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Quantitative Analysis of Organic Acid in Fruit Juice
by High-Performance Liquid Chromatography (HPLC)
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The content of organic acid is generally measured by the neutralization titration method; however this method cannot analyze

the composition of organic acid. In this study, the content of organic acid in fruit juice and concentrated juice drink by HPLC was

examined. Conditions for separation of tartaric acid, malic acid and citric acid were established, enabling the simultaneous

analysis of multiple organic acids. Compared to the neutralization titration method, the acid content by HPLC was higher than

that by the neutralization titration method not only due to the free acid but also due to the combined acid content measured by

HPLC.
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Table1 Gradient condition of mobile phase

Time (min) %B
0 0
2 0
22 50.0
27 50.0
27.01 0
42 0
iR : 1.0 mL/min
BT LRE : 30°C
AR .10 L
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2K 20mg B0 B> TKEFK 10mL Nz CTIRfRSE, ~A 71
By BT 100l o4 H L, KEMZ TR AML & L2bo
2312 AHEBOIEFGRUNEMZENE DE

2.3.1(1) TR U 7o ER SRR TR A& 2.2.1 DS THIE L7z,
2.3.2 BEHROERRUEREDFHIE
232(1) BRERABROAN
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Table 2 Components of grape, apple and orange standard solution

Standard Added components (mg)

solution Tar Mal Cit Glu Fru Suc Asc
Grape 100 50 - 1,800 1,700

Apple - 100 - 280 1,200 1,000

Orange - 10 100 240 260 500 10

(Tar: Tartaric acid, Mal: Malic acid, Cit: Citric acid, Glu: Glucose, Fru: Fuctose,

Suc: Sucrose, Asc: Ascorbic acid)
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Table 3 The addition amount to sample for spike and recovery test

Fruit juice or Added Addition amount

concentrated  organic acid (Final concentration (w/v%))
juice drink solution 1 2 3
Apple Tartaric acid 5mL 10 mL 15mL
(0.01%) (0.02%) (0.03%)
Orange Malic acid 10 mL 20 mL 30 mL
(0.0125%) (0.025%) (0.0375%)
Grape Citric acid 10 mL 20 mL 30 mL
(0.02%) (0.04%) (0.06%)
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Fig.1 Chromatogram of tartaric acid, malic acid, citric acid, ascorbic acid
and etilefrin (a: Tartaric acid, b: Malic acid, c: Ascorbic acid, d: Citric

acid, e: Etilefrin)
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Fig. 2 Calibration curves of (a) tartaric acid, (b) malic acid and (c) citric acid
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Table 4 Recovery of organic acid added in grape, apple and orange

standard solution

Standard solution Added organic acid Recovery (%) RSD (%)
Grape Tartaric acid 99.8 0.19
Malic acid 100.7 0.35
Apple Malic acid 100.8 0.32
Orange Malic acid 99.7 0.22
Citric acid 99.7 031
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Table 5 Recovery of (a) tartaric acid, (b) malic acid and (c) citric acid added in fruit juice and concentrated juice drink

(@)
10.0 mg added 20.0 mg added 30.0 mg added
sample
Recovery (%) RSD (%) Recovery (%) RSD (%) Recovery (%) RSD (%)
Apple fruit juice 104.2 3.69 103.5 0.34 102.0 0.02
Apple concentrated juice drink 101.7 0.55 100.7 0.87 99.9 0.42
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(b)
12.5 mg added 25.0 mg added 37.5 mg added
sample
Recovery (%) RSD (%) Recovery (%) RSD (%) Recovery (%) RSD (%)
Orange fruit juice 101.7 1.16 102.1 0.21 99.7 0.76
Orange concentrated juice drink 98.9 0.20 99.4 0.38 100.2 0.44
(©)
20.0 mg added 40.0 mg added 60.0 mg added
sample
Recovery (%) RSD (%) Recovery (%) RSD (%) Recovery (%) RSD (%)
Grape fruit juice 101.8 0.16 100.8 0.19 100.5 0.28
Grape concentrated juice drink 102.1 0.44 100.9 0.30 101.0 0.15

Table 6 Total acid content measured by HPLC and the neutralization titration method

HPLC Neutralization
titration
Concentrated juice Tartaric RSD Malic acid RSD Citric acid RSD Ascorbic Total acid Total RSD
drink acid (%) (mg/5 mL) (%) (mg/5 mL) (%) acid® (mg/5 mL) acid (%)
(ma/5 (mg/5 mL) (ma/5
mL) mL)
Grape 5.6 0.88 5.8 0.60 0.6 - - 12.6 13.0 0.85
Apple - - 177 0.37 - - 0.1 17.7 13.7 0.39
Orange - - 8.3 0.55 40.1 0.06 1.6 53.4 33.0 0.24
x ®
1) FEHOKPEER « RIEHCEID B ARABLH
2) B/ RSP ANY RT v 7 (2000) CEIFEESE)
3) HARMIFEUERS K015 (EFT) (2015) (CCERFAH)
4) BRRFY, MWEY, NEE=, WA, BARSEE LR, 47, 227 (2000)

5) AvVIBK, TR, RFTIESE, BE=SFAHEE,

73, 293 (2004)

6) /BRI, Rz=aMEE, 56, 457 (1988)
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