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1059.1—2012 { MEA#HEEIEESTFER ) K GB 5413.14—2010 {5444 F AR 4 LA S AFL AL 4k
A2 Bio IINE ) SRR Wil s B2 401 JLFL R th AR R By, & el B v ™ A 45 I B AN o B2 40 it 3150
WA RN G AR AN R TR B, SR YRR TP AEAE R B i 3.97 pg/100 g B, HATEA
W BE N 0.53 ng/100 g(k=2). L5I&  FRiEVA T T FIAR o I 2R 400G H R0 Ap A 2 b ™ A AN X A
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Uncertainty evaluation for determination of vitamin B, in infant milk
powder by microbiological method

LUO Tong"*", FU Wen-Wen'?, HUANG Kun'?, ZHU Ying'?, WANG Ming-Qiu'? LIU Yan'?,
LI Shi-Yao'?, SHAO Cui-Cui'?, ZHU Bi-Ting'?, HE Ming-Yang'?, MA Yi'?

(1. Hubei Provincial Institute for Food Supervision and Test, Wuhan 430075, China; 2. Hubei Provincial Engineering and
Technology Research Center forFood Quality and Safety Test, Wuhan 430075, China)

ABSTRACT: Objective To establish an uncertain assessment method for the determination of vitamin B, in infant
milk powder by microbiological method. Methods According to JJF 1059.1—2012 Evaluation and representation
of measurement uncertainty and GB 5413.14—2010 National food safety standard for the determination of vitamin
Bi,in infant food and dairy products, the components of measurement uncertainty generated during the determination
of vitamin B, in infant milk powder by microbial method were analyzed, and the synthetic standard uncertainty and
extended uncertainty of the measured results were calculated. Results When the vitamin B, content of the sample
was 3.97 g/100 g, the expansion uncertainty was 0.53 g/100 g (k=2). Conclusion Theuncertaintiescaused by the
preparation of standard solution and the calculation of standard curve fitting havea great influence on the test results.

KEY WORDS: microbiological method; infant milk powder; vitamin B,,; uncertainty; Lactobacillus leichmannii
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YiH: K By S AR P — 5 &SR e R Ak Ak
BV EFR, 20T oD S AT 48 Bl T i SURRR R i
=M IR R A LY B SRk IR, W4l LG = 4k
R B, SSRGS . SRR RRRE AT
M, AL RELEAE R B, WARIEH, &S8otmi=,
[ 4 B4 L 5 PR 7= S A TG A B, BSR4
FE R bR B LB i . BRI LG LB 7 & dh p 4
HF By M EAMGIENE ., 44K B, WK A w
AN EE T . BRI L RO A v AR vk
U HEr s LI B P44 £ B, ISR RM GB
5413.14—2010 € B dh % 4 FE FARE S LA S AL ih o 4
A2 By, W E ) BUILE B i, H R A e+ 2
RELRRFF X 44 2 By, BIRR S EFN R A, 8 2
AR YA R B, SR H AT b G 22 40 LA
B e £ By, SRIAEE NI, kR
TR . BUALIEA 2 . HORMERE R . MmME KL, HA
WFFE SR JIF 1059.1—2012¢ I A 5 BE 1 5 #eom )!?
J GB 5413.14—2010 { &M & & ER R LE R
iR AEAE R By, BOINE ) DI ER I Bl LU A
E By KRN ERE R, HB ety ERT, LA A
J R S LR AR A, B e A T

1 MR5ERE

1.1 MR5RF

B ILE 7 FL K, 44 R B dRiES (=
99.0%)(K 3% K EMHARABRAF]); S+ 2 [RFLRRFF &
ATCC7830. 443 By, Ml HEEFRIL . ZLRRIF A A8
SRR B R AR AR AT B w]); Sk KRR A —
B AR E AR EREN . ATERR (Y — S R K IR G IR
(EZ b= A R A D .
1.2 UE5E%

H 37 UHS5300 4863, TOMY SX-700 & HE K B
4 . BeckmanAllegra X-15R B.0oHL . MEFEE)-FEF] £ XS204
TR Talboys BB BRI 24 X eI IR A #%; PHSJ-4F 52
5% pH T RIS B A BRA R
1.3 XEHE
1.3.1 #T&®y ik

Frir 2 g ZEAEEA A 10 mL JR-A IR UK BERR
A, JOKMERRY . FriERIEBIREE, FIA
150 mL 7K, F 121 °C/Kf# 10 min, ¥R#E1)5 7 pH £ 4.5+0.2,
FKEZR % 250 mL, . BEIER 5 mL, MIAK 20~
30mL, ¥ pH £ 6.8+0.2 J5 FI/KEFZE 100 mL. SRR

FEMVE T, HAMFINERP AR B, MEREEREN
0.01~0.02 ng/mL, f#ll,
1.3.2 % P45/ TARR R Ao ob 2 i 09 %) 4E 5wl

Z 18 GB 5413.14—2010¢ & & & E K4 L&
AR RIEL AR FP 4R R By, BOINE P, 5 R B bR o T AR OR
FERL I SE B A GE A 2 By, I5E TG R, KBt
TS AT Z 30 °CLLF o ] L3R PimA 50 uL 3t = 3L
FRFF BRI AR, A TEIRIEFRAE T (36+1) °CHEFR 19~20
ho 43YEIERETIAE 550 nm b E B 52 T A CRE(E, LAZE
AFR B THCOABARKR, REIRWRBOCEE AR, WA
PRI, THERES P iR R B, St
133 #HFHENegE S

He R B, SRHEAR R

X = 2 X L X l X 100
m~ 1000 " R

X-FEa 44 R By, 95 5, pg/100 g;

C-FERA I & i, ng;

m-A i I FRER B i, g;

-7 B EG

1/R-IATC A E R F

ZRE D

2.1 PRAEERES ST
Yir: R By R IE FATE B U (X) FER T4
& (DR & B AR EE ua(C), AfibriE
VS TR TC 1) XoF R T VS VR R AR I RN E By (C) R o
LR R T 7 A AR RS v 2 B Ua(C); (2)FF
sy F AR B A ORI E B uer(F), ELEAREERE AL 2 B9 AR
XIFRAEANTHTE . Urery (B FIFRREAE 7 25 B A X HR HE AN B 2
BE Upea(P); Q)W F R 7= A AT E E upa(b); (HEIR
PR AN E T Ure(R) o
22 THEEMITE
22,1 FFmigiR e E A A AT AL U(C)
Uret(C) FH v P 25 YRR T )Xot 1 000 38 8 5 7 2B (AN o
BE Uper (C) R AR T 1T 42 11380750 0 7 9 5 8 7 A 100 R X o
AHE L Uren(C)2 D ERIF AL
2211 BRUEGERAECH A AR XS BRAE ARG E E Urei (C)
R P T T A 5 A VR A 2 VA TR L P VRV ROR R
B0 {5 PR VR PO T 1
(DFRUERR #  WAOC . VERRFREL 10.3 mg 4R &R
B, FRUERH(=99.0%) T 100 mL 258, WAk e R
EIFFEAE R By ARUERE AR, TRV 102.0 pg/mL.,
e R By AR SR 7 AR Y AE X B VS B B
U(Cr): ZEAEER By bRl & & =99%, 4iJE i {E N
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99.5%, HIXFAHIE K 0.005, H IS IE, k=3,
HARX AR HEA T B uy (Cra) = % =0.00289,

Rt 2E AR B A S AR B9 R X AR UES 1
U(Crp): R B AH S 156 B 45 R fie K fe iR 25 I +0.5mg,
PRSI A0 A, k = V3o HARUEASH E B TS A 5 JEE 4
A

0.0005
Uy (Cyp) = 5 = 0:00029¢
u (Cyp) = Uim(Cyp) _ 0.00029 _ 0.02816,

%ﬁﬁ&ﬁ%é?@%ﬁﬁiHggﬁl%ﬁrﬁﬂﬁ%rﬁ ui(Cyo):
100 mL A PR A AL L2 84010 mL, HARHEAH
AT = 0.05774 mL. SEH A IR FE S I 7F (2042) °C,
20 °CHF K FIIEREBS AR BUE K R B 510 2.1x107* Fi
1.0x107°, 7K A ik 28 03z K 0k 3 366 1) i ke 3R 8
I AT K AR A . 100 mL 255 i A EUE ik
iﬂ@ﬁ‘{&%ﬁ}%%fﬁ%w =0.02425 mL, At

3
VO0ST7AT T 0024257

BRIEAH B A (€ ) = 0022 — 0,000063.

P A i 5 8 VB 1 7 2 AR AR AN 2

uy (6y) = \/u1(C1a)2 +u;(C1p)? + w1 (Cro)? =
1/0.002892 + 0.028162 + 0.000632 = 0.02831.

QFRUE LA WA K4EE R By, 102.0 pg/mL
o i 2 VA VR P B WO A A R 758 e L3 R PR A 30 o i
WeBEH 1.020 ng/mL 44 E By, bl TAEE W . KHE 1IG
196—2006 ¥ FH 8% 58 B 2 AG s B ) U, ZEARUERE 7 0 T
T R b A T 68 ) 5 TR 2 LR M AR B T SR 2 SR
W% 1o WO IR TR 7 A R G B AN 2 A -

u,(C,) = +/3 X 0.004052 + 2 x 0.000632 + 0.001182
=0.00717.

GOFRAER S TR EC R FH 2 mL 43 W 43 g
Wb TAEH M (1.020 ng/mL)1.0, 2.0 mL T 100 mL &
B Ak E SR . A E SRR E N 0.0102,
0.0204 ng/mL 45 VAR

Frue 2 irE: 2250 0.0102 ng/mL AHR (S PR TR
WEC 1. 2. 3. 4, 5mL, M 0.0204 ng/mL AR AES FH AR
I3, 4. 5 mL FIRE S, IALEER B, 1374, #hK
%10 mL. FERRTHE R 90 P v e A b o )
BHARH AL R LR 20 WOk R B H A 8
AR BR VAT E
1(Cy) = J 2% 0.00693% + 2 x 0.003472 + 2 x 0.004822

+2 X% 0.003622 4+ 2 x 0.002902% + 2 x 0.000632
= 0.01450,

DRI M, o 5 08 T ) X5 300 5 0 5 427 A 1) AN 0 S

EH
Ure1 (€) = Vs (C)? +uy(C)* +uy (C3)? =
4/0.028312 + 0.007172 + 0.014502% = 0.0326,

2.2.1.2 ARAEITZAA TR A I ik A i A X AR o
ANHHE S Uren(C)

XS 0.0102, 0.0204, 0.0306, 0.0408. 0.0510,
0.0612. 0.0816. 0.102 ng MYPRHELEAE 2 B, IR FIFEINE
WHEFE, 19~20 h JF e $5 52 M O AE

DISERE MR AR, FRIVEW & C MR AR bR, WA
B MR 3. SR A& MG bRt 245 2] 1\ O
Y=3.2867X-0.0255, I FEL r’ 4 0.9988, it Y=BX+A(A
NI, B MR, Hirh B=3.2867, A=—0.0255. XI A
WHgEAE R By, SR T 2 WINE, 4559914 0.020 ng
F10.021 ng, FHIE A C0.0205 ng, HabruEfi Ll oitE
TRV U 5 B AR bR AN B o B o U

- 2
(CO_ x)

u(C) = —
X, (Cxp— 0

+=+

TN
==
SRR

i
S- bR OME W W W OO fH R 2 K B M E

S= /2—&1[(“;_(20“”2 = 0.00396;

B-RifE R £k &%, 3.2867;

A-pRifERh 2RI, —0.0255;

N-XJ Co FOI 2 B, 2;

n-R v AR R IR B, 8;

X B R B G OP 4 i, X = Efio
0.049676 ng, (Co— X) 2 0.0008512 , YL (Cx;—
X 2= 0006736,

R, mAs o 2 LA T A AR IV W & & AR A
2 B RIAR X A 28 B 4531 o -
~0.00396 |1 . 1 N 0.0008512
T 32867 (|2 8  0.006736

Uper2(€) = u(C)Cy = 0.0546,
£ 5 W K | B R WA N U D R AW D

u(C) =0.00112;

FEH
(€) = Upe11 (C)% + Upe(C)? = 4/0.03262 + 0.05462
= 0.06360.
222 AL F A ARSI AR AL Urel(D)

FE it T AL PR 7 A 098 ERT Ao R A A R G R A
PR R R EANT S BE Upery (BRI AT it A2 B A X AR
HEAHHEE Uenn(F)o
2221 FREEFESE AR R AR AR E JE Upenr (F)

B R e R AR5 25 +0.5 mgo HARHEARHE
FEHuy (F) = 252 = 0.00029 g FEh HIFREEREN 2.6042 g
(R B0k 2 B 7 A 4 R A TE AN B 8 N e () =

0.00029 =0.00011,
2.6042




97

S PIRINE B JLEURY AR B SRR P

I

f

¥, %

%

LERE Ul

gp
. . . _ . = : EM001°0 0F T8 T
£9000°0 £9290°0 STHT0'0 0T XZ X, 0L X1 L 0IXI'T T $LLSOO EM 001°0 001 4 HEF & Tw 001
ep
0620070 8FH10°0 121000 —_— 0¢ 4
SXZTX, 0TXTT
79€00°0  9¥PIO0 960000 S — 01xI°T T £PP10°0 EMSTO0 SZ0°0 0t 4 3
. . . . - . 0% . ]
Y XX, 0L X T2 - ST TH S
78700°0 SPPI00 7L000°0 & 0¢ z
EXTX,0IXTZ
ep
L¥£00°0 $6900°0 $+000°0 R —— 0C 4
IXTX 40T XTT . . . .
gp +0Ix1°T F £6900°0 EMTIOO0 Z10°0F BFEWELL Tug
£6900°0 £6900°0 ¥2000°0 % 01 <
Ty o, Tuy ™ o
HIW  HIWY  maumy YHEN A Do/ If2 50 2 T Ty Yl UL b 3 2 i .
o) 1 T ) ik
WG FXEY LuE-S
SERLIR Y
SUOPN[OS paepuels saLids Jo uopeiedaxd dyywoly uoneaqied Jo AHurepradun 7 dqel
BT RS HINCER YD RAERENL 1%
£9000°0 £9290°0 STHTO'0 S 01xI'T T PLLSO'0 EMOOT0 001°0 T B
. . . o1 - . 0% g
00T XZTX 4 0TXTZ v HEEH TW 001
811000 081100 £7200°0 & 01xI'T T SST10°0 EMOTO0 020°0 I o
P —— x F F 3
0T XZX,-0TXTZ " W& TWol
S0¥00°0 S0+00°0 20000 S — 0IxI'T T #0+00°0 EMLOOO L0070 € =) j
. . . - - . ‘O . N —
IXZX, 0TXT1Z - SE WS T 1
Ty B ELEHR O/ B WA Do/ (EFRE M T/ E MY FHLEH  TWEUYEY
B0 7 A DS e N 7 1R W ) Hitk
EEE ENEY

UOKNJOS }I0)S JO WOPN[IP YW} HONRIGI[I JOAIUIRIIDU | I[qEBL

LM A FS U BLYDRHETRENL 1 ¥



98 B dn 2 4 R R I A 4R

12

2222 FERRRESL A A RS EA T E E U ()

R — B IR SR RV i . KA. RS pH {EJE T
KEZ % 250 mL, 1 I8 BHUEM] 5 mL, il AZK 20~30 mL,
P& pH {EJ5 /K EARZE 100 mL, FIERER 1| mL E
2% 100 mL 20, R

TR 5 88 T SR ) 45 L R T B8 5 W 7 A (A T

EW R 4, HHEMBESTHEER: wep(f) =

J0.004052 +0.00290% + 2 x
0.000632 4 0.0004232

K0, 5 H0 A 38 ™ A 0 A8 X bR R i E R

Uprel (F) = Uper1 (F)? + Uper(F)? = ¥0.000112 + 0.005082
= 0.00508,
223 MEE LM A GAIRE R T Ua(b).
XAl A AT 4E A R B #E4T 6 UPATINGE (n=6),
WK s, 4k MU gE R A KU B bR o 22

n -3 N
S(X)= /WZO.O%IZ ug/100 go XRE L HEATFAT I

B2 W, BT LU R X XN MON B E
UA(X)= b—g =0.0694 pg/100 g . Ft AL XF R E JE N
Urer(b)=us (X) X=0.0174
224 EVKE A 6T Ua(R)

WOBHAEELE 4.1 ng/100 g MK EIEIETT 6 YRR SE
5, [ e 25 R L 60 AR [T A S 2 [T %ol
94.57%, I3 FH U1 FEIR 48 O A [T R Al v 22 0

S(R)= BB —0,01352, (51 15035 14 45 ot A 1 5

JEE RIRH A VAN A R B 53
u(R)=S( E)Lfr_?fo.oossz;

Urel(R)=u(R) R=0.00584.

= 0.00508.

225 ARTHESE

i By AR E BB LR 7, S AHE A
kST DR A X BN B E EA

Urel X) = re1 (€)% + Uper (f)? + Upe (0)? + Upe (R)* =
v/0.063602 + 0.005082 + 0.01742+0.005842 = 0.06639,
226 ¥RIRHEE

O AR R B E E N ucX) = uag(X)x X =
0.06639x3.97 = 0.26 ug/100 g, B AL & K T k=2, f1 7 A%
RY 95%, U = upe(X)xk = 2x0.06639 = 0.13278, £
Y K B, SR8 3.97 ng/100 g, N @A E
A Ux3.97 = 0.53 ug/100 g [ ik A= W <2 22 40 )L
A pYEd:E By, &M RS R A s K (3.97£0.53)
1g/100 g

3 & i

ABIFAEE T AE Yk E B8 LI R i R By
FRBAE L . AR, KSR A LU A
R By SR E 2R A TRIMRR S RINER, H
A DM 5 e AN R DR 3R ) s T YR I 1 R 7 P £
PG TR AR 5 AR AR A 5 B2 20931 0.0326
F10.0546. GAEYIMIESEA:R By RAHR L 2 IRFLIRFF
BE S A AN PR AEAE R By, 1IN F B SRR 1™
A A ISR, T L 2 RELIRAF I A KO A B R
SRR AR R By, S RAIREEN R, MR
HEE . BHiSRITE], pH . RIS, I, 78 H H SLprke
Wb 2 A SRR, BLTE B A A S 58 26 A F,
X A YT 1l P A B 2 G o R 10 2 T DR PRI 25
SRIUERTE

R3 AOEHEER

Table 3 Results of standard curve

i Cing FHWOLE AT 2oy XA r
0.01019 0.012 0.011
0.02038 0.038 0.044
0.03057 0.079 0.078
0.04076 0.105 0.112
Y=3.3038X-0.0231 0.9988
0.05095 0.137 0.145
0.06114 0.178 0.179
0.08152 0.242 0.246

0.1019 0.312 0.314
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Table 5 Results of replicate determinations of vitaminB,,

75 AR Bio BT 4140/ (ng/100 g)
1 3.823
2 4.124
3 3.965
4 3.988
5 4.025
6 4011
P 3.989

F6 YEEF B, MIREWERYESER

Table 6 Recoveries of vitaminB,, in spiked sample

i -
2 3 4 5 6 R
75
ERLI/%/%: 93.52 9434 95.14 92.60 9622 9560 94.57
o

#*7 HERBHEMNTHEELR
Table 7 Summary of relatives uncertainty components for
vitaminB,determination

s T T B e
AN
Uret(C) FE IR WY 0.06360
Urei(F) FE it Ay A0 21 0.00508
Uret(D) W 8 A 0.0174
Ura(R) 3 (e s 0.00584
SE 3k
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