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Abstract: The effects of concentration, pressure, and molecular sige on removing allergenic substance
(phospholipase A;) in bee venom by ultrafiltration were investigated. The membrane pore sizes were
selected based on the molecular weight of the main compounds. The conditions of concentration and
pressure were selected randomly. As results, we obtained the optimum condition (1 mg/mL, 20 psi, 10,000
dalton) for removing PLA, at constant concentration of melittin and apamin and confirmed the separation
results by HPLC and SDS-PAGE.
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(melittin; from bee venom, Sigma-Aldrich), ©}3}%1
(apamin; from bee venom, Sigma-Aldrich), 32~ 2] 3}
o}Al A,(PL A, from bee venom, Sigma-Aldrich)<
Tt F7F AA A flo] AL, SR e
acetonitrile (©] 3} AN Sigma-Aldrich), trifluoroacetic acid
(°l3} TFA; Sigma-Aldrich)yE A3t} SDS-PAGE
A& olli= 30% acrylamide/bis solution (Bio-Rad, USA),
Tris-HCI (Tech&I, BTH-9180-500M), SDS (Bio-Rad),
APS (Bio-Rad), TEMED (Bio-Rad)2 T3] gelS
YFE 913, coomassie brilliant blue G-250 (Bio-Rad)<}
destaining solution (Bio-Rad)S- A}-&-3} ST} Presision
plus protein dual xtra standards (Bio-Rad)S -3}
marker® AHE-31A ). 0.78~0.81 ps/eme] AE=E 714
= HPLCE® S#F4(Y4h Korea)E 0.2 um filter
pape r(Phenomenex, USA)Z filter$ AF&-3}3A T}
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Table 1. The molecular weight of the active ingredient in

purified bee venom.

Classification Ingredient Molecular weight

Phospholipase A2, B <13 KDa

Hyaluronidase 38 KDa

Enzyme Phosphatase 50-160 KDa

o-Glucosidase 51 KDa

Melittin 2.8 KDa

Apamin 2.0 KDa

MCD peptide 2.6 KDa

. Procamine, Pamine 0.4 KDa

Peptide Minimine <6.0 KDa

Adolapine 11.5 KDa

Protease inhibitor 9.0 KDa

Fertiapine <3.0 KDa

Histamine 0.12 KDa

. . Dopamine 0.15 KDa

Active famme§ Noradrenalin 0.17 KDa

and amino acids . .

Aminobutyric acid

0.18 KDa

o-amino acids
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F8 fFEdEd
A £ EZ Q] apamin(0.5mg,
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melittin (5 mg, % >92.0%)2 5F5 10 mLol| &3}
A7) 20, 30, 40 mLA S A3, AR TE&
1.0 mgmLE H &3] vhEo] A5t TEFAFF
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Table 2. Quantitative analysis conditions of purified bee venom

using HPLC

Pump
Detector
Autosampler
Column

Instrument

Waters 1525 p binary HPLC pump
Waters 486 detector

Waters 717 plus

Phenomenex Jupiter 4u proteo 90A

Mobile phase

UV absorbance

A: 0.2% TFA in water
B: 0.22% TFA in acetonitrile
220 nm

Column temperature 25 °C
Injection volume 20 pL
Folw rate 1.0 mL/min
min A(%) B(%)
. Ini. 100 0
Gradient 20 50 50
50 100 0
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Table 3. Staking gel and separating gel composition for SDS-PAGE.

20% separating gel

5% staking gel

DW 700 pL DW 3.4 mL
30% acrylamide mix 6.6 mL 30% acrylamide mix 830 pL
1.5M Tris-HCI (pH8.8) 2.5 mL 1.0M Tris-HCI (pH8.8) 630 pL
10% SDS 100 pL 10% SDS 50 puL
10% APS 100 pL 10% APS 50 puL
TEMED 4 uL TEMED 5 uL
2.4. SDS-PAGE Pattern
Laemmli®] SDS-PAGE % (1970)*'& o] &3l 2 ] i
™, 20%2] gel TS Y= I H glass plateol] oF bl \
10 mL A= £33 & JFS w57] g3 & 5
12 mLA &= #F3}o] separating gel S &3]3, 99 * o] q
B33 B8 A7} staking gel TAE °F 5 mL & _;’T _,__Jz“ﬁ__J/‘ |
BE 5 gelol Z7] Al combE 7]9] =3|3L staking . e e s A e e
gel7HA] ZoW combE A A5l SDS PAGE gel "]

3 A ZIS(Table 3).

SDS PAGEZ 3138t al dh= #E2 sample
buffer (Laemmli 2x Concentrate, sigma, S3401)& 1:1
H &2 Z§star, 90 °C2] water batholl A 5% &<t
ZEAIZIT) Gel®] comboll marker 5 L, sample 30 pL
A loadingdtaZ, gel2 SDS PAGE B =l 7|94 running
buffer 25 mM Tris, 192 mM Z &4, 0.1% SDS, pH
83)2 A Y353tk SDS PAGE power supply = 3}<d
staking gelollA 60VE <F 30 mins <t 2ZHEA 7],
separatlng geloll A 120VE 2F 60-90 ming <t ﬂE’\]
ZIth AR AE-2 power supplyoll X SEiF= A
we}t gelo|A A HF2 B E 3, coomassie
brilliant bule G-250 ¥ &9} destaining solution®- 2 ¢
A Z bandE ERISte] 59 SHET] FE
Z 9l hyaluronidase, PLA, 52 E& o] E = A=A
gl

T

AR5 F2 Fa4d%< apamin, PLA,, melittin
o BB wA| A BAYE A3 A A
E25 20, 30, 40 uLZ loadings}e] AZvE 1
(Fzg. 13} calibration curve(XZ: amout, Y= Peak area)
(Fig. 2y5 27333
azrEaRe 5o $5e) 28 370 fAYR
o] WE-EA 7Hapamin: 10.7 min, PLA,: 16.4 min,

(a] T T T T T
10.00 15.00 20.00 25.00
Minutes

Fig 1. Chromatogram of standard. A: apamin B: phospholipase
A, C: melittin

melittin: 21.9 min)®2} peakS <13l g <] A
< SRl tH(Fig. 1).
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o] g3l =L HIEE A
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7} 0.9999, 0.9994% =& Fo4ES W

e
oX,

i o

42 it =
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Zpe] Fmo] o] Hel BEANS by R
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7(—] TOJ—/\‘]O] 74»5&] HPLCE o]ﬁ.g}oq 6]—3]:9— ZZJ—E;]-
oi‘:} 21 A3} phospholipase Ay2] 7% 5,000 Dalton,
10,000 Daltonol| 4] A A 7} ¥ Q2™ 30,000 Dalton®ll
Ae AA HA &Skl ol= PLAS EAEO
13,000 Dalton® % 5,000 Dalton, 10,000 Dalton®l ¥]
3l cut-off pore size”t 2 30,000 Daltonol|A] £7d73]
AejAA] o 7 {FEH7] o2 B E3

Aol et YA EES B2 FEA o dH
0] 30 psioll A gaFo] WL 20 psi, 40 psidllA =&
A HHe BAHFg 3). W FHFS HQ
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Calibration Plot
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Fig. 2. Calibration curve of standard. A: Apamin B: Phospholipase A, C: Melittin
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=4l (Fig. 5) phospholipase A9} FFzF7FA]
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Fig. 6. A chemical analysis using HPLC. (A: Purified bee
venom B: 10 mg/mL, 20 psi, 30,000 Dalton C: 1 mg/
mL, 20 psi, 10,000 Dalton)
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75—
0 v

Fig. 7. A chemical analysis using HPLC. (A: 1mg/mL, 20 psi,
10,000 Dalton B: 10 mg/mL, 20 psi, 30,000 Dalton C:
Purified bee venom)
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A B-=2] apamind} melittin $FE(50-60%)°] H]S=3H
Z7A20 psi?] YHOZE 1 mg/mLe] F=°lA 10,000

Dalton “F2E| & AH-3F 270)S & 5 Ao

o
571 27haArd o] A4S ol o

ol o] Foi3
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