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Experimental studies of validation and stability of
Sweet Bee Venom using HPLC

Kye Sung, Kang* - Ki Rok, Kwon*

* Dept. of Acupuncture & Moxibustion, College of Korean Medicine, Sangji University

ABSTRACT

Objectives : This study was conducted to confirm validation and stability of concentration analysis
method of pure melittin (Sweet Bee Venom-Sweet BV) extracted from the bee venom by utilizing
protein isolation method of gel filtration.

Methods : All experiments were conducted at Biotoxtech, a non-clinical studies authorized institu-
tion, under the regulations of Good Laboratory Practice (GLP). Standard solutions of melittin (SIG-
MA, USA) and test substances were dispensed and were analyzed with HPLC for Sweet BV to secure
the validation of analysis.

Results :

1.

2

Measurement of system suitability of Sweet BV satisfied criterion of below 3%.

. Confirming Linearity of Sweet BV in 10-200ug/m{ solution yielded correlation coefficient (r) of

0.995 and accuracy of 85-115% which satisfy criterion.

. Measurement of Specificity of Sweet BV didn't yield any substance affecting the peak of test sub-

stances, but detected at 21.22min verified as the test substance.

. Confirming Intra-day of Sweet BV, accuracy and precision of 0.1, 100ug/m¢ were 105.70, 95.81

and 0.66, 0.73, respectively, satisfying both criteria of accuracy (85-115%) and precision (within
10%).

. To measure Stability in autosampler, all samples used in Intra-day reproducibility sat in the

autosampler for five hours and were re-analyzed. Both variability and precision satisfied the crite-
ria.

. Homogeneity of Sweet BV (0.1, 100ug/ml) at upper, middle, and lower layers all satisfied the

accuracy and precision criteria.

. Stability of Sweet BV (0.1, 100ug/m¢) at room temperature for four hours and refrigerated for 7

days all satisfied the criterion.

. For the measurement of Quality control, QC samples measured on the first and eighth day all satis-

fied accuracy and precision criteria.

Conclusion : Above experiment data satisfies validation and stability of concentration analysis
method of Sweet BV.

*%Corresponding author : Ki Rok Kwon. Dept. of Acupuncture & Moxibustion, College of Korean Medicine, Sangji University

283, Woosan-dong, Wonju-si, Kangwon-do, 220-955, South Korea.
Tel: +82-33-741-9257 E-mail: beevenom(dparan.com
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HPLC(High Performance Liquid Chromatography)
AL Aol §0J3 TS Qo] Batshs ol

1 Qo] ARESE Alofat Bl Z2=(Milli-Q Gradient,
France), acetonitrile (HPLC Grade, Burdick&Jack-
son, U.S.A.), Triﬂuoroacetic acid (Reagent grade,
Sigma-aldrich,U.S.A.) 5°] 3131, o5/ 2AlE=E=
0.22% Trifluoroacetic amd/i—’v\*—?i AgHo =,
0.2% Trifluoroacetic acid/Acetonitrile= B-&H o=

AH8-3F3ATE. 3141-8wli= 50% acetonitrile AME-SHATY.

2) 7171 2 715
T4 oA ARuFE I EZ(HPLC)S] B4 A ARIS] A
%2 Table 1.7} 2k,

3) HEA 849 24

AEEH 2.0mgS chemical balances ¢85t A
< 10m¢ volumetric flaskoll ¥l 3]4-8ulE FH71A]
A7Fsllrkel &5 % 200ug/ml). ©1%& stock solution
o2 AMgskglon] S4B E o] §5to] ofot Zo] Ad
BjAfsto] Al 402 ARG8T,

Cobration Cabreton  FIL,  copfateon

taken tZ?(l:g'[ZB] (1) (ug/mg )
(a) 5000 10000 — 100 =+ (b)
(b) 5000 10000 — 50 = o)
(b) 1000 10000 — 20 e (d)
() 1000 10000 — 10 e

(a) Stock solution : 200 pg/md

NEEEREES
#EE4 1.5mgoll 348 1.0m0 = 147} olEEE
1,500ug/m¢)ste stock solution &= ARE-3FS1 AL 5418
i olgate] ofefsl o] AR BjMete] EFGYOR
A3k,
. . Volume of . '
Calibrat : ; Final Final
gollurta':olr?n ng{)urggr?n Vom;e Concelrrw]t?'ation
taken taken(y0) (1) (ug/mQ )
(a) 1000 10000 — 150 =+ (b)

(a) Stock solution : 1500 ug/md
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5) Quality control A&
HFA N9 50ug/ml 5=E AHE-3HSITH

6) AlE=22] 24 (SOP/FOA/140)

AlgE2 o] "aaS chemical balances ©]-83}]
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Retention time (RT) min ADK 0|5} 2Kt
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1) Al2" A7 (System suitability)

QC AREE 63 R SHsto] AdAdS AEsiart.
7152 9] H 23} retention time 2] FUAJ 0] 3%0°]
51l A0 R 51t

2) 2413 (Linearity)

10~200ug/m0 2] HFA AL 7} 5] 243}
A golo] ol )5 w2 o] AlA LS AL
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3) E°l4d (Specificity)

134*“—’—“11 o], A, B8N 4 Ae=9 24
7} 13 ZHsto] Al@E2 9] retention timed} 5
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4) AW ¥4 (Intra-day)
A= F50lA 23] AHFste] MET 13] S5
oh 7SS R AU 10%01st, B

85~115%%] AL= 53Tt

5) Autosampler WolA<] -84 (Stability in
autosampler)

Autosampler Wollx2] bR A7ke 157 fis)
A A& gollA A3 AIRE Autosampler Woll 47
A7E ] & o2 AEASIGT}. BT Re Hegte] A
DEE 10% olst, 2715 =0] gt MEs& +20% ©|
el Aoz skeict,

7) *H47d (Stability)

(1) Al 4A]7F M4

Sweet BVE 4204 4A|7F 591 W3] 5 FZof|A]
Z}23] Qs MET 18] A5k oA ERels)
o}, 24 A5 BE9= Ay AdA 2] Ak FHah
A 71528 Aegre] AUAL 10% oI5t 27]% =0l gt
HE58-2 +20%0| 2l RS2 51

(2) WA 747k oA

Sweet BV 7°‘7J W 2AQ~8 )8t EH &

"i«i 7:‘J—i~ HOi‘Ii 47‘4 7i Xi‘?j_”é% 10%°I3s},
o i3 e8> +20% oWl AR a9t
8) QC (Quality Control)
QC Al&Ql Sweet BVE 54 $=& Alof 23] #A4s5t
A, 7S A AT AU 10% ©lst, Hed
85~115% Q1 A= 513l

1. Zxt

1. AN|AEIO| F5HA (Systemn suitability)

Als)e] 4ol Sweet BV S| Aol dht 244
R 4 Gl £ AT Ao HARS ek,

N
= ﬁ‘_rLoﬂ/\i quahty control /\ifa".—i peak area RT—i

2.

x
0x

4 (Linearity)
Aol oA "ol = AA & &
o] HE= so)ol sk 2291 S48k
22 TP, 2 AtollA Sweet BV
10~200ug/m¢ & A=A g4 A& A2t 4
/o] ofefjof o] Sl o} FA7|E (A 0.9959]
A, A 85~ 115%)< 2F W51 thTable 4., Fig.
5).
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3.E0 |/H [Specificity]

NP

85~ 115%, A
5., Fig. 6-7).
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5. Autosampler LHO|A{2| QF&IAd (Stability in autosam-
pler)

Sweet BV(0.1, 100mg/m¢)®] Autosamplertofl 4] €]
R AIREE BRlsE] flsf du A NA AR Al
=5 Autosampler Well 5AIZF ] $ AEA 5] 27]
seof et MeE A AEde SAE
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1 A3 - 0.66, - 0.73% % 0.00, 0.49% = &<1%=o]
7@ sE diY MEeE £20%, 24 10%
oli)ye 27 =553 (Table 6.)

6. =M (Homogeneity)

2A1= 0.1, 100mg/m)°ll et 45, 55 2 5+

FAA ] Ak "l AL Blolsty] st
samples EHE3 & EHS
94.87% = 2.29, 0.94% = Bl=|o] A 7|=(HEA
85~115%, 444 10% °olH)= =F WZsH3
tt.(Table 7.)

7.9P8 A (Stability)

1) A2 447 g4

ZAE (0.1, 100 mg/m0)2] A-2ofA 4A17F 4 &4
AW} 27 %ol gk He&2 - 0.66, — 1.94% = Yt
wom AWAL 381 0.90% = FrelE|o] I 7|a(27]
o] gk MES +20%, FUA 10% o|U)S =% ut
235} tH(Table 8., Fig. 8-9).

2) WA 771 ok A

Sweet BV (0.1, 100mg/m¢)2] ¥7ollA 747t Q843
SAS AR A% 27 =] gk Hea2 -17.22, -
8.35% = UEhtew, AU/dE 537, 1.51%%2 21
of #A7|E(E7IE el et MEE +20%, FEA
10%°IH)= &7 =513t (Table 9., Fig. 10-11).
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8.QC (Quality Control)

143 8¥Aj ol QCE ¢l3ll H]H Sweet BV A&t
4 A AAES AR Ay B7E(EA 85~115%,
AEA 10% °oll)e B T=EsHtH(Fig. 12).

Lol oFelet GRS 3] 1% BHOR AGEL BE
o R 717, 717] = FA7} o Ao Fofsha o)

=5 oJoRE 4] 382 A 1§, A 422 A 43 W 22
¥ AT A 432 9 (42) “oloREAE 9 EAT
2] 71279 o) o3 B4 7t % Beldo|de] B
sto] 71 21.89], F7 L AA P B AR A
o= ook 5 AE L EABCl A RS 5

o 3 g,

oJobE % Welglold A Tt AL BT} &
ofo] o] Mz Brre] AA|, 3, AR, A, A
2A) Q] AHE A2e] Belelol it AT}
Al S 54, 9 e A% D Aol B 742
ul¢ A s AAlsk oLk,

#(poison, toxin, toxicant)o]zt “o 7}X] AZE
FollA] Aol AR Solew, BAIERA o 7154 2
FEH o2 Gl s FAU F& AAEE-S Yo7
A" s Aojeny?, FofRl Holgle EHANYE -

o)
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ARA 71 YR L 4 93 @A oF 40017
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2592 W% A2 optBebA] Hhg} 22 3yl
NRSo] ek 4 9L, olef3 RAG-E BopH ¢
 ALgol F08 AYEo] Har gl o] Aol

whebA oo} 2
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wAIE 7NAdskaA o] SoflA o
g =27] dAY o) edes sk aadl phosphohpase
A:(o]3} PLA2)4 hyaluronidase 52
A, we] SojA 7bg e 4Rl melittinghe
2] AR Sweet BV7E 7o dAf Aol ARE-
3 glef. WY FolH A% FF 40-50%F A5
714 2935 B Sl melittind 267]9] ofn| Ao 72 L
A5 peptide=Z EA1F 28409 ~8-4 B2 HO &
oA 71 S5-Q3%t allergen<] PLA2E &AJSIA]7] AL Al
zujo] 7HE Fof 77 A)7 = 2Hgo] gl Zow el
A ClEf A E R Aol 42
J_}g} J_]—qu] Qe Ao Z HIET QJr} D
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Ue H2E AFsh] flote] 2AES] F=EAH vali-
dation ¥ AA &<l AlFS (Good Laboratory
Practice (GLP) 34< Z4=s}0] 1ayalgic. ojn] o]
9] A5tol A= HPLC7} melittinou} o] 55 =F4|
o7 ZAsk=dl fagto] Harve v Qlck,

2 AFoA Al AJAE O] AR B A=
HPLCZE ©]&3t Sweet BV 9] peak area W RT9] 63]
FHANE o] TA7IE 3% olstE WSS

Aol o7 Helel o= AA T 24 o
O] FE= sT)ol thste] A4H2Q1 SAGS Fold
Ue TEQl LS B7keE A3 Sweet BV
10~200ug/ml O] HFA §oAofA ¥ A2} 4
do] Al 0.99501, A 85~115% = 241

o
M

e Ay o

1 o

EE, 2olE, i AR 5 EA AeiolA A
AL Mo R JeatA SAT & e E
Eol4S H715t A3} Sweet BVE AIFEZ 9] 179
FFE = AEQl FeH, ols, FEA 2 A=
o] BFE HEEA oka, #FEEQ melittini}

=

B2 Fol Uehhs #sls S4sis Ay A4 =
Aol A Sweet BVO] A3t 9 AuAe

95.81% 11 0.66, 0.73% 2 Bolx|o] WA7| %
85~115%, 04 10% oS w5 s}

5, 55 U shae 2uAel ey
9 HAgdS g1t Aat Sweet BV 104.90, 94.87%
Anj

92,29, 0.94% 2 BIQIE|o] 7|58 W wHEsl g,
AL 7

of| A 4A1ZE YA ZA AT} Sweet BVE] 27|15
0.66, - 1.94% = Lrepgton] 4ul
e 381, 0.90%5 BHolslo] BHY7|ES BE ulEs

opge] AT Wg-S ufgo R HPLCE o|3 vali-
=]

At Qg Aol 240l M Sweet BV ook
=9 Fdeo] a3t 7S BFE IEES d = 9
At
V. &g
2 A= od Fe] 712 gel filtrationS 53519
Ho) =ofA &3 5= melittin(0]5} Sweet BV)9]
= 2 52 93l Good Laboratory Practice

QL | [SIE=]
(GLP) 714< Z2=st0] mxgool melittin(SIGMA,
A % HPLCZ ZA=(Sweet

z
BV)& EAslo] BAW validationS SHE5}a1A} A3y
o

1. Sweet BV Y] System suitabilityS =43t Az}
W71 3% ©lsks WSSkl

2. 10-200ug/m0 2] §-Hol A Sweet BV 2] 414
(Linearity)& Shelsh 23 A2HA10)7}0.995 01401 o
3, IS 85-115%E Urehfjo] BA7|ES B

]

=319},

3. Sweet BV 2] Eo]A(specificity)S &A%t A3}
AFEA Y peakol| FFS = A2 HEEA &
.

AL, 21.22minoll M HEE o] AldEE = 1= A

4, Sweet BV 2] du| AdAl(Intra-day)-S SHQlIstH
7} 0.1, 100mg/m¢ o] AW A& Fed 4 d
105.70, 95.81 % 0.66, 0.732 Ljefdjo] HA7|=(HE
3 85-115%, 4473 10% o)< W57 THEshict.

oL

5. Stability in autosampler& ZA5}7] 95t LU
A& oA AHEEH A|EE autosamplero]] SAIZE HFX]
3 QA Al A} 27] skof titt MisE 3
YAol|A = A7 THESHIT.

7

6. Sweet BV(0.1, 100mg/m0)2] A%, %= 4
o] A 0] Ayt AL nE T 7| ES T

et

ol
3

N
ol
-
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7. Sweet BV (0.1, 100mg/mf)2] 42 4A17t ¢4/
T TUR PP E BT AT T BYIES W

23h9ict.

8. Quality Control& ¢J3} 197} 84 =435 QC
sample 2] J&AJ7t YA mF HG7|ES 5}
ATt

o|4e] oI AitE v e 2 HPLCE o]8-3F Sweet
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Mo

T

VI. &1&F

rar

1. Barbara & Rudolf. Chemistry and Pharmaco-
logy of Honey Bee venom. Academic Press.
1986; 329-402.

2. t 3FoF 2] 61 3] 514 9] 3. Pharmacopunctur-
ology. Elsevier Korea. 2008; 167-199.

3. Kwon KR, Koh HK. An Experimental Study
with Bee Venom Therapy on Anti-inflammato-
ry and Analgesic Effects. The Journal of
Korean Acupuncture & Moxibustion Society.
1998 ; 15(2) : 97-103.

4. Ko HK. Experimental Studies on the Effect of
Bee Venom Theraphy on the Analgesic, Anti-
pyretic and Anti-inflammatory Action. Korean
Journal of Oriental Medicine.

1992 ; 13(1):283-292.

5. Lee SN, Hong SY, Jo HC, Byeon 1J, Song HS,
Kim GH, The Clinical Study on Bee Venom
Acupuncture Treatment on Osteoarthritis of
Knee Joint. The Journal of Korean Acupun-
cture & Moxibustion Society.

2003 ; 20(5) : 73-8.

6. Wang WH, Ahn KB, Lim JK, Jang HS, Clincal
Investigation Compared with the Effects of the
Bee Venom-Acupuncture on Knee Joint with
Osteoarthritis. The Journal of Korean Acupun-
cture & Moxibustion Society.

10.

11.

12.

13.

2001 ; 18(3) : 35-47.

. Kim TH. Kang KS, Kwon KR. Three cases of

affections of the hip treated with Korean Bee-
Venom therapy. Journal of Korean Pharmacop-
uncture Institute. 2001; 4(3): 122-130.

. Park HJ, Lee SH, Son DJ, Oh KW, Kim KH,

Song HS, et al. Antiarthritic effect of Bee
Venom. Arthritis & Rheumatism.
2004; 50(11): 3504-3515.

. Park HJ, Lee HJ, Choi MS, Son DJ, Song HS,

Song MJ, et al. JNK pathway is involved on
the inhibition of inflammatory target gene
expression and NF-«B activation by melittin. J.
Inflammation. 2008; 5(7): 1-13.

Lee SH, Lee HJ, Baek YH, Kim SY, Park JK,
Hong SJ, Yang HI, Kim KS, Lee JD, Choi DY,
Lee DI. Effects of Bee Venom on the pain,
edema, and acute inflammatory reactant of
Rheumatoid Arthritis patients. The Journal of
Korean Acupuncture & Moxibustion Society.
2003 ; 20(2) : 77-84.

Lee SH, Hong SJ, Kim SY, Yang HI, Lee JD,
Choi DY, Lee DI, Lee YH. Randomized Cont-
rolled Double Blind Study of Bee Venom The-
rapy on Rheumatoid Arthritis. The Journal of
Korean Acupuncture & Moxibustion Society.
2003 ; 20(6) : 80-88.

Kin KU, Seo BM, Yun JS, Lee YK, Choi SH,
Lee KM, Lim SC, Seo JC, Jung TY, Han SW.
The Comparison of Bee Venom Herbal-acupu-
ncture Therapy between Neighboring Acupu-
ncture Points and Neighboring-Remote Acup-
uncture Points on the Treatment of Lumbar
Spine Herniation of Nucleus Pulpous. The Jou-
rnal of Korean Acupuncture & Moxibustion
Society. 2005 ; 22(6) : 181-187.

Lee KM, Lee KS, Yem SC, Jang JH, Yun JY,
Hwang BC, Kug YS, Jang JY, Choi JS, Kim
YJ, Park JU. A Clinical study of Bee-venom
acupuncture treatment on protrusion disc
Patients. The Journal of Korean Acupuncture
& Moxibustion Society. 2004 ; 21(5) : 13-25.




40

chsteralsts|x| ®123 ™4=(2009E 128)

14.

15.

16.

17.

18.

19.

20.

21.

Jun HJ, Hwang U, Kim JS, Nam SS, Kim YS.
Clinical Evaluation of Herniation of nucleus
purposus patients treated by Bee venom thera-
py. The Journal of Korean Acupuncture &
Moxibustion Society. 2003 ; 20(5) : 63-72.

Lee DY, Lee KM, Yeom SC, Kim DH, Kim
DJ. A Clinical Study of Bee Venom Acupunc-
ture Therapy on Shoulder Pain Patients in
Stroke Sequelae. The Journal of Korean Acup-
uncture & Moxibustion Society.

2006 ; 23(4) : 69-80.

Jeoung KS, Kim SH, Park SK, Lim HJ, Yoon
HS, Ahn HJ. Clinical Study on the Effect of
Bee Venom Acupuncture Therapy on the Post-
stroke Pain. The Journal of Korean Acupunct-
ure & Moxibustion Society.

2005 ; 22(3) : 69-75.

Kang KS, Kwon KR. Clinical Studies on 5
Cases of Multiple Sclerosis by Acupuncture
Therapies. The Journal of Korean Acupuncture
& Moxibustion Society. 2003; 20(1) : 209-217.
Kwon KR. Clinical Studies of Amyotrophic
Lateral Sclerosis(ALS) through Korean Med-
icine. The Journal of Korean Acupuncture &
Moxibustion Society. 2003; 20(3) : 209-216.
Lee JS, An CS, Kwon KR. A Clinical Study on
the case of Fascioscapulohumeral (FSH)
Muscular Dystrophy Treated with Traditional
Korean Medicine. The Journal of Korean
Acupuncture & Moxibustion Society.

2001; 18(3) : 227-238.

Hwang YJ, Lee BC. Clinical Study of Anaph-
ylaxis on Bee-Venom Acupuncture. The Journ-
al of Korean Acupuncture & Moxibustion So-
ciety. 2000 ; 17(4) : 149-159.

Youn HM. The Clinical Observation of Ana-
phylaxis on Bee-Venom Acupuncture. The
Journal of Korean Acupuncture & Moxibust-
ion Society. 2005 ; 22(4) : 179-188.

22.

23.

24,

25.

26.

27.
28.

29.

30.

Robert L, Ronald D, William S. Allergy,
Hypersensitivity, Anaphylaxis. Emergency
Medicine. Mosby Year Book.

1998; 2759-2766.

Kwon KR, Choi SH, Cha BC. Component An-
alysis of Sweet BV and Clinical Trial on
Antibody Titer and Allergic Reactions. Journal
of Korean Pharmacopuncture Institute.

2006; 9(2): 79-86.

Lee JS, Lee JY, Kwon KR, Lee HC. A Study
on Allergic response between Bee Venom and
Sweet Bee venom Pharmacopunture. Journal
of Korean Pharmacopuncture Institute.

2006; 9(3): 61-77.

Choi YC, Kwon KR, Choi SH. Purification of
Peptide Components including Melittin from
Bee Venom using gel filtration chromatogra-
phy and propionic acid/urea polyacrylamide
gel electrophoresis. Journal of Korean
Pharmacopuncture Institute.

2006; 9(2): 105-112.

A F o oFEF A LAl Al 2008-5%. o] oF
&5 Hgold Al Wt 4
http://kfda.go.kr. 4] 3= Q| oF = oA A g0 %],
513, ZAd 5t Al A AR

1993; 9-10, 185-186.

Renata MS, Jorge A, Hugo V. Structural and
functional behavior of biologically active
monomeric melittin. J Molecular Graphics and
Modelling. 2007; 25: 767-772.

Kwon KR, Chu CS, Park HS, Kim MK, Cha
BC, Lee Eun. Experimental studies of quanti-
tative evalution using HPLC and safety of
Sweet Bee Venom. Journal of Korean Pharm-
acopuncture Institute. 2007; 10(2): 81-86.




Sweet BVOl ZXIS SEEA U oHEY ol st AIFE o7

Table 1. HPLC system for analysis of melittin

System agilent 1100 Series, Agilent Technologies Ltd., U.S.A
Degasser G1379A

Binary pump G1312A

Autosampler G1329A

Column oven G1316A

Detector G1315B (Diode Array Detector)

Data process Chemstation, Agilent Technologies

Ultra pure water system(Milli-Q Gradient, MILLIPORE, France)
Hole pipette (BRAND, Germany)
Chemical balance (Sartorius,Germany)

Stirrer (DAIHAN Scientific, Korea)

Table 2. HPLC condition for analysis of melittin

Column Capcell pak C18 UG120 (4.6 X 150 mm, particle size 5 ym), Shiseido Co., Ltd. Japan
Column temperature 35°C
Mobile phase (gradient) Time (min) A% B %

0 100 0

20 50 50

50 100 0

post time :10 min

Flow rate 1.0 mg/min

Run Time 50 min

Wavelength 215 nm

Injection volume 200

Autosampler temperature Ambient temperature

Table 3. System suitability for analysis of Sweet BV

Concentration of - Classificat ) No. 2 No. 3 No. 4 No. 5 No. 6 e SD CVI(%)
QC sample (ug/ml) ion
Peakarea  649.66 64838 64617 64759 64937 63673 64632 4.86 0.75
50

RT 21.34 21.34 21.34 21.32 21.31 21.28 21.32 0.02 0.09
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Table 4. Confirming Linearity of Sweet BV from the concentration
=i 3| YAl A2 A () H 2 (%)
Validation y=13.7873x-52.6155 0.9997 96.36~110.08
Stability 8day y=14.5735x-13.5834 0.9999 91.40~101.70
Table 5. Confirming Intra-day of Sweet BV
Formulated Measured concentration (yg/ml) Meam
concentrations of test (ua/mll SD CVI(%) Accuracy(%)
substance(ug/ml) No. 1 No. 2 L
0.1 0.1052 0.1062 0.1057 0.0007 0.66 105.70
100 95.31 96.30 95.81 0.70 0.73 95.81
Table 6. Stability of Sweet BV in autosampler
Formulated Measured concentration (;ig/ml) Meam
Timelhr)  concentrations of test (uo/m) SD CV(%) Accuracy(%)  Variation(%)
substance(yg/ml) No. 1 No. 2 o
0.1 0.1052 0.1062 0.1057 0.0007 0.66 105.70 -
0
100 95.31 96.30 95.81 0.70 0.73 95.81 -
0.1 0.1050 0.1050 0.1050 0.0000 0.00 105.00 -0.66
100 94.77 95.44 95.11 0.47 0.49 95.11 -0.73
Table 7. Homogeneity of Sweet BV (0.1, 100yg/ml) at upper, middle, and lower layers
Formulated Measured concentration (;g/ml) Meam
concentrations of test substance SD CV(%) Accuracy(%)
No. 1 No. 2 (ug/mU
(ug/ml)
Upper 0.1062 0.1040
0.1 Middle 0.1052 0.1062 0.1049 0.0024 2.29 104.90
Lower 0.1005 0.1071
Upper 93.62 94.76
100 Middle 95.31 96.30 94.87 0.89 0.94 94.87
Lower 94.56 94.68
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Table 8. Stability of Sweet BV (0.1, 100ug/ml) at room temperature for four hours

Formulated Measured concentration (ug/ml) Meam
Time(hr) concentrations (ua/mUl SD CV(%) Accuracy(%)  Variation(%)
of test substance(yg/ml) No. 1 No. 2 W
0.1 0.1052 0.1062 0.1057 0.0007 0.66 105.70 -
1
100 95.31 96.30 95.81 0.70 0.73 95.81 -
0.1 0.1020 0.1080 0.1050 0.0040 3.81 105.00 -0.66
4
100 93.35 94.55 93.95 0.85 0.90 93.95 -1.94
Table 9. Stability of Sweet BV (0.1, 100ug/ml) at refrigerated for 7 days
Formulated Measured concentration (;g/ml) Meam
Timel(hr) concentrations (uo/m) SD CVI(%) Accuracy(%)  Variation(%)
oftest substance(yg/ml) No. 1 No. 2 e
0.1 0.1052 0.1062 0.1057 0.0007 0.66 105.70 -
0
100 95.31 96.30 95.81 0.70 0.73 95.81 -
0.1 0.09080 0.08420 0.08750 0.00470 5.37 87.50 -17.22
8
100 86.87 88.75 87.81 1.33 1.51 87.81 -8.35
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Fig. 1 Specificity of standard solution(concentration:150 mg/mg ) using HPLC
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Fig. 2 Specificity of dilution solution(50% acetonitrile)
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Fig. 3 Specificity of Mobile phase
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Fig. 4 Specificity of vehicle(Normal saline)
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Fig. 5 Calibration curve of Sweet BV
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Fig. 6 Confirming Intra-day of Sweet BV in 0.1 mg/md concentration.
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Fig. 7 Confirming Intra-day of Sweet BV in 100 mg/m{ concentration.
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Fig. 8 Stability of Sweet BV (0.1 mg/md) at room temperature for four hours.
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Fig. 9 Stability of Sweet BV (100 mg/mQ) at room temperature for four hours.
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Fig. 10 Stability of Sweet BV (0.1 mg/md) at refrigerated for 7 days.
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Fig. 11 Stability of Sweet BV (100 mg/mQ) at refrigerated for 7 days.
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Fig. 12 Quality control of Sweet BV was measured on the first and eighth day.







