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Reproducibility improvement in the signal intensity of room-temperature
phosphorimetry on a poly(vinyl alcohol) solid substrate
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The effects of the drying condition in a microwave oven and the surface form of a poly-
(vinyl alcohol) substrate on the room-temperature phosphorescence (RTP) intensity and
its reproducibility were investigated by monitoring the p-amino benzoic acid (PABA)
RTP intensity. The position of the substrate in the microwave oven used in the drying
process severely affected the RTP intensity. Reproducible and intensive values were
obtainable when the substrate was dried on an activated silica-gel layer in a small cruci-
ble fixed at the center of a rotating plate in a microwave oven. The calibration curve
under this condition was linear from 0.2 to 1200 pmol/spot with a correlation coefficient
of 0.999, and nearly intercepting the origin. Grooving the substrate surface with cross
stripes before drying further improved the reproducibility of the RTP signal intensity of
PABA with a relative standard deviation of 9.7%.

Keywords : room-temperature phosphorimetry; poly(vinyl alcohol); reproducibility of
phosphorescence intensity; drying condition; form of substrate.

DT, BERRBEICKBOEBRAREE T 2 2456 Uk
Jaghidn s T8y omm |, CE#E

]|

1 ¥

BERE DV S TV BEE 0 A LB I T ERE
THH0, ARBREBREASBSZETKELRET 5120,
EBPKESO O CRIELEME 20, EMY - EEOTA
OBRICEFNEZ TS, 22T, BSOS TEER, ¥
J7aFFAM) v, 44 v RGEREL EOREEICEE L
U, ZERTOANBEZTEREL TH2EREEERY A
Z (RTP) MR IID™Y, RETRFEIEDL —K
HaEEELTHOLATVLEY™ID, LrL, 2hb
DHBHETERFDOKERPLERIT KV D AKDHEHT B

* AR A 607  SRERATEUARTILAHX BE R PIET 5

WIS, 83N TVAEMEERET L1201
BEMSBEPSLETH Y, BIEEBRDO L HIZY
VY LEOHELERTAZRAVAILELH DY, ERE
THAHALEPIPOLTHAESHELELTRARIATY
W, FIT, EEHEFRIYEZ LT LI— (PVA)
WWHhBDEVvo—-X (CLL) 2B& UMESRE L X
HEHONE, BEREESTZOMGREE ORI,
FUTCEBETORMEZTS & u BRETHOMBER
SRHAREICZ Y, XEBARZH T Ut BEE ORBRQN
HMEETFLY Y2, REt2zRNE & 2RV

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

202 BUNSEKI KAGAKU

U, IS OEEN p-7 IV REERX 72/ FT
VY REMOERAHS AT S 5 - & % BRI HiE

L9 UL, 0AKBE OB D\ TIREE
BH otz ZOREEE LTI, BFL Y INTOERE

BB DAE—IERA T 5HEREDE S > &%, HBE
Wam U EEOREBRECE U2 EEREODIEFEE
HESEZLND., FIT, VAXBEOHRREOR L
ZEMNELT, EFL Y VN TOREBREHROEEDE
Rizo>VWTORE 2T 2.

2 =% 5

2.1 ® ¥
EHEZMEULT, PVA: EE&E 2000, FAILE
78~82mol% (BARL¥8) &, CLL: g/ u~ b/
ST, R (FHo4 T R8) 2RO, X, #
DANERME LT, p-7 3/ REEH (PABA): ik
(B b¢sd) #FER UK. 5B, $NTOREKIEA
RFORECHER UK. X, BEIEA 4 v ke FRKkE
U e EBKkER O,

22 ¥ &

EE OIMERTE S RINEIESHH KBr SERI RS &
NY BTV A (BEBBEER) 2RV, 0 ANBIEE
F-3010 FES B ANRER I B DO U AXRIESRERE (H
SBUWERT) REEREL TITo 1.

2.3 EHORN

PVA % EE) IV THE, 20V EHAWVT 63um Ll
TOMEKEZEEL 2. THICEBKT PVA: CLL=95:
5E85EdKHEBs O~ b5 7 ABHER CLL %R
U, oS>8BI EAEEHOT TS IKERLI.. &
DEEH 50mg %, KBr SEFIKERLNY FT L A%
FAWT ($T8eH 4 ¢, FTEERSE 1 493) BE& 13 mm, EX
1 mm OABROSERITIMERE Uz, 2 DgEHID
FiZta/ny 57— 7THBRL K, 4X8mm D/NT
WKL, 2 E 30X8mm (ML /2 OHP 7 4 WV
LY — NMIHET— 7T .

24 BIFERE

BEEBRE D PABA OKBH 20U 274270 Y
VCRERHEREALHEICHETL, TROEFL VY (500
W) TS5 HRE®RLL. B, BREER K 5H
—3 50, BFLVY IYNTEEROREE % B ICER
WIS 5 L3 fThRP -1, BREOEST % RO 2
¥y FUVRIER AL T =130 53, SXtEH

Vol. 46 (1997)

Table 1 Intensity and reproducibility of the RTP
signal of PABA measured on the substrate

dried under various conditions

RTP intensity

Mean SD RSD/ %
Condition I 116.4 85.4 73.3
g{’;ﬂgg%w 277.3 36.9 13.3
Condition V' 177.7 41.7 23.5

1 Substrates were dried on the center of rotating
plate in a microwave oven. n=>5

RBB|ICHEAL, BERNEEF A 2BRBE BT s 2
L <BEBICDANBEEBB UL, SHREFTORIE
i, Ex ¥ F2%Z 5nm, Em /¥Y F/%Z 5nm,
VARV ZA28EL, BERE 2730m, Y ANXEE
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3 MREEBE

3¢1 BFLOATOREERMBEHEL LVWiG
BNV AKBRE S ZTOERMY

BT LYV RAVTHRBRAIEL T HE, RO
BRSHD, ZOBRENVANBREORBEZIBEC &
BEEICHRE LY., o2&k, BLEBTFLVY IR
WCEHERE DR —DFET 2/5 5, RIS Z
—EILUfzE &, MBENBICK>TOANBRENSRLS
WREMEAS B B, HROBT L ¥ JITIINEIC & 523K
BORY—2BEXE5 2012, RERISHELAFT SN
TWV5B2S, IEXNEYH/NE VIS EEEIORR % h
DEFABELEETIERES TSI NS5, Fibbh b
RABHETORMFIZFEELshT, DEMBICLLDVA
HREDIE LD X TFRISNS. EEISVHE T L ITES
ISR BAEZH I LR BVWEEXONEL, 2
THEFLV Y IVHNTOLENBOENIT L5 0 ANBRE
DIESDEIZDVTHKRET 5728, 50 UHMEL 72
BV Y VOMEENZ 3¢ T, SBRAES SRS
BHREBTULELD | REREZEIN ELCES, 20ME
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Table 2 Effect of drying position of the substrate in a microwave oven on the reproducibility of the RTP signal of

PABA
Distance from the center to substrate/cm
Condition
0 2 4 6 8 10 12

I SD 26.2 11.9 12.6 11.1 11.1 9.1 4.4
RSD, % 119.2 45.4 57.1 139.0 101.3 142.6 76.7
v SD 19.3 64.4 54.5 87.8 46.1 88.9 58.1
RSD, % 11.4 55.9 52.8 83.8 99.0 66.4 151.2
v SD 41.7 23.9 42.8 33.2 19.5 18.9 33.8
RSD, % 23.5 15.2 26.3 30.0 19.9 14.7 155.4

III: Substrates were dried at the vertically isolated position from the surface of rotating plate. IV: Substrates
were placed on silica-gel layer. V: Substrates were placed on silica-gel layer and tightly fixed at the position in a

microwave oven.

Amount of PABA: 200 pml/spot; Pre-heating time: 3 min; Drying time: 5 min; n=5
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RTP intensity/arbitrary units

Distance from the center to
substrate/cm

Fig. 1 Dependence of RTP intensity on the posi-
tion of the substrate in a microwave oven under va-
rious drying conditions

(II): Substrates were directly placed on the rotating
plate (without rotating); (III): Substrates
dried at the vertically isolated position from the
rotaing plate surface; (IV): Substrates were placed
on silica-gel layer; (V): Substrates were placed on
silica-gel layer, and tightly fixed at a position in a
microwave oven. Amount of PABA: 200 pmol/spot;
Pre-heating time: 3 min; Drying time: 5 min; n=5
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Table 3 Effect of treating the substrate surface on
the intensity and reproducibility of the

RTP signal of PABA

RTP intensity

Mean SD RSD/ %
Without
treatment 188.7 34.6 18.3
Covered with
quartz plate 196.6 39.6 20.1
Grooved with 183.9 17.9 9.7

cross stripes

Substrates were dried at the center of the microwave
oven under the condition V. N=10

ROBFRESLICEIREBINTSBY, T PVA
100% OEESD ANBELHAMOE CRENTVWS
ZEMRENE.
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