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Uncertainty evaluation of determination of sulfur dioxidein dried shiitake

LEI Ping, LIU Hai-Yan'

(Institute for Agro-Product Quality Standards and Testing Technology, Shanghai Academy of
Agricultural Sciences, Shanghai 201403, China)

ABSTRACT: Objective To evaluate the uncertainty of determination of sulfur dioxide in dried shiitake. M ethods
Sulfur dioxide content of dried shiitake purchased from vegetable markets and supermarkets was measured according
to GB 5009.34-2016. The mathematical model was established according to JJF 1135-2005 to analyze the sources of
uncertainty. All kinds of uncertainty were evaluated and synthesized according to different classification of sources.
Results The results showed that the sulfur dioxide content in dried shiitake was (0.0610+0.0013) g/kg, which
exceeded the national standard limit (95% confidence probability, k=2). Conclusion

measurement results mainly comes from the uniformity of the sample and the calibration and dilution of the standard

The uncertainty of the

solution.
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W, 95 BT AR E IEE, R A R A A (E R
ABIFERT T 7 4t op AR AR I AN BE I SE 1EA T
SE, VU Tl b i e R 1 2%

2 MHERE

21 &E5ERH

DFT-100 BY Y1 ML (L5 MR AL S B AT IR A D .

IRFR(HCI) . #iFR(H,S0,) . FTAEMETE K[ (CeH100s)N]
AL (NaOH) . TRERHN(Na,COs) . Z R4 (C4HO4PD)
TRARHLFR 84 (NapS,03-5H,0) . LK B U R 4 (N & S,05) |
Wiy . Wb (KNP, E2ERBIRAE RA ). 5
16 FH7K J9 GBIT 6682-2016 M ) =K,

2.2 RFIEH

MR- KA (L1, VIV): B 50 mL £hiR, B MiA
50 mL /K Hr, dmididie e

PR -/KIEW(L9, V:V): B 10 mL Hilig, ZZZ&MBA
90 mL K+, bt .

TEMFE/RR (10 g/L): FRECATVSPETER 1 g, TREUHIIR,
JA 100 mL ok Hr, Suhnidede, & 2 min, RH, I5H
PR,

ZIRESTEW(20 g/L): FRER 2 g ZIRES, BTk
FHHFi B Z= 100 mL,

23 FRERREH SHRE

BRACHR R ANFR E S (0.1 mol/L) : WA IE H w AL
T BRENAT HE I R (I 13 4w 5 H1708081/064) o

MERMEA T [c(1/21,)=0.10 mol/L]: BRI 13 g ik
B 35 g, /Ky 100mL, FEFHARE A 3 iHihER, Mk
B 1L, TuBJE e ARREI . R G G R bR A
FRAE o

AR HE 7 i [0(1/212)=0.01000 mol/L]: R Rz i
[c(1/21,)=0.10 mol /L] /K & 10 5.

Wi GBIT 601-2016 fh2=3R70] Ao vfi i <2 Vs T AG Tl 25 )
Fic 1 9 BV (0.1 mol /L)), FRH 13 g Al 35 g filt Ak
B, #F 100 mL K, BEFERER T, HE 2 d R
1000 mL, #£57, &I 35.00~40.00 mL Fig sl s e, & T
MEI Y, fm 150 mL 7K(15~20 °C), S 5 mL R
[c(HCI)=0.1 mol/L], FH[c(NaxS,;05)=0.1 mol/L )&t ik
BT B TR A2, 2N 2 mL BENHE AR (10 giL),
Uk S IR AT R

[ I 2 P 3z B 250 mL 7K (15~20 °C), #ii 5 mL
[c(HCI)=0.1 mol/L1ihER %, i 0.05~0.20 mL i il A it
WM 2 mL FEMTERW(10 g/L), H[c(NaS,05)-0.1 mol/L]
i A R Y T R T VAR T A 2 T VR T 2K

24 H@mEUNZE
241 HEH4E

AT i Y BT N, TR YO LT R, Ji
¥5), &H.

242 x4

FREL 5 g HAIREM ORI 2 0.001 g, HUEEE L& &
R AE), 2B, 7K 250 mL . 23k i R
B, BRI 25 mL ZFRHT(20 o/L )RR, KA
AR AR T o SRJE B I A 10 mL AR
KW, SrEDEETE, AR MBI F] 2 200 mL
B, (VS BEE T o R, FERIE Lmin A4, B
K pp YRS T o

[l s S0 BRI B TP AN AR S A, ok
1L R BRI
243 & &

v A B AR YO AL 10 mL Eh R -K AW . 1 mL
M8 /R (10 glL), #8412 )5 FH AR fE 7 W (c(1/21 )=
0.01000 mol/L)i%<E B I AL, H 30 s WAKRE,
O ST G 0 TR TR A T TR
25 HEFERR

AR AR 4 (D)5

X=(V-V;)x0.032xcx1000/m (1)
(L) X—FE b ) B AR AL B R (DL SO, 3T, g/ka);

Vi A i TR A BRI TR AR, mL;

Vo—75 A SE BT HE 19 LR vV AR, mL;

0.032—1 mL RARVEA R [c(L/215)=1.0 mol/L1AH4F
TR R, g;

C— PR MES RO BE, B0 2 mol/L;

m—IRFE T A SRR, g,

3 HRESR

31 ATHHEEXRFESH
HRYE — SR BR 40 E 2k T SN 5 2 103 A e A
A3 HTAS RN A B X AR HEAS I 2 R
U g2(1) +U g 2(2) +U 4 2(3) +
“@“”:Ju2%£+u2%5+u245 @
U g (1) — RS TS 5| A (A 52
U g () —BE SR BRI LA O AR B 5
Uy ) —FERRTHE B T V., Vo 51 AR & BE;
U g (4) — BT AR E T
U i (5) — i AR TR 5| AT A 2
32 THEEZTENTE
321 HRELMEIANGTIALEU g(0)-A EFHHZ
i 3F 2 10
BT T A AR LR 1,
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®1 ERE(TFERH)P_EMLREIE(%)
Tablel Sulfur dioxide content in edible fungi
(dried shiitake) (%)

— n

X _772
m/g V/ImL Vo/mL c/(mol/L) X/(g/kg) (gkg) igl(XI X)

50287 145 05 0.01007 0.0609

5.9557 167 05 0.01007 0.0633

56821 16 05 0.01007 0.0624

52673 151 05 0.01007 0.0618

54226 15 05 0.01007 0.0594

0.0610  2.68E-05

54733 152 05 0.01007 0.0601

5.0287 14 0.5 0.01007 0.0577
55275 158 05 0.01007 0.0630
50369 146 05 0.01007 0.0614

53408 15 05

1 —0
”—1Z(Xi X 2.68E-05
U (@) = i = '10*;) /0.061= 0.0090 .

X+/hn -
322 HMEMREIIAGTHAZLEU,4(2) it M
s B SN B, EREIET AL204-1C Bl
T RER K e iFiR 2% H+0.0005 g, B k=+/3, NKF-5]
ARIFRIERZ N 0.0005/ /3 ; PIFRET BEAT 2 W, Wi FRde
IR AR E A

0.01007 0.0603

u(m) = 2{0'3%05]2 —41x10%g .

FLAHXI AR HEASf 2

-4
Ui @)=t (M) =
323 H&LETAAETIIANGRALU, @) it F1

(1) 2.00 mL J# 2 & 51 A AREATHE L5 Ura(Va)

H1 JIG 196-1990 ( # FHBEHSHEE% ) KE MRS 5
2.00 mL Ji# 5 B4 B VPR 25 8 10.01 mL(A 4R), AT
i k=~/3, AHAIERE u(Vy)=0.01/~/3 =0.00577 mL, x5
TEASHAE ¥ 4 0.00577/2.00=0.00026,,

(2) T LAE B ARIAREATNE E R Ua(Vo)

T 2 S AR (0.5 %) iR 22 9+0.005 mL, £ 2 &
A3, SIARIBRHEAT E FE Ura(V2) 0.0025 mL .

(3) 2.00mL ¥ 4 B R AE IR AR5 | AN &
Ura (V1)

HEi 17 C, MISIREAL 3 C, KK R ECh
2.1x10°4°C, n[{53] 2.00 mL JHE B (AR LAV K
2.00x2.1x107%/'Cx3 ‘C=0.00126 mL, #5140 il k=3 ,
FRUEARHR A 0.00126/ /3 =0.000728 mL, HHXHHREAR

=0.000082 .

5 B 9 0.000728/ /3 /2.00=0.00021.

FH T Vo 5 D B i 2 R BV 4K -5 VT 512 A 3l 22 1
SURACAH EE AR/, SR AR 2 Vo i AR AN E AR
AN, AT FSCH Vo' AN JE R R A, 22
WA

DU HAR RS bR AN 5 T

Ura(®) = Ura M) +U g 2(V5) + U )
—/0.000262 + 0.00252 + 0.000212 = 0.0025 -
324 AFREBIRATEIIARF NG RH T
BB T 15 2 VA VR A R B2 [ € (1/21,) 4% X (3) 343
C (V2)=(V' 1=V )xc' 4/ (V'5V' ) (3

KE)H:

V' A A RN A T R VAR, mL;

V' 25 PSR FEGA QAR BR bR i o A TRUAR, mL;

C' - — A RBR R B v T S T TR B, mol/L;

V' o— A AR, mL;

V' —25 1S PO ABA ARR, mL

1 H GBIT 601-2016( Th 2787 A i 22 Ve B il 45 )
AIELR, ARAER BRI AARE R 2 A TS2ER, 435145
4 AT o I 5 SR 22 1 A X L 3l K o T R
B2 N 8 HLA T AE 45 R B - A E b a5 R . et
AP, S R AR T IR A MERIE (3R 2),

F 2 0.1mol/L BUREBRRITELE R
Table2 Calibration resultsof 0.1 mol/L iodine standard solution

A

WE 1 2 3 4

SR B A
N 0.10539
e

S5 B
. 0.10568
B b

0.10549 0.10557 0.10563 0.10552

0.10540 0.10534 0.10557  0.10550

TR HE VS I B o 1l B AT S B BRI B,
FE BTN E B RIR R LT 3 E sl (@il
HEMEA RBAHER); (0)FfCHRREPRER RS A A
B B (o)t ML B R A B A R R

(1) A ZEPFE BIAREA o B

F1NFTEH AL B IIIEEE, SR bR R

=1.0x10*moal/L .

=1.6x10*moal/L .

BT LALL b P 2E 508k 1) A v Bl 22 A -
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S - \/(nA ~1)Sp” + (ng —1)S,,2
(na-D+(ng -1
_(4-1D(1.0x10%2 + (4-1)(L.6x1074?
- (4-1)+(4-1)

=1.3x10 *mol/L .
B A SEPEE AR FR A B E B U g (A) =0.0013,
(2) BACERRENA IEAR A ¢ 5L A A E
AR, G AU FR AR VA VY B S 0.1030 mol/L,
XY AT EE N 0.2%, k=2 kb, 55U 4(cy) =

002 g5,

(3) MR RH TG ABIOHCE % ¢ U (V) 19
T

50.00 mL ¥ E &1 MPE 5+0.03mL, #4457 4341 B
k=~/3, FRUEAHE R 0.03/+/3 =0.0173 mL, AN AR AR
152 B 4 0.0173/50=0.000346.,

THELSIREN 17 0.05 mL, 5IARIFRIEAHE R
>4 0.05/35=0.00143,

P T X R AR L U AT TR AN AR AR, PR R 22
7 AR BURAE S | A A 2 2 AN

W: U,g(V)=0.00294

Urel(vll) :Urel(v'z) :Urel(vl3) :Urd(vl4)

—/0.0003462 + 0.00143 = 0.00147 .

(4) WUBRIE T TR AE 45 R A 5

DRI AN AN 2 B 22 R AR BB ST, oM oetE:, T AR
TR bR A 25 SR AN & PR MEAS I S BE R

U (4) =U g () = JU g (A) +Urg (€) +U g (V')

~/0.00132+ 0.0012 + 0.002942
=0.0034 .

325 AR T I R U, (5) B

{51 10 mL (A Z0) R RIS F11 100 mL(A )Y 2=,
BARUEE R B BT 0.01 mol/mL AR eSS B, i
BERE AR BB AS B 2 B T B 2 VA YR AR o ) S A
LG R BUR e . MR BEAE AR SRR E . AR J0G
196-2006 { # B RS EAK E AR ) P48 H B RS AR Y
ez, AR RO B R T B R R A RS |
AR E

(1) 10.00 mL FFRZAL AT (A)F 100.0 mL 2 &K
TR HED | A BN o

10.00 mL BEFFER B IRAS (A) ) MPE Jy£0.025 mL, 1
I k=3, FRIEARHE R N 0.025/ /3 =0.0144 mL,
AR EAST € £ 0.0144/10.00=0.00144.,

100 mL £ A9 MPE 25+0.10 mL, #3553 I k=
V3, FREEAHHE A 0.10/+/3 =0.0576 mL, X HRIEAH;

E & 4 0.0576/100=0.000576.,

(2) AV Mol PR R A S | A R AN 2

SLEEEIR 17 C, MIMEEAME 3 C, KIREREK
ZYh 2.1x107Y°C, TI15F) 1.00 mL BRI (AR
54k AV S 10.00%2.1x107%°Cx3 ‘C=0.0063 mL, #%45)%
Ml k=+/3, FRIEARHHEE A 0.0062/ /3 =0.0036 mL, #f
St BRI AN 5 S 0.0036/ +/3 /10.00=0.00021.,

Af35] 100.0 mL ZEHHRA)KFUEIL AV S 100.0x
2.1x1074°Cx3 “C=0.063 mL, ¥ 4MI k=3, Frifk
RHE R 0.063/ /3 =0.0364 mL, X7 A B 2 i H
0.063/+/3 /100.0=0.00036.

(KLU, o o 3 T O PRV B e AR 5 | A B A N AS 1
B Ry

U g (5) =/0.00442 + 0.0005762 + 0.000212 + 0.000362
=0.0046 .

33 AMIFETNHEE
ZHESIRAHEE WE 3.

®3 THEESE—RER
Table3 List of uncertainty components

i E
BE4p
HHE 0.0090 0.000082 0.0025

Urel (1) Urel (2) Urel (3) U rel (4) U rel (5)

0.0034  0.0046

MRPETT 515 B A0 25 S 1 22 T 4 110508 0 & U
AHERE:

Uyg = \/Urdz(l) +Ure|2(2) +Ure|2(3) +Ure|2(4) +Ure|2(5)
=+/0.00902 + 0.0000822 + 0.00252 + 0.00342 + 0.00462
=0.011.

B W R 8 E BF R Uc=U,gq xC =0.011x0.0610=
0.00067 g/kg.
34 TRAMEE

B &R F k=2, WP RAH 2 N
U = kxU, =2x0.00067=0.0013 g/kg.

4 % i

SEHIAR R FH o Hh AU A T34 0.0610 glkg,
Al 2678 M (0.0610+0.0013) g/kg, k=2,

A S A s P A AL B S = o (0.0610
0.0013)g/kg, Miit T EFRHLE R BREA7R1fE 0.05 g/kg (95%E:
fEHER), HE AP AR R E M A0 E w1t
B, RTHIRE SN RIS . PRI R AR E R RS . RN
T R T R 7 A AN A B DT R B R, S e A IR £
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