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Table 1. Intercomparison of four methods for determinations of PABA in multiple vitamins*

Fluorimetry** Fluorumetry** Colorimetry HPLC
(1) (1)
Labeled value
(mg)D : 25
S : 30
R : 50
Measured value***
(mg)D : 11.57 (4) 10.91 (3) 11.60 4) 21.51 (3)
S 23.67 (4) 26.59 (3) 21.99 4) 36.23 (3)
R : 33.01 4) 32.83 (3) 4494 (4) 38.06 (3)
Recovery 67.6% 60.0% 78.5% 76.7%
Precision
Within-run
S SD S SD
D : 0.07 .62 0.08 0.13
S 0.10 0.67 0.05 0.09
R : 0.22 0.20 0.14 0.31
(A4 (&% (% (0%
D 0.58% 3.23% 0.70% 0.59%
S 0.40% 2.51% 0.21% 0.24%
R : 0.70% 0.60% 0.32% 0.82%
Run-to-run
D : 0.26 0.79 .36 1.56
S 1.20 2.10 1.36 1.71
R : 2.54 2.14 1.17 1.08
CV cV Vv Vv
D : 2.26% 7.24% 3.14% 7.05%
S 5.05% 7.89% 6.17% 4.10%
R : 7.70% 6.52% 2.60% 2.68%

* D (daily); S (stress); R (radical).

“* :Fluorometric measurement ( | ) refers to hydrolysis with 1 M HCl and ( [ ) refers to hydroly-
s1s with 4 M NaOH.

% Means values. Numbers of replication are shown in parentheses.

By Hobr o SCBREFES T R A DL e T B ;--}~ tr & 7 OGS 1 ( precision ) o M 5 }1 d F.VJ
K i L A 3 RO 2 6 0 PO 1 5 SR O 0 R ACIREL )
HHEE A8 R R (g 22(S. DO M A AR B (C. V)RR P (within - run ) H I M (run -to - run ) 0 3
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Table 2. PABA contents in cereals determined by three methods

PABA (ng/g)

Method milled rice germ rice wheat chow
Colorimetry 1.3+0.2 4.3+0.3 >.7+0.4 22.1+0.3
(5)* (5) (5) (5)
Fluorimetry ~ H¥(5) - (5) - (5) = (5)
(1)
HPLC 10.9+1.5 16.7£2.0 19.94+3.9 42.0x4.5
(4) (4) (4) (4)

* :Means £ SD. Numbers of replication are shown in parentheses.
**:-Undetectable; interferences exist.
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Figure 3. HPLC chromatograms of PABA ,
(C) cereals (D) cereals added with PABA, retention time of PABA was 4.6 min.
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Table 3. Intercomparison of three methods for determinations of PABA in cereals

Fluorimetry( [ )

Colorimetry

HPLC

Recovery *

milled rice : 84.8% (4)

germ rice 65.6% (4)
wheat 71.6% (4)
chow 16.6% (4)
Precision
Within-run SD
milled rice : — K
germ rice —
wheat ma—
chow —
cV
milled rice : —
germ rice —
wheat —
chow —
Run-to-run SD
milled rice : —
germ rice —
wheat —
chow —
VvV
milled rice : —
germ rice —
wheat —
chow —

100.8% (4)

98.7% (4)
97.3% (4)
96.1% (4)

0.16
0.42
0.33
0.28

10.3%
6.7%
6.2%
1.3%

0.16
0.31
0.44
0.49

12.8%
7.3%
7.6%
2.2%

68.5% (5)
62.1% (5)
33.4% (5)
69.9% (5)

SD
0.19
0.10
0.34

0.10

1.6%
0.5%
1.5%
0.2%

1.45
1.96
3.85
4.54

cVv
13.4%
11.8%
19.49%
10.8%

* :Means. Numbers of replication are shown in parentheses.

**:Undetectable; interferences exist.
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Table 4. PABA contents in rat liver and blood determined by three methods

Method Blood (PABAug /ml) Liver (PABAug /g)
Colorimetry 1.52 +£0.22 (3)* 5.92 +0.10 (5)
Fluorimetry ( [ ) - **%(4) - FEX(S)
HPLC QF#FHx(4) 1.23 +0.09 (5)

*  :Means £ SD. Numbers of replication are shown in parentheses.

#% :Undetectable; interferences exist.

Rk -Cannot be determined due to interferences.
*#%% . Undetectable, ( peak area<400 ).
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Figure 4. HPLC chromatograms ot biological mate-
rials (A) blood (B) blood with PABA (C) liver (D)
liver added with PABA, retention time of PABA was
4.6 min.
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Table 5. Intercomparison of three methods for determinations of PABA in liver and blood

Fluorimetry ( ] ) Colorimetry HPLC
Recovery*
liver : — 4 97.7%(4) 98.5%(5)
blood: 98.1% (4) 101.2%(4) 97.3%(5)
Precision
Within-run SD SD SD
hver : — K% 0.07 0.02
blood : — 0.05 e O
cV Vv cV
hiver ; — 10.3% 1.6%
blood : s 3.2% —
Run-to-run SD SD SD
liver : — 0.10 0.09
blood : — 0.22 N
VvV vV Vv
ltver : — 1.7% 7.3%
blood : — 14.5% —

* :Means + SD. Numbers of replication are shown in parentheses.

** -Cannot be determined due to interferences.
®x%-Undetectable
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Comparison of Methods for Determination of
para-Amincebenzoic Acid (PABA)

LING-CHUN CHEN AND MAIO-LIN HU

Graduate Institute of Food Science , Chung-Hsing University, Taichung, Taiwan, R.0.C.

ABSTRACT

para-Aminobenzoic acid (PABA) 1s a precur-
sor of folate in certain bacterta and 1S commonly
used in sun-blocking creams because of its UV-

absorbing property. It has mild anti-inflammatory
activity and protects against photocarcinogenesis
in hairless mice. However, there have been very
few reports on the quantitative determination ot
PABA in foods, plants and animal tissues. In this
study we utilized the fluorescent property of
PABA in neutral solution (excitation at 280 nm,
emission at 340 nm) to quantify PABA 1n multivi-
tamin preparations, cereals, rat liver and blood,
and compared with a colorimetric method and a
HPLC/uv method. In addition to the assessment
of PABA, we compared the precision (standard
deviation, S.D., coefficient variation, C.V.) and
recovery (as a criterion of accuracy) between the
three methods.

Intercomparison of the methods in multi-vita-
min products showed that the colorimetric
method was superior in reproducibility (i.e., with-
mn-run C.V., 0.2-0.7 %:; run-to-run C.V., 2.6-6.1
%) compared to the other methods. The recovery
(78.5 %) was also higher for the colorimetric

method compared to the other methods. For cere-
als, the fluorimetric method was not applicable
because of interferences and colorimetric method
was found superior to HPLC/uv in both precision
(2.2- 12.8 vs. 10.8-19.4 %) and recovery (96.1-
100.8 vs. 53.4-69.9 %). In rat blood, PABA was
detected exclusively by the colorimetric method
(1.52 £ 0.22 ug / ml of blood), although each
method produced nearly 100 % recovery . For rat
liver, PABA was detected by colorimetric (5.92 *
0.10pg / g liver) and HPLC/uv (1.23 £ 0.09 pg/ g
liver) while the fluorimetric method was not use-
ful due to interferences.

This research demonstrates the comparative
applicability, quality and problems of the three
methods assessing 3 varieties of samples. In gen-
eral, the colorimetric method is simple and eco-
nomical with satistactory precision and accuracy.
In addtion, the detection himit (0.3uM) was com-
parable to that of fluorimetric method (0.2uM)
and HPLC/uv (0.2uM). However, in animal tis-
sues, the HPLC/uv method is superior due to
avoidance of interferences, and may be readily
improved to apply to other types of samples.

Key words: PABA, fluorimetric method, colorimetric method, HPLC/uv.
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