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Validation and Content Analysis of Putrescine in the Venom of Honeybee
(Apis melliferal..)

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

Sericulture and Apiculture Division, Department of Agricultural Biology, National Institute of Agricultural Sciences, Wanju 55365, Korea

ABSTRACT: The venom of honeybees (Apis mellifera L.) is used to treat many diseases because of its anti-inflammatory and analgesic
effects. Bee venom consists of several biologically active molecules and exhibits remarkable anti-cancer effects. However, biological
amines, which exhibit diverse functionality such as anti-inflammatory and antibacterial effects, have not been previously reported in bee
venom. In this study, we determined the content of putrescine in bee venom by using ultra-performance liquid chromatography. The
specificity, accuracy, and precision of the assay were assessed, and the assay validated. The linearity of the putrescine assay wasr = 0.99,
indicating a moderate level of putrescine in the bee venom. The limit of detection and limit of quantification were both 0.9 ug/mL, while
the rate of recovery was 96.4%-99.9%. The relative standard deviation (RSD) of the intra-day precision and inter-day precision of the
putrescine assay were 0.16% - 0.23% and 0.09% - 0.36%, respectively, with the RSD < 5% indicating excellent precision. Thus, the
linearity, limit of detection, limit of quantification, and recovery rate of the putrescine assay were satisfactory. The analysis of the bee
venom showed that the putrescine content was 3.1 *+ 0.09 mg/g. This study provides fundamental data on putrescine content in bee
venom, which will prove useful in further studies of its bioactivity.
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Table 1. Chromatographic conditions for the analysis of putrescine in honeybee venom

Item Condition
Column Halo C18 (2.1x100 mm, 2.0 wm)
Flow rate 0.25 mL/min
Column temperature 20°C
Injection volume 2 uL
UV detection 254 nm
Time (min) MeCN (%) H,0 (%)
0 50 50
2.64 62 38
Mobile phase 2.87 62 38
8 75 25
9 75 25
13 100 0
A4S SIBHATh RO 7] 0.999 o490l A9 AEAE A o4
o] Ge Bk PPA O gLk AL BE A i i
7o 37) 0] HEG AL WIS ol £ 10% W9 9] Slg= 2
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UUi(intra-day) % U7Kinter-day) M-S S50 JiEE e o 40 6.0 8.0 100 120
H2Hrelative standard deviation, RSD)E AAlste] AUE=E B ois Minutes
Brhsteick AEAAC AL B2 gole] A of
$5to] yune] BRI 71710 ZASto] AXBHc 2" \
0.06
LOD = 3.3 x (standard deviation/slope of calibration curve) o.ooiu—dv“-‘ - -
0.0 2.0 40 [eo0 8.0 10.0 12.0

LOQ = 10 x (standard deviation/slope of calibration curve)
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Fig. 1. Chromatogram of (A) putrescine and (B) honeybee venom
at 254 nm

£520°CE AHe9S uf ula ey} 714 £9kth o]
31@-?:—17\7401]*1 putrescine T2t} 1] 7.9] 7+ 9]
| R AIRE el 2] 5= Ao = sk git(Fig. 1).

O

RI

1z
rE
o
Ol

B ) Aol HE BA517] 915 UPLC B9 9] el
K& A7) $istol SolAl, 1A, ek, AuA
A, AFA 5= B7IItE UPLCE ol8sf &=9
chromatogram-2- H| 1.3}| 3}3}H=E-9] retention time (RT)2 &2l
3+ A7}, putrescine 2] 1] 2.2} E-= 2] putrescine 2] 3] 3+=15.209
20w olxsin che 2] 7h glo] Ak ujmvt Hes

Putrescine analysis of honeybee venom 265



& YAJ5k9 o1 553 Putrescine 2] UV &= o el-& 1 cine®| HETH| 212 0.9 ug/mL, AFEHA F-22.7 ug/mL3
oM Solde 5 sllth(Fig. 2). A4S o= W &= 2 Z4Hen, olF F8 Aol 7Hsee skt
9] w7t 2= E0R AASIAL putrescine 5 E= (Table 2). 24 A|7He] W50 ‘IPE 4 Al=e gH HEkE
25,50, 100, 200, 400 pg/mL = ZehAlS 18] 241442 Leh Ze1sl7] gt Ui A= 42 A £EHAL o] 0.18 ~
ot AZFA Y] linear regression equationo Y=3063.9x + 0.23%% o, 7 AU E=0.09 ~0.36% = A F3HA} 7F
4104.20]0, AZAL] FTALRY)E 0.99992 &AM 0] 5% olUjo] 943t H UG ZH= A © 2 BHolE|9Irk(Table
ERH ST Table 2). 214178 Vreb= 9] ol A] putres- 3). &A= HeHE 5 A= putrescines 715}
3488 =A3slo] Hrsteith 1 Ad} Table 48} o] =2
[ 31482 LERA UK Table 4). whekA] Table 19] 24 2710
/ 2 =0l A A oM<l putrescine &] % 24 ofl 27 A
S 7HAI AL Q52 olmfskolnt
\ 250.4
= _ ine ShF B
2000 ' ' T 3000 ' ' "~ 400.0 Putrescine &/ &4
nm
B 5755 peak 2 )
7 G ) QisrlolA] e BE O] putrescine TS 3.1 +
V&
\‘ 2203 Table 5. Content of putrescine in honeybee venom
335.5
D o
2065— . . s — . : — . Compound Content (mg/g) RSD"” (%)
nm Putrescine 3.1+0.09 2.90
Fig. 2. UV spectrum of (A) putrescine and (B) honeybee venom DRSD, Relative standard deviation
Table 2. Linear regression equation, LOD", and LOQ? of putrescine
Calibration equation (y=Ax+B) LOD LOQ
Compound . - 2
Slope (A) Intercept (B) Correlation coefficient (R%) (ng/mL) (ng/mL)
Putrescine 3063.9 4104.2 0.9999 0.9 2.7
YLOD, Limit of detection
JLOQ, Limit of quantification
Table 3. Precision of the putrescine assay
Concentration Intra-day (ug/mL) Inter-day (l.g/mL)
Compound .
(ug/mL) Mean + SD RSD" (%) Mean + SD RSD (%)
50 51.89 £0.08 0.16 52.99 £ 0.06 0.12
Putrescine 100 100.62 +0.23 0.23 102.79 £ 0.37 0.36
200 202.02 £ 0.37 0.18 205.87+0.18 0.09
YRSD, Relative standard deviation
Table 4. Accuracy of the putrescine assay
Compound Spiked amount (ug/mL) Measured amount (Lg/mL) Recovery (%) RSD" (%)
50 48.5+0.2 97.1 0.35
Putrescine 100 964+ 1.6 96.4 1.65
200 199.8 £0.7 99.9 0.37

YRSD, Relative standard deviation
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0.09 mg/g F-3-5]0] Q-3 I3 tHTable 5).
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