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Abstract

This article discusses the research work on sucrose solution standard substances, including the
identification and selection of raw materials in the development process of this series of standard
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substances, the preparation method of standard substances, the determination method of charac-
teristic values, uniformity testing experiments, stability testing experiments, and constant value
measurement work. After investigation, it was found that the series of standard substances re-
mained stable within 6 months. To obtain the uncertainty of this series, the various uncertainty
components introduced by sample uniformity, measurement dispersion, and other factors were an-
alyzed and determined. Finally, the relative expanded uncertainties of the sucrose solution stand-
ard substance with standard values of 1.00% and 5.00% were determined to be 1.0% and 1.0%,
respectively. This series of standard substances has excellent metrological characteristics and ap-
plication prospects, and can be used for research and inspection in related fields of food, medicine,
and chemical products. It helps to achieve metrological calibration of related inspection instru-
ments (such as sugar meters), evaluation of analysis methods, or confirmation of sugarcane content
detection and detection methods in various substrates, and is expected to assist in unifying sucrose
related values.
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1. 51§

FERE AR — e W00, 2 B SR BBy, RSB, . 250 Fhy. Rsed ) LF#
BorAn, HAERZE. HIE s B . RS AAEE T EEN . RS, FNHKE
FTERTER . PUEFZ A FIRIEFN S & ELPrEF T, SRR, TA DM AR A LA F
RGN 08 43 5 B M AR T 0 PR B VA PR VR A0 AR D v b RS B X S 2 T 190 o 4 o AN 8 SRR Bz [ 1]-
[3]. HAT, EZKC KA IR AR D) R B R R = 2N 10.0%- 30.0%- 50.0% [4], {H2 HarHE
P L IRV AR AL PR RE T IO AR 2D, TEvdis B A ph 2o E AR TR ) T H 2R K T R
117 ] 40 TG w43 LU () B R VA VR bR v . Rk, T R RV AR HE D SR ORI 7S, — T THITE 3 BT Wl i
B, LS. AR R TR H IR TAERE A R R, Sy, A E R &R RS
— I RAEARE,  DAORUEAT 28082 LW B vE AT 6 S 4t B B AR S, SRURIN i L W VR P v 470 Jo Bk
ZARMKREREMZSE, N6 b2 AR AT B AR At o B R S5 1-(7]

HR4E JIF1006-1994 — Ze kit AT il H AR FVE ) [81LA K JIF1343-2022 (hr 4 i 1) 2 18 S #5125)
PE, RREMEVEAS) [O1WFIT T AR E A TRE MR VA R S L . 1% R P RS HEY A Bh T ST B DG AR (b
RUP)RIRHE . 43 BT 75 5 PG BRORE A 2 S A I B A I 7 vk O I, A B B g — AH DG EAE,  SEIAH B
NI

2. KRMHEMRSE
2.1. EEUHSRHA

Hz#61¢: Abbemat 550, BLHuF] Anton Paar A#]; H-TFKF: CPA225D, f#[E Sartorius A#]; 5K
ISFK: ZRdithK, EEERRKEFAHEZRGESGH: GBWI10067 A EIREYR: FritEE
RNAEJE 99.7%, AHIE U=0.8%, k=2, HFETERZAT L.
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2.2. HARF=E

2.2.1. FREMREEREHIE

T 250 mL #ETE R E A HER R GBW 10067 FEFEZALFEARAEY) ) 1.5055 g M imi4lizK 148.5178 g (K
7 1), GBWI10067 JENELALFEFRUEDIIR 7.5229 ¢ I im4lizK 142.4819 g UK 2). Frib— G RR0H8E41, WL
1 mL 7342248 2 mL UM IREE, AR &3 150 Moc. —&47F, NOZRMER, Anf
PG T e UmAE A

2.2.2. FFRFIHE
Xt Abbemat 550 H ST EACI 52 45 S (KRS 35 FE S 22 AT MR BT
FE#RESES: L 2 AR I RERE b, ERME 6 WK, 2 i B A bR i 2% o
LRSS DL GBW10067 FEFEAE FEAREI T VG T, BCi s 7 AR R RERE KV, e ok
N T4 P A TR A T R 23 #T
DR RN RS B VA S SRR S, TR A1 e e s
2.2.3. HREHSERE

TE(23°C +5°C) I X il & [P I W AR AE 0 R BE W LARE R Abbemat 550 H 24T Y6ACFAT 3 I EAE
RSP E IR AT SR R T T o

224. HEHNBEENER
KIARE %% R 6 NHI ACTRITERAT T, GEHL0. 1. 2. 3. 4. 6 DAMEARMET AL, K
F Abbemat 550 HZNHICACTAT 3 YIRS L (A1 SURIRE S, TH RIS AT P R A 2 HT
FLEARR B MEE S TENHT 7 RINMA0C £ 2°CHBHLE 214 T, EHL 0. 2. 4. 5. 6. 7 RAEAK(A]
FT 55, SKH Abbemat 550 HBHTGACEAT 3 U E X B I ()T s AR, VRSP IME IR AT R R

HT.
2.2.5. EEERR
AR GBW 10067 JERE 4 bR vy A = R alifb K e, e [ERAN
c="" xq
- m+M

X, CONAEHEIIE, %: m AFREUK GBWI10067 REFEALEFRUEMI R &, g: ¢ N GBWI10067 HERE4L
FERRAEVI R AR B, % MONFREE LK R E, g
2.2.6. EEEXIEIE

396 P TE) 2R 7R () B X AT UE AR HEY 5 . R B R Tl N AR 2 — i B TR 1 GBW(E)130456
GBW(E)130457. GBW(E)130458 JEHE /K MR ED) 5347 HLXF 4347
3. #R5iTie
3.1. FEFRIEER

K H Abbemat 550 5 ST IR % FE /3 B &b B an < 1 Frow, AR AR O 22 /N1 0.2% Ut RS % 5 R 47
2K A5 AR I Abbemat 550 H B3 GACE A TR S 138 S0 K As e o dr

LMo pral Ran e 2 FE 1 s, bRkl Zk R?=1.000, HECHMEATNRE 2 8-+ 508z, uERl 1
ZITE R I AN Z A R4
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Table 1. Abbemat 550 automatic refractometer precision analysis results (%)

%% 1. Abbemat 550 BT HUBEEE S HTLER (%)

WL 1 2 3 4 5 6 RSD(%)
K1 1.001 1.003 0.999 1.000 1.001 1.004 0.19
K2 5.012 5.015 5.014 5.019 5.023 5.016 0.08

Table 2. Linear analysis results of Abbemat 550 automatic refractometer (%)

%% 2. Abbemat 550 BT S HIL M S HT L5 R (%)

[IRGHIEEED 0.114 0.502 1.005 1.995 2.987 4.992 7.991
WRE 0.109 0.494 1.001 1.994 2.987 4.998 8.009
it y=a+bx
8 Y] SN
ew AR

AR -0.00765 + 9.8052
Gk 1.00304 + 2.55673
6 - BT R 1.57381E-5
Pearson's r 1
—~ R-Square (COD) 1
x -
K Adj. R-Square
=re
=
m
L=
2
04
T T T T T
0 2 4 6 8
M8 (%)

Figure 1. Linear analysis diagram of Abbemat 550 automatic refractometer

1. Abbemat 550 B EhHT HAL LM AR E
3.2. BAMRE
PISIPERG G 45 0% 3 Fio(BA 1.00%BE M bR EY BN, B F Al S F, = 2.297, 1H5EA
B F<F, a5t ER ., R, 5.00%E S EAMEY RS S HEWAF SRS FENR, HER]
3% 4,

Table 3. Homogeneity result of 1.00% sucrose aqueous solution reference material

= 3. 1L.00%ER R R EM RIS MHER

) R (%)
iR
1 2 3 FH{E
1 0.999 1.001 1.000 1.001
2 1.001 1.003 0.996 1.000
3 0.999 1.001 1.003 1.002
4 1.000 1.001 0.999 1.000
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=
5 1.001 0.996 1.000 0.999
6 1.001 0.994 0.999 0.998
7 1.001 1.003 1.003 1.001
8 0.994 0.996 0.996 0.995
9 0.998 0.997 0.999 0.998
10 0.999 1.001 1.003 1.001
11 0.998 1.001 1.003 1.001

Table 4. Variance analysis of homogeneity test

4. HEMRBFENTER

FEAR VA VAR F (mmol/L) 1.00 5.00
O 1.01E-04 2.57E—04
02 1.25E-04 3.49E—04
Vi 10 10
V2 22 22
st 1.01E-05 2.57E-05
s 5.70E-06 1.58E-05
F 1.770 1.621

33. REMEE

350 4 6 BT 2 AVKEEACT YRR RO AR R 1 K TR MR R M G B, I
PERUR AT RS M S AT V0T, ek B, MR A R, s(8,) NAVRIORRERZE, 10, -s(B) N1
Fole LA

Table 5. Long term stability test result
F5 KHREMERER

(%)
A ()

1.00 5.00
0 1.000 5.015
1 1.003 5.021
2 1.001 5.015
3 1.000 5.018
4 1.001 5.016
6 1.001 5.014
B 7.62E—05 —4.57E-04

DOI: 10.12677/hjfns.2025.141001 5 B ETRRE


https://doi.org/10.12677/hjfns.2025.141001

WEDE 5%

s(B) 2.80E—04 5.22E-04

Loosa ™S (131 ) 7.79E-04 1.45E—03

Table 6. Short term stability test result
6. WHIREMERLER

\ WK IE(%)
1A ()

1.00 5.00

0 0.999 5.017

1 1.000 5.014

2 1.002 5.016

3 1.002 5.012

5 1.003 5.019

7 0.999 5.018
B 8.82E-05 3.73E-04
s(f) 3.14E-04 4.23E-04
foosa S(B) 8.72E-04 1.18E-03

KARVIGMEVIFHEH HIE n-2=4. BEKF p=095 KGR T, SERAN t0054=2.78, JIF
TR B <ty 5(B) o ZERUEH], SN ERIEALE, AIEBUE MR 1F IR A
BEAIs s AR T sk .

34. THREE

IR JIG1006-1994 (—ZFrAEDD TR WTRIFEARMIEY [8]5 JIF1343-2022 (HREY) 5 1) 52 18 S 35 20 1,
FaE VRS, AR EY S I B A B S = 5B k. B E SR 5I NI E E . FEf A
SIPE A IANRE S . FEMAERE A AR B FE[9]. A ST LA 1.00% B VA b vE S5 A9 g T B .

3.4.1. EESINNTHEE

K5 A RVARE (BB, SR IA B EY) BT BT 7 iR A0 AN 2 FEPPAS 1R &R [10]-[12] 0 16
AR HEYD 5T B ANTA S FERIR T 0 N =38, 0l (1) SRR B ST NI E BE () (2) FRE:
SINBIATE B (um)s (3) BEME ST EE IR BB SIN AN E FE () o

(1) FRBHRAERD T 51N IOANKA RE JBE =« AR BERE TR PR AE ) 5 R GBW 10067 BERE 2 FE AR i,

e \ - 0.8%
RIS AR R DR A E L 0.8% (k=2), W, = W =0.4% .
. 0

(2) MREGINBIAHE B : BF T R E DL S FIRR RSN o B R R LR R 1.5055
g GBW10067 FEMEALEEARHEDI BT, T H T RPN EEE 0.1 mg, BEEIFHESEAFEAH R, W

u, = \Ex%: 0.082 mg . HRYERFAALUES, HEEMEIANKAFEE: u,, = 0'?/2553 =0.0104mg . &
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AR5 u, = Jul, +u’, =0.132mg , Uy :lsosz—mlmxmo%:o.oom% o VAT T AR R o R
. X

=T GBW10067 BEREALFEAREYIT, 51 NBIAHE FERUN, W] 2B

(3) BERES T EERI B SN NIATRERE: BRI C. Hy O =FonE, RS B AN R &
HObFAERR 2 TS5, =7.36x107 g/mol » 1, = 3?24 $7100%=0.00215% .

éﬁi’?%%”: urel,I{t'l = \/ufel(w) +ufel(m) +ufel(M) =0.41% -

3.4.2. FHANSINNTHREE
I SIPERTARYE 3.2 304 OBCR AT BAL B8, FRMERZE N 5, = [ ;sz =0.0021 . NI

0'031 x100% =0.12% -

Uper oy = % =100% =

3.4.3. FREMSIANNTHERE
AFRE MERTIRYE 3.3 H IBR AT BACE 52, 6 N BORIRRSE TR SN EE D -

y, =5(f,)xt =2.80x10" x6=1.68x107, u, = Oiog(l)?gxloo% ~0.17% .

344, FREVRNERAHEE

A AT E) 1.00% 1M ARV R AR AT R E: u, = \/ufe,’m UL, tul, =0.45%, xR
RifgEfE: U, =kxu,=10%, k=2

B AT 2 5.00% 1 B EARE TR A AR BB : u,, = 0.41% , XY RAHERE U, =1.0%, k=2

3.5. FIXBUREYIREERS

R T EBA AR Tk N AL 2 — 2 i GBW(E)130456 FERE /KB AREY) L. GBW(E)130457
FERE A AR HEPI 5T . GBW(E) 130458 FERH /K VAR AEY) 57 55 I 1] (1) B BV B A T BT 23 T o

BARTER, R FHAR UG R SRR ) SR B B v AT AR v, P [ B R Tk B FH A 2 —
P ESEIARIEVIIR, GEHUNGE 7 FR, B BORERE K TR R A 5 D0 B 2 SRSV e A S (B AN o
FEVGFRIP, R AT () R B VA VbR P T L (B S B A R R I — 2, HLRERase . (EHEMRR A

Table 7. Verification results of reference materials (%)

= 7. RIFEBREYRIIELE R (%)

GBW(E)130456 GBW(E)130457 GBW(E)130458
SRR 10.0% 30.0% 50.0%
1 2 1 2 1 2
10.014 10.016 30.031 30.027 50.045 50.044
A 10.018 10.012 30.026 30.028 50.045 50.049
10.018 10.014 30.032 30.030 50.047 50.046
PHME 10.017 10.014 30.030 30.028 50.046 50.046

4. it
RSS2 0T B VAT A 0 J 2 A5 P 0 FEE A i 3o B8 By bl) 4% 1 L AT BB WA, 4 K%
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THEARAEXT R EA) B SR AR RE PRI EESR o AR JR BB A7 5 1 DNk (5088 ) - B A v S o o i PO 0
ARSI B I AT & U, IR I IEA RS NI, AT DL 2 11 24 A RN 8 Uk 1 At FC ARG 0 75 5K
AT A RS R, R DA A I TR ARHEAM M T VA, A R & i
DN e R S A B R PR AT . ROR T AELEWE ekt 2 b, 3 — B0 U R AR A BB 25
FRAEVIEL,  SEANSE AN R0 73 08 A ) SR 5 5K

EEWH
U 5K T A W B IR ROR R R I H (2022MK093) K N T 3R AE 5N A R Al AE T I H

(2023 A04J0545) 11 3 HF .
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