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Phenotypic structure and antioxidant activity of
exopolysaccharide produced by Streptococcus thermophilus
MGBS80-7

QIAO Shaoting, XIE Min, Daiannaer, HU Haimin, HE Binbin, DAN Tong*

Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education, Key Laboratory of Dairy Products
Processing, Ministry of Agriculture and Rural Affairs, Inner Mongolia Agricultural University, Hohhot 010018, Inner
Mongolia, China

Abstract: [Background] Exopolysaccharide (EPS) is a secondary metabolite produced during the
growth and metabolism of lactic acid bacteria. In addition to improving the texture and quality of
products, its physiological function has also attracted the interest of scholars in recent years. [Objective]
This study intends to explore the characterization and molecular structure of EPS of lactic acid bacteria,
and to reveal the relationship between it and the probiotic properties of EPS. [Methods] The EPS
produced by Streptococcus thermophilus MGB80-7 was studied. To be specific, the yield of EPS was
determined with the phenol-sulfuric acid method. Then the EPS was separated and purified by ion
exchange column chromatography and gel molecular sieve chromatography, and the phenotypic
structure of EPS was analyzed based on gel chromatography, infrared spectroscopy, and high
performance liquid chromatography. As for the antioxidant activity, the ability to scavenge superoxide
anion, hydroxyl radical, and DPPH radical was detected. [Results] The EPS yield of MGB80-7 in M17
medium was high, which was (268.25+£5.36) mg/mL. After separation and purification, two components
were obtained. Among them, the neutral polysaccharide (WPS-807, 1.028x10° Da) was composed of
glucose, galactose, and mannose, and a small amount of rhamnose and arabinose, and the acidic
polysaccharide (SPS-807, 8.601x10* Da) was made up of complex monosaccharides, which was
dominated by mannose, galactose, and arabinose. EPS-807 can scavenge some free radicals, especially
the hydroxyl radicals. [Conclusion] The molecular weight and structure of EPS produced by MGB8&0-7
influence its antioxidant activity. This result lays a basis for further analysis of the structure-activity

relationship and antioxidant mechanism of EPS from lactic acid bacteria.

Keywords: Streptococcus thermophilus; exopolysaccharide; phenotypic structure; antioxidant properties
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VER—Mfe 2 J08E . 7 AR B R
BRA N AP0, FLRRE EPS C &y BN
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H 2 U R A W o B B, etk S AL A
R0 e S XA ) FLAT I (Lactobacillus
plantarum) M8 EPS #F174r&4lifk, 1538|—FiR
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W 2H 8 B K W B 4 7 TN A — 8 22 5% 5
Zhou “EHE T K REFLIRIA EPS, K ILFLIR
i EPS 7EME TR FAATRRAGMLINE, RIEE
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Mro TEMCEERD b, JF—PXHZERTE M17 H53%
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thermophilus , %" MGB80-7, H“MN 54
W R 2= FL b A EOR 5 TR E R S %
fefit,
1.2 EFE. TERTFANE

M17 Kigedk, WHAYEARGE B AR
Al 3 95%JC/K S, KT KU A 271l 50 R 4
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H AP/ F]l; Sepharose CL-6B, Sigma 23] ;
SAEn, RKtmiiCmifk TR A RA R W
MR . RMy, RHETH XU AL A2 R B A IR A
wl; DPPH A i BEAe Ml & . B A B e 74
WA &, AR RSEERHCA R AR, BF A
FRIAR G, SR A RAR BT

53 B A AL X 0 [ 7 43 B 4k

ARG, R IR A 1 A PR
oNaEly BRAMPOGETE ., AR 2 A
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PALER) s AR TEIL, TS24
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1.3 A&
1.3.1 EHIEL

AR i o v e S VOV S IR A Ak s
BT 58E F—80 °CHY S. thermophilus MGB80-7 %
Fiv T KR ) M7 BRI 5, 37 °C.
100 r/min }55% 24 h, IfiELedEFE 3 ARG
BB RS W %>1x10° CFU/mL).
1.3.2 EEEREHRZFIME

2 Bk T Ul PR - A R 1 O F A TS
Mgk, WIHUHA AR ER I 0.0, 0.1, 0.2,
0.3, 0.4, 0.5mL THIERXE T, HEBKIZE
1 mL, ILEH&E SR8 20, 40, 60,
80. 100 mg/L. HELMABRIKE R 60 g/L
FIARE W | mL, PRI AMKGER 5 mL &
IRA], 30 °C/K¥5 30 min, T 490 nm I 1 Ak xf
FE SR TI E 75 2 WO E

DA 7 E S R AR, DL N A O
E NP, el iAo mbrfEth 2, 5
FTHAE B Gt [ R
1.3.3 E#k EPS FFE I E
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F 100 mL M17 AR F= A, 37 °C. 100 r/min
PGS 24 ho B 3EFREE G MR R = 0
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Wy 60 g/L, IR TEFE 12h DA b BEER
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FEAVIE, BCRIEWAIMA 3 5B 95% (&
BAEOMmCBE, R ihide, GEFE 24 h
J& 4 °C. 12 000xg &[> 20 min 152 ZHHITHE
PAGE 21 LB FoRMIIER R, BIABHTLE
Hidtr 3d UL E, B8 h k—ik, BN HRIE
B .

WA 1.3.2 H N A SO 1 04 YR B b
W EPS B & s Tl
1.3.4 HEZEMNES

FriG b5 W) S, thermophilus MGB80-7 LA
2 mg/mL [W4EFI 4RI T 20 L M17 B dkrh,
37°C, 100 r/min 53524 h, M4 1.3.3 FAg ik
PEBOHLZ M, BT 4SS (S BT VR T 1
f3FR | EPS.
135 HZESRLAL

(1) DEAE-Cellulose 52 & 723t i s> 2%
alifk

FHE X 228 7 %) DEAE-Cellulose 52 #f
FrAL BRANEAE . B 100 mg #L i EPS ¥ F 5 mL
FEF K, RSN 0.45 wm Y38 FERE R 45
FeITRt g, ALY R B st h kA T 2 M4t
o MR F/K 5 0-1 mol/L NaCl £
VoS O HLHEA TR I (A R 0.8 mL/min) (NaCl 2%
PP PEVERL), LA 6 min/E AU, XF
B PR R AN OB TTTE Asgo AETN
EOCEE, DURE S MRS, WG AL
Pl AR, ARG IF IR — I BT AR L 20
ST VR, 193 BPS Wi Aifk 4l

(2) Sepharose CL-6B # it 2 Hr4lift

KX AR A A 7 AL BE Sepharose
CL-6B 344, B 30 mg WAL 4ifb i L2 s T
3 mL K&FKkd, FIHFLER 0.22 pm AIEAR
HEATIEUE, 0 ABEREJE AT A AT R M Ak
#W R 0.6 mL/min), 78 min/4E), 2l
Sepharose CL-6B UEMEHIZ 72 A] 1.3.5 (1),

WA — I8 T A s A e, TR R T
e, 53041k 5 1% EPS.
1.3.6 BINSHEAERSFENE

FIFHEE I i i alifb 5 1 EPS HY4lifE &
SR R/NETTINAE . K EPS MRS A LR
9 0.22 pm MU AT UE,  EALKIN

B TSR I S5 Ak e S5 T

R &% WOBKIN A AR 2R s
tH: 0.2/1000 HBAEMEN; 15 : ShodexOHpak
#%1] SB-806 5 SB-803 Hil; HHifi: 40 °C; i
#: 1 mL/min; #FFER: 500 ul.
1.3.7 EPS TELZEMNE

(1) LM S

FIFHE k%t BPS RRIZEH T2 M
3o B2 mg EPS 4lifb41 43 A 200 mg T4 i
KBr By R AT ORI b e, BT
ARG TR I . 4004 000 cm™',
SRR 4 em™), AT KBr By ARAME N
HE, BRI AR KBr 5 74058
T E -

(2) FRBHLLRL ST BT

FREGE 44k 5 (9 EPS ¥ T 30 mL 55+
K, A S mL PR EUAL B A RS I AR
[FUATRIN CRREFI R, IIKZBZAAFH 80 mL,
FIRES 1 hJ5 4°C. 5000xg &.0> 20 min, J{
TR, REE PIA R INKE 2% 100 mL
.

OGS w2 R IR RE M 0.5 mL ¥
4 mol/L 1Y 3 JRZ MR, 120 °C/KA# 2 h, FIHA
AT, FAINA 0.5 mL ¥JEN 0.3 mol/L Ky
NaOH ¥ ¥ FIAH A AR B9 PMP W (% TH
fi), 70 °C/KI 60 min, BHIE=F, RIFMA
0.3 mol/L iy HC1 MG & 0.5 mL, #R¥HIRS,
#E 20 min, FFEFEE)Z. ELLEER 3 K
JERIFLAE R 0.45 pm B8 BEIET 7ol A5 21 8
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O AR o Ol CH B . R0 . B .
HATHERR . CRILBEREIR . wAbE . RELE .
AWE L BATRLAR M B b ) 2 A [R) b 3RS AR R
Xif HE

HPLC 43 M 554 e 250 T

1A% Agilent 1200 = 0B AH EIEL; A5
v EEAMGIAR; KK 245 nm; A5
#: SHISEDOCI18 (4.6 mmx250 mmx5 um); ¥
. 0.1 mol/L KH,PO, (pH 6.8):ZJiE=82:18; F
FEfE: 10 pL; AR 25°C; Wii: 1.0 mL/min,
1.3.8 EPS i LIE RN E

B8 mg £83d 1.3.4 4bHAS R ML EPS, ¥
T 1mL K&K, BB BEAE AL H BT ik
JE 5 4.000 . 2.000, 1.000. 0.500, 0.250 .
0.125 mg/mL, . PRI SSHE f PR
P2 (V) BH T HE

(1) DPPH H Hy FEiF BR 2 A I

22 X3 LA PO ARG 32 3 0 DA R .
43 ) W B MR B SR 4.000 . 2.000 . 1.000
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FIR N EE Y 30 min J5 T Ass A0 ERE ST
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FIXF R, I RO B(E 0 4= W 0.10 mL
DPPH %5 1.00 mL R IIRAYITE Asis
AR, I8 Aos DABTIR IR (Ve) hy B
XTHRZL . 115 DPPH H H A RF AT .

Ao~ Ay — A,

DPPHI# [ 2(%) = %100

0
(2) MEABHE T IERR I
2 25 0 W25 PRI o 4G I 2 51 o DA i
Ro 5 HUR WS 4.000, 2.000, 1.000,
0.500. 0.250. 0.125 mg/mL KA WERE A

W45 1.00 mL F 1.5 mL EP &+, =i T I
A 20 min, F 530 nm AR IE FESIROG
FE, LK Aw; Ao WIHEBEF KAV H PR
P W O BE o BCIR] JB VAR BE TR I R (V) VS B
PEXTRE, DAL B KB N2 o B . o
ABHE I RRRE AT

4

- — 4y
A B TR R (%) :Tﬁxloo .

(3) £ H DI BE 1 B E

% H,0,-FeSO, (Fenton S Jij )4 2 A i
EPS X}-OH H HIEMIERRACRE . FIF R a d Ak
B A PR FI PR AL 2 B i FEAR 7] S e B
P RE S B T AR, ARy LI A Ul
Ryt o LAA [A) 5 i e R B BT IR LR (Ve ) VE R BH
PEXT IR TR A R a1 AT .
MR B EAE ) (UL = -0~

Ay — Ay Vie

1.4 HESH

FIH Origin 5. Excel, OMNIC S5k 4% 5%
IR AR, T SLRER 3 kD

2
2 BEREAW

2.1 EPS =&
A EIT R, WK 1 PR, 2k
R R . y=0.025 3x—0.014 3 (R>=0.998 7),
3.0

5=0.025 3x-0.014 3
3257} R*=0.998 7
T 20t
215}
s
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C 05t
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Figure 1  Glucose standard curve.
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e VA AT, o] LA T J5 S2kE S b & = 1
ME . B IASEIRESE OD H(A400=6.772)H AR
EEPR A M17 B3R5 MGBSO0-7
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2.2 8. thermophilus EPS > B 451k
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M B R AR B — A AU, 8 2 NMET Y
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EPS1 (H 258 F/KVEMiAT AN s i o
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VSRR MAAT L Al B AT Y R 22 W B R
PEILA MR AW . FLERE EPS Kz
PR ER M 22 WAL [ 4 e U o v e A i B T
HFEVRE S, thermophilus IMAU20756 FIT i~
(1) EPS Je WAL 5] 4 FOR [ ) Z ML 10 4y

0.016 -

OD value (4,4,)
<
<
(=]
[ele]

FIAE 2 A TR R TR DL — 2
atifk.
222 BRSO FIHEAENHER
¥k 1.3.5 bS58/ EPS1. EPS2 43
SIHEFTEERCAE JZ b alif, R BidhZ & 3 fr
/Ko EPS1 PEMiHhZk (& 3A) M —IIE, Hi%
A, FW EPS 1 Maipy 2y, W%
I T B Bt s 44 WPS-807. EPS2 i
2 (&l 3B) i 2, AfEE 5 EiliE 18
Z AP — AN B K0, R X A
FHB A4 N SPS-807. K £ it 4y T 4k (1)
2 P ZHELAL 5 5 & 4 5V VR TR S50 BT o
2.3 S.thermophilus EPS &5#)% E
231 HFENE

1k 2 Fhalifb )5 414 WPS-807 Fl SPS-807
o FeES R, NE 1 Al LLFE
WPS-807 [ F-¥5>FHk 1.028x10° Da, T
SPS-807 M K34 T H(8.601x10* Da), & 4 K
WPS-807 FlI SPS-807 Y4y T it #E M (3% (gel
permeation chromatography, GPC)i%&l, AJLIFE
2 M2 R8I, UiR] 2 B EPS 1y
JH— 2, JCH AR 5y o

EPS2 1.0

Concentration of NaCl (mol/L)

0.000 ZeAN

0
1 357 9111315171921232527293133353739414345474951535557596163656769

2 BT RRAEST 2k

Figure 2 Ion exchange column elution curve.
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Figure 3 The elution curve of EPS through gel molecular sieve. A: The elution curve of EPS1; B: The elution
curve of EPS2.

*1 EPSTHHFE
Table 1 Average molecular weight of EPS

Type Distribution of main molecular weight (g/mol) Mw (Da) Mn (Da) Mw/Mn
WPS-807  (5.4-6.6)x10* (51.6%) 1.028x10° 7.433x10* 1.383
SPS-807  (3.4-8.1)x10" (71.8%) 8.601x10* 5.664x10* 1.519
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4 GPCiZE A: WPS-807 GPC i%&]; B: SPS-807 GPC i [X]
Figure 4 GPC spectrum of EPS. A: GPC spectrum of WPS-807; B: GPC spectrum of SPS-807.

2.3.2 EPS EREHSH

5A. 5B #F/8 WPS-807 & SPS-807 ML
SIS RIS, LM b A LAY
SRR, EDE G AR I 2 Fh 2 A 214
JERELE AL, 5 T AR A FE 45 RS

Wit SA FTLLEH, WPS-807 41437E
3 413.88 cm ' AbAT TE TSR AR A%, S O-H K
WARTRENIE, 7 2 928.93 cm ' &b Hi PR i i
h C-H ek s, KU WPS-807 i 2 b
VI, 781 642.92 cm ' Zb Mg £ Rl C=0
FIAEST R4 R 3N, 76 1300-1 450 cm™ bRy 55
W ilig Sk C=0 X FRfp4aTRsl, KB WPS-807
SHERIE, 125091 cm™ &bl C-O MigRTR S
SEHH ST, BAME 1 152.73—-1 027.78 cm’
ZIBIEY 3 A 5 R WS U S 7R Ay Tk el AR B 1 RR AR

I, XtRi C-O—H #il C—0—C MufhZ4a IRzl , Ui
TETE a-(1>6)BHFHHE, 7E 85521 cm ' 4bH Ptk
IR0 a- R C—H A IREh, %L
WL 53 AEAENE TS PRI SN o-TROBE T 42
SPS-807 MIZL MGk LS A anE 5B fr
IR, FE 3422.66 cm ' T VBRI O-H iR 3h
5 | R A 8 T T A 0, C-HL AR IR sh T
ARSI AE 2 928.93 em ! AbHER, & ZHEAY
FRAEWR %, 76 1 661.49 cm ' Al 1 622.81 cm™
Ab IR 2 AW IR B C=0 ST AEXTHR
P459R%N; 78 1 453.22 cm '—1 378.84 cm ' Ak i
BRI Ry C=0 b NSRRI 4E, e
REM MR IR IE, 76 1 084.60 cm ' BT H X
() 3 A A IR AR EELE, X, C-O-H
M C-0-C, AIRELATE a-(1—6)BHTTFHE, 895.50 cm™
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Figure 5
A HE S A R R B AN KRR AR AR R Bl , S B- P R AR
SERARRAEIE, 813.00 cm™ Ab M 3 Ak IR Wi I 4
DA H EE W ARAE I BY - D~ LI IR AR R A 1
594.87 con™ 4b HY R B-71 C—H 78 1 4R sl I .
2.3.3 EPS BiEHES

6A N BN A A (T bR e 2. 4% R
B2 53 1) 3 068 5T K % B 5 [B] (retention time,
RT) HH/NEIRARYC - T B8 HE(RT=12.863 min),
HHHRT=16.393 min), FZEHHRT=17.194 min),
AR (RT=19.831 min). JFLBEERR(RT=
22.956 min). %M (RT=26.305 min). FFLGH
(RT=30.005 min), AWFRT=31.139 min), FiJH;
FPH(RT=32.726 min) FlIE #EHEH(RT=37.078 min).

Infrared spectrum of EPS. A: Infrared spectrum of WPS-807; B: Infrared spectrum of SPS-807.

I = R 6335 X% WPS-807 il SPS-807
HEAT HUBE A A 25 SR anE 6B 6C P
2 WPS-807 Hi H 88 BH(RT=12.926 min).
ZPH(RT=17.335 min), #j&GHH(RT=26.247 min),
k ZL B (RT=30.155 min) F1 B %7 11 B (RT=
32.992 min)iX 5 i HUBHAL A A, o EE B
HAPEFIREZU Y WPS-807 (SRR, o
R 99.28%, —HEE/RHN 1.00:6.26:1.99.
5 WPS-807 fHLt, ERIMEZHE SPS-807 1 HNEL AL
BN A, A 8 FhEBELA S, 3N EE b
(RT=12.953 min), FZA=HH(RT=17.347 min). #ij%]
B B FR (RT=20.188 min) . 2} 3L B B M
(RT=23.359 min). H#&H(RT=26.512 min), f-7l
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BE(RT=30.288 min). FITRIIHH(RT=33.044 min)fl 2.4 EPS LS W FHEHIHE N
FrBERE(RT=37.295 min), HEE/RILN 20.50:1.02: FI AL MGB80-7 EPS I 7 i 14 4 4 )
3.71:22.16:2.66:14.17:3.96:1.00, H b H &8 . ¢ BF. B EMIL. DPPH A HEMEE S, 4554
FUBE IR AFORE A B AG BRELL Ay, (HRMEZ BT R,

BB A 519 78.97%.
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_ 7 MGBS80-7 Fi7= EPS RyinE L& A:

f (min) EPS XSS B T 1Bk AE S5 B: EPS %¥% [
Bl 6 BIBASD A BRGNS gaLpgimdige s C. EPS X DPPH [ i JLiiE %
WEHZ; B: WPS-807 MM 45 R C. A
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SPS-807 HulflZH i R Figure 7 Antioxidant ability of EPS produced by
Figure 6  Analysis results of monosaccharide MGB80-7. A: The scavenging ability of EPS to
components. A: Curve of monosaccharide standard; superoxide anion; B: The scavenging ability of EPS
B: Monosaccharide composition results of WPS-807; to -OH free radicals; C: The scavenging ability of
C: Monosaccharide composition results of SPS-807. EPS to DPPH free radicals.
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7A 7 EPS X AU 2 1T BR e 7 Bl
JoT R VR B3 R T, Rt SO A R n )
4.000 mg/mL B}, EPS X 40 FH B+ 117 B 284%
T 60%, ShSem i N A s (e Sk
JE°h 0—1 mg/mL B}, EPS X} #845BHE F 5 bR
RETOL T RRPEXS B, Bt W JEh 1-4 mg/mL
BF, EPS X8 %0 BH 251 1 35 BRSO 3 R 2212
T BHYEXT IR, 7B, 7C /3538 EPS X A
H 2k . DPPH H i BLIEERAES . K 7B, 7C
EPS X1 [ 5L . DPPH [ H 55 5 R A8 fk e
PRPITFE 7A, K& EPS Sk X,
EPSXf#t H %k . DPPH H H3&iERRAE 1 & BT+
¥, 4 EPS MBS E N 4 mg/mL B}, EPS
XT¥E ARG BR R AT IR ] 92.59%+4.01%,
VT FHYEXT IR 97.87%+5.77%, X} DPPH HH
FERERRRRAL, fem iU 30% A1 .

RS R RN, EPS MBI AU S H R
HEUE R IEASE, UL EPS A —@E Pt AfLEE
J1, HEHA BRSO . U ATF 5T Al R
EENSNEATIRE, 1 Bomfim ZPURE L.
plantarum FTy= [ 2 # EPS WP B AL BE S 2Bl 5
SRR ORGSR, R EPIRIE T A A
FHAE . MR P LR L1S RHGAAR R
Fie =) EPS T bGP 5 EPS MM E 2 1E
FHOG, BB IR B AR o
3 9tk

Wl o RAETE AT R, AT T
) K OO TR IR R S SR kb 72, JFaR )
AR TIRER T M S . ARA LK, FLERRWAE N
— RN A AN E (General Regard as Safety,
GRAS)E. 8 iz W & dh & Tk . EPS
VE R FLER B PR A =, R LT DI SR AR
FE T L HEHR A A B AEAR A R R R R
P BRG], e Tz BT

220

FLER A EPS Z5# 5 J¢, Hh—su gk
gy, W EENE . BN AIARESER EPS Mt
AALRE BV EET, RER E PO KB,
H @B &R0 EPS X5 [ i BRI sk
I, Meng ZFEPIHFFREE FAIEL TiX—Wi ., A
SCEGARFSY) 2 Fhali ZhE4 /3 (WPS-807. SPS-807)
A TR E SRR, ik, AR
MGB80-7 firj” EPS A BeXt #2 A i 34 B4 i i
BRACR . WX —AHk, FRATRAFE A 3
MERF] &I E MGB80-7 EPS XF¥2 H HAEATH 4
AR R —E BRI E Y EPS (4.000 mg/mL)
PR A B AENE R ARG, B 92.59%+
4.01%, L FRHPEXTIE, BB EPS i H 220
AIREZRZM EPS X352 H ARG R R M R Z
—o AFRABL, Hi%ghExl DPPH H H A MH
FRACRAHI R, $L2 2530 EPS X DPPH i
BREE ST, FEHUA AL SEE H, MGB80-7 EPS
X DPPH H B BRI BR AL, e 30%4
A7, TTEFPTEZ B WPS-807 HhasiZghs i #al
4y, HEaim, XWiFe] ik MGB80-7 frr”
EPS ik DPPH H H Y fE 1 i G 38 .
2= /N SR COVR B R M A S A R, A R
BEMEPUEERCR MR . SRM7E WPS-807 F
SPS-807 ¥ WA, #E MGB80-7 EPS
o) ERAS B T BERZ M EPS BT E (L RE T o

AWFFEAEH, FLBRE EPS MY F i e i
ZHpELRE I EER E 2 P AP
W98 K LHA PUEATE R TPS fefdEsrF a7
500-1.358x10° Da Z[A], i #/R M AN H
B EATE LR EPS el TR L FITE
1x10*-1x10° Da Z[a], ARSLEH WPS-807 Al
SPS-807 4> F & 4 A 1.028x10° Da F
8.601x10" Da, ¥J7E 1x10*-1x10° DaZ[f], A
S. thermophilus MGB80-7 EPS 43T Xt Hpt
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AR I RB L BT —E I

FLRE EPS Ay MR EA b 2 P A
LRI —E 25 . MRBEEFCIH X3 A
WESRMLR B9 L. plantarum P P79 EPS JEATHF5E
RIRIEZ M EPS-2 MyPrAfbEe ) B g Frh
P2 WE EPS-1 AL ZHE; & AP T LA
AR Z S R BUARE T 2 b, R Z
REEPUAALRE T B4R, BEAh, Zhao ZEPIAY
FE L & PR IR 11 5t mT LA 2552 e 2 R Bt
AAbRES . ARSI IR T S. thermophilus
MGB80-7 HushZ R S HB TG T2
WA BEAAER X R, Jasefak g xt difbfa my
WPS-807 F1 SPS-807 HHTEALBE I UEA TR, R
I EPS ANESifbZ /P e fbae I 25, AR
EPS (1) A S SR

4 G

(1) S. thermophilus MGB80-7 7£ M17 Hi 75
HT EPS SR, D(268.25+5.36) mg/mL.

(2) MGB80-7 fifj= EPS F % ihh £k
(WPS-807) Flfig P Z2 4 (SPS-807)FAI i, 2 Fh b
Moy fAfE O-H. C-H. WEILMISE EPS # I
ik, Hopop ot 2 B (WPS-807) 4> F &= N
1.028%10° Da, 2L japE . U0 A H 20
M, IFEA DR R, Rk
Z W (SPS-807)7r T iy 8.601x10* Da, Fplis]
STAREST WPS-807 WA 4%, FEH T EENE .
1 ZUBE R BT RL AV 8

(3) MGBS80-7 fit/* EPS X} DPPH . ¥4 [ i it |
A B S A T RO B80T, U HE X2 H
FE 1T BRACRAVE R B 8, 525690 [ ATk E)
92.59%, #EETRMRET Ve b biE
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