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Determination Total Phosphour of Maize Plant Samples by Continuous Flow Analyzer in Comparison with
Vanadium Molybdate Yellow Colorimetric Method
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Abstract: The vanadium molybdate yellow colorimetric method (VMYC method ) is regarded as one of conventional methods for determining
total phosphorus(P) in plants, but it is time consuming procedure. Continuous flow analyzer( CFA ) is a fluid stream segmentation technique
with air segments. It is used to measure P concentration based on the molybdate—antimony—ascorbic acid method of Murphy and Riley. Sixty
nine of maize plant samples were selected and digested with H,S0,—H,0,. P concentrations in the digests were determined by CFA and VMYC
method, respectively. The t test found that there was no any significant difference of the plant P contents measured by the CFA and the VMYC
method. A linear equation could best describe their relationship: ¥ (CFA-P)=0.927X(VMYC-P)-0.002. The Pearson’s correlation coefficient
was 0.985 with a significance level (n=69, P<0.01). The CFA method for plant P measurement had a high precision with relative standard
deviation(RSD ) less than 1.5%. It is suggested that the CFA based on Murphy and Riley colorimetric detection can be used to determinate
total plant P in the digests solutions with H,SO,—H,0,. The CFA method is labor saving and can handle large numbers of samples. The human
error in mixing with other operations is reduced to a great extent.

Keywords: continuous flow analyzer (CFA ); vanadium molybdate yellow colorimetric method (VMY C method ); plant phosphorus

75 H #7:2015-01-29

ELWH : HEE LRI AR (973715 H (2013CB127402 ) ; Hr 9 e 28 25 MEARMIF B T € 3509 42 9% B35 H (TARRP-2014-39)
VEH B X (1989—) , Lo, INARWIR W58 4: , E BT HIERIBE 2 E 5 SR AR IS T E-mail: lyx071012@126.com
*BIS{EE Tt E-mail: wanghong01@caas.cn

http://www.aed.org.cn —577—



KA FRERSMEFR -5 3255 6 H

R BV VT ERICRZ—, BHEYIEN
R A%AE B RE % E AL S W BURSy  TERE B
Begfe WP G ST Sl b B R RHR
P AL AR T 5% VRIS R R B0 55 I3 R T T A K
B EEMER,

T A N 32 2 LUA DL AL IR i AR 55
TR S AETE A RFE i A ML 2 T IR A i IR Ak 43
it 2 A8 R TOHLIE W IR Eh o AFTAR S A 2 T 2 0
H,S0,~H,0, 178 2 R FE il 28 R, o DI h i
R VBB L L A A He vl e, SR
T Y S P — o WK BE SO R (1~20 mg P-L7) N Y
TR 5 Dl Wl T 5 1B I 6 A PR 45 14 PTTR lt
OIRREY—BRHARZ IR, s (o LR S
O aE b PR A3k TR A HLIE R
FE S B I AE o S0 Lk R PR — IR B A
T BERREE SR G R BEEH A2 2 R Mo®™ , #id
JR A S5k Mo, Az Bl — i u Al 1 " Joe,

I 40 W b 6k T B g A % 22 80 43 B AR
(Continuous Flow Analyzer, CFA ), A F 2 & &4 &
BRRRERY, SR s /AT £ B Sk i 2
B AZE TR AT RS b P R AL AL,
TS W BURERR 7 , TR R o BB | 3 2o i B0 2
FE 0 S 6 i AT, FRU Y o 1 A RIS I
R8s SN i i e B AN R R WU 5 S e S A
o FE S AR AR AL s e 2 e 1 MR B B e L
TR A , it BT s B IR AR BT, AR
AT T P, et JE il g R 5 5%
I $5 J 308 5 R A T R A A B, JE s B T
RNEA SR s TN B2 b i TR SR w e = U e
PP R PRAS JARAS 5  i T LA R AL A e
1 A Sk S HEE AN, 4B RS B e, Sy
A PR R I — SR GIFRE R B i (] |
IR JEVELL) T R, /N TR R 2T 20,
K A SR FH 32 3 20 A A A R — i A Ak
T /N R S T Bl 6, IR [N 98.5%0~100.5%
AAXSAREDR 25 /N T 2%, D1 SRR 55 i i e ik AA3 7Y
SR N A BT AU BRI E ) 2, SE BRI
H,S0,~H,0, TH R 0 ALl B 5 i[RI Rh 0 5 At AT
THE A T TC T s M TR B 5 i) i ) SR 24 oy
4 h, FHT AR A B S B R BT ] 4 3 h,
AN GE 50 MRS, 13 hOHRS T 1.5 d BED A
AIINZE 300 ANFE S o 3 S 3l AT A 74 B o Pk 15
BB T (RIS BN A T SCH R B B4k R

— 578 —

iR B ANTRE P, A TIE SR B 0 U 2
RAEARRE AT AR RIS &, 9 W LA SR 3 L ik
FHLE, R AFAEZE S, 1 AR AR CHGE o

ARSGHAF 69 A TRFHFF AR , A oSO~
HL0, T, TP W R & 22 8 20 A AU
SE , BB T L (0 D 45 A LA, IR TR T 2k
TS TSI RE TR AR A i i AT A T

1 #REFE

1.1 #m

K ZEFTFRFRLAE R B R e VLA W R T R
F 5 HEHET R BRI 0.50 mm i
1.2 #REE

ZMSCHR3 7 1% AR 0.25 g (R 22 0.000 1 g)
THRFERD  EATHZE LA S mL WRETR , 15 5 fif
TR S HE IR ) T E R0, Y H R B ShRE e T i
Z 4. (AIM600,Aim Lab Automation Technologies Pty
Ltd. , Australia) i, FHEEE)E 5 Comin™, FHE ZE 200
°C, /45 30 min, 4EZEINELZE 300 °C, RN BRLRRIT 4h B
FIARS 15 min JBCR W, R4, i 30%4d 4 1k
AL AW ShH A ARZEINHA 15~20 min, Q7
WA PR A, IR B R 5, BRI
AALE, BES PRI, Qi s S AR 38 3~5 0, B RN
e RIS oA IE . SRE EHINEA 10 min, R 2ead
i AR AR, ER R 100 mL,
1.3 SHEA R BER - SHE L R NE
1.3.1 ¥4

AN L6 (UV2700, Shimadzu Scientif—
ic Instruments 22 ¥H) ) o
1.3.2 #:4F

WSRO A FFI 25 mL, & 50 mL 2850,
02, 6-—fFAEm 850 2 3%, ] 6 mol L NaOH
W ZERI S A, AR 10.00 mL,
IKERE o HUE 15 min J& , 7EE SN WO T
450 nm Ak ot o BRAERTZL 3 L 50 mg- L7 P dRifE
IR 0.2.4.6.8.12 mg- L™ W EEARME P IA , %
BRI SR T IN E o UPH R B a0 Pic B 2 25.0 g 4H
PR BT T 400 mL 2 B 7K H 5 1.25 o i B IR B ¥ T
300 mL @K 1, ¥ H1E N 250 mLL B AR 5 8 B R
ZGE N PUR B D ) MR 1 L,
L4 ZEERENFHNE
1.4.1 {448

LI 8/ AT (Auto Analyzer 3 System, SEAL

http://www.aed.org.cn



X ZE, 55 AA3 BUZELAA 0 r (5 BURR B bE (000 5 ORAB bR A2l 25 22 U

Analytical GmbH 23 H] ), B B4 MT8 fb2# il HfE
BAF AACE, A il B ) S 3Bt i an 1] 1 i
1.4.2 AR5 510
1.4.2.1 350 Bl

(D EHAREZ - V5 6.2 g SR EE 017 g 15 1 R A
BB R 1 LA TERERD . (PR MR .
15 g HUIRIM AR T 600 mL 223 F /K, Fk % 1 L, %
WR S A TR . (3)R: 14 mL iR & 600
mlL EEFKF, RHEZREHBEELL, A lg
TR ANITIR G5 . (4)RER:5 g F ALY
T 700 mL 287K, A 12 mL B2 , ISR IE 51 3
BE1L, HIMA 1g Tl I-R A 8%5 .
(5)IE VR : SPBRIR
1.4.2.2 MESHBEE

TERE I R A Wk P AR, T HERE B
60 Ff-h HERE S PELL R 3.0:1, JERERT] 45 s, Tk
] 15 s, [XASERIA G B IEAR MRS A IE , H 2k
Z R 4% ; AR I 660 nm, XT38 K T
1000 mV,
1.4.2.3 trifEfh £l e

FHBERR — S HHFCH W B2 1000 mg- L™ 1) P AR
W, B ECH] 0.2.4.6.8.10 mg- L™ VR EEFRifE P
VR, e BR 3R SR A 0, A I 06 v S A
VR P R 2 ) EA TR [ VR R i £ an A 2
Fis  AHE R %R r=0.999 9.
1.4.2.4 (AR E

K AR HEIAGE 43 FRE 2 £ 0.25 gORG i &2

NS 1
P 5 LB A L i)

Data in parentheses are flow rates for auto analyzer 3 system (mL+min™)
| ELER BN AT MTS LR 7E B BR 1 /R 328 7t e

Figure 1 Flow scheme of P determination by MT8 module in continuous flow analyzer
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Figure 2 The standard curve for P concentration determination

by continuous flow analyzer (CFA)

0.000 1 g) FEERIRREFR S , B AT S, fEH A —10y
T BN BE A Bl iR — VB bR o, F IR 1.2 5
SR, R S 2 4 B A T R
FE 23 AT B AT AR ARAE BV FTREARAE: St AN 2
R, 4SRN 5 PO BV RO = OB AR ARAT: S B DU
T (H - FERRFE S B 2 ()% 100,
L5 Gitath

69 M AEARAE T T 2 43 ) 3 223 80 A A SR
BLEHHE H e, 0 e R) 22 5 B 8 MR A Ex—
cel BAFH M T HEE K5, EA 7T SRR AR 241
AIMT 5 D2 B0H 22 (B3R 4 5 A S a3 Mr , R B4R Jr Rk
AT, FFGETT o3 HrAH oG 2R 800 25k

T SR B 43 B AN R AR A B O o A M Sk
FF 4 AFERERE S A, AT BRI E 10 K.

—579—



KA FRERSMEFR -5 3255 6 H

IR X PSR I (E O RE b A T H(EL, A
22 A DVIE IR A3 B

! fxxrxv} n=10

S(x)= n-1 .

REXT R i 22 (RSD ) =hr i i 22/ 113 45 SR AF-
PEx100%

2 ER5HMH

2.1 EkEHESE

S S o A ASCPLEH B b R X T AR £ 0K
Tl T e 15 2 0 8 45 2R YE L 23 ) 0 2.33~3.19 g kg™
#12.33~3.28 g- ke, SEI(E A5 K 2.76 g-kg™ Fil 2.84
ke ORI TR 4 & B Y 0.54-1.27
g kg™ F10.59~1.49 g-kg™, EI{ES5H]H 0.89 g-keg™
F10.96 g-kg™; WK F KPR 2855 5250 i K
2.06~3.11 g-kg™ F1 2.35~3.47 g-keg™, FI{E 5 R
2.40 g-kg™ M1 2.71 g-kg™ o WORIIRS AT 42 25 5 W]
IR CIET 3) .69 MRS 2 RO AN E S5 R I %
ZE5 LRI AR P{E/NVT 0.01(3K 1),

K S0 s (SRR BT L (kX 69 MR

R 1 RE-HNNEAHESTEREREHSEVEER

Table 1 Paired samples t—test for the measured values of maize
plant P contents by CFA and VMYC method
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Figure 3 Comparison of total P contents in maize determined by CFA and VMTC method
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Figure 4 Relationship between total P contents in maize plant

determined by CFA and VMY C method
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