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ABSTRACT: Objective To establish a method for determination of superoxide dismutase (SOD) activity in
methanobactin (Mb)-copper complex (Mb-Cu) by pyrogallol autoxidation system. Methods Mb was isolated and
purified by macroporous resin HP20 from Methylosinus trichosporium IMV3011 fermented fluid. Mb-Cu was
prepared and its SOD activity was determined with the pyrogallol autoxidation system by ultraviolet spectrum
analysis, systematically. The effects of buffer concentration, pyrogallol concentration, Mb-Cu concentration,

EDTA-Na, concentration, pH value and temperature on the mimic of SOD were investigated. Results When the
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concentration of Mb-Cu was 0.8 mg/L, concentration of Tris-HAC buffer was 0.05 mol/L (the buffer pH value was

8.2 and the concentration of EDTA-Na, was 2 mmol/L), pyrogallol concentration was 0.363 mmol/L under

temperature of 20 ‘C, the autoxidation rate of pyrogallol was relatively low and the inhibition rate on superoxide

anion radical was higher. The method for determination of mimic of SOD of Mb-Cu based on the pyrogallol

autoxidation system was established. It was found that Mb-Cu was in accordance with the general rule of the

biocatalyst conditions influenced, but had higher thermal stability than other biological enzymes. Conclusion

Mb-Cu can be used as mimic of SOD for scavenging O,, and the optimal reaction system suitable for the analysis

conditions are established in this article.

KEY WORDS: methanobactin; methanobactin-copper complex; superoxide dismutase; pyrogallol autoxidation;

superoxide anion radical

1 51 &

B A ALY 15 fL B (superoxide dismutase, SOD)J&4:=4)
NPT AA LY, A% bR N B A B B T B h 2L,
PNITEES I E R I TR E 5= S EP N s i)
SOD FEVRAMEIE I 1) J, sl AR SR FE I, H A

L4 BT SOD AL DUAGE % LAMHD) | Bk el Schiff Hi i
AP OWE AR, [HH T KRB A E AR SOD i
A S A 3 2 9 I S R AT B ) A et AR AR 4 o A A
GBI G U BB AL G 8 T AT AR T — PR 22
e A WV R 25 B s e R A AF Il A, R b Sfb T R
(methanobactin, Mb)J& H1 F bt S04k 1 7™ A= 114 -5 F 2R AR i
HiA e A A I Kim 25078 2004 48 O R
il 4 1) B 75 TE (Methylosinus trichosporium) OB3b K53E4)
oA TS CusHi014HeCu, 3 FiH
1200 Da 72 47f) Mb., Choi 55 B, Mb 4543 43 11 4 L fi
Z 5 T 8ok B % BN % B8 (particulate  methane
monooxygenase, pMMO) b FH i S Ak, [R] B384 i T 3 1wl
pMMO > Cu® iy Fit, I HHA R 0,0 H0, Y
SOD V&1, 2011 4E, ¥ 32 MOVR I M. trichosporium 3011
i1 Mb HUA 545 a4 RER L SOD 164k .

AR 2, SOD R T 45 [ T R & ik
KGR AR B AL, T AL BT R - TE 5 ) (Mb-Cu)
KLHAT SOD i, AT LGl R 5 52 M akAs, o) KA
Lok AR 77, 32275 B ARSI RR, it HLAE 7™ AR,
Rt 25 5 W AR Mb 2 AN, 4
FRE/N GSERGE . B TRIL, ATLIEA SOD 1N
B E IR T S

AL EEZS T M. trichosporium IMV 3011 1E R S25
R TR SR, /1S Mb-Cu, id %% Mb-Cu Eifll SOD
P B BH & F =R B R, PR Mb-Cu #5548l SOD iy
R o R R ERAMEIE 43 8T Mb-Cu XK =B A &R B &1k
PR A T ES T B Ak S g R, #r AR = A

FAbIRZR Y Mb-Cu B4 SOD 1% ST 89407 444, & Mb-Cu
YR SOD #5481 At 1% 1oy FH $2 (AL BRI AR 40

2 HHSHE

2.1 X5

UV-2550 $84h-7] W43 o0 B IE (B A& B H# A HE]);
Z-16K 155 H % B UL (3€ [E Sigma /A H]); 6507 SBG 42
Hah kBB RXED RS LREARLS
7] );LDZX-50KB 37 20 77 28 VK T A (9 F 2 BRI 4
B)); DHG-9203 A H, $1E I 5 R T4 46 (v -1 244U
AR ), SHB-IVAL A fE 3K X 2 H B 25 HE R M K
WA T AR F]); HNY-100B 1 35 F: 5 3% g (R Bt T
BRI AL AL A FR A R]); BLB10-HY G-J2 A2 49 [ 7 4% bR
(RiEEECEYRHEA R A); 2-16K @ U THHL(H A
AREHAL A ).

Diaion HP-20 KALUK B G AL R € HrRHE A
FRANF]); B I M. trichosporium IMV 3011 HHR Y
W Bl B A Ab B 5 BT 2 43 R AR Ak B AL B (S U7 3000
U/mg, LG4 FEAYRHE A RAFD,

W 2R (o Hral, KEETT R Sk 2 il A PR A
al); ABIK = (A Hral, RETTHGE RS aifk o fin); = 5%
RS e (W4, Solarbio A ), ZWE. BRERHE . vk
B2 (b al, RHET R Ikl A B A |
22 RWHE
221 WREMMEHHIZR

LA M. trichosporium IMV3011 RLEG R Fh, 35T IR
HTCHLER R SR IE, REFR BRI A WS B, HA
B Sr2 SR i Bl ] o T ) A0 5 5 3 402 P A i
SIEM 22D, BT 121 C.0.1 MPa = HZE KR
FHK B 20 min, 5 FRZR VKRG, 50 B R 3 22 1O
BTG IAER, SR 20 min, BHIEEE, HEME
FERFRIHE 10%(V: V)R, FERIEEFRIRE R 30 C, KL
PEFEIZHE A 180 r/min, 25 S H 0.5~0.8 L/min, LAH
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BEABR TR, 3 A F s o R 1 sl i R RS AR
rp R BN 0.1%(V:V), REFEREIAH 5 d.
222 Mb-Cu 4%

B B BE E AL R A BRI T 4 “CTF A 8000 r/min %33 2.0,

BB 20, il CAS 6 elE gl Mb &l DI
IR HE Mb:Cu®'=1:1 [ FL A R AR BR AR 15, 8 24 h DAGE
2 HoEedhty, RASNASW ML FHTEILR Diaion HP-20
KA AR (1.1 cmx80 cm JZHrE)HEATIE, FHZEIEK
B2 AW R A 2% PR, T 60% 2 B3 W2 B 9 Mb-Cus
VR T 40 CleEsEZE kIR, L& H TR P45 Mb-Cu 3F
B F-20 CUkAHitiAr 5 .
2.2.3 Mb-Cu 444 SOD # 4

1E 25 CIHIRMIREET, [ Tris-HAc B INALRH
SN, STEIVRA, GBI A @R, B 20 s SN
FETER 1 UCFE 318 nm Ab MR GAE, 0 SRIZ AT il 2R
K ko, VLAENABAR = A AR Voo 765 — 4 o
A BRG], BRI b, RN A LR A = ET A
Mb-Cu %I FA RO K, (AR BREUARAE, (o5
PEHRER AOBERA oo ME—28 0T USRS ARR Sh X412 =19 [ 45
e & v, 119 Mb-Cu 55 SOD 1 [ 8 AL 3 5 K 41
S EJFE L 1,

#Fz1 Mb-Cu 5 SOD §I 8 S ALIE R R HDHI 2N E MAER
Table 1 Addition of sample for determination of the
autoxidation rate and inhibition rate of Mb-Cu and SOD

R wE4 AAMA XPER4D RSl
Tris-HAc(mL) 6.0 6.0 6.0 6.0
£B2K = B (mL) — 0.02 — 0.02

Mb-Cu(mL) — — 0.04 0.04
SOD(mL) — — 0.04 0.04
W ZE 7K (mL) 0.2 0.18 0.16 0.16

Mb-Cu XF 4B % = )y B & 1k B9 9 il 2 (percentage
supperession, PSﬂH}Q\\Et(l)[lé]i+%::

PS(%) =100x =" (M

s vy AR = A A R, s

VoORIMARESY G H AR, 57

PS RN, %,

WETE ST BN ROME & 7F 25 CIEIRIFBE AT, &1
mL SRR, AR ARIE S Y [ AR R Rk
50% R BRI S BN 1 AN EEE Rl
(PS=PSYx100% ) 1 1 (o

50%x PS 4
Arp: PS: 4F2K = A A L%,

PS": B B Mb-Cu BAMHIAR 2K =By H S LR,

Mb-Cuii /U =

v BTN B s RE R AR, mL;
6.2: SN REAAFR, mL;
D: T sl R R A4

3 HERE55H

3.1 EINKE S IETE B E

0.05 mol/L /) Tris-HAc(pH 8.2)Z AWk 6 mL, T
ZE 25 °C, fiINA 20 puL 0.15 mol/L ISR E =W, FAME
5], VARl as PR 20 s I5E WG E . Hegs S an
B 1R

1.6 -
14 +
12
1.0 +
0.8

WL (A)

0.6 -
04 L

0.2 /

0.0 1 I 1 I I 1 I 1 I |
0 40 80 120 160 200 240 280 320 360 400

B fal/s

1 SBZR=1 B R SESMRIE AL 2k (n=3)
Fig. 1 Ultraviolet absorption changes curve of pyrogallol
autoxidation (n=3)

TE—E IR BTSN, S8R =W B Ak S S biE
R AL R, A, B B R A R RME, R
JE R IR TR, TE 0~200 s Z 1N, 4RI =R
VR XCT 58 A 14 I VA 58 32 5 ST [ P 398 D v 52 25 2 398 A P
5, 1E 200~400 s, Hy-#ryuoniE 2 e i As b, WOkl
Wsh, ARMKRRARRE, LkiE etk R, it
V) T2 1 PN 9000 2 6 S B MR P s B K iR 22 . B R
LA S (5 B (R HLAT B A R DG R, TR I 48R —
Iy [ 48 A 1A 2R 2 AT S g Bt i) 450 51 0~80 s Z N,
Pl 2 AT, % il ] v S R S 43 B (0~80 ) ik [
I: 4=0.03312+0.92457, R*=0.9805, &M X R B¥. HAl
ANk [ A bR
3.2 Mb-Cu #&#l SOD EMH X =B B RILIE RN
=52
3.2.1 A ER pHAERT f B Abit F A 474 F 69 % ra

VLI pH B T LA S 25 1 5 M SR 2 = T SN 1K 2R 114
PEIRSE, DRI 5 S WA R I LA A IR Ry 25 °C L 28
HIE R 0.05 mol/L(FH EDTA-Na, 7 2 mmol/L).
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Mb-Cu ¥ & 4 1.0 mg/L 48 #E = Wik & 4 0.363 mmol/L,
EAF pH {EH(7.8. 8.0, 8.2, 8.4, 8.6) 4B =M H & 1k
TR SO A S A AR, BERTREEN 6.2
mL. Z5RWME 2 fis.

HE 2 AT5, BEE pH [HMBHE R, HEAHLEHR
= A AR RN, X T EE S pHAERE KT, 4R7R
=R R H & H 5 e, B AR 2R R RE
EARGE, M8 AAE K5 A4 L, Mb-Cu #£40
AR IR =B B AL AR SR, pH {HAE 7.8~8.0 Z i)
Mb-Cu F S A AR 2R = A A L2 TR B 5, B pH
v 8.2 B, AFZR =Y H AL AR WAL, T Mb-Cu B
wh X A ST ES SRR R ek pH (B KM
FEAIR, 7E 8.0~8.6 ZMu], Ml V-2 FFE T, £ pH K
7.8 B, HHK Mb-Cu FE S il AR &, (HRARR =
Wy B AR R, O I Rk, e i) R R
1% pHAE K 8.6 B, M ARARIR =W B S fb sl 2R i, (HA)
Tl ZEAR, B i R USRI, 2 pH (EN 8.2 I,
Mb-Cu X} AR = B RNy 32%, iZTEHENAIEIE, 48
A% e HE pH {E - 8.2 BY Tris-HAC 22 iAW .

3.2.2 EDTA-Na, #9e A& 4 f BAbik F B 37 5] F 69 %

T Fe*'. cu®*, Mn*"| Co*", Zn®"% 4 g B 1T i
BARATE = I [ A L, o Fe*t. Cu*t. Mn* i)
K= AR RS SRt R E A EDTA i
Fr4 B e F 0 TP, e RO ik & A4, & A [
EDTA-Na, I A&(0, 0.5, 1.0, 2.0, 3.0 mmol/L)Xf4B4 =
M B 4 Ab s 2 KA R g, Z5 R ANE 3 R

RN T S| G B g PR e L | S i B e P 7
B S H5R 2 1.3 4517 i EDTA FUPIA AT BRI 52
ffi% EDTA-Na, WEEMZEHE K, HAMALSE =/ A
AR Frsm, (HASERBI S, 78 EDTA-Na, KF 2
mmol/L A F 4 fb 3 ARk T 722, vl B4k A
bR 22 EDTA-Na, ¥ A8 L2 3 /N o #£ EDTA-Na,

08 - Mb-CusiV, 1100
07 | ALY, 7
o6 B PS,, ., {80

0.5
0.4

60

PS/%

Vi(s™)

03 40

0.2 20
0.1

0.0

2 pH {EXS [ AL R i 2 B 5 (n=3)

Fig. 2 Effect of pH value on autoxidation and inhibition rates (n=3)

WEHARAT, Mb-Cu #5440 2K =B A A bR
AT B BRI R AR AAR, X2 EDTA-Na, ¥
FEEARES, AR B LM EREEFIHRE LTSS, 5
KRB FRMEERS Mb-Cu BRITHIE =4 541
YERHAFER2R = (1 B AL R Mb-Cu X A 9 85+
A AR 2wk, H EDTA-Na, ¥R EE7E 0~1.0 mmol/L
Z 18], 4F7E = m i H A LB Mb-Cu X 4B7KE = Byl i 2
WK, XEESENE FIEMREE TR, ME
EDTA-Na, ¥ & 1)_E T}, Mb-Cu b i 24 482K = By iy A A4k
A B X A B B BRI R G BT T L R TE
e EDTA-Na, 50T, Mb-Cu KL 2R R P 23848
B g A, R ABOE =B A AL R N R,
Mb-Cu X & & F A R EMMEI R EFH . H2Y
EDTA-Na, # & 2.0 mmol/L i}, H1T Mb-Cu Ff4 Cu &1
5 Mb 25 & B P R AR, R AR Cu B 5
3L EDTA-Na, 464, U Mb 5 Cu (R4 75 JA DUy 605
AL —#97, BETT Mb-Cu 9 SOD W& HERF(R. MR
F, BRINARRWEENEMER 02%A 4, EIEELT
(P<0.05). [FA}, EDTA-Na, i %4 2.0 mmol/L B, Mb-Cu
L SOD i & B B T Bt 2L 0o 38 A i o TOE
EDTA-Na, i & i A4k %24 2.0 mmol/L,
323 S ERGREAT A BALiR F AT R R h
TR AROR = B A AR SN RE KA 55 R R A PR Ak
BRI IEAT, DBAMALGE R . #3E A Tris-HCL,
M ClU' 25 Cu™ 4 A i 5% i 52 060 A I s, DRtk
Cu™ JG 5 R A K IR L™ DR S ] v JBE ) 48 s TR A0 S
R BRI BN, B 50 mol/L #B7K = 0.1
mL . 1.0 mg/L Mb-Cu 10 mL AR [E ¥ (0.01,0.05.,0.10,
0.20, 0.30 mol/L)Tris-HAc Z& &K (pH 8.2, &FH 2
mmol/L EDTA-Na,)50 mL i R ANER, 5L i
TR B TSR 2R =By 1 Sk R M R s e, 25 R
Kl 4 fiR .

07 . Mb-Cull?, - 100
0.6 L HE Ay, J
os | B PS,,, . 180
%
=~ 04| 7 160 ¥
N % ? &
3t 7 7 140
% VI
% 2
02 | N 7
? 20
0.1 2
7
0.0 Y/ D ~ 0
0 0.5 1 2 3
EDTA-Na, & /(mmol/L)

€13 EDTA-Na, 3 BEXS B &AL KA 3 1 00 (n=3)
Fig.3 Effect of EDTA-Na, concentration on autoxidation and
inhibition rates (n=3)
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%8 &

B 4 FIH, BEE 22 0RO AR, A AR Y
A 4 A 2 2 S SR i R, T Mb-Cu A S B Alfb
TR GRS, Mb-Cu X452 =1 H A bifil Rz
HRREATG . 2 v FE AN 0.01 mol/L ] 0.05 mol/L i [ A Ak
BRI S, 10 PR TR G2 i VROV R N A ) AR 4R R =T
A A 2 2R BRI S5 [RIEE, PR AR T R (E A

X B AAAC AR R, HAE G W e B A A U I

KIMA Mb-Cu [958 FIFE & P 48R =) A AL R Rt e AR
B R B SR AR EE S 0.01 mol/L B} Mb-Cu %8 4 BH
B B SR SR R, (HR T AR =B A 4
ABHR A, B A N EL AR ES, BT AE B R Rl P e
B AMETE MR BE S, M2 RN REEAR R . HIL, &4
IR, SRR EEBERE 0.01 mol/L iEL.

324 AR EZBra)REA B B4R R BB R R A

AR = v B R % I AR AR T A B T A R )
T R 48 S 43 47 0 RAHRE o PR I T A 28 vhis W 0.05
mol/L Tris-HAC pH=8.2, 2 mmol/L EDTA-Na,, Mb-Cu e
B 0.8 mg/L, il AR SRR =B A (0.242. 0.363 .
0.484 . 0.544, 0.726 mmol/L), HLETHRT [ 4 Ak 58 5 R 3 i)
BRI, G5RME 5 Fis.

M S ATLUEH, ASILA AR RSS2 = Bk T [
AL R A 0, Mb-Cu B Sh 410 H R AL % & % Mb-Cu
FA AT )15 000 A H v B AR O, e VR B A IR, Bl
WM, AAALER TRV, (HY kA me, A
FALERARTE R, MABZE =M )E N 0.242 mmol/L I,
HHE B R R, H Mb-Cu SR 2 7 [ i aym
BhiE, (HAZE =M 7E ik BT B 3 L B P Bl 3K
W R TR, A LA 482K = vk B o 0.363
mmol/L, & BEAH S T ] L A & HiN A 0.05 mol/L 4B2%
= 40 pL.

0.25 - Mb-CulV, - 100
HEMLAY,
020 P, . 180
2 %
»
~ 015} 7 & 190 «
) 7 2 S
S V 4 g
-
0.10 | % 2 40
% 7
% g
0.05 B {20
)
%
\%

0.00 S B 5
0.01 0.05 0.1 0.2 0.3

SRV MR B /(mol/L)

P&l 4 Tris-HAc ¥ B X 4B 24 =W F A8 KA I 22 1 %01 (n=3)
Fig. 4 Effect of Tris-HAc concentration on autoxidation and
inhibition rates of pyrogallol (n=3)

325 B B Ak F A E 0
TR EE AT R0 Mb-Cu BE4EL SOD BT, 78 LA E 1Y
BRSNS T, ArB1%#E 15, 20, 25, 30, 35, 40 C/E
R BB AN A S, 25 88N TR shil B T AR
=AY A AL A Mb-Cu BI4MHI2R . 5N 6 iR
I 6 AL FiE NIRRT, HRAANHSR
ALK RIN, {0 Mb-Cu #f 54 A A AL R AL A I
. Mb-Cu X #8480 B 1 ) E S p 3 32 Y L & 20 °C
i TREAR, DR AT B 2 i 1 I Mb-Cu 3R 45 F Al AR
SRR 56, HMARE 7 A h A mREL T
ANFasE, 5 TR I SR 1 P B )ty € v ] = A 2
D5 Ay 8 S B s R AR 2R AR b L IR R 20 CH,
UEBF Mb-Cu XS A B 7 B th 3L p sl s m, B A ek
RKFHAR . Rk s ik 20 C
3.2.6 Mb-Cu L SOD #f f AAbik F 2 74| 5 3 0f 69t
HJ% 8¢ Mb-Cu 1Y) SOD BHETHL, Aial5e 43 Bl A 7]
e FE R Mb-Cu Fll SOD £ 5% 487K = [y [ S AL B 1 A9 il
TR, R R R AR T R B R SR DL R SR 2=
5t, AWt Mb-Cu [ SOD RfHEG K /he 554K 7. B 8
FiR
P B AT, SOD 5 Mb-Cu M 4R = [ &
TR —EIHEA . B 7 BT, 7RSI N, B
FRE S B EE RGN, SOD XFARHE = Wy [ A Ak i R AL IE A
FH, BB SOD BYES N iR A GEAS B I 4028 = B B A1k
HCRAAVEFH . 7E SOD WeJETE 0.6 mg/L I+, 4B2E =M § A1k
WA, 24 SOD KT 0.6 mg/L, SOD % A b8 4 1)
VR Mb-Cu Bt 45 4 2 Bif 2 v J32 16 it e A 4Lt
SeRARHHER, WijE K HEIIMHIER . £ Mb-Cu ¥kERF
0.2 mg/L I, XFEBIR =1 S Ak 1 300 ] 415 FH 28 47 o sk,
R T T 0.8 mg/L B, XF4B2R =l B AL a3 ]

SN Mb-CuflV,
035 - Qi’ﬂﬁgﬂVo - 100
030 EEPS,

80
0.25

0.20 60

Vi(s")
PS/%

0.15 40

0.10

20
0.05

%
/
7
g
/
7
V
2
%
2
2
2
2
2
%

0.00
44 0.

R
[\
[=))

0242 0363 0484 0.
£BZK =¥k BE/(mmol/L)

W

s AROR =ik B A UL B M 3R A R0 (n=3)
Fig. 5 Effect of pyrogallol concentration on autoxidation and
inhibition rates (n=3)
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035 1 N Mb-CutiV, 1100 2 XVsoD
030 HEAY, g0 | #AMb-Cu
B P, 7 180
0.25 5 70 IR
v ° 2
020 g 60 o S eof =
" f % vy VJ§
< 015 % 20 = [ 50 1 g
’
0.10 ? 40 1
% 20
0.05 g 30 L %
0.00 £ . / 0 20 M
15 20 25 30 35 0.2 0.4 0.6 0.8
TR/ C FE SR (mg/L)

F6 XS AL A 3R B (n=3)

Fig. 6 Effect of temperature on autoxidation and inhibition rates

(n=3)

0.10 svsop 7010

I N wANVb-Cu | ) o9
) :: _ § {0.08 _
g o § ooz
S § % 006

R

0.00 % % % % 0.03

FEABYR B/ (mg/L)

P&l 7 Mb-Cu 15 SOD BEXF &8 2 =B 19 4 AL 3 A5 00 (1 % L (n=3)
Fig.7 Comparison of the effect of Mb-Cu and SOD on the
autoxidation rate of pyrogallol (n=3)

VEFRSFE— A8 AR BUE, HARZR =B i) B A 4bK
Wt s, HS SOD X 4 BH & 1 A9 3 il £ F b a2z
VT o I 8 X1l 2 AR At AT AR IE b iAW A

25 bR, WIEGE Y RN AR R O DL SRR, BD
Tris-HAC ZE AT 0.05 mol/L(ELH S w1 pH {8 K
8.2, EDTA-Na, k& 4 2 mmol/L), 4F7E =Bk 4 0.363
mmol/L, I H 20 ‘C, Mb-Cu ¥ JZ 4 0.8 mg/L, Mb-Cu X}
AR2E =B i) B SR R HAM S R A S SOD ARt
Yo B R B 1S BRI B o 3, DA ST 1) Mb-Cu 5
1 SOD & 1 i AT vl B R R B 4514
33 LMEEMMEITER

7E 0.02~0.22 mL 2 [A] fEAf 5 B 5 43 AH [F] ¥k B Y Mb-Cu
TR IS B bR UE ST s LA R, ]ty b
WK, B BRFCE 6.2 mL, JE AR Mb-Cu i
WM EE T R 2454k

Pl 8 Mb-Cu 15 SOD MiEx &8 =B 11 S ALl % b (n=3)
Fig.8 Comparison of inhibition rate of Mb-Cu and SOD on pyrogallol
autoxidation (n=3)

PS,,, /%
w
W

20 |
.
15+

02 03 04 05 06 07 08
AR/ (mg/L)

9 Mb-Cu IR GHIHIAR M LAE R
Fig. 9 Linear relationship between Mb-Cu concentration and
inhibition rate

LU PS(%) MHAARAR, Mb-Cu ¥k B (C) A i AR BRI,
MAKGMEELCRWOE 9 Fia, HHETEN:
PS=59.635C+3.1558(=0.9843), k75N 0.2~0.8 mg/L,
X PS 7E 17.36%~51.42%35 I N, Hrf PSSl 50%Ht Bf
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