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The interference factors were analyzed based on the principle of
titration and instrumental determination of sugar
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(1. Beijing Institute of Food Inspection and Research (Beijing Municipal Center for Food Safety Monitoring and Risk
Assessment), Beijing, 100085, China; 2. Key Laboratory of Key Technologies of Major Comprehensive Guarantee of
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Abstract The High-performance liquid chromatography, ion chromatography and titration methods
were used for the determination of fructose, glucose, sucrose, maltose and lactose in 18 kinds of food,
such as milk powder, soybean and peanut. It was found that there was no significant difference
between the results of ion chromatography and High-performance liquid chromatography, but there
was significant difference between the results of titration and chromatography. Based on the principle
of titrimetric determination of reducing sugar and non-reducing sugar, a verification experiment was
designed to analyze the interference factors, the results showed that food samples containing non-
reducing sugars such as raffinose, stachyose, galactooligosaccharides, fructose, Glucan and resistant
dextrin would interfere with the titration results of sucrose; Reducing sugars such as fructose,
glucose, maltose and galactooligosaccharides may interfere with the titration results of lactose.

Keywords ion chromatography, high-performance liquid chromatography, titration, reducing

sugars, non-reducing sugars, interference.
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B AR S e 2 A WAL ), B v B B 8 KU R 35 18070, LR A 55 PP £ i i o 119 T 2 Jo
FEbR. FrbORWE | A AR RERE A2 PR FLRIE B LAY BOUORE, B R GB 28050 (i 4 4 [ bl P
5368 DU ) AE SR T DL A BT MR S i ) AR T B SR A R, R E £ P RO | A AR L REAE L 2R AIEL
B S AAEEE .

1 AT 1 o ] PR 55 0 P 0 T 0k~ R A R ORI (i | B T T IE AR E i, P R AR B kT
SR JH 7R 28 028 S 6 B ARG 25 %) T8 35 B Wl RGBS S PE B B 7 ikt SR AL A A DN S AT I, B4
PESF . RO s TR R TRE T A5 A B IR P R R JEUPE BEAT A B, AT T R T A B A MR B A i
JELE, BE -5 2R S 2B SR, DL B S DA AR 2 SR L LRI A 0, TR ) o DU A P A e
HLBRL. [E 508 D7 1 GB 5009.8-2023 CHE fif % A2 [ SR MEEL it v SO0 L AT L W . 22 200 . LRI )1 58 =k
SR FH T 2 1500 G TR 1S5 DU 325 SR P30 A2 V6 D00 5 LR 5 7 B SR I T o i A R SR, i A AR O R R B 2,
QR B L EEBENE L KR RA TSR ELITARR, RSRIRME . 2R | (SRR U SR A wR A A O B SRR AR
IIESI NEq T SNl b e i R M RPN A e R R o o W S o SR £ = Y S IETADO R ol €3 9 A
KA 2%, A SCHE LR . 38 G AEA 5 18 Bl S A W B ah S T B SEXT R, PO @ 5 TR 5 1 18] BRI 405 2R, XA
e 22 S A RAE, AT RES A 1T AT, BE— 2D B SR AR T L A DIOME AR SR S5 LA Bt 1) T PR 38 UE 52
5, BORHHTTPARE 1 5 05 AL Z (R 9 O 28 . SRR HI AR DU ATLAS) X T ARG 00 2 R P o f P PR AR 2 I S 3

1 3LIEER4r(Experimental section)
1.1 ARSI

KA (%) | BB (CAS 57-48-7) . #ZHE(CAS 50-99-7) . BEHF(CAS 57-50-1) . ZZEME—/K &%), CAS 5
6363-53-7; FLIE— K G4, CAS 5: 64044-51-5, 4l JE YK T 98% Sigma 2\ &l; LEREE . WARFALE . WKL R . EhR . BR
TR WA TR, CIRET. R . BRIR & 0, ¥ el E 25 £ B4R A BR A Rl ke, WH LR =
PGB T AR AT BT M (i al) . ZFE(95%) | HeHiR (98%) Merck 23 .

MRl WL e SAE N BT OSE . AT RREI . BIEILR . 2RI . ThBET . B4 L
Be Ty FLA L B B4 FORFIZR YR T8 T
1.2 U8 5&

LHEAS 1260 WA R R 22T ER 88, NH, (0154 ) 35 [ Agilent 23 75 ZE2R K ICS 5000+ B 1~ (0 154X (86 BE
5, Wk 2z B 2%, 4 TAER AR, PAT (%) 36 [ Thermo 23 W) M I VERY B 1L 1% 11 3688 75 AL g BRA w5 1
TIrHT R e 2RI w5 6 3 R VR ES O HIL 1515 AT AR B A5 A BIRA Wl5 BEIR IR A 2 L 1R IR 22 A AT R
Nl TR RAR i — Rk AT B .
1.3 Ak
131 HEA &

TRy WARFL . OB, W RFUB AR SR AT B b SRR SRRNEN A AE 80 °C N UL T K S Ry R AT, AEAE
FOK AN & AR 5.
1.3.2 hrdfi i Ze e il

1o SRR i T TR MR B Ol 20 mge-mL !t AU SRBE . HATAE . REAE . 2R FUBHR A PRI (5% S HEKECH]),
FHK R, BO I BBk 0 0.2, 2, 4. 6. 10 mg-mL™ AR e 2.

B By 100 mg L BB AAINE . RS . 22 2E0E . UBRE SR MR R (0.06% LRV TRECH]),
FH/KHS B, B B Tl 2.5, 5. 10, 20, 25 mg- L™ AhnifEfh £k,

TR VRN RN BRI AT AR T 1 g, MUK B MR 5642 2 1000 mL A RIE S, ITA S mL £50%, FHKERE
Z 13, TE ) A M 1.00 mg-mL™ B 49 W

T R LA PREFLME AR I i 0.7875 g, MUK MG e 28 250 mL PSR, I /K e R B2, Frif e
133 FREETAREL

B P K AT SR B, VRORE €6 15 R FH R B R R AL B O 2R 1, 8 (00 SR FH R T B 1, i Y6 00
YR 2R A0 A VA B 0 TR 5 1, i 125 D00 LW SR P 2 R A A o PR — s PR S A D 4 . LA b P 1k
5 GB 5009.8-2023 (i % 4 [ AR e £ b OB . AT 0E . R . 22 2R FLREG I e ) PR — 3
1.3.4 A AT

SR FH RO 20335 75 R 1 (0 R v X 18 AN TR) 5 B o 0 SR | AW L IR L 22 ZEME R LR A A U AT AT,
of A TR 9 A ot ] Hef R FH B8 = T TR ) A 2, L R Lo T )R P 5 U v i e LR B i, R G A i I
FE A A 8 [R) RE 545 v GB 5009.8-2023 13— 3%
1.3.5 et

BREAFE ST A 4 A FAT, AR B A (B 56 (¢ A 507 ) et 45 0y 32 (0 G I 50 0 0 4 7 b PR ARG 6 ¢ K 06 2 )
TR REAR 35 (8 22 B R BE ARG I8 T vk, B J2 ¢ 40 A BREOIC HEWT 22 5 e AR B ME =R, DT 1 58 WA 3 8 22 5 2
HE, YEE XN 95% B, HE 4 AT, t RN 2.45. 2 t(HRT 2.45 B, S ARG B &M 2R
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2 8 5378 (Results and discussion)
2.1 BEHSH

X 18 A~ BT it HrOBE (0 1 B SR AT e e o AT, b R L 2 2P0 A AR 0B SRR T R RSO R
DRSS F gk, WA 7 IR RVECHE T W k25 . FUBE R AE ROR IR T S A0 (L . B F enk ik F e 1k, A pkik
P04 T ik 2 M 22 s T B VA S A ik D LB A SR XD LE, AR A R 2 B TR 0 S AR (S L B T
TR RE IR B A BT A SR LR 1, g ik ) A A I EHE T R 2 R, T A 0k 2 ) T R A R AT
PR 22 5.

R 1 FEREAE T EEE 1 B PR T (n=4, =2.45)
Table 1 Significance analysis of sucrose data by different methods (n=4, =2.45)
P Ah WA A% (g/100g)  BIFE@i%Ek(g100g)  EK(g/100g)  dAvlA  WBEMZESF BB BEMES

i3/l 4.9+0.3 4.5+0.2 4.8+0.2 2.42 i 2.20 w
Yokt 14.1£0.7 13.5£0.4 12.9+0.7 1.53 = 1.50 g
ok <0.5 0.42+0.02 0.44+0.01 — i 2.15 w
I 6.740.4 6.240.4 9.2+0.8 1.74 i 6.67 =
ERAIS 11.620.6 12.340.9 10.80.9 1.30 i 234 &
HAE N 28.8+1.2 27.8+0.9 26.9+1.0 1.32 i 1.34 w
SR 10.5+0.7 11.1+0.4 11.9+0.9 1.47 i 1.56 w
L 1.0£0.04 1.0£0.04 0.95+0.06 0.35 w 223 i
1A= 1.440.1 1.240.1 3.240.2 2.28 w 16.3 b=

tREIR A, WROAH (T BRI B T (RS R Y L. tR IR B o B - (g R e BR Y LU AR

2.2 WEEERERI TN R

Ws A R 22 SO RE A R P R T S W R SOORE S, 3 A AR, AR . AR TR L KR AR AR AT
TERIBESS, R . 22 R | R FURE . SR % Bl AN DT PG 578 8 3R s AL R B I 2 62 rh 9 208 b it
BEMIE AR SO R, P PSR A S 1 L L LW SR B, R AR (Y W, N S WK i, RERORE T ROK . AR T
Bl AR e =W, b~ FUBE . SRR 00 2 W 25 5 T A, A W A B S BE SRR . K 508 DA A i S OB, o)1
Hay oAy 2 FUBE -~ FUBE- A A W RO AR SR U — PRI BEPEAR SR, Hor 7454 — R e FUA S A o 1 bk
He 1—7 AP UL, R A WIS — PRI TERE S 2T 4, A7 B ISR, (R th 1—3 A RplE T p(2-1)
5 RO e A SR L2 5 A A TRE SR W TR DUDBE AN R TOMESE TR . POVERIDRS LU IV R O ISR, AR R
FAFT MR AL SN A

Xt (0 i 5 90 R P 2 BT A S5 22 5 AR, AR R 3 A R S B, AT RE S5 A B T IR AT, B R A
W 2B OB AR TR KT L R FUNE L RGO A AN DU DRS ) 3 DR A AR S
SE S, PRORHGTTIURE ) SO LI (B A 56 .
2.2.1 RTINS

S Ve HGA B CRE . AR08 M A2 200 | A ISP C el | AR TR L D500 Ay e P AR SRl (IR 7L
B ARSR IO . R ARG RIRG ) #2 FE GB 5009.8-2023 1458 =1 (M) NS DUk (FLIE) AT 2, B 48R TGy
TEXT T A S A FURE R 9 _L R BEAT A D 2275 20 B R R 45 2R, 2087 Hen] e >R 9 %dls 1410

M 2 AT LA, SR A 2 W R A 2Pl A A A T DB AR E 5 T B A ARl S, (ELD R B K
BEAN A0 TR SO 0 U (9 5 5 7K S5OBE ATAR 7 8 25 AR 30 SV T DU R A0 5 , (R T HI0 A R BEAS )5 AR SR 3L
Bl SRATATNE AR AN DU RIORS 55 S0, DRSS My 52 2%, X REME R ZUBS A R R R 2 69 4. 6 DRI AE 7 T %
AL A (SR FUBE AR i DR SR 5 B2 NS A4 S (), of LB AR A PR R 22 S BOR

|2 LU AR IO AN RO Y I K

Table 2 Interference data of reducing sugars, non-reducing sugars and oligosaccharides

WH  FUBRE S (2/100g)  THEREEESS I/ (2/100 g) i H FLBEREL R/ (100 g)  REMEHEESE R/ (2/100 g)
e 129 AH fREREFLIE 0.9 4.4

& 102 ARl L S 34.5 1.6

A 129 ARt RS FLHE 30.9 15.5

TR ARA e RAHE 6.9 16.0

i ES oG 64.9 R 7.1 17.0
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gk 2
TiH FLHHREZ R (g/100 g)  HEMHRMEL R/ (g/100 g) WH  FBEEELE(g/100g)  EEEHELSE/ (/100 g)
K A 435 R AN 1.9 91.4
fREFLbE 4238 42 fRRERRNE 1.8 92.0
R FLME 4.7 4.6 HUERIRS 12 7.3
TR FLAE 432 1.9

LA 1 0 o DR R B SR I AR A X D T A A 5 TR 8 R R K A T A A 1 TR AR, 3 T AR A
K A B 2 (R LA 7 1) 2 5 I A e 2 O L o S ) AR A 3 D Ao S, et 2% . [ It 52 i 2%
TRARTIE 52 A B PR 2 T S LB 03 a2 , LA AR R BB ] B8 2 S RS 007 22 . AR TR S A A0 A I SR
AR AR O R RS R R T 1Y, 1 LA 2R FH 3R 2 PP OR R AR ROB Sfe A0 4t 22 Boeki i 45 R A IE.
222 WHEETHMALIE B

T R 2 )RR U 5 s 0 8 SRV R A T 40 A 0 S8 . AR PG SR 45 SR, R AR SO 18 R Lk, EBRFLAS . &R AL M
L Ty 7L 3 BB o P B LS, BR S . ORE . KOk L AR B L S SR RN A 3 JBRE S ) TR T AR R RE R L (H
B HA AT RE TP A BEZE AT, B gk R A R B 22, SERREE A AR LA 3 2 SRR B T IR AT LR 3. AL
P AT, T S T R ) 3 A WA LA R R, B B MR S A RN, M A SR TR R R
FRARE , A6 BRE S5 1T, TR & A 25 1) S A8 A T 728 i T AR 5 1T L 5 LAt 22008 17 38 TR 0 I K 22 R Oy~ 4 T 2 3 1 17

®3 REMEERERN TN R

Table 3 Analysis of interference factors in the results of significant lactose difference

FE mH a1/ (2/100 g) g EE/(2/100 g) FHHE
AR R 48.1 50.2 GRS 22 200
FREFL LA 29.1 39.9 A 5.9%, IR FLH2.8%
B LELEY 543 55.8 fRZ 3 .7%
WE . 6.8 9.2 HFHE2.8%
JHERE )
pizaes 1.4 3.2 HFH50.7%

ZEEPREEARIR, BALFUB IS T 1.7% M RSREFURE, SR EEFUB NI T 5.9% M9 EIHER R A 2.8% AR 3L
B, HPB ARG AN TGRS A SR IR A e, AR 3R] LR 3k 6 38 JSUH M ) 7 A T Bk L W 7
SR TR, UESE A AR | ISR LRI SR 53 A2 2P Ml T 1 LRI 2

X TR AR i, 8 3 S (PR I A5 B A A B P B A AR R SRR R (1), S P R 2.8%, fEAE
TR 0.7%. XoF REAEBEATI0 R I, (3 MR A 1 M 8 S AT AR ORI 22, UESEAR BT 1 RERE A E , ELAR TR
P14 2 et R AT MR ) VR T 45 R T K

60 A l 100 B
50 | 80
1
v 40 ’ 2 60 2
i 30 | 2 4 | !
20 H 2 Il ;\
10 “ I 1 20 | il
0 J L LA ) T L I L — 0 Uy o) e UL 1 L L |
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Fig.1 Ion chromatogram of soybean and peanut

3 45 (Conclusion)

ARS8 2 B T T R T V0T A 5 SR 0 R L R A R AR LI SR A R S0, X R R S SRR B
25 5 1) B8 BT i A AR 2 L ABE 5 2 AT TR N 2R 0. R IR 05T 40 1 38 S RUE A vh RERH A0 L AR
IR FUR R R 5 22 20 T4 T LR bR B0 5, W] 25 A oAl 8 D0 A4 8 JOR . 3138 UM W AR SROBH A0 T P
FE S AE AL, AR B LU 4590 B MR KOO L IR FURE . SRR . SRR B Mo S5 AR IR R MR Y
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