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A Study on Major Components of Bee Venom Using HPLC
Jin-Seon, Lee” - Gi-Rok, Kwon” - Ho-Young, Choi®
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Sang Ji Oriental Medicine Hospital, Sang Ji University
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This study was designed to study on major components of various Bee Venom(Bee Venom by
electrical stimulation in Korea; K-BV I, Bee Venom by Microwave stimulation in Korea; K-BVII, 0.5
mg/mé, Fu Yu Pharmaceutical Factory, China; C-BV, lmg/m{, Monmouth Pain Institute, Inc., US.A;
A-BV) using HPLC(High performance liquid chromatography).

The results were summarized as follows :

1. HPLC method is useful for analysis of Bee Venom when solution rate is above 1:4000.

2. Analysis of Apamin using HPLC, the Retention time was 8.7min, and standard measurement curve
was a function of y=4E+06x+21245.

3. Analysis of Melittin using HPLC, the Retention time was 29.0 min, and standard measurement
curve was a function of y=4E+06x+23015.

4. Concentration of Melittin was about 297times than Apamin in K-BV I, and about 329times in
K-BVI at same 1:500 solution rate, abnormally about 12 times in C-BV at 1:4000 solution rate.

S, Chinese Bee Venom using HPLC, the point from 5 to 7min(Retention time) showed a big
extraordinary peak.

These data from the study can be applied to establish the standard measurement of Bee Venom and
prevent pure bee venom from mixing of another components. I think it is desirable to study more about
safety of Bee Venom as time goes by.

Key words : Bee Venom(BV), HPLC, Apamin, Melittin, Acua acupuncture.
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1. #%

1) 8%

iRl AHRE Ape AriAEReE I
oA AFH 3 ¥% (Korean Bee Venoml, ©]& K
-BV 1) Az oz FujelAd AAtd BE
((Korean Bee Venomll, ©|3} K~BVII) 9@ &4
JFoA AHES D Qe U= Apitoxin'™ (Am -
erican Bee Venom, ©|3} A-BV: 1mg/mf, Mon -
mouth Pain Institute, Inc., US.A. )3} F34F B
EF A} (Chinese Bee Venom, |3} C-BV: 0.5
mg/m¢, Fu Yu Pharmaceutical Factory, China)&
AHEETE 4o A RE AlaE AAdsd F
FrE Ao ARS FEZ A3

Table 1. Abbreviation and Origin.

Abbr. Qrigin.
1. K-BV | Bee Venom by electrical stimulation in Korea.
2. K=BVIl Bee Venom by Microwave stimulation in Korea.
3. C-BV  0.5mg/mf, Fu Yu Pharmaceutical Factory, China.
4. A-BV 1my/m, Monmouth Pain Institute, Inc., U.S.A.
2) HE

AL HPLCE dgs, oMEUELY FHF
(Fisher Scientific, US.A)E A& en HP-
LC o#H E¥S (Standard) 22+ Melittin(SI -
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GMA M-4171, Sigma Chemical Co., U.S.A.)
Apamin(SIGMA A-1289, Sigma Chemical Co.,
U.S.A) S AH&3i9dth

2. Fi&

1) HPLC 24,

HPLC(High Performance Liquid Chromatog -
raphy 9012, Varian) & AHE-3I%loH, A& V-
arian 9300% 510% pump, U6K injector, 4413
UV absorbance detector(Waters, U.S.A.) Co-
mputing Integrator D520A (3138t §=)& A}
4313l

£44 HPLC column Delta~Pak 5¢ C18 300
AB.9mmx300mm, id., 4m Waters, US. A)&
AM31908, guard column Bonndapak® Cis(3
7~50m, Waters, USA)E FHAZ AME33iTh
%4 A4S st BEEYY ZAle Apamin
Melittin& &5l =% 100ug/ml, 40ug/ml, 10ug/ml
L 4pg/mE THEo] AM-EFATH(Table 2).

Table 2. Analytical Condition for Measuring of Apamin
and Melittin in Bee Venom

Item Condition

Column Delta~Pak 51 C18 300A

(3.9mmx300mm, i.d., 4um,
Waters, U.S.A)
BonndapakR C18(37-50.m,
Waters, U.S.A)

guard column

Mobile phase A : 0.1% TFA 2L
B : 0.1% TFA in acetonitrile :
water(80:20)
Gradient 5%B ~ 80%B at 40 min
Flow—rate 1.5ml/min
Wave—length 220nm
Sample volumn  20.04¢

122

m 3 3

1. HPLCOl| 2|3t ¥l F8 JEeM

1) HPLCO 2/&t Apamin EZEH9 HEM

EF ApamingH2 FE=F 100xg/ml, 40ug/me,
10pg/ml R 4pg/me2 3o} B H3isict(Fig. 1). ¥
& g2A FY3 Apamind %2 Retention time
< o 8.7%0]31t.
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Fig. 1. HPLC chromatogram of standard Apamin
Injection ; AP.1: 100ug/mi, AP.2: 40ug/mt
AP.3: 10ug/mé, AP.4. dyug/md

*AP . Apamin
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450000 |
400000
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concentration(mg/mi}

Fig. 2. Calibration curve of Apamin
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#AE Yepon, 948 AYs y=4E+06x+
212459 Y4xgF BAE Yehlol, FE9) peak
maE A vl & ¢ F ANHFig. 2).

2) HPLCO| 23t Melittin EZ8%9| HM

EF Melitting49 =& 100ug/ml, 40ug/mi,
10pg/m¢ X 4pg/miz 3t £ M3Act(Fig. 3). &
TE gd2A FY& Melittin® 9] Retention time
& oF 29.0%0]%t}.
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Fig. 3. HPLC chromatogram of standard Melittin
Injection ; ME.1: 100ug/mf, ME.2: 40ugp/mé
ME.3: 10ug/ml, ME .4 4ug/mt
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Fig. 4. Calibration curve of Melittin

velyon, 438 Ay y=4E+06x+230159
Yzagte #AE Ve, FE peak BEHLS A
o vz ¥ ¢+ AU (Fig. 4).

3) 2 %% 59| Apamin Melittin® ST HlR

HPLC #4407 dojzl RFEPFME o] &31d
peakHA e dxgr FAE F3td Melittind}
Apamin®] ¥:=& %335 ch (Table 3)

K-BV I ol Apamin® Melittin® §%=7F Z+zt
46.756ug/mé, 13890.33ug/m 2. YERY Melittin
o] ¢ 297w} A HEHAN, K-BVIdde
Apamin®} Melittin® %7} 47 38.361ug/ml,
12607.13pg/m 22 UER} Melittino] oF 329+
o A HeHYed, C-BVE 47 0.643u,
7.135ug 2 & Melittin®] ko] ¢ 124 BA HEH
Aok @5 K-BVI#H K-BVIE vlusfE o
FY% FrodE K-BVI oM Melitting] o]
o 25¢ ¢ F AU C-BVE ¥55 13dd
gt K-BVI# K-BvIOe H&| Melittin
Apamine] ¢ 12 : 19 E¥2 e} Random
Sampling€ &3 AEAe] a78g ¢ + YAt

4) K-BV | %380 HPLC A47(5E; 1:4000)
At AvizEges e K-BVIE H-
PLC /473 23 Apamind Retention time 8.77
o3 A5, Melittin Retention time 28.9

Tabie 3. Concentration of the apamine and melittin.

Sample  Apamin(ug/nl)  Melittin{ug/mt) 010"
Rate
K-8v1" 46756 13890.33 1 : 500
K-Bvii?  38.361 12607.13 1: 500
c-av¥ 0.643 7.135 11 4000

1) Bee Venom by electrical stimulation in Korea.

2) Bee Venom by Microwave stimulation in Korea.

3) Chinese Bee Venom(0.5mg/mf, Fu Yu Pharma -
ceutical Factory).
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oA FHHAS (Fig. 5).

Malittin

E 10 15 20 25 30

Fig. 5. HPLC chromatogram of K—BV | «(1:4000) on
Delta~Pak 5¢ C18 300A(3.9mmx300 mm)
column(Waters).

+ . Bee Venom by electrical stimulation in Korea.

5) K-BV1 ###° HPLC 24#1(F5; 1:500)
At A7) e R AFE K-BVIE 500
19 FAMujgea] HPLC 7478 A3 Apamind
Peak® o] 192,124% &A=, Melittin® Peak

HAL 4,6554312 FAHSIE ol Apaming
. ,
l
- =| Melittin
’§
. |
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Fig. 6. HPLC chromatogram of K-BV | *(1:500) on
Delta—Pak 51 C18 300A{3.9mmXx300mm) column{w -
aters).

+ . Bee Venom by electrical stimulation in Korea.

124

y=335312X~2162.3(R*=0.9999)¢] Ao ot
T, Melittin®& y=4E+06X+5099.5 (R®=0.9961)
9] 2o} thqldte] Table 3¢ 500:1 3]4Ju] &0
9 FEE A3 =AM Fig. 6).

6) K-BVIl %o HPLC S4F(sT; 1:4000)

A AxgREos AP K-BVIE
HPLC ##78t 23 Apaming Retention time
8.71% 4 Peak®2o} 5887022 ZFAH1,
Melittin® Retention time 29,184 ZHZ9
A X8} otefs}t Zol peak7t vEREA] okh
(Fig. 7).
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Fig. 7. HPLC chromatogram of K~BVIl ** (1:4000) on
Delta~Pak 54 C18 300A(3.9mm X 300mm)
column(Waters).

** . Bee Venom by Microwave stimulation in Korea

7) K-BVIl 380 HPLC AHF(ES; 1:500)

FFA A7) er AFHY K-BVIE 500
19 3MulgolA HPLC #4718 A3} Apamind
Peak@ o] 158,5488 2491, Melittin® Peak
WA 4,225,161 FA A ©]& Apa - min
y=335312X ~2162.3(R*=0.9999) 2] 2o} ciqlst
T, Melittin®& y=4E+06X+5099.5(R*= 0.9961)
o] Ao thelated Table 39 500:1 &4Ju]&olA
9 ¥ 2 38 =Y Fig. 8).
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Fig. 8. HPLC chromatogram of K~BV Il *x(1:500) on
Delta—Pak 5u C18 300A(3.9mm % 300mm)

column{Waters).

«+ . Bee Venom by Microwave stimulation in Korea

8) C-BV #%EC| HPLC Mr(SE; 1:4000)

3 BRESHR(C-BV: 0.5mg/me, Fu Yu P-
harmaceutical Factory, China)& HPLC ##7%
A3} Apaming Retention time 8.69%)A Peak
HHo| '238162% FAHL, Melittin® Re-
tention time 29.1%°)4 5155622 ZAZso of

s ] Meittin

5 T s 20 25 30

Fig. 9. HPLC chromatogram of C~BVx=+(1: 4000) on
Delta~Pak 54 C18 300A(3.9mmx300mm)
column(Waters).

+++ © Chinese Bee Venom{(0.5mg/mf, Fu Yu Pha-

rmaceutical Factory)
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spholipase A: from Bee Venom : Apis me -
llifera)) 2811 Mellitin(SIGMA M-4171 (Me -
llitin from Bee Venom, Purity 99%))& #%9
Fo/4¥Fo|t}

THEY 4ES Eeside dede 4, 44,
o3}, o] IZrtEHY, HPLC 5 o 7}
A wi'e 348 v, 58] HPLCE 3Yd
AR Bast 7hsstn®® &3] FE& ASY o]y
FEHo2 AA® Ay AfHo|d, FEo2R
Bl £78 Peptide® #HFHoz Fadd o 1
£EE S8 PHORE A,

RP—-HPLC(Reversed—phase High performa -
nce Liquid chromatography)® @2z gz
g A4S A% /M 2 7leF vz 5
A B7te Fos BAwola 1 sgitt old
AgelE RP-HPLCE B8 F4iE A&
o AAERe AMSE HKE A7) 2SRz =
el A i3 B5K-BVI)3 HAzlg z3ye
2 Il e B5EK-BVI) ¥ dA 9=
o AREE R gl mFA Apitoxin™(A-BV: 1
mg/m, Monmouth Pain Institute, Inc., U.S.A. )%
FHA BEFAIAN(C-BV: 0.5mg/m¢, Fu Yu Ph-
armaceutical Factory, China)& AMH8ItH £A
of AHEE Algve Aelddsd FTHFZ B
AR Fxel 1:100, 1:500, 1:1000 L L4l
o] AMHEE T e 1:40009) HANE FIdF &
ToX Y HlmEAE 93t AEE AT

Apaming HPLCE ©]83} A% A Re-
tention time ¢ 8.7%°& UElky, EFELY
HFHNL y=4E+06x+212459) Uxg+ BAE
JeRNIth(Fig. 4, Fig. 5). Melittin® HPLCE
o] g3t} £48 A7} Retention time ¢ 29.08
oz Yelwi, EFEN HBFHNE y=4E+ 06x+
230159 Yztgs #AE JehiAHFig. 6, Fig.
7). Phospholipase Az2¢] EFAJ%FE HPLCE o|4

3] £33 £ 27 4709 PeakE ZAshe w4
2 AgolA wiAl AF oY, Fig. 814 Fig. 127}
Ag BY, 35302 208 Aol Hd peak
7t #& ==, ©]2 S Phospholipase AzQl Ro g
FZ9ct. MCD peptide EFAI2H(SIGMA M-80
36, Purity 98%)% HPLCZ £4s}3ou »Eg
A7+ (Retention time)o] BEdA JehtA =
BAZ WA=t ol EF A%o|7] A% A
9 7] WE A& 249 HHdx Fdo] 9
& Aoz Mg,

HPLC #4202 Qojn AFAFME ol 43t
peak @A #9 dzxsty BAE T3t Melittin}
Apamin®] FEE FH3UtHTable 3). K-BVI
o+ Apamin®} Melittin® $%7t 22} 46.75648/
m¢, 13890.33ug/m 22 YERY} Melittino] ¢ 297
Wl =4 #A&5H91, K-BVIolE Apamin® M -
elittin® FE7} 247+ 38.361pe/mt, 12607.13ug/mb
o2 Yeht Melittino] o 3298 o ¥4 #%EH
dem, C-BVe 22 0.643ug, 7.135ug22 M-
elittin® Fol < 128} FA HEHAG =t
K-BVIZ K-BVI & H|z&E o U3 Fxoj
M K-BVIoA Melittin® o] 1 & o
F %t C-BVE ¥5& 1sldel: K-BVI
¥ K-BVIOel B8] Melittin : Apamino] 2k 12 :
19 £xg vebga, £8 Fig. 12004 29 C-
BVe HPLC ¥4#3 Retention timeo] 5~7#
Apolofl A T BoFHdME BAHRA g o4
Peak7} Uebde ¢ # At w2kA Random
Samplings &8 8ol 278 L & F AU}

R ARE &M, vl FH ARl 9l
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oM ol FRd e FAH Rl ZAH A
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A 4 =7bd Ee AAEE B2 sampled A&
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Zreinh, w3 AFA| o) W ZokHe AR 1 A
A (RE9) Q) A ATE A&H0F o]Ro]
Zof & Rog Ateigt.

vV.d &

g4 B AEE o, HKsly ¥@E
A8t zAk A-BV(Apitoxin'™ @ 1mg/m, Monm -
outh Pain Institute, Inc., U.S.A.), C-BV(0.5mg/
mf, Fu Yu Pharmaceutical Factory, China) ¥
# 4lo] g& g4k BA(K-BVI, K-BVI)
o & HPLCE £t ood 22 ZEe
23t

1. 1:4000 ol8} AFTo F4F BAL YaA
£ HPLCE ol &3t Zlo] {240l Ut

2. Apamin® HPLC #4 73}, Retention time
< & R7ROE YENI, FFELY AFMLS
y=4E+06x+212459 4ag #AE YUt

3. Melittin®] HPLC ¥4 Z3}, Retention time
< o 200802 Uehdn, EEL AP
y=4E+06x+230159 datgt @AE Yepjoitt,

4. 1:500282 3M¥ K-BVIdE Melittino]
ApaminBt} ¢ 297d] H& FEE VX1 Uz,
K-BVIel& oF 3298 o %2 ¥%o|9, C-BV
oM oF 12818 vrERc

5. C-BV8 HPLCEAA &= Retention time©]
5~7% AloleA oA} peak7t YENEGE € F S
otk

Fod RS B4, vad R 94 }%C'ﬂ
gl A (ERE AASh=d o] € A
At e, $F Bk g A2 (Y )91 J
A AT 2 AKF A7t o] FojAe Ao uig
Astelzt Ateidrt.
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