x5 3HBAMTERBAGEAEERSE
Tab 5 The yield and content of total flavonoid prepared by
three different purify methods

a5 RIWg PRI SRR &%
D101 4lifk 0.302 60.4 74.29
WAL 0.145 29.1 68.90

Tk aliftl 0.376 75.2 55.37

335 EHEMLSR RHMMEMN T E&MFRT
afifh, IR, WG TR B S i
Wy i s 5 B R 73.28%
3.4 ABTS HHILHERREHS R

HEAR I S S RSB ABTS [ R B 1
fK) 1Cs0 18 41(6.92 £ 0.08)pugmL ™", 1Cso fE A% T~ Bk
SR YEAEZ C[(7.20£0.07)ugmL™"], I HER I
JE S WS A B R U A B B S R
4 it

AR 5K 35 R 11 A Al o AL AR - A 4 T 4D
Bt 5 8 R B AR PR EAT T IR R RN LA, B T REAE
SR 264k T2 k. D101 KALRIESE 1 g b
Ff 5.0 mL MHEHBUGEAY T 1.5 g BRZH T 5k
Ky K 10%LHE S 40% L0 95% L IEE43 lvE i,
PRI R 12 BV-h, Wiedis 40% L BEVE ML 40%
LR o vk 4i I AR D101 A, DAIRIRE 41
Velit, WOER 40% RSy, R4 TR AR I
WS . RILM G 2 R T S8 2 e
RIS B 1 R EREE T R,
AT BRI W A B 70%LL . £

AR, W2 7 1A B i A
WAL R,

PUAAAL B Hr 3B i 7 A - e i 4 1o
A R IPUEATE T, X — SR O HEAS I B
S IE—2D (A RIT B T4 H -
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Establishment of Inmunology Rapid Test Method for Huperzine A in Rare Source Plant Huperzia Serrata

YU Yuyan, ZHANG Shuling, ZOU Yanhui, TENG Haiying, QIU Yali(College of Pharmacy, Fujian University of
Traditional Chinese Medicine, Fuzhou 350122, China)

ABSTRACT: OBJECTIVE To prepare and characterize monoclonal antibodies against huperzine A by establishing a
determination method for huperzine A in Huperzia serrate. METHODS Balb/c mice were immunized by the conjugation of
huperzine A and BSA successfully, and monoclonal antibodies were generated by hybridoma technique. Then hybridomas were
cloned by the limiting dilution method and four hybridomas producing McAb reactive to huperzine A named 3E02, 4B01, 5D03
and 4C04 were obtained, an enzyme-linked immunosorbent assay for huperzine A was established successfully. RESULTS
McAD isotype were 1gG2b, IgG2b, IgG1 and IgG1. The ELISA standard curve was Y=0.373 6X-0.236, 7=0.996 5, and the range
of linearity was 5-1 000 ng'mL™", and the limit of detection was 4.387 ng'mL™'. The recovery was 96.6%—103.8%, RSD was
0.68%(n=6). CONCLUSION The ELISA method provided a rapid, sensitive and accurate procedure for the determination of

HupA in Huperzia serrata samples.

KEY WORDS: huperzine A; monoclonal antibody; ELISA; Huperzia serrata

FAZHE T (huperzine  A)J& WIE & A 12 (Huperzia
serrata) T 53 B 45 3 () — Tl g 80 ka2 A s,
A HAMRE. Sk R RS A S
P JIE B e (AChE) S 57, 0 T30 BAEALG )
Hh AR R SR A B R R A, e
G PR b i — 2 A D e e A2 R
MUEFFI LA, 1F H 2652 2 E N A= A
HERNERAERNEERE L, REairisl
AR RBPEE. FmtEmrre s, AREEK
BPRE S AL BED B, R T 8 R IR I .
TS A L S ISR (K A A2 N TR,
3% /N ARG AR IR T B BE DA, IR T A
FZAR G s 2 PR A I U7 v, AT i R A2
ARSI ) I
1 ##

AR (2 AR A R RS P, S
100243-200401, & E>99%); 3,3°,5,5’-PU FHRLBEIE
Z(TMB). ":3-20(3%[E Sigma /2 7]); Sepharose
Protein G(GE A #l); “EHi il BAr P Bl LB
WHARA R AT, LS. 20120624); BEHEE(ET]
EEAYRFEREARAR): KAk, HAb
T8 A [ = 43 Afr 4l

T Balb/e /N, @, 6~8 JEEE, Sk AR
W 25 K2 S B bty SR B A KRS
2007000537785; SP2/0 [ Fy HisiJ5 4 M (_F- ik AR
WHARGRAF]). KM E AR A S
WSS W, hkE g R 25 KA R R A%
Y5 %€ N Huperzia serrata )45,

HLUKAX . 2 B VKA (35 B Bio-Rad A A);
Rio-Rad MfFr1X 680(3% [H Bio-Rad /A 7)); KQ-400

P E BLACR 2% 2014 4 1 H 55 31 555 1 4

7 I i VR s (R LT R R BS  BR A 7 ) o
2 HEEHER
2.1 R R VAR I

KA AZ A FE 6 B 25 mg, R I A
AR 25 mL, $4), VE NI, i B K
Pk o
2.2 PR

WO A A AZ B BER R AR - 25, I B Rk
B, T 50 CHtFEEE. KEME0.2g, MA
2% AR S mL, Bk, GBS h, B
OV RIS BRI 2% AR 5 mL, 8
FAREC L h, B0, &9F 2 B, 1E N A
FEHU -
2.3 TP

DL B #lgif 5 N THUR A0 H -BSA Fu i
Balb/c ZiFf/NEL, €, 5 H, RHMERG. 153555
R 2 SR g R, IR ek g R
(0.5 mg-mL™" DA AR B (150 A0 96 BG g 4 e 7 45
WRURA, o3k )E R /MR, DUE R nGE
T35 35 Ny G SR o AN 58 A R AR BUR A
FEUOMSRF )G 1 F,  MHR BRIk R 1l (100~
200 pL- 27, WEIHC LS R . UK R
PEAR A U 10— SN BROBEAT pp s s, HAZ BT
-BSA ¥ PBS BEATHEIE (1 Yk-d"), 3d JEHL
JRAnffL s SP 2/0 B R 4 kAT Al ik &, &0
e < MV e 1 B BB AR A 40 WA U AA 1) A% A R 4 i
P94 3E02. 4BO1.. 4B01. 5D03 F1 4C04,
Fr &K . 18K 3 000 rrmin~' 250 30 min, 23
R BRI AR R R P LA i
S, OO T R B s SR K, o eV
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7180 °C, FFHU/D 5 G /K BEAT [R) 452 3 4 g TG SR 122 T 3 % s AR A 4 BRI R (T, 25 R
E(ELISA)P S M A . SR Protein G HfEsf M 3E02 MWK 1gG2b, kappa: 4B01 [ A

Wk O K BEAT itk , 28 MR KGE N R T IgG2b, kappa; 5DO03 {2 1gG1, kappa; 4C04
=20 CUKFEIRAT - (1324 1gG1, lamda.
2.4 FURCEPURT S E AT 244 PUAMEAEE WA Bradford AN

241 PURMEAN SR ELISA VEXT2i4LTT 5 Protein G SEA1Z ik glifh J5 11 9 v BBk 3E02,
PURSAN TR, 331 22 000 £5FFUREE4T  4B01, 5D03, 4C04 K470 0.643, 0.503,
W BRERRE, DU R T A B (A PE XS B 0.905 FiT 0.548 mgrmL ™",

WOEAE 2.1 £%, HWROB{E>0.2, Alw MR 2.5 ELISA fHfE TAESHh €

IR BEAE BN ). 455 3E02. 4BO1. 5D03 M1 2.5.1 defEfiihmodkse M4 aiib 5 Hik i Rt
4C04 ZEALFT RN 734 1 2 256 000+ 1 & 128 000 gE L, JEFE ODyso (HEUT 1.0 MIPUAR RS EE N

1:128 000 A1 1: 128 000, 4ifk)5r%cih 1: ELISA TAE4 A, A D IR[H] ELISA VAHEARET,
128 000, 1 :32000. 1:32000 11 :32000. HEFE 1C o TR I B SE B AR A b e fEPiak .

242 PUAMLLE | 3E02.4B01.5D03 A1 4C04 455 3E02. 4B01. 5DO03 F1 4C04 ICyo 4351 A

Tl & MK 2 Protein G SR FZENTIEAIL)E, KH 16.027, 10.084, 5.163 F1 5.744, H:74 5D03 (1) IC),

SDS-PAGE HLykvE K M4l . 45 R WK 1. AR, e SDO3 N AEd k.

252 WHHIERAMPUARBAENE B

¢ e SR VR BE IS G, & HAMERL, 56 W0 JE 7E Wb R

LB, R IR RIS, AR B RS R I BT

WD S S e 5 (0kDe) TR E 2 4o B AR S SR o T A e

JE AR IR B A TR B TR AT IR B . FH 5 B 56 0 Sl et

N L (25 KDa) ELISA V£ Ht 5 R 044 A 94 B 1 AT i 3k Ak

SE o Ll 28 R S A R LA P LR S O 1) o N T
R, 4 CHdi; PBST Bf R R HLAA S Bl i)
INNEEbRAR, HAA P BEE ELISA ¥, Eui /Y )5

1 F#IHEAIRE SDS-PAGE 241 HALI ODyso {B, LA ODaso ML 1.0 I ) Ll
Fig 1 SDS-PAGE analysis of monoclonal antlbody }E%D ﬁ’flﬁ*?ﬁ%%{%ﬁj\j ELISA EE'i"fiI'f/E%’fq:, ;H;é[jq:

243 PR E  RANRRSEESTAT  RILEK 1.
R BEHREE AR REE KN T

Tab 1 The selection of the diluted multiple of coating antigen and huperzine A-McAb

N ODyso
g
1:1000 1:2000 1:3000 1:4000 1:5000 1:6000 1:7000 1:8000

1:100 1.815 1.596 1.370 1.148 1.036 0.890 0.790 0.600
1:200 1.814 1.543 1.270 1.094 0.997 0.870 0.783 0.606
1400 1.800 1.451 1.114 1.016 0.937 0.873 0.759 0.555
1800 1.760 1.424 1.010 0.970 0.941 0.851 0.751 0.551
1:1000 1.720 1.420 1.339 0.930 0.921 0.842 0.741 0.532

S5, RIA 1 100(1 : 5000). 1 :200(1 : BAE RN A, ERFERAE P mBE R 1
5 000)~ 1:400(1:4 000)% 1:800(1:3 000)K) 5000 1:10000. 1: 15000, 1:20000, 4L
ODyso fHTE 1.0 Zi47, T WA PR RF % IE, BRUHE ELISA ko LA ODyso fHERIT 1.0 IN bR —
RO PURRRATECH 10200, PUEmBEMSE  PURBATEC B ELISA TAERM, TRtk
115000 1E A Btk TAESAT FER, PrsPiik B s KR HEE . AR5k
253 AR —PURMBHEEIE R ik BREEN MR PURBEECA 1010 000, AR IR 2,
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*2 BE_iRERBEHNLEE
Tab 2 The selection of the diluted multiple of HRP-1gG

B ODys0

77

TR R 25 [ R I3 4 o B A X
(PBST) (1 :1000) (1 25000)

1:5000 0.011 0.120 1.245

1:10000 0.013 0.101 1.044

1115000 0.008 0.091 0.899

1:20000 0.008 0.089 0.583

2.54 TMB JRWEHB M EERE 3% FIR e )

Ttk TAF e W 4 F 384T ELISA SE56, £ A TMB
IR N, RS S, 10, 15, 20 min {7,
k. WAL BATER ODyso {5 B ELAE(P/N),
fifi 72 TMB &4 1) S A A FH I 1) A 5T 1 6 TMB
JECAE R TR 2R 15 min.

2.6 ELISA Jjik2p 5

2.6.1 AREERZREEN %257 2 1) ELISA
Sl TAEIRZR, KA IR B I A AZ B AR (1
5, 10, 50, 100, 500, 1000, 2500 ng-mL ™ ")#4T
R o LUAT A2 0 b v i o JEE (ng-m L) F % 5 A
BEARKR, 451 B/By I ALAR(B s N2 ) 5 4
Jri ) ODyso fi, Bo AXS AL SR ODyso {H), 227l
PRt TAE RN Ze, 13377 ¥=0.373 6X-0.236,
r=0.996 5. S5REW], RSO BRAE F A 5~
1000 ng-mL™" P,  HLuR 8t Hi i 5 4 il o AT
EYSRIESR Sy il P EY 2 AR = SN (I ]
X 35k .

2,62 REERE  HATERME AR L5 1 IE
I, BEALIEEE 10 S FL3%H € 1) ELISA kA1 12
Bl bR i 2 i, X BT 10 /ML ODaso {H 1)
SPIIME, SD R ARAEZE, bR M g xR
(Bo—3SD)/By Wl by £ A A D B, &5 SR A 0 BR 2y
4387 ng'mL™",

2,63 FEE IR K OO L ROV AR R R
ELISA #r#fE TAEHNEE, BENLER: 3 Seligbrti,
Yo 5 L, WE 50 ng-mL™ FRAEA K ODaso
i, R RE. SR 00H 1.2%, 1.0%,
1.2%, {ERVFEEZ W, 2R %,

2.6.4 EEMERE  Hl&LEAEEN 6, &
B FE S SEAT 5 O, DI FE ST ODuso fE, 115
HEBMERAK. 6 IS ETHMEN
0.509 mg-g™', AR REN 7.1%, A5 REAE AL
W2 W, SRR AT EE,

P E BLACR 2% 2014 4 1 H 55 31 555 1 4

2.6.5 [MIBCRRE K2 BRI LA A2 258 4108
6 4%, B 1 g, MBI 0.005 mg-mL™" X} 5 4t
WA 100 mL, % L@ ELISA J5ik, 4 nkf
I B AT e, TR, g5 3 LR 3.

3 BERRKER@=6)

Tab 3 Results of recovery determination(#=6)

PSS/ N/ MRy Rk Pl RSD/
mg-g™! mg-g! mg-g™ % W% %
0.502 0.5 0.989 97.4
0.496 0.5 0.991 99.0
0.505 0.5 1.008 100.6

99.5 0.68
0.501 0.5 0.998 99.4
0.498 0.5 1.017 103.8
0.504 0.5 0.987 96.6

2.7 FERIIE

e 2 A A2 A DO AT S F ke, Dt
LR ELISA J7 iEBEAT RS I, ~FAT 30 3 ¢, 2 4f8 ODaso
EIT A2 AR AZEE SR, g5 R e A
AL 22, W a2eE SRS 50h 0217,
0.508, 0.636 mg-g .
3 it

ARSI R AT BRFR B E AT BOR W 5 b, 43
B 4 R RTRR R S WA AZ B T R B LA IR A AL
AU 3E02. 4B01. 5D03 Al 4C04, HEAT/MES
afi (b R KL I, At RT R a1
256 000, 1: 128000, 1: 128000 Fl 1 : 128 000,
S Ak S R 28 A 12 128 000, 132000, 1 :
32000 1 1 :32000. 2tk )5 REK AN B 2liAb T
AP0 R, TR LR Al A I AT IS 2 IR AR A
M, AR B sidb s Pkl i mn, $i
A& BB I S I RS> T 2 50 kDa, %
WOy TR0 25 kDa, 1] JH T 40 BT AH SRRk

T 70 5228 ELISA J AR £ b 3 — 44k,
X ELISA HEAT R 45 AF ALAL, ELISA AU 4
WAL TAESA M JEFE SDO3 N fEPiik; ol
PURFBASECA 10200, PRGBS ECH 1@
5000; Rgbr —PURRBEAEECH 1210 0005 TMB JiK
YIVER IR 9 15 mine ZEFFSIUE F, Wi LA,
W e AT A2 T A A S R, 2EIRZ .
W AAZ IR AR 25 B AT B8 AR Ry B ICA AZ B
ER 28, H I R RIS .

ARSI BT T ) ELISA 330 s b 2 A AZ Fh A7
&8, 43 0E, RNRAK, REEs.
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I, R LB, T A% 116600)

WE: B @dn sk, B, FE #5300 55 F0REEAXARS M EETEMN, sPP B bitirsa. A

& SR Agilent Eclipse XDB-C (4.6 mmx150 mm, 5 pm)& &, vA LH-1%A8K(13 @ 87) A A S48, 4 316 nm &K

W oy, FTHLER, FITHER; L AE-1%FEBR K (32  68) 4 EhAR, Mk K A 290 nm M F KA. KARES; AT

BER-BEBR(47 © 53 1 0.2)A4 A A8, & 277 nm sk K E ¥F %53 KA Agilent Eclipse XDB-Cg(4.6 mmx 250 mm, 5 pm)

Gk, 1%FRBRAK- TR ERDL, ERK 237 nm pE e, HEF, FR OEBAEE. RS ARE L F RS

ﬁffzﬁ%\ﬁwzi@ﬁu- A, BBRAHEL L FRAAGH RSB EERK, Fi0 ERBo TR mEREy
L RSB RORS AL, mHARRA A HEA KRSV AE,

9&%@1‘7- M, BE; FE PR ARG HE; RBETR
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Changes of Quantity of Effective Constituent in Different Medicinal Properties Medicines after
Compatibility with Gypsum Fibrosum

WANG Liqiu, ZHANG Zhenqiu*(College of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian
116600)

ABSTRACT: OBJECTIVE To study the changes of quantity of effective constituent after compatibility of Cimicifugae
Rhizoma, Cinnamomi Ramulus, Glycyrrhiza Radix et Rhizome, Scutellariae Radix respectively with Gypsum Fibrosum by
HPLC to research the theory of traditional Chinese medicine. METHODS Agilent Eclipse XDB-C5(150 mmx4.6 mm, 5 um)
was adopted; the mobile phase was acetonitrile-water of 0.1% phosphoric acid(13 : 87); the detection wavelength was 316 nm
for caffeic acid, ferulic acid and isoferulic acid. The mobile phase was acetonitrile-water of 0.1% phosphoric acid(32 : 68); the
detection wavelength was 290 nm for cinnamic aldehyde and cinnamic acid. the mobile phase was methanol-H,O-phosphoric
acid(47 : 53 1 0.2), the detection wavelength was 277 nm for baicalin. Agilent Eclipse XDB-C (250 mmx4.6 mm, 5 um) was
adopted; the mobile phase was 0.1% phosphoric acid solution(A)-acetonitrile(B) with gradient elution, the detection wavelength
was 237 nm for liquiritin and glycyrrhizic acid. RESULTS The quantity of chemical components in compatibility of
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