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Optimization of pretreatment method for determination of sucrose and
lactose in infant formula by high performance liquid chromatography

CHEN Xing-Rong', WANG Yu-Ling, LI Sang, LIN Teng-Yi, LU Ting Ting, LIANG Pei-Rong

(Guangdong Institute of Food Inspection, Guangzhou 510435, China)

ABSTRACT: Objective To optimize the pretreatment steps in GB 5413.5-2010 National food safety
standard-Determination of lactose and sucrose in foods for infants and young children, (method 1). Methods The
sample was first dissolved in 15 mL of hot water, then 2 mL zinc acetate and 2 mL potassium ferrocyanide solutions
were added, vortexed and sonicated, after adding water to 50 mL, the solution was centrifuged, and finally detected
by high-performance liquid chromatography. Results For samples with low lactose content, the result of national
standard method was similar to that of this method, with a relative standard deviation of 0.22%. The recovery rate of
spiked samples was 99.0% in national standard and 99.7% in this method. This method was repeated for 6 times with
the relative standard deviation of sucrose reproducibility of 0.593% and lactose of 1.24%. When the national standard
method was used to determine samples with high lactose content, the problem of sugar precipitation would occur, and
the measured lactose content was far lower than that of this method. Conclusion The problems of turbidity and
sugar precipitation in the pretreatment process in the national standard are solved. The results show that this method
has high precision, high accuracy, good linear range and simple operation, which is an effective method for the

determination of sucrose and lactose in infant formula milk powder.
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Table 1 Results of four samples by four methods

o J1i%(a) J15(b) Jrik(c) ik (d)
HR A~ L PE=N A~ EL PO=N
gﬁ% (RN (RN [N (RN

/(mg/g) A(mg/g) /(mg/g) /(mg/g)

3# 648.394 627.363 628.923 619.643

6# 537.026 926.644 924.251 923.357

8 561.095 927.426 918.808 922.267

10# 699.453 855.519 839.501 838.725

Fz2 10MHEA 2 METLESASRNIESE
Table 2 Results of 10 samples by 2 methods

(d) Tkt

o L i A EL

;g wbgﬁsi /(mg/g) F I mg's)
1# 921.764 897.868 909.816
2# 693.312 724.784 709.048
3# 631.844 637.478 634.661
44 986.041 988.548 987.295
S5# 911.967 924.738 918.353
ot 914.155 956.828 914.155
TH# 912.817 934.444 923.631
8# 929.732 934.779 932.256
O# 860.721 856.059 858.390
10# 851.810 846.786 849.298
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Fig. Chromatogram of sucrose and lactose in standards
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Fig.2 Chromatogram of sucrose and lactose in samples
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34 EEEMKE

Fie 2.5 EEIAE 6 ANFEG, HEFIIRI 10 uL AR E R,
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TR 2R B R A VR T A L e 5 2 M X A U ) 22 (relative
standard deviation, RSD) A 0.593%H1 1.24%. Uil ik EH
PER AT

Fie 2.3 il SRR FN LB bR VA W, HERRIRI 10 pL Bt
—WREE, 7E 2.4 EISAMET, EEE 6 ¥k, W2 i H R
FGR R BT IR), TR AR AR 22 . 25 SR 38 I R A LR %)
WET AL RSD 2R 0.69%F1 3.7%, fREAHS Y RSD 4
0.017%71 0.020%, Z5FULFK 3. LHHUEAGE B R AT,
3.5 R

LI EFRAL A 3 45 (5 e L (SN 2 7 e B, AR
2.4 P ETESAFIASRE T U A R BR 0.3 /100 g,
RN kA R Y 0.12 /100 g, 0T FE AR D7 22 R
FLBERS HBR A 0.3 2/100 g
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Table 3 The repeatability of sucrose, lactose content, area and retention time(n=6)

253 T /(mg/g) RSD/% e TR AR 22 RSD/% 3 B3 Bsf ] 3000 5 i /min RSD/%
HERE 127.825 0.593 285314 0.69 7.648 0.017
T 655.047 1.24 315472 3.65 8.952 0.020

3.6 HmmFrEYEER

PEATFURE O AR BNGERES,  TRR A o RURE  a
i, WEANARE L, BT AR RO AL
o FREUHE i 0.1000 g, HERRINANRUE S, 4% FEEFR R4S SC
T A BRI, DU R T FLBE TSR DR, 4
PEULZE 4. 255 AR ik BIBCR R 98.7% . 98.7%F1
99.6%, AJTHEMIEIEN 99.6% . 99.9%F1 99.6%. FEHk
D5 EEBIRE S AR RIS 99.0%, A 7R 99.7%. 1% )7
ISR 5 o

R4 REUHRLE (n=4)
Table 4 Results of recovery for the method(n=4)

D ik B EHME JmbREIeR  RSD
/(mg/mL) /(mg/g) 1% 1%
0 595.665 / 0.4
[ bR 200 792.996 98.7 0.5
WiReS 400 990.299 98.7 0.5
600 1193.060 99.6 0.1
0 596.521 / 0.7
AR 200 795.779 99.6 0.2
ik 400 996.280 99.9 0.2
600 1194.202 99.6 0.3

3.7 AXFESERGENERER
AR ST VR EAR I SR B Sk TR S R AR B, 1k

ﬁﬁZM%ﬁﬂ%a%ﬁﬂﬁakmf#m¢ﬁaﬁ#m
J, hEG T RIAC L AR RS IS . 2 FPOrEEEA 8 Wil
SE R — s . LB R, SRR 5. 45 REM,
e FUAE 5 R AR AR SR B, AR RE 25 RS AR T i
T, 2 FlO5 AR R FRE R 228 0.22%. 2 R 545 R
MFUH SRR AT ERENEZF P> 0.05), Ui
PR AT AT IR, AT AR R i L S s A L
H, BRHTER,

x5 2MAENEAS RPEEMALESEWLER0N=3)
Table 5 Determination results of sucrose and lactose content by
2 methods(n=8)

EERA N Jrids A /(mg/g) RSD/%
» ATk 128.285 2.4
WS _
E5kan 129.569 3.3
ENYIRS 718.265 23

b _
[l b 696.144 1.0
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di, DU SE S5 S5 AR AT, 2 AN 7RI g5 i R 5N
e B ETEZE (P> 0.05) SR IFURRE oh & A BORE
b, EBR TR TR A 2B s, S EREA B
BN R IE, EARI e 25 SRR A .

AR N E T 2ILE 0k, R KA 2L
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