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mL BRFR, T A BT AR i =R, =
FIBCR RIS, B IMAREK, Z RS v
AR, AREEININ 30 min, BURAHL, FZCK R
TEASOmL [ A, w4, B, 2. M
3. FF 14 54018 4 DS TATIHR R, DL Y2 E S
WTES ~ 40 kg Z [0, R 2AETHES ~ 40
mg/L Z ], A& 7E 0.05 ~ 6.10 gkg Z ], 14
R P AW S R AE 0.05 ~ 6.10 mg/L Z 0], aSHA
TFEYIRE S, R R HRAE
1.3.2 sl
1321 aUf FEFETE: 25 mL RIS 7K, &
FE 1L, 2BENE T : 5o WA TS
K, EAZEIL; SDS/K: 05 ¢+ ke mim
B (SDS) Wi TG sk, AR 250 mL; HIR
BRI 6.2 g BHIREE, 0.17 g WATREEA, 25 mL i
BRI TK, AR 1L; PR : 1.5 gbiIhim
FR¥S T 100 mL 7K 5 22w FHZ vpil: 35.8 ¢
FRE 4N, 19 g [N, 50 o WEATRETAN, 1.5 mL
Brij35 i Tidi K, EAE 1Ly KIGIRENEIK :
8 g KAGIREN . 0.2 ¢ WFEANAM TG E/K T, EHE
200 mL; KABRINIFR: 10% KRNI 2 mL,
EZRZE 100mL; /K: 1.5 mL Brj35 %, ©5% 1L,
Ph i SDS ik g, A R ot et
1322 AR T SO MM, RS e fE]
2s, HEFERTIE] 48 s, THVERTE 24 s, {ERBRNGE
FLETER T, ASNRES N 5%, R ML
Tl P 3 3 ) b8 7 I 4R 660 nm, A ERE
TR R EEHERE, A N 0.23 mL/min; 20
HREE PRI BE A, AN 0.23 mL/min,
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.
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1324 ArdfEM s FE 100 me/L 85 45 1 1K
0.00. 0.25. 0.50, 0.75. 1.00. 1.50 mL 4} 5 i T
25 mL 78 5 v, R Al E 1000 me/L & A HE W
0.00. 0.30, 040, 0.50, 0.75, 1.00 mLjif A F i&
25 mL AR, A 130 PR ARCER, &
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400 mL /K, BEFRAAT, HL10 ¢ SHFREAA T 300 mL
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1.3.32 ¥ PrEdmy=EFdimA 2.5 mL R -
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LATUL, 3 Hosk 5 i sh 4 B SO I & B 5P 24 {E o3
A 14.09 F113.88 g/kg, Lt ke, P(T<t) W
F& =029, i B DL I A W RE R R Ok

50 - Y=0.978X+0.502
i 2=0.9755
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2.3 Y B Ar A E A R A W O ME PR S G
FER S

KRR AL T R ORI . 2 N
MBS A 1 mg/L, FUNPREN 10 mg/L, Hf#
WAH RS TGRS 3 K. M2 alL, igh
A3 BTACIN 2 41 R SF- 2 [NSCR Ry 98.67% ~ 99.11%,
SRR ISR K 98.23% ~ 100.68%. Ui S
AT RIS A i ERR TR

M2 3 A%, ARG S50 T, 364 3 4l
I A & HE 0.53 ~ 6.01 mg/L Z ], 2E &
16 11.86 ~ 38.21 mg/L Z ] i sh o M A [R) s %o LA
3PN ER . S RELTNE 41k, 2
R ER 22N 0.65% ~ 5.50%, 2% &
B R R AE R 22 M 0.99% ~ 3.51%, A WL, Fishsy
PrARIEFI E 2. S SR % R Ar, W
BERRRE

K2 RSN EEMER. SBRMREKRLE

AJEME (mg/L)

BmdraE (mg/l)  EUnbriE (mg/l)

JnRJE I E S (mg/L) SEE AR IR (%)

X0 2 3.21 1
14 0.53 1
2R 2 29.75
14 11.86

4.25 4.19 4.15 98.67
1.48 1.51 1.57 99.11
40.01 39.56 39.88 100.68
21.53 21.49 22.03 98.23

®3 RSN EEDER. £HNESHIR

i H FEfS MEE (mglL) B (mg/L) FrifEfi2E (mg/L) ARXThRUER 2 (% )
B 2 3.18 3.22 3.23 3.22 321 0.02 0.65
3 6.04 6.15 6.00 6.01 6.05 0.07 1.14
14 0.50 0.55 0.56 0.50 0.53 0.03 5.50
2R 2 29.99 30.05 29.58 29.38 29.75 0.32 1.09
3 37.87 38.22 38.01 38.73 38.21 0.38 0.99
14 11.49 12.42 11.60 11.93 11.86 0.42 3.51
3 Wi B, AFITHER SR A I 3B A SR AR T

ALY M 2R T HIES ~ 40 g/kg ZIH],
WS RIE 05 ~ 6.05 ghkg Z[H], DA MM S
ERA—, A AR AL s B
ARSI A A R Al it T R 2 B S
WPE R A, MESS RGeS TR EEER, A
RAFRIAHCHE, Segridk il ea. S s
— ] FE o ARSI B AN v ek, oE
— kT N T AR SR, BRAERT R E
R, MERRZTE .

HTRZEMHY 2R, 28RS, Wi
AT E 2R, S ENEBREFEE ~
30 mg/L 2Z (8], Ay 1l FH 3t 2 43 B A SO s A 4 4 2
SR, R 2 R NE R T ST e 2 R
ik, ERRFIZAE 100 mL DL, DARSAR AR 03 i
WA . SR (AU BoAE SR, Bmatik
FEHE, 28 Tokmt, HPREM AN THAES 2=
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AR, TR A ST AR A E RLPR B Y 0.2500
g WIEH 0.0500 g, THRR—IKES 50 mL, 2E
5 200 mg/L 1 Bk S5 R P T A TR o AT A I AR
40 mg/L S FLDITR, Al i B s AE W 00 AR
R 2 6 mg/L Ay o WO A B 52 0 4
AR 4 0.32 mL/min HEREAS T 4045 K
0.23 mL/min (JFEFEE, THARRIEREED T 30%,
D2 45 i 40 mg/L BORE Sh R RS, BAWAER
AT E. SIS A 0.23 mL/min 1)
AR IE Y 2/ SR, REFEY BAE ~
50 mg/L Z (8], SASZEGEE R, AL IR
BT EME 6 mg/L A4, HA%ZLL 0.23 mL/min #F
PRI, SIAMR IR —%, WL, —
AT IR A R R 25 B B IR 2 R A, Tk
ke, HEORE S LIRS — ROEAE, 2t
50 so 300 MR — KB BEE AR5 4.1 h, —
R E R ILTT FH 8.2 ho ARSZIRHR H A 73—k
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MREEAR T 50 mL, EAEBUN, BAERRE, 4K
FHED I AR B N TR B s>, it
W TR ELI N T 255, B TR A A R
RRARR T ARSI AR o [RI R AR 5250y il 1 R B i
B R A — AR S B ORI Sl BT R] B
MERY R . SRS EE P, T, ARSCE
PEH AL EAT — R R

Bertfelot 2 I 1) 3 ‘B pH & 12.8 ~ 13.3, #f 4f
U I A3 B R R 0.35 ~ 0.55 mol/L
BRI A 9 3 2 B AL R B 2 4 0. RS R
WFoE v, I E 4 U 2 b SR AL B TR T N
22 ~ 32 /L, W A RR S i rh B R AR
JEMAVSRARTRY 6.6% ~ 7.19% 7 0710 M AR sz i
G vl p S AL FE A 19 /L, B THEHBR B
B PR AR R S VR R 2.5% 0 A S B Ak
AR AL B r U SA AN A 2 2 35970 F S
I¥o IK A2 EL R S AR S0 0 V1S o R R o A AR R
AN, THFERRORE T —E MR, e 2R A S
0.23 mL/min FHFAEES, B3R, Bfb 2R A
W R AL N R L 5 T T A B AR
5 TR B VS YA HH B R e D T 2o v B R Al
ErRINEESR . A BRI R T R A B 2K
Wike, THARIREE T RRR s, HEREE S s, R
R, LA A AR I i A A N 4
4 Sk (VR BT T M B R 4 22 TR 5255 . Bertfelot 2
7 IR B 4 S 7 S €0 R B B R BRAR AN ], AR S5
DA/ 1 1 ki ] s i A2 T VR 52 I 1) B £ B
VERAAR S BG 2 A ) B I 4 2Bl i 1 ik
BRT ARG, BERARRAS, W is gy, HA I
W, T EIIE.

EHGEG T A R, ARSI S A [R] A s A
PIar . SRS ENITENE 100 MEY LA . &
2 i T AR /N T 250 mL, A£G BB
T SRR E) 1000 mL, oA R 47
250 mL 247, LA sl A BT e i B > A%
BiJitk. AN, G ENEMER . St
T B BIRTI, A B TAERREER, S8R 100 MY
SR, EHREERELTEIANATER, ORI, H
NARZEMELLRE S s A S /BT A R 100 44
YIar ., EWEEIT 6 h, KBISCRIEE S ik
0TI P 1) 2 3 [ D G v = N By A 1 = SN s A X3
W, Gt 2 TAE, NG TAESREE/N, Rl

BT

4 iR

ARSI s AR R e R R A
W B R AT T R, R T AR TR A K
i R 8 A AR, RO AT B R, S VRMERR, i
AR T 20 T8l 40 B A0 E M 4 R
B [ % K 98.23% ~ 100.68%, HH X bR
i 2% 4 0.99% ~ 3.51%, M & A5 9 4= W & 5 11
] g 2 K 98.67% ~ 99.11%, AH X % 1 i 22 K
0.65% ~ 5.50%. 2%J7 NG5 S e e R A7, T
WA 2SR ST 0 MMAsP Ok n
PE2ES, 2B EVEAISE, ARSI A et )y vk
WA TAHOR A A RS A U

Sk
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Improvement of simultaneous and rapid determination of total nitrogen and total phosphorus in plants by flow
analyzer

LI Zhao-ying', ZHENG Lu" * (1. Experimental Center of Tropical Forestry, Chinese Academy of Forestry, Pingxiang
Guangxi 532600; 2. Guangxi Youyiguan Forest Ecosystem the National Research Station, Pingxiang Guangxi 532600 )
Abstract: In order to make full use of the advantages of flow analyzer, and accurately and efficiently determine the total
nitrogen and total phosphorus content of plants at the same time, the existing method was improved, and the improved method
was compared and analyzed with that of the traditional method. The feasibility of improving the method for simultaneous
determination of total nitrogen and total phosphorus in plants by flow analyzer was discussed. The results showed that there
was no significant difference of total nitrogen content by improved method and the diffusion method ( P>0.05), and there
was no significant difference of total phosphorus by improved method and the molybdenum-antimony colorimetric method
(P>0.05). The regression equation of improved method and diffusion method to determine the total nitrogen content was: Y
( diffusion method-N ) =0.978X ( flow analyzer-N ) +0.502 ( "=0.9755, P<0.01), the total nitrogen measured by the two
methods was extremely significant correlation. The regression equation of improved method and molybdenum-antimony colorimetric
method to determine the total phosphorus content was: Y (' molyhdenum-antimony colorimetric method-P ) =0.985 X ( flow
analyzer-P ) + 0.035 (7=0.9835, P<0.01), the total phosphorus measured by the two methods was extremdy significant
correlation. The improved methods for determing the total nitrogen and total phosphorus content of plants with a flow analyzer
had standard addtion recovery rates of 98.23% ~ 100.68% and 98.67% ~ 99.11% , respectively. The relative standard deviation
of the total nitrogen and total phosphorus content of three samples were repeatedly measured for four times were less than 6%. The
improved method of simultaneous determination of total nitrogen and total phosphorus by flow analyzer had the advantages of
simple operation, high precision and accuracy, less reagent consumption and high detection efficiency, which was suitable
for the detection and analysis of large quantities of plants.

Key words: flow analyzer; plant; total nitrogen; total phosphorus; method improvement
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