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c1) kD

ML, "RAKRY - D CUBLTIY vy EERS Y, ¥ T LTHEELRE, 3)vAF T 55—
FPEELMBEES T ALV BE(AKEZERS S, BEEILFERUBICEIIBEZIT-2. 2V Y ZER
XgBERMELTIE, BRMHLYFVIZ 25 mM BEBEEK (pH5.6) 0.8ml, 10 mM HRLAV >
A 08ml, AAAY/S—+% D (5unit/ml) 0.4ml RT—7)V Iml 2%, B&ET 30 SIS &7,
KEOBEEME (RSD%) RUOGRMENNRIZZLEN 1.88%(n=6), 97% (n=3) EBRIfT, EBIZL b
RUOTy bERPOL YFYORMEISHULIZEDS, 2~2nmol/ml (VI 9 QA NVEKAT 7 F IV

) VICBRET 5 1~14pg/ml) OERET:.
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Tw MY v AHRORED E SRR, a2 v AFY
F—VCEENEEN T LITED HO, ZERKRSE, &
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22 HPLC EBRUhEH

HPLC &, A ¥ V27 %— 71258 (LA 54 v~
), XY 7 LC-9A B, [HEM CTO-6A BRUA v 7
FL—#%—zua< by 7 C-R5A B (BESHEHR)
Z{#HMA L 72. ECD & AMPEROMETER X 875 B! (&
HALKEGH) 2HY, EREIASER, REEFEMI
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NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

276 BUNSEKI

U7z, B#hii) v BkEZS b v A+ KA 30
g, TFLYIT I VBT MY UL 037g RUA
25 ANVKVEET YT A 1 g 2K 1000 ml 2B
U, Y vEET pH83 ITHABL, fLE 02pum DX Y
T v 7 AN TCIRBERHEMRL L REL 06
ml/min T, SFHEARIZ 20 & LT,

23 HPLC SFAREORAR

VY F vEEREHIAZAARY 75— D (5 unit/ml)
0.4ml, 25 mM EEEER & W (pH 5.6) 0.8 ml, 10 mM 3§
{LANVY T A 08ml RUEZ—FT )V Iml 2%, ERE
(20~25°C) T, WOBEHEEZHA VLT 30 B L <R
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B), /K@ 1 ml Z2FFEHE L2, K05ml THEDL
T HPLC #frHEBE L 1.
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Yang 570, VY FVRAAKR)S-ED EHNT
B|ILH VY L EEUCRBEER (pH56) FT, TF
VWI-FTENA, BRT10~30 9RIG3ET, 2
VICEHL TS, CORFIZE->TaY) VvERDEHE
FMOREEFT - 12,

a) BRBEEIZIOVWT

BB OBRAKEREH O CRBEREDRE 21T -
T, KER% Fig. 1 IR d. E— ZHEBEE 4 unit/ml
to—ELmoiztze, BREE% 5unit/ml IZEREL
fz. 78#, lunit &% pH5.6, 30° IZBWVT, 1 BRI
Lre- R ATy FV N Y (GEE: IE) » 5 1.0
pmol D) v 2 EKT ZHMHREERT.
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Fig. 1 Effect of phospholipase D concentration on
enzyme reaction

Lecithin (1.25 pug), phospholipase D (0.4 ml), acetate

35, INH5ORIEX%Z Scheme 1 12T buffer (pH 5.6, 100 mM, 0.8 ml), CaCl, solution (50
mM, 0.8 ml), ether (1 ml), shaking time (30 min)
RCO;CH: . RCO;CH: (
i phospholipase D | T _
RCO:CH 0O . + 2H,0 RCOCH 0 + [ (CH3)sNCH:CH,OH](OH)
CH;0—P—OCH:CH:N (CHs)3 CH:0-P-OH
(')_ (l)H choline
lecithin phosphatidic acid

[ (CHs)sNCH;CH,0H] (OH)~ + 20; + H,0

choline oxidase

[ (CHs)sNCH;,CO,H] (OH)™ + 2H,0,

betaine

Scheme 1 Schematic enzyme reaction for lecithin
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5.6~6.0 THRAEL 12128, F ¥ XVHKRDAAKRY
)X—+¥ D OEH pH TH D pH5.6 CRAFTZ{TH &
EUT. b, BEEICOVTE, 10mM M ETE-
sEEIE—EE LSz, 25mM EFIE L.

¢) TEWALANCOWVT

K AKRY =X D OESECRITH BBV YT A
DEERLF NI —F VORMBIZ OV THE 21{T-
12, R % Fig. 3 RO Fig. 4 IWR$. \WIEANVZ T 4L
BRI 5mM BET, T—FVORNER 05ml BLE
TCY— 2 HERP—EE Lz, FhEh 10mM K
Ciml&ghHIEELTR.
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Fig. 2 Effect of pH of acetate buffer on enzyme
reaction

Lecithin (1.25 pg), phospholipase D (5 unit/ml, 0.4
ml), acetate buffer (100 mM, 0.8 ml), CaCl, solution
(50 mM, 0.8 ml), ether (1 ml), shaking time (30 min)
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50 100
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Fig. 3 Effect of activator (calcium chloride) on en-
zyme reaction
Lecithin (1.25 pg), phospholipase D (5 unit/ml, 0.4
ml), acetate buffer (pH 5.6, 25 mM, 0.8 ml), CaCl,
solution (0.8 ml), ether (1 ml), shaking time (30
min)
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DRE % To 1. R % Fig. 5 KR, 20 9LET
Y — 7 B —E OB ER L 12120, RIGRERIE 30 53
E L.

PLEXv a2y v oS ZEBROBUTRA I LD IT
BELI.

3.2 REBBERUHERM
RELMHTTOLYFVYBREE Y- JHEE OBRE
Fig. 6 2R 9. 0.1—1.5ug/ml (0.16~2.4 nmol/ml) @
BEGHNCRIFCESE SR, X, VYTV
0.75pug (1.2 nmol) ZHWNT 6 MOV ELIEZT-
2l 2B, MNERFREL 1.88% & BRIFLBRENSE
L.
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Fig. 4 - Effect of activator(ether) on enzyme reac-
tion

Lecithin (1.25 pg), phospholipase D (5 unit/ml, 0.4
ml), acetate buffer (pH 5.6, 25 mM, 0.8 ml), CaCl,
solution (10 mM, 0.8 ml), shaking time (30 min)
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Fig. 5 Effect of reaction time (shaking time) on
enzyme reaction

Lecithin (1.25 pg), phospholipase D (5 unit/ml, 0.4
ml), acetate buffer (pH 5.6, 25 mM, 0.8 ml), CaCl,
solution (10 mM, 0.8 ml), ether (1 ml)
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3+3 B, S L IF > OFRMENLE

v FEHKO0Sml LY F Y 3. 75ug 2L, BiK
OFTIEIE > TEBIE Uk, BELRLIY v OE
RS CH#IE L T HPLC S 2170, dRInEPRR 25k
Wiz, 3 EOEEEMEINE 97.0% &80, WET
X HfEPEO NI

3.4 ERNRUTY FERPOL S FORE

KEICLEY, &4 5 HMEOL PR 7 v PEBRPO
LyF vy OMERIT- 2. iR % Table 1 IR, B
wHicEay v&BYY ylggEELT, VYT Y, UYL
YFy, AT 4 v TILY) YNHFETEIN, KT

HUF A+ RXYEKROAARY =L DIEAT 4T

STY VICREHLBELWI EBRSNTNBEY, koT
AT, BRAOLYF L E) LY F oA %
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Fig. 6 Calibration curve of lecithin
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L% Fig. 710RF. 891 vHKD HO, IZ &
HY—IHRHN, RIGEDO< M) v 7 AHkRODE -2
MWIBEY — 7 DEBICEND DD, ZOHERZZTS
CEAL A ALARVDEWER WL IO T T AN
Boni.

PEVYFroRlEEE LT, BERSZMBUL
HPLC-EBEXLFEMEE O 21TV, BT /2 BEARME,
BEMARST AEEABRRE UL, CORIERICEOL PR
Iy PEBBRFOLYFUARELLEZS, 2hEh
4.3~22.2 nmol/ml, 2.2~18.5 nmol/ml Dl % B 2. &K
BT, RAKRY = DICEBRIGH, HPLC I2 &
LREESNETO 12, BRO KD a3 % 0EE
IZHBOTH amol/ml LARNLVD L ¥ F ¥ DRIENHEET
hotz. X, 797 NI TLATREFRLR—-254 vHig
HNTNSZ ER, FABBIECOBBIRIEII >V Tk
MBI EITEST pmol/ml LXIWVOEEBED L Y F

CYORENAETHLEEZEA NS, oh, KEE, &)

BHIE Ui 28 A4 52 &Ik, BwbANcH
WTHBREEREENE L YF  ORIEICEBRET
HY, BAHEOEVEHEF®RES 2 5.

Table 1 Assay results of lecithin in gastric juice of

human and rat(nmol mi™")

1 2 3 4 5  Average

Human 10.1 22.2 4.3 4.3 4.5 9.1
Rat 2.2 10.4 10.1 18.5 4.5 9.1

(1) standard (2) human (3) rat
0 4 8 0 4 8 0 4 )
Time/min

Fig. 7 Typical chromatograms for gastric juice of human and rat
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Determination of lecithin in gastric juice by HPLC with electrochemical detec-
tion using enzyme reaction. Kazuya Yamasaki, Masayuki Kikuoka, Takafumi SAEKI,
Yoshio Kokusenya and Masaaki MaTsuo (Analytical Chemistry Research Laboratory,
Tanabe Seiyaku Co., Ltd, 3-16-89, Kashima, Yodogawa-ku, Osaka-shi, Osaka 532)

HPLC with electrochemical detection using enzyme reaction was developed for deter-
mination of lecithin in gastric juice. In this method, lecithin extracted from gastric juice
was hydrolyzed by phospholipase D. The liberated choline was injected to HPLC and
separated by reverse phase column and converted to betaine and hydrogen peroxide
(HyO3) by column packed with immobilized choline oxidase. H;O, was detected by
electrochemical detector. The detection limit for lecithin was 2 ng/injection. The peak
area of HPLC was proportional to the concentration of lecithin from 0.1 to 1.5 pug/ml.
The relative standard deviation was 1.88% (n=6). The coefficient of lecithin recovery
from human gastric juice was 97.0% (n=3).
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