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Evaluation of uncertainty in determination of protein content by
spectrophotometry determination in protein beverage

ZHAO Pan-Pan’, ZHOU Xin-Xing, YE Yi-Zhen

(Ningbo Yufangtang Biological Technology Co., Ltd., Ningbo 315012, China)

ABSTRACT: Objective To evaluate the uncertainty of the determination of protein content in protein drinks.
Methods According to the JJF 1059.1-2012 standard requirement, the main source of uncertainty was analyzed by
quantitative determination of protein content in protein beverages, and the relative synthetic standard uncertainty was
calculated to evaluate the extended uncertainty. Results The concentration of protein was 5.66 g/100 g and the
expanded uncertainty was 0.20 g/100 g (95%, k=2). The uncertainty of the measurement results mostly came from the
standard curve fitting, the influence of measurement repeatability and ammonia nitrogen standard solution was the
second, while the influence of constant volume and sample weighing could be ignored. Conclusion The evaluation
method and results can improve the accuracy of protein detection in practical work.
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HE-PLRGE Rk, TG T ARl 1S A UG, 5 2 1R
CMENERSY JCOCRE L, 1 T AR 9 8 P AR, it
EIHAEREAR D, JF H—WT LU I 2 RERL, 55 3 TR
%, HEAEMABTE KT 10%LL ERFES el . H#l,
BLECE RIL e W R 2 | e S 8 R E Tk,
B A AN ST 2 5 - B RE I E 3 1 B A
i PP PR IE P, TS B R R R T B e PRI Y
A BE Tk, (BT 6 BEIL N R 8 A o A
SEPEE HE PN, B RTUUR BREPRBE DA, T4
H ORI YO R T TR, K
PP LA R R, IF AR . EBE .,
PERLE . S5RATEE, S —kElIRE RIEM L, A2
RSEA S BRI AT ST BRI 4 e B 1 0 2
YoRH oS, LR TR BB, b DN 2 2R
AN R B DS BEA T A ST, AR RS i 1 m ]
FENE, BRI, AR 360 BE 100 8
FE B U 25 e

2 MHEREE

21 MRIENESEEE

PerkinElmer Lambda 950 %£4)n] WL 6L H
PerkinElmer £ BR /3] ); AB204-N B, T RS- (435 8467 £
A R D), DK-S28 H AR JELK VA% (TR 722 SE 0 15
HAEBRAT), HERAE . MR (A 2, KRR
B AT BR A FD)

HE | PR . ZBREN | BRERSR | BRER SN (43 Hral, [
A EIE AL 2ARIAT IR D), BiiRER | iR . ZR(TER
afi, EZEH g eER A BRA R,

KT T VT AR v VR R A K A RS F S, R
GB/T 6682-2008"" Whrifi i = 2 /K30 H EA 7 500, 754 2K
JE A

ARSI BRI AR b AN R PR E AR, WEA
YORBEFRUSIN TGRS . sl . SR . (IR . I
FEW AR TSR, R RRE . Bk, MERE . K. e
LW E A .

22 WA

FE AR AR FREREE (A ACkE 2.0000 g, A 0.1 g BifR
B 1 g BREREN K S mL GRAR, KALL 45 R FAMN L,
P —Im k. FRE/NJOmA, s 0.5 b A2, BRI,
T BB (B A 58 ) 5, KAk, FFORFHE AR A
TR, EWARRESEE, RS 0.5~1.0 ho M
HUp' BB, CE R, A 20 mL K, EHBEE
50 mL s, AR KS I LRER M, PR
AR, A, WA (R BBt 25 m se g

FRIUBLIR £% 0.4720 g MUKV fR, $5F8 % 100 mL 45t

M, ERSH, WEBRCIERSENR 1000 pg/mL, BIEA
PRERGRTR I . B 10 mL ARG R E AT 100 mL 7
A, ERASEHR 100 pg/mL, BN AR
T FAVA WL 43 BB E bR RV 0. 0.05. 0.10. 0.20.
0.40, 0.60, 0.80, 1.00 mL £ 10 mL H. % o, BRI
A 4.0 mL ZFREN- TR W I 4.0 mL SRR,
KEZEZBZIE, 504 H, BBk 15 min, BCEAH, H
1 em MIRILF 400 nm K FIEBOEE. DA &EN
PAB bR, LLIIAS 6 W SEAE R B s bR, 78 FRLIG 1 22 i A v il
2k, 1R R B AR K

FEAEER RS B WL 1 mL AR B A I 3 53
A I I B L, T R bR o R A,
WSS AR T 5 A B R AR i S iR s iR R A
JO I i
23 HEFER

B ARG RITAEAX T

X:(C—CO)X50X50X100XF
mx1x5x1000x1000

R XA R A B T (/100 g); C 1IN IR Hh 28 1 o
T (pg); ColdkZs I E W P & 0 1 (pg); m UORHT
H(g); F: OB — I dh, IR 240k 6.25,

3 HRESR

3.0 THEESENEEXRIE

P 2 AR A SR AT DUE B, PR AR E R
BOREA LT IJLrE: EEEAREE R AR E R u;
HAREIT RIS SR ARE FE w; BRI GIAL
AESE uz; RS BUR T IAIAE B wyy tN A
PEBI AR E BE uso
3.1 MABRFEERIINGTHEE u,

(1) BRBREELEEE S ARIATHE B uyy

T TR S350 4 13 R (99.01.0)%, TS TR 43 A 1P & B
TRHSE BE, & =~3 , DGR Bl 0 35 100 K oS S Wl 5 VRS A 5
A

~0.001
RPN
(2) BRRREEFR RS AR AIHEE u),
It I F R B R A2 26+0.0001 g, #2 B ZERHAE
FEVERE, ATIACH RIS 515310, FRUEASHH 2 B A
() = 0.0001
NE)
FE SR IFREER A 2.0000 g, TUIAH S BR AT RE FE A
u(m) 0.000058
m 04720
(3) TG ABIAREEE uys
FRH 0.4720 g WRPRE MK IR, 2 100 mL i

=0.00577

=0.0000580 g

U= =0.000123
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i, SEZS, I 100 mL 255 A bR AT 2 B R TR AL 45

a. AR E

ZIFERE, 100 mL A AR E RZEN0.1 mL,
it B A BE VPR, PS50 20 A 40 S5 BUAREAS A 2

s (Fiog) = 5 =0.058 .

b. FEhbf Y E R

FH 100 mL A AR E G HAT 20 WEAFIFRE, X
BoA5 e 45 TRAARMEIR 22 0.081 mL, % A ZERHHEE
P, T FE T VR A 22 20 B ot 5 A O A v AN A

u135(V100) = 0.078 mL

c. SEZSIT IR

AR 20 °C KR, B e 25 B
TE(20+5) °CZIA)AE8h, KA IRBUW K REUE 2.1x10™/°C,
iz B B ETEE, 16 95% B MR T, #IESM it
B, DR S T BRI B

AV 100.0x5x2.1x1074
u3e (Vo) = 2100= 3

EFFULEa, b, cAlig

ui3(Moo) = \/”13a (V100)* + 11135 (V00)* + 3¢ (V0p)* =0.110 mL
W A o OTOE YRR S E R uy, =
u13(V100) _ 0-110

=——=0.00110
Vieo  100.0

(4) PRUEBE R RES I AT ERE 11405 t14p
T BT AP 8 4 1000 pg/ mL 2 A ARiEI 43 9%
W% 12 1007/ VR Re 11K, 155 100 g/ mL S A ARERE H
W F R R B 10 mL BEWAS RN 100 mL 2 i fRoe ik,
AN 5E 2 e G L B MR 3 N5, WU 100 mL %5
BHGIABAHE RSB 211 3), % uy, =
u3(Vig) _ 0110
V100 100.0
10 mL B B IR IE I, 10 mL (FR A B
VAR 1. BB EBRATEE, 10 mL B IEE 20 °C
AL A2 N+0.05 mL, $EIRIEIE R AR, Hobn e 22k
0.05/10 X 4/3=0.003 mL; 2. FEii K %I FE,
T 3 RIMGESS R 0.02 mL; 3. WEMBRIRE S5KIE
AP B 22 5 R AR S i, RsiRE ARkl 2 °C, Xt
IKATARTE I ZH0C 2.1x1074°C; W] 95% B (54K (K=2)
AT AR LAY IX ] S 10%x2%x2.1x107°=0.0042 mL, ##eMbx
HEMR 254 0.0042/2=0.0021 mL, DA b 3 34 845 H

=0.0525 mL

=0.00110 ,

L1o= \/( 0.003) 2 +(0.02) 2 +(0.0021)" =0.0203 mL

0.0203
Uygy, = =5 =0.00203

D0 o S R HETE IS A AN SE BE wy

up = \/(’411)2 + ()" + (uy3)” + (t145)” + (t145)* = 0.00631
3.1.2 @AFRFIATH L uy
Fir TR R i R A 2640.0001 g, #% B ZEAHIE
EFE, FTIACHIRMI ST 0, AR &l
0.0001
u(m) = NG
FEA BOFREE A 2.0000 g, TURH AR HEAS B < A
_u(m) 0.0000580
“Tm . 2.0000
3.1.3 @HRERIINGRAH L u,
FESEALSE SR, ERF] 50 mL AR, WA SRN
FRUEANH 2 B R URSR H LA 5
(1) FEMMEE &R E, 50 mL A 945 i
KAz HN+0.1 mL, % B LA E TR, F¥Ss A
SEBRUEAS B 2 B R

=0.0000580 g

=0.000029

Uy

(2) ZEHMESEYE 7100 mL A 28BS 317 20
KB MPRRE, RIS I E 25 AR MR 22 0.040 mL,
Fi& A FORHE BEVERE, T0 7000 A 5 20 1 1 vt 5 S )
TR AN 22 A

uz,(Vsp) = 0.040 mL

(3) EAN IR AEMUEAE 20 °CF R, B
JEFE (20£5) °CZ A1 A8 3, JK MR BRI Ik 2 B €
2.1x107* /°C, % B AR PR, 16 9S%EMMERT,
FEAEAS Ay A AN 5T A 5, U el R B AT o S
EH:

AVsy  500x5x2.1x107*

\ [ Vso)? +un(Vsg)?
AIEa b, cfB= =0.0752 mL
2
+us3(Vs0)
N, P e P A1 V
W RE 2B M R B E u3=”(V—5°)
50
= 0.0752 =0.00150
50.0

3.1.4 2B 0T A RIS RA R uy

FH 100 pg/mL ¥ & i 2 AR EAT FVR, INzs FAR,
Feiil 7 8 ARV EE M A AR ER W, JF#E T e,
AUEEAR 2 APATRE, BOBEME S5 R LE 1.

il B AT i ey R
A=a+bC=0.0023+0.0043C 7> =0.998 (A FWEIE(H, C
R )

R M VAR 1 e B, R P o i 2 SR A ROL B 1Y
HOSMH a+bC, THESEBRIOGE A; SEISENEEE, n Fin
WEVS WD 2 i BB, RA 8 ANMRBE, R 2 14T,
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s =\ =0.00527
n—2
B RN =Y (C; -0 —19444 . It
HARERA 2670 ! W R AR AR E I

C=39.375 pg/mL, Jy 8 MRMEHR I B FHIME .

P ONFESRINE B, BARESEEATINE 6 W, T p=6,
MR A AR Cs o 36.19 pg/L. WIFRAERZ
PUA HIRRUEAS S S

_ ™2
u(Cgp) = /l+1+M ~0.526 pg/mL
b\p n Ixx

o v A £ ALL 5 B AR AN G

uCyp) _0.526 _ o 1ss

C, 3619

Uy=

F 1 AEARAERENBHRLEN=2)
Table 1 Absorption values at different standard
concentrations(n=2)

wman ORI PEUOEMLA R
/(ng/mL) 1 2
0 0.000  0.000 0.000 0
5.0 0.029  0.031 0.030 0.0667
10.0 0.053 0.049 0.050 0.0784
20.0 0.105 0.105 0.105 0
40.0 0.190  0.188 0.189 0.0053
60.0 0277  0.279 0.278 0.0072
80.0 0379 0377 0.378 0.0053
100.0 0.490  0.492 0.491 0.0041

u(A)=%=0.0412 mL

EORGEEHEEETE A WAHENAHEE
U= 44 _o.00728

X

32 EHRSENHENEARINETHEE
FE SR S BB R E AT ARk R R
JREER 5.66 g/100 g, NS H 2R SRR AEAS 2 B

Uyt (C) =i +uy +us® +1,> +us> = 0.0175 mL

) 5 11 5P AR s TR AN 2 R
Uu.(X)=0.0175x X =0.0175x5.66 = 0.099%
B AN JEE bk B FLA AN R JE A TR 51 T 3
*3I THEEDERETE

Table 3 Uncertainty component and its contribution rate

4 il AR UEABE B STHRE /%
FAEMER® 100 pg/mL 0.00631 21.30
FE PR 2.0000 g 0.000029 0.098
TE A AR 50 mL 0.00150 5.06
Ptz th £& 2.0000 g 0.0145 48.96
BEEMEE  11.60 g/100 g 0.00728 24.58

3.1.5 FEAMFZRIFIANGRAZLE us
6 WELEMEMLEER, B r e, kT
B FEATEAL . RIB . BEEEAMAE SR, gRIL
%20
®2 HREARSEESHNER(=0)

Table 2 Results of repeated detection of sample protein
content(nN=6)

'S W2 B TGN 45 SR /(2/100 g)

1 0.178 5.72
2 0.175 5.62
3 0.175 5.62
4 0.177 5.69
5 0.177 5.69
6 0.175 5.62
- 0.176 5.66

33 VRAHEEMITE

WAALE T =208 95% 0 & 5 %), W UWX)=
2u,(X)=0.099x2=0.20g/100 g

B RGN 45 5 T 2R O X=(5.66+0.20) g/100 g, k=2,

4 &

EAKKPEAFRTERN 5.66 ¢100 g, ¥ RAHE
FE 0.20 g/100 g, PRIIAR BT 1 24(5.66+0.20) g/100 g,
FFE A AR HEE SR (=3.00 g/100 g).

HHE AN 7 B A i S 2% DTk R 45 R Al AN E B
bR RS DTk R, I A S AR A T
FISEIRIR 22, T 5 2R R S il R 5 A 194 52 T 5 i A
FHEL, P2 T o X4 5 BE 0 2 2R ok 2R
B AT AN R B Ay B B e, R FRATT T AR S AR
TR EAE RN, I HAEH IS E ARSI, RATa 0
AN E BV E 0 E R, SR s, $0A R0
K TN BN B 2 b, AR AT A8 b B ARAS I 25 SR 1A
HE R, B AT 45 S 1 et
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