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W EATHR AL %4 (Selenium exopolysaccharide, Se-EPS) #9& = £ 4| & 7 ik, AL #FFH iR
BAEMFE FZRE P-L1 £ & T IRMIEI5 BT, YA 20 mg/L # b A9) i Ao I 4% B4 44 3 4T K 8% VA4 % Se-EPS. P
i, AR bRt AT AT, IR T AR . SRR T MIE@EARE. MBETEME
B 48 B B R BE R 18] 3 3t Se-EPS 0 2 A S £ Hvh, w4 mE KA 1x10° CFU/mL. K& 8d i, Se-EPS #/~% 5
% 19.1g/L, ZAdsmE KA 1x10° CFU/mL T Se-EPS #2489 5445, RFEALE (LN ST LMo Mot
% #%& (Exopolysaccharide, EPS) /~#4y 19.5 4%, Se-EPS ¥ &9/ 42 & 7 & 213 ug/g. LshREM R T, BT
F TR Se-0O 5 Se=0 4 a9 X 4& 4 /& EPS L. #45483% % K P-L1 EPS A= Se-EPS 3 B4 4 & 09 4R ST % dn 3 5
o # Se-EPS #94ksh & otk &1k B % % F EPS, & 1 mg/mL & Se-EPS 3 o- # & 4B 3 8 Aw a-i 4y B & ML 69 dp ) &
B EPS 5 A& T 28% F2 16%. AFT R A 5254057 % KH Se-EPS & oty A Ao AR X HERRLF,
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Preparation and in Vitro Hypoglycemic Activity Analysis of
Selenoexopolysaccharides from Weizmannia coagulans P-L1

XIANG Xinlong', GE Qianhui', ZHANG Zhiyu', WU Bo', ZHANG Ying"?, WANG Haibin'?, PENG Lijuan"*’

(1.College of Food Science and Engineering, Wuhan Polytechnic University, Wuhan 430023, China;
2 Institute of Meat Processing and Safety, Wuhan Polytechnic University, Wuhan 430023, China)

Abstract: To develop a method for the preparation of selenium exopolysaccharide (Se-EPS) with high yield, the heat-
resistant Weizmannia coagulans P-L1 was selected to produce Se-EPS through fermentation, with the addition of sodium
selenite at a concentration of 20 mg/L, using anion exchange resins. In addition, Se-EPS was characterized using infrared
spectroscopy, and in vitro hypoglycemic activity of Se-EPS was investigated. The results showed that the initial bacterial
concentration, the employment of anion exchange resins and the fermentation time all had a significant effect on the yield of
Se-EPS. With an initial bacterial concentration of 1x10° CFU/mL, the yield of Se-EPS achieved up to 19.1 g/L after 8 days
of fermentation, which was increased by 5.4-fold as compared to the yield of Se-EPS obtained with an initial bacterial
concentration of 1x10° CFU/mL, and was increased by 19.5-fold as compared to the yield of exopolysaccharide (EPS)
obtained by conventional fermentation (without using anion-exchange resin). The selenium content of the Se-EPS reached
up to 213 pg/g. Infrared spectroscopy analysis revealed that selenium was probably incorporated into the EPS via Se-O and
Se=0 bonds. Both EPS and Se-EPS derived from Weizmannia coagulans P-L1 exhibited good in vitro hypoglycemic
activity, with Se-EPS showing significantly higher activity than EPS. At a concentration of 1 mg/mL, the inhibition of Se-
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EPS against a-glucosidase and a-amylase were 28% and 16% higher than those of EPS, respectively. The study provides

theoretical support and technical references for the development and application of Se-EPS products derived from

Weizmannia coagulans.

Key words: Weizmannia coagulans; anion exchange resin; sodium selenite; selenium exopolysaccharide; selenium content;

hypoglycemic activity

fiti (Selenium, Se) &2 AR M EICE, 5 A
AR IE A BT BEAN Z Rk i & AR B VIAH DG . il
Bh= nl e S 280/ 28 MR A TR, 1 R N Bl ik
WIREREAL . ST R L IRRE . SeRE I A I 5
mEt, Hg sk Z ¥ (Exopolysaccharide, EPS) J& 544
R AR = ARG . FE e adERL
PR PR . FL PR A — L3 SRR 5 L EPS R e THEH
gL, X4E EPS BN R — S Y RARATAEN)
AWEMACE Y, 3T H i T IR 2R s M b A
ARG . G PEVENTVE A UM AR RO BN 1T
BT A s F A B 2 A

G 22 W — ARl T 2% 5 2o N e el
G A VUL G5, HARE LA A1 i IR
PR S A s, FECR A, | AR B | 25055
U EAA T IZ N AT . G2 T LUK & A
FEA A P TR T DAl T A iy 2k
5. HREIFEEN 1O SRR H ZFh i i3/ K
SRAT ZME 55 A2 5 AT 22 08, 045 BE A HAG Z A0
B LA FRHATS Z2 A0 ST 2 T 2 HE TS RN R A 22 )
A, AN, A R A ) AT T 2R A 2 B,
BIaE AR TS PT-8 AlZpE! . BHVAIAAT A 20206 fill
OB AR AR PR R BRI | T
MG 2 . Gk ) K Pl 22 B (G o i 25 AN TRl fk
2 AT SRR AT 55 e S A A 3 A v, 9 AN
LA FRHT 22 BT 2 B e v 1T 3k 9223.51 pg/gl’), K
HAWG 22 WE AT 5 AL 3R AT 3R 88.90%; TiHE A= 4 A&
A Z2 0 b, il B R TE 5~500 ng/gl0 . il
AU A G W) LS R 2 —, ThF 5 il 2
FEAE HAG T ARG S e LISl (B R]EH A £
AT R AL E R B XU . AR IRa G
LB P A, S ) R W SR AR TR RN . BRI A
Ut R BEP =1 28 4 vE s, W06 Y Se-EPS il
LG TE A BRI RAREER, A= AR 2 ELUiE 2 isk
FAAIG; & R v R FH BRI YR, [RIRsT 2 T
PR B A T 2 S BAR A 7, S Bt S
THREPE,

AR, = b 5 ke, R a il s 5
F A A= ;=7 B 71 Z2 4 (Selenium exopolysaccharide,
Se-EPS) . LI I SE g 45 RAESE, 5 EPS AH
b, RS L AT L RS Tk RO AT T
AE—xE 25 . 5 EPS AHLL, Se-EPS W R H B =11
PREARIPIEE, [FBT Se-EPS HLAG B &5 114 [ FH L% 5
AETT, AEINH 2,2- 2RI 195 ILHEIL [ FR 3L, IFBoR
HH 38 S AR I AU SR R D IR A A P B ) 1

PESAN T SR 8 T10 S BRI AE S —Fh g
4 B QI ER LS, H R E SR B AR v i
WERES S NE T A SR B a4, a1
g IMLRE FSh kb B AL A5 2 P d1IF & hE" . Pa
bR IRIR B S SRR B, 2017 4R 48k 20~79
BRI R TIA 4.25 12491, T A 2045 ARG5S
F 6.29 {0 3K — IR IR RIS BT I R 4
BRI DA ST A0 B kR, H RTIRAIAY T 32 20
Jig £ 28 K 1T IRRENE 2%, A48 — W RUIK. a- R4 hE
B 7R L RIS S AS PR AT — LR 2517 SR,
X EEAL G 2 Y FE IR YT A 1 B . AT B A AK IbH
S i B B RN K g e A it 25 A R PR . Se-
EPS EHAMARR G- 2 2 A 454, 2EVR T st
J5 1T REER RS T, RS Se-EPS FUARS N I IE
M B P RS E SR A R RN G B R i 1
HobE I 2 s Rt B o

BELE B ok = QT ( Weizmannia coagulans) =
e T oL T PR ) S PR R AR R A SR 2 G B
PH, B 2L LI M 25 . Tk Jy T 5 gl FH e 2 7=
FLIE, FEHRE B9 25 F F AT LUk #hil 46 EPS!™. #ijiY)
AIBIFFE I, SS08ERH B T3S i B O TEELE B X
=[G EPS B4 ¥l 28, 1o ik %) & It At v 9 5 2
TR pH ., ARSI | B E RS B A
SR, TAS T i ERY EPS & &1, &M
F EPS Byr= it imik 19.8 g/L, % M A B EPS reh:
MIT 20 £, S sk 2 v 351 55 Al B B8 38 48
WIRR AT ZZ AR R, A PR RR 02 3L LA
b 5 PR T SR S BRI i U, 5 e ISR b
B 1) BT A RN 22 B 1) 5 s 1], mT LA 50t v
KEER T EPS AU EE K,

BSR4 B A S A I v R B AE B K B G
B P-L1, @7 FG A3 T 555k B B 722 e v g A4
IR A B 4% Se-EPS 19 125, I WFoEBEas gLk
S [GH P-L1 Se-EPS RSN MAE TG AEELSER
PR GBS Se-EPS AYJT & Fi v FH H2 AL B JLfi 158
P JEL B
1 MRERE%
1.1 MRS5EE

BEAE BN S G P-L1  CGMCC1.65129 g %L,
Ay FOK W AL ERT 2 Hh T 3 SRt A

FERDURAE, 76 50 °C T4 10 h J5 M, Hilf54¢
HZETR; REEAR ., EXREAR &MY,
FMN T AL T = A R W KR FLEE . BREEE
A=A, db T SR A= M R AT BR DAL ;5 B
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M & i (240000 TU/mL) . o-3E #5 B (200000 1U/
2) . S-FERIEF(200000 TU/g) AL, BT A IEAE
IEAEYRARARRA A 2R | 3,5- ik iR
oA vk O 7 I VA B2 S Ay 25 o = R/ T
BELBRIRES  SrBrall, e Sl 1k 2401 BR A
w3 BHES TAS g D301 OBl B SRR A BR
oAl G . iR fgkal, i yiia BRA E; R
Pk EALES  Srdral, B EE e AR A RR
NG

THX-Q fHIRFE IR H MIEIEANERA R 75
LG-3 BURTIRPL T U AR 5 14-0113 %k
PR UEVNL TR AR AT BRI
TDL-50D 5.0 it =Rl2A Y48 ; BSA124S-
CW HFRV  fEETE R R a8 BR AT
UV-5100 4h-0] WAMES6ET  Ligootriasa
B2 A] HH-2 OB AR R EER B ER  A
25 Wl Agilent-8900 FHLERHE G 45 B AR BT S&
Agilent 23 F]; Multiwave PRO 7 iH AL BEAb
F| Anton Paar 237
1.2 EWHE
1.2.1 Se-EPS i¥Jiil4s Se-EPS M4 IR1HH EPS
PR 2 7 i), I T YRR
1.2.1.1 dHpadsEss KBS i HETE ] 25 06 1k
B3R, B3R 2L 50k 100 mL 2548 7K . 0.3% fE+E
T 6% Pl 1% KMMFLAE I . 0.3% IR . 1%
FEEOM . 1% Sent2ps . 5 st O S o i R 28754
R E (120 °C, 20 min), ¥HIZE 50 °C, B 1 mL(#&
PRBEFRIELAT 1%) B I I EELS BRIK 2 G P-L1 B
BN FRE T RS S RIS LR SR
TR TFERRBRIR T, Bid&4h 52 °«C, 24 he
1.2.1.2 U LR DL 10%(w/v) BRK R R, 42
Witk . WAk . WAL, BN 0.1%(wiv) K FRFLE A .
0.1% (W/ V) IRZEEZE RN 1% (w/v) Lozt 85, K
AP, B 10 mL 36 1L 24 h J5 09T W () 46 40 B e
JE: 1x10° CFU/mL A 1x10° CFU/mL) #4738 (&
FEARFR 1 L), ¥RIFEAS A 0) iy 44 B < B2 % EPS il Se-
EPS J7 520 . IRGWAE 52 C T T ABE 15h
FFES N 11% (w/v) BEREFT 4% 75 H K 8 (wiv) o
Z: B8 SRR [10—11], 7F 24 hisF, #%2 20 mg/L 14 FuAglas
o0 S AP R B4, [ Bk L AS 48 00 S A0S P22 4 A Ay %o BELZH
36 h BF AR 45 BB a2 e 25 5 1.1 mol/L %S hn D301
BH S F 22 e i, [FIEE LAAS 8 D301 A A5 1FE R st
e, IRGT S FAcHAHEXT Se-EPS F= U520, 48 h
I A ARES VY pH = 6~7, FIEIT I R T, K%
10 d, %5 24 h ([ FHAEILES 4T pH 4ERF, BF98 & et
(X Z2 4 T Y 2] o
1.2.1.3 Se-EPS HysrEglift. MRRESE 3 d JH4R, &F
R MIHEFEIE 5] 100 2 TR P HURE 30~50 mL 12045
dr, INAEARESTETY pH 2 10~11. #RJ53% 800 U/mL

A4 LB s i pdi e 25 P, KR 3 he ZK R SE BUE TE
4000 r/min T &0 30 min, FHZAR i R Vs, T
JH 10 mL ZEIR/K sh P DiiEy) 2~3 Ik, ol ik a5 08
G NEMRAEFHELEE 4rFH2h 3500 Da 1B T4
BT 3 d, FEWR -5 728 /K B Eb B 1:100, 4R e K —
o S HE s (i LR Tk, e
7T, MIE Se-EPS /=&, xil A K ith<k . Rt LA
NGB ES FAS WA R I R AR 2o % IR . 0
PR AN (D) A

LR (g/L) :% &£ (D

o, m HETEZHEFEE(g); V L
WAMATA(L) -
1.2.2 Se-EPS 4lifEEE 4 Se-EPS F 5 HBT I %
TEEBE TP, # 0.5 mg/mL PSR . it Lesh
JEREAAE 200~800 nm Y P KT8 Bl P id 5% UV-Vis
MG, LA sifb g iAe S o R S AR SR
JER A o
1.2.3 KIEERFIEIXT Se-EPS Afifi & & pasgmm =%
GB 5009.93-2017 & it 22 4= 1 G hrife 25 il s
FE ) RIS A B AR B  (ICP-MS ) POV i)
Se-EPS A Al & &, AERAFREUL BERTTA] 3~8 d il &
B Se-EPS 44 0.02 g, A THALE 1, INA 6
mL HRANER, S I A# 2.5 he SR T #4514 80 °C
1233 3 min; L 3 °C/min FJFE 120 °C, ££4F 3 min;
L 3 °C/min £ JF} = 150 °C, ££4F 3 min; DL 3 C
/min _EJF2Z 180 °C, f#4F 3 min, LA 3 C/min EF+=E
200 °C, {#¥F 30 min. JHMSEHUS, 180 °C HFHR ZE WK
A4y 1 mL,

T e I I RE 0 T 2% B9 A R W TR 2 K &
10 mL, i 0.22 um 3EE)S 4 °C T H. H 2%
fiNRTE 10, 40, 80, 120, 160, 200 pg/L il & Aidn v
W, 4 °C FAETE. i 1ICP-MS &AL S i i)
Trime HARBE S50 SRR RS AR =X, S
BT FE 1500 W, S5 8 F RS & 15 L/min, 20X
Vi 0.50 L/min, B i & 0.40 L/min, Z &
5 mL/min, FE 32T 2R 0.3 1/s. W) E ®Se 15 5 i
RAE

VIRIARUEVS TR TR B A AL R, 75 Se fR S (BN
ARBR, e hIbRHEITZR, TR PR & E. I

2T AL 3.
AL R (%) =

x100 I (2D

y A.(Se)

M., (Na,SeO;)

b my RIS ZHE A (ug) s my, A NEASAR

TN (ng) s A (Se) A Se Y EE JK it (g/mol) ;
M, (Na,SeO;) M Na,SeO, [HEE/RK T (g/mol) .
1.2.4 20506 BUMOR YR T EPS f&& Se-EPS
T, S0 TRALBIR AR BITES [ A, 76 4000~400 cm™
AR R X A TN GIE A
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1.2.5 EPS K Se-EPS {RAMNGIMAEG AT

1.2.5.1 EPS } Se-EPS X o] 7 ¥ il 105 14 3110 74l
SR o=/ 2B T PO A S 6 2 25 AR A Y 1Y
J7 s, IR L. AERPREL EPS 5 Se-EPS ££4h,
A7 FH 4l 7K B2 ) & B2 A 0.01., 0.05. 0.10. 0.50. 1.00.
2.00 mg/mL Y45 AE Sh TR, B R I 0 Sy BH A X B
B 0.25 mL X it 2 I - B-D-IH g ~F- FUVH 7 TR
(0.02 mmol/L) 1 0.25 mL A [R5 1) WA T 55
RA)o FE 37 °C T /K¥ 10 min &, LA 0.25 mL 19
o- T AHET AW (1.0 UmL), IR &S EHE 37 °C
UKW 20 mine He S 1 mL AYBRFRENA K
(1 mol/L) & 12 W . BY 200 pL WK T 96 FLAK,
i FHBRARXAE 405 nm A & 52 B % B G o 3%
NIRRT a- Il B PR A il 5.

m%%ﬁﬁ%%ﬁmﬂ$@@=@_A;&

0

)><100

x 3

K A RN IR BTG s A, S AR N 6
1S N TR BT SGRE 5 A SR AR IIRR il I N T A T
SR
1.2.5.2 EPS } Se-EPS XI a-JEMBEEEIIFHIE  a-
TERYEEE RGP 9006 2% HE 4522 (07 s, JTTEI
Feml FARSAVEME . {8 0.1 mol/L W2 2% i WK
(pH6.9) FL il #& BE 4 0.01. 0.05. 0.10. 0.50. 1.00,
2.00 mg/mL Y EPS. Se-EPS FlB <00 (BH: % A&
W . 1 U/mL a-TEMBRA AN 1% (w/v) BT S TE
AR . B 500 pL BRSBTS 500 pL o-GER A
WIRG, 37 °C F /2% 10 min J5, N A 500 pL 7] 3%
PEGERYA, ARSEZ N 10 mine W SERU, il 1 mL
3,5- AN 3K AG BRI L 1 Y, 88 5 BN, TTE
100 °CF AL 5 min, H/iw, HX 200 pL SR T 96
FUAR, T FHEEARAXAE 540 nm Ab & 52 5 #1456
BE o RESRXT o-TE A5 WS R I ] R A 2 (4) AT
T

m%%%ﬁﬁmm%w@=@—ﬁ§ﬁ

0

)xlOO

Y

Horp, A Sy G BRI PR SN TR I
SCRE A NI BEE O RE s A, G PIRAEAR a-TE
A A MR ) SOSER FSTGRE o
1.3 HiELE

JIT A LR Y AT SR . I g B R S i R
Microsoft Excel 2021, SPSS 19.0 A & Origin 2022
PEATAC B W 3 PR AT DA M EDE 25l . b, S
£ 43 B 2R FH ALK 3R J7 22 43 A7 (one-way analysis of
variance, ANOVA) [1¥ Duncan’s Multiple Range Test
R, P<0.05 Sh2E5 35 .

2 HBRESHh

2.1 Se-EPS HU#I&

2.1.1 KPR ] A2 7 4f 4 T4 Wk B2 X Se-EPS F=HL Y
Fom Sk T HRSEHI AR AN B R B X EPS & Se-EPS A=
KA, ST ARHIEN M A 1x10° CFU/mL
1 1x10° CFU/mL P4 1> ] 4 48 & ¥ 52 #£ 4T EPS M
Se-EPS MUl 4, G5 RNE 1 s, U IR AT
& 1x10° CFU/mL B (¥l 1A), EPS Az Se-EPS Y %
HPER SR 3.2 g/L 1 3.5 g/L; M 24 MR AN e
323 1x10° CFU/mL B (& 1B), EPS X Se-EPS 14
i 4~5 AR T, Hirp, Se-EPS My K i ik
#|T 19.1 g/L. 5 Fomes fomentarius MG835861 fiff
ZbE . RPN PT-8 i 22 0F | 748 (0 44 T it 22 i 45
[RIRE R FH A W) & SRR T R IS A L, 54 2.6~
2535 P . W W Fomes fomentarius
MGS835861 K451 Se-EPS j=Hly 5.4 g/LP 1E
20 mg/L Rl INE 5508 R PRl B PT-8 4
B Se-EPS B9 = H: Shy 7.18 /LU T 28 £, A4 B A4 K
Se-EPS J=HAA 0.75 g/L!"1,

A 20+
—= EPS
16 1 —— Se-EPS
312
&
iz
i 8
4 4
s ¢t &+ 1
0 r ,
2 3 4 5 6 1 8 9
KRS ] (d)
B 20 -
L -4 ?
16 .t
~ g
=12
N P
IH i ® %
£ 8 .
44 = —= EPS
~e— Se-EPS
0

2 3 4 5 6 7 8 9 10 11
JeWETIE] (d)
Bl 1 WIRAn vk X EPS 5 Se-EPS =i 5
Fig.1 Effect of initial bacterial concentration on EPS
and Se-EPS yield
TE: A R B P b 4] 46 40 B8 9 B2 535 1x10° CFU/mL Al
1x10° CFU/mL,

[FIEt AE 1A FE 1B _Er] LA S, VAT R 4N Y
TINXTEESS B PR B [CIH P-L1 Se-EPS By NG & —
AEFEIESER . XA RSB Dy WA TR e ATk
FEB RN BEELEER IR 2 IO P-L1 By KA IHIFE,
W —EFEE DRI T84SR 2 [CH P-L1 192k
K230t n] 5 DRI SR ARG AR B A4 ST AT P A 0 9 T A R
Je ShBEAEALE], B9 EPS AY-& e LR i i, 3]
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T IR R R IVE .
2.1.2 BB FIZHEA R M9 FHXT EPS 77 & 1Y 5 1)
EAAWIFERI, $r EPS Jh [KF% vo e 2 = #5 DL ok
AR SR A A L, (R RS DR A DG L PR ) 3k
K, M EPS F=&E P, SR, iR TE EPS
Az i N T A2 BB = 53 11 TR AR R DA AR 2241
PRI RS AR 22 P BRI ), S A S 4 PR A A R
FERBE I TBE IE L B TS M ARSI EPS 2B
B ile (555 F AL-2 0T LIS 4 e A 4l i A= i,
&35 BN AN 555 3h T EPS & A% 2 R 3752 Y
ik, HEE AL-2 43F3F AHR AR N, EPS REEf%
PFRINEHIN, EPS MJE Bt rT eSS N7, PRk, 78
KRR E> EPS AERIARSM YRR, {R35F AL-2 47
T ARSI G i, T REA B T3 &
EPS /=5 .

AE & B B T B A 2 32 e g, ki &3k
LI HRF ISR AR R, A BRI A KR —>
AEXT RS (PR, 1T ELASORE R A% R 1l ) 15 PR IR B i
1, W AR H EPS BB KFE . EX AT
AR TR B, BEAE R TR T, BRI NSRS T
HEY R I 5% A F b B -NH, TR 51 18] SV, i) A
2 2 1T SIE MR A% 11 A A BRI T R as Ta), BB A
FITF BRI Gl [, SEd TR a2 P s
TN A ALES T3 pH /NS ER T LLS | B SE N 22 1
LI ERIZ 1 Z R = A RS, 55 rF A2 B
HWI AR BN, 5 shIER R TG EPS &k
R, A AR AT A A -NH,, R USRI T A
PAHRN, e A K pH BR8N,

& 2 P, AN FH IS 38 e g 09 17 1O
T AT E LR, LS B 2 BN P-L1 EPS 1y7™
i m TR E] 0.98 g/L, IFAERESS 8 d & ik E|
SEEM . e S HALSCEN R EPS i e iR,
51 40 MALINOWSKA 452 1) EPS 77 & 2920 0.91
g/L; LAKRA 452 ) EPS WY/~ 2.87 g/L, mifdi
FHE s g5 B A %S, EPS By~ 54T KIREE
IR TE, SRR E)] 17.5 g/L, 2 L L % EPS 7
HMY 17.8 fi5. B ES T3S g (i FHAAE A4 A}
AT EHGIIN T 25 20%. X~ EPS & Se-EPS ¥

207 o wm
|~ wm

304 5 6 71 8

K ERTTE] (d)
B2 BT SS AR A A HIXT EPS 7 i 52
Fig.2 Effect of anion exchange resin on EPS yield

O FRAL TR TR R T % -
2.2 Se-EPS WU4EiE N 4f

TE Se-EPS il st f v, Il 45 i 32 2R
T A B 38 AR R B 7 A2 18 A Z AR BT X Se-
EPS (5B alifbAa & W52 . Se-EPS Y4l imid
AN WSERES AT TIOUE . &5 A B, BEah T e
[CBE P-L1 119 Se-EPS 7£ 260 nm A2 280 nm b ¥45 B
b B RSN g, AR S Al AL R R A FE R
M AZIR A5 2= T AFAER
2.3  AEEEFE)NT Se-EPS Hhiifi S & AU

VIR UESS IR TR B A AL R, T5Se {5 5 (B A
ARBR, 2R ERTZRTE 10~200 pg/L Y5 Y2 BT
PRI R, St 7 REN Y=1.0011x—0.16, Ztk
[ R % R7=0.9989

BELEBRIR 2 QT P-L1 Se-EPS HYAM & & &l 3
FIT, B A TRt ] (30, Se-EPS H 4l & 5t fi
Z ETb, B nT AR R 213 pe/g. Lid s, BE4h
BRI QB P-L 1 X VAt iR 4N 1740 % A 35 i iy 1 )
32.7% Xk BAICHLIE 25 BT VAR R A ) 7F 4 it
FERT LGS & 2 EELE B R 2 [GPH P-L1 19 EPS _JERK
HHLIZEAN Se-EPS. FIH ALY & LT3 1Y
WEgE b, IR B PT-8 7E 20 mg/L AR 4% in & 4%
PR, KT A3 Se-EPS BN & &=~ 256.7 pg/g, fif
Feib 3 20.18%%; BIA I #F # 20206 7E 20 mg/L
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