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BE: ERFRTRZEWAERINR, RRERREN T+, RNA BMERZES S
R R HAFE ZNIRE. # EC-KMnO,-RNA kR PEBHL¥ R IBRE S RNA KE
E-BHBEAMKEXR, Blt, BT —H8E RNA WAZEEAEAITH L. HATE
UG P RNA S BETIE. FENERERER 0. 10~10. 0opm/mL . KW K 0. 060ug/
ml, MEWREN 3. 5pg/mL B RNA B 12 K, RBHEMIFHERERN 3.8%; AHREME

TR, MR A

X @ 8. k¥R RZHE; RNA
4SS 0644.19 XBRERIRE: A
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BEREEVENEENEY KRS FZ—, EEPRMER, £F. EH. #iETR
SERAEMIBTESEERA HAUFEHRHFZREHTREN 3°,5"- B i
B ERRMELERSF. RIELEASHUTE, THERS 2R RNA)FID
FERBERODONAFAE. MEBRHE RFEELEIIGEE, S, EBREA%E
B fESE ik, ¥ FIVE 248 (Ethidium Bromid, f&# EB) fE %3 %A ~%, EB &
ABRAEXS SR NELZRY, RERRE SNk, FEBERNZRYER, MHER
RMERYEMEL. 164 ELXNTCEERESS, THEENE, MO S
AU RN TRRE—ME RN EESFEAR, NEBERARZ, HLEE
STEVEFHEABIE; KB ETEEHRAXE. BEF RS XHMET DNA,
RNA #LZ KA RV, {HR RICHIRES R 2 EMEB 244 -RNA 801k
FEAEREREAFT RNAMAELEXEITFR. RXERFARTHRZENRZE-
RNA ZE5YHLER IR, BT —FlE RNA BHEREST T T E, Z kM
ZHEE N 0.10~10. 0pm/mL, KRR 0. 06pg/mL, JZIKEH 3. Spg/mL #J RNA
B 12K, RIBMEMIRHERE N 3.8%. HEERE, SFEER. FH/D. RHERS.
¥ % BT
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(Bl RENERT HE).
% 2,42 (Ethidium Bromide i # EB, ¥ 4L2 0 &l 0 45-%), BE&F RNA(LR.

B. D.H, England), KMnO,(AR., L%k —J ), HCI(AR., E#L%FH—
.
2.2 ZBHAEL

JX 1mL RNA-EB-HCI B4 %W (RNA K E ¥ 10. opg/mL, EB KB ¥ 10. Opg/mL,
HCI ¥ E % 0. 010mol /L) 8 imL EB-HCI iR & ¥ ¥ (EB # &4 10. Opg/mL, HCl ¥ H
0.010mol/L), BEFTHZE. RIGBENICRMN, FTFHIT, E5 0. 20mL 5. 0X 10 *mol/L
KMnO, B#, ICRECERE, DIALEE € BillE RNA K.
3 #X51#
3.1 RTENERELMER

MM EBR DR 3,8-—HE-5-28-6-F B, THREFEERVRY
b Fhdk, AN RRTEDNERAEREREIWN HHTT 8T ZHB
FUBL BRRR MM SR ZEHE R R, S SRR ey
AL Z KR &G, BIERES EMEMRPHRRCEMALERNER, EREH
ROEEZFRHTILFRFEAZERARY, XFTREEBES ELXEANEEERE
. FE, FEEERENTF, H KMnO, f1 KIO, 3847, R kb3 kI
BT TR, &REM, BZEERYE KMnO, fERHE KIO, MR T Ea A2 £t
RBL, R, FRCRERS: A TREMELEE, RINEXLERCEEFT S
FMALMEAES, FRER. 6ZR. HER. 28R, HER. RdB. 48K,
RABEMELAER, B RNA, BE K, Ca’*. Mg, Zn®*, Fe**, Cu®*, Ni**,
AP*, Cd**, sn*t, B EFERE T, RE

{178 2 g B 1E KMnO, FMER¥E KIO, 4+ 140,
BRPE ARG RN, &R 120}
EH, ELRABHROEYEEYREER 100!
B, B8 RNA R REM AR . sol

R, THBEARNA E—RKBEEREN, 5 <
B ¥ KMnO,-EB-RNA = B # KIO,-EB- ~
RNA b R AR Nk RH & BB R L
HRF. B, B —FRIE RNA &8 N
k#k%ﬁﬁ% 0 2 4 6 8 10 12
3.2 T RNA BLBER ARG REEF KMnO BB (107! mol /1)
#— 2 B T B £ KMnO,-EB-RNA
M #HE KIO,-EB-RNA Wik £ 6 R W %
B, BREHATMENLMEREBEKRTE
#, MBHEFME RNA S BB, fiEMS
B/, REES. B, ZFBEHE KMnO,-

1 KMnO, ¥ xHL¥E K% R Y %
Fig.1 Effect of KMnQ, concentraction on chmi-
luminescent reaction. [RNAJ] = 10pg/ ‘
mL. [EB]=10pg/ml., pH=2. 0.
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EB-RNA ¥ KRk %, B 7 —FRIE RNA SBMILER ST HF L.
3.3 KMnO, REXHL 3% R R %o
KMnO, #EFE 1.0X107*~1.0x 10 *mol/L {ill, BB EFXEEHTR, kT
1.0X 107 mol/L B & 3R BEFEMK, 14 KMnO, KN 5.0X 10 mol/L.
3.4 HC REIMEF &R R
HCI ¥ FE 7E 0. 0030 X 0. 10mol/L GBI W, B % pH WAL & L3R o8, pH 7
1.8~2. 3 U R MR E L E H B/, pH>2. 5 BHb¥ % YR B ES, B pH
A4 2.0.
3.5 EB REXMHERIERARN
EB ¥ & % 5. 0~20. Opg/mL B}, EB-RNA E &b ¥ Xt RELEERRE,
WMEKZF A EBEN 10. Opg/mL.
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B2 pH X b3 & 56 R 89w Bl 3 EB M BEXT 05 K KR Y g
[RNA]=10pg/mL, [KMnO,]=5.0X [RNAJ=10pg/mL, [KMnO,]=
107*mol/L. [EB]=10ug/mL 5.0X 10 *mol/L, pH=2.0

Fig. 2 Effect of pH on chemiluminescent reac- Fig. 3 Effect of EB concentraction on chemilu-
tion. minescent reaction.
3.6 FHXE

BURE R 2. 5pg/mL () RNA B, DAREMA AT HEYRY FHRE, &1
FY. ROFWENEAES, ERNERTAER; 200 FHHER. 288, WEB.
RER. AERMREABEMR,: 500 FHTINMAER, & E; 800 {8 Ca’t, Mg,
Zn**, Fe**, Cu®™; 200 f#Y Ni**, APP*, Cd°*, Sn**, Bi**; 1000 {&#Y COI-, SO,
POI™, NOy RFHHBE. 6 7] W% 7 o v B L 47
3.7 AE7EHE. ENRIEEE

B —FRPIRR BN RNA ARERE, TR FENERECRE, 26K E#HSE,
ZRERY: RNA HKEE 0. 10~10. Opg/mL FEH 5 EB-RNA 5 &8 1L23 % 68 &
KHXFR, RPN 0.060ug/mL; WEWEH 3. 5pg/mL B RNA B 12 K, REBH
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SR HEREN 3. 8%.
3.8 BEH@IIR

FRAKXHEHAFEME TR SEREEYEEYR. e RETFHREBHEFH
BREES. SRR (DAY : RNA2 Opg/mL) 4115 A E A (160pg/mL), HKHE
B (160pg/mL), BE R (160ug/mL); H &L (250ug/mL), B EBR (250pg/mL), BE
B (250pg/mL); HUIK M ER (250pg/mL), #% ¥ £ (250pg/mL); Ca’* (1. 00mg/mL),
Mg®** (1. 00mg/mL), Zn** (1. 00mg/mL), Fe’" (1. 00mg/mL), Cu®* (1. 00mg/mL);
CO5~ (1. 50mg/mL), SO (1. 00mg/mL), PO;™ (2. 00mg/mL), NO;3 (1. 00mg/mL). &
MBS (2OHM A : RNA(GS. Opg/mL), 40 #EHEH (300pug/mL), #HE B (300ug/
mL ), 8% E (300ug/mL); H & B (400pg/mL), & &M (400pg/mL), ¥§E B (400pg/
mL), HIIFIMER (250pg/mL), ¥ & (350pg/mL); Ca®* (1. 50mg/mL), Mg®* (1. 50mg/
mL), Zn®** (1. 50mg/mL), Fe** (1. 50mg/mL), Cu®* (1. 50mg/mL); CO%™ (2. 00mg/
mL), SO{~ (1. 50mg/mL), PO} (2. 50mg/mL), NO; (1. 50mg/mL). #E%HE W% 1.

#F1 SHEAHPRNASEMBELRG)

Table 1 Measuring results of RNA contents in the samples.

R WETFHHE A& HIECY =S s BIES X PR HE IR 2=
Sample No. (ug/mL) (pg/mlL) (pg/mL) (pg/ml) % %
1 2.08 2. 00 4,14 2.13 103 3.9
2 4. 95 5.00 9. 86 4. 91 98.2 3.0
£ £ X ®
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STUDY ON THE CHEMILUMINESCENT
PROPERTIES OF ETHIDIUM BROMIDE

ZHUANG Huisheng, CHEN Guonan, HUANG Jinling
(Department of Chemistry, Fuzhou University, Fuzhou 350002, China)

Abstract

In this work, we first investigated the chemiluminescent properties of ethidium
bromide, and find that RNA can enhance the chemiluminescent intensity of reaction be-
tween ethidium bromide and KMnO, in a strong acid medium. There is a linear relation-
ship between the chemiluminescent intensity obtained in the system of EB-KMnO,-RNA
and RNA concentration, therefore, a new chemiluminescent analytical method for the
determination of RNA is established and used to determine RNA in synthetic samples.
The linear calibration ranges is 0. 10~10. Oug/mL and the detection limit is 0. 06ug/mL
for RNA, the relative standard deviation is 3. 8% for 3. 5ug/mL RNA. Interference ions

were examined. The precision, accuracy and selectivity of the method are satisfactory.
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