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B8 & A K R B R, LAY BV S MR IR AR S B RS . 45 R R, 5 R A BT IRAT I,
N-Z B A 2 B2 (5 mg/L) FI41 B4 3L 2 1 4 (10~15 mg/L) kb BE 2 RE A7 R4 E L 36 75 Fh 1 B 4 0 40 i 4=
Ko Hod  N-Z B A 2 B2 70 32 T & 27 S AR HE AR 3R K & J7 10 22 I e O 5 17 408 FH 40 56 2 1 4 DU 7 10 mg/LL
IE?%%%%,TIS mg /L ANH T i R SR R, T R S A (R AR, L A IR AR T R LR A AT
1,5 mg/L N-Z BERAC Al 22 BR V= A 40 P It 10 mg/L 48 1 AR B R B fh R & o B M Tl R RS T 40

[N
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HE 5 S .S482.8 X HFRIRAD A X % %5 :1002-2481(2026)02-0105-07

Effects of Two Plant Growth Regulators on the Emergence and
Growth of Chinese Cabbage

LI Songwei, YUAN Minghui, YANG Chenyu, NAN Jiaxu,ZHANG Donghui,
ZHANG Chao, LI Jingjing, CHEN Haie, WANG Hongliang
(School of Plant Protection and Environment(School of Bee Science) , Henan Institute of

Science and Technology, Xinxiang 453000, China )

Abstract: To investigate the effects of different plant growth regulators on the growth and development of Chinese
cabbage, in this study, three methods—petri dish, pot, and hydroponic culture-were used to study the germination and growth
of Chinese cabbage seeds and seedlings. The effects of single application of the plant growth regulators N-acetyl-thiazolidine-4-
carboxylic acid and sodium o—methoxyphenol at different concentrations(5, 10, and 15 mg/L.) on seed germination and growth
and development, aiming to provide a reference for Chinese cabbage nursery cultivation and field sowing. The results showed
that, compared with the control (y-PGA), treatments with N-acetyl-thiazolidine-4-carboxylic acid (5 mg/L.) and sodium o—
methoxyphenol(10-15 mg/L) effectively promoted the seed germination and seedling growth of Chinese cabbage. Among
these, N-acetyl-thiazolidine-4-carboxylic acid performed best in improving germination rate and promoting root development.
In contrast, sodium o-methoxyphenol resulted in the highest plant height at a concentration of 10 mg/L. and the thickest leaves
at 15 mg/L.. Both treatments positively influenced enzyme activity, with some indicators outperforming the control group. A
comprehensive comparison suggested that seed soaking with 5 mg/L of N-acetyl-thiazolidine-4-carboxylic acid and foliar
spraying with 10 mg/L of sodium o-methoxyphenol during the seedling stage was an appropriate method for seed germination
and seedling culture of Chinese cabbage.

Keywords: Chinese cabbage; plant growth regulators; N-acetyl-thiazolidine—4-carboxylic acid; sodium o—methoxyphenol;
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growth and development

3 (Brassica chinensis 1..) b + 16 B} 22
R VAR 2 4R A AR o PR AR Sy — b
SR g e A o A B s o ol | M N 3
TR RLIE B o 3 AE Ok B B AR S KRS R R LA
S SER A NS RPN A I R O RA SR
5 i BT K P 4 52 e T 37 4k 0 Be 0 Al 48 T R
£ B EE T Bl B2 e R T A R
{18 oo A T B AT BT Rk 2D 0 — 25 s T T 4k N Y
EAY, FiEEM AT S RZARE BE . %
JIE 7 85 A0 R 2R DA S 6 TR ek I R IR 9 S
S Ao T 2 S s A < (S NN B B
BLH 9 LRl b P fb Bl 1 & B B A B AR S A%
1 1 S R AR B AR A% D R B A . TEARO A
PR B R T R TR B & R R K
SR B 7 A | L B A O B R T

UE ARk A A KR ) (PGRs) 1R — 25 B
i & 55 A ) AR K R B R AR, N A
9T H 252 2 E A7, 3 B e A 4 A R
FIREAE A7 0] & SR K. BRAF SR %
B ot 28 LR A5 | 22 S5 R R R 3R X A ]
RAERKET =8 X A B s, x) H 3
ST B B, b 38 A T R SR R AN A € 1 5 )
WE it 2 YR 5% M S e 2.00 g /L, S ST SR B
e R SO gk 2 AR R 00 e I it AR 2B K
FN R AR R E RIS REE . WEEY
W 5% & B, it FHAS ] v 5 10 A 400 380 38 % >4 b S—47
e P W 22 AR R A AR 7 A R TR Y B
HH A8 WA 5T T e AR KR T R (GGR) Xt
FEFH R, 858 & B, 20 mg/L 1) GGR 2 F
K 10 mg/L By GGR M1 W it 2 &b 21 77 38005 |
W A K B — AR UEVE . AR RSSO
FERW it FH 2 Wi g | 22 B IR 5 52 M 1 4k B e R
(DC) Fe 21 % W 5 F A Wy A R T 1 75 38
FrAE BT, E SIS AN R VR e R
3R S IR WO R A R MR ORI R A B R &5
REW, TSCA W : K =1:15) 4b P % R Fe ££, 7] LA
o T SR . H AT Y R E A AR AR K
T X b v R RR A 4R T B X H R T
MEh i B K i,

H I, 205 FY 4R35 2 i A 0 N- 2 16 X I 1R
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X2 T 500 o R AR T AR N HAUR
R ;v BAEMR (y-PGA) I H B 78 &l 4k =
T B UE B AR OB O A g Y Sk
WS M, A HIF 5 5 B4 HY 40 3 % 19 4 R N- 2 T
o M T A A A A VR T R 6 g R R AT
TR A B I 6E &) B HEAT I TG L R ST AN TR
A A R TR R T R R A AR K R
B, U Oy T R RO B R RS
AR

L AR

L1 R Ee# A R AR

B I E R B R R S AR,
BTz R 7 o 22k 1 A A B A5 A 8 X Rl 4l
FERH SRR EER

N- 2. ot B A% Il 2 1R (N- 2 B o A% I &0 R =
98%6 ) I 4l HY AR L 2R Iy A (4B AR R 1 i =
98%0) ¥yt Ak T WF 58 B A BR A Al $2 it vy
BRI A LR ER A YR A RAF
1.2 RWHE

RIS T 2024 4F 2—5 H 260 B4 % & ] B R
Hp B Y R4 55 B8 2 B 24 1 P[] 4 26 i 3l 1
A7 . LLddH,O A2 X IRy B A &R (y-PGA)
10 mg/L Ak Ay 7= i X B8 N- 2, e a7 A% i 2 A
A1 F AR LR B B 0 91)3% 5.10.15 mg/L %5 34
WRERRRE .
1.2.1 538 MLl 3 B8 5 100 3 1 I it 75 ol
T, 7E 1520 WA TR ANV W R I 10 min AT 5
Wil J5 I 28 B K ol 59k . I ddHLO ¥ N- 2 Pt
i At 2 R 408 PR A R 1 ) 43 S TR D B 5. 10
15 mg/L 4§ 3 A4~ ¥ B BB BE (9 4b B, [m] B T
10 mg/L 19 y-PGA # W AE A 77 db X5 B8, DL ddH,O
PE R 28 F IR A 55 95 L b s AR 4C, B L3
A]HE L 100 KL TH B 5 0 R0, I A S B X A
VW, R AR SE 2R . BN 3RER .
B AT 55 35 L8 T RX-500D3 &% B8 55 35 464 b, 78
22°C/24°C 126 /12 h B £ F R 7 d.
122 #AkiE LHEBF/FHZFERHFM T8
R (E A 20 em, B SHRO P, 1A B — IR
HE BN IRELE . AR TR,
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frah i K — 8t (kg e RIF, Bk 2 /UL B,
W it AN ] 24 3% (b 3
1.2.3 KRGS T B0 b UL B S B AR R Y
AR KR E R, R AKE S, DLAE I e R R
AR o B Ak B G 1) Bh 60 4 T G TR K IR i Y G B AR
PR TS SR I TE IR 22 °C/ 24 “CH R AR5 3%
PEATHEZEAL R . FEZER K E 5 mm 2 fy W & E R T
R TR I KBS T B T A s
200K o B R B 1) K B5 AR H I A RE X R 24 5] vk
FES5 mL, DIRIAF Bt 20 A S il . gk 2 =0t
— O E AR R AE K R F GO
1.3 MEmBRFZ*E
1.3.1 AKfErrme  &ZERGEA, 5 RKid%
Pl 7 & ZEBCCLAEE (i), 3 d e AR A X5 |
W RFHR T AR R bR AR FAKRE K
Y], FANFE 6 d T, fF iR A AR A b
T4 I« H b SR W A R R LA R X g A
(Yaxin—1260, b 5t HE Jik B AR 57 45 BR 2 &) ) #n it
F RSB s A O B G 7848 T, 3 1 Bt ) 0 2
PRI bR SRR R AR R A IR R A
AL (LA=S J7 A ) BS54, Bt N T3 TR A Dl
FEH A RS F) ) I 5 R AR 4 AR R Ptk o

R =R R BN IEF R 0 R 50/

AT B < 100% (1)
KR =0 B[R] N & 2 A 8/ R T
$ X 100% (2)

1.3.2 BrEALEGE ISR E  EAAE S 6 d HURE,
WK Gl P R8T, 2~8°CFm
A PBS 2 Wi (pH=7.4) 7£ W & 1 78 53 BF J8% i &)
H B0 10 min(4 °C X 12 000 r/min) B b ¥ W, 1
FH eR 75 ks B0 8 AR BB A R S m) 4R AL A o A Ak
Wl (Peroxidase ) & i 32X 551 &0 /6 I, 78 G €6 40 TR 24X
1E 5 i A A (22 ) RE AR A, B A A A
Tecan) T 470 nm # K T M E K FLWERE . & H 3
WEH .

et R eh 50 N A S50 TR A R A BR A R R A Y
A AL W) B AL TG (Catalase) i F) & &6 W0 o ] i
FRAL T 510 nm P TF I E & LG . E 31k
.

il FH E 25 M A 68 A M R A PR mT R AR Y
A — % (Malondialdehyde ) & 7] & K W . i FH 43k
JEEETHT 450 nm P T E A FLOGEE . RE 3k

HH
14 HEFESW

2 5 98 248 Excel 2019 #1 SPSS 22.0 ik
7 40h B 2% S 3 5 M T o

2 HR G A

2.1 2FMEYMAEKBETFRFHFIELZNZMG

MFE 1Al LU AN [ o ok B N- 2 B i 4K
i B2 2 152 o A G 1 VT BT R RN R 2E R
HA B %W, N-ZBEs A& 5 mg/L 4b 3
f) b1 75 PPk 2FE SR R, O 96.00%6 5 15 mg/L Ak
W EWEMNFLEFRMT yv-PGA,H & T
ddH,O, Jy 85.33% ; 45 &b HL1 K& ZF 5K/ Ny
5 mg/L>10 mg/L>y-PGA>>15 mg/L>ddH,O.
Hofr N-Z B Hi 0 2 R 5 mg/L 2 Fh AL B/ [
H AR R E & T ddH,0(P<<0.05)

F1 N-ZEBHBRBEEREMY LEEMFHLNRM
Tab.1 Effects of N—acetyl-thiazolidine—4-carboxylic

acid seed soaking on the germination of Chinese

cabbage seeds %
b B e 2 KR

Treatment Germination vigor Germination rate

ddH,0 84.66+2.18b 90.33£1.20b

vy-PGA 92.66+0.88ab 96.33+1.00a

5mg/L 96.00+2.02a 98.00+£0.33a
10 mg/L 93.33£0.88ab 97.00£1.00a
15 mg/L 85.33£5.66b 96.33+1.20a

T A )/ B SRR [ — 48 45 S R AR B ) 22 55 e 35 (P<<
0.05). TR,

Note: Different lowercase letters indicated significant differ-
ences among the different treatments for the same indicator(P<<

0.05). The same as below.

N-Z Bt 5 AL I 2 2 5 mg/L 4b By g 5 F
F R R E, N 98.00% ;15 mg/L kb # ) i
HR TR AR E T ddH,0, N 96.33% 5 4% b 3Ry
K 2E R K/MEIR R 5 mg/L>10 mg/L>y-PGA=
15mg/L>ddH,0. HH N-ZEHHER S5 mg/L
BEANAL R [ R R R S T ddH,O.

R 2 AT, S H AR BE DR 49 5. 15 mg /L 4 3
(9 1 R R 2 AR L 28 92.00%0 510 mg/L
Ab PR B E R TR FHAT y-PGAHE T
ddH,O, }y 89.66 % ; 45 &b H 1) K& 2 SR/ Ny
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5 mg/L.=15 mg/L.>y-PGA>10 mg/L.>>ddH,0,
Horp 4B HH AL OR I 4 5. 15 mg/ L iZ Fl b FR Y | 1A
AR R S T ddH,O(P<<0.05) .

AR AR T A0 10 mg/L b FRAY T Fh T
KRR R, N 97.33% 5 4% kb B IR] K 2E R KN
W ¥ A y-PGA™>10 mg/L.>>5 mg/L>15 mg/L=
ddH,O. Horr &8 B &L 2K W 4 5 mg/L 2 F b 22
() i A & 2R R 3 m T ddHLO(P<<0.05) .

F2 SHESEXHPZHXN LESHFHELNZM
Tab.2 Effects of sodium o—methoxyphenol seed soaking

on the germination of Chinese cabbage seeds %

Treatment Germination vigor Germination rate
ddH,0 84.66+2.18b 90.33+1.20¢
y-PGA 92.660.88a 98.00£0.88a
5mg/L 92.00£3.75a 96.330.33ab

10 mg/L 89.66£5.13ab 97.33+£0.88a
15 mg/L 92.00%1.20a 90.33+£0.33¢c

22 2MEMERKATAN LSS ENZ

M 3T LA A [R5 6 ok B N- 2 Tk it 4R
i 22 PR Ah B X VR 4B R AR L AR R i A
MR R R B S

®3 N-ZEHmARBEEBRY LBSHHNFIN
Tab.3 Effects of N—acetyl-thiazolidine—4-carboxylic

acid on Chinese cabbage seedlings

pisiil B /em R G E(SPAD) MR JEEE/mm

Treatment  Plant height ~ Chlorophyll content  Leaf thickness
ddH,0 3.16£0.14c 23.03+£1.23c 0.44£0.01c
y-PGA 4.60£0.05a 36.33£0.69a 0.49£0.02a
5mg/l. 4.50+0.13a 33.9841.22a 0.4740.01b
10 mg/L.  4.44+0.21a 29.05+1.22b 0.4740.00b

15mg/L. 3.764+0.25b 26.88+£2.47bc 0.48+0.00ab

ddH,O &b 3 J5 /& 5 4 B bk s B Ik, ok
3.16 e s N- L BEAAC I 202 5.10.15 mg/L AL B 1Y
g E AR R T ddHL,O(P<<0.05) . #54bH
(4 Bk 85 K /MR M y-PGA™5 mg/1.>>10 mg/L.>
15 mg/L>ddH,0.

N-Z BEGAC I & R 5,10 mg/L &b ¥ 1 |
HAHW MR E R T ddHO0(P<0.05), %
Ab 3 I 2 2R i R/ MR y-PGA>>5 mg/L>
10 mg/L.>>15 mg/L.>>ddH,0, HH ,5 mg/I. N-
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L BERR A Z R AL B 4 R B y-PGA ] 22
FARWE

N-Z B A Al 2 2 5.10.15 mg/L A HL Ay I
1 M R R B & T ddHLO (P<<0.05) .
AL B )R EE R IMEIR S y-PGA>>15 mg/L>
10 mg/L.=>5 mg/L.>>ddH,O.

N AT LU Y, 405 AR 2K )l Ak S o
BENHEREEA — & MBS,

x4 SREEXHNN LESHEHEM
Tab.4 Effects of sodium o—methoxyphenol on

Chinese cabbage seedlings

b7 B /em WHEREEE(SPAD) MR EE/mm

Treatment  Plant height ~ Chlorophyll content  Leaf thickness
ddH,O 3.1640.14c 23.0341.23¢ 0.4440.01c
y"PGA 4.60=£0.05b 36.3340.69a 0.4940.02b
5mg/L  5.0340.20a 24.86+1.15bc 0.5840.01a
10 mg/L. 5.16£0.23a 27.6640.26b 0.5640.01a

15mg/L  5.00£0.28a 25.4040.57b 0.5740.036a

ddH.O &b 38 J5 1 b1 7 ) B bk i Ak, Dk
3.16 cm; &5 F 40 R R I 4k A B0 TV A i Rk
8 T ddH,O fly-PGA(P<<0.05) . £AbB]
AR R K /MEIR M 10 mg/1.>>5 mg/1L.>>15 mg/L.>
vy-PGA>ddH,O, Hr &FH A LR 44 10 mg/L
Aib 3 A VR T ROR B b o

A H AR KL R 4N 10,15 mg/L AL B TS
MR SR B E S T ddH,0(P<<0.05) . &4t
P e R RO y-PGA™>10 mg/L>
15 mg/L.>5 mg/L.>ddH,0., H 5 mg/L 4f H
AERAMmMLHEY EEEYEHMSEREST RS
ddH,O [H] 22 5 A i 3 .

A A BEZE W 40 510,15 mg/L AL BY b IET
L R R o T ddHLO Fly-PGA(P<<0.05) .
2 4 3 R )R RE N R B MR IR A 5 mg/L>
15 mg/L>10 mg/L>y-PGA>ddH,O., H 4
FH 4R R 8 8 5 mg /1L A B (%) 4 FH A0SR B o
2.3 2FHEY £ KA T FI X 4 B R R ERA R0

Hi ¢ 5 AT, O[] 0T d v B N— 2 Tk i A il 2
i Ab 3T 1 T A AR R B ARG R 2 T BRI AR
R EA BE W,

N-Z B AC Il & B2 5 mg/L AbH S /) F i 5 4
BRI, M 17.40 cm;5.10 mg/L AbBEAY | i 75
AR K B #FE T ddH,O f1 y-PGA (P<<0.05) .
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25 Ak B AR A R /MK IR R 5 mg/L>10 mg/L>
15 mg/L>y-PGA>ddH,O., HH, 15 mg/L 4b B
() b3 5 40 1R K B S ddHLO F1 y-PGA [a] 22 5
ANWE ST 25

®5 N-ZEBEMAMEBRX EBBFREARETHZI
Tab.5 Effects of N-acetyl-thiazolidine—4—-carboxylic

acid on the development of Chinese cabbage roots

Ak 3 A /em WEER/cm” KB cm?
Treatment Root length  Root surface area ~ Root volume
ddH,O 9.6740.24c 0.8840.11c 0.01420.00¢
y-PGA 10.152=1.130¢ 1.2520.06b 0.012=0.00b
5mg/L  17.40+1.05a 1.5540.04a 0.0240.00a
10 mg/L 15.3941.82ab 1.28+0.03b 0.0240.00a
15mg/L  12.4440.98bc 1.202£0.09b 0.0240.00a

MESALIFE H, N-2Z B AR Il & R 5 mg/L
b PR 1 T 4 iR 2w A S T ddHLO A
Y-PGA(P<0.05) 45 &b (AR 2 1 AR /MK Ky
5 mg/L.>10 mg/L>y-PGA>>15 mg/L.>ddH,0O.,
Horp  N=-2 e AR Ml 2 R 10 mg/L AL #E Y 1 75
MR R E RS y-PGAM S AR E HE T
ddH.O.

N-Z B A8 2 2 5.10 .15 mg/L b By I
37 4 B AR 35 | T ddH,O (P<€0.05) . %%
Ab B AR R RN K R 15 mg/L=5 mg/L=
10 mg/L>y-PGA=ddH,O .

MR 6 0] LUE H , AN [R] 5 vk B2 40 R AR 5L R
BN AL BT 1 A AR R AR K AR 3 1w AR RN AR
WA W& 5,

*6 SHAAEXHANLEERFLZEFNZMN
Tab.6 Effects of sodium o—methoxyphenol on the

development of Chinese cabbage roots

fib # K /cm HREH A/ cm” HRAAE em?
Treatment Root length Root surface area  Root volume
ddH,0 9.67+0.24c 0.88+0.11c 0.0140.00¢
y-PGA  10.154+1.13ab 1.2540.06a 0.0140.00b
5mg/L  11.27+0.62a 1.1940.03b 0.01£0.00ab
10 mg/L 8.60£0.32b 1.2540.12a 0.0240.00a
15 mg/L 9.16+0. 50ab 1.1140.08bc 0.0240.00a

AR S IR 4N 5 mg/ LA B S (1) 1 A
WK &K, R 11.27 cm; H B Z 5 T ddH,0 (P<
0.05);10.15 mg/L Ab# 5 y-PGA 8] 25 55 K i # .

2 4b 3P AR K K /AMRIR R 5 mg/L>y-PGA>
ddH,0>15 mg/L.>10 mg/L.

A5 AR L DR B A 10 mg/L Ab B A I T 4
M A 2 T ddHL,O(P<C0.05) . 4% 4k P A AR
e FUR /MK IR i y-PGA=10 mg/L.>>5 mg/L>
15 mg/L>ddH,0, HH ,10 mg/L 4b B &y I i 7
YRR AR K, 1.25 em?

A5 R AR R I A 10,15 mg/L Ab B () b
4R AR R I 2 5 T ddHLO (P<C0.05) 3 5 mg/L
A B AR AR TR T ddH,O Ml y-PGA, HZE S B3 .
25 Ab B R AR R /MR A 15 mg/L=10 mg/L>
5 mg/L=vy-PGA=ddH,O. H 4B H 4 & 7% iy
B4 15 mg/LAb B b 4h i AR AR B K, K
0.02 cm?,

2.4 2FEWEKFTFIX 4 EERENZW

N- 2, B B 1C 1l 22 /e X 13 5 %11 v /- POD
W SRR TR, SSREH N
CTERR AR & 2 5. 10 mg/L Ab B 1 75 0
POD i ¥ 8 % & T ddH,O (P<<0.05) ; 15 mg/L 4b
5 y-PGA A1 2 5 A 8 3% (05 T ddH.O., %4k
A POD 3 M K /MR IR B 5 mg/L=10 mg/L>
y-PGA™>15mg/L>ddH,0. H ,N-2Z EEai Al
AR5 mg/LAb PR b i 4 i it i POD i # 5
5, M 24.66 min/g.

R7 N-ZEBRAHEEXY LESHRFBEEHZMN
Tab.7 Effects of N—acetyl-thiazolidine-4-carboxylic

acid on enzyme activity of Chinese cabbage leaves

Trﬁﬁem POD/(min/g) CAT/(min/g) MDA/(nmol/g)
ddH,0O 19.204+2.32b 65.10£3.82b 19.054+1.19a
v-PGA 22.26+1.8lab 80.87+4.21a 15.5240.96ab
5 mg/L 24.66+1.20a 82.33+4.45a 12.5340.90b
10 mg/L 24.66+1.10a 80.87+1.24a 16.26+1.04ab
15 mg/L 21.66+£0.88ab 77.1945.27ab 14.734+1.96b

N- 2, W &AM & 8 5 mg/L Ab 3 | i 55
A CAT #&E 8 % % F ddH,0(P<<0.05) ;10 mg/L
W FEE y-PGA [ 22 5% A 83 15 T ddH,0, 4%
IEERE) CAT 3 MR /MEIR S 5 mg/1L.>>10 mg/L=
vy-PGA>15 mg/L>ddH,O ., H , N- & Bt i
R & W2 5 mg/LAbEL ) i gh i ik i CAT i
P =, o8 82.33 min/g.

5 ddH,O Fil y-PGA #H It , N- 2 Pt it A il 22 2
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5.15 mg/L 4b P GE i 2 B& AR 1 75 i i MDA &
i (P<<0.05)

MR SR LLAE i, 48 H AU FE 2R 3 10,15 mg /L
Ab #E B b 5 POD 3% PR & T ddH,O Fl
yPGA. #AEFRE POD 1% K/ MK A 10 mg/L >
15 mg/L>y-PGA>5mg/L>ddH,0., Hr, 48H
AFEIEW 4N 10 mg/L AL B LV 5 2 B i POD
TG P d5 9, 24.58 min/g.

*k8 MAEEXBMXN LBESHHREENZI
Tab.8 Effects of sodium o—-methoxyphenol on enzyme

activity of Chinese cabbage leaves

,I‘réfffem POD/(min/g) CAT/(min/g) MDA/(nmol/g)
ddH,0 19.204+2.32b 65.10+3.82b 19.05+1.19a
v-PGA 22.27+1.81ab 80.87+4.22a 15.52+0.96b
Smg/L 20.25+1.06ab 76.14+4.76ab 18.154+1.37a
10 mg/L 24.58+0.92a 80.83+3.72a 16.9941.72b
15 mg/l, 24.1240.75ab 83.17+2.68a 15.094+1.07b

SR FEIR W 40 5,10, 15 mg/L &b B4 - A
i CAT WM % & T ddH,O(P<<0.05) . %
A BRAY CAT 16 P /MK 16 mg/L>y-PGA>
10 mg/L>5 mg/L>ddH,0. H 4 B 4 3k 4
B4 15 mg/L 4b B |3 4 B R CAT 6 M i
¥, o4 83.17 min/g.

5 ddH,O M 1 , 48 Y 40 2L 6 3 4 10,15 mg/L
b PR BE W 2 FEAR BT iR MDA % 65 (P<<0.05) .

3 #Ziwh5itib

AR, Ll H TR RAE FHIY
Bl N- 2, Tk A% il 22 % e 3 T v i AR AR, I
1o S B R FH 22 R A A K T YRR A &
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