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WM ERFERSE  MILE%k » LAl FEAT (Ion Chromatograph)
EFE s RENAEANRERY > TREST - KA RERETRRER
DREREE NTRARTERESN SXBREARE FEHE (Ionpac As4
) WEEHHHE (Conductivity Detector ) o BMEZETTRARERERRE
R, EHRCWERO.L, 0.5K1.0mg/ml » MIFXEKE » EEREE=E
FF > HFEHEKRESRE101.7% 110.0%%99.9% » EFHEIMKFE R 103.9%
cHEREET ARBRAFEREKERERAMYRF  c XA AFLRBEREKT
RS04 0 WIET 28N B 64 W B K124 XHE GEB >~ KM
) BRE A4 Hp o Rt BE N AREERE0.6g/kg BLF e

BB

RERAESREEE  HMRANE IRHBEZEEREARFOOR
» £ 59 B0 % % B SE % $H Ortho Phosphoric acid M H » MR &EBE » T HE
4 8E 89% »85% R75% SHE  BARSMYAKEEREX S KEESS
E(l) -BMMrsARAREY  ERARHERKMERRKE  METRA
AmpERCERAREEFHAETRLRHETFENBRBHRARN » BFGE
B 0.69/kg(2) o

B ERFEERSBE TARTFREXMATE  BERSEHR——
EFRELBANES SPAXEH LA TR (3,4) » WEH(4) » BEBRME
BifE(5) REFEBHASNE(6-9) - ERFRUEXEINE ) BERSEHR
—— EFRHRBANE HAEREEEERERBERBARLTER r BE
HrBERsaERMAREHRE ELERFERERBRRFMAMMNEES

BHiASALenEt $TA4 =/ Wi p.157—163.
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EoOMCAREXRCRFAUREBEZG T £ MERRKX -
BERMHETEANEERETIRRKCETEREHBREE ) BREAR
REETFTREERRETRENE  HAECHERREORSBANYE -
ERFERBEFENE (IC) EXREEAERETREE TSN BERE
e fE it AR AT Z BT (6-9) o
FHREERE—BE - -REZBRBRAE  UUERBFZHREE &
HBEEERRAE  REUETFEATEARREBMEERMENRE > &
FHUONKBARBAREK  MTRICAHT - BMTFBIOWNERUSITZ S8
FEUSAREETXAREENRE T REANBEERE(10,11) - XREBHER
FREAERE TFTXEHNEENSFEGR TRANBEANHE S UREEH
BRAUF-FIAFRNMZETRAREZHRE TR S » RNXEKER » U
ER-BRESVHEHATNRBITEHRERERKB - SRTHRTERBER
BMRARKHZEY  MBRESHARUAURIBLHERTEZTTE -

8BRS E

—~RBEXRE:
RERRFRHMREtT N \E—BEAA»R2ERARTRERTHEHB IR
EREl2stE (26#EE» 248E0) RHKRF6H » Y~ KAKI2ERE K
GGESh~ RB) 446> £S5 HRBRER KEREREHRM A
ZNHH e
(—)&E :
18 F B #—Dionex Series 2000 I/SP ion Chromatography o
B 3 T BE AR BU 28 o
2 Bt E—Dionex Ionpac AG 4 s Dionex ionpac AS4 o
3 M —Dionex Anion micro membrane Suppressor o
(Z)RA %
BRI - RREARAGRARERE S WA R -
B ¥ 5 : Ortho Phosphoric acid 85%» E MERCKS! o (ZS)BERME
185 e
2 @B : AAK0.45um. Polyvinylidene difluorided & o
(M)W (Eluent) EEBY : HY0.25g BRER & #1K% 0.933gER S ¥ 12 4000m1 2
AKep s DLAL0.45um ZHEBE » MBHERLEBRBE
(A )B4 # (Regenerant ) EC B! : B28m I W ER B 2 4000m1Z ke » LLFL £ 0.45
um ZHEERE MBBIEFFEBRBE o
(N)REBEBRZAYN:
7 E TR IO B AR T DAK B B BRR 0.5mg/ml iz B ME X K o
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ENREBRAE:
(—)BEEE .
FEEBIN 20m RELPEKRP  DIETRERERRE > HAH 0.45um
millipore BMBHIFRI]
(Z)EE
REREEABRSWMSOu SAEABRTFERE  RRBEABEGZHYH
B » SR RERARUEEENZ - THERBRBEAESZIEEHER (
Peak height or area ) (kS MZHEEBRE LR FEFERRELR » K i
REPHRRZEE -
BETFETEEY
WMBIEE : WEESH (0.01 - 1 Kgm) o
S BEE ¢ Dionex ionpac AG4 RiETHE® (guard column) » Dionex
ionpac AS4 # EH #l § & (Suppressor column)Dionex anion
micro membrane Suppressor o
FYEHHE : 2.0m1/mine
B4EKME: 2.0m1/mino
(ZE)EKFEZIHE :
INERE BRI REELERXRRRERO.L ~0.5 X1.0mg/ml » 55HL
—TFAHRMEERBERZEHE » K= (—) ~N(Z) ZHERE LUETT
BRI 3

mRRE W

BrEr# (OR—EEENHNERKHEEN#E  RENHE (Suppre-
ssor) EMEBEHRAIZE (Conductivity detector ) o ICETAA Z 4 7R # 8d —
el FRMBESER BRETREEMNBEOANTR  EREHUKEBER
THEERFE T TN (10,11 ) » & W5 & KA H7 08 o Z BB
FroEREREFIAHRBERE T XAREEZIRHANTR » TR THETTHE
o B 4 Y A BA Bk 7 A 2 9 ¥ ¥ B8 0. 00075M NaHCO3 #10.0022M Na,COy PH
B10.8» T BB Z 7545 % BiK,=6.34X1078 Ky=4.2x10713 s m i 2 BRI B
HPO, » T K i 41 & H BERRAEPO, (H3PO, » H,PO, HPO, ) MBI - B
%%!ﬁ@kbﬁ?ﬁiﬁﬁZHﬁO,‘ b H2P04 &HP04EEY§3§ s REARSERER
ERMEAR  XERRBMFEASIngh FA (1988) SITRBEFHEBR—1 - &
WHMBAEE T AICRAUXE MAGRAMBRBRIEREEANRFEMZ
HEERRBRESER (3-5) BEHZBRRRBHEABITARHRN » HBRFHE
DRMZREE MIANMIBMACACHRBRHMBRAERRALGE » £HE
RKEE®E BEG BRASKAEHER ) HEHZERHP &8 » MAX
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HMRE MAAHRP REHMRE  HRHPITRASFINNRESY - &
MREREEHRREE  RAFERARERER B NE2MRZETEN
i 5% o

EHBRESRNETR (1.2)5 AR THPERBAEZCHEARAERTT
AR TLNZHEBRERELE0.6ng/g » FNMEERTHRES » BHRE
BESRB0.1,0.5» X1.omg/ml» MHABKFHBEREEF =K HHE
£101.7% (CV=0.2%) » 110.0% (CV=0.1%)» 99.9% (CV=5.0%) s R — o

B = b S SRS TN o BN ES B BT o BUME AR Y=-246090.1311+1768 17
15.2459X (r=1.0000) [E] 4 i 4 Y=-38503.5246+18162790.9836X (r=0.9991) , i
B = R R AR AR T BRI B R 4F o JLfISingh 5 A S BR o B R S n [=] Mg 28
B103% —# > ARBERYERF - B —ARTRKBPEHMO. Ing/m B B &R
ECHETEWENY FRBEMEAVSEERAUSTHARUEERO0.01-1 K
us * EEEBRA30 . sRIREPHEBRZIREEREERO0.5ppme

BTRARBAEEAPRBTERBZHRLRAEXECABRERY »
BARERZERAETERS MBS » REEXMRISECETRKP 284
RHEBOH -V ~BKI2HERAERE GEB >~ #KM) 44 RBERHE
REZ o

BERBTR28GTRP » EREHER XSEMN0.229/kg-0.599/kg [
s AR ERE0.69/kg LT o 6 R PRAGREBRIRSE  HEN
0.029/kg-0.13g/kg Z /M o 2(¥W E~ K AP RE 4 HERBEFTHRIR » K
BN 0.008g/kg-0.09g9/kg » 3 flt (GEE) ~ ARPIERE) 44 RIKRE 3 #S
AHRIE ) HEMNf0.01g/kg-0.229/kg [ » AR ERAI28H T REXE » HBE
ERTEAVMR BHREUEBEANREAMPUTRZIELI0.41g/kg-0.509/kg &%
» 1546.4% o MR HEHREERL0.309/kg HRBVBIBREREZTLR »
FIUEEZELRARMARSE  RAUZIRFHOEAKRMOB - ERHMEHKH »
R EERLS (502 ) CHRBEBEFTHERE  NEHRKRBRSAKRKSN » @
FREHRBAYSEARMBARRERR  MERRAGMERR(2) F
BREETREBREG BREZHBMREZHF » S 715K0.229/kgRk 0.21g/kg » &
REBKE » BERP 4RI BEELRTEFHRZFARUR=ZF - HELA KA
ERRATRNEXELERAARNHRE  FRETAMANVEATEE R
RAEEE-

2ENXK

L. ELENFZXE - ARFMPMEBE - P.609-610 » RAFR » ;M
m (1985) o
2. TBRREBHLEE - AMAMVERAEERXARERE (1987) o
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L 1 A I A B

0 2 4 6 8 10

RETENTION TIME, min.
Fig. 1. Ion chromatogram of adding phosphoric acid

(0.1mg/m1) in cola drinks.
Column: lonpac AG4iAS4+Anion micromembrane

suppressor.
Detector: Conductivity detector (300 s)
Flow rate: 2ml/min.

W — TR MO Ing/mI BTN R 2 KT 4T

Peak Area

Y
17 1
945139 WL B (X—X) x
)
y=-38503.5246+18162790.9836X(r=0.9991)
13458854
AW (0—0)
8972578 | Y=-246090.1311+17681715.2459X(r=1.0000)
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0.25 0.50 0.75 .00
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Fig. 2. Standard curve and recovery curve of adding phosphoric acid in cola drinks.
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B TEBRBENMATRAEZRBRE KR AER :

Table 1. The recoveries of adding various concentration of
phosphoric acid in cola drinks.

BINRE REER EkE FHEKFE HEERE BEEK

(mg/m1) % % cV (%)
No. 1 101.7

0.1 No. 2 101.5 101.7 0.2 0.2
No. 3 101.9
No. 1 109.9

0.5 No. 2 110.1 110.0 0.1 0.1
No. 3 110.1
No. 1 105.5

1.0 No. 2 97.0 99.9 5.0 5.0
No. 3 97.2

Ro-THARRMSREESR

Table 2. Survey on the contents of phosphoric acid in
commercial beverages

wREESE R E& 1 B & # B REE® (a/kg)
HJ 8 28 28 0.22 ~ 0.59
R 6 4 0.02 ~ 0.13
-~k 12 4 0.008 ~ 0.09
HEe (GEB) ~ KB]) 4 3 0.01 ~ 0.22
&5t 50 39 0.008 ~ 0.59

—488—



EXHT BEEFTRE - FE (TRIEEES ] www.angle.com.tw

10.
11.

1

“Y A LR E R AEWERAnn. Rept. NLFD)

A.0.A.C. : Offical Method of Analysis, l4th Ed. pp.223.
Association of Offical Aralytical Chemists, Washington, D.C.
(1984).

. EREMYAERRSE » F AN ¢ P.D883-D886, P.D1026-D1029, &

NBE » BXE (1987) ¢

Blake, J.D. and Clarke, M.L.: Determination of organic acids
in sugar cane process Jjuice by high-performance liquid
chromatography: improved resolution using dual durinex HPX-
87H cationexchange columns equilibrated to different temper-
atures. J. chromatography. 398:265-277 (1987).

Schwabe, R.» Darimonts» T.s» Mohlmanns E.>» Pabel» E. and
Sonneborn, M.: Determination of inorganic compounds and
organic acids in different types of water by ion
chromatography. Intern. J. Environ. Anal. Chem. 14:169-179
(1983).

Okada,T. and Kuwamoto, T.: Sensitivity of non-suppressed ion
Chromatography using divalent organic acids as eluents. J.
Chromatography, 284:149-156 (1984).

Fritz, J.S., Durals D.L. and Barrons R.E. : Organic acid
eluents for single-column ion chromatography. Anal.Chem. 56:
1177-1182 (1984).

. Singh, R.P. and Nancollas, G.H. : Determination of phosphate

, sulfate and oxalate in wurine by ion chromatography.J.
Chromatography, 433:373-376 (1988).

MIER : BFBAOAM. BIEHFM» 7(1):70-78(1985) ¢

ERY2  FARFEFAESMASRPEERE AR I X » 20(12):
21-31 (1988) o

—489—



il

Z [ TEBBIBES ] www.angle.com.tw

A

BB BEERIHEE

LY R GRERFAEWEER(Ann. Rept. NLFD)

IONIC CHROMATOGRAPHIC STUDIES ON PHOSPHORIC ACID
IN BEVERAGE PRODUCED IN TAIWAN

Ruey-Juh Lin, Bin-Chiou Chang and Shin-Shou Chou

National Laboratories of Foods and Drugs Department
of Health, Executive Yuan, Taipei, Taiwan, R.0.C.
(Recieved on: 3/19/1990 ; Accepted on: 7/30/1990)

ABSTRACT

Numerous methods have been used to detect the phosphoric
acid 1in beverage. Among them ionic chromatographic (IC) method
takes advantages of less reagent for pretreatment and less time
for analysis. Through Ultrasonic degas and filtration, the drink
samples are ready for I.C. analysis. In this study, three con-
centrations of phosphoric acid, 0.1lmg/ml, 0.5mg/ml and 1.0mg/m1l,
in drink samples were used to detect the recoveries. The average
recoveries in triplicate were 101.7%, 110.0% and 99.9% respec-
tively and the total average recovery was 103.%. These results
indicated that I.C. method could get good recovery and repro-
ducibility.

50 drink samples including 28 cola drinks, 6 kinds of fruit
Juice, 12 sarsparilla drinks and 4 other drinks (sport, safari
club drink) were detected the phosphoric acid contents by LG
method. A1l 28 cola samples didn’t exceed the legal allowance

(0.69/kg) .

Key words: Phesphoric acid, jon chromatography, beverage
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