, 5. muiAA (i — 288 BRI e
BRI LT ] WA R, 2005, 11(33) 11596 - 1598.

(4] TROLRS, R, SH, 5. B R AR ST 5 TR o [0 ). 2Rk
AR} ,2010,38(2) ;718 = 719.

[5] F% Bz, xI ek, 5. Amadori (L& & A EEAR LT ] IHERE
#7,2006(6) :53 -55.

[6] CAMMERER B,KROH L W. Investigation of the Contribution of Radicals
to the Mechanism of the Early Stage of the Maillard Reaction [ J]. Food
Chemistry,1996,57(2) :217 -221.



