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Physiological responses of Krascheninnikovia ewersmannia under drought stress

KE Mei, HOU Yurong, WEI Peng, LAN Jiyong, KANG Shuai, LI Chao
(Grassland Research Institute of Xinjiang Academy of Animal Science, Urumgqi 830011, Xinjiang, China)

Abstract: The physiological responses of Krascheninnikovia ewersmannia to drought stress was studied using 0 (CK), 5%,
15%, 25%, 30%, and 35% polyethylene glycol (PEG-6000) to simulate drought stress from the aspects of osmotic regulation
substances, protective substances, and fatty acid components. The results showed that under the 5%, 15% low concentration
of PEG treatment, the damage of membrane lipid peroxidation to the cellular membrane system was weakened through
increasing the content of osmotic adjustment substance proline, initiating the antioxidant enzyme system, and maintaining the
dynamic balance of saturated fatty acids and unsaturated fatty acids in membrane lipids; under the treatment of 25% PEG, the
content of malondialdehyde increased sharply and the degree of membrane lipid peroxidation was aggravated. Plants can
reduce membrane lipid damage caused by drought stress by significantly increasing the proline content, enhancing
antioxidant enzyme activity, and increasing unsaturated fatty acid content in membrane lipid; under the 30%, 35% high
concentration PEG treatment, proline content decreased, antioxidant enzyme system activity decreased, saturated fatty acid
content increased, and membrane lipids were seriously damaged. It is concluded that with the 25% PEG treatment solution,
osmoregulatory substances, protective substances, unsaturated fatty acids, and other substances act together to form an
efficient defense system to enhance the resistance to drought stress.

Keywords: Krascheninnikovia ewersmannia; PEG stress; osmotic regulation; antioxidant enzyme; fatty acid; drought
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e B A X o B H AR A 45% DL b, 9 HL A Y
ks, ok REmM A EEE RIS, B5S
TE ) BEA K A, A PRI A AR K i) E AR
TO, R aa CR A B KR AR A 2
PR R 380 2% A o P 50 A A U P9 2% AT I BE, B3R
EENIY PSP STINAUIE N

O I3 98 2 (Krascheninnikovia ewersmannia) &
RE e A 2 A B A R R, AR R E A 5 A
ForgEy, LA HE AT B, B, LS
HE,CERFE AN E, 20 R R
A s[RI HL A R A B KU b AR R AR RRRE DT, A
YENT B X A SR E R 71, 50
(o [ A A o0 B 2K 28 3 MR T R R i
s R TR T AR R R
BEARY AL BN o i Y R A R R
Sy T A Y ST T R TR, BRI BE AR
# (K. ewersmanniana ‘Yili’) & 2006 &£ & Y {L 15 &
B AR R B R, o RO R TR RS
S AR SR T, R B A AR T 0 TR 2k B
i i 7 B2 5 AH Ok AR B AR B 2 1R 1 9% R B AL IR K
DA IE .

PEG & —Fli B & 7 7i53& 7, Re ) b
TR T T 5B 0 WA AR A& 2T B A A ) W K
WA, A B R St N R W A e B B gy s
H il ©AE#F (4dvena sativa) N AL (Medicago
sativa) *" S Z RO B 2B L RORET . R
£ 2+ B any, 2 A4 AP i — R 511E
iR 5 Y 3 B G B I T R L 1
P A BV 1 DA R oS0 B IR O O 1 SR R A R R
B 3T B AE . B R A 4 B 3 AT
B B e, WA Hes A3 EAL S RIAR 1R 4 ) T Y,
T 5 a5l E g 2k K, TT 5] AR A A R AT
ARG 7 B8 e — R 5 A BB e M, 3 BUR R A
A1, T T R M 45, 7 S I TS A 0 4
MIFET: .

AWETE L B LKA N BE T X B, R A PEG-
6000 5 B A [F] B FE A 401 5 a3 W e g ok 22
WIHIBFE WY ORI Y L G DT R 4H O Je

AL, PRI G A8 4 B AR T A8 R ) AR B i N
R S HO T B 32 4, 55 T R E T SE A
&Iy e A T R 5 4 A A T RE 2 TR R 5K AR IR
JEH R E N T R MR R, PR RE E . 5
Bl X AR SR AR 3 R G AR A E R R AT
FREL R S PEHE LR AR YR

1R Tk

1.1 #MRS5EFREZE

P30 I B G FE B R B TR SR T ] BE B
BikEARLGR M5 LIRS, i T e
B — B, BRAKE TRENQ5+2) C. A
MR 12h-d ' N TR B PR 2R, BT S I
B, TEEALOR B 5 Pk
1.2 I 4LE

O BE SR 4 H K B AR SN 20 em A2 A5, S
FEA 0 R 5% 15%- 20%. 25%- 30%- 35% %
Z. —T% (PEG-6000) i Hoagland & 7% Wi B 40 T 5 i
8, B0 3 dFEEE 1 A, A3 A S A R R 7R
B B AH ] o A AR AN TR RS FE S ), 4 i L%
Ab TR FE T AR AR TR G 3 ST R I E S TR bR, %
bR s MEE, BT 3NER.
1.3 MEEHRSHE

I Fr AH GE 5 7K & (relative water content, WRC) K
FH 40 BR300 5 Y, o M L 3 (relative
electric conductivity, REC) 3% Fll ¥ 1 37 0l 52 , & B
N B 3 IR AV Gl R 7 -3 I = S 7 3
(malondialdehyde, MDA) % &, X H Bfi = i & 235
€ 2 B2 (proline, Pro) & &, I E ALY HE (peroxidase,
POD) i 4« 1 S 4L & B (catalase, CAT) 7% 1 . 4
1) B AL (superoxide dismutase, SOD) i 4 35 2 il
24 P I 0 52, I8 iR (fatty acid, FA) 4143
To 2 B A il GC-MS A5 6 st 479 s 27
1.4 #HiEAE

K GC-MS 4 73 At 3 A 43 B i 107 1R 440
K A SPSS 17.0 i3t 4T . [K & J7 % 43 #1» LA Duncan 7%
X200 e B AT 2 L, B3 KON P <0.05;
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K H Excel 2003 5 Jit 46 £ 4 347 # 8 Jr Ak 2zl .
2 AR50

2.1 FEMBXTESEEM R E ISR

WRC Jsz W AH ) T8 57 Joly 38 S5 1R B AR K 40 IR, A
R K 2 A FRRE I E B bR 2 — B g
Y 4T 4 A R FE PEG AL FE JE, HH WRC &£ F
Brfadsh k), KL HEEXNBHLZEREE P<
0.05). 5% PEG 4t 2 T i Jy WRC 5 X} HAH LL T B&
T 7.5%; 1E 15%s 25% AbFE R M WRC 5 5% B8 Af Lk
SR BE T 26.34%. 37.13%, TR ENE; 35%
AbHE R WRC R BEANHR T 46.12%, T50-FF 50% L E

TKE, YO IE A B BRI ORIK RE

RECHI K /N3 7 4 i i 52 45 35 I FR o B A
HERR FE 3K, REC 2Tt e TRHm&EH . 78
25% A BT, REC & 55t KAH, A 67.59%, =& %f {1
2.8 1%, 7% W 40 At 5525 1 184 m, 52 453 4% A BE n 2
% 30%. 35%40 T T, REC 2218 F 1%, B8 & & T
X} HE (P <0.05).

MDA s 5 fig it S8 A0 B 7= 4, He & B AR IR 40 i
JF E A TR, & WA A 2 3 FE B R /NPT, 5%
PEG W}l F, 845 % MDA & E S50 IR E R % 2 R
(P> 0.05), B PEG & &£ 3 K, B¢ 9k 22 41 i MDA %
F D E N, 78 25% PEG 4L FE R MDA & & ZUs R

2, 34 228.80 nmol-g |, LA IR NN T 145.39%, 55
fh % AL ERWR E MDA SR Z R B EF (P <0.05); 25
B Ak FE R FE 14 0 & 30%. 35%, MDA & &= 5 25%
PEG 4 ¥ AH L R M b, H 5 XL £ R (P>
0.05) 3% B Il Ak BE VR B 38 K, Je gk 22wt A i g o
A K, 75 b BRI BN 25% B, AR bR 52 W a AR
5 R OR, AT S 52 451 T
22 FEBENIEHEM FFRP RS

Pro fENE BB ERTWIR, =€ TFEhia
=R R PLE N BT . 5% PEG ALFE R, BE 4k Ak
N Pro & S50 ZE R AR ZE (P> 005 & 1)
TE 15% 1 25% AbEET, Fifi A 35 R B2 1 388 K0 2 52
# L #E s, Pro & & 4 a2 X R 2.92 A 17.37
T, HAE 25% AL B Pro & 80K B & KAH, R
—E R PEG b3 T, e B A N B ERT Y
Ji Pro & ikﬁﬂjﬁi&%@i, DLE 27K 43 iy 38
30% A1 35% ALFE R, Pro & & ilGE R, 5xF LR
HER (P>0.05),

CAT. SOD Fl POD /& 1 ¥ ¥ N i Bk 1% M A 1
3 FhEEARYEE . CAT 75 MERE PEG Ab BE K B 38 Jin i
BN, 7E 25% K PRI A e KA, 9 6.41 Usmg ', LLX
PRI N T 63.52%, 5 30%. 35% Ab# RGPt £ 7 A
i3 (P> 0.05); SOD & P 7E 5% AL B R 5% iR 2 7
AN (P> 0.05), fE PEG 4k # ¥k FF (1)1 in SOD %

#& 1 PEG QB TeHZMH K iHXEIBIRFR 2T

Table 1 Effect of PEG treatment on physiological indexes in K. ewersmanniana leaves

PEG & Concentration of PEG

A HAR bR
Physiologic index 0 5% 15% 25% 30% 35%
WRC/% 93.02+2.51a 86.03+£0.62b  68.52+2.02¢ 58.48+0.58d  52.39+1.03¢  50.12+0.64e
REC/% 24.15 +2.08¢ 4523+0.98d  62.53+3.89ab  67.59+1.09a  58.57+147bc  52.89+4.19cd
MDA/(nmol-g ) 9324+3.1lcd  105.00+£6.25c  133.15+5.66b 228.80+10.74a  89.96+337cd  79.38+1.52d
Pro/(ug'g ) 51.12+2.97c 5542+ 1.76c  149.16+1.14b  887.88+34.77a  67.50+2.46c  60.66 = 0.67c
CAT/(U'mg ) 3.92+0.09d 4.51+0.32c¢ 5.49 +0.15b 6.41+021a 6.23+0.16a 6.25+0.16a
SOD/(U'mg ) 8.09+0.51¢c 8.38 +0.13¢ 1241+ 1.17ab  15.16 £0.13a 13.57+1.83a 9.62+0.31bc
POD/(U'mg ') 3.46+0.14d 3.96+0.21d 5.93 £0.14b 8.21 +0.29a 6.08 £0.28b 4.86 +0.32¢

WRC, HHXI{KE; REC, MXHFER; MDA, W Pro, HZM; CAT, dHIAN; SOD, @EAMYEALE; POD, dHMEE. F

R A 85 R FIPEGHK B AL B )2 5 & % ( P < 0.05). F&M.

WRC, relative water content; REC, relative electric conductivity; MDA, malondialdehyde; Pro, proline; CAT, catalase; SOD, superoxide dismutase; POD,

peroxidase. Different lowercase letters within the same row indicate significant difference between the different concentrations of PEG at the 0.05 level.

This is applicable for the following tables as well.
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P4 K, 7E 25% 4b B R 5% M K, 4 15.16 Umg
Eb o IR 18 0 7 87.39%, 5 15%- 30% Ab FE ¥ v P
EZRAEZE (P>0.05), 35% 4 H T SOD 3§ %~ B,
B3 I 3% 22 5 . POD i M S K 2 50 T i G PR AR
a3, HAE 25% b BT 35 PR i oK, 5% HEAE b
T 137.28%, 2 J5 POD & 1 2 R R, Hhm
T-xHiE, —HEREE (P<0.05). XPEDEZT
T B W a w, R A 3 R OR A S ) D 0
B, 76 25% AL BETR 3 b Bl % 1R AR 0L B0, LIS BR
T TR SO A A 3 BB 45 T v POD I 1 3 I
K, H KL SOD, CAT #lEH /N

23 FEWEBNIEAEHRERBRERLSE
B 52 Ml

ek A a e iR (FA) £ EE i 16 A ig i iR
I (3% 2), B35 6 PR AR I PR (saturated fatty acids,
SFA) 1 10 Fh A 161 A1 fig i B2 (unsaturated fatty acids,
UFA). SFA 1, & %l £% i iR (C16:0) F1 £ Jig IR
(C18:0) 2H ;s UFA E£E i o-T KR (C18:3N3). & fr
2 (C18:1N12). 1 & (C18:1N9C). IV i & (C18:2N6)
H s, Hor, B D7 R (monounsaturated fatty
acids, MUFA) 7 Fl . 2 AW F1 5 7 BR (polyunsaturated
fatty acids, PUFA) 3 Ff . B¢ 4% 22 %) i it | & AN A ik
% PEG 4b ¥ )5, fIR Wi 2 41 43 5 % FE AR Bb R R AR Bk
A%, AEA 5 2 % 40 o) 7 FE B PEG Kb B P (1 3% K T
KA.

5%- 15% PEG & FE T, Fr 1 1L &7 IR (C22:0) & &
1E 15% AR T 508 22 7 B35 (P < 0.05), HAR&H
g ES X IRA LG B3 2 R (P> 0.05); 25% A
TR 45 415y S AR B T A KA, 55 B A B
7w 3 (P < 0.05); B & AL BRIk BE 3 0, AE
30% Fl 35% AL PR T, ANV AT AR B ER P 1 R (C18:
IN9C). a-V. #k & (C18:3N3). il 2 (C18:IN7) & &
L5 7 K0 T 197 IR TR A6 AR TR (C20:0). 1l AT R (C22:0)s
KEERR (C24:0) BB S5 25% M EZR AR E P>
0.05). iR 45 B % 8 PEG Ab BE xF B¢ 28 2 - A 4 g
JENE T RRA 7 & &4 T — e ER R, /£ PEG
25% Kb BETF, A8 3 3G 0 RE 7 B ) E R T RN
18 3E B .

2.4 PEG BB T4 M H &igtrtEXx Mo

FHOYE S0 BT (3R 3) KB, WRC 5T 8 hr#8 2

AR K R, Hd 5 Pro & &, MDA & &. SOD i
PEA G A B 2, 5 REC. POD i . CAT i 1+
SFA & & . UFA & &% &2 7 ¢ (P <0.01), 1K
R4y ) N—0.737. —0.708. —0.928. —0.682. —0.748;
CATiH 5 Pro & & MDA &AM LA K, 5
SOD 3 1 & 3 IEAH 5%, 5 REC. POD jf H Al 2 3% 1F
FI5E (P<0.01); SFA 5 UFA & &M —8, £
P IR IEAH G, AH G RN 0.942; JoAth 5 A5 9 5 2
(B 7E 0.01 5% 0.05 7K~ 52 32 35 3l 2 38 A 5K

3 e

T 5 Joly 3 I 4 P 1 K 5 2 1 A IR B R
FAST K B IR R B, R A 40 IR B ), i RS
B, WA T 2R R AR S i ok 1 1
F, SEYI AN A R Pro 254 HLA i s AN 2R AL
T B E RS, BRI R R R
i L g R R AR g b, B A B K B
&1, Pro 27 8 AE 25% A0 HE R IA Bl R, HR B &R
FE Y 17.37 £, Pro 2 & 38 e e H 1 Mg ¢ K, 150
T 5 o A 4 3 1 A 0 L, AE A WG & Rl Pro DA
B0 TR R AR A M PR BB B, 4 RN K
BRI, AT SR A0 (4 T 2 B 77, 3K 15 40 45 2B
02k 2 R 9 b Pro B AR R B 45 SR A — 3. b
R B R I 25%, Pro FrE R MRS, U EIR
FEHTREHECZBHE TREEGTH S NBE
WATEE ST

MDA & —Fh B A 4 B 25 M 4 T, 2 240 i o
L E A, DA B AT I B O A A
2 P, ARHF AT, 5%, 15% A FEF MDA & &
EE T HE I 0 T 11.20%- 29.97%, it W 40 Jifa JiE 5 5k 4
PO A A, 40 A JEE 52 4 56 A /I s 55 0t ELAH B
25% AbPE R 1) MDA & &GN T 59.25%, K B4
JE ek A A R T v, AR R G S R R L, iR
J i AR Ak R R I, B IE O MR R A AR, 41 R R
AR K B ANE, (W H SUR BT S R Tt
w0, AR K B R R, B RE AR, A
W 7025 A A, RIDE 952 v A X 55 7K & 5 A X
CICESTE NV P

JIGE 7 T2 11 9 00 i JEE fy B 2 AL e 20 B R o
E 5 R e ) SE At 45 44 o B U7 TR 4 e AN 2 43 Sy L
JE 107 T2 AN AN VR0 i T R, AL ) T A2 B T B E B
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Table 2 Fatty acid composition and content in K. ewersmanniana leaves under different concentrations of PEG stress

e &

Fatty acid composmon

PEG¥ & PEG concentration

content/(ug-g ) 0 5% 15% 25% 30% 35%
HIFE(C18:IN12)
Petroselaidate 82.22 +4.35d 98.20 + 6.71cd 108.67 +7.72abed  166.60 + 14.59a 153.62+33.87ab  140.47 + 4.15abc
ﬁfft(fl&mgc) 70.40 + 3.49¢ 86.88 + 3.78bc 91.11+9.33bc 166.30 = 15.17a 143.93 £29.38a 120.98 + 4.54ab
10 JUBRIGER
(C19:1N9T) 34.93 +0.93¢ 39.51+2.79¢ 38.24 +2.80c 66.67+3.76a 53.06 +3.72b 58.79 + 4.26ab
10-Transnonadecenoate
EMQ(G&ZN@ 71.03 +2.45¢ 82.55 + 5.64c¢ 78.48 +5.93¢ 139.00 + 7.81a 111.85 + 7.84b 124.87 +9.62ab
Linoleate
J-11- AR AR R
(C20:1) 35.82 + 4.48¢ 37.68 +2.89¢ 4872+ 13.53bc 10692 +2.33a 56.31 + 6.77bc 63.23 + 4.50b
11-Eicosenoate
a-JFJFRER(C18:3N3)
Alpha Linolenate 444.75+21.45b  471.06+2629b  475.43+4581b  874.10+23.75a  656.64+46.93ab  475.73 +22.85b
f; I_ffégmlm) 9.01 + 0.40c 10.34 + 0.80c 9.82 + 1.14¢ 17.19 £0.27a 14.00 £ 0.57b 12.45+0.47b
SFMTR(C18:INTT)
Transvaceenate 10.93 + 1.49¢ 10.24 + 1.00¢ 12.14 £ 0.95bc 17.21+0.86a 13.25+ 1.07bc 14.70 + 1.29ab
EL o 5
SHMBR(CI18:1N7)
Vacconate 7.86 + 0.50b 7.08 + 0.26b 8.18 +0.55b 16.48 + 1.63a 16.22+2.58a 13.78 £ 0.67a
1-IFJRER(C18:3N6)
Gamma Linolenate 2.87+0.49¢ 2.78+021c 2.87+0.33¢ 5.75+0.30a 4.48 +0.30b 4.83 +0.52ab
A IR (C14:0)
Myristate 6.70 £ 0.37¢ 7.97 +0.45¢ 8.16+0.47c 14.28 £0.74a 12.09 +0.36b 11.55 £ 0.61b
Efﬂ?ﬁégl&@ 544.87+19.05¢c  591.69 +31.28¢ 607.64 + 24.19¢ 876.39+4557a  762.40 +27.95b 700.30 £ 9.41b
=7 .
g%j;%écmm 33244 +3194c  375.34+19.30c 378.57 +31.20c 585.65+44.05a 47547+ 13.44b  404.59 +10.14bc
TEAE[R(C20:0)
Arachidate 6.77 = 0.79b 8.85+0.52b 8.97 +0.56b 1430 £0.79a 13.06 £ 1.32a 12.54 £ 0.34a
ARLHA .
WL 7 R2(C22:0) 12.68 + 1.34c 16.30 + 0.58bc 20.67 £ 1.60b 37.23+2.33a 34.02 + 3.80a 31.08 + 1.40a
Behenate
AEEER(C24:0)
Lignocerate 11.92 +0.66b 14.49 £ 0.98b 15.26 = 1.41b 30.52 + 1.59a 28.07+4.32a 25.66 +0.16a
AMEFAEHTER(UFA)
Unsaturated fatty acid 769.82 +42.97c  846.31 +85.82¢ 873.65+14334c 157624+103.76a 1223.37+201.39b 1252.44+60.28b
TR T ER(SFA)
Saturated fatty acid 91537+91.49d 1014.64+91.59cd 1039.27+99.14cd 1558.37+157.86a 1325.11+86.99b 1 185.71 +31.44bc

AN VLA 7 IR Hh T B A T BRI A T RN B T B B A
b, G B bR 5 R T R B Ok AR AR Ak, M S
(UL BN 1 2R o AHE S, FEAIR IR B 1Y) PEG 4b B
T, N8R %% 41 4 & BBt PEG AL FRIK 1 T+ i 2218
B, 5 X5 AR bE 22 B A B2 (P < 0.05), I sh P

ﬂ%fﬁﬁ% Wi o 24 Ab BRI FE N 25% I, N A g iy
PR BV I K, SRR B AL B 22 7 2 (P < 0.05),

RUITE 25% T S IE T, A8 4 38 3 35 I A v A0 i 1y
% 1) £ DA v I 1t Bl M, sk /s IS4 455, A T
REEY P F Y PEG A BRI ol 30% B, ANl
HUE 07 B2 P o 5 R D7 R A B R B & 48%, T AR AN i
195 B8 T o s i R R N & 52%, 3R R R
PEG b B0 #3403 45, AN VA0 i I R U 2E AR
T RORE, VLA 1 R A E R, RS R B 1 T R,
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Table 3 Correlation analysis of indicators in C. ewersmanniana leaves under PEG stress

& #% Index WRC REC Pro MDA SOD POD CAT SFA UFA

WRC 1

REC -0.737" 1

Pro -0.277 0.537° 1

MDA ~0.144 0.540° 0.958" 1

SOD -0.396 0.736" 0.856" 0.883" 1

POD -0.708" 0.876" 0.771" 0.745" 0.848" 1

CAT -0.928" 0.808" 0.429 0.35 0.543" 0.848" 1

SFA -0.682" 0.692" 0.730" 0.619" 0.609" 0.854" 0.789" 1

UFA -0.748" 0.632" 0.699" 0.534" 0.573 0.787 " 0.802" 0.942" 1
WRC. REC. Pro. MDA. CAT. POD. SOD. SFA. UFA4FHIFR/RHM E/KE. XTSI, MER. Wi, dAEll. ey,

AR AR AR, R 5 BIFRRAE0.05 AP FI0.0 /KT 3 4 5%
WRC, REC, Pro, MDA, CAT, POD, SOD, SFA, UFA represent relative water content, relative electric conductivity, proline, malondialdehyde, saturated

fatty acid, and unsaturated fatty acid, respectively. "and " indicate significant correlation at 0.05 and 0.01 level, respectively.

PP S UR: Doy (Chlorophytum comosum)
Jv i 5t 2H R R 5 i v 45 AR TS b v R R
BRI 0, 5 A AT I S50 A — B, itk HE T
U 9 A8 ) Ve AE 32 3 5 28 3 R T A AR N
i 77 T2 0 2 R gk /) = 5 B 2 o A A ik ) R
it .

FE IE % 15 30 R 40 BN 3 % %8 (reactive oxygen
species, ROS) (177 A M1 fr b T3 &Pl IR, 5
JHiE T B Y A N ROS KE R, 20 M A% € 4544
8 30 AR, A T S A K R 4 o A
P2 AE Bk B ROS, 9855 U P 38 R A ) 3 R I
FW TR e T KO R AU S Y 1A
™, B ok 28 4y 1 2R R WK B PEG A4k B )
POD. SOD Al CAT 3 0 i 35 1 ¥y 7] 8 3™, 78 25%
AEFEFHIL R T ORI /), POD i, SOD & A CAT
TS 0 IR LE B 0T 57.86%. 46.64% FT 38.85%,
R Y 52 BT 5 b i A Ak B 3 R AR I B
ROS A4 RF AR JE AR S, DRI R Z5 0, LA it
WA AR A I RE 0, SREEL BN 7R R R R
Yoyt AE A 0 1y 38 A B e JSE RS T R 45 R — B, b3

£ 2 Y #k References:

WK I 25% J5, 3 MEEES 2 THRER . H
UE AT L, ZEA VKR B2 () PEG 40 FE R, JE 4k i@ i ) 3
PrA AT R Gk RO 5 Jkb 4 i 8 ROS it £
PR, I 55 G I ks TR IR EE A T, A
T 2 G0~ e IR, RSl ik S A I R, 200 PR 32 453

LR ERATIR, 15 5% 15% (KK B PEG Ab 3L T, B¢
AW WRC R [%. REC 1 K. MDA & &%
AN, 30 R I Ak, A aE Y s g
WY Pro & . JA S LA EE RS R FFIEAR
o) SFA Fll UFA ) 25 1 47 > sk 55 5 1 iz 4804k xT 48
Ji A 2R S8 45156 s 7E 25% PEG AL FE R, MDA & & A
JE 38 o, v R RS AR Ik SR A R R D R, R A 38 I IR R
KEM H Pro & & . 358 PT S A BG VE 1% 38 K0 s
o OUFA & & 98 D T 5 W8 & s 09 408 55 5 7E 30%.
35% ik PEG A HE T, Pro & & N B LA AL
RGIEMERRK. SFA S &N, IR 2 E ™ &,
ML, BE SR B 4N W 7E PEG AL HECAN 25% I, B
VAR AR Y B AR R R A R P
5] ' FH TR ol v 20 1R 75 40 2 43 DA 386 53 56 5 o 3 1)
Pk
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