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BE . NIRARIT R UEESE ( Tetradesmus obliquus Wynne ) WA= 9338500 %3 £ 8 T /NAZ ( Triticum aestivum Linn.)
Fh 1 k& BBt A A R ), LAZE 18K SRy ke HR 2, 00 52 6 k38 (100 mmol - L™'NaCl) MM 0,25,50,100 il
200 mg - L™ ApA: DUSE B A B4R UK ( MAE ) J5 /N2 Fh 8 & S8R 4 i AR R A A fb 6 b, R 3 43 4 A
SRJE RO A R BT R BE MAE VR IZCRIFATEE N . 45 R 3R . MAE 1] 3 (P<0.05) S s R 1030 T /N2 Fh
T, UBTEWREE 25 mg - LRI RCR AL, /- ISR I8 N 0 & 2F R R R R R FH 5 & T 18.26% |
34.52%%1 24.90% , MAE 4K [ 0] 5 A-Ehmn T /NEZ A A K, DS 50 mg - L™ CR Ak, 3 3 ik 1
R R 6T AREETE AT R R T RERE T 27.74% ,11.70% ,13.40% ,37.42% ,22.58% |
53.66% . FRMOM/NGZ Lt 7 098 S T Y S RN AL W3 A, MAE B L — P A, B
50 mg -+ L'MAE Zb3 i, SXFIEZAAR LG, $h150 & MAE ARSI 42 38 b & B B9S2 S35 2hJihaa fdin
FMER o &8 BEREAL,50 mg - LT MAE i A58 o SRR T 31.65% ; 3 in X it i 2880 4
3 S5 TE S RO T MAE A BRI 458 1L 35 0k, 50 mg - L7 MAE B0 2680 8 b 3 & b b ian 4182 75 T
60.27% ., 5%} RELLAR LE , R (/N 22 Al AR R A A 5 TS R A e B E T MAE A B A — e R
FIREAIG , (R A b A73 0 2 1 T ) R AR act B 1 1 24 Tk R B U LB 1 MAE Ab3RE— 2048 Tk it
ALY, ZE BTSSR R S0 A1 25 mg - L MAE X Rl T /N5 & Mg A K i e db o R e, 458
I MAE VT A5 3028 R i 6 /N2 R W R Sl A IR VE B /N B AR
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Effect of Tetradesmus obliquus-derived biostimulant on salt resistance of Triticum aestivum
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Abstract; To deeply investigate the effects of Tetradesmus obliguus Wynne-derived biostimulant on seed
germination and seedling growth of Triticum aestivum Linn. under salt stress, 0, 25, 50, 100, and 200
mg - L' T. obliquus cell extract (MAE) were exogenously applied under salt stress ( 100 mmol - L'
NaCl) , and distilled water was used as the control group, then the germination parameters of T. aestivum
seeds as well as the growth and physiological and biochemical indexes of the seedlings were measured,
and the effects of different mass concentrations of MAE were comprehensively evaluated by using principal
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component analysis and membership function. The results show that MAE can significantly ( P<0.05)
promote T. aestivum seed germination under salt stress, and the promoting effect is the best at the mass
concentration of 25 mg + L', which increases the germination rate, germination potential, and
germination index under salt stress by 18.26%, 34.52%, and 24.90%, respectively. MAE can
significantly enhance T. aestivum seedling growth under salt stress in general, and the effect is the best at
the mass concentration of 50 mg « L™, which increases the stem length, root length, stem fresh mass,
root fresh mass, stem dry mass, and root dry mass under salt stress by 27.74%, 11.70%, 13.40%,
37.42% , 22.58% , and 53.66% , respectively. Salt stress significantly increases the content of osmolytes
in T. aestivum seedling leaves compared with the control group, and MAE treatment further elevates it,
which is the highest under 50 mg « L' MAE treatment. Compared with the control group, the effects of
salt stress and MAE treatment on leaf chlorophyll b content are not significant; salt stress significantly
decreases the leaf chlorophyll @ content, while 50 mg + L™' MAE increases the leaf chlorophyll a content
by 31.65% compared with the salt stress group; salt stress has no significant impact on leaf carotenoid
content, but MAE treatment obviously increases its content, and 50 mg - L™' MAE increases the leaf
carotenoid content by 60.27% compared with the salt stress group. Compared with the control group, salt
stress significantly increases the root membrane permeability and leaf malonaldehyde content in T.
aestivum seedlings, and MAE treatment results in a certain degree of reduction in both indexes, but they
are still significantly higher than those in the control group in general. Salt stress significantly increases
the leaf antioxidant enzyme activities in general, and MAE treatment further enhances the leaf antioxidant
enzyme activities. The comprehensive evaluation results show that 50 and 25 mg - L' MAE have
relatively good promoting effects on seed germination and seedling growth of 7. aestivum under salt stress.
In conclusion, MAE can effectively alleviate the inhibitory effects of salt stress on T. aestivum seed
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germination and seedling growth, and enhance salt resistance of T. aestivum.

Key words:
salt resistance
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VEY), & & 8 BRI S A58 FR My, R PR 35% ~
40% NI H R E 8 A Ok B T SR B A 3y T 473 4
FRCEEMMO AR Tl 5 e 55
T R AL R, R A BR /N 22 7 R S i o
(R SCEER 71 ARl as 23 X /N7 v A B T
IR A GV AN M 4549, JFd o s S 2 & e B+
i 3E AR A 5 IR N E DL RE RS,
(]S P AR B 8, AT BRI /N 22 T8 i A B A= 4k
ife, FBOL R TR HAn, sl ROk &
AR HKMREM R GE G T i AR i
JH AT A= Wy e A (0 A AL ARE R 45 I £ 27 500 452, SR
XL EEAEAE PSRRI | S AR 5 AN 7T R 46 1)
ST Bt 4 R v ) LGS B T R L R,
AR R AR IF St — FR I HAT A R SR SR, 52 T/
FEPUARE T 5 A5OR) AR B b 9 R ) B AR R
& sl 1| 7N o

A= DGR P S SO AL N A S AR s AR
e SRR B S5 B A 0 WO T, i i A AR A5
B HHAE Y N IR 53 S THE B AT AR

Tetradesmus obliquus Wynne cell extract;

biostimulant; Triticum aestivum Linn.
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e A A PR U B Bk B ( Porphyridium cruentum
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Table 1 Physicochemical properties of different mass concentrations of Tetradesmus obliquus Wynne cell extract (MAE) (X=SD)

MAE Ji s i/ ZERS X

AT I S R v K &&/ Ca &ig/ Na &4t/
(mg - L) oH (S - em™) % T{ﬁfilﬁlﬂ/f@lﬁga ﬁﬁﬁﬁﬁf wit/ a B/ a B/
< (ng - kg (mg-mL™) (mg-mL) (mg-mL™) (mg-mL™)
MAE mass pH value Electric Salinity ) .
. .. Soluble solid content Protein content K content Ca content Na content
concentration conductivity
25 7.56+0.03 2.55+0.02 0.122+0.003 0.47+0.03 0.110+£0.010 0.213+0.005 0.386+0.004 0.148+0.005
50 7.65+0.05 4.34+0.02 0.228+0.002 0.89+0.03 0.283+0.004 0.354+0.005 0.660+0.010 0.215+0.010
100 7.67+0.05 7.64+0.05 0.437+0.001 1.74+0.04 0.390+0.010  0.720+0.010 1.350+0.020 0.438+0.046
200 7.72+0.04 14.82+0.05 0.848+0.003 3.46+0.04 0.665+0.005 1.090+0.580 2.350+0.050 0.789+0.016
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MAE .S-50 mg -+ L”'MAE ,S-100 mg + ™' MAE S-
200 mg - L'MAE,
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FeAHR AL FE
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fief i, SRR AR AZE A 80 C LR H Mk 24 b, Bt
FARRAR A ZE B T B E A K B S IR
SRR I E s v I AR TV MR T AR
95 2 43 5% H Bradford 312 B0 2522 AR 1
B R M s R AR R o MHERE b M S
N2 R IR AR R 0 5 5 AR AR A P f T
DDSJ-318T Hi 3 5 A% (b 1A HL Bk 2 S8 JR Ay
ABRA T WA 5 i FH g e A ) TR S i A
AR R X ) G i R AR AR P B AL (SOD) i 4/
LY (POD) | i A AL &0 ( CAT) FHTIR i 2 i 41
AL ( APX) 362 5 A S RS (MDA) & i S HE R
HRARAEO W e
1.3 HESZItHH

{4 Microsoft EXCEL 2021 %k 431445 ¥ {8 1
PR JFH 2. i IBM SPSS Statistics 22 34 iF

1T 5 2243 M7 (one-way ANOVA ) Al Duncan’s £
R, WS HEA IS B AR AR AT E RS A, O
2505 SR Jm pR BN ER BB TR AN [ B i vk R R AR DO R
T B SRR AL BRI /N 22 b W R RN e AR AR O
AT

2 HRAHN

2.1 SR ARREUE X e T/ EMFAE
b-4:op-Al

G50 (£ 2) WoR. SX A, WA (100
mmol + L™ NaCl) F/NEFF R 2R RAFH R FT
BT BEAR T 17.85% .31.14% 22.30% , A [) i &
e 2R DO i 20 M2 UK ( MAE ) Y] 2 fig 25 ih3n
FIARIVE R, B2 ff BOR B MAE 5T R B s 24
KBS, 25 mg - L MAE i gh i AR /82
PR 2R R EF R R E e T 18.26% |
34.52% 24.90% , H 55X A TR EE5H

F2 HlAENGERMMIRINE(MAE) MEME T/NEMTFHENE
I (X+SD) Y

Table 2 Effect of Tetradesmus obliquus Wynne cell extract ( MAE)
on seed germination of Triticum aestivum Linn. under salt
stress (X=SD)!

R, % KRS % R
LS N . hA
Germination Germination Germination
Treatment . .
rate potential index
CK 93.33+0.04a  81.33+0.10a 61.87+4.82a
S 76.67+0.03d  56.00+0.03¢  48.07+4.29¢

90.67+£0.01ab 75.33+0.05ab  60.04+3.16ab
88.00+0.02abc 72.00£0.02ab  55.83+0.62ab
86.67+0.03bc  69.33+0.03b  54.76+2.10b
83.33+0.03¢  66.67+0.04b  55.12+2.12b

S-25 mg - L"'MAE
S-50 mg - L"'MAE
S-100 mg - L™'MAE
S-200 mg - L™'MAE

D CK.: XfiR4H ( FENIK ) The control group ( distilled water) ; S: F2NTI
38 Salt stress (100 mmol - L™'NaCl). [@%]hAR[E/NE FEEFR 2%
5+ 5.3 (P<0.05) Different lowercases in the same column indicate the
significant differences ( P<0.05).

2.2 PAEMFERAMRENRXEME T/ NESER

=AU
221 XYW AERKA T H A AR EG R L
(£ 3)E/R: 5XTAML, FHPraE (100 mmol - L7

NaCl) /N &y 25 FIAR 4 5 i o i A o 1 34
135 (P<0.05) F&A%, 25 ~ 100 mg - L™ PU%E 3 40 g $2
UK (MAE) Zb PR RRAE L3R 8 A [7) 4 B T, HL
PL50 mg - LT'MAE e sEsiCR e fd, SR ia ab 2
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HAH L, 50 mg * L'MAE AbFR{# 28K MRK  ZE6f R
i MR EE T A 2K T BT FAR T & A i 4R T
27.74% 11.70% ,13.40% .37.42% ,22.58% .53.66% ,
R W NG AR S K G AR

JEARFRR KT AL, VS MAE X o 30 1 76
2R ff AR AR 235 (U 50 mg - L™'MAE fifinf J
AR K A R M AL B B T 3.05% , S5 % R4
P Y NTE

£3 HENGERMAMENE(MAE) S 8MNME T/ ELHEE KRR E2KERHI (X2SD) Y
Table 3 Effect of Tetradesmus obliquus Wynne cell extract (MAE) on growth and leaf relative water content in Trificum aestivum Linn. seedlings
under salt stress (X+SD) !

Jb B 2K/ em AL/ em EN 3 v & iR/ g ET /g WT R/ g R FE RS 5 KA %
Treatment Stem length  Root length ~ Stem fresh mass  Root fresh mass ~ Stem dry mass  Root dry mass Leaf relative water content
CK 14.42+£0.28a 14.04+£0.39a  1.252+0.051a  0.730+0.033a  0.126+0.007a  0.076+0.004a 94.69+0.46a

S 9.12£0.57¢ 11.97+0.62¢  0.985+0.052¢ 0.497+£0.037¢  0.093+0.003d  0.041+0.004c 88.16+2.19b

10.88+0.70b 12.90+0.39b  1.031+0.083bc
11.65£0.19b 13.37+0.61ab 1.117+0.090b

S-25 mg - L"'MAE
S-50 mg - L"'MAE

0.644+0.040ab  0.108+0.008bc  0.054+0.005b
0.683+0.046a  0.114+0.006ab 0.063+0.006b

89.02+1.74b
90.85+1.27ab

S-100 mg « L"'"MAE  10.97£0.13b 12.47+0.41bc 0.988+0.033¢ 0.567+0.063bc  0.099+0.009cd  0.058+0.004h 88.71+1.44b
S-200 mg - L'MAE 9.14+0.31c 11.91£0.20c  0.978+0.029¢ 0.493+0.048¢  0.092+0.003d  0.040+0.006¢ 87.98+5.60b
D CK; XFIEZH (748 7K ) The control group (distilled water) ; S: b/} Salt stress (100 mmol - L' NaCl) . [F31) TR F/INE FhE R 22 7 B 35 (P<
0.05) Different lowercases in the same column indicate the significant differences (P<0.05).
222 etRBBRATH RS EFTLS TN M S IRAAR L, SRMa /N E A T R 4R R o

GER (R 4) WoR  SXIRAUAH L, shma il h A gl SRR, ek o MRS P RS IR

I R 118 A 8 P A P B T P A AR I PR i 40 i 34
BT 11.84% 77.96% F11 77.78% . 1EER W36 b P ) ik
it BRI TR B R MAE n] gE— 4 e vl i
PEAR TEERE AR S &, H =& 58k
MAE 5t ik B i 22 S T i Js BRI A a3, 17 50
mg - L'MAE b3 F e,

Ak, FE SR W6 Ak BR ) A AR IO [R] v
MAE #&{K bl 4 m it B4R o WHERER b AR S
NEAa, H=8 8 B0 MAE Bt ik 5 T 2 2e 1
TG v iy e IFTE 50 mg - L'MAE ZbFE R 55,
A3 R W 38 4b BEAL 3G N T 31.65% . 14. 69% Al
60.27% .

R4 MAENFEEMABREIRE(MAE) XE#HHE TNEHEH R 2ERATHRMAEECESENHIM(XSD) "
Table 4 Effect of Tetradesmus obliqguus Wynne cell extract (MAE) on contents of osmolytes and photosynthetic pigments in leaves of Triticum
aestivum Linn. seedlings under salt stress (X+SD) !

i/ (mg - g ') Content

%:imenl R R A AR =N MR a MERE b KW PR
Soluble protein Soluble sugar Proline Chlorophyll a Chlorophyll b Carotenoid

CK 28.81+0.02¢ 18.56+0.85¢ 0.45+0.04b 4.50+0.61a 1.79£0.14a 0.70+0.16b

S 32.22+1.00b 33.03+£3.91b 0.80+0.08a 3.16+0.70b 1.43+0.18a 0.73+0.02b

S-25 mg - L'MAE 33.16+1.97ab 36.26+2.30ab 0.93+0.12a 3.73+0.30ab 1.54£0.09a 1.12+£0.22a

S-50 mg -+ L'MAE 34.87+1.37a 39.50+5.18a 0.97+0.10a 4.16+0.25a 1.64+0.27a 1.17£0.32a

S-100 mg + L™'MAE 32.60+0.67ab 36.18+2.65ab 0.85+0.10a 3.84+0.34ab 1.44£0.31a 0.94£0.12ab

S-200 mg + L'MAE 32.34£1.53b 33.87+0.27ab 0.81+0.20a 3.15+0.14b 1.43+0.24a 0.91+0.09ab

D CK: X 84 (28187K) The control group (distilled water) ; S: Rl Salt stress (100 mmol - L™'NaCl) . [RIFH AR F/ING FbE R 22 573 8.3 (P<

0.05) Different lowercases in the same column indicate the significant differences ( P<0.05).

223 ARZBEE M At B BB ARG F A G
(S Bon. GATIAA L, SR8 B4R T/h MAE B TR MR REGEMERIM A MDA 2 i &A%, 4
FHUHR R BOEE R 5N R (MDA ) & &, iR BlAER A A B FEAIR T 18.31% 1 42.70% .,

390K 57.78%F1 161.76% , 7l MAE W] — & F2 i % E5%F RRZEAR LG, Ehan i/ N A2 g i i s Ak

IR FR I F 80 i MDA LR 7E 50 mg - L7
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AL T (SOD) | i % 1k ¥ il (POD) | i %A fb &
(CAT) FILIR I R 1oL A AL 0 it ( APX) 305 14 45\ 3 T
5, IS MAE J&, i R X 4 Fi e i) 6 1k ik — 25 T
o Ho WS MAE XFrt B POD  CAT 1 APX I 14

BRI i3, % SOD 6 PG B & s, 5k
JolpE AL BRZHAR L, 80 50 mg - L7'MAE J5 A SOD |
POD ,CAT 1 APX B 3% P 5 i1 , 34 43501 oh 4.36% |
39.28% .86.88%Fl 33.33%,

5 HAENGERMAREGE (MAE) 32 MNME T/ E 4 iR REE MM R R EL BRI (X2SD) Y

Table 5 Effect of Tetradesmus obliguus Wynne cell extract (MAE) on root membrane permeability and leaf antioxidant indexes of Triticum

aestivum Linn. seedlings under salt stress (X+SD) !

b T/ % FomE A/ (pmol « g71) YA LRGP/ (U - mg™)  Antioxidant enzyme activity
Treatment Membrane permeability Malondialdehyde content SOD POD CAT APX

CK 0.45+0.04c 0.34+0.06¢ 16.35+1.29b 3.66+0.51c 3.81+0.39¢ 0.31+0.00d
S 0.71+£0.05a 0.89+0.23a 19.97+£1.50ab  4.15+£0.43bc 7.09+3.04be 0.75+0.11¢c
S-25 mg - L'MAE 0.68+0.03ab 0.75+0.01ab 20.45+2.78a 4.73+0.82b  10.41+£0.34ab  0.79+0.01c
S-50 mg - L'MAE 0.58+0.05b 0.51+0.10be 20.84+1.09a 5.78+0.31a 13.25+3.09a 1.00+0.06a
S-100 mg - L™'MAE 0.66+0.11ab 0.81+0.18a 20.72+1.41a 4.56+0.21bc  10.52+4.99ab 0.95+0.16ab
S-200 mg + L"'MAE 0.69+0.01ab 0.87+0.12a 20.67+2.01a 4.35+0.56bc 8.31+0.78abc  0.82+0.01bc

”CK: Yt HB4H ( 2518 7K ) The control group ( distilled water) ; S. WA Salt stress (100 mmol - L™ NaCl). SOD. 8 A AL Yy i A T Superoxide
dismutase; POD: i E LY Peroxidase; CAT; 13 % (b E# Catalase; APX; HiIRIMLTR T E AL YIEE Ascorbate peroxidase. [F) 31 HHAS[E]) /NG FH): 3%
TR 255 83 (P<0.05) Different lowercases in the same column indicate the significant differences (P<0.05).

2.3 AERERER A 6% 5 4 iR B ik X 2 BhiE
TNEMFHEREREGEERREHIRNOESITN

X /N b1 e RN v AR AR AR AT JE
B, SRR 6, Z AR RR AT 3 A B AR IE(E

®6 NEMTHEMGE EKBRNERS (PC) 57

Table 6 Principle component (PC) analysis of indexes of seed germination and seedling growth of Triticum aestivum Linn.

KIRTF 1, Bt siikeRik 85.763% , W% 3 > F sy
A% S /N2 b 71 2 N4l vl AR K SR A S O, 56
1 B BTk Rl 62.311%, Hirp, 25 K M3 6
AR A A Ay 2 L R 5 AR 2 R Y Tk

1)

HAEPRIYERAT  Load of each index

PC Ei CR/%  CCR/%
R P I I, L, RWC My o Mg Mg

1 0.511 0.421 0.180 0.863 0.671 -0.019 0.595 0.847 0.683 0.875 6.231  62.311 62.311

2 0.800 0.892 0.963 0.321 0.410 0.129  -0.058 0.363 0.419 0.319 1.344  13.436 75.747

3 0.083 0.036 0.125 0.024 0.310 0.887  0.640 0.225 0.408  -0.092 1.002  10.016  85.763

DR %&ZF& Germination rate; P: % ZF ¥ Germination potential; T; % ZFH5 4L Germination index; I, : 25K Stem length; 7, ; #4& Root length; RWC .
R AHXT 5 7K i Leaf relative water content; my: 258 i it Stem fresh mass; m: #REEFTHE Root fresh mass; m,: 25T Fif Stem dry mass; m,:
T Root dry mass. Ei; $FE{H Eigenvalue; CR: BT#k Contribution rate; CCR: 21 5Tlik* Cumulative contribution rate.

FH13.436% , Hoh ) R ZF 3 kR ZF IR BN 3
frefa XA R 3 55 3 E A 1 TTHRR N 10.016% , H
I R R K A 28 i 4 X e, HLIA i T
HAbFER

BT R AT A T 5 A T e B A
DUS% 5 20 B UV ( MAE) B AT 28 B 3T, 45 1 L 3%
7. R B850 mg - L' MAE 945 5154y B
(0.961),25 mg - L' MAE W2 A 1502 (0.791)
2211 50 F125 mg - L™ MAE XF £k il F /N2 Fh i
KRG AR R ROR B A

x7 AERERERENERAMIRIE(MAE) NERHS
Table 7 Comprehensive scores on different mass concentrations of
Tetradesmus obliqguus Wynne cell extract (MAE)

=y - kel VEC i
MAE ik, — EA ERSTHA9AR )
- - Score in each principal LB

L1t . HE44
(l\f[n AgE mass) component Comprehensive Rank
. score
concentration 1 5 3
0 0.097 0.136 0.234 0.119 5
25 0.788 0.899  0.666 0.791 2
50 0.986 0.873 0.924 0.961 1
100 0.589 0.647 0.424 0.579 3
200 0.185 0.412 0.258 0.229 4
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3w i

3.0 A UGk L AR BN X EE BB TN E T ER
V4= 0p A

o107 S AE A A A RS R AR DGR B B,
SERTER AU R U I R A RAGE 3 5
L VB2 30 R0 B 55 Ok TN X K 43 ) WSO
FUFH 3 2300 240 L 4 R0 O 58 G P |, 5 80P
RAZB, WS B ke A0 M 4R OB AR TE AR
KR AR (IR R e R MR A K
RAB VR RR A ) | RS A SO A W) AN 3 2 AT 1
1 RHR 55 — R 91 A= BE B R, DT A 2 b
HO L ARBFRASRAKWT 100 mmol - L7 NaCl 3l
XoF /N Z T A 14 A A1) Wi A 3 e S ARk A D 35
A HRBOR (MAE ) R Z2 i T A= Wy i 00 xof £6
18R K ( Oryza sativa Linn.) | KXY i 2 ( Brassica
napus Linn.) F1 3 i # 7 05 & A 6] #F 10 42 1 5%
SR DL SRR L S 2R R R 8 41 i
T T A TP TR e, (B BARAE RIBLH] i AN
B AT
3.2 AU AR B X Eh BB TN E S B I
A1)

AR I8 SR /N ZE N A g oK gy K il TR 1)
R MACRI) T, 328 T L 5 A e 00 1 fe B A B B B
AT, 100 mmol - L™ NaCl il i 3 ( P<0.05) [#
T /N2 By ZEFNAR K B R J5T 6 R o e A
JKEE, X ATRERZ A D Eh e BT /N AR R XK g3
AR SCRT A T BT B, WF 98 2R B i 2 W2 AT 3 5 - 167
Na* 85 BH &5 1 Uk B2 R R 5835 W8, DT 3 5 A )
IBTPE P I/ NER 8 ( Chlorella vulgaris Beijerinck )
A Tk ER B A T A A0 A I 2R e ok B v T
ERVEDT S ARBEIE T, FR 0 S BUNZE G R
2 & s Fh i WS MAE 5, IR & =i — 20T,
oA ER SHEY AR & T BB A VR 5]
PRHERE YR NBEZE 0 G ORI iz | R 2R 1 BRI s 25
B IR AL A R R R RS A g
oSN 50 mg - LT'MAE {H R A N /N Dt
M4 R o FISEHAE D RS B ERI, INEZ LR A
2R B KM R B AT R 1 ORT AT P o S
W 5 35 T, 3R] MAE {2 i 38 38 B /N2 i 1 1
[T e R R AT Rl i Y RO S E R R . SR,

ABEFE A AL BELH /N Wy v vy 2R R b AT
B, BARE R i — PR AIR R

T sz B ER A IS, 25 RIS PR (ROS) K55
FALRLBUS N, 3X 88 ROS 23 %8 24 Jfd 4 114 S B2 2 43 4
FTT AR A5 3 B AR A 30407, DA T 8 I 400 i 5 4
a0 RE AT S e AR SR U ST B X R 4R AE
HI; . APPSR AR a2 Gt
AL YIE ARG (SOD) |k ALY (POD) it Ak
Al (CAT) FIHTIR IR 1 8 AL W ( APX) 3% M i 3%
Thar . oY b & 1 2 B A Y s A AT
Z 5PN AR AR Y 0 BOAE -5 0 L, 40 22 AT LA ik
ZA T S AL TG 1 S L, AT D 4 A W) f 52 SR AL 4
Bt AW ST R, B MAE A] il /N 32 4y ek R
SOD ,POD (CAT Fl APX V5 P — 20 Tk i, HL7E
e 50 mg - LB, Xu 5 BUBFGT R AN
ISINE TR JiE 3 ( Arthrospira platensis Gomont ) 1] 355
W38 F $L Bd ¥ ( Arabidopsis  thaliana ( Linn.)
Heynh. JAKPI (%) SOD .CAT  APX K2 e H kit &k
i (GPX) T P, NI 4E+E ROS P, A9 KB, B
I MAE W] {25 B AR /N2 4 e T3 88 (MDA) &5
i R AR 0 S BRI B S A AN 0 AR 5 [ i
fi AR R B R RRAI , HLLA BT S FE 50 mg - L7 80R B
. KU MAE /N2 gl Hi s AL e ) i T ad i
R EEAAERG 2 AhBT AL ISR . L8 ERATR 3
Jn MAE BESE A R FEER WA 25 15T /NAE 2y e A Y
SOD .POD ,CAT I APX & PE#E — B2 T, B3 AR
MDA & X — SO AU 53 T /N BT AL BE
R FEVEE TNEGE M SR o TR
R PR AT A SR ] R
P AT/ N A A AR AN ZE A T BT R AR /)
HAEERWHAPEE T A K AR B AR TR,
3.3 RENERMMERNAX HIME T/NEFFiE
R e ERKIREER

A FE R FH T 1853 0 A R SR e O /N 22 b1
B R AEPR AN AR KAR B EAT T &85 1, 0>
AT A5 R R WIHT 3 A FE o B3t 5Tk R b B
85.763% , PIAE N PP HIAS [F] B W S5 MAE Xt /A2 3t
HVER LG AR R, LB 4E R W 50 Fi 25
mg - L' MAE WA 80m , o ilHE2 45 1 FIER 2,
R MAE X /IN22 5t #h P 09 52 i) B A v B2 RS 1 .
Yildiztekin 55 9 BF 72 25 R BN 3 g - L7 L
(Ascophyllum nodosum Le Jolis ) XF & W 31 T B #L
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=

934 %

( Capsicum annuum Linn. ) 4= K B0 HE4E HACR 55 F
2 g - Lo R 259% Fil 50% (1) 85 R /N ER
B Y RIEGR AL P 5 25 = T 100 T 200 mmol - L7
NaCl — NaHCO, it 38 T 22 2 ( Chenopodium quinoa
Willd. ) B %& 273, TR 2050 1009 25 1A% 7Nk
A= PR i ) A B X RE 2 Bl kOO B 3 CE AR
FHM S ARBFSE R, £ 100 mmol - L™ NaCl i3t 5514
TN Bl 45 B R FEFRTE 25 mg - L7 MAE &b PR
Her,50 mg «+ LT'MAE ZbH Nz 4 1 45 A KA bRk
F e, P, 25 #1150 mg - L' MAE ¥4 42 5
INEBUERPERIIEIE T % o AESEBRI IR BT XA [F] A=
KB B /INAZ |, T 1656 Rt I3 249k B 1Y MAE 2
— PP A R AN B PR KRR R SN bR
B, NI4T/ INE 1 7 bk 5 o o
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