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(HPLC) method for the determination of D-mannose content. Methods p-aminobenzoic ethyl ester (p-ABEE) was
selected as the derivatization agent. The derivatization reaction conditions between D-mannose and p-ABEE were
systematically optimized, and the effects of molar ratio of derivatization reactants, reaction temperature and reaction
time on derivatization efficiency were emphatically investigated. Meanwhile, the HPLC detection conditions,
including chromatographic column type and mobile phase composition, were optimized to realize efficient separation
and accurate quantification of derivatized products. Results The optimal experimental conditions were determined
as follows: the molar ration of D-mannose to p-ABEE was 1:54, and the reaction was performed at a constant
temperature of 75 °C for 1.5 h. The mobile phase consisted of 0.02% trifluoroacetic acid (TFA) and acetonitrile
(77:23, V:V) with gradient elution at a flow rate of 1.00 mL/min. The detection wavelength was determined to be
307 nm. and the column temperature was maintained at 35 °C. Method validation results showed that D-mannose
had a good linear relationship in the concentration range of 0.50-20.01 mmol/L (+*=0.998) with the limit of detection
and limit of quantification were 0.05 mmol/L and 0.12 mmol/L, respectively. The recoveries of D-mannose were ranged
from 98.55% to 101.45%, with the relative standard deviations of 3.62%—-12.74% (n=3). Conclusion This method
is simple to operate, with mild derivatization conditions and excellent separation effect. It also exhibits good

linearity, high recovery rate and low detection limit, showing strong practicality. The method is suitable for the

determination of D-mannose in in various matrices such as polysaccharides extracted from plants.

KEY WORDS: D-mannose; pre-column derivatization; p-aminobenzoic ethyl ester
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Fig.l1 Reaction principle of D-mannose determination by p-ABBE
pre-column derivatization method
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1 MR5ERZE

1.1 #MR5ERH

D-H FEHXT IR (Al FE>99%, Ki% &AM A IR
/3 v)); p-ABEE , UL T S B (NaBH;CN) (23 Hr4fi, | 3 BT
LT AR B A A R ), SR AL (NaOH)(43 B4k,
HEEALA AT A R AT, =3 2 B (trifluoroacetic
acid, TFA)(fA 32k, A E WL 78 19 Ak T A IR A7),
HmE(@igal, S5 Tedia AH]); ZM5(@REal, i Ei
AG LIRS W), vKBRRR (B3 A, b AR
PO AL T O A R F]); B4tk (L3 =18.2 MQ-cm,
Ao
1.2 UE5E%

Waters €2695 T &5 380 AH € 15 (BT & — AR B K
% Waters2998 F1 Empower2 E¥Y, JEE Waters A H));
Agilent 5 TC-C;5 (2) (250 mmx4.6 mm, 5 pm)(3 [E Agilent
/A)); Dionex CarboPac PA10 (4 mmx250 mm) (3% [E FEER K
T RBHE 23 /]); GUINTIX35-1CN 2041 K (38 2 Fl iRl
XL B A PR/ F]; Milli-Q Direct 16 S Kit #BZhAK i %
Z %5 (18 [F Millipore 23 )

1.3 WA
1.3.1 RABEHESME

P Agilent 5 TC-Cig (2) (250 mmx4.6 mm, 5 um)ff
SR A TR, FSIAR B PIAHZLAL, A HHR 0.02% TFA
KR, B AN CNE, R BEVEBIRR T : 0~25 min, 77% A;
26~40 min, 60% A; 41~50 min, 77% A, F:iiK 35 °C, %4h
NP K 307 nm, WE K 1.00 mL/min, #F 5N
0.61 mmol/L, #A¥£HEER 10 puL.

1.3.2 47 A4is ik i)

0.20 mol/L p-ABBE-FHIE i K% Fi i 0.8260 g Y
p-ABBE, FIHEEASRFGFEE 25 mL,

0.08 mol/L NaBH;CN-FIEE: K% FRE 0.1261 g,
FHH B MAAREE 25 mL, BEHA.

133 BF&i#Einm

{641 Dionex CarboPac PA10 (4 mmx250 mm), i
HR 0.80 mL/min, #sIAHA 0.25 mol/L NaOH:/K(22:78,
V:v); kR 35 °C; BESRME: 0.61 mmol/L, #EEEEE: 10 pL,
1.3.4  AR/AEZR 6 B

FEHPREL 180.09 mg D- T #2HE, MUK R 2 50 mL,
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RFR AR HERG SR, IOKHGRE, AR EE 430 0.50.
2.00, 4.00. 8.00, 12.00, 16.00 #1 20.01 mmol/L ) & 545
HET AR
1.3.5  WDRFE R R BLH

LA AL B 5 P AR BRI W, A SIS D-H #R

FrEE WA AR . P 3 NIARK AR, AR
R H 0.23. 0.46. 0.73 mmol/L, & MAFAEFATHIZE 3
By, SEATATAE SR, 5505 s DGR
1.3.6 44 %M

L — B R F A BB VR B D-H B MERE S T, K
TINAA AT 0.20 mol/L p-ABBE-FI SR, 405 H
JIA 0.69 mL 0.08 mol/L NaBH;CN-H B35 Fll 60 pL 7K
B2, F 30 °CARBH N 1.5 h, BUH, R EER, HHE
ERZE 10mL, HFRE 0.45 pm gk 385 HHEgERE
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AN TR SEDR 09 535 A X R R A B AR R 2 PR . S5 5R
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Fig.2 High performance liquid chromatograms of the derived

D-mannose on the different columns at the same
chromatographic condition
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Fig.3 Chromatograms of the derived D-mannose (b) and blank
samples (a) on an Agilent 5 TC-C;5 (250 mmx4.6 mm, 5 pm) column
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Fig.4 Ion chromatogram of the samples

24 KWHIR. EERREMXERE

T B b R g S, STRIRR . i
B R SR O R 20 . BUC IR 7 1) D- 1 Bl 3R A b e LA
FE R OB R B R AT I A, AR B A T R R R
(S/N=3)>} 0.05 mmol/mL, EH&FR(S/N=10)2% 0.12 mmol/L.

BRI 40 D-TT 88 B R ANARE TR (1.3.5), ZamfE
ST SR H B A IS S BRI A, BV B S
1o VL D-TTE8 B0 AR B SR R AR AR (X, mmol/L), X
4 € e T AR AR AR (Y), Tl b ol il 2 I 1A T 4 [
VA8, A5FIEHTFE R Y=9.79x10°X+1.94x10° (+°=0.998),
ZH] D-H @ HEAE 0.50~20.01 mmol/L WAk TE I, Lk
KFR A, AT A% XA P R T R o

25 RBEESIRER
H PR EE: SEATECHIMEEE A 10.00 mmol/L () D-H
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FEMERR IR W, SR A AR A B S, SRR HT, A
HERE 6 WK, XHFRERE AT A R BT S . &
LBIR, 6 AFEATERARE b s i AU X AR R 22 (relative
standard deviation, RSD) (n=6)N 1.57%; [F]H}BCH: A — 17y
FEAEE SRR 6 IR, 6 UCHFAEIETHIFR Y RSD (n=6) 0.54%,
FE Ty R D 2K 5 B R A, DN 4 SRR T &, T
TR BRE I 2 7 2t 43 BT 1 AR 12k

H RS S5 ¥eld ) 10.00 mmol/L Y D- 1 Z2 ks
TR, B EMTAE ARG, JERAHT, ESEIE 3 d,
BB PATUERE 6 £, THR A USERMZE A RSD, 45
WREIR, HIKESE RSD N 2.52%, FUABIF LB xR
R RS R P AT, 2 3R AR E AN S s i /N
2.6 FERERM

SRPEAN T 1 R, SR FH B SR Tl i R 5
TTFIRAIF , B GB/T 45733—2025 (4B B h 4R H 288 iy )
ENE BTFaIE ) RBUKMSHER, WK, . EA
I3 B A [l SR AR A IR L, & DR R AT AR A L,
e P AL B S SRR A . B YR BB IR 3
TRER, BAFERIE 1R, S mgZE K RSD, 45
WEIR, BN ERE S 98.55%~101.45%, RSDs
N 3.62%~12.74% (n=3), FWIIrik MmN RAT, AR
JE D-TH B E AT ER, LU T gy ik
ASEPE LR 1.

Fz 1 mMAREYE
Table 1 Spiked recovery

RSN

A

fmmolL)  J(mmolL) E%  FBES RSDs%
0.23 0.21 9130
0.23 0.26 113.04 98.55 12.74
0.23 0.21 9130
0.46 0.44 95.65
0.46 0.47 102.17 101.45 5.39
0.46 0.49 106.52
0.73 0.75 102.74
0.73 0.74 10137 100.00 3.62
0.73 0.70 95.89

2.7 SRR SRS
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75 AT E B 4{E A 0.46 mmol/L, RSD K 4.56%
(n=3); AR LW & 1 F- ¥ {E R 0.51 mmol/L, RSD A
4.06% (n=3), FBHPFN 5 20 25 R I A — 2L,
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faT . FERTECR, 38 AR S A PRI . iR AR IR IE
SERFZH], AJEAE 0.50~20.01 mmol/L e i £k itk
KA RLAF(7=0.998), Jr K5 (H RS RSD=1.57%,
H DR %5 5 =2.52%) A3 kG % JE A 5 (RSD=0.54%), “F-¥
MISCRAT G AT BEoR, K H R 7 BRI
e RTI OR, ARSI S RGE R, AR
i BE 2GRS D R A T ARSI 4R i — T
FE L R EAR SR, o [ SR A A W AT A A A
S K
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