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(BrE o B Xy BBAE X, RNEBE X EVIRE X0 HEELY, Yee =0.456380 +
0.107889%, + 0.069027X; — 0.026836X,> — 0.030794X,%>, F = 24.98, £ < 0.01: Ve =
0.267286 — 0.200736X; + 0.049541X; + 0.030930X; — 0.049063X;X, + 0.053585X,% -
0.049663X,%: F=57.68, P<0.01. &HERWH, RHEETALEZ W R R IR TE5E 1) 0B R
F, B pH 4.4, FEWIRE 8.5%10 3 mol/L. 427C iEH 40 min MG ZEEE SR W
P BRI R S TR E M pH B, pH9.0. 37C 1538 30 min« B 7.5%10 3 mel/L
M&ET, AEFESER. ANBENSERREIEER S 405 nm.
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1.1 ) &EER
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#1 BETEKFERS
Table 1 Code of factors and level

TG Level code
EF Factor X;

-2 -1 0 +1 +2
2R X, (pH{E) 4.2 4.4 4.6 4.8 5.0
Buffer pH (9.0) (9.5) (10.00 (10.5) (11.07
BIERT A 3, (min) 10 20 30 40 30
Reaction time
BRREE X, () 27 32 37 42 a7
Temperature
BEYIRE X, (X%10 *mal/L) 6.5 7.0 7.5 8.0 8.5

Substrate concentration

#: @ X, RS WAES S GBS B Wi NS 1 B BRI E P AT A A9 B pH B (Values of Xy in paren-
theses and with out parentheses are buffer pH in determining alkaline phosphatase and acid phosphatases respectively); @ X, X5
X, TEFATPES OUM 2 TR 5K FEMFE (Level values of X;» X5 and X, are same in determining alkaline and acid phosphatases)

1.3 EERK

AR TR EERE TR R TE AR T . 9800 T 0 BR B 70 70 45 1t T 7K A% 00 T B 2 B
B T BORMMEEER, AoteEi el EmMEEaEE. Fik, §0EEER
RIBHE R . (FEMIT AN, BB 2 P BASL, KERI1PEKTHERE,
H 721A et B K.

F2 MNEBBRRIETRIRIELE

Table 2 Procedure of determining phosphatase activity

SR ER g VIR B
Fe B B A T Acid phosphatase Alkaline phosphatase
NO. Reagent added and treatment TTER 24 S Fag=e eS|
CK Test RE.CK CK Test
1 0.1 mel/L (pH= "7 BB (ml) 2.3 2.3
2 0.05 mol/L (pH=?) BRESEMNE (ml) 2 2 2
3 ? mol/L FFEE RIS " (mL) 0.5 0.5 0.5 0.5 0.5
4 BEVE (100 3k/mL) (ml) - 0.2
5 BEWL (200 k/mLl) BOK (ml) 1 - 1
6 0.1 mol/L AL (ml) 2 - - 2 -
TCEAE ? min

7 0.1 mol/L EFAALMSEEGE (ml) 0.2** 2 2 1** 2

10 min /& 1 ecm HEEAFIEE

He O ERT? RIER 1 EITE (Question marks are values according to design of Table 12 @ « MIZEIEA. = « Ifg
i (% Adding distilled water: * * Adding enzyme solution)
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Fig.1 Absorption spectrum ol the phosphatases Y = b+ Z; bX, + Ebinin N ZJI biiX%
o
GRS FAUI AR 4 TR, BIRESE  R3 (R 40 g5RFRH, BUPREER
FEI, by by by BWEEKF (P<0.01), b F by ERBE KT (P<0.050: BEMEBE
BREEER T by by~ bas o~ bys b BWREEAKT (P<0.01), by BEEKT (P
0.05). HTARLHEHF AW, SRR AMEK, Al RARER AR A EEN
T, BAEsar.
Yee = 0.456380 + 0.107889X, + 0.069027X; — 0.026836X,> — 0.030794X,> (1D
R? = 0.7935, S¢ = 0.0655, Fg = 24.98 > Fy o = 4.14
Yigrr = 0.267286 — 0.200736X; + 0.049541X, + 0.030930X, — 0.049063X, X, +
0.053585X,% — 0.049665X,* (2)
R? = 0.9351, Se = 0.0603, Fg = 57.68 > Fy 4 = 3.67

2.3 MWAEFS vy EWXR
AAPRRREY (1), 20 PRI E TR TEEARE, ATRER 6 N mmBDE TR K
GEARNATFE (30~ (82, B SRAS T YEFB LTS MR BE s 00 BE 10 0% BE{E, FHER O FE1EE.

Y, = 0.456380 — 0.026836X,° (3)
Y = 0.456380 + 0.107889X, (4)
Ygs = 0.456380 + 0.069027X. — 0.030794X,5” (3)
Y = 0.267286 — 0.200736X; + 0.053585X," ()
Yigo = 0.267286 + 0.049541X, — 0.049665X,° (7

Yoz = 0.267286 + 0.030930X5 (8
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Table 3 Construction matrix and experiment results
iy e L WM ER B TS
S Acid phosphatase Alksline phosphatsse
HRE X, X, X Xy
N LM g L& HinE
Actual value Simulated value Actual value Simulated value
1 -1 -1 -1 -1 0.15867 0.143660 0.39067 0.37407
2 -1 -1 -1 +1 0.19378 0.20949 0.37900 0.37133
3 -1 -1 +1 -1 0.31922 0.27682 0.43500 0.44539
4 -1 -1 +1  +1 0.38700 0.32116 0.44300 0.44324
5 -1 +1 -1 -1 0.46889 0.41522 0.57700 0.52845
il -1 +1 -1 +1 0.56307 0.51027 0.61500 0.54440
7 -1 +1  +1 -1 0.51656 0.48982 0.29200 0. 06608
8 -1 +1 +1 +1 0.62600 0.56338 0.75267 0.68328
9 +1 -1 -1 -1 0.16289 0.16075 0.07807 0.11573
10 +1 -1 -1 +1 0.19133 0.17842 0.12500 0.10940
11 +1 -1 +1 -1 0.37000 0.38375 0.07100 0.10063
12 +1 -1 +1 +1 0.39100 0.37992 0.07807 0.09489
13 +1 +1 -1 -1 0.32389 0.35008 0.11500 0.07385
14 +1  +1 -1 +1 0.41933 0.39697 0.12900 0.08628
15 +1  +1 +1 -1 0.59500 0.51453 0.15033 0.12566
16 +1 +1  +1  +1 0.56456 0.53992 0.15700 0.13868
17 -2 0 0 0 0.25244 0.35222 0.80300 0.88310
18 +2 0 0 0 0.34122 0.34585 0.08700 0.08015
19 0 -2 0 0 0.14556 0.15332 0.03000 0.03046
20 +2 0 0 0.48822 0.58487 0.03400 0.16771
21 0 0o -2 0 0.18856 0.19515 0.22000 0.28926
22 0 0 +2 0 0.37344 0.47126 0.40900 0.41299
23 0 0 o -2 0.32356 0.36160 0.31300 0.31899
24 0 0 0 +2 0.38644 0.45281 0.26200 0.32926
25 0 0 0 0 0.45322 0.45638 0.26900 0.26929
20 0 0 0 0 0.45889 0.45638 0.26900 0.26729
27 0 0 0 0 0.45889 0.45638 0.26700 0.20729
28 0 0 0 0 0.45322 0.45638 0.26600 0.20729
29 0 0 0 0 0.44900 0.45638 0.26900 0.26729
30 0 0 0 0 0.46311 0.45638 0.26600 0.26729
31 0 0 0 0 0.45833 0.45638 0.26500 0.26729
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Table 4 ¢ test of the significance level on the regression coefficients
Eo i I R A R AT
B Acid phosphatase Allaline phosphatase
Coefficient PR : 1H » 18 : 1H

b value t value b value ¢ value
by 0.4564 19.6029* * 0.2673 11.7380* *
by —0.0016 —0.1267 —0.,2007 -16.3231%"
by 0.1079 8.5808* 0.0495 4.0285* %
b 0.0690 5.4900* * 0.0309 2.5151*
by 0.0228 1.8137 0.0026 0.2089
by —0.0206 —1.3349 —0.0491 —3.2575" ¢
bis 0.0225 1.4585 -0.0216 —1.4344
by —0.0120 —0.7320 —0.0009 —0.0595
bga —0.0146 —0.9506 0.0167 1.1107
bay 0.0073 0.4744 0.0047 0.3113
b3y 0.0054 —0.3490 0.002 0.0098
b1y —0.0268 —2.3298" 0.0530 4.7562% 7
bgy —0.0218 —1.8944 —0.0497 —4.4083" "
baa —0.0308 —2.6734" 0.0210 1.8604
bay —0.0123 —1.0673 0.0142 1.2613

F: @ BERTF eg.0.05=2.04, BEEKF t45,00.=2.75 (Significance level £5.4.95=2.04: Extremely significant level

el O e L0

tapp.n=2.750: @ %+ = & HIFR P<0.05. P<0.01 (*, * + Indicating P<<0.05 and P<C0.01, respectively)

£ 0D value

TR
B

33

FE GO~ B FREmE
#F (P<0.01).

HE 2 Fif, S ERMBEREEEE R
W, X, 5 Y EE2F M THI0Y
XA, X MEFACPREEE R
Wy X, 5 Ye BREBAMEMAX
X5 v WRELEESR 471
KPR CE EE & IR A
B4 B[R] = S0 ) 7= B0 MK R0 8 7 ol e
BEARKE S, X, M Y 2182
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a1 e

1 2 F alicalice phosphatuse

El2 v fEARACFERMIEEL
Fig.2 Dynamic of Y; on dillerence levels

G, BRE X, KEENTE, Y
EEEREEBHTFE, £X =28
FEEERI: X, 5 Y ERXER
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MXF: X;5 Vg BRENENE

A=t 8g 4E Level code
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AR (1. ) PR—IETREEZAKTE, 56 =mhlAFRE, Mo RAET
HRERN Y, 0.

Yo = 0.456380 + 0.107889X, — 0.026836X,° (9)

Y3 = 0.456380 + 0.069027 X, — 0.026836X,° (100

Y3 = 0.456380 + 0.107889X, + 0.069027X; — 0.030794 X5* an
Y2 = 0.267286 — 0.200736X, + 0.049541X, — 0.049063X, X, +

0.053585X," — 0.049665X,” (12>

Y 5 = 0.267286 — 0.200736X, + 0.030930X; (13>

Yo 5 = 0.267286 + 0.049541X, + 0.030930X; — 0.049665X,? (14>

FRE (9)~14> B FERESEREZFATE (P<0.01).

B3 x M 8 Vi TR =42 Bla X H X, & v #me=2E
Fig.3 Three-dimensional ligure of Fig.4 Three-dimensional [igure ol
the X;» X5 and Y .. value the X;» X, and Y,y value

MK LT, WEFRAMZTERN A EHHELY, F-MEEEXTHRNEL, WiE
BRIEBEMBREE D, X, AN X, MR BB, Y BN X, F X, SETHEW, A
TR AT, oL, ERIWHN=ZHEE (B3 BREFMMAAE. $ oMEREIEM
THRER, B Vg, o0 KRR AR, §ImE @ x, A X, O8I0
(B 43, Y0 X, BUT—RIS(E LM X, F N ELR08N, FF Ve 7E X, BI—H
MEL 5 X, EMBERLR; Y  MERIEFHNEN X, =0 X,=2, 33EAFFH
B Y A1 Y FTR Y B B 8

2.3 MIEMSHSBERAEIEEENRERNEHES

R 3 PR BRI B R IR (0% 31 N RAE A RMAT T A E SN, Fe=
209.24> Fo o1 =1.79; Fyg =999.99> Fy oy =2.03, &AM Z RIEWREEAKTE. HHART
MR FA &R XA s A EE R, 2HEILRSGERY, EE5EINFEFRERFE
R TRV EERRT, £58 § S HARILBAF T EEESRR, HEAVEAAE
AEEE (P<0.01). BHHBREETE 17 SASNEETNEEEEREL R 30T
HEMERRES (P<0.01).
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3 itig

E M W R TR A 2 SC S TR PRI T A 2 A B SRR (1D 1540, FEARSTR BT it Bk
SEYEE A, BREREMUEE pH A X, BB RS 2 O m PRI X &, Bl pH (&
S B AR A EE A 2B M RRIR A I A X, AR BN, RVIRE
X, 5ZEEREN X RERETMACEN 2 LA, MERENAGEAMPLICEH, FHE
PETER B AE ACE I B B A TR, MRS 2 E M T T M, XIS
MEROFREEEA 2. RYRES BB WA RE. RIEN R 2 iZE 1) 0
A, EHEENEFHAEZWALSEHEN, pH{E 4.4, 42TCTHEE 40 min. EPRE §.5x
1073 mol/L W8NS 12288 78 Pk 58

T R R R E M A R E WA = E TR, SR pH AR B E
. RBBRRZ, REABERE=. SHER Q) 54, BRBEME pH BN EEEER
i x R, REHEME pH EMNICEEERIE. REBE X, FizEiEEe 2msps
RKE, BMpH AL mER. REEE X, FtERERE —HE&XHR. HE FEEEM
i, pH 9.0+ 37CHR# 30 min. EWHREF 7.5x107° mol/L AN EEERK. PIRBT
T21A St E T R R R K 5 0h 405 nm.

TEEIA A, A LRE BRI T AU H v S B RERR (BRI FWE
%I
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MATHEMATICAL MODEL FOR THE FACTORS AFFECTING
PHOSPHATASE ACTIVITY IN TETRANYCHUS
(ACARI: TETRANYCHIDAE)

Guo Fengying Deng Xinping Zhao Zhimo
(Department of Plant Protection, Southwest Agricultural University Chengging  400716)

Abstract The regression method was adopted to establish mathematical medels for the selection of most
effective combination of pH value of buffer, constant temperature: reaction time and substrate concentra-
tions that are four major factors affecting activity of phosphataser either acidic or alkaline: in Tetranychus
cinnabarinus. The models are: Y, = 0.456380 + 0.107889%, + 0.069027X,; — 0.026836X,* —
0.030794X,%, F=24.98, P<0.01; Y, jum=0.267286 —0.200736X; + 0.049541.X, +0.030930X, —
0.049063X, X, +0.053585X,% — 0.049665X,%, F=57.68, P<0.01. It reveals that the acid phos-
phatase has the highest activity under the combination of buffer pH 4.4, temperature 42°C» reaction time
42 minutes and substrate concentration 8.3 X 107 mal/L. The reaction time is a key factor affecting acid
phosphatase. The key factor affecting allkaline phosphatase is the buffer pH. The best combination is pH
9.0» 37C» 30 minutes and 7.5% 1077 mol/L.

Key words  Tetranychus» phosphatase, effect factors, models



