Journal of Life Science 2021 Vol. 31. No. 2. 144~148

ISSN (Online) 22873406
DOl : https://doi.org/10.5352/JLS.2021.31.2.144

Analysis of Cadaverine and Its Worker Honeybee Venom Content

(Apis mellifera L.)

Hong Min Choi, Hyo Young Kim, Se Gun Kim and Sang Mi Han"*

Department of Agricultural Biology, National Institute of Agricultural Sciences, Wanju-gun, Jeollabuk-do 55365, Korea
Received September 26, 2020 /Revised November 25, 2020 / Accepted November 25, 2020

This study aimed to analyze the content and composition of a biological amine, cadaverine, isolated
from the venom of worker honeybees (Apis mellifera L.). This biological amine—which has diverse
functionality, such as anti-inflammatory and antibacterial effects —has not been previously reported in
bee venom. An assay completed in 13 minutes was developed for the cadaverine present in the bee
venom using an ultra-performance liquid chromatograph and a Halo C18 column with acetonitrile
and water as the mobile phase. The specificity, accuracy, and precision of the assay were verified, and
the assay was validated. The linearity for cadaverine in the bee venom was R*=0.99 or above, indicat-
ing a moderate level. The limit of detection and limit of quantification were both 0.3 ug/ml, and the
rate of recovery was 97.6%-99.1%. The relative standard deviation (RSD) of the intra-day precision and
inter-day precision for cadaverine was 0.25%-0.44% and 0.25%-1.25%, respectively, with an RSD that
fell within 5% indicating excellent precision. Through this novel assay, it was found that the mean
content of cadaverine was 1.10+0.05 mg/g. Our results indicated that the linearity, limit of detection,
limit of quantification, and rate of recovery of the cadaverine assay were of a satisfactory level, and
the cadaverine content of the bee venom was ably determined. This study provides basic data on ca-
daverine in bee venom, which will prove useful in further studies on the bioactivity of this

component.
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A B9l cadaverineS 2131 BEo A9 WS Y3}
Ak 8T
TE ¥

SAl AlIZ & Al

2 Ao A" B5E 2017~20199 ) AFH 4k B
(Chunggin Biotech, Korea)& T3t Arg3tgloH, 25
S 2 o] &3 cadaverine dlhydrochlorldeL A v} &gz
(St. Louis, Missouri, USA) Al &< A3t &5 20 mgs
0N % 4HSigma-Aldrich, Sigma-Aldrich, St. Louis, Missouri,
USA) o] Abgstlom, £FFS cadaverine dihydro-
chloride 1 mg/ml #=2 0.IN 4t =3 ¥ 8¢ 55
Z 3|4 35to] ARstglt E4 &l 2= HPLC 5359 aceto-

nitrile (Merck, Darmstadt, Germany)# % 5 < (Honeywell,



Charlotte, North Carolina, USA)< A3} ST},

STHE 2URE

Cadaverine %43} 750 mg Dansyl Chloride (Sigma-
Aldrich, St. Louis, Missouri, USA)E 100 ml acetone (Merck,
Darmstadt, Germany)d| %o fE438 §94& A=z, 8
g Sodium bicarbonate (Sigma-Aldrich, St. Louis, Missouri,
USA)E 100 ml 32} FFoll =] Z34 8} 9 Sodium bicar-
bonate§- & A £3} 1t} 100 mg L-proline (Sigma-Aldrich,
St. Louis, Missouri, USA)< 34 779 59 10% L-proline
&9 Azt

Cadaverine =2}

Cadaverine ¥4 918 7} 42l 0|85 & dansyl chlor-
ideE o] &3 F=A8E HAAN3IATH6, 16]. 5 A E9 ca-
daverine Iﬂz—%"“ 100 plE¥ 1.5 ml microcentrifuge tube®l
dof ghikea FE4 200 plot FEAZ &9 400 ulE
Edsto] 60C ?.& Ao A 1087 W3AA F=AS 5%
o f=A438 © £4E& Lproline £ 100 & 718kl A&
ol A 3027t WA i &l 500 ul diethyl ether
(Merck, Darmstadt, Germany)E 7 7}ate] 183F £3 $, 4T
oA 5000 g £== 1023 A} eH, 45 200
ulE Fske], d4%%7](Caliper life science Inc, Hopkinton,
Massachusetts, USA)E o] &34 FZ3Ach 24& 93 &
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filterel A2l 3 EAo] A-&stHth,

0.2 pm syringe

BAJ17] & BMxA
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Table 1. Chromatographic conditions for analysis of cadaverine
in honeybee venom

Item Condition
Column Halo C18 (2.1x100 mm, 2.0 pm)
Flow rate 0.25 ml/min
Column temperature 20T
Injection volume 2 ul
Wavelength 254 nm

Time Acetonitrile Water

(min) (%) (%)

0 50 50

Mobile phase 2.64 62 38

287 62 38

8 75 25

9 75 25

13 100 0
Z grlstglon, AL REFY A 5 A5k
Y (intra-day) ¥ ¥ ZH(inter-day) ¥3& SH st FhEE
% 2} (relative standard deviation, RSD)E A4t AU =&
Btttk A=A AFSAE 2EF AFAE ol

oI'

skel yd¥ o] EEUAS T erld 28t At
LOD =3.3x (standard deviation/slope of calibration curve)
LOQ =10x (standard deviation/slope of calibration curve)

St TH(Table 1). & &4 AZF2 13801981, o] 54L
acetonitrile?} /& A3+, C18 (2.1x100 mm, 2.0 um)
S5 20CT=E /“756]— g o ¥33 93

57559t & 9 =
A glol Ee= e, v 2—1 e /\l& T ES BURE

LR 91 T (Fig. 1).
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Fig. 1. Chromatogram of (A) cadaverine and (B) honeybee ven-
om at 254 nm.

A 21638
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5.209 Peak 1
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Fig. 2. Comparison of UV spectrum of (A) cadaverine, and (B)
honeybee venom.

et A48 25 W 2EF9 5%
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Table 2. Measurement of LOD, LOQ and linearity for cadaverine

50, 100 pg/ml®] 574 =5 AHE-ske]l S 28 A
4& YERISEE Cadaverine 7 ‘1“4«] AL g 34
& y=2047.3x+870.310] 3 1L, Wrﬁl
A YEt Tk A4S YehdE
o) AETA &2 03 pg/miglow, é A g2 1.0 pg/ml
o] $iTh(Table 2). ¥4 A|7te] WEol| w2 B Ago gaF
A3t gelshy] s YU A=} 9 ANEE 747 =
AstYth. C adaverined ¥y A4 2
0.25~ 044%210111 97t A=

(Table 3). £4 =79 A4
EEFS A8 3¢
o] 7

Cadavennei ?EUJ@}

o=
2

o
-
=)

(Table 4). OI% % e ki
EA et FFEA L]
% Chlass

= L cadaverine®| &2
U SEE7t A QFH T BEo|A cadaverine FFS A
A3t 55 W cadaverine %2 1.10+0.05 mg/g
AsAL, ANEFAIE 46%2 ZAHHJDG. 25 Yo
cadaverine &< HF 011% A 8t= A2 AU
(Table 5).

2 AFE 53l 75 Ul AA oRFE E4T
W, 7]& HPLCE o] &3 WHET 2 Azt v
T AP S 2 240] 7ted BAHE SEeth

(N o

%%%%%(Apis cemna)TqL 1904\d = o A

34;‘] AEFEY 2F ()02 5YF
202 mg ¢ WHH MIFFTEEL 03 mglE ko] BrH23].

A FEETtANA At Sle E8E gTE Y

Z A YA E 2EEEe BES AYTEYE ¢

o 2005 B ATFEA EEE oA ¥a B=hE AR

& 7 ole ESARAAE AL Tl wet bFe) B5S A

Calibration equation (y=Ax+B)

Items LOD (ng/ ml)" LOQ (ng/ ml)”

Slope (A)

Intercept (B) Correlation coefficient (R%)

Measurement 0.3 1.0

2,047.3 807.31 0.9999

DLOD, limit of detection, 2>LOQ, limit of quantification
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Table 3. Precision data of cadaverine deviatives in honeybee venom

Concentration Intra-day Inter-day
Standard T
(ug/ml) Mean + SD RSD" (%) Mean + SD RSD (%)
12.5 12.65+0.06 0.44 12.84+0.10 0.79
Cadaverine 25 26.11+0.09 0.36 27.15+0.07 0.25
50 50.84+0.13 0.25 55.02+0.66 1.20

DRSD, Relative standard deviation

A = A Ho AL, AE2A, o4 71- 5 77t ke
A HAT. Tel M B5E oA FAAZ o] 84

Bk oly} 715 A8 A 13], FEEFFS AAA Y 45 F
thokdt 2838 AR 2A AL EHUTHIO, 14]. H2 =B
|

ARE 9T A%FE YPAFel FAHL YOHYY 24),
$EL dolopol i) 94 2 S4B 5 Fa) Aol
11, 12] &u5g ol = %sm 43 BEL 4 go] 27}
@ ARE 5o o] BFF 2N A% TAS 2
9 Aol & °4%L°ll*1% AR 2 754 B
o19lel ok&7hA) B v Qi v B5 4R B4
2 55 A U A AE ) orlnael g

b & (decarboxylation), °otw]=7] Z o]z

& (transamina-
tion) 59 333 Aol osf AEE AL S A A
TAF f7] A4 gES TS 17,19]. A B FE
Adell Ao A ofilef q&e T3 AR AAFAG=E=R
A ddzd 9 d4F 5 AERANE %S HAE 25
AE T stuz ¢8A doH E=oA % histamine}
dopamine, norepinephrine A &°] o]2|g 4&& dt= 2o
2 g3 t6, 15, 16, 24]. &= el histamine> < 0.1%,

dopamine& 0.13% 1 i norepinephrine 0.5% 3 = o]
A2 Aoz d#A Ju3] A oFF 2 el cadav-
erine FEx2 o F3 Fof @ 7k Eafoll ofs) A4
HE E%J_i A AEYAZEE UAE HEE KIS
A3 A tAF A2 A lysine © 7H2EA S T4 9] S

Table 4. Recovery rates of cadaverine deviatives in honeybee

venom
Spiked Measured Recovery ~ RSDY
Standard amount amount (%) (%)
(ug/ml) (ug/ml)
12.5 12.20+0.04 97.6 0.36
Cadaverine 25 24.78+0.07 99.1 0.29
50 49.37+0.18 98.7 0.36

DRSD, Relative standard deviation

Table 5. Contents of cadaverine in honeybee venom

Content (mg/g) RSD" (%)

Cadaverine 1.10+0.05 4.60

DRSD, Relative standard deviation
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