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Separation analysis of some food constituents and purification of enzyme

in food by liquid chromatography

Kozo OHTSUKI, AKIKO MATSUO, HIROMI OBARA, MARIKO MIYATA,

TERUMI MURANISHI, KENJI SATO and YASUSHI NAKAMURA

Abstract : Liquid chromatography and HPLC were successfully used for the determination of
some food constituents and the purification of an enzyme in food. Free and total amino acids,
water extracts and 6N-HCI vapor hydrolysates in foods were analyzed in an ion-exchange HPLC-
amino acid analyzer with lithium citrate buffers and post-column fluorimetric detection with o-

phthalaldehyde - N-acetyl-L-Cysteine reagent. Tryptophan content in green tea, Mat-Cha, was"

also analyzed in an HPLC with fluorimetric detector, exci. 280nm, emi. 350nm, after barium
hydroxide hydrolysis in a Teflon test tube and a 45 ml screw-capped vial n vacuo at 110°C.

For the purification of ginger aminopeptidase, ion-exchange chromatography on Toyopearl
Super@ 6508 and hydrophobic interaction chromatography on Octyl-Sepharose CL-4B were
shown to be effective to speed up the purification.

For the determination of the phytic acid in roasted brown rice flour and brown rice bread, an
HPLC of Toyogel DEAE-5PW with a post-column detection system of Wade-reagent was very
useful after 0.65 N HCI treatment of the foods at 25°C for 2 hr. :

Analyses of cathechins and caffeine in various green-tea extracts were carried out on a single
run of reverse phase HPLC and UV-detection at 280 nm and this method was convenient to
evaluate the qualities among the various teas by comparing of their chromatograms. Liquid
chromatography and HPLC were thus shown to be useful and simple for the analyses of the food

constituents.
(Accepted September 10, 2004)
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Fig. 1. Preparation of Extract and Hydrolysate of Food
Product for the Analysis of Free and Total Amino Acids.
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Fig. 2. Cross Section of a Hydrolysis Furnace. (a) Screw-
capped vial with Mininert push-button Teflon valve, a 25
ml vial and 1 cm ¢ x 5 cm glass test tube for the HCI
vapor hydrolysis; a 45 ml vial and 1 cm ¢ x 7.5 cm Teflon
test tube for the barium hydroxide alkaline hydrolysis.
(b) Test tubes. (¢) Aluminium block. (d) Electric
furnace, Pierce Reacti-Therm, at 150C for the HCI
hydrolysis and 110 for the alkaline hydrolysis. (e)
Glass-cloth cover.
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Fig. 3. Flow Diagram of the HPLC for Amino Acid
Analysis. (a) Lithium citrate buffers. (b) Buffer solution
changer. (¢) Fluorometer with a flow cell and a black-
light. (d) Buffer solution pump. () OPA- Ac-Cys solution
pump, Perista mini Atto Co.Ltd. (f) Fraction collector.
(g) NaClO solution pump. (h) 0.08% OPA+0.1% N-Ac-Cys
/ 0.4M borate, pH 10.4. (i) NaClO solution, 0.4 ml of
Antiformin / 1 of 0.4 M borate, pH10.4. (j) Injection port.
(k) Cation-exchange resin column, Mitsubishi CK-10U,
0.46 cm ¢ x 15 cm, at 40C. (1) Reaction coil, 0.5 mm ID x
2m, x2. (m) Recorder, Shimadzu Chromatopac CR-6A.
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Fig.4. Chromatograms of Total and Free Amino Acids in a
Fermented Soybean Product, Hama-natto. (A) Total
amino acid, 6 N HCI vapor hydrolysate. (B) Free amino
acid, water extract. D,Asp; T;Thr; S,Ser; E,Glu;
IS internal standard; P,Pro; G,Gly; A,Ala; V,Val; C,Cys;
MMet; Llle; L, Leu; Y, Tyr; F,Phe; H,His; K,Lys; R ,Arg.
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Table 1 Analysis of Tryptophan in Green Tea, Mat-Cha, by
Alkaline Hydrolysis and Reverse Phase HPLC-
Fluorimetric Detection Method.

Hydrolysis Time (hr) Tryptophan (mg/100g) *

12 607 +2
14 61526
16 . 5727

*Means =+ SD, n=3

Mat-Cha, 30mg, was added with 390mg of Ba(OH)z,
15ul of thiodiethylene glycol, and 225ul of water, in a
Teflon test tube, lemg x 7.5cm. The tubes were evacuated
in a 45 ml screw-capped vial added with water, 0.5ml, and
capped with Mininert push-button Teflon valve. The vial
was heated in a furnace, Pierce Reacti-Therm, at 110TC
for 12 to 16 hr. After cooling, the hydrolysates were
neutralized with 5% sulfuric acid, filled up to 5ml, and
filtered with cellulose acetate membrane, Advantec, 0.45um
pore. The filtrate was injected on a column , Cosmosil 5C-
18-AR, 0.46 x 15 cm, with an iso-cratic elution, methanol:
0.1% phosphoric acid (14:86), in a Jasco Tri-rotar HPLC
with fluorescence detector, Jasco FP-550.
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Fig.5. Gel Chromatography of Purified Ginger
Aminopeptidase on TSKgel G3000 SWXL. Ginger
aminopeptidases purified by (A) Anion-exchange
chromatography (AEC), Toyopearl SuperQ 6508, first
and then hydrophorbic interaction chromatography
(HIC),Octyl Sepharose CL4B, and (B) HIC first and then
AEC. Act: aminopeptidase activity against Leu-p-
nitroanilide substrate.
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Fig.6. Chromatograms of Phytic Acid, IP6, Analyses. (A) extract 4
Standard IP6, at 12.46 min. (B) IP6, at 12.4 min, and FRZY AN 23
IP5~1P2, at 7.9~5.6 min, in roasted brown rice flour. (C) BFK)

IP6, at 12.6 min, and IP5~IP2, 8.1~6.2 min, in 50% brown
rice bread added with Aspergillus nmiger phytase.
Column,Toyogel DEAE-5PW, 0.46 cm ¢ x 12.5 c¢cm, and
post-column detection with Wade reagent were used.
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Fig.7. Analyses of Catechins and Caffeine in Various Tea
Extracts. Tea powder, 1.0g., was extracted with 50ml of
hot water, 80C, for 30min and then filtered with
Advantec, cellulose acetate, 0.4um pore. The filtrate,
10ul, was injected on a column , Lichrosorb RP-8, 0.46 x
25 cm, with a gradient elution from 7% to 50% acetonitril
in 0.01 M phosphate, pH 2.6, in a Jasco Tri-rotar HPLC
with UV-detection at 280 nm.
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