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Determination of lactose in milk by high performance liquid
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Abstract: Objective: To achieve rapid detection of lactose content

in milk, a new method for the determination of lactose in milk

based on RCM-monosaccharide Ca?" column and high-
performance liquid chromatography has been established.
Methods: Milk was precipitated with protein in a 0.2 g/mL

trichloroacetic acid solution, and the resulting filtrate was diluted

100 times and filtered with a membrane before entering a high-
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performance liquid chromatography system. It was separated by

an RCM-monosaccharide Ca’?" column and detected by an
evaporative light scattering detector. Results: The results showed
that lactose had a good correlation between peak area and
concentration in the linear range (20~100 mg/L) , with an R? of
0.999 8. When the lactose spiking levels were 15, 40, and
80 mg/g. the recovery range was between 90.96 % and 98.23% .
the detection limit was 3.6 pg/g. and the quantitative limit was
12 pg/g, the lactose concentration was determined within 6
minutes. 11 commercial milk samples were measured by this
method, and the results were consistent with the national
standard method. Conclusion: The precision, repeatability, and
recovery rate of this method met relevant regulations, and the
detection results were accurate and time-consuming. It is suitable
for rapid detection of lactose content in milk.

Keywords: cow’s milk; lactose; RCM-monosaccharide Ca?™
column; high performance liquid chromatography; evaporative

light scattering detector
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Table 1

Lactose content after TCA treatment with

different concentration (n=23)

TCA JREWE /(g » mL™) FLH&E/(mg+-g ) RSDs/%
0.2 36.55+0.79 2.17
0.3 35.22+0.63 1.80
0.4 36.34+0.54 1.48

2.1.2  WAh MR HOL AL A TN R Y 0 R O Bh A O 2k
7K s LS K AR Sy Ui 3l A B €0 1% [ B 4258 i B N, SR
it 3 A i Y 28 Ak 23 5 o O B IR )RR R L 3 R RN R A
R PED L A A K 4 T B0 % R4 R AN AR R AR
Bl v, Wi A 1.0 mL/min B 2B 4R & B[] 24
5.008 min, i # N 0.9 mL/min B} {4 8 & 84 5.513 min,
AL A G K AR B BRI AT RS . EE 1.0 mL/min B, 6
TR Y R 2y ke O ELHEAT R & B RE AT TR B 2

Wi (5,3 A . PRI ,0.9 mL/min Jhy &3S B .
120
1101
1001 1.0 mL/min

90F
80+
70t
60t A
SOF

Wi 37 {5
Response value/mV

0 2 4 ‘ 6 8 10
]
Time/min
B 1 FRREAETIHEARES B
Figure 1 Chromatogram of lactose standard at

different flow rates
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2.2.1 BMEXZ ARIE 1.3.2 P H A0 TR AE S AR
M55 R BB E )7 F2 Y, =0.094 8X, —1.181 1,416 &

B RT=0.999 8, FLHETE 20.0~100.0 mg/L Ju £k R
BT, DL 3 A5 0 M b it 4G S BR R 3.6 pg /s BA 10 fi5 {5 M
tet e R 12 pe/g.
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YI{H H (36.660.97) mg/g,RSDs Jg 2.65% , W% 77 1%
EEMR, HEERS A AES R 35.77,
36.41,36. 83, 36. 60, 36.73, 34.53 mg/g. H T ¥ 14 H
(36.160.89) mg/g,RSDs Ky 2.45% . #FEWI7Ei% @5 4%
PER s vo SO T (UK 2 B R AT

2.2.3  FLBEMAREIBCR 2 P EREERLE 3 DR
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FE G 2



F&M | Vol.39, No.11

R2 HAEMAREKEEZR

Table 2 Lactose spike recovery results (7 =3)
bR Az e/ FLAE S i/ ik RSDs/
KFE (mgeg™)  (mgeg ") WK/ % %

0 0 36.83£0.53 —
1 15 51.5740.60  98.2343.98 4.05
2 40 74.624+0.79  94.48+1.98 2.10
3 80 109.604+0.41  90.96+0.51 0.56
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Table 3 Comparison of linear range, detection limit, and quantification limit of lactose between

calcium sugar column and amino column

035 A 26 7 ot ofie iy 2 SR/ (mg s L™ KR/ (g g EEMR/(ugeg™H
FEARIMEARE Y1 =0.094 8X,—1.181 1 20.0~100.0 3.6 12
I Y,=0.316 6X,—22.357 6 200~1 000 45 150
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TR 35 TR I A A A LA
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Figure 2 Chromatogram of milk sample and

lactose standard

2.4 WEBRSIMKNLE Rt

2,41 FUBEE BN R 4l SRR AR I 4
R 33.93~50.72 mg/g. 45 BB A A9 A 45 RN
33.86~49.55 mg/g. A T i M HL A A O 2 BT LB
WS TR A BRI S R K, SRR,
PRI 0 11 Fh T B MOS FL A FL A R R 3 T B
HEPE2ER(P>>0.05), 6 S5HE M (B4R F0) FUME O s,
P R ok BT A9 45 R — 3

2.4.2 BIEESH E 3, A R B R E T
X B TCHE R 4 OF AR R /N T % e T R % BB B ) —
., 10 SAEMAE 5.5 min B A H B €015 04 , 3R W R A
TCFLHE L B J5 AE 4% AN 0 5 0, 28R E L 50 E 2 ) 2
HZHE (6,518 min) AR FLME(7.217 min) . % %0 L2 FLBE
Z Ay B AR R B3 (h) H L 105 KR & i R 4G I L

Fe 1 AHERSANABESERLNVER
Table 4 Results of lactose content detection in 11

commercially available milk (n=3)

AREEE/ (mgeg D

o
BIEREE B RRHE

1 38.42+1.98 38.93+2.23
2 44.51£3.02 41.29£0.43
3 44.8341.55 42.3441.08
4 40.81+£0.06 41.9941.49
5 40.08£3.40 37.72+0.78
6 52.66+2.74 49.55+1.17
7 42.04+1.99 44.47+0.66
8 33.93£0.63 33.86+1.03
9 44.6741.26 45.70+£0.73
10 0.00+0.00 0.0040.00
11 36.9441.48 40.49+1.22
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Figure 3 Chromatogram of lactose content of 11

commercially available dairy products
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