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W B B @7 B ORI kb 2 8k R R S R OB RLACRE . LR ERRE. AR
KHE. FLBE, FEXPIXURRER & BT . ik tiksr 2i% A CarboPacTM10 (250 mm>4 mm) 43#t
HE, DLEEAR BRI K Z BN R Be G AT B RE SRR, TN 1.0 mL min™, KRN 30°CHIEIE &I, 8
20 min P SEIL 6 FRHE 20 B, I FHEESL I J7 V0] 26 AN SRR S b R SOE A AT TN E . G5 R TR
L (RSD)I<3.70%, A1 F 5 R?>0.9990, iihx [l i %y 91.6%~109.1%, F MGk Hi iRy 2.99>107° ~1.38>10°
pg MLt i B R SRR SRR AR, BTRAARE. IURE. HERRE. BORERISLRE R A B

PRSP SRR A R TGO, R AR ER R SIRIE TZE K.
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Determination of arabinose, galactose,
mannose, glucose, ribose and lactose in
Chinese rice wine by ion
chromatography-integral pulsed
amperometric detection

XU Nuo®, YAO Zheyuan®, CHE Jinshui?, YE Ming-li‘, CHEN Mei-lan'*
(1.College of Biology and Environmental Engineering, Zhejiang Shuren University, Hangzhou
310028, China;

2.Themofisher Scientific College of Life Sciences, Shanghai 201203,China)
Abstract: Objective: To establish an ion chromatography-integral pulsed amperometric detection for
simultaneous determination of arabinose, galactose, mannose, glucose, ribose and lactose in Chinese rice wine, and
to discuss the contents of these sugars. Methods: The chromatographic separation was carried out on a
CarbopActM10 (250 mm>4 mm) column with sodium hydroxide and anhydrate sodium acetate as eluents. The
flow rate was 1.0 mL min™, and the column temperature was 30°C. The separation of six sugars was achieved

within 20 min and the established method was used to determine the monosaccharide content in 26 rice wine
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samples. RESULTS: The reproducibility (RSD) of the method was less than 3.70%, the correlation coefficient R?
was >0.9990, the recoveries were 91.6%-109.1%, and the lowest detection limit was 2.99x1073-1.38 <103 g mL™.
Conclusions: The main monosaccharide in rice wine is glucose, and the contents of arabinose, galactose, mannose,
ribose and lactose are low. The content of monosaccharide in semi-sweet rice wine is higher than that in rice wine,
and the difference is mainly related to brewing technology.

Key words: ion chromatography; integral pulsed amperometric detection; yellow rice wine; simple sugars content
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99%) . B-FLHE (4ifE 70%) MT EilE A NRIECARAR, D-EIAKE (208 98%) MgT bifg
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SPE C18: 300 mg; stz MK 4K (FEFH2 18.20 MQ-cm)

ICS-5000 AUESF-(i{ (3£ ThermoFisher Scientific A7) , Fi% EDS5000 HLALZEH I HS .
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mm>4 mm ) . HAKHL (TKA-Genpure) (3 [E Thermo Fisher Scientific A &])



1.2 sEIS vk

1.2.1  ARAEE R I

Sy HIFKELSFRE 100 mg, FHBAKIEARIFE RS 100 mL A&, BCHFR EHKEZ N 1000 ppm
bR AERE &R, T ACYIRORAE . AT, HUSE & R B O AR ARV BOR A 5 TR A At TAE T
e
1.2.2  FEAAETACER

B Cg BEAHAERUH:, MKV 10 mL FEE. 15 mL H4iKi% ik, # 8 20 min, %, BEFERT, FER
FH 2388 /K% 5 BERR R 150 i, ARJGEN 2 mL P& 5 SR UF (1) Cog KEAN 0.2 um JERIERE, 772547
JEW 2 mL, FEIN 2 mL EE OIS UFH Cog AR 0.2 um JE e, USERTR HIR, HE@IE T
1.2.3 it

H T 3R PR i PR 2 PR B AN TR R 2, TRLMR B B bk s 1 s AT bk e o BT qPo i 2
FURE . BIEIRE. B EE R OR B R 5 HL A TRTARABL, DR b SRR I 46 SR P AR R BE AT e B . B
THEWREHZ MRS, N TER LR EORIBEBL, BT A ENIR TS, BN T LR
BIRE . SREHE BE EEMBERE P 0 3R 1 TR

ik kN CarboPacTM10 20k (250 mm>4 mm) ; FiE: 30°C; HEFEE: 25mL. DA
250 mmol/L NaOH (A) . #84fi/k (B) #1200 mmol/L NaOAc (C) ARGl T I, Bh B HE i 4%
HRE 1.

®1 BREERRER
Table 1 Gragient eluting procedue
53 K%
15 B I [l /min i/ (mL/min)
NaOH (A) Ultra-pure water (B) NaOAc (C)
0 1.000 8 92 0
6 1.000 8 92 0
14 1.000 11 87 2
30 1.000 10 45 45
33 1.000 10 10 80
39 1.000 20 20 60
47 1.000 8 92 0
55 1.000 8 92 0
1.3 HE bR

i 45 LR /) 4 357 ] Thermo Chromenleon 6.8 il T{Esk, FEFIF Excel {347 88 S it M
BRI o
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Figure 1 Chromatograms of 6 saccharides standard solution (The concentration of 1 ppm)
1. arabinose; 2.galactose; 3.glucose; 4.mannose; 5.ribose; 6.lactose
2. L1 ARvEMZ. KR, EER A ER

I3 BRI ALK EL 1 6 PRSI A AR, HrP A%k £ 8 0.005. 0.05. 0.5 1. 5 pg/mL;
EFUREATH B BR AR EA R RYIKEE Y 001, 0.1, 1. 5. 10 pg/mb; BaRiqFb A0 L HE & br itk
W RSIKE 0.1, 05, 1. 5. 10 pg/mL; H&HEKEE Y 1. 10, 50, 100, 150 pg/mL. %M 1.5
Mg Sk FaERe, JRETARYER R REEL. KRAEEIRIE S, LIVIBGRE () IR bR, I
THRLY) IGNALFR ST 6 Flbl S b v h 25 .

R B R AR AR R D9 0.1 po/mbL, ~EFUBEIKE Y 0.01 po/mb, &K 1 pg/mL,  HER K
F£9 0.01 pg/mL, KRR EE A 0.005 po/mL, FUBHRRE S 0.1 pgimL FI8 & bR A VR 5 BERE 7 Y
SEVETHIA, 115 RSD, JRELA 3 5 FELRMefE (SIN=3) it A BIRL tH R, FrufE i fIZRE R R, R, 45
RN 2,

£2 EAEFE. BRALK. KEEH. RHR. eRRANEDE
Table 2 Regression equations, correlation coefficient, linear ranges, limits of detection, quantification limits and

reproducibility

) o C (e ‘ Kt PR E w R I
3T R M RHUR?
/(ug/mL) I(ugimL) I(ug/mL) (%, n=7)
[EaE s 0.1-10 y=1.6686x+0.0196 0.9999 2.99x10° 9.96x10° 1.018

7L 0.01-10 y=1.2356x-0.0807 0.9996 3.73x10° 1.24x102 1.750



IR 1-150 y=1.9059x+1.8307 0.9990 7.3210° 2.44x107 3.696
HEhE 0.01-10 y=0.7563x-0.0054 0.9997 1.38x107 4.60<107 3.290
ek 0.005-5 y=2.2381x-0.0094 0.9996 5.55x10° 1.85x10° 2.805
R 0.1-10 y=2.0358x+0.0301 0.9999 3.21x103 1.07x10 1.941

MR E 45 BT AE H, RS R RAF (RP=0.9990) , #i PR (2.99x107° -1.38>10°
po/mL) , EREFR (9.96%107 - 4.60<107 pg/mL) , FEXFRHE(RZE (RSD) =3.70%.
212 JjikElieE
B A — AN b, ST IR SESG, THEIAR R, 45 Rk 3 FiR.
F3 FTRE IR AR E R A A1 2

Table 3 Spike recovery and relative standard deviation of rice wine samples

JR AR B b W5 e iz el e
ST
/ (pg/mL) / (pg/mL) / (pg/mL) /(%)
[GENR (SR 0.1290 3 2.9805 95.1
FLpE 0.2278 05 0.7417 102.7
KEL 9.1534 5 14.4863 106.6
HoEE 3.8607 3 6.6090 91.6
3 0.1176 2 2.3001 109.1
FLpE 0.0000 1 1.0482 104.8

MU 5 45 R PT LA BHZ 75 1~ 2 bR B 2 AE 91.6%-109.1% 2 1), M 7512 BA R4
B
2.2 FEsh b

RIFTESLI T3 AT B0 h 6 MR &, KSE R LR 4. M3k 4 ATR, 6 AR EN A =
St HEBE T EHEEE, AE 26 NI RIS EAE 14.31-60.42 g/l 2 [A] . HrPAZREAE
20 DMEGH PR, (H 3 FEFRER B 1L 8 RSB LA b SRR BT ARG o T LB ALLE AR KUK e
10 SR RET LR AR L R, R 3 MHRERAE 28 DS e, (HETRERE . R
Bl HRERRE . AR FLRE SRR,

R4 BT 6 TR AL g/L)

Table 4 The concentration of 6 saccharides in rice wine samples (unit: g/L)

IS TR i I [OENRIER R R 3 ALK
34E 25.51 0.25 0.34 0.27 0.16 nd
54F 22.65 0.19 0.26 0.24 0.14 nd

Ly swalll 6 1 37.52 0.19 0.27 0.12 0.01 n.d

iR 3 BRI 3172 0.16 0.23 2.01 n.d n.d

JHEE 3 4F 36.83 0.14 0.21 0.24 0.02 n.d
34E 28.02 0.19 0.27 0.20 0.12 nd

sl
5 4 22.27 0.23 0.32 0.27 0.11 nd
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34
54
6 4E
6
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6
84
10 4
84
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54
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23.59
21.62
14.31
22.73

16.76

24,51
19.27
29.47
26.98
31.40
31.39
32.26
14.41
16.94
20.65
42.02
54.54
60.42

49.33

0.15
0.18
0.23
0.37

0.18

0.18
0.23
0.21
0.20
0.26
0.18
0.23
0.08
0.09
0.41
0.12
nd
n.d

n.d

0.21
0.26
0.33
0.51

0.25

0.26
0.33
0.30
0.28
0.36
0.26
0.32
0.12
0.13
0.57
0.18
n.d
nd

n.d

0.24
0.12
0.17
0.36

0.17

0.25
0.13
0.40
0.06
0.22
0.11
0.31
0.20
0.10
0.48
0.15
n.d
nd

n.d

0.10
0.16

0.01
n.d
0.01
0.01
n.d
n.d
nd

n.d

n.d
nd
n.d
nd
n.d

n.d
n.d
0.05
0.02
n.d
n.d
0.03
0.03
0.06
n.d
n.d
n.d
nd

n.d
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Figure 2 Chromatogram of 3 years' hand-brewed rice wine samples in winter

l.arabinose; 2.galactose; 3.glucose; 4.mannose; 5.ribose; 6.lactose
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Figure 3 Chromatographic comparison of rice wine and semi-sweet rice wine
a - gold eight years wuyuejishan; b - peach wine
l-arabinose; 2-galactose; 3-glucose; 4-mannose; 5-lactose
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%of B P 7 T 8 T 0 1 B 2.01 ~ 3.33 mg/LP%Y, i i o A BEVR EAE 0.0942 ~ 0.4197 mg/L®T,
T RE S b A A R AR 13.45 ~ 85371.13 mg/ L8 e ACHIF 7T B9 v A 4 B R 14.31-60.42mg/L T
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