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Determination of the Contents of Lactulose and Related Substances in Lactulose Oral Solution by
UPLC-QDa

CAO Lin!, HU Ying!, ZHANG Yan', CHEN Jun', ZENG Yajunz[I.Ningbo Institute for Drug Control, Ningbo 315048,
China; 2. Waters Technologies(Shanghai) Limited., Shanghai 200000, China]

ABSTRACT: OBJECTIVE To establish UPLC-QDa for the content determination of lactulose and its related substances
including tagatoes, fructose, galactose, epilactose, lactose in lactulose oral solution. METHODS ACQUITY UPLC BEH
Amide column(2.1 mmx100 mm, 1.7 pm) was used for the separation with a mobile phase of water(containing 0.1%
diethylamine and 500 ng-mL~! guanidine hydrochloride) and acetonitrile(containing 0.1% diethylamine and 500 ng-mL!
guanidine hydrochloride) at a flow rate of 0.6 mL-min™' in gradient elution mode. The method was developed at ESI(-) with SIR
mode. RESULTS The limit of quantitation of tagatoes, fructose, epilactose and lactulose were 0.5, 0.5, 0.2 and 0.2 pg-mL~!,
respectively. The limit of detection of lactose and galactose were 0.2 and 2 pg-mL~!, respectively. The linearity ranges of the
tagatoes, fructose, galactose, epilactose, lactulose, lactose were 5.1-123.2, 4.9-117.8, 5.4-129.8, 5.2-125.0, 5.0-119.9 and
5.0-121.2 pg'mL~" respectively, with the excellent correlation coefficient(r=0.995). The average recoveries were 90%—107%
(n=6). The instrument of methods had a good precision. The RSD of peak area were all < 2.8% for the six target compounds(n=5).
The contents of lactulose and related substances in lactulose oral solution produced by two different manufacturers were all in
accordance with the regulations of Chinese Pharmacopoeia 2015 Edition, and were basically consistent with the results of
method in Chinese Pharmacopoeia. CONCLUSION The established method can be applied to the determination of the
contents of lactulose and related substances in lactulose oral solution.

KEYWORDS: lactulose oral solution; content determination; related substances; UPLC-QDa
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1.2 FEa gy

FLABEX IR IS . 100057-201703; 54
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2.1.1 {435 F ACQUITY UPLC BEH Amide (%,
#EFE(2.1 mm % 100 mm, 1.7 pm); JRshtd A JK (&
0.1% 2%, 500 ng-mL~" $EMRAK), WshtH B ML
ECE 0.1% 2, 500 ng-mL~" £hERAK), #6EEvE
J16(0~0.5 min, 95%B; 0.5~4.0 min, 95%—93%B;
4.0~4.5 min, 93%—87%B; 4.5~10.0 min, 87%B;

10.0~10.1 min, 87%—95%B ; 10.1~18.0 min ,

95%B); i#E N 0.6 mL-min'; A K 50 °C; i
FEEM 1 uL; is47H AR 18 min,

2.1.2  JIiESRME QDa i R4, ESI B Tk,
EHEHRERN 0.8 kv, HEALHEER 5V, HEHRE
9600 °C, FKAEM . SIR, 2~5.7 min Kl 251N
215.6 Da(&A%HE . SbE . UM, 7.8~12 min K
B0 377.7 Da(fRVCELBE . FLAAKE . FLHE).
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Fig. 1 SIR chromatogram of mix reference substances

solution
1-tagatoes; 2—fructose; 3—galactose; 4—epilactose; 5—lactulose; 6—lactose.
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Fig.3 LOQ and LOD of the six target compounds

®1 METUEWAURRFRELER

Tab. 1 Linear regression of the six target compounds

et RMEE/ug mL! r i £k 7 R
PEAR 5.1~123.2 0.998 =50.380 7x-207.129
el 4.9~117.8 0.998 y=67.651 2x-272.199
3L 5.4~129.8 0.996 =26.839 9x-93.482 3
VT L 5.2~125.0 0.995 y=145.021x+41.200 6
LA 5.0~119.9 0.997 y=190.315x-296.311
FUA 5.0~121.2 0.999 y=138.058x-259.759
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Tab. 2 Results of recoveries for the five related substances
JIEER B /g -mL! S5 % RbE% 2RLbE% AKVCELEE % FLBE/%

15 103.3 90.0 99.3 98.7 96.7
1053 100.0 993 107.3 933

30 100.0 993 1013 104.7 96.0
105.0 96.0  107.1 98.0 93.6

45 998  101.8 1043 101.8 100.4
102.4 97.6 99.7 90.9 104.0

Ty 102.6 97.5 101.8 100.2 973

237 KERVIUAE ¥ “2.2.37 TR R R
“2.17 WUNANERAIRIERE, S5 2 DA R A
PR 2 HEFLEARE R LR i A G
PITOEAS IS . M. CPELRE . IRVCELEE . LM S
IR A R E 25 2015 4ERUALAE A BREE 2Rk, Il
FELE L5 P E 25 2015 AU E R AR, BRIK
VEFLBEFIFLME R ] UPLC-QDa VI 5 25 5 i =1 L
Gh, HAYIEA -5, RILE 3,

#&3  UPLC-QDa i HPLC-RID 7 47 Jit fu & & I % 4 R 4 ik

Tab.3 Comparison determination results of related substances and content by UPLC-QDa and HPLC-RID %
e PEAs A Rl i fRICFLAE FLHE FHDIE (FLARE)
Al
QDa RID QDa RID QDa QDa RID QDa RID QDa RID
A / / / / 10.6 4.3 2.7 9.0 6.4 103.8 100.8
B 1.4 1.3 / / 4.6 33 0.8 6.7 4.6 99.8 98.2

W 7 FoRAK
Note: “/’meant not detected.
3 g

WS IS T FUARE IR W A b . 2R
Wi CEZURE AT FLE LA ZL AR B R UPLC-QDa
I E Y, U TS A RS B,
FHE 0.1% WA 500 ng-mL~" EhE2 LAY K HH
M NEREBEVENL, JF@ Tk, &
Dk RE. R HER, BOPATTESS R R A, B
% T EWNAMA TR R PR HPLC-RID Jiik RSE
ik FH A R R T 4 25 | ) f

Fi I 7 1Y UPLC-QDa J7riEME, R K
(ORE % 5 ) R LN T 3 o A 25 A 1 i) e AR T 24
A RS F) A = B L SR O R P LSRRG
GIESP 7/ pivecyics S I S N T
W & 5 E 2580 2015 4E U7 HESE S AR — 3k,

ARSI R R, feE . HERE, T
T LA 1 IR W rh A SR T A 5 I ) A
53T
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