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Luminescence has been used to probe chemicals or biological samples for several decades. Because
of the development of instruments and measurement technology, luminometer is more sensitive and
can measure various samples. This article would like to introduce the mechanism of luminescence,
the principle of the instrument, commercial luminometers, and the applications. It can let readers to

understand a luminometer more.

— - BiE

— % (photophysical) k% EEE (photo-
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HIERAEERSE (photomultiplier tube, PMT) » A~
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TE— g LR e s B8 AR Es
FOt SIS > BESROEFE B8 (avalanche photo
diode, APD) EREE i 570 (charge coupled device,
CCD) B2 Mk s, - B BERENE R
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Transmission Mode Photocathode
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BIRF AR © BRILZ AN - EFRHTER R e
BN JRFRE M & A TR AL L EETT I
Al o AR E AR R > TR RS B AR hiE AT
FECERYTSAERTRE > FHINOBRRIE R B > R
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BIGEITE BT R U TR BRRH -

4. WEEERIR

“E TR B P A, v T o A (L HH B R o [ U (E Y
B » AL LEGIYERELE (gain) K
Fr bEE R EMYERT B A— ik
G FT (neutral density filter) > HAEF R RE
HIBEE DRSS B SRR - — i nT R s [
e —ET oz — -
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R IED T LR R
Oxidation of lumino in aqueous alkali 425 nm
. Ox.idation of lumjn.o 500 nm

in dimethyl sulphoxide

Nl (i) | 0 s00mm
Oxyluciferin (from luciferin) 562 nm
Ru(bpy); 600 nm
Aequoin 469 nm

CN 383—388 nm

HCF 475—750 nm

HCHO 350—500 nm

HF 670—700 nm

HSO 360—380 nm

IF 450 —800 nm
NO, 1200 nm
OH 306 nm

Sh 275—425 nm

SED 550—875 nm

SO, 260—480 nm
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EIRTHES A E S IR % » 1t
HI A MIEE SR - B 4 FZERTH R 28y
HEVE O CRERARH - (HEREGE R AGE
Bl > LR R R RSO - (8 6
% ZERE Turner Biosystems U4 G FE RN
& —fE 96 FLEVERMR - ATLAAT B A B itk
AETTAEH - IR ATERR R R » S o FH & AR R
MMIE °

bR T Bl LRI S - B NP R
HISECEL S EHIBERE - DU BRI e tiRkaE R
&% (bioluminescence resonance energy transfer,
BRET) HUa%f{H » BLRERT 2K B S OE L RAE B (FE
(fluorescence resonance energy transfer, FRET) HYJii
Mo AT FHER R RS (luciferase) BURFRSCAER Y
HiRGERERTIRIREERE L THIAE > HIE
Bl AR EHE B E < M ERTER - KRR
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6. Turner Biosystems #4% X 4 L& &4 E -

eSS E R LRI RS - &
2 FIH— A E BRI AHIAS ™ o fE(EHIgs AT
HEMDLOLESNE BT - MRS BEEYER -
HIE SR R A OB - Z28{E 400 — 600 nm .~
> PRI 2 B E I3 B R A B 7E 300 — 600 nm 2
] o BHIMNE > B SA-HRP E£EEE luminol DLK,
BE SR ERR I YE U LI RAE 420 nm > TT4E 420
nm R REE » HEGNERERERE 90%
ESER AR HE o MR R TR - BRERUE
HMRS FZEIREM AT ZR » —ROLENRIE
THUE R 107 M (1 pM) ATP ~ 10° M (1 fM) ATP -
107 M (10 attoM) ATP 35 » B2 1000 {fE &R
Fil53F (luciferin) - HEEHEME > BARASERK
B (HEBSRESRE » DA RS FEE
T A - BRI H AT E0R 10° 0 FLIE(EB
KT - FEMEE R ER MRS AImMEEZR £
13% ZNERBREIE RIFZH#A - R UhE =
B EZ o &R ERTZE RS-232 ST A
T RAFETTHARHE A USB /TSI -

5 FER

FHR e e ER 2 IR B EL - FTLUERIIEH B
2> AR ~ WHEGE R - BRI AN E
Wy aRa (R INCARERT > AT DATE L ST AL B R e P RO
BUIILAS T > DA 1 E I R i -
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F 2. R AREARBAECY

{EHI S HEREEE - B RHIE 300—600 nm

—17 o >, . . A
B E{L@ 10" M ATP =% 1000 {f luciferin 73

BifEEE | 10°

FETERE | fEHEE <+3%

BREEE | 12 mm BRARE 0 96 B 384 FLAYES %

EhlmH | RS-232 /1A

1. 54

A FIAE RS 43 gt - rIFI RS (0,) B
ZEAY) (NO,) & R IERK EZZ R REY)
HIRE - RARFHIREMM L LRBIRE - EE
H o LU S T - R EE LY TR R
HERREAE - Kt E RS YRR E Rl
BLZH o — SRR E R BRI i B HH R
TR o mEH g EE (T ROLESINE - B
BEHR ERER L 2%t BRRNEFEGE
ZEEE AN R ER RS E 2 - B 7 5 ECO
Physics 2 A% SR E S AT e A A E
(ER B R AT B (B A R FERE B S
—IEEEEH - FrERASE 2SN > IR EH
FHERLY) (CH,),S) ~ £KH M (isoprene) ZF&EF
BT RP RS - —Aik - BELYEERERE
RIEY)Z R - DESRIZE SRR SE -

2. E#

2 M EZ L FE TN RAHEGRAE S FE - TTlEIAH
A28 by o1 G Re R T T S R RE LAE AR 5 X7
15 > BIAEEAIEE R R 5% (enzyme-linked
immunosorbent assay, ELISA) tHa] DL F{LER S
JEYIHELT I FET e 2 - 0@ 8 FR™ > JefEfmE
FEHPLEE EINAR ERIPUR - BN bk ER AR B
(alkaline phosphatase) PURBIEED » Z &R FHIIA(LE
&2 E R 54T (enhancer) © {4 YE5R TS HY EL 1]
PURHRRE R ELL - DRI EEZE v RIRPT
RIS - BT IERRBEERRESITEZIN 1
BALEIS LR IE 5 MTiE (electrochemilumescence
immunoassay) S JEH - T] FHEMGKHLER S 0T
FELGETTIE -
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AR T ZALER I U & AT Bl S A B o5
#ri: (liquid chromatography) LA[R]FF 73 B {5 H] 55
¥ 1 HRTRER R IE S e & 22 T oA AL
St o IR A0 A K Hi P B A2 V) ¥2 Ot (bio-
luminescence) ZJE& > [f—fi& BRI L EH
R R AR IRAN T

luciferin + O, —uciferase s oy viuciferin + light

H o luciferin B EE| > M luciferase FliE & fiF
B - EEARR L H B S R a s ot - HHE
52 FE R T 2 B BORE B9 R DB A+ i 2 AN EY T e DL
luciferase ffffh i SRR SER » HAARE K AG i =
3% 3 s > Ho firefly luciferin By K &
il » HERAUESLRIFEN A - BIESAYReT - bR
Iz 4 SHEAERE L EEA aequorin
polynoidinZ={F R AE YRR -

AP EFERR B AR AEYIRG SN JReTE
JAFER ST > A0 luciferase ~ B-galactosidase
Bglucuronidase ~ [fe R ENE (alkaline phosphatase) *
NFERE 52 (human growth hormone, HGH) %
ER#PE RN (reporter gene) DU AT » FIIFHE
R B T ER € DNA B8R ECHRA - 2
M BUR - R K &k RN 2R B A
1Y ATP [SOFEZEH T - F8 H v b B 5 w] A E
BN ATP HYZ 5 o L TE SRRV 1Y FH A (R K

:D pressure sensor
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vacuum pump
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Chemiluminescent Sandwich Immunoassay

Antibody Coated Solid Phase

l1) Plus Antigen .

2) Plus Alkaline Phosphatase AL
Labeled Antibody

@ @ @ @

Antibody Coated Solid Phase

Plus CSPD® Substrate
and Enhancer

Light is Produced Proportional
to the Amount of Antigen
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Bacterial Luciferin
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Dinoflagellate Luciferin

Vargulin

Coelenterazine

Firefly Luciferin
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y
LT

ZEERh . BINE AR RBHIAEE 712 YR LA E T
TR o R IR A EE e R T R R 3
RIRFEAURRAL - FEFRTREREE G S ~ FR[RI B ZEY)
T > DURE AR e St iR e & R A B (]
EHBEREIER > RICRREIZERETTE > PR ER
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