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BIIEN— 20D 4 4 v ZHh 5 4 (BEINCES L2 HPIC-AG4A & HPIG-AS4A) IKx$ L pH 4.3 ®
5X107*M ) vEBIERERZRAVW A itk Y, B, SEE, ABROYEEZZ2ICBH I ET S
IEMTER. DN T LA SOBHKE HY BBA A Vo RBEY Y Ty i@ 2 &Ik,
ANEVBERBOBESEEE IR TAEEBIC Sy 7759 v Fidlik L. ZORER, VR Y
BrEaREICERTAIENTER. S/N=2 L UL EEDEA VAR Y BROBHRF IEEM A 14.2 ppb,
EEREH 40.5 ppb, FLEEAS 45.4 ppb RO FEN 30.6 ppb TH o fz. HHNK Y BEORERIE, BEREH
35X107*M (M=mol dm ™ 3), HE/AH 45X10"*M, AN 2.5X107*M ROFMEH 4.0X107*M
FTCEELY - /705 EOMICRIFRERBERERUL. AEE2BRPOABOERIGHLIZE S
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el VA VBEOWKI O~ 757 4 —TW, B
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FUINERIGEEHEE L THBRIRZRI(LFEREICE
ABZENDLETHY, AILAEBEBBRIEVEMETDH
HV7Y BRZEERHE T, BERE U THREY
RO EHNVS A 4 VR~ NS T T 4 =
EINTVWBEY, B0y 2759 RDIzoANVEY
BOERBE IED. EREEROFRICTOVTIE, &
Bt o a6 DEHMEE Ag”T BBA X oA T LY
TV =R TEREO NNy 7Ty FRET
X705, ERUREEEY Ly —hF 20E
FVEELCTCNNy 7 T Ly vy —RELTHRERICL->
2. X, BNy 7759y FRRTIAEKRE UTRE
BWREHI N, BRIEEERHA A v a~
N5 T 4 —TIEATEEIED, 75 VEBIED'Y, Kkt
F U AR OREIE" 2 & OBEKE V5B
EXEMOR ORI S ABYOD5 M - ERSWE S
TWVW3, —F, BESHDIEIVIIR—ZADA F+ v T#

* ORI ERE 259-12 ME)IBREETIL
&H 1117
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hThETINVEERHEEZHVS STk, K,
B, ¥B, INVEBERUOTREERZOH - EB LI
LU, MEICHET 2, Bl S8R, IABROYE
OO TREBEEREI N TV RN, KR TCIERY
v BB A A T LEEY, BEFREBES VA
VEBOBEES YT HAMROMRERE L. 20
FEER, 5X107*M ) Y ERIEAMER (pH 4.3) EERE, &
B, MR OXE L BIFICAHSET 5 2 &850
2. X, BEWINKVBOEBRBE XSS 7 L0 505
H % HY BB A 4 VRS 7Ly —icl@d o &
IO KIBICHERST B &EMDh T,
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21 % &
AREBITERRA V7, 50l O Y TNV — Tt &
DEBHEA/NNV T, Dionex BIDAF L - ¥ Y
trHEEGEBALS R BEIE KE 15um) O
HPIC-AG4A #'— F#h 7 4 (50 mmX4mmid.) IZZh
ERUA & > XRBBHE D HPIC-AS4A H T L (250
mmX4mmid.) ZEINICESRE LU COHEL T LA RT
Dionex B HY BG4 F ¥ BB T L v — D 5K
% Dionex 4000i Bif + v r7u~< b 75 7HBERFEHL
fz. BRZEE ORITE IXBE CDD-6A MEBESIZEER
HE2HOTITY, BER-11I B L I-5—-TiHL
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2.2 #H X

AREBR T IO E L 2O EHEAL 2. Kik
FBEEKZBICAAI YR THO MilliQ-11 T L T
s, AR pH 2R L &, FLER 0.2um DX
VTV T 4N —TFERBUTHERLK.

FERsiE, HREE, ABER O FBEOERAR: &
ANKYBEK (K 01M, M=moldm %) &7 =
=78 VA viEREE 01 M KBS N U L
WERKREROTEELRZ. AVEVEET MY LSRR
W (001 M) 1 0.02M ANEYEEREKDZNEN
100ml I UMBOKBEILT M) azinaTeEd
200ml KHIRT B LI E->THMUKL. EBRICEZ
NoOBEREEERRL THW:.

YU ERIE SR 05 M ) Y BBEAWIEY) Y (85%)
8.55ml # 250ml WHFERT A2 Licky, X05M Y
VB ZKET b)Y A IE NaHy PO, 2H,0 (99% )
19.70 g ZAKICENP LT 250 ml IKHFERT B EICK-T
FNENOBEKEZRAML 2. BEERO pH X[ U TN
BED) VEBAKREY) vEETZKFEST V)Y ABKEE 4
DEBHTRAETHIEILE>THIM L. EERET
WAL 5XI107'M Y v AR (pH 43) 13
5X107*M Y YEEIAHK 34.0ml & 5X107*M YU Y EE T
KFZF MU ABK 510ml 2BE U THEBL /2.

23 B (¥

AR E LTI 5XI107*M Y Y EBIEAK (pH 4.3)
%45 08ml ODFEETHL, N—R 54 v E#LELX
+5. RICKRE, TER, IIBROFB2ESCHNARK
50l AT A E, EHNVKUVBITENICERL K
HPIC-AG4A & HPIC-AS4A H T A Z & - THBES
n, Z0H% H BB A 4 v S#HMBES 7Ly 4 — %@
5. ZOBA X vREEY T Ly —ICidFEKRE LT
0.025M I #4845 1.5ml ORETHRYT. BEREEE
ZRIE (23°C) LTF v — MEICEHRT 5.

3 MREIBE

3.1 BHMADORIE

BEFZ S U7z HPIC-AG4A & HPIC-AS4A % 98k
AT LEUVTHERL, B, STERE, ABRUOXBEE
MO HET 2RO 4 DBMRIOMRARKRE U7z, £ 0
F% Table 1 IZ/RT. 5X10*M ZEEREEAMK I
BANKYBEZRELBHLUTHMT AL TE AN
f2. ZCTREEBREABEBROBE.Z IX107*M IE
TEL UIZHS, BHANVKYyBIZ7o— N —7 %K
L, #hEnsNMT5 b TE a1, mUBE
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Table 1 Retention times of carboxylic acids with
various eluents
Retention time (¢")/min
Acid 5X107*M 1X107°M 1X107°M
benzoate phosphate borate
(pH 5.5) (pH 4.3) (pH 9.0)
Acetic acid 2.47 1.85 3.42
Valeric acid 2.75 2.35 4.58
Lactic acid 2.75 4.69 3.23
Formic acid 2.71 7.13 4.38

BEREBEROY) vEBEICHE U CREBEREPH V2
W, EHWNVEVEEEBH UL, SUBRABRKROB
Ez IXI0T?MIZETELLUTCHREFLEZEREIE N
otz THIZL, I1X1073M Y Y ERIEISEEK &
ERHUE X, BERE, 558, ABRUOFELTRICHE
HOBd 5 ENTE . Z0M, Bae OBEE DKL
F MUY ABR, REBAKREEAR (pH 8.3) RO BELGE
RYAMR (pH 3.8) AR U 2D, WAV BBREEYZ S
MigaclidTcxd, ) UVBERBRISRF s Y
NG AEBDBIENTER P12, BYEOBEEEKIED
WR Y BxEERE, SHEE, IBROXEOIEF AL
1208, SEREM AR O & D BIEAR, KBS bU A
BB RO RBKRIEABR IR, BER, YBROSER
DA Ui, 22T, 23 OEETCIRY) v BIEAR
HZEHT 5 &L,

3.2 U RIERHED pH DR

4 EOANK VBRESYOBHI BT 5 1X1077°
MY YRRIBARKEO pH IR EBE L1z, 2R %
Fig. 1 IT/39. V) v BIBAMK D pH &< /s 5 L1aHE
REVRL 2B T2 ®, B4+ v IR B ahz U
U, BEREEEBOBHITEL S -7, Zhid pH
DRERITHE > CHFRR & HRIO MM EES h, FFRgE
HHEEDH 7 ANOREESEKRT S 10EEFEZ LN 5.
FREABIE pH 4.1 L TIRAHPSEL Lo, BT
=W pH B RECBEHa M. ) Y BIEABKO
pH 2% 4.1 7» 5 4.4 ODERRATE I VA ¥ BRIZTRICHE
HamisnizcEns, 2-3 OBRIETIZY v ERIEARRK
@ pH % 4.3 ICHMIL 12

3+3 UVRIRERAR (pH 4.3) DRBREDRE

UV BIRERER (pH 4.3) OENVREOREEEH IV
RYBREREWA A ¥ OLRFFRFREOXIEL (log ¢7) DEIR
% Fig. 2 IZ/R9. WA A Vi3 —1 OEHEFOBERE%
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Fig. 1 Effect of pH of a 1X107>M phosphate
eluent on the retention times of carboxylic acids and
chloride

A chloride; [: formic acid; O: lactic acid; &:
valeric acid; @: acetic acid

RU, 443 VY RBRIGICE->THERSEEI NS 2 D55
Mmotz, ThiITHL, BHANKYEBZEERLUA 4 ¥
R EN DR - HEFOHAEFRIC k> TBHS
Bxnasb0EEZHSNA. 5XI07'M V) VEEEAH
BrFEHTAZEICED, ¢4 BOINAKVEEL 13 58
DINICZEICHEH I Ty vy — T oY — 27 %RL
e, ko Er s, 2-3 OEETIZSXI0TIFM ) v
BRIRVAMER (pH 4.3) 2T 5 &iC LT,

3.4 HIKRCBOBRHEBEEOHK

EBESIIH BGA & v RBES T APEEEDOE
B2 T < FREOBMREHO I L& FERA A
VORHBEZARBIE EIE I EA2REL
FIW OKEETIE, HY BB & o BmEY 7Ly
F— il ko THEMBRFPDOBA A v 2KFEA A 7 ITH:
U, 5X107*M YV Y ERIGIS MK D pH X 43 25 3.3
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Fig. 2 Effect of concentration of phosphate eluent
(pH 4.3) on the retention times of carboxylic acids
and chloride

1: acetic acid; 2: valeric acid; 3: lactic acid; 4:
formic acid; 5: chloride

7Y R 56.0 5 283 uS/cm IZHE K UEBFICH VAR Y
Bt E e hZ hIERBETLOSFIEZ DN, AD
V=27 %/RUT (Fig. 3). B34 & v XHaEH 7L v —
EERATAEICLY, EHINEVYBOY— 7 DB
TNZERALZVE S ITHBRUTCKIBICBRT S 2 &0
TEl BA A v RBEY L v —0B4EKR (Fkg)
DREDHRZRRE U AR, REOEEN 0.001~
0.05M OEFHANTNYy 775 RROZH VAR VEE
DE—I7 DESIHEROENEZI s>, PlEo
EP5, 223 ODBIETEBEEKE LT 0.025M Filk %
FHTAZEICULT.

3¢5 BRERH

2:3 OBAEIC > THE LN BFEE, HERE, MKV
FREOBMBRZERLU. EHNVR Y BOBRERIL, B
75 35XI107*M, HEED 45X107*M, LB
25X107*M BRUOFXFEEHS 4.0X107*M S THEEEL K-
7 DS & OBICREF 2 BARBIRER L. SREBOD
HERE, BEROCKRERRE%Z Table 2 12K T
3.00X107* M FEEE, 3.00X10 *M FHEEE, 2.00X10°*
M HBEK T 3.00X107*M TEEOZEHREEHB %= 6
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Fig. 3 Chromatograms of four carboxylic acids in

a mixture using a cation-exchange micro membrane
.yt

suppressor in H' form

1: 2.5X107* M acetic acid; 2: 2.5X 107 * M valeric
acid; 3: 2.5X107* M lactic acid; 4: 2.5X107*M
formic acid

B4 08 UERZ{T-> CAREORBE AR Lz, £0K
BORERBICO DT IREEMED 298X107M ¢, R
#% (SD) MM EXFEZE (RSD) BTN ZEN 48X
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Table 2 Correlation coefficient, sensitivity and de-
tection limit for each calibration graph of
carboxylic acids

Carboxylic  Correlation (Slfsr’lcs::‘iltl}} Il)lit]ff t(l:l);l
acid coefficient 10 * M) $/N=2)(ppb)
Acetic acid 0.9999 5.84 14.2
Valeric acid  0.9999 3.52 40.5
Lactic acid 0.9998 2.74 454
Formic acid  0.9990 2.06 30.6

10°°M & 16%, HEBICD VT FYHEN
3.00X10"*M (SD=4.0X10"°M, RSD=1.3%), %L 8
2OV TIEFEEED 2.05X107*M (SD=5.2X10"°M,
RSD=25%) & XBIZ >V TIZFHED 3.06X107+ M
(SD=7.1X10"°M, RSD=2.3%) T& - 2.

3.6 EHEADIEH

Kk rESRRHGER T 510 h 12> THA D(LFBOE
HER 2R Lz, 2O/R, ot v EEE RRERIIEE
ezt ALRIUBHEBR cERaN. YaUBE, Y
VIR, aNTRE, vUVEBREBELGEBEOAIVERVERY
RS A o~ DE(EA & v, TEERA 4, B4
+ v, WAL, BB A4 VIEFBOAHLO HED
O ERG 2K holz. KEEZT4 Y, AKH, &
FER OB EEEIKR OB A A v OERIGHU 2GR
% Table 3 IC/NY . K OB OE BB IIRINES
WEBRERE KL —H UK. X, ABOGMEIERIL
95.2~105.3% THESERVPEB LN, KF T RAH
DHABOERBIGHTE B W0 h - 12,

Table 3 Determination of lactic acid in food samples

Lactic acid

Sample

Dilution/ Added/ Found/ Found in Recovery,
fold 107*M 107*M sample/10™° M %
Wine 20 5.50 1.10
35 1.00 4.13 1.10 99.7
45 1.50 4.00 1.13 102.5
Japanese sake 20 5.40 1.08
35 0.50 3.60 1.09 100.3
45 1.50 3.97 1.11 102.9
Soft drink 20 0.63 0.13
10 1.50 2.78 0.13 101.6
25 1.50 1.98 0.12 95.2
Vinegar 400 1.33 5.32
400 2.00 3.40 5.60 105.3

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

W X =M, KE, B 7Ly -t K2 BRUEEED 2 RS SRR VAV BRO 1C 749
X [ 6) D. T. Gjerde, J. S. Fritz: “lon Chromatography”,
) . 2nd., p. 241 (1987), (Hiithing, Heidelberg).

1) E. Mentasti, M. C. Gennaro, C. Sarzanini, C. 7) H.Itoh, Y. Shinbori: Chem. Lett., 1982, 2001.
Baiocchi, M. Savigliano: J. Chromatogr., 322, 177 8) Mrh %, 01 B, D3k, ILAXST, FRE
(1985). A, AT —: H{LE, 36, 12 (1987).

9) F. Caccamo, G. Carfagnini, A. D. Corcia, R. 9) HHEB M, BINF—, HT—: #ELY, 31,317
Samperi: J. Chromatogr., 362, 47 (1986). (1985).

3) R. M. Marce, M. Calull, J. C. Olucha, F. Borrull, 10) 85RO, NRE B, A8 KL, T BE: 99t
F. X. Rius: Anal. Chim. Acta, 242, 25 (1991). %40, T15 (1991).

4) R. M. Marce, M. Calull, J. C. Olucha, F. X. 11) S. A. Bouyoucos: J. Chromatogr., 242, 170 (1982).
Rius, J. Zupan: Anal. Chim. Acta, 259, 237 12) BFEA, FHET, RIIRAR: Sz, 32,
(1992). 273 (1983).

5) K. Tanaka, J.S. Fritz: J. Chromatogr., 361, 151 13) =i, KAEEE, B &= Hit, 1991, 1083.
(1986). 14) sz, B = HITLE, 41, 331 (1992).

A

Ion chromatographic determination of acetic, valeric, lactic and formic acids by
means of decrease in their conductivity with cation-exchange micro membrane
suppressor in hydronium form. Yasuyuki MIura, Hirokazu OHNO and Tomozo Kou
(Department of Chemistry, Faculty of Science, Tokai University, 1117, Kitakaname,
Hiratsuka-shi, Kanagawa 259-12)

Four carboxylic acids, acetic, valeric, lactic and formic acids were separated completely
by elution with a 5X 10 * M phosphate eluent (pH 4.3) in an ion chromatography using
resin-based ion-exchange columns (Dionex HPIC-AG4A and HPIC-AS4A) in series.
The eluent was flowed at a rate of 0.8 ml/min and a conductivity detector was used.
The sensitive determination of these carboxylic acids was achieved by use of a cation-
exchange micro membrane suppressor in H™* form, in which each carboxylate species was
converted into its acid molecule and the sodium dihydrogenphosphate eluent into ionized
phosphoric acid (H,PO, and H*). The chromatograms obtained for the carboxylic
acids showed negative peaks based on a decrease in the conductivity from the background
level. When a 50 ul sample solution was injected, the observed detection limits at
S/N=2 were 14.2 ppb for acetic acid, 40.5 ppb for valeric acid, 45.4 ppb for lactic acid
and 30.6 ppb for formic acid. The proposed method proved to be applicable to the de-
termination of lactic acid in various food samples.
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