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Suitable Condition of Enzymatic Reactivity for Determining the
Dialyzability of Feedstuffs Phosphorus in Vitro by Dialysis Tube Method

ZUO Jian-jun, ZHANG Chang-ming, WANG Xiu-qi, DONG Ze-min, YE Hui, FENG Ding-yuan
(College of Animal Science, South China Agric. Univ. , Guangzhou 510642, China)

Abstract: In order to set up a new method for determining in vitro the phosphorus dialyzability in feed-
stuffs by dialysis tube, a L,, (4’ ) orthogonal experiment with eight factors (each factor. for 4 levels) and a
single factor experiment on the enzymatic reactivity were performed. The sequence of significance for fac-
tors on sample-P dialyzability were duration of trypsin digestion, volumes of dialyzing solution, pH of pep-
sin solution, pepsin concentration, duration of pepsin digestion, temperature, trypsin concentration, pH of
trypsin solution; The values of it were 6 h, 100 mL, 2.5, 2 000 U/mL, 100 min, 35 °C, 1 625 U/mL,
6.5, respectively. And in vitro dialyzabilities of phosphorus in soybean meal, barley, sorghum, peanut
meal, rapeseed meal were (36.91 £0.58)% , (27.28 +0.94)%, (26.95 +0.58)%, (30.51 =
0.83)% , (20.82 £1.09) % , respectively.
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WIBEHE RN Z . LAY, TR B (A A0 10 32 1 e 5 s
FESEEREORMESINE FE, HR 1997 4, Liu
=B A H BT ST T B R P BV B A0 B 2R AL B
XA RSN E R e, (E—EHBRZ ARG
BroT. B, AP AT — 4 Ly, (4°) EX R A —
AR ERIEH E A IMNE Lt 12 3 E KRR R
ol TESLEERE b 22 ST AR Y ARLRL B A A0 3 4k 2
EE RS ERNE T SR KE HR A
RN RS ME T .
1 #MR5F*E
1.1 K3ess

PR S A RE BRI EM R E T
B, R, i3 60 BirER R A . AR AENE
¥ F Sigma Chemical, 75 [B H % 21 mm, EH4+ T 18
X4FRE <12 000; % FEB AL 15 mm /MR, BE
HEEN Ameresco A R]7 5, BHETERHS 5 3 000 ~3 500
U/mg; SRR H B 5 Ameresco 24 &) = 5, B 15 YEALA%
9 =250 U/mg; AR 44k 5 B Fe A
1.2 K&t

REEITA 8 BE 4 K FIERRK, MEER
FEAbHRYR BE (1 000.1 500.2 000.2 500 U/mL) .\ B &
H B Ak 8 AT (8] (50.,75,100,125 min) | B A B4 3
B pH{E(2.0.2.5.3.0.3.5) REH B ALK E
(875.1 125.1 375.1 625 U/mL) \ % [ B Ab B A ]
(2.4.6.8 h) JBRE L EGAL AT pH {H(6.0.6.5.7.0,
7.5) BEYTBEFR(100.200.300.400 mL) . BHAE 2
B (35.37.39.41 C). A L, (4°) ZHkE, 3t 32
MR, B4 N EER.
1.3 fEMEURRBESE

RS AEEAMMREELBLE 2 M.
HE OIS, FRICL ¢ PR (R E
0.000 1 g) , A 10 mL BEEE RS o, A 2 mL pH
fH42.0.2.5.3.0 (3.5 WEEOBER, BEHY
J&,F35.37.39 5 41 CHBEKBIREG S ANHEL
FREMEE (A 5 min FHRITE). BREBDRE
ALEBET R BEEEN Y B E EOEEAENE
JEFH 1 mol/L NaHCO, 8% % pH {55 6.0.6.5.7.0
7.5, /)55 0.5 mL ¥&EH 875.1 1251 3755
1625 U/mL Tfj pH {4 6.0.6.5.7.0 5% 7. 5 W&
HEEWIES35,H 10 mL pH (£ 6.0.6.5.7.0
7.5 HELZHE M ERMDIERE 5 K, K rpik
BRINBINE, R 5K BT A RS R Fh 100,

200,300 B¢ 400 mL T pH {4 6.0.6.5.7.0 5, 7.5
(B L R B v E R = MR P, S FIRE N
35.37.39 3 41 C 1B BIR T 254 BT R E MRS
6], [RIE, AR AT 25 EE

X 10 mL FHTRT 50 mL Z M, 454
BB BT D T LB vk BE
1.4 EBEMEEOBLEREDE—F Gk

RIBERR I 4 R M5 E T 4047, B0 B
T R AL 2 B A SR R AT e A B B — B
F. fEMCEERE b, RAISEE 8 M AT AR
T, B 4 A EE, BIRBNAE N 2.3.4.5,
6.8.10.12 h I XHRE B S M E 1L3R M, LA
SE T L 38 B AT B ).
1.5 EWMEMITE

R BRI = [m,/ (m xw) ] x 100 %, 3
th,m, BN R A EHTHE B (mg) ,m HRES
iR (mg) ,w AR HBERBE(%).
1.6 ISHRAERHE

R R R R B A BT P B R B R A
AR EENE R S R B A BCRF
EDTA AT ERDE .
1.7 ¥HiRAE

FrA IR SAS(6. 12) S -AL 18, FUiE 57 3
B+ AREIR TR

2 HREHH

2.1 ERBRBEAN

ZWRE TR K FREER O BRI B
B4 804 514 0. 69% .0. 28% ,0. 21% . 0. 83% .
1.19% , S5 R E 54518 0. 23% .0. 04%
0.01% .0.20% .0.75%.

2.2 EBIR R RS XH R R mBHE T E R R

RIFIEZAB S R NS T ek, NETRE
SZRME R EHOWALE L 8 MARXHFAPHE
PrER B R R/ MR N - REE 1 B Ak R B (] > AT
BAR > BEORLENK pH E > HEARMKE

> BRI ] > BHE RN IR AL > Bk AR
B> B am N pH{E(KR D).

e 1 A (1) BRER I BEAL TR A (B %o Bk S o2
RN REK, B 2 ~8 h, BRE RS BT RE
M(y=3.3 x+3.08,R* =0.99) ; LA KA B H 8K
PRAERFIT, LA 8 h SAfEH. (2) EATRAE
100 mL 3§/ % 400 mL, BHASMETRE ZIRIFUK A
BEf% (y =0. 000 24° - 0. 161 1x +40. 723 ,R* =
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Tab. 1 Results of orthogonal experiment

. HZ factors” 7 BB & dial-
RS no. o : 3 .
I/(U-mL™") [O/min M N/(U-mL"') V/h Vi VI/mL VII/C  yzabilities of P/%
1 1000 50 2.0 875 2 6.0 100 35 11.59 £0.20
2 1 000 75 2.5 1125 4 6.5 200 37 16.28 £0.44
3 1 000 100 3.0 1375 6 7.0 300 39 13.31 +0.33
4 1 600 125 3.5 1625 8 7.5 400 41 11.56 £0.62
5 1 500 50 2.0 1125 4 7.0 300 41 8.26+£0.73
6 1 500 75 2.5 875 2 7.5 400 39 9.08 £0.28
7 1 500 100 3.0 1625 8 6.0 100 37 58.69 £1.02
8 1 500 125 3.5 1375 6 6.5 200 35 15.59 £0.33
9 2 000 50 2.5 1375 8 6.0 200 39 18.60 £0.56
10 2 000 75 2.0 1625 6 6.5 100 41 49.75 £2.07
11 2 000 100 3.5 875 4 7.0 400 - 35 12.27 £0.33
12 2 000 125 3.0 1125 2 7.5 300 37 9.66 +£0.27
13 2 500 50 2.5 1 625 6 7.0 400 37 16.82 +0.50
14 2 500 75 2.0 1375 8 7.5 300 35 29.25+1.15
15 2 500 100 3.5 1125 2 6.0 200 41 5.67+£0.36
16 2 500 125 3.0 875 4 6.5 100 39 24.52 £0.41
17 1 000 50 3.5 875 8 6.5 300 37 . 15.29+0.35
18 1 000 75 3.0 1125 6 6.0 400 35 16.52 £0.60
19 1 000 100 2.5 1375 4 7.5 100 41 34.61+0.93
20 1 000 125 2.0 1625 2 7.0 200 39 9.39 +£0.08
21 1 500 50 3.5 1125 6 7.5 100 39 14.24 +0.39
22 1 500 75 3.0 875 8 7.0 200 41 27.99 £0.47
23 1 500 100 2.5 1625 2 6.5 300 35 10.92 +0.25
24 1 500 125 2.0 1375 4 6.0 400 37 15.41 £0.58
25 2 000 50 3.0 1375 2 6.5 400 41 10.85 +0.32
26 2 000 75 3.5 1625 4 6.0 300 39 11.71 £0.18
27 2 000 100 2.0 875 6 7.5 200 37 32.42 +1.51
28 2 000 125 2.5 1125 8 7.0 100 35 61.70 £1. 11
29 2 500 50 3.0 1 625 4 7.5 200 35 12.76 £0.30
30 2 500 75 3.5 1375 2 7.0 100 37 10.44 £0.33
31 2 500 100 2.0 1125 8 6.5 400 39 17.22 +0.60
32 2 500 125 2.5 875 6 6.0 300 41 13.57_10.‘44
K, 127.55 108.42 173.34 146. 84 71.61 152.25 217.03 169. 61
K, 161. 66 170.02  181.58 148. 55 135. 82 160. 42 138. 80 169.01
K, 207. 06 180.39 174.78 148. 06 171.32 160. 18 111. 97 118. 07
K, 130. 25 161. 40 96.71 183. 08 241.78 153. 68 108. 23 162. 26
K,/4 15.94 13.55 21.68 18. 36 9.70 19. 03 27.13 21.20
K,/4 20. 21 21.25 22.70 18. 57 16. 98 20. 05 17.35 21.13
K;/4 25. 88 22.55 21.85 18.51 21.42 20. 02 14. 00 14.76
K,/4 16.28 20.18 12.09 22.89 30.22 19.21 13.59 20.28
R 9.94 9.00 10.61 4.53 20.52 1.02 13.54 6.37

DI:B&askE, 1 Rkasdzen . EaskdEee pHE, V. EGBRA, V. EQELENE, VI &
B OB e o pH A, VI EAT AR, VI BT R R 38 B
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0.99) ; LABSE M I S NARER AW, B BT
{AF34 100 mL. (3) BE LR IER ) pH B H 2.0
WE3S BB RE _RIMRXREN,(y =
-10.78 z* +53.366 x — 42.284 R*=0.97); LIBSE
WrEe i AR HER AW, Bl B E A B 326 pH {H
2.5 (4) BEOMWKEH 1000 U/mL 30 E
2500 U/mL B, B Sh ST R EMEMESE, G X
ETEMAY Kb, BEECOBHLOEREH
1 000 U/mL¥EANZE 2 000 U/mL B, B BT R 2 £
PEBEINCy =0.009 9 x +5.766 7,R* =0.99) ; LA
MERFANGERIY, REBEABKEN
2000 U/mL. (5) 8@ E O ELAEAE A 50 min 1
BNZE 125 min B, BHESN BT EE R KR
fh(y=-0.004 z* +7.897 x - 15. 726 ,R* =0.99) ;
AR AT Fe b ey A SR FI B, B A B R B ER AL 3R AT
[E] 24 100 min. (6) G R AR H 35 CHiNZE 41 C
B, B SN BT R NEE, E X ETEMEY,
He  BHE R AR E R 35 CHEANE 39 Cof, BB
RETRIMARKMEREM(y = -0.787 5 2* +
56.665 x — 997.39 R* =1) ; LUBEBT R B iR uEsk
i, BAEM R NIREE R 35 C. (7)) BEEAMKER
875 U/mL BN ZE 6.5 mg/mL B, B ASNBTRE —
WML R (y = 0.000 01 * -0.036 3 x +
37.577,R* = 0.92) ; LABEBAT R AR FIBT,
BEMBREARKE DR 1 625 U/mL. (8) BE AR
Ab¥E pH {E/H 6.0 AN E 7. 5 B, B &RSbE R IL
WA AL ; RS BT R IR A br MR FI BT, Bk E
HEERLEERT A pH {H) 6. 5.
23 BEOELERBARNZRREFESERE
A B4k T2 B (8]

LEMTBTEIN 2.3.4.5.6.8,10.12 B, G A4
BB RS H(9.24 £0.34)% . (13.25 +
0.68)% .(15.93 £0.73)% .(24.78 +0.45) % .
(35.65 +0.98)% .(41.40+0.45)% .(52.17 =
1.55)% .(61.46 +1.48)% . FiEBEE AL
bR R A EEK , BERESN BT L y =5. 44 % -
2.315(R* =0.98) & E3E fn; BAEBENETE 6 h
BB — . A ST, B S E A 3 LA
y=7.5852x+0.361 8(R* =0.97) & H:im; 7
BZE, BIEABIERL y=4.091 3 x +22. 732
(R* =0.99) £ P38 0; M 2 ~6 h, BASM B HTRIE N
MEERRET6~12 h Z[REE.

FEWER R ERBBETENENERE

BHE R R0 - B S AL B AT (|2 6 h, BT
AFA 100 mL, B EH ALK pHER 2.5, 8
EEEWE R 2 000 U/mL, B & A 84 EE E N
100 min, B4R M IREE R 35 C, RERBKE RN
1 625 U/mL, 25 A BAL 3Rt pH (H28 6. 5.
2.4 HARERRBEERE

KR“2. 3" p @I E S B, TE T KRE.
R A MBI ST R (B MR 4
BE), AR5 0:(36.91 £0.5)% . (27.28 =
0.94)% .(26.95 £0.58)% .(30.51 +0.83)% .
(20.82+1.09)%.
3 itig

SRS ENT MR T B RSN E L R
FRE B RRIR ST 5, T E A IE RS IO YR B B R
RHREE pH fH . BT M Lht 4%, Kb A
FMmBEAAE EEARSE P, UIHEABIRE
B ER. ﬂiﬁi,ﬂfﬂi%%ﬁjﬁﬂﬁ—'ﬁ?ﬁkiﬁ
S ERAR LRS!, B, RSB AT R Tl ¥ SR
BEABMBEEARENEAR. MA, 2Tk
SNENEIIE AR RS, STHEASEHERE R
PASEAMESN BT R B AR S ECEE S 5.

AR AN, EEEERBWKE N 4 000 Ug
(4F g kMM 2 mL ¥k BER 2 000 U/mL i) B B E %
W) x5 Lin 25 i a4 B 2 B EEWE B (3 000 U/g)
tbEcikin. HEARAER pH {25 2.0.2.5.3.0,
3.5 BY, BiA SN FE AT 3 BE pH {E 300 T & 8 AR, X
S5 )R B X AT EER pH A A%
TEEABIE NG AT B E OB
EHWMpH K 2.5, X5 Liu ZPTH#ER 2.5
Zyla %V HEF I 2. 75 B YA . AR AR
&S R A EREBTRAEAKMETR
FR I 0 T T Ak A 9 T S S B AR
BT 7EALEE A [A] 1 AN = 100 min A B THEHENE
5% b Lin 2P 36849 75 min BEAFEK. BIIBISR
ARBASNETREERSEEQRNEINUE S
B HF 1997 4F, Liu £ B T B AR E A
[ RS AL H B B X B iR A B AT R R, & PR
FEABEE RIS REEEERE R, B
FERRE B FERTE] (1 ~ 5 h) RIE B SN BT
RELMHRA, ATIRYS Liu 2028 -3 B
L eefERE AR A EROKEHE N pH EMERE
EBE AREERAN pH A ; 4075380 E KB E B BEAL
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ERFS RSN E YRR BEE T 22 138 HEHME R A 544 89

HEEHEE M pH (AN 6.5, X5 Liu 4P %M 6.0
N Zyla S HE#E1 6.10 ZRAKR. BEHE %
FE SRR B B MEAT R I KR SE B A0 B R IR
Bk 35 C,H 30 ~35 CYHERN, AE B EINEITR
FEIR TS TN (B8 T 35 Chf, BREHE T, B
2 SR T B Vs 8, ML B AT R th T X 55T
Rz 4B (A5 Liu &P EHH 39 € Zyla £
M 40 CHEBEARER ; TREM R R RS BT
M RiEZSHIEERMER, Rt S Hm A
AL BT X B SRR BE AN M E SR, SR e v
WR—NBH SR, HATF= YA W7 Bt 0 1 18 R i B
FATEHEAE. EHENERAHITHRMELR
JL , AR [RE K, T A= A B R B &3 iE AL 0
PER, BT NPTV R 3 R R T RSN B A7 38 0 1 2 2
AR BIEAREH IR KE= 5 RAIR
BHE BB E R . RAHES
RSN A W 2 T VA TR A 16 in TR 3% 0 9 A
$ P AABE 5T R IR B S BT R S BT
R X RN SHAR R, B ASHTH R 100 mL AF
AR BHAINEITRRA, X — 545 Liu % i1 Zyla
U HERT LS.

WAt EEEASHTST 5 F R BT RS Liu 40

MFREPMEREI, 5 Liv P WERMEXE

B RS FRET fE R AH h R X
(r=0.47). A FHE" MR, AR R
MRS ENTEE B BT W SRR
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