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Determination of fructose, glucose and sucrose in tea wine by post-column derivatization
liquid chromatography
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Abstract: A post-column derivatization liquid chromatography method was developed for the simultaneous determination of fructose, glucose and su-
crose in tea wine. Asahipak NH,P-50 4E chromatographic column (250 mmx4.6 mm, 5 wm) was used, the isocratic elution was carried out with mo-
bile phase consisted of acetonitrile-water (75:25, V/V) containing 0.5% H;PO,, the flow rate was 0.8 ml/min and column temperature was 40 °C. Post-
column derivatization involved oxidation with periodic acid (2.0 g/L) and color development using phenol reagent (1.0 g/L) at 120 °C, followed by
detection at a wavelength of 670 nm. The results showed that fructose had a good linear relationship (R*>>>0.999) within the mass concentration range
0f 25.0-500.0 mg/L, and glucose and sucrose had a good linear relationship within the mass concentration range of 50.0-1 000.0 mg/L. The detection
limit were 2.58-9.64 mg/L, and the quantification limit were 7.82-29.21 mg/L. The recovery rates of standard addition ranged from 96.55% to 98.73%,
and the relative standard deviations of the precision and stability tests results were both less than 2.00%. The contents of three kinds of carbohydrates
in 11 types of commercially available tea wines of 4 categories were detected by this method. The results showed that the glucose was detected in all
the tea wines, with contents ranging from 0.038 to 111.36 g/L, and fructose was detected in 10 types of tea wines, with contents ranging from 0.023 to
115.90 g/L. Among them, the content of glucose and fructose in blended tea wine was the highest. Sucrose was only detected in 3 types of Lujiu-type
tea wines, with contents ranging from 0.012 to 0.380 g/L. This method was simple to operate, had low reagent costs and high recovery rates, and
could provide new detection technical support for the process research, product development and standard setting of tea wine.
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Fig. 1 Schematic diagram of the working process of post—column
derivatization liquid chromatography for detecting carbohydrates
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Table 1 Linear regression equations, detection limits and quantification limits of fructose, glucose and sucrose

(a7 £ B4 15} 1] /min LRk )4 gy A MK RHR 2R ML I/ (mg- L) J7 A% R/ (mg- L) FE PR/ (mg- L)
£ 10.634 y=5 174.46x+709 659 0.999 2 25.0~500.0 2.58 7.82
ikori 12.130 y=2 027.43x+458 189 0.999 4 50.0~1000.0 9.64 29.21
T 14.222 y=2 583.50x+385 778 0.999 3 50.0~1 000.0 6.01 18.22
(2) M Bl g 25 21 (3) R PRIl 45 2R
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Table 2 Results of precision tests of fructose, glucose and sucrose
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Table 3 Results of stability tests of fructose, glucose and sucrose

¥/ RSD/

[l&=d7] &/ (mg-L") (mg-L') %

i/ (mg-L") SEHIME/  RSD/
O0h 6h 12h 18h 24h 36h (mg'L") %

lacs7]

b 4758 4587 4655 4567 4656 4655 46.46+0.67 145
B 35558 35121 349.26 348.56 349.43 347.98 350.34+2.79 0.80
HEMEF  383.18 37825 377.55 372.99 381.21 37322 377.73+4.12 1.09

W 4758 4855 4869 4833 49.01 4827 4841+048 1.00
HIZIHE 355.58 349.32 356.88 352.87 345.55 349.22 351.58+4.31 1.23
BEME  383.18 377.79 37843 379.44 371.12 37441 377.40+4.17 1.11
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Table 4 Results of standard addition recovery rate tests of fructose,
glucose and sucrose

oy AJRME bRtk SEA/ ks SFE R
(mg-L') (mg-L') (mg-L") BIE% RIE %
25.0 70.15 94.76
bk 46.46 50.0 96.32 99.72 98.61
75.0 122.49 101.36
150.0 499.93 99.73
kL 350.34 300.0 643.76 97.81 98.73
450.0 794.30 98.66
150.0 527.76 100.02
HEHE 371.73 300.0 666.90 96.39 96.55

450.0 797.32 93.24
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o ARG L A0 VR g S T R0 45 9 > i ) 780 30 > 8 0 R %
T > 7818 TR0 5T (A 00 2] 7 26 0 ) , A | AN B TS U %
T RS I S R

ZEARR RN ST 2 LA I R R0 (g Al TR e} ) Sy Ji
R U Y & e ZEAR I R TR TE RGE I, A A
PEVR BRI A5 76 22 08 78 50 P ARG T R A R,
470.038 g/L.,

a0 R AT 2 LA I A SR | T2 v A T e, R A
5 — 3, R EA A & SRR = 3K R A
AT 9 S 1 (0.023~0.047 /L) 4 % 1 (0.067~0.352 g/L)
FIHERE (0.012~0.380 g/L) & S RAK, HLAF 5T 2% W] 450 0
i 5 A rh O S AT A DGR 3 3R P T
AT HP A B AT BE 3R B T A RORL

R ST 2 P R | TR B OB S O (A R | 0
S5 AT K T ARORHIT 2 LIRS R A Y A 3
A BT RAD o ZEAS DU (4 11 A5 v S SR R 4 W o 430
K T 115.90 g/L 11136 g/L, = T HAth = Fh 2500 |, A % 1%
aob R T AR 2K ) IO R O A A SO DR T

i ] 75 5 2 DA I (AR ) L Y R R R AR
258 Sy T ARk R 4 17 B A ARG, H R T W S AT,
6K . ] 75 25 TG r 35 R ARG H TR (F LR £ 2 (28.17 ~
77.07 g/L) Al %5 B 5 B (22.45~64.62 g/L) B, EE IR
T SR A TR

#5 NHRTEREHRBE AFTR . BEESERVER
Table 5 Determination results of fructose, glucose and sucrose contents in 11 kinds of commercially available tea wines

S-S 9K B /Yovol I 4 B FpE AR (g L) AR &R (go L) R A R/ (g- L)
AR 52 B 2 — 0.038+0.001 —
T 42 WA 0.0230.001 0.067+0.001 0.012+0.001

42 e 7R 0.047+0.001 0.352+0.003 0.380+0.004

42 EFTAEZRT 0.042+0.001 0.161+0.001 0.322+0.003
Sz B T A5 8 S-S 115.90+0.28 111.36+0.37 —
i ] 25 25 3 LKA BC 28.17+0.09 22.45+0.04 —

3 12 4 TP T 4 P 48.52+0.31 58.51x0.30 —

5 11 0 2 T S 77.02+0.32 63.3420.05 —

5 VG ) I 2 I 77.07£0.22 61.63+0.23 —

5 55 BRI T 75.19+0.43 64.62+0.32 —

5 SR AL 2% 1 70.94+0.10 59.20+0.36 —

3 &it

A FE ST T A I AT A VRORE € 1 N A AR SRR
75 W RN RERE 7 ) 7 35, R ] Asahipak NH,P-50 4E (%
T4 (250 mmx4.6 mm, 5 wm) , P75 0.5% HiPO, M 2 i -7K
(75:25, VIV) i s AHE 47 55 BE P8 , 38 # 0.8 mL/min, 4
40 °C, F1J5 120 °CF 2R FH i iR (5T v B R 2.0 g/L) %]
1k B IR (B N 1.0 /L) AT i AR 0, K6 i K
670 nm., TERLSRAE T, 3RS 5T E 4% 7E 20 min N 58 i

K A5 S 8 280 B R R M R AR 45 1 R
I PN R 0 2R L A BR R 2.58~9.64 mg/L,
72 RN 7.82~29.21 mg/L, - F I Ar [ 1 %4 96.55% ~
98.73% , A% % B FoE M e 45 R I RSD <<2.00% ., F
AR5 X A2 11T B A B SR R B N R
AT T AU, 76 JIr A5 A0 v S8 6 0 S 4 2 0, 7 120,038~
111.36 g/L, H v & i 780 01 ) 284 2% T v 1) 7 46 0l 7 b 4%
1o s S L0 PRI s SRH , % 52 7£0.023~115.90 g/L
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Z 1] ) A 2 e e 0 00 o) R0 25506 v 2 R 5 E AN AE
SR RS, &8 80.012~0.380 g/L, % ik EA
PR G BUASAIG | RIS i K % B AR P A A
R R T 2AWE5E 7= T & b o e S5 5 1 1Y)
oRIIER T NS S
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