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AR 2, FFREM)E, BEHTIGRBRAL .

PRk, FrdL s RALA R SN 3~4em, BAT 3-5 AR 5-8 F it

PP, 2R A ABA NRIE AL BT, Frid i s B #3809 ABA
WREE N 1~12mg/L, 5FRIEE N 25+2°C, JIRE N 15001x, JRE N 80%, 153
I IE R 10~40d. RIESEHISECN: ABA IREEA 8mg/L, B5F7EFHA 30d.

BB, 4R SA NRIRACEEFING, Prikig R R HI S HCN: SA
WEEN 1~5mg/L, ¥FRE 25+£2°C, JEHEEN 15001x, BN 80%, ¥EFRMY
(84 10~40d. RIEFEHIZHECN: SA WKE N Sme/L, B:FRE AN 20d.

BB, SR CaCl, MRIRALFEFING, BRI 6 S HON:
CaCl WKJE N 1~5mg/L, BFRIEREE 254+2°C, JGMBEE N 15001, VBN 80%, B
FEIFE] N 10~40d. LIEFEHISECN: CaClL KN Smg/L, £ 84 40d.

B, PR IGRRARAC B R S HO: RN 5°C, BN 80%,
RIS [A) Y 10h/d, JGIEREEDY 15001, ALFE 3~7 K.

PRy, FridCIRBRAC B I ZHO: WY 5°C, WAL 80%, JGHE
IKf 1) 9 10h/d, SGHEEDY 15001x, AbHE 5 K.

AR IIHIA SR SRR PR B G (2 A AL, AT DA LA i
R FR S (SOD. POD. CAT) &, SRR a8 XA B8, Af
M G5 ORI SE B, R T M SRR, (R TOREER, MiE T ALE
KB B FE N
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B P
B 6 A WIRTLEE] 1 A AR PR IS TR] A 2180 AL e CAT 3 R 2 2k
B 7 AR EGAE 1 o A B[]0 2180 R B RV E AR5 o 2k
B 8 JuA I W LT 1 v Ak T B T 3o 210 A - R P A 1 S ey 28
B 9 AR IR LEA 2 thAS [R) ABA R FEE K 15 77 IR [0 2188 RUALAR X L R 5

Ml FHY 28 o

B 10 AKX LS 2 shANE ABA R EE R 55 IR IN (B 208 AL MDA &
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B AR T 2K

K 13 AR IR L] 2 HhANTE] ABA ¥R JE Je 55 TR N TR0 2080 AL it AT s 1
TR

K] 14 YA B Eu) 3 AN ] SA IR J s 7 I TR 21 RELAR X HL S 3R () 5
M it 2%

K 15 A HIRTEE] 3 dANR] SA K S35 7 I T R 208 KRB i+ MDA & &
il AT

Kl 16 A XS Euf] 3 HAN[E] SA R S IR I (R0 2140 R 4 R & i
il AT

B 17 A BB Ee] 3 AN ] SA IR J 15 7 I R X 404 KA 7 ATy PR BR 5
ErE R 2k

B 18 AR BAXT LA 3 AN TE] SA MR K 15 77 I IR 2148 A B AT v
=R 2k
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EE R 2k
F AR =

FEARRPMRR T, FEUARR, G R RAA RIS, R
TS B R R W) S AR AT o BT PR ARSI A AR ) R, BT
DA I i B D ST SRAT 1 7 i o

I THT 225 B LRI A £ SIZ it 491 o) A BR Al ik — AP TR B, TR R AR R
B BT AR T A 2 PRUE

TEAR I B RS b, AR A ACAR BRI S5 LA i k), A 119
IR F BEN LI RE AT, ER3W. AARESE LT Hahs:

(D SN TE R: BFEI R BUE, M3 iR SR . MR bRt
RS2 BRI AN 3 AR S EAFEINE 1 FiR.

R 1 NS bt

7% (Ranks)

) IiH
A B C

1 R B I =R ot I iR R g st
2 WRAEHREE 7 Jee 2R B 2 25 8 6 H
3 MAMEEE HRARIEE  DEMMEEKA  KAREERER




W OER P
(2) MEEE e 3 80% A lvE: (REPR, FEA A F S 52 ih 22 [M],
RS DU RFEEROR B R, 2003.8)
Ca =(12.70D443-2.690Dgs5) X (V/ (W X1000) ) , [1]

Cb =(22.90Dg45-4.680Dge3) X (V/ (WX 1000) ) , [2]
Ct=Ca+Cb=(20.210Dgs+8.020Dg3) X (V/ (WX1000) ) , [3].

A[1]~[3]H, OD RME K FHROCHEME, Mr&mlleRkk: v s
FRIGE AR (mD 3 W AMEBMEE (g) 3 Ca AMSE a MIKE; Cb A
4R b IIKEE; Ct NS

(3) HJYETERER MDA (e : SREURIEY)E 2L 0 TR (REERIR,
YA S EAE M, S DUNREEOR kL, 2003.8) .

C1 (umol/l) =11.710Dysy, [4]
C2 (umol/l) =6.45(0Ds3,-ODg)-0.560Dys0, [5]
AT VA B & B (umol/gFW) =CxVx10-3/W, [6]
P S & (umol/gF W) =CxVx10-3/W, [7]

4171, Cl: RBUB el VEPERERIKRE (umol/D) 5 C2: &EUK S MDA
FRE Cumol/l) 5 C: FREUEH MDA BRI FIKIE (umol/D) 5 V: FfEfh
FREBUSAAR (mD 5 W: FEREEE (g)

(4 EMEERBRIE: K% SR G250 75 (REPKHL, A3y
SKIGHAEM], BER: PUNRFESEOR R, 2003.8)

HERSE (mg/g) =(ERFNEARSE (ng) <RBGELEAT (mD <FH
BEREED/(FER TR (g) <illsE I FERBGEAFR (ml) *x1000)

(5) SOD EMERIME : SRS AR REMYE (BE4, HEYAEIEA
SR e ARFTIN E SR M], AL Rt 5 ACE ik, 2003.6) .

SOD i M (Bl i B2 - FW/g)=2(A1-A2) xV/A1xWxVt, [8]
A8, Al: BUEKTIRE OB A2: FERERIRIEE; V: FERRM




% OB B
EAER(mD); Ve EFE A Eml); W: 5 (g)
(6) POD yEVEMM 2 : Z AR MVE (REPRH, YA BE 22 LI HAE (M),
RS PUJIRF A HOR Hi ki, 2003.8) o
CARE BN A A470 224K 0.01 v 1 NS ABgiE AT, THE IS ).

e s -1 . -1 A"4470 x VT
A B 1 (u.g .mn )=
txW xV,x0.01 , [9]

HK[OTH, A Agro NS R N OGAE AR W AR E (g): Vi AHRHK
BB AR (ml) s Vs e F A B A (ml); T 2 US2E 8] (min) .o

(7) CAT JEVERINGE : RALIMRYGE, EFLEA (FLAEEA, MY
LI HARM], dbgt: sREAR R, 2008.2) (K777 ERSINAESS, B lem
AR, KUTMA 0.2ml BgiR (CAFREGRISZEL) + 2.3ml 0.05mol/L PH7.8
BEIR 2 PP RTR 21, TN EL A N 0.5m10.1MH,0,, ik 55 F36F, T 240nm
WA TNIE, SLRIEE, RRRE 30s HE—IK, 3L 3min7 K.

AA 240 X Vr

WEAEREE (ueg! omn ) =

0.1xV xtx FW , [10]

A[10]7F, VOHHEEREBGRUSAR (mL) 5 V) & FHEE AR (mL)
FW 2PESEEE (g) + 0.1 9 A240 15 T 0.1 A | MBS EAL(n): ¢ LA
WA B e o — RS 7] (min) .

(8) ALUZHW L T35 KA i FA0E (BEERIK, YA F 2 S0 B2 M
BHER: VYRR EROR H i, 2003.8) o
FEXTH TR (%) =HMENETE (us/om) FEREEHESZE (us/em) x100,
s 5 R =R T AR L ) A X HL S S 0 SRR AR R R R

K FHSPSS. Excel 80 R R bR Em S AT AN 34T, FEikAT 7 220 B
FILSDALL
Y
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A S S — PR S AL R AP I ) T, AR LT AP R

B, BEEN 3~em. B 3-5 KR 5-8 LA R AL A B IS
A ABA 1] MS Br s 3%, Bl fRMEHIZH0N: ABA TEFTIR MS itk
2R N 8me/L, REFRIRREEN 254+2°C, eI N 15001, iB/E N 80%, 1%
FEIF ]y 30d.

A2, BIRFTRUE, AN ARSI AT IR B, #5124
N: MmN 5T, WREN 80%, JEIEAIDY 10h/d, SERE 15001x, ALHE 5 K.

SXof A ST A9 Ak B 5 ) 40 KA 5 LAy G AR SR nI VA PERE AT
MDA &&. WEEASE. SOD/POD/CAT iHMHAHA LR Bl 5%, Hik
wr:

(D HPER: MBIt A SR, W REIHRE B &g, A HiZEEE B

(2) MR EFEN 0.35mg/egFW, FIEVER S &N 14.10mg/gFW, MDA & &
N 1.20ug/mgFW, AJEMEE A& &N 2.50mg/Gfw, SOD iEMEN 166.4u/ (g * h)
FW, POD IiEME N 6.77u/(min * g)FW, CAT K35 A 10.8 u/(min * g)FW, 4
LR M FEA 16%.
SEiE R 2

ARSI B pE— PR AL R AU T, AR AP RR:

LI, KRN 3~em. B 3-5 AR 5-8 Fr AR RALA BRI &
A SA 1 MS Rk %, BraRid BRI H0h: SA TERTIR MS KiFe 1)
SUREEN Smg/L, $EFRIEE 254£2°C, RN 15001, A 80%, KEFRmT
[E] 4 20d.

AR 2, BFRTERUE, BANTAGE TR AT IR AL B, #5124
e wmEEN 5C, WREN 80%, JEREAIY 10h/d, SGHEEN 15001x, ALHE 5 K.

SXof A S A9 b B 5 1) 40 AL 8 FEAM LAy . AR SR nVE PERE AT
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MDA & . A[EMEER A S E. SOD/POD/CAT i A 4UZ H B S %, Hik
LU
(D) SMTERS: R BEBASEg, RSBl EBES, M K2R B

%

(2) MEEZ S EN 038mg/gFW, FIIEHENER & &N 14.00mg/gFW, MDA

)& 8N 1.10ug/mgFW, A VEER A& 88 3.20mg/gFW, SOD & EA 460.26u/
(g *h) FW, POD HJ3E M N 7.85 u/ (min *g) FW, CAT i&PE N 10.93 u/ (min *g)
FW, HIUR B FHEN 16%.

L3

ARSI — PR S 2L RBLPUFE U7, BAR LU T AR RR:

BB, BEEEN 3~4em. BA 3-5 M 5-8 v IO Z0 A R B AL iR N
A CaCl, ) MS B57r R 9%, BRI ERIEHIZH0N: CaCLERTIR MS 5557
SRR N Smg/L, REFRIRE 2542°C, JHREEN 15001x, {EE N 80%,
FEFRI 1] Y 40d.

PR 2, WEFRTERUE, BANLAEE IR D AT R B, 24
N: TER 5T, RN 80%, JGHEIN A DY 10h/d, JGHEEDY 15001, ALHE 5 K.

SXoF AR SIZ it 9] Ak 3R 56 B S0 R ARSI 8 AL A . SRR R AT TR AN
MDA % &. A[iEEA S 2. SOD/POD/CAT i MALUR i S %, Bk
wp:

(D SIERS: wHrgie A 4, mh B iifR g B &%, WA MZEREEB

(2) MHEREEEN 0.50mg/gFW, FIVEMEFEA 14.00mg/gFW, MDA & &N
0.30ug/mgFW, A& S &N 5.00mg/gFW, SOD ikt N 256.77w/ (g h)
FW, POD iHtE N 11.25 0/ (min * g) FW, CAT &M~ 12.4u/ (min * g) FW,

AR BB FEN 13%.
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SETE] 4
SR LT FE -

(1) &5 7 N LA — RARIEAHEF A (0d. 1d. 3d. 5d. 7d.
o) WAEREIM FAMITEAS . AT SE, I MDA &8, MRS E,
SOD/CAT/POD. FJ¥ETEEE A FIVEMERER M, HARSLES SRR SLiEm 1. 4h
ML R WNZER 2 iR,
R 2 ANEI KL BRE [ADX E Fr A U 2S R

b CANIWIZES

(Treatment) - FZith Iy 4 R UWSEIE oI
0d 1% 1B EH
1d A B AR AR B R AR AR L AR

3d EM I REEAE MG H U AR H LR RE R

R s Hh

5d RO REUEOAS ARG TR, mg HARmBR, BaRt
R THa6 I A it PERH B

7d HARRE Mg HARM™EG FE,  HoRMZ, JFFEAEGR
Kok -2 /b 5% i B

9d HARRE . Mg AR EG M, Mo EMAZ, M
Kok HZREE M N SR, B\OREsRmEmHRy X

WA 2 FHAEFTLLE W, %6 5d MG, A REM St iaE i,
RIFIERGZ I BT BB L, 55 7d AEZMEIRYK, 9d Je il B T ARG 21 -t AR
20%.

K1 RoR, ARIRANEE 5d AT HL ik Bl iR ME . U BRIR % 5d, £




i B P
— R RGRAR T AR R AR R R, PR A R AR S [ DU J5 3% 1 184 - A
S HL 5 R T R A S M ) AR AR

K 2 BoR, AREH T MDA & &7 0-5d I iEA TR, 228 5d I 0d
1K) 73.73%, )5 XEs0 BT, B od BT ACHE od 1I/KF. Xt SAEXTH
FRAEHIEAR I,

3 0aN, LEREL RS A EAEIGIR R 0-5d W& BT, 25
5d If R E R T4 od, [ 0d $2mT 27.09%. 7F 5d JEHE R &8 R, 3058
od A B Ak, LLALHEE 0d BFK T 33.49%.

Kl 4 Box, SOD WGP 1d NG RE T E, R 3-5d B&F e, (£
55 5d B IE R, ALEE od I 3.6 f%. 5d J5 SOD JEHEIF46 TR, 25 od
i L% R EE 5d B 51.54%.

K5 275, POD VEPEFESS 1d B3 EF+, RALEE 0d 9 1.77 £, ZJ5 1-5d
N POD it E w484k, 7655 5d i POD &, 240 od /1) 2.11 f%, 1E
5-9d 4 POD & TEBEA N i, (AR RE.

K 6 WoR, CAT WEMEAEMGIRMIBIES 1-3d WA &R, (HEIZ 5d i &
EFtE, KRB 0d ) 1.25 £, ZJERE TR, ££ 7d BN 5d 1 53.09%,
W3R 9d J5 55 7d TRFELMN . ERAMKIR BRI 208 X AL SOD i AR
LR FE #f T POD Al CAT 51 .

K7 SR, WIRERAS RS 1d ERVEE LT, B 5d MHEFIR
e AbB 0d 1 1.66 £, ALBEES 7d I, WIVEMEEESERE TR, 1M 7-9d N
MVEMEE A S ERA BEEL.

8 o, AIVEVERE & SRR AT Sd B s, 28 5d B v AbEE od (1)
1.4 %, 5d JaiZP N, 7E 9d WHVONEE 5d 1) 27.7%, 28 0d I HY) 67.11%.

Klt, Zra%iE, BARRAABER [FEE 3~7d, fRikH 5d.

[FIRE, XEspaf] 2 FIsEitf] 3tz st 4 177 EAT TIRIR AR FL 25
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" BB B
22, [RIRACFERS A EAE 3~7d, RN 5do 48 b, SEHEB 1. SZitif) 2 s )
3 I FRAEARIR SRR I At b — P4 T A AL P sE .

(2) ZET AR ABA IRE (1. 2. 4. 8. 12mg/L, 7HIFTN Al. A2,
A3, A4, AS5) KBiFERFA] (10d. 20d. 30d. 40d) X408 KA L SR,
A MDA &, &R & 5. SOD/CAT/POD. RV A AlEMEREIS T,
oAt 5256 5% A [ S 1] 1

K9EIR, ABAZIKER:F10-40d )5 LG R AL A X L S 380 A B2
B . TEHGF710-20d)5 &AL AR M2 T R, HATE20dI T P2 R ACME, 7ER:
7£20-40/5 W18 BT, TE A ABAREFRIE FRER20d)5, AbIRA4RIAENT L5 5
K, KTARIMABARIXIEZL (CKD 91.74%, 1 HAr HIELAEEAL. A2, A3,
ASPEIK T716.3%. 27.47%- 36.15%- 10.49%. £ ABAR;FEE L H9E30d, 40d
JG, S SCKAHLLEA BE N ZESR, 1 HAARAN T 25— BN RAICE.

K105 7R, ABARIKEEF710-40d)5 K408 RAMDA & /£ 5557 10-30d /5
TR EARN, MR FE30-40d)5, MDAFREEE T, SRR FR10-40d1
I FEFMDAE BIRZALTCK, 7ER;#20d/5, SACHIERIRIE. LB AIMDA
& BAE20dRH U NCK142.67%, 7E40di NCK175.73%, & Hofth 5% A2
FEREFR10-30d 2 [AIAN [FR FE AL R 2 [R) 22 e 35, TIAERE 7730-40d )5 22 7 A 22
FALFAIMDA S RN FF NA3>A2>A1>A5> A4,

F1ER, FRAL-A3/EREFR10-40d/5RIRACFR S AR, MRS EY
T CK, EREA3H R FR30dIN 1 2p 2 & B8 B iR AH, JVCK69.52%. #R1M,
WAL, ASHIM GRS E—HE TCK, AR FRFR20d/E, MaERS=
FELA1. A2, A3. A5%39.51%. 66.44%. 72.92%F17.54%. TEA4REFEIE FREH
30dMHak R SRR B R, /A E T CK17.51%H19.09%, TEH;7740d 1A 2
ME, ABATER53 liE T CK15.15%H12.54%

x 34 H TAFIREE KA ABA Ab3EXT 408 A AL - SOD CAT #1 POD
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I T TR
T3 ANFEIAEE S R ABA KB 2145 KL SOD CAT AIPODYH 4 [ 52
fRiP fib i iE] (dD
i % 10 20 30 40
CK 64.98+1.48bc 75.16£0.17d  55.69+0.26e 72.16+0.51f
HEABALEE Al 68.79+2.41bc 233.55+3.72b 165.03£1.78¢c 211.73+0.7¢
SOD activity A2 66.14+0.66bc 144.68+1.56c 151.09+1.9cd 171.81+0.81d
U/ (grh) FW A3 65.14+0.54bc 130+2.43cd  116.95+0.99d 144.31+0.42b
A4 138.93+3.43a 369.69+2.3a 298.7£0.92a 274.57+0.31a
A5 106.59+2.1ab 337.86+2.69a 247.68+1.18b 244.52+1.04b
CK 5.19+0.66c  4.98+0.37b  5.18+0.8e 5.89+0.46b
ARG Al 7.91£036b  8.67+1.94a  6.9+0.32c 6.6+0.83ab
POD activity A2 7.75+0.72b  7.78+£0.24ab  6.67+0.34cd  6.52+0.41ab
AA470/ (min'g) A3 5.31£031c  7.05£0.86ab  5.36+£0.35de  6.24+0.96ab
FW A4 10.16£0.39a 10.25+1.56a 10.27+0.36a 9+1.42a
A5 8.54+0.96b  9.91+1.04a  9.84+0.6b 8.45+1.11ab
CK 7.87+1.72b  5.87+129a  6.88+1.84ab  7.93+1.69bc
ORI AL Al 9.87+129ab 8.67+1.0la  5.2+0.44b 5.01+0.9¢cd
CAT activity A2 9.73+1.0lab 6.53+2.34a  4.44+£1.03b  3.04+0.55d
AA240/ (min'g) A3 9.6+2.12ab  5.33+1.8a 3.95£0.92b  3.01+0.59d
FW A4 12.73£0.81a 9.73+2.6a 11.47+1.01a  11.9+0.72a
A5 11.2+0.4ab  9.2+0.4a 8.53+1.57ab  8.86+1.42ab

WL 3 BRI AT LLE H, AR L, 20 ABA AbEE 20 KA Fr SOD
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i BR P
W T EREFR 10d B, S AR SOD WEMES AR, WbHE A4
f¥) SOD & 42 CK 1) 1.14 £i%, WiAbEE A3 R CK & T 0.25%. 7EE;F%E 20-40d
I &% ML BB B AR R A m S M, E 30d I, B ALERY SOD EMEA IR MG, kb
A4 1) SOD i 1t — B2 3 T HA IR B AL 2, 783 CK 1) 4.36 £, TAbHE AS
Ik F] CK 1) 3.45 ff. £ AL-A3 JCFIREEZ 6], FEEIRERIE N, SOD W& T
B, {HIGZm T CK. &AL SOD W& R/ /9 Ad>A5>A1>A2>A3>

CK.

FEREAN QL R, S AR ESYESR TR ) POD & ME, BRI THE
(10-20d) J5 P& (20-40d) ()%, 5 CK MHELERHE LR R4k . 75 ABA
F59% 20d Itf,  %ACLER POD W PEIA B & KAE, 72070l bE CK & T 67.46%. 50.29%.
36.21% 98%- 91.56%, AbFE A1-A3 Z [RFEEWRELRIIE N, POD & FI%. 4b
H A4 TERTA A3 F POD 55 =, 7E 104 20+ 30 40d 43 Lk CK /5 1 95.95%-
98%- 97.87%- 52.77%. FWELALFE[E] K] POD WG AFEE 257, A3 A4 —
BT HAR A, 75 20d B, 433 HE A1 A2, A3 AS & 18.23%-31.75%- 45.36%
3.36%.

5SOD. POD AN[FE, AEEAL. A2. A3HICATIEH/ER;F710-40d N —EH 28
TR, HBEEWREMK TR, ERFR30d0E, CAaKTAECK,
FEREFE30dIT, CATHE M /ZCKHIT5.57% 64.55% 57.43%. Kk, S5CKAHL,
WEEAT. A2, A ZESMAEZE . MAAEA4, AS—HEESTCK, 5 74

RELHICATIE M ;s AL BEAATE AL EE30dRS CAT ik B i KE, =T CK 66.64%,
AEFEASMIFE20d N ik B 5 KAH, =T CK56.82%.

K28R, AL A4, ASHIVEPEE A& BB R b — B e T
BECK, 7ER;FR10-40d)5, AbFEA4IE—F e T HABMRE A A0 BE A i K H
BIAEREIE30dI), 203 T CK3.28%. 26.49%. 14.81%. TMALFEA2. A3FEREA
MR — BT A BECK, 7E40dR 1A B/ ME, Ak T CK15.78%F

13
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19.88%.

K13 87, fEACFRI0dIN, BACFKEE T nl V& &40 TCK, a3
20-40dit}, #ACEE RIS S BRI MRS, fE40d, © 5CKIEREE .
AEFEAL. A4, ASTIVEPERE S EIERFE10. 20, 30d/5#0E 3 M TCK, Ab#A4
FEREFE20dITIA BB KAl , 1T CK58.54%; IM{E R FR40dI Z AN B E, AHEAL,
A4, ASFEAETCK6.07%. 16.36%F10.16%. ALHA2. A3K;F20-40dN, AIEM

WS B — BELR T CK. i FH8mg/LABAALFE20d Rl 2. 35 $ v 41 AL I Hp ]

PR &

I, ZREEE, ARSI 1 KRR, ABA WKL 6~10mg/L, £5FF
I )7 20~30 K. Jf HA# ABA WA 8mg/L, H57:I[H] 30 RAE ALK .

(3) HETARE SAWE (1. 2. 3. 4. Smg/L, 2 FHIXMN S1. S2. S3.
S4. S5) KIEFEAFIE] (10d. 20d. 30d. 40d) X208 RALH X L S 5 MDA
TE. MRS E. SOD/CAT/POD. ISR Al MERE R, HARSL TS
A RS2 20

Kl 14 B8, SA WCFERJE A RBAIN SRR LA T, 2IHET
f& (10-30d) J5 EF+ (30-40d) K%, 7ERGFE 104 20, 30d B, HABFRLHE R
AL A R 3R R LT AN SA IR (CKD 5 3557 30d B, & ALBER
FXT L S REHRAK, 2 HMET CK51.98%. 34.68%- 31.13%. 76.69%- 77.51%:;
FEREFR 40d I, HAbFE CK MHEC R 2. AL S1. S2. S3 i SA WKJE
RGN, ARG H R ER G N, AbFE S5 AARXS LR ERAEREFE 10, 20, 30d N —HEL®
ELT CK AR EAEE, 75 30d B, IARIHR/AME, 25MKT S1. S2. S3.
S4 KbFR 14.38%. 24.13%. 26.13%. 0.46%.

ISR, ASFIVREE R By (R ALEE R 204 A i i MDA 7 5 4 IS T X0 B
CK. AbHS1. S3. S4. SSKEAEMENAIKEK, MDAE RPN, H5CKAHH
WA BEZER; ESAHEFR10d S0 B2 MJC R % 25 TE40dm) % Ab Fiik 2|
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i B P

B/ME, 5 BECKA60.65%- 91.33%. 45.75%- 41.09%; 4bFES2 5 CKAHEEMDA
SEILEEER. WHSSIERFE20. 30, 40di MDA S & — B 5 F K T 18 fr
flR JEALEE,  FE40dI FIMDA & A B/ ANE, 707l EbAFEST. S2. S3. S4IK
132.24%. 47.62%- 55.01%- 10.18%, K t4ufuid & b= b

16 Br, A3 S4 MRERSEEE ST CK, (EHIF 30d ik 2| & KE,
o3 AE T CK34.82%- 12.31%. A0 S2. S3 /EREF7 10-40d I FEH 4R & &
HAKT CK, ACEE S3 7EH5FF 20d N fe s, IR 25.61%, KW SREBIEAE
23t S2. S3 B WA B T ARIREE KA. B ST, S5 BARAMGER S E—
Him TR, 25 CK Mt ZR AR, R SA BN maa RN ELH 4R

TEIRARE.,
T AGH T ARWKRE KEE ABA A3 XTL 8 XA SOD. CAT A1 POD
rRE A
FTSANFR BE S TR S AL BN 418 AL SOD CAT FPODYE 4 521
R Ak A (dD
it % H 10 20 30 40
CK 64.98+1.48d  75.16£0.17b  55.69+0.26d 72.16+0.51c
HEAYIE. ST 156.5243.57c  348.79+35.45a 156.8423.42b 147.14+21.87b
Ak i S2  120£10.27c  332.89+25.57a 83.48+12.66c 111.06+13.01b
SOD activity S3 154.28+17.05¢ 347.71+17.31a 84.44+13.37c 115.51+14.41b
U/ (gh) FW  S4 193.53+12.14b 348.9+3.86a  166.4+32.14b 175.58+30.74b
S5 379.22422.25a 460.26+26.16a 370.2+19.52a 376.87+22.83a
CK 5.19+0.66b 4.98+0.37ab  5.18+0.8ab  5.89+0.46a
HEMYIEE ST 7.6+0.13a 7.16+1.09a 5.59+0.85ab  6.15+0.82a
POD activity S2 5.3+1.04b 5.38+0.73ab  5.27+1.3lab  6.05+0.29a
AA470/ S3  5.2840.54b 426+0.42b  4.16+0.47b  5.86+0.19a
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i B B
(min'g)FW S4  7.3+0.39a 7.41+1.5a 6.77+£0.56a  6.48+0.24a

S5 7.8440.02a 7.85+0.83a 7.06+£0.68a 6.55+0.45a
CK 7.87£1.72b 5.87+1.29b 6.88+1.84b 7.93+1.69¢

HEMAERE  SI 9.2+1.01b 8.67£0.92ab  7.72+1.32b  10.77+0.47bc
CAT activity S2  8.13+0.53b 6.99+1.1b 7.49+0.9b 8.05+0.59¢
AA240/ S3  8+1.06b 6.13+0.98b 6.95+0.81b  7.95+0.7¢

(min-g)FW S4 13.47+1.8%a 10.27+0.42a 10.8+0.8a 12.85+1.16a
S5 13.53+1.3a 10.93+0.61a 11.8+0.87a 13.95+0.63a

MRS TR N, ik, Sib SA WML RS SOD gt # A it
ETE, B5FR 20-30d B EEEE TR 10-20d B AT FRAR, (H A 2 0 B CK. A3 ST,
S2. S3. S4 fE};FF 20d I SOD Wi &=, 5 CK ZREE, HAHREE EE
Z5, lE& CK 1 3.64 fi5. 3.43 fi%. 3.63 54 3.64 fi%; {EE5FR 10, 30. 40d
If SOD & A7 pirdd v, (E4 mla ] BAK T 20d. ALBE S5 5 CK AF7E R %
S, fEREFE 10, 20, 30. 40d Ff 73772 CK 1 4.83 fi5. 5.12 5. 5.64 {571 4.22
s TER;FE 30d WS40 A2 402 S1. S2. S3. S4 1) 1.36 fi. 3.43 fi%. 3.38 fi5fil
1.22 fi.

RN R FEA, S1. S4. S5 /) POD 51 5 XF BEAH L G B8 2 57+
Hr kb S5 fEALTE 20d F1 30d B 55 CK AHECIR Ml FE ok, 40l 1
84.19%- 69.85%, ZFRE; AF S2 1) SOD &M EAHE, HEX AT
IR Z2 5%, TEH5FE 10-40d N4 KT CK2.28%. 2.03%- 2.02%F11 2.69%. ikt
# S3 H) SOD EIE AR T X, fERFF 20d i POD JEMEME &L, KT
CK40.47%.

L SODAHE, £8id SAMLFR 5 145 A BEC AT I 14 78 BEAN A B L 2 Hh 4R i T 4k
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HICK. AbFES4. S5—HHAEEH T CK, TEANEE20dM AbFES4. SSIA I KAH,
I3 A R CK F75% 86.36%. ALFS1. S2. S37EH;7£10, 20, 30, 40dE5%
CATEE S5 BECKARLLA B LT, (B R R &AL BECATIE 1 3G e &K
/NI S5 >S4>S1>S82>S3,

K17 87K, Gt SARLH R Al vEPE S B & EA RS s T CK. At
HIS1. S4. SSHIFMEMEE RS E SCKMLA BEZE R, 1R R20d & 4bH n]
BHEEAS SR N, 90 HCKE23.06%. 62.86%. 76.81%; {E£57%30d
VAR A S RSN BT, ZEMERE A I A BESSH VA A S R AR
F730d) 15 2 i RAE ACKHI1.681%, AbEEST. S2. S3. S4AS5[162.72%- 56.35%
45.61%- 82.09%. AbEES2. S3HHETCK, BAFTEAMLIHMELEEZER. &
Ab BRI R B 2 D BT N S5>S4>S1>S2>83>CK

K18 oR, FrA SAKCH I Al V& A &5 AL B b B AR Th S i TR IR CK
EHHE TR (10-20d) J5 EFF (20-40d) BIEa%s ., AFESSHIAMES B EE &
TCKAMHAB AR AL BE,  FEALBE20d I I8 B B KAE, =y T X HE59.64%,  [R]I 737l
FLARFEST. S2. S3. S47H19.96%. 30.58%- 48.19%F112.49%. ALFESI. S2. S3.
S4BT MRS Bm TCK, HE5ABCKZ M ERINEE.

Kk, ZREHIE, ARYBTR 1 FREFRERE, SAWREAE 3~5mg/L, HFRI
[J7E 20~30 Ko FEEHKF SA IRE Smg/L, 57| 20 RAFANRIE %M.

(4) #87 AE CaCLKE (1. 2. 3. 4. Smg/L, Z3HIXIR Cl. C2. C3.
C4. C5) RBEFERA] (10d. 20d. 30d. 40d) F£BRELAAN SR, M
MDA &, M4 & E. SOD/CAT/POD. mIEME A AlEtERrm, H
b SE 8 S5 A [F) SE A1) 2.

19 SR, 2R R CaCl, AT i (14180 R AL H kX L G R
SR T AN CaCl, IR (CK) 5 % AbH ) $E 4 A5 fh e 34 2 2 PRI
(10-20d) J5 bJt (20-40d) , H &L FRREAE W E R T T B . fEAL3E 20d I,

17
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AL BRI AN S F L CK MRS 2, A3 C1. C2. C3. C4. C5 44lh CK
) 67% 53.7%- 51.28%- 50.33%- 43.65%. fEXFFE 20, 30. 40d B, FHiKRME
WEFRIACR B ZE R . [RINE, ALEE C5 RUAHNT LS 3R A B b B R — BRI,
FEREFE 20d KT C1. C2. C3. C4. C5 4P 20.71%- 18.75%- 14.22%- 13.68%.

K208 7R, SibANFEKRE & ] CaClLA G, 2048 A AL Fr MDA & #R K
TR, AFECTEAME TR, HS5CKMELZR AR E. E10dR, A4bHC2,
C3. C4. CS5CKZAFREER, (HIKFEAHZ HICHEZER . ©BC2. C3.
CATEXEFE10-30d) # & ZIK T X0 BR, (HAE40d S b, 500 8 22 0l Sudis /),
FE40dRS H A EECK D T3.9%. 5.57%- 26.29%. AbFECSTE10-40d 1 AbHE i
—HBEHIKLTCK, 30dMDAE B 5K, X ACKM16.54%. A3 EAE T E AL
T2 KNI S CK>C 1>C2>C3>C4>C5 .

Kl 21 BoR, % CaCLIRELALHEM AR SENEGT CK, HEREE
B 5 U FEE O BG g~ PAR 0 . 7EALEE 30d B, S ACFRASUANE 2 . ALFE CL. C2.
C3 7EALHE 10, 20, 40d BTG ERSERAST CK, (HLREZER, SAME
55 RAK T CKO0.09%. 2.7%- 4.3%. AbHE C4 7EE59%E 20d if, EE&ET CK,
(HFEEEFE 10, 30, 40d B EREZER; A CSHERTE—HRE S, WEET
CK FIAbHE C1. C2. C3; AbFE C5 7E 40d I A BB i E = T CK45.29%, Heab
HCl. C2. C3 5 45.15%- 37.41%. 36.32%.

xS A TR K] CaCly AbFEXT 418 KA /i SOD. CAT #1 POD
T PERTRZA .
K5 AFIKEE K] B CaCLANFE X 218 ALy SOD. PODFIC AT 14 5 i

A Ak A (dD

fii piiil 10 20 30 40

HEAY) CK 64.98+1.48b 75.16£0.17b  55.69+026¢c  72.16+0.51b
BiAbEE  Cl 136.6944.94ab  117.842.58b  126.6+£21.98bc 181.55+22.45a
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R

SOD
activity
U/ (g-h)

FW

activity

AA470/

(min-g)
FW

activity

AA240/

(min-g)
FW

C2
C3
C4
Cs

CK
Cl
C2
C3
C4
C5

CK
Cl
C2
C3
C4
C5

149.89+22ab

172.14+23.93ab
231.47+33.5a
235.45+40.88a

5.1940.66¢
5.42+0.48c¢
5.75+0.48¢
6.17+0.43bc
7.85+£1.32b
10.52+0.16a

7.87£1.72¢
9.0742.2¢d
12.53+0.7bc
13.7340.83ab
16.27+1.27a
17.07+1.5a

129.42+21.74b

143.2+28.11b

264.9+36.09a

4.98+0.37¢
6.17+0.94¢
6.47+0.5¢cd
8.49+0.62bc
10.22+0.73ab
12.15+1.41a

5.87£1.29b
6.8+0.8ab
7.6+0.83ab
10.8+1.74ab
11.84+0.4ab
14.27+1.25a

177.94£25.6b

184.77+34.8b

468.69+£25.9a

5.18+0.8e
6.87+0.27de
8.41+1.38cd
9.28+0.39bc
11.41£1.19ab
13.09+0.85a

6.88+1.84b
8.93+2.08ab
9.33+1.89ab
9.47+0.92ab
10.25+1.8ab

12.4+0.11a

229.83+36.44a

245.82+43.3a

244.99429.59a 433.61+18.51a 254.88+23.38a

256.77+21.64a

5.89+0.46¢
6.57+0.64¢
7.93+1.15bc
9.27+0.35ab
9.69+1.2ab
11.25£1.63a

7.93+1.69¢
8.44+0.58¢
9.36+0.75bc
10.33+0.2bc
11.48+1.7b
15.3+1.4a

MESHTLUE Y, Bk, 2

I CaCLAL B FYZ0 8L RALH Fr SODVE MR it

T, HBEEWRER T &I, £HCaCLANFE FEHE & 408 KL I SODVE 14 .
ALFRC4. CSTEBEN M H A — BH AP RE4E R = I SODYE M H 5 CKAM L A B2
MR EEFFR10A120d0 FRORFR- ARG K, 7EREF720-30dH SODYE M 2k b T
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BB KAE, 43 AECKIN6. 795 /17.426% . AbFIC1. C2. C37EALEE10-40dP 2
IS RFE (10-20d) 5 EF (20-40d) [HIEHE, (HBEARTF SR FE B AR T C4.
C5, HXMERARE. 1£40d0), HAFEBELHAKR, RCKIRMGAL . Ui
PR IR BT, ik FE I CaCl2 e A AN e M 4B R AL SODYE 1, 23 s
TR R A PR B

TEBA MR, FrkE CaCl, 462 POD JEMEAS R T CK, HEIH
JeTtiE (10-30d) JEBE% (30-40d) FUEaH, DR A4 B ) B KA R H EAE 30d
AbFE C4. C5 7E 30d If 5 CK MHELIR =R R, 70l CK Y 1.16 f5 A1 1.47
t, HZER R, 03 F B R E 30 POD e &, S R
FEH) CaCl, KhFRAEFE R POD 31, Bl 5E [ iR A0, B G g i i it 4
o BALEE POD ¥ 1% BRIy C5>C4>C3>C2>C1>CKo

5SOD. PODHIA], % idCaCLALRR ) )45 AL BECATF P £E AN b B A2
2HETCK, SALEAE10-40d N R I SE TR G B RESS, BREE &k
JEI) ETFCATIE MG I . 7E10d, #4035 CK oz 7] 2 573 8.3, (HI 5 2 00/
AEFECA. CSELCKIE NG Bk, 7E20dR A Bl i K AH, 2 A2 CKA1.0145%F11.43
%o WELCSTEREA LT FE P CATVEE AT & T 40 #ECL. C2. C3. C4, fE20d
i, 43R C5HI47.66% 53.27% 75.7% 82.71%.

FI22 7R, % CaCLALE M Al e B & B AE B b B R TP A R 2 s T
CK, 7E10-40dN 2ILH L TR (10-20d) J5 LT+ (20-40d) %, HEEEWKE
RO B S B AN, 7E10d, 40W), SIRFEALERR TR E ER; 4
HCSIAEHE A BEAUEE & T CKIG & T HA IR E,  7E40d 5 i
w5, AACKHI1.436%, [FREETClL. C24 C3. C44bH90.38%- 47.67%- 30.57%-
20.48%. Ui BHCaCI29K FE AL B REIE hn 208 RALH Fr W TV PR B TR 2R, &4k 3
A EAEEZ DRI NC5>C4>C3>C2>C1>CK.

K23 7R, FrH CaCLACSE B PV MRS & B BN B S AR 8 i TCK, &
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P EF (10-30d) J5 EF (30-40d) HEFH, HASAH ] MRS & R K
FERISE TP AR A IG 0, 25 A0 BRI FE (7] 22 33 B PR/ . TE30d I & b HHAk B
KAH, 2515 T CK4.28%. 23.9%. 31.55%. 32.48%. 49.28%. ALFICS—HH
THAKREE AL B, 7E30d, 43l 7 Cl. C2. C3. C44b¥H43.15%. 20.48%.
13.47%- 12.68%. 1B = FE I CaCl2 4 35 fg 14 N 210 KB P 0 AT I P )
M&R.

ik, 2G5, RRPIER KRS, CaClL IRESE 3~5mg/L, Hidf
I [E)ZE 30~40 Ko I HHF CaClL IR FE Sme/L, B5FEf[A] 40 RAE NI ST

gi b, RAARK AL 528 A AL, mT LA & AR N 1) DR 88 & 458 (SOD.
POD. CAT) i&1, KRG a8 X 04 R AL, A S5 A CR e e B
GRfi 7 ER R IR, (R T OREMER, A 1408 R ALK AR SR I

DA b Pk St AN 3k 7 AR R W) JURR szt 75 =X, R iR B AR
7, AHIEANHE DS G T B ons AR LRI R g R . RS dR A, TR
QU I B R N AR, ZEA IS AR W BT T, 38 mT DU A
JEANNGEE, X JE T AR BRI OR . PR, AR B R R AR R D
JIT BREACR 2 3R g o
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