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%%), B DEAE-52 4 4% A8 RAEH A G-100 42 &% 5 B s 4L 69 £ 45485 NFP-2 9T i 24 1150 kDa, %4
A8 82.64%, HERRERAE N 16.65%, F AR A EH 6.38%. NFP-2 ;1 FJLbe. MTiafate. H &, HHE. K
EE . FIBEARR AR, SERILHA 2127:13.21:526:3.02:2.82:1, EARA B MR S48, BEFAHE
AP, HINFR BB AKX ERE T, NFP2 &L adk (IC,)7.95 mgmL) ARAMSH T awA (HK
J A 0.5 pg/mL By, AR ER 60%) HHALAFRIER; % NFP-2 KA N 10 mg/mLit, ABTS A& -F A d ek
W% H 35.44%; % NFP-2 K& % 120 yg/mL B, DPPH A &1 & F%E A 17%.
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Separation, Purification, Structural Characterization and
Antioxidation Effects of a Polysaccharide from Nervilia fordii

LI Zheming, XIE Jizhao, LUO Di, WU Xinduo, HE Shineng, QIU Li’

(Pharmaceutical College, Guangxi Medical University, Nanning 530021, China)

Abstract: The crude polysaccharide from Nervilia fordii obtained by water extraction and ethanol precipitation was
separated and purified, and the components of the polysaccharide were analyzed and characterized, and the antioxidant
activity in vitro was evaluated. Results showed that: A polysaccharide, NFP-2 was purified by DEAE-52 cellulose and
Sephadex G-100 column chromatography from the crude polysaccharides of Nervilia fordii obtained by water extraction
and ethanol precipitation. The molecular weight of NFP-2 was determined to be 1150 kDa, and the total sugar content, the
uronic acid content and the protein content of NFP-2 were measured to be 82.64%, 16.65% and 6.38%, seperately. It was
measured that the NFP-2 was composed of galactose, arabinose, mannose, glucose, rhamnose, and galacturonic acid with
their molar ratio of 21.27:13.21:5.26:3.02:2.82: 1. And NFP-2 was an acidic polysaccharide without triple helix structure,
its glycosidic bond configuration was f-configuration. Its antioxidation effects were tested by several assays in vitro, and it
showed that the NFP-2 could scavenge hydroxyl radicals with ICy, 7.95 mg/mL, the scavenging ability of the NFP-2 of
0.5 pg/mL on superoxide anion radicals was 60%, the scavenging ability of the NFP-2 of 10 mg/mL on ABTS cation free
radicals was 35.44%, and the scavenging ability of the NFP-2 of 120 ug/mL on DPPH free radicals was 17%.
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TIRE . BBERMAE, R TT AR V. =/,
JIAGEHBI 2 ZEZR X RN TR PR HB X, B K %%
Ak BRI ) I B A 2 2 —, i S98 R
FH, SR e b X R 0 E A i R L0 | AR s
IERMZTE M2, HAT, Bt OO R
FE LB Sy B AR RO | s SR I A T
LS/ N AL E W) . RS ZYBISEA ST I S Sl
BYIEADUR . PR . PUREESE MR,

ZHE N TR ZTBE, th 24 sl el s T A
Zad BEERREERT 10 WRSFILEY, £
By A 2N . SR B 2 NES . R 2
W eI SR A ZE E T L UMY L P . I
BIMAR . PUREE . PURIEHS T HEA RN FHET
SNORPET 5 ICEERIVE FH A ARRAE, fofe ks |2 = N A
T FE B ARSI i 25 BRYS : 5 2 H i — 2
LER AN S TFE . SRERAE . USRS H | X1k
BESEA 2, I 5 2RI s Ta] = g as + L S W1
EEZRMEEAK. MMt REE R
At H2G P n BE S AH R e AE .

AU ZH e HT TS T, SR FH K SR TR 3R A
T RIELHE, i1t DEAE-52 Al RMHEERE G-100 /2
PriEsrEsaife 7 7 -2 Sy o AR 3 AT, A4S
HEGHEE T A RS —ZHH(NFP-A4 FI1 NFP-1)
FOBRA P R | S5 A S A pe YR i 1, F
FELE IR, X P — B TCIE 5 T . PRl
A BURIEFRE, IR 2 BTG R AT E R R 28 5, (A
LT R ZE W F 2 F RN 2 PG PR 1) 2R
I, AR SCARELIFSEES — A~ Z2WE4H 53 NFP-2 (3 fb
SR as F RAE, LA I Z NFP-2 Xt DPPH. %3 |
ABTS BHEF . HABHE 75 A h 3L miEREe 11, N
B EH RIELZEG ARG RS
1 MRS E*®
1.1 MRS5S

TRHEEE L EARAF G2l
JUVE); PR (S LA AT . LR e ELYE
E L AN AR, BRI ARE) 22 Sigma 23 F];
DEAE-52 £F 432 i E {5 2%l 50 A BRA 7
Sephadex G-100 iR ¥HEEHR: Pharmacia Biotech 2%
Fl; BT (S TR R 3500 Da) 3£ Viskase 2
wl; Haxilm Yo Er=aral.

LC-20A S0 AH (35X . mini-1240 $24A] Ul
M4 ICICEETE H AR 5 HE4 F] 5 PerkinElmer One
FT-IR 18 I AR Fe 2T 486154 3€[E PerkinElmer
25 H); FD-1A-50 BUR VR TRRAs  dbat B B 550
A B ] TDL-4 BUREE G NB0 L Rigess
BIFEAUAS) 5 SpectraMaxPlus384 AU LG =X
BRI 3% [E Molecular Devices 23 &]; CQ 50 B3
FREOKME RS AAS s R-1001N #UjEs% 2%
RAL FBINAITFR TR A PR H] o

1.2 L7k
1.2.1 HRIEBZHREMIEISE B RZE RS
OB, 1k 24 B, A5 2HLRY . B 800 g TR ZEHM)
AR, FH 10 A5 EZER /K A R R B 2 ¥, /K 2 h,
b uE, BERITHERE 28K AL 50 °C W EHSE . FHIC/K 2.
P R 7T AR M 2 L & 80%, 4 °C VKFA ik
24 h, B0, ZF _LIER, B DI FEalE
F oK, Sevag ¥k [ &5 1 1IE T HE=5:1(v/v)] BR 0%
B, B0, BB, EE S IR, BT EIE
RIERZHH,
1.2.2 HRFEQD MLl BOE RZELZhE
20 g, /il 50 mL 60 °C ZB/KESS, SRIG7E 3500 r/min
5.0 10 min, B FIEWE, S8 BE 1 B AP S i
DEAE-52 2 H74E | (¢3.6x45 cm), PAZEWE K . 0.2,
0.4, 0.6, 0.8 Fll 1.2 mol/L NaCl ¥ ¥& ¥t 47 6 J& ¥
5t o R BE VR A e AR ER 29 1000 mL, F345
WAE 20 mL, BN 490 nm CEEY-mif2 B A5
AW CHE, 25t th<k . 3 Pl th 2k ve B A0k
Jisige, WACHE B MGG AR (R, 45, BT, YR URTHR:
53 7 A5 (DT-1~DT-7) o

HzH43 DT-2(0.9 g), il 5 mL 60 °C ZEAT /K7t
J&, 3500 r/min & .0> 10 min, B & W, % 0 F)
Sephadex G-100 i ZRMHEE L (O35 [ (@1.2%25 cm),
100 mL ¥, 2 mL/ASIEE WLy o FRAS RSN 490 nm
R - 52 )5) T PO EEAEL, 23 HIPEIE T £, 1
SLWEISTR ST W, YR AR, aBHT, ¥R VR T A5 2R
(NFP-2)F5453 4T -
1.2.3 FHRZEZHE NFP-2 [y RA IR b B o2
1.2.3.1 NFP-2 @& ENE  SRAZEE-GRARIANY,
Sy5IEEC 0, 0.1,0.2,0.4, 0.6, 0.8, 1.0 mL 100 pg/mL
B A AP T BE ST 10 mL HLZERA i, RMnZE
TB/KZ 1.0 mL, &F 1A 1.0 mL 19 5% ZREY AR, iR
JEIRZAS, SERVAINA 5 mL AYMER AR, S W 20 min J5,
TE 490 nm AbI G WG E . LA HE & B (mg) A
TR, W CEEE AR il iR ZE . B 1.0 mL
ZHEE R (1 mg/mL), $% 138 77 00 W 6 RE(E, AR
PorbruE ph e 155 i
1.2.3.2 NFP-2 FHHEHEME R Lowry k", 43
HIEL 0. 0.1, 0.2, 0.4, 0.6. 0.8, 1.0 mL 100 pg/mL
A A L7 22 H (BSA) XTI T 10 mL HLZEGE
A, FMINFEME/K 2 1.0 mL, & H0A 5 mL SRR I2 4
B, IG5, B F=EIE8 10 min J5, LA 0.5 mL
FEPRIGHAF FEHCE 30 min, WAAJSTE 650 nm A&
GG ., L BSA & & (mg) NREARER, WO CHREE N
PARFRZE R RERIZE . B 1.0 mL 288 (1 mg/mL),
F2 138 D7 e e WO A, AR PR AR p £ 1
it
1.2.3.3 NFP-2 B IR & 5 e SR FH i 192 - 1R e
el SR ER 0, 0.1, 0.2, 0.3, 0.4, 0.6, 0.8, 1.0 mL
100 pg/mL 421 FUBEE IR X BT 10 mL H.3€
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W, AMINZEIEKE 1.0 mL, vk &M R AP
TR EA-TRIR SR 5 mL, IRHEIR S, B THEIR KIS
HromFRGE s 20 min, WS S BIAOKE A1 2= 2500, N
A 0.15% HRBEWR, 28 28T )5, iR e, =ik T
PRFF 2 h J5T 523 nm FEROERE . LLERLANRE
& B (mg) SR AR AR, IOGREE Ak bRz il bR v
k. B 1.0 mL ZHHAE# (1 mg/mL), #2_ ik ik
M e S'G R AR, HRPEARvE 2R T T SRR & i

1.2.4 NFP-2 73 FBihbillE AR SCER [17], B
L K 2 15 (0.1 (high performance gel permeation
chromatograph, HPGPC) il & ¥4 — £ B 1% 43 F J5t
B, O35 FU R TSKgel G4000PWxI #E I #1

i 40 °C; FEAERR 10 pL; /R 2P CRIN RS o 43731 L
10 uL. 10 mg/mL Z%1| Dextran FRUER AR (5T
53319 70, 150,270, 410, 500, 1100, 2000 kDa)
TEA B RORAH TS, i1 3l S5O B i
(] (tg ) I E R I ZR o W A5 i 2 WA S I R (o
TS5 AR, AR LA B B Ial RIS ZR i 2R T
S FRRE

1.2.5 NFP-2 BbEeH pli tb ] FRECEFEAE S 5 me,
JIA 10 mL 2 mol/L = 3 & Mg (trifluoroacetic acid,
TEA)ZEW, S 110 °C ]V 4 he SRV SR, B4
IR, A 2 mL F LR, EEEAE 3 1k, L
TEARRZ: TFA. INMAZEME/KIG AR, B 100 pL A
AR, BT 1.5 mL B AE T, SR e 2 BECSCER
[17] 77 B 04T 1-28 3L -3-H 35k -5-nk e bk /i) 1/ 47 475
Ao NSRS, LIS 0.22 pm fFLIENR L UE,
BB TS T . AR SAUN T Inertsil ODS
C- g FE(4.6 x250 mm, 5 um); i BIAH A 1.0 mL/min
ZNE /IR TR 22 vhirk (18:82, v/v); Kl K 245 nmy;
FEVRL 35 °C; PERERE 10.0 plo 455 PC il 2o (S
BELCHERAE. R BRSNS ARRE. BT
BEOFRERS W 1 mg/mL, M8 R 3% 777k 50, il
SERRUES IO LR B B TR A TR, ] DA 2 2205 RE S rh
PR R ZE A H L BE SR A0 R

1.2.6 £IAMGIEIMHT  BRECTHRAVZPERES 1~2 mg
5 200 mg PRACERAF RS, il aliads B 09 BB i A, 7F
4000~400 cm™' EFEINIEATLLAM G .

1.2.7 WISRLLs23 HU 6 4 2 mg/mL By P IE
1.0 mL, 435I 3.0 mL AS[EREEE(0.1. 0.2, 0.3, 0.4,
0.6. 0.8 mol/L) 1Y) NaOH ¥, #X )5 F-JIIA 0.5 mL
ZEABE K AT 1.5 mL 0.2 mmol/L K| B £1T 54k, iR ETR
4], #E 1 h, A 200~800 nm FHHEIE [, 10 Sk
JE NaOH ¥R M B RIS (X000 » 25 FIXT EZHE DA
BRI .

1.2.8 HRZEZHHPLELTE M

1.2.8.1 ABTSH& ¥ HHEFERRHWIWE =

FESCHR [19] I E . B 58, B ABTS M Ris T
2.45 mmol/L it i M2 #1 %5 W& 2k . ABTS Ji K
(7 mmoVL), #RIGHEZIR T TH#HDGHE 12h )5, L
B BE 22 0.2 mmol/L. B 96 LAk, A5 R FL A A
180 uL ABTSIE# (0.2 mmol/L) 5 20 uL A~ [E)#e JFE
MBI RIR A4 (0. 0.2, 0.5, 1.2, 4, 8, 10 mg/mL),
IRA), IR R RGN 30 min, LI4EAR 2 C BHME

ABTSFHE T H Ha%i%ﬁ,’%%(%):(l - A‘X A, ) x 100

x (D
A1 Ay LB GE; A, FHEEFRAUE
IRFBARE S A L O GIE A, as XTI (LA R
BT R SRR -
1.2.8.2 FRIEH HIEIEHRFNNE S RAMEHFRY
FY T . B 96 FLAR, AHN FL 43 AI0 A 50 pL
AIAS TR B2 1 75 R ZE 2RI (0, 1, 2, 4, 6. 8,
10 mg/mL), #RJ5 H KN 4 mmol/L # IR V. 42k ¥
50 puL & 4 mmoVl/L iF A AL E W 50 pL, RS, Z=ilR
JZ % 10 min, ZRJSHIA 4 mmol/L 7KAZPREW 50 uL,
RS, i)W 30 min, T 510 nm &b43 5100 %2 4L
WG, O SRR, SCKEE R 3 YK, DAPTIR IR Sk B
XTRE, THRZBETIRAL [ R EATERR R, R

I E HIEERR R (%):(1—A°/; A*)x 100

c

X (2)

Kb Ay B WOGIE Ay FH B TR
IRFBARE S A4S LU RO GE A, Sas XTI (LL2E
BT WA -
1.2.8.3 DPPH H HAESGRA0ME

Z:RESCHR [2117 M5 . B 96 FLAR, AR FLH
SR 50 pLAS[R] e BE 1Y) 75 R 35 2 HHHE MR (0. 0.5,
1.2.4,8.10 mg/mL), F/ilA 100 pL 0.2 mmol/L
DPPH JC/K ZBEE W, 1R ST, iR EE G W 30 min,
TE 517 nm FIEWOGEE, MlEE 3 K. a5 FIZALLJEK
Z A DPPH R . #% N353 DPPH H HH
FE R, He o)A

DPPH & 55 2% (%) = (1 - A"; As)x 100

A (3)

O Ay RIS GE; A, BB FRICE
TRFRIAE S 9 ASIIS L OO GRS A, s X RR(LLZR
BT R ZHHERD -
1.2.8.4 HAEMIE T A HIEERRMME RS
K= 3 AR IRE . B 96 FLAR, AH R FLH I
A 150 pL Tris-HCI1 £& #h % #% (50 mmol/L, pHS.2),
PRI 30 pL AN [R5 R 25 288 (0. 0.02,
0.05. 0.10, 0.20. 0.50, 1.00 mg/mL), J&%J, &5 ik
Y6 10 min, SR JEHITA 30 pL 9 3B T BRI WK
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(6 mmol/L), iR 2], 2 il #5162 ¥ 3 min, &% )& AN
30 pL 8 mol/L #hRZ 1k . 7 325 nm AW &
FeRE . A5 LA 30 pL ZEI /KB RIE & T RRIA I,
FCA RN TR, MIWOCHEE, THEARE S0 AU B
¥ A AL TERR R

BASET SR %) =(1 - AA;A)X 100
X @)

o Ay ISR GAE; A, FH R B T RAUE:
TFABEE S AR TS EL OGS A, Sas X ER (L2
BT KA A o
2 HFR55H
2.1 FREZFEHS NFP-2 B4k

TR ZE Wit DEAE-52 £F4E 22 )2 014, £49%
MK . NaCl B OBS e, Yt thgean & 1 o, 4%
REPR LIS R 2H 45, 4R 7 D3 (DT-1~DT-7),
SRR | BT TR 2 alifk.

67 DT-2
g l
s 4
(=)
N
@
=

0-

0 50 100 150 200 250 300
EEL
Bl 1 95 KIELHE DT-2 (1) DEAE-52 £F4 24 24T A
Fig.1 Elution curve of DT-2 from DEAE-cellulose 52 anion
exchange chromatogram

P88 T A2 T 43 AR 20 DT-2 % ToKi#H—
HarEsaiftk, FAET Sephadex G-100 g, ekl
LUniEl 2 B WERIEISER ST, BT, eds, VR T /515
FZH 5 NFP-2 A7~ 255047

1.07 NFP-2
_ 0.8
g
a
& 0.6
)
ﬁ 0.4
S
= 024
0.0
0 10 20 30 40 50 60
HHL
&2 FHRZELHE NFP-2 i Sephadex G-100 #F:
JEMTEE R

Fig.2 Elution curve of NFP-2 from Sephadex G-100 gel
filtration chromatogram

2.2 BXRILZEE NFP-2 HIE AR
Z W NFP-2 % T #OK, ANET LB TN 4

BT, Load e H B S 58 82.64%, WHIE R &
TN 16.65%, BT E N 6.38%:
2.3 BFREZHENFP-2 N FERBFEAERK

HPGPC I E&5 FKun= 3 fras, gk & E—A4~
PAE FIN NFP-2 A BA—2[ 4, 4l 92.12%, R
Pl NFP-2 (19 (a0 8 Bt Al A bl 15
=] U5 B £k (1gM, =—0.3395R +8.4278, R*=0.9661), #f
A5 5| NFP-2 (94T 1150 kDa; Z8lR/Kf# . =1
RORAE (TS A3 BT L BANEZE A, S5 R aNEl 4 s, £
F-P LB . BT roRl . OB A . BRZRE . kLl
IR, FOEEJR bRy 21.27:13.21:5.26:3.02:2.82: 1, IF
BRI AT

6.973

I(I)Iﬁ‘é‘llélélllolll2lll4lll6
L BAB ] (min)
3 5 RELHE NFP-2 1) HPGPC (4[]
Fig.3 HPGPC chromatogram of NFP-2

PMP 8
l
|
\ | f| 10
- 74
e M e A JU s
1
2
3 46 7 810
PMP 5 9 11
T T T IB
20 40 60 80
PREAFA] (min)
Bl 4 T PMP HRIATA AR K2 LM NFP-2(A) bR
(B) By HBH A (i 1R

Fig.4 HPLC chromatograms of the PMP derivatives of NFP-2
hydrolysate sample (A) and standard monosaccharide
mixture (B)

TE: 1: D-HEHE; 2: D-E A A0 3: D-BAHE; 4. D-H%h
METR; 5: D-EAAEFFUHE; 6: D-FFUMHIERR; 7: D-# 4 HE; 8: D-

LZUE; 9: D-AKE; 10: L-FHiqEb; 11: D-# 3k

2.4 LIAMIES TR

NFP-2 WLLAMGIEEANE 5 s, 3401 cm ! &b
BT HH B A 5 EL B8 i W A U E T -OH. i 4R R sh
W, JEBEIS I RFNE A, LI T K25 20 NFP-2 H.
A5y Tl S HEPY . 2931 cm ! 4RI & BT 2E-CH,, 8]
UK RL-CH, 19 C-H mhgadiRalide, J2 Bl i) Z2 iR
fIEP4. 1400~1200 cm ™ Ak H B C-H {45 FIAE M PR 3h
g, FIRRLHE ARG . 7E 1618 cm™' 1U-NH,
FI-NH; ARFNETR IO, ULRHAA A 2R 1 2 g, 55288
F RSB E—3L, 1072 cm™' B IS i 7 224
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3401 1072

0 T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500
B (em™)

El5 T RIELHME NFP-2 LM E
Fig.5 FT-IR spectrum of NFP-2

AT Stk g AU 27 894 em ™! Ab i F5 & S AL IR ER 1Y
B-UtiZE Al A Y C-H ZE PRS- A a2 Hh el
ZHH NFP-2 2 B-NHI R 2
25 WIRLAKWLER S

WISR LT SIS IT 20 TR Gt — A 24
o WIERET AT LS B MR e S i 5+ &
HE8 A RN, 7 HE 28 A B RS 5 2R
LIAHLL S B AELTAREC, PNIE 6 A, SRR LT Hs
W) 2,0 FHEE, RISRZT-NFP-2 2 - SYIN A, K
MRS . MRS ISR B2 1) NaOH T, Z 8500
WBLiE 45 40 28 3t AS IR R BE B T, (i S B0 A T
U /N, 24 NaOH ¥ & & 0~0.4 mol/L i, &2 & ¥
Amax THEAEAEA . SEERIRLLES AR L, NFP-2 7E45
WP ) NaOH W I 0 2188 . PRI, T DA
Wt NFP-2 7E/KIE R i = = BEIgUiet 5. IR 5>
BT HURA 2 2R S S5 128 D ids, T 2 HoAth,
WIRES SIS 2 SN (RIS AN

500

- SN IR
4954 =& NFP-2

475 T T T 1
0.0 0.1 0.2 0.3 0.4

NaOHV ¥ (mol/L)
K6 T5RIEZHE NFP-2 SNIRLIZ SYI7EA W
NaOH ¥ Ay, 221E
Fig.6 Changes in the absorption maximum A, of NFP-2

vatious concentrations of sodilum hydrolysis complexed
with Congo red

2.6 BXREZHE NFP-2 InEWEMES T

KA LA AS R R SR REREA L | S | il
NP Z AP BRER S AL RE A e . SHLAR N
TE AR 2R TR PR AR L IS PE AU AR [ SR
AR 2R B B0 Y0 R s S X W LA W33 . 1422 M IR
PEMI B ANTCIR AR . 42k 2 B LA Fh 22 ) o n]
DUIFEHLIG PR s i i B R dh L KRR B

Yyriey S e, SRR AR A FE R R
T ACRE TRV . 25 5h DB — B SR
FIRIT AP s e Tk dRH 2, LIEER A
FH 2N e B A BE 1 B9 07 2502 H AT it 7 . (8 i
Z 7k RS A RZRRAFSEANF] AT LS PR
CEMMASTPAEAE R R AR A R | AR R
R SEAE Ay A . HATER B F 2%
W BRI kA ABTS ¥k 5 A i 315 B EE
DPPH A FUE AR 1 2ETE SRAE Tk . WFTERWIZHE

100 4 —o ° —— o

A
S
&
o
w754
-
am
w50
e
Z 254 - V.
= -
= NFP-2
< 0 T L] T T 1
0 2 4 6 8 10
NFP-2 it i J# (mg/mL)
B
1007
S
754
&
#
2 501
=
{0
ﬁ 25+ - V.
—& NFP-2
0 T T T T 1
0 2 4 6 8 10
NFP-2 it fE i J# (mg/mL)
80

DPPH A H#ERE (%) O

0 20 40 60 80 100 120
NFP-2 % (ug/mL)

807

604

Ll

404

201
- Vv,

=&~ NFP-2

AT A SR (%) O

0" T T T 1
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Bl 7 HRIELHME NFP-2 HrE fuidite

Fig.7 Antioxidant activities of NFP-2
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FEAEPTRARTERIPLTN 2 — 2 R AT LIS H Ak
KON, TR BIHTEAAE IR S TR bR
NFP-2 iy LA AL iE J1, A< SC ¥ DPPH A i 2% |
ABTS HEF HHE. BE O R EMEEAE A
H B E NFP-2 HVE IR 3 B REIBE ] -

ME 7A~E 7B H AL, NFP-2 HAG V5 ABTS
BT A 2k AL 3 i B rin PR, I HIEBRAEITE
0.1~10 mg/mL & 3 [l PN L2 B0 AR A SS0N, BEE
e KM 5% . 7E 0.1~10 mg/mL PN, NFP-2 X}
ABTS BHETH HZEIREBRRM 9.43% HiGRE 35.44%;
X ¥EHE [ BE BT ER N 10.09% 3 5E F] 57.55%,
H IC5, & 7.95 mg/mL. MIE 7C~& 7D AJ Hl1, NFP-
2 X DPPH H Hi 5k @ 5ABE T A i B iEER AR
T E T BE 1 Bl N JE B Sl )R AR50, - R BT
HeFE 20~120 pg/mL A, NFP-2 X%} DPPH [ H3Em975
R AE 1 855, M L AERFAE 15%~17%; 15 it B W B
0.5~20 pg/mL P, NFP-2 XJ# S B B+ 1t BL i
RAE T4, I YERFE 60% it

JRAE ZHER0 A LT BRI HEAL S AN 58 42
Ay, (HAHSCHT IR B, BRITEZ N T 5 i s 5 H H A
AL SR, AT I D B LA AR TS R T
NFP-2 BOPHIEIR & BB, s R IES 5 T 20
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