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wm B RA 5 HARFOHERKANEER LED EXMANENRET —EKEBEDE RGN R
&. HMEZREME 24 FAFSEEKEME —KE 10 fFRE LARBERSANRIEIIEREIERE, MRTK
HBESHEE a IWEMAHEXR, SREW:. B LED (BARHBK 442.7 nm) £ HUNEZHEYIEE
TR BB ST, HRARIRERT 0.0278 ug/l (FHRE a); RiFEBFE, FRERMTLEFREUR
Kk DOM HERZIBXEEIIEN I BER™=EEN, LURREOMHEMELRTFHENENEYRE. B
i, BEERE LED ¥ y3RirEY S A sOeil B ER M8 ARE, SRR 2 R irEy ik E R AIRE
MR E T AR TTEE. NRRBWEDFE, KHEFHEUR DOM BRI RIHEINE R KM B
REEm, BEH#-PHRERERGREEMITY, KRMENTFEETRIE.
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Abstract: An experiment system for determining in vivo fluorescence of phytoplankton with five LEDs with
different maximum emission wavelengths as excitation light sources was established. Based on the system,

in vivo fluorescence of 10 different dilutions from the same water sample and 24 kinds of water samples
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from different sources was determined and the linear relationship of fluorescence intensity and chlorophyll-
a concentration was also investigated. The results indicate that blue LED (maximum emission wavelength
442.7 nm) is the most proper excitation light source for determining in vivo fluorescence of phytoplankton,
and limit of determination is 0.0278 upg/l (chlorophyll-a). Background fluorescence of DOM, especially the
difference of phytoplankton species and fluorescence quantum efficiency, shows significant influence on the
determination of in vivo fluorescence. Blue LED has a potential as excitation light source of phytoplankton
fluorometry. In order to overcome the influence of phytoplankton species, fluorescence quantum efficient and
DOM background fluorescence on in vivo fluorescence, further research should be carried out and proper

adjustment methods are needed.

Key words: LED; phytoplankton; in vivo fluorescence

LB TREREMMA BT, A 5 HORREI
K& LED A#UEEHE, it T —BKEEFEY
WEFERIOCRMRE, AAZEETRTR—K
REAN TR R LA LA B AS R SR B PR A 1 5
JIRE IR a WERIRR, HE—L oW T KK
DOM H RS BN Y iE R TG By e,
T T EE R LED BURGIRAET I BN EY)

1 51 =

KR EE AL E R R I E Y B, FERK
FERE, SIRARFKEEYHREILT, HI
Bkt gk BER U R EEFZIHEY (N8R
SMER) MKERREFER, SIRBHALERR
Mg B B, Kk EY AR RE 2

RN M RTER S MO AR B — U bR, (& TRETRIEER AME.
KERIHY YRR RE 2 RERR, 0t 2 rieans

SR a WM BIE ¥ R ABOKEE, 27 LR

BESERRIOEERIOME I HETR, & 21

BRIFEALFE R 7, T H Tk X8 K BT
SRR ALAELR I B B I R R 2 TOLIE
P gE R Bk R — M EE SRR U
R M, #eell RIS N SURBE d R I
W IR AL B B B R LUKk FUT R E RO RS =
WENTABE IR, SET SERAE, Rt
PR T IR E R, TR, BRRERENL
#E (LED) HARMEITHAERE, EFSRIM NS

short-pass filtcr I

LED array .., focus lens I

RYLA Rk

R EME 1 PR, K74 Q)
LED F%, Hik. 4. ®. 8. 2. 5 FoRFE L
K@= LED Al RIIESEETF), HASH
mE 1 PR, () MEGEEH, BEKENTEE
A7 400~620 nm, FEL KT 90%, 50% I K
650 nm (LR EICFEEESR) . (3) MEEE
(45 OLA30-1, db 3R e i) . (4) BEBSRES I,
Rt 30 mmx30 mmx 70 mm (B 3448 B4 HT {58

focus lens 1T

sample cell

e . band-pass filtcr I

%(ﬂ.

'." %MT

M1 ARG TOR N R E A
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") . (5) Z5HES (BS OLA30-5, Jb3T &3 I
¥). (6) WEWEAH, FOUEK (685+10) nm . (7)
AT (R RO26, HARM) . RE TIEEE
T LED ¥AGES MIGERGH, 2K EE
REILRTRME EEAIREY =6, 90°
TR HEENTERR, &
L R B R TR

RG T EA AR, WARFA LS E
il LED KKK Y6, FRHEIEREFTREN B
BERS, WERAEERRLRE,
2.2 KERERIKAE

DAV I BB R R R E R KE R B2 &
i sE KRR 24 A, FERBKBEWELEE

BT 20°C i T TrEA#R L 0.5 h, FFIBEAKH
BTHAmT, WEARKK LED ¥R T HiFE
YIE TR, RE—FEEEFRMUMAKRE, U
FEKER—E WA ZLHEZK, B 10 MR
(] R LU A5 o PR AR A KR, A B B S R R KR
FIEYTOCRE. DA 0.45 pm EFLIBBLT IR
FKEE, MBS KESIEEHRCERE.
2.3 HER 2 REMNE

MBS E, RERAKE 200~500 ml £
0.45 pm FLRRHMFLIBIEL IR, KT U8 5 #8 FRGE
HRFT —15°C WkFEF, 3 KRR KK
KBRS HTITIEY FRTHERE a W BEAREN Bk
UZBPRBOCEN BN HERE 2 BIRE.
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Table 1 Detail parameters for five light-emitting diodes

Blue Green Yellow Orange Red
Maximum wavelength (nm) 442.7 4928 571.8 583.5  599.6
FWHM (nm) 20.7 40.6 16.9 17.4 15
View angle(®) 15 15 11 11 10
Luminous intensity (med) 4600 25000 4100 11000 9800

3 RS
3.1 FELLAIHRBAERLIE
RETEZ RN E T, KGR a IKE
1132 pg/l, B KHBREHEE 2 IKEHE
2 6~56.6 g/l RIPRMERREKHE 10 4, & LED ¥
BETFRNBEESTEE a IEMEEXRIOE 2 B
R (HF R ARHEMXEY, SD AiRERZE,
N RHEA¥, P AHERXREH 0 HER) . 5 Fh
LED & TR EERE SR a WERNRMEMX
REHAF T 0997 LI B, UHEE a IWESTE
BEXRARBERNREWREE, LIEBKY

HEARIE 15K, WBRERSWIRERE,
¥ LOD = 30/S HHHASHRMR (W% 2), H
LOD AR, o ARGRFERERE, SHER
SREE.

¥ LED HMARGZAREBRMBEEMEN
0.0278 pug/l, #¥¥ LED ¥ AR FZFHERBNHBER
0.7963 pg/l, BT WA A UK 442.7 nm B
¥t LED /80 REME IR IAT KA R I 1E
RS R AN, X2 TREEYARA
BRBCEEEANRFEERZCRRENEE a, H
BRI AL T 435 nm, 5% LED #9903
R AAIL.

% 2 A F] LED %R T K5 & 469 R MR A AR TR

Table 2 Sensitivity and detection limit of experiment system under excitation of different LEDs

LED f% ® S ® i (AR
FRAERZE 0.3142 0.3424 0.2973 0.2628 0.2393
REE 33.933 9.025 1.12 5.795  2.876

B (pg/1)

0.0278 0.1138 0.7963 0.1360 0.2496
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Fig.2 Linear relationship of fluorescence intensity and chlorophyll-a for different dilutions under different
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JEAL I AR AN AR ERE . AR RAMA 5 A
A A DR K 9 R 58 LED B SRk s AT
MBOLRSRNEHAENE, BT —ELREF
WHYIERTOLI R RS, BT ZRRNE T AH
WK B X [R] — 7K A A [R] L R R AP i B
FRE, BIRT RABREEHERE a IRERLRMAEX
R, BHUTHR:

(1) £ 5 FARFOBEBRK B EHRE LED
T, Bt LED REE GBI, XN REE
FREIIFR 535025 33.933 71 0.0278 pg/1 (H4REK a) .

(2) RRREKHER MR a WE 5 RIFHEY
TR BE B LA S B B 2 F R — KRR R
L HE G B LR AR N, i IR BT IR I
KA. DOM HFRIIGHIFEEH R & RA R’
THERERTERWERTOLMBMRR 2 REH
SRETHETRIE.

(3) DOM & RIS A Rl e LU B 07 P2
HEYTERTOCMIHRR a B RAT %
BN, RUE i DOM &R AR H K #E
WM YRR A R, ] DOM BRI
XHHRR a WE N HEZREE/DTHAE RO
W (PO EYFRAR. FRERERRR’RT
MEERE) .

R, FAELERRE LED 1E583U b i
B IERIOCR 2T, XM AF H X
FEURBT 2R L 04 K AP T A A ok B DR 5 YR A
ROGEER AR, Rt BRI, K
FRFHEE R K DOM BRI LR AE
EHOLMBHEREK a IWEERW, HEFEX L
RE RO HRIT RHE— LB, UEMNNRER
HITRIE.
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