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ABSTRACT: AIM To investigate the effects of different extraction and determination method on the extraction

rate and content of protein in Bufonis Venenum. METHODS  Alkali extraction and ethanol precipitation method,

Tris-NaCl solution method, PBS solution method and acetone precipitation method were applied to extracting

protein, respectively, after which the extraction rate was determined. Bradford method and BCA method were

adopted in the content determination of protein, respectively. RESULTS Tris-NaCl (pH 7.8) solution method

demonstrated the highest extraction rate. The result obtained by Bradford method and BCA method displayed no
significant difference. CONCLUSION  Tris-NaCl (pH 7.8) solution method was the best extraction method for

protein in Bufonis Venenum. Both Bradford method and BCA method can be used for the content determination of

this component.

KEY WORDS: Bufonis Venenum; protein; extraction rate; content; extraction methods; determination methods

B TR 2 WE R B B W b AR BB IR Bufo bufo
gargarizans Cantor ¥, & HE #5 B Bufo melanostictus
Schneider BT, VE - —WRE 2% 5%
g, HALF U 2 2%, IR, BRA M
B R JTES MR, TEREROAL, ZRHUL
S g HE AR B X E BRI Y 1Y 38 A0 TR
A, HNGF AR 103 B 25 BRAE VERL I H 45 086
EEMT IR, RO, BUE ., BURSTE
e R TN E RV & T

VRS T T HA mE T SRR
TRFEMEANA Y I RE A B SR s A2 B AL, (HXT 3)
el T R - S NG e ) W (R T S D S i 2
K, AT RIRIEIR 1, Wl . HEE B
BRI Yok R4 AT S 2 /Ny
TRGAE WL R LA BN . THFRERA )
H R BT A5 RN DD RERY , B AR R S A i R
FI, s S SR IRy B vk kil

DA X WS TR ) AF 5 4R v A ME TR HS 5 25 /N 731 I
Gy B MR KAy F U KR AR SR A
BRI B A BE U0 . Tris-NaCl % W35 . PBS 1
2. NERTTTE R USRI rh i 1, JfFa i
FEICAW) pH AEARPGE SR IBCICR, e m 8 B
Fo Jphh, BB AR ERRINE W R OCE S Gl
FAYURERE | WAL (Lowry ) W
AR DR EEYS  (Bradford )1 2,
2-HRMEMR-4, 47 -THRWRYE (BCA )1 %4
AL BE LT A ARSI 43 SR T Bradford
. BCA LI EWERRE A&, e LD
FallERES%,

1 ##

L1 A5 WERRER (0T EARRAE
WA, Bl SWEMHEREARAA, #t5
20170419; FTAFRUEL M E R S H LK, i
3196

Dby AR, WEPE L VLTS, R e, e YT m YT
K edt, B TR . BCA 8 R R 177
& (FBEZRAEVEARARAT); Bradford
H M E 5 & (3 E Thermo Scientific 22 H])
NaOH | Tris, S8, /. NER, PBS kN
srprat (E2EBE ARG BRAR)

1.2 A% S5810R B .0 ML (1% E Eppendorf
NF]) 5 Ultracel ® -3K M 84S (5 E Merck Millipore
) 3 Paradigm © bR ( 3€ [E Molecular Devices
28HE]) 596 fLik (3 Corning A7) o

2 AEEHER

2.1 ¥EBREGRR

2.1. 1 BAREEDLEE BU-80 CREMERREENR S o
£ 34y, RET 3 AN, EIRME 1 h, A

5 SR O BRE 58 55 %6 2 (R BCR 52, FE A
100 mL £ 7/KJ5 1 mol/L NaOH ¥ ¥ 43 3 45
35 pH £ 7.8, 9.0, 10.2, IEBE F/KE
RZARFUR 200 mL, FEARPOIMARBFE T, FE#E
Hsh, #E, K EHBRFER 24T 50 mL 2.0
&, 3900 r/min B0 1 h, B, 0.22 um
PFLUE AT g, AR, T 200 mL vk Z
(=20 CHE 2 h), BOUWEDIE, 200 mL F K
(& 25 mmol/L Tris, 150 mmol/L NaCl, pH7.8)
=R

2.1.2 Tris-NaCl K7L HU-80 °C V% VRUE TR &K
S5g, %34, MAlET 3NN, FEMIRL h,
55 Tris-NaCl $ B R B 1 X 2 11 B IOR 1) 5%
e, 4350 F 3 A ke H A Tris-NaCl (% 25
mmol/L Tris, 500 mmol/L NaCl, pHS5.4) ¥ .
Tris-NaCl ( & 25 mmol/L Tris, 500 mmol/L NaCl,
pH7. 8) A W . Tris-NaCl ( & 25 mmol/L Tris . 500
mmol/L, NaCl, pH10. 2) A 2 i 2R F1 0 200 mL,
BRI FE T, MRS S h, s LB
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B EAT 50 mL E.045 9,3 900 r/min .0 1 h, |
THWZ 0. 22 wm THAFLUERET 8, A I UEIR .

2.1.3 PBS WL HL-80 CHAURIERRELIL 5 ¢,
BTk, MY 1 h, BT 100 mmol/L PBS
(pH7.0) AT e A T8 (3 E S, ot
LM T E e AR TR 200 mL, BEARH
AR T, FIREEE S h, &8, K LSRR
2T 50 mL ZLEH, 3900 v/min 0 1 h,
IHWZ 0. 22 pm SEALIERETIE , AITUEWR .
2.1.4 ERULIERE  HU-80 CRWERREEIL 5 ¢,
BTRM P, SEME 1 h, A TR ZE b
(20 mmol/L, pH8.0) FEHZAKFIN 200 mL, ke
AR, IR S h, #E, LR
BELHTA 50 mL B0, 3900 r/min B.001 h,
B FEW, 0.22 wm PFLIERGLE, AIFuEW, m
A 200 mL JKP (=30 CHCE2 b)), BOUEE
UU¥E, 200 mL W (3% 25 mmol/L Tris, 150
mmol/L NaCl, pH7.8) &E¥,

2.2 MEXRBRIHSTF TE4C. 3900 r/min 51F
THBIEE " B W AR E R O T, A
/NG, KR, GIFMREmR, HIAER
M T RBUR A fR R AR ) e Ak s B g, A S K,
5 S o VA 206 0 PR I ) B BB 8 B s Vs R o
5% 100 mL, 7E-80 C FRAE,

2.3 EabsEne

2.3.1 BCA Z% 3k [20] #E, H1.2 mL
BRI, MEEAPRHER (% 30 mg BSA)
H FEAMAR S I 25 meg/mL ARAE A, B 20
pL, #RER A B 2 A B 0.5 mg/mL, 43
WIgEECO, 1, 2, 4, 8, 12, 16, 20 uL, Jn%] 96
FLAR A B o L, R R VR A 2R Bl 20
pL, JEEMREES 30 0, 25, 50, 100, 200, 300,
400, 500 pg/mL, W3 1, HUAN LT A5 21
FESL (50 f5FRBE) 4520 pL, N 96 fLi,
A 200 pL BCA TAEW (4 5 mL BCA X5 A #1
100 pL BCA 5 B 7e/riRA), BIfR, =i 24 h N
FaE), FEIRCE 120 min, BEARIONE 562 nm P
KA RE  DAFR o BT i v B i Ak b (X)),
WOCEE AR (A) #ATEIE, B HFHN A=
0.001 0X+0.103 1 (r=0.999 4), HH&&E A& A
WG AR

BECR, ARXHEAWRE = REEx1 000 " HEH
o BEOKEXHEAT . EAE
MR 1000 : ﬁmz_ﬁnﬁ&ﬁﬁﬁx

100% , 45HR W% 2,
®1 FREHKMEE (BCA %)
Tab.1 Sample addition of standard curves( BCA method)

0.5 mg/mL  FRifEAFRRE BSA/
o _ ODsg,
BSA/pL Wi/ pL (pg-mL™)
0 0 0 0 0. 101
1 1 19 25 0.122
2 2 18 50 0. 158
3 4 16 100 0.217
4 8 12 200 0.315
5 12 8 300 0. 405
6 16 4 400 0.519
7 20 0 500 0. 626
x2 EMEOSENELSR (BCAZE)
Tab.2  Results of content determination of protein in

Bufonis Venenum ( BCA method)

e e e SUEIRY ST e
El 5.0 0.309 0. 206 1.03 20.6
E2 5.0 0.300 0. 197 0.98 19.7
E3 5.1 0.317 0.214 1.07 21.0
E4 4.9 0.311 0.208 1.04 21.2
ES 5.0 0.350 0.247 1.23 24.7
E6 5.0 0.338 0.235 1.17 23.5
E7 5.0 0.300 0. 197 0.98 19.7
E8 5.0 0.267 0. 164 0.82 16. 4

. E1 MOIREEU0E, pHT.8; E2 NHRMEVIML, pHI.O;
E3 NIRRT, pHI0.2; E4 4 Tris-NaCl ¥ ¥, pHS5.4; E5
A Tris-NaCl #W1:, pH7.8; E6 2 Tris-NaCl W7k, pH10.2; E7
9 PBS VR ; E8 HINERTTIER:
2.3.2 Bradford ¥ BSA HFIARER (2. 0 mg/mL)
FH 0.9% NaCl %A FEZE1 000 pg/mL, %383
AT, BCHI BSA FRifEdn (0 54 N A FXF
B o K 10 WL AR i JAS [ B2 BT 45 21 R o
Wi kE 50 £, BT 96 ffLARfLH, FALhnA 250
pL % S ], MALRIR G 4IRS 30 s, B
AL, S IRMET 10 min, BRI E 595 nm
WAL ERE . DA BT Wk B R A A (X)),
WOCEE AL bR (A) #ATIIIH, BTN A=
0.001 2 X+0.350 8 (r=0.997 5), i+EEHSHE,
RNEK 4,

T EC A i $R B U1 7% . Tris-NaCl & W . PBS
VSR . R TE R X E TR AR AR HUCR A 52 , 45
RIULE 1, LRI, SRR DA R BCR AN, pH
B0 HE B2 WA S s Tris-NaCl %5 W 25 42 R 45 v
FE pH Ry 7. 8 BEEEHA IR ; PBS IFR L . BlAR BTk
PRCRAH 22K, O R TOUE 15 8 UK AR R
BCA % | Bradford WEIE WEBRE & &I, Friggh
KA
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x3 fREMZINEE (Bradford %)

Tab.3 Sample addition of standard curves ( Bradford
method )

HS  IXPBS/pL 1000 pg/mL BSA/ul. BSA/(pg-mL™') ODsos
0 200 0 0 0.342
1 780 20 25 0.371
2 175 25 125 0. 495
3 150 50 250 0. 645
4 100 100 500 0.973
5 50 150 750 1. 189

x4 IEREQSENELR (Bradford %)
Tab.4  Results of content determination of protein in
Bufonis Venenum ( Bradford method )

%'nj:lﬁ R s EHBEWRE, EAHA SR %

Fik o w/g (mg-mL™") /g
E1l 5.0 0. 561 0.175 0.88 17.5
E2 5.0 0.570 0.183 0.91 18.3
E3 5.1 0. 588 0. 198 0.99 19.4
E4 4.9 0. 586 0. 196 0.98 20.0
ES 5.0 0. 625 0.229 1. 14 22.9
E6 5.0 0.615 0. 220 1. 10 22.0
E7 5.0 0.573 0. 185 0.93 18.5
E8 5.0 0.536 0. 154 0.77 15.4

W Bl R EE I, pHT7.8; E2 4L mEUTE:, pH. 0;
E3 Jif$EBEUT7E, pHI10.2; E4 A Tris-NaCl %, pHS.4; ES
9 Tris-NaCl VA%, pH7.8; E6 4 Tris-NaCl J¥¥E, pH10.2; E7
g PBS ¥AWRYE; E8 NERTLIEE:
300
275k —®—BCA¥: —®— Bradford ¥
X
2 250
M
= 225+
% 200} o o
w1757 @7
150
125
10.0

El E2 E3 E4 E5 E6 E7 E8
PRI
. Bl CNAREESTEE, pHT. 8; E2 ABIREINIEE, pHI.O;
E3 NHAREEITEE, pHI0.2; E4 N Tris-NaCl ¥k, pHS. 4
E5 o4 Tris-NaCl ¥ #i %, pH7.8; E6 4 Tris-NaCl i ¥ ¥,
pH10.2; E7 Jy PBS L E8 NINEIVIIE,
E1 EMEARERNAELRR
Fig.1 Comparison of different extraction methods of

protein in Bufonis Venenum

2.3.3 XK 75K BCA % Bradford %
M7 Tris-NaCl % (pH7.8) BT H& HUME IR 2R
TEAA 6K, HIRWES, mULAl A, 2 M7k E
B R4 F=1.86, F<Fooss (Foosss =
5.05), K 2 P bR EHL; 1=0.67, 1<
foos.a0 (Loosao=2-23), W 2 FhJ7 ik Fr A 45 R 0
BEHEESR,
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%5 BCA %, Bradford ENEEHRELSSELLR (n=6)
Tab.5 Comparison of content determination of protein in
Bufonis Venenum by BCA method and Bradford
method (rn=6)
WARES WERRE T/ (mg-mL™")  FI9{E/ (mg-mL™") RSD/%
BCA ¥ 12.1 12. 4 2.37

12.5
12. 4

Bradford ¥ 12. 6 12.5 1.73

2.3.4 A[FEDRFWERREIK b E A A5 R Tris-
NaCl %75 (pH7.8) $EHL 10 /7™ i 8 Bk fif 3¢ &
Fr, e AR, S5 R IR 6, HILAT T, $EHK
FIGTE 20% Zidy, RUNZARIBOT B AaE T He
®6 FREFHIEREREORNENESR
Tab. 6 Results of extraction rate determination of protein
in Bufonis Venenum fresh pulp from various

growing areas

G5 FEHL PRI/ %
1 W 20.2
2 [ITER 21.3
3 e 19.5
4 PN 18.6
5 A5 19.9
6 [N 21.1
7 [ IPN 21.6
8 fe -t 20.2
9 it 22.3
10 boNE] 23.5

3 iFig

ARSI R, ANFEFREOT AT SRR R
RAEES, HAP BT L&KL, Tris-NaCl & #
P (pH7.8) Ifmr, HRHUER 24.7% , IFHIZ
FRUEMTE, XM G R E RN, TR
[R5 AR 2L T, I HLAREUS 18R AT AT DIAR
PoG R A= R R UEA T 2% o B e, T
R PR FHAAE = (75K o AR 1 B e il o
AR — R BRI B IC e Ak R U
i, BAEZBE, SCIWRMER; Lowry ETHY
R %, i sl Tl w ANHER ; DURIIRE: . EAMr
FEIGRE L AR AP, (HATH REUEAL, FHENL
TR BRI, AR S 4 R B BCA
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5 . Bradford ¥E0 % WEBR & H & |, W REUE
e, PRAEPE A, O ELATE T AR B HOE Ry
B EUREERY, THRYEERD, MEHE
BAMAMRAPEH, 45R/RY], X 2 FhiEEE N
WAL, KRR, PrSBRCREES, WAER
WETOR R 1 B A DU E i

LR BRIk, ARSI R O WERRAE A PRI A
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