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Determination of Arabinose, Galactose, Mannose, Glucose, Ribose and
Lactose in Yellow Rice Wine by Ion Chromatography-Integral Pulsed
Amperometric Detection

XU Nuo', YAO Zheyuan', CHE Jinshui’, YE Mingli', CHEN Meilan""

(1.College of Biology and Environmental Engineering, Zhejiang Shuren University, Hangzhou 310015, China;
2.Themofisher Scientific College of Life Sciences, Shanghai 201203, China)

Abstract: Objective: To establish an ion chromatography-integral pulsed amperometric detection for simultaneous dete-
rmination of arabinose, galactose, mannose, glucose, ribose and lactose in Chinese yellow rice wine, and to discuss the
contents of these sugars. Methods: The chromatographic separation was carried out on a CarbopActM10 (250 mmx4 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 yellow rice wine samples. Results: The reproducibility (RSD) of the method
was less than 3.70%, the determination coefficient R*> was =0.9990, the recoveries were 91.6%~109.1%, and the lowest
detection limit was 2.99x107~1.38x10° ug-mL"". Conclusions: The main monosaccharide in yellow rice wine was glucose,

and the contents of arabinose, galactose, mannose, ribose and lactose were low. The content of monosaccharide in semi-
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sweet yellow rice wine was higher than that in rice wine, and the difference was mainly related to brewing technology.

Key words: ion chromatography; integral pulsed amperometric detection; yellow rice wine; simple sugars content
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Table 1 Gragient eluting procedure
Eafinil| T AR E(%)
(min) (mL/min)  NaOH(A)  #B4i/K(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

17, 3% 4 . CarboPac™PA 10 43 #7 £ ( 4 mmx
250 mm); H3E: 30 °C; #4525 mL. LA 250 mmol/L
NaOH(A) . #4lizk (B) il 200 mmol/L NaOAc(C) A
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TE: LBTRLAFIME; 2.2 FL0KE; 340 400; 4. H BR Mt 5420 6. FLM;
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2.1.1 FrfEfhg . KR, e R A Em I SR
FHER AR BT 6 FoPEISIR G AR W, o O
JE} 0.005. 0.05. 0.5, 1. 5 pg/mL; EFWEFIH SRR
EARER R A RSN HE N 0.01, 0.1, 1.5, 10 ug/mL;
B] P AFURE L ZLBE IR S AR HETR M0 RV A 0.1,
0.5. 1. 5. 10 pg/mL; F 2N 1. 10, 50, 100,
150 pg/mL. #08 1.2.3 Ay SR tRe, JF ik
P FR . SR K H RN ERR 4R

BC I BT RLABEHRE BE A 0.1 pg/mL, EFUHRRE N
0.01 pg/mL, FMZIFHHREE A 1 pg/mL, HERHHR A
0.01 pg/mL, MU EE A 0.005 pg/mL, ZLHEHR E N
0.1 ng/mL MRS AR UEG WK 5 S IEARE 7 Y i g T
B 3 RSD, Jf LA 3 fi Skt s (S/N=3) 1547551
K HBR, LL 10 5354k 1S (S/N=10) 133745 2 i i
R, Al MG R R R, SR ansk 2.

PN H A 52 45 S T LU Y, 12207 B 4t 26
A K (R=0.9990) , # H FR ( 2.99x107°~1.38x
1072 pg/mL), B (9.96x10°~4.60x102 pg/mL),
FAXTFRAEAR 22 (RSD) < 3.70%, B T 1% )7 5 R AU
2.1.2 JrikFEIRCR B AR BE 1 e P R i,
TINAKE t PTR G AR v S VA TR, 46 07 TR B SR ERAVE T
R, VIR 6 FhEpE [RNReR, 25 1A 3 s, A
FE 0 45 HE AT LAAS B 07 IR 00 S YA IR AE
91.6%~109.1% =[], FZ J7 vk B R I HEsfA I
FEREOY IR S 43 B UERE 7 Yk, 38 3k W T AR 0k
HREA 1.02%~3.70%, 2<IHIZ 7k EIPELE, 45
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Table 2 Regression equations, determination coefficient, linear ranges, limits of detection, quantification limits and reproducibility

ST LA (ug/mL) iy JE ZHR Kt BR (pg/mL) R (ng/mL) HIM: (%, n=7)
B AP b 0.1~10 y=1.6686x+0.0196 0.9999 2.99x10°3 9.96x107 1.018
b 0.01~10 y=1.2356x-0.0807 0.9996 3.73x10°° 1.24x1072 1.750
A 1~150 y=1.9059x+1.8307 0.9990 7.32x107° 2.44x107 3.696
HEEk 0.01~10 y=0.7563x-0.0054 0.9997 1.38x1072 4.60x107 3.290
bk 0.005~5 y=2.2381x-0.0094 0.9996 5.55x10° 1.85x1072 2.805
FME 0.1~10 y=2.0358x+0.0301 0.9999 3.21x107° 1.07x1072 1.941
3 BOHAES AR EICR
Table 3 Spike recovery of yellow rice wine samples
SAHTY JEAAHE B (pg/mL) fibs i (pg/mL) 22 V& B (ug/mL) T R (% )
B R AP b 0.1290 3 2.9805 95.1
LLbE 0.2278 0.5 0.7417 102.7
A 9.1534 5 14.4863 106.6
HEaw 3.8607 3 6.6090 91.6
ez 0.1176 2 2.3001 109.1
LA 0.0000 1 1.0482 104.8
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F 4 RS 6 PR AHEE (g/L)

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

U BEPGRE Sh Ty ki [ENRIEVE el T EE hH L
34E 25.51 0.25 0.34 027 0.16 nd

S4E 2265 0.19 0.26 0.24 0.14 nd

ey Al 64F 37.52 0.19 0.27 0.12 0.01 nd

SAFEBRRR 31.72 0.16 0.23 2.01 n.d nd

T34 36.83 0.14 0.21 0.24 0.02 nd

34E 28.02 0.19 0.27 0.20 0.12 nd

et 54 2227 0.23 0.32 0.27 0.11 nd

SAFEBRR 23.59 0.15 0.21 0.24 0.02 n.d

- 21.62 0.18 0.26 0.12 0.10 nd

s 3jf~ 1431 0.23 0.33 0.17 0.16 n.d

54 2273 0.37 0.51 0.36 0.11 n.d

JintR 34 16.76 0.18 0.25 0.17 0.07 n.d
L S4E 2451 0.18 0.26 0.25 0.03 n.d

64F 19.27 0.23 0.33 0.13 0.22 n.d

P 64F 29.47 0.21 0.30 0.40 0.11 0.05

104F 26.98 0.20 0.28 0.06 0.08 0.02

64F 31.40 0.26 0.36 0.22 0.01 nd

JE R 84F 31.39 0.18 0.26 0.11 0.04 nd

104 3226 0.23 0.32 0.31 0.01 0.03

ST 84F 14.41 0.08 0.12 0.20 n.d 0.03

104f 16.94 0.09 0.13 0.10 0.01 0.06

flz.e 54F 20.65 0.41 0.57 0.48 0.01 nd

R 54 42.02 0.12 0.18 0.15 n.d nd

Bk - 54.54 nd nd n.d nd n.d

R e iEit) BEE P ST - 60.42 nd nd nd n.d n.d
TR 49.33 nd nd nd n.d nd
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