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Determination of Caffeine in Beverages of Uncertainty in Measurement
HU Jian-ying

(Ningxia Hui Autonomous Region Center for Disease Control and Prevention Ningxia Yinchuan 750004 China)

Abstract: Objective The uncertainty evaluation of caffeine in beverages was measured by HPLC method and the
uncertainty was analyzed for providing a good reference for improving determination method and finding the key steps in
determination. Method In accordance with JJF4059-4999 method finding the factors which impacts the uncertainty
evaluation in determination process and the components of the uncertainty were evaluated and combined. Results  The
measurement uncertainty of caffeine in beverages by HPLC methods were evaluated (2.2 pg/ml). Conclusion
Uncertainty in determination process was evaluated with a standard curve for quantity which possesses guiding significance
for finding the key steps in the job and improving determination quality in the future.

Key words: Uncertainty ; HPLC; Caffeine

. 1.2
o Agilent1100 (
) ( ) ( ) GBW
(E) 100063 09001 ;
2.1
o A -a
Ci = b
¢V, m X p x 1000
¢, = ¢y =
v, v
GB/T 5009. 139—2003 ¢ e (mg/L)
>> o Ai ci
JIF 1059—1999 ( » a b—
c, (mg/ml)
Vi— (ml)
120090821 Vz— (ml)
E-mail: m (g)

gaoyuan221@ 126. com



—137—

(ml)

GBW (E) 10063 0.02552 ¢
50.0 ml 30

0.0Img

wey = 2% (%)2 = 0.081 65mg

=0.32%

0.2% (k =2)

C0.2%
Uiy = 2

=0.1%

A 50ml

+0. 05ml

0.020 ml

u

¢

u(T) =

_0.05 ml

Uey = = 0.0289 ml
J3

20°C +£5C

2.1 x10™* x5 %x50.0

V3

= 0.0303 ml

0.020 ml

= Ju'(V) +u°(T) + v’ (rep) = 0.0464 ml

0. 0464
w (V) =

x 100% = 0.093%

2.2.2

2.2.3
0.0036) mg/ml
2.3

2.3.

u,(c,) = uz(m) + uz(l:) + uz(p) = 0.35%

m * p x 1000

v = 0.5094 mg/ml

Cy, =

LL(CO)

ur‘r(c[)) = c
0

=u,(c) *¢, =0.35%
= 0.0018 mg/ml

=0.35%

u(cy) x 0. 5094
2 (0.5094
k=2

1

0.5094 mg/ml 1.00 ml 25.0 ml

o

+

@

1.00 ml(A )
+0. 008 ml

0.008 _ 0. 0046 ml

/3

( +5C)

1.00 x 2.1 x10™* x5

ur(Vl)

&)

@

= 0.0006 ml
G
w(V,) = 0.0046 ml
(V)
==
25.0 ml(B )
+0.06 ml

x 100% = 0.46%

0.06/,/3 = 0.035 ml

( +5%C)

25.0 x2.1 x10™* x5

= 0.015 ml

u(Vz)

u (V) =

2.3.2

u,(c;)

J3
= ,/0.015% +0.035° = 0.038 ml
u(Vz)

2

x 100% = 0.15%

Jur (V) + wl (V) + ul(e)

0.46%)> + (0.15% ) + (0.35%)°

=0.60%

2.4

2.4.1

0.5094 mg/ml
2.50.3.75.5.00.7.50 ml

1.00.1.75+
25.0 ml
GB/T5009. 139—2003

1.
1
A A

(pg/ml)

20.376 475. 82 470. 47
35.658 838.99 834.10
50. 940 1195. 28 1197.72
76.410 1809. 03 1803.76
101. 880 2381. 61 2409. 80
152. 820 3636. 99 3621. 88

A =-14.36 +

23.79c,

r =0.9999;b =23.79;a = - 14.36



—138— 2010 22 2
CHINESE JOURNAL OF FOOD HYGIENE
o
3 (4 -A4)° =1109.37 woy = 5. N P,
Z (ci - 6)2
2.4.2
A =a+bc
Y (4 - Ay’ 1109. 27 :
Sy = =2 = [0 - 16.6536
Y ) \N6-2 %:%:0.042
¢ =73.014 pg/ml
o o1 _ p.042
Y € =438.084 ) (* = 4385.53 oa b
(Y €)= 191917.591 %Z_A—za:&%lz
ab b
2.
u 2
tu, = SDA 0.6% -
C]-
152. 82 pg/ml " _ ) 2240. 88 20. 0256 0.042
: () —
lL,(C[) x e = 0.9169 ptg/ml (a) -14.36 13. 0695 -0.042
Uy = 11.1212 (b) 23.79 0. 1529 3.961
2.5
sy = JuT(4) +u’(4,) = 20.0256
(o) 1) (a)-
/1 ¢ 13. 0695 ) .
u(”) = 3, — + 772 = . 2
" (¢, - ) 2 = [9¢ ac ] ac
b wle) = ot 3a b
u(c) = /(0.042 x 20.0256)% + (- 0.042 x 13.0695)” + (3.9612 x 0.1529)> = 1.1 pg/ml
1.1 wg/ml 2.2) pg/mlo
(k=2) U=2.2 pg/ml,
2.6
2.6.1 .
5 min 0.45 pm
2.6.2
2199. 60 2246. 80
2266. 80 2250. 30 TA = .
2240. 88
A-a 2240.88 - (- 14.36)
= = = 94 8 / 1
¢ b 23.79 et
+ (94.8 1 .
£2.2) pg/mlo M . 2005:19-21.
2
3 M . 2002:118420.
3 . GB/T 5009.
139—2003 S .
C=94.8 p.,g/ml (94. 8 + 2004.



