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Application and Comparison of RP-HPLC and Fluorophotometry
to Measure Oxalic Acid Content in Beer

LIU Li-mei
(Jiangsu Food Occupational Techniques College , Huaian, Jiangsu 223001,China)

Abstract: The experimental conditions for the measurement of oxalic acid content in beer by HPLC, by spectrophotometry and by
fluorophotometry were optimized and compared . The results showed that spectrophotometry and HPLC method were better in repeatability,
recovery and detectability and they could meet the demands of practical measurement, however, the equipments demand of HPLC was
comparatively higher and the spectrophotometry was not suitable in higer-demands occasion. Fluorophotometry was preferred for beer with
low-content of oxalic acid such as calcium-added beer because of its low detection limit.

Key words: detection methods; HPLC; fluorophotometry; spectrophotometry; oxalic acid; beer

, 1.2
, 1.2.1
, 1.2.1.1
) ) , 5 mL 0 mg/L .8 mg/L .
m, 16 mg/L .24 mg/L .32 mg/L .40 mg/L .48 mg/L. 56 mg/L
X . 10 mL , 3%
-3, , 10 mL,25 C ,400 nm
, , ) ; , pH
{ 1.2.1.2
500 mL , 50g ,  657C(
1.1 ). 40 min,
: , ; ; , ( 5C ) 200 mL,
( ) ; B; ; ; 1.2.1.3
° 5SmL, 1.2.1.1
751 ; PHS-3C ; .
;HPLC (LC-10AD) . Diamonsil- 122
C18 ;0ODS-C18 . 1.2.2.1
:2008-12-31

1952- o



118 2009 5 ( 179 )-LIQUOR-MAKING SCIENCE & TECHNOLOGY 2009 No.5(Tol.179)
1.2 mL , g
0.6
5 mL, 1~7 0 mg/L .
4 mg/L 8§ mg/L .12 mg/L 16 mg/L .20 mg/L 24 mg/L 05T
2mL, 10 mL, , 0.4 ¢
AF, R , 0.3 }
N 0.2
1.2.2.2
2 mL , 1.2.2.1 B2 pHAMEEREGHH
AF, 2 , pH 2~6 ,
12.3 (RP-HPLC) pH , pH ;
1.2.3.1 ; °
100 mg/L , , 213
10 pL, . 0.1 mol/L 16 mg/L pH 2, 5mL
- ,PH , 0.5 mL/min, 10 mL , 3%
25 C, 215 nm, 0.4 mL, 10 mL, 400 nm
1.2.3.2 ) 3
, 20 L,
1.2.3.1, , o
2
2.1
2.1.1
SmL 16 mg/L 10 mL {]3 A L L L I i i i i i i n I A J
30, 012345678 91011121314156
’ ’ ’ 2R 6] (min)
10 mL, 400 nm , I,
B3 A et st B E AR ¥ h
20.45 . .
g 3 ,8 min , 8 min
0.4 , , 11 min
0.35 s " &min
0.3 s :3%
0.4 mL, pH 2,
0. 25 .
8 min o
[]2 A i i i i i J
0.10.20.304050.60.70.8 22
SR AL Bk (mL) B ,
CRIES VS S EIP O RN AR B : :
B , ,
1 , 3% B ’
04~0.7mL , ,
0.4 mL, ’
2.1.2 pH 221
16 mg/L pH — 1~7, 10 mL 0.8 mL
0
5mL 10 mL s 3% 12mL ’
0.4 mL, 10 mL, 400 nm 5mL. 12 mg/L 2mL.
’ Zo 10 mL,45 C 10 min,




119

AF, 4, 5 245¢
E 250 240+
240 ¢ 235}
230 | 230
220 295}
<
I 220 . : - . . .
nEq 30 35 40 45 50 55 60
200 s — — B ESE (°C)
0 0.3 0.6 0.9 1.2 1.5 1.8 _ : !
AR A i (L) B6 RERAESTEAREENLGYH
10 mL, 45 C )
B4 SsEENRLRESY A AF, 7.
4 , 09mL ,AF
w 242 ¢
<
) ’ 240
238 F
’ > 236 r
1.2 mL, 234}
2.2.2 232}
23
10 mL 1.2 mL
228 A A A ks A A J
.1.2mL , 5 6 7 8 9 10 11 12
5mL, 12 mg/L 2mL, [ Rz 6] (min)
10 mL,45 C 10 min, B7 KEbeEsRAREGYH
AF, 5 7 , 10 min .
g 20 2.3 HPLC
230 } ,
210 ,  HPLC ,
190 } ’ ’ pH
) pH H,PO,
g KH,PO, pH 2225283134
150 - ‘
0.2 0.6 1 1.4 1.8 3.7, 8
B 5 EARAPE bR R AR AN YR E 5300 il
5, 1.0mL  ,AF &
15
B, AF o
2.2.3
10 mL 1.2 mL 2.2 2.5 2.8 31 3.4 3.7
12mL 1.0 mL , oA
5mL, 12 mg/L 2mL, B 8 Azh4a pH A WL AR & B 18] &9 F) ol
10 mL, 10 min, . 8
AF, 6, 6 ,40~55C , pH ,
, 45 C, pH2.2 : :
2.2.4 o
10 mL 1.2 mL 0.1 1'1’1()1/LO
1.2mL 1.0 mL ) HPLC 9 10,
5SmL, 12 mg/L 2mL, 2.4




120 2009 5 ( 179 )-LIQUOR-MAKING SCIENCE & TECHNOLOGY 2009 No.5(Tol.179)
’ 20
%*2 FRNEFENERERE
v (%
WRENH R ) :
OCREE IO HPLC ¥
92.9 90.5 100. 4
2 91.5 89.3 99.6
3 90. 8 88.9 99. 8
Sy 91.7 89. 6 99.9
1. 00 3.00 5. 00 7.00 9. 00
it 8] (min) 2 ,HPLC ,
] HRR2 A3 AR, ’
4 HHERMS N o-BIL AR °
M9 P ILAAIEATAHEEE 243
3
= 0.704 1
0. 60 F 3 AREMES EBIHN R
0.50 4 i [ W T7 1%
- ) SO O0eRE | HPLC ik
0. 30 - 0 PR (mg/L) 8~80 0.5~20 2~100
0. 20 -
0.10 - Z 3 - 3 , HPLC
0. 00 4 - HPLC
.00 3.00 500  7.00  9.00 , ,
5 8] (min) N ,
A0 Hiaei4m ( ),
2.4.1 ’ °
3 8 3
b 1 o
3.1 3%
x1 MEPEBRESNELBLER 0.4 mL, pH 2,
R R & (ng/L) .
W TE R H - — : - 8 min ;
IPOCEYE SO HPLC % 12 mL 1.0 mL 45 C
1 34. 52 31. 22 31. 53 Mk -k :
2 31. 22 38. 42 32. 33 10 min; HPLC pH 2.2,
3 36. 19 38. 66 33. 16 3.2 . ,HPLC
4 35. 07 37.54 35. 27 , HPLC
5 30. 69 36. 88 35.09
6 35. 89 29. 12 34. 32 ’ °
7 33. 56 36. 22 32.48 ’ °
8 31.99 29. 07 31. 55
“PIME 33. 64 34. 64 33.22
RSD (%) 6. 32 11. 93 4. 54 [1] Aho.K, The effect of wort composition on fermentation and beer
flavor[J]. Mallasja Olut,1993,(1):4-13.
1 HPLC [2] Xiao-QinXu,Zhi-QiZhang, Kinetic spectrophotometric determi-
’ nation of oxalic acid based on the catalytic oxdation of
’ ’ bromophenol blue by dichromate[J]. Mikrochimica
° Acta.2000,135(3-4):0169-0172.
242 (3] , , . (RP-HPLC)
20 mg/L , [J]. ,2005,151(10):43-46.



