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ABSTRACT - A study on the evolution of acid value, peroxide value and biogenic amines in silkworm pupa
during 7 days at different temperature of storage (-18, 25 and 35°C) was performed. Seven biogenic amines
(putrescine, cadaverine, histamine, tyramine, spermidine, spermine and 2-phenylethylamine) were determined. Acid
value in Silkworm pupa increased both during normal temperature (25°C) and room temperature (35°C) and thebio-
genic amine (histamine, tyramine) content generally increased in 25°C and 35°Cwith storage time. Significant differ-
ences were found (P<0.05) in the levels of tyramine and histamine among Silkworm pupa.The relationship of storage
time and acid value of Silkworm pupa were resolved a simple linear equation, and histamine and tyramine could be
predicted using this equation. Quality indices related to the contents of the major biogenic amines were calculated and
they correlated well with physicochemical characteristics qualities such as acid value.
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Biogenic amine?] ¥ putrescing(PUT) dihydrochloride
(98%), cadavering(CAD)(95%), higamine(HIS) dihydrochloride
(99%), tyraming(TYR) hydrochloride(99%) 2 A A] 2F
dansyl chloridee =5 SigmarH(Steinhein, Germany)ll Al
TAT A AHESISIT. o] F34l acetonitrile2 HPLCH
g ARgElg o oHE § Aok BE 53 AsI%
ok HE7]= 2006 119 F=ollA FdE Ae viE AL
§3klem, polyethylene B d o]l o] -18°C, 25°C B
35°CellA 797 A7gataint.

A}

He| 7oA 223 52 A8 2-3 g A3 100 mL
Eo] 47} Zepa=d] Yl diethyl ether-ethanol E3H-8-<)
20-40 mLE 7tete] <1 ths 1% phenolphthalein &Y
23825 7k8k3 0.AN KOH - ethanol &9)o2 24319
o} golo] mjFZao g 3027 ALE WS FLHoR )
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ket )

He 7oA F&3 FAAS 05-1.0 g AEH5] 200 mL

AAEet2ae ¥ v chloroform 10 mLE 718t =
o]32, WEAF 15 mLE 713t &£§8FiT}. o 7]9) Kl E
& 1 mLE 71 the vPiE shal 17 AlshA &
E Tk 1587k o] 7% o WXg & = 75 mLE 7}

S HE-§AE AAeke

1T o 1=

= #7335k

3le] 0.01 N NaS,0,890

Biogenic amine?] ¥

Ae2FE 2 FEAS - BAsS] 242
F0e] E3udilolyl EAMS wF st AHE-EA
Tk AR o 2-5 g Fste] M-8 (0.1 N 94 == 04
M QI HEE= 5% 4EstRAN) 20 mLE 7heE & #43)
, O1AS 9AE2(3,000 rpm, 4°C, 15 min)gt F
A5 FstaL At Al A8 20 mLE 7tsted 9]
HHEslo] A2 Sl S A 4389 50 mL
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233 AS FE8Y A=

Dansyl chlorideZ °l 3 feAste £ 5589 2
FE8&d ZH7F 1 mLs Pl 2l Al el F =
F¥89(1.5)(100 mg/L) 100 uLE 7}e+ & 23} gkt
UEF £ 05 mLe 1% dansyl chloride oAl =8 1
mLE 7tste] £ & P E stod 45°CollA A7
A sttt =43t § 10% proline €< 05 mLE
7vated ) eldansyl chlorideS A Askith Al il of
HZ 5 mLE 71ete] 387 X&stal 45d-e FHste] 2
=3 5§ oMM EUEE 1 mLE 718k 045 umz
g NALNeE st
717184 27 — Diode array 7%7] 2 FFAZ77t ¥
¥l HPLC(Shiseido SI-2, Shiseido Co. Ltd., Tokyo, Japan)
AMEEI T ey o g Shissido UG-120(4.6 mm
x 250 mm, 5 um particle size)2 AM&3IATh 458 1
mL/min, ZY¥ &%= 40°CE F-AA1Ft}. Dansyl chloride
FAe] o)lFd ZAL 55% cHEYUELS FHx 10%
7F §A] & 15E71A] 65%, 208712 80%= Sle] 5E-7F
FA] T, 30E7HA 90%E et 57 FAIAIH T AE9
A2 UV 254 nm % FFEx 325 nm, Em 525 nm=Z3}%
o(Fig. 1).
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Fig. 1. Changes of acid value of Silkworm pupa during storage at
-18, 25 and 35°C.
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Fig. 2. Changes of peroxide value of Silkworm pupa during stor-
age at -18, 25 and 35°C.
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Table 1. Contents of biogenic amines in tested Silkworm pupa
product

Biogenic amines Contents (mg/kg)
Putrescine 243.0+5.4)
Cadaverine 29+03
Histamine 26+0.2
Tyramine 152+09
Spermidine 61.6+2.8
Spermine 6.1+1.0
2-phenylethylamine N.D.Y+0.1

YN.D. : Not detected.
A MeanstS.D.

Z757F A&, ©]F PUTo] 243.0+5.4 mglkge & 7}
7 E=A Vel ol# g PUTS oFd2k(nitrite)2 WH3-3H
73-%- hetrocyclic carcinogen nitosaming?! nitrosopyrrolidine
o} nitrosopiperidines A9 4= 7] wiEol], 2]-&HH]
7= obdito] x3td AF A HFH A= ke Aol
t}. o€l CAD, HIS, SPM, PHE 52 10 mgkg °]3}]
RS BT, €3S 9 AYeS Ehste

Aoz 47 TYRY 7§ 152409 mgkgZ LERTH

X7 T2 biogenic amine T Het

214 Wd) 719 71E 74U A7F 2 3tEE L 9o
F4 ARE AHRY] {5t 42(25°C)A 7Y B¢ A
A3taA BAS SHHA AR &8 7S AoE
ATh(Fig. 3). Halsz 512 <3l BA 5 HIS, TYR, PUT,
CAD, SPM3} SPD= AHAA S 2 7IA]AL e H4d vyt
oflg}l AFe Hu 2 2dge] ez AR 4 Qo
3 e, 2 Arddd s TYRF HISY A9 A%
717k VSRS o] SUkeRe Ao Z YEldTh TYR
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Fig. 3. Changes of biogenic amine of Silkworm pupa during stor-
age at 25°C.
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Table 2. Experimental formulation for predicting acid value, tyramine and histamine during 7 days at 25°C, 35°C

Dependent variable Regression r? F-vaue Prob.
25°C O 0.0921X +2.1191 0.9666 85.45 <0.0001
Y, 1.5596X, + 0.5501X, + 1.9142 0.9887 176.28 0.0001
35°C Y, 0.01074X + 2.4060 0.9601 70.76 0.0002
Y, 12.6795X, + 0.2165X, + 2.2018 0.9800 98.18 0.0003

VY, storage period, X, Y,: acid value, X,: tyramine, X, Histamine

I HISS ZHz} o=kl tyrosine?} higtidinel|l Al -f-2f
st= =2, A7 5 Fodl oste] tyrosinest
histidineo] E%HiHEg-ol €8t TYRH HISO| AEE 5
771 AeZ At ETh 53] o]# s TYRIY HISS
BA7} 7IA 3 & tiEHQ EA 2 ‘Scombrotoxicosis,
Tyramine toxicity' & 7Fx]32 Qlo} & AFH Al AA

500

(A) Y = 6.75X - 0.03X> + 16.10, R® = 0.9824
400 4

300 4
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Fig. 4. Predict model and regression equation of acid value, hista-

mine and tyramine on Silkworm pupa during storage at 25°C(A),
35°C(B). @ - @ acid value, ¥ - ¥ Histamine, O - O Tyramin.
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B, ket FAAAE AREOEA A8 W7o Al
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117} 9 biogenic amine T Big}o] Aot

A717E Fe 2ol wWE 48 HE7|e ks 54
1 A7t efste] WH7]1€] HIS, TYRe] ®s}
= q]?ob_’—x} 27 HIS, TYRES =W < (independent
variable)= A7 st HA s Foto] Ty HA o
w3 A S 24P, F-value, probabilityES Table 201
UeRA I 25°Cs} 35°ColA A s 7)o S, A
7¥ete] #A o] simple lineard] & FF o, A7t
of W& HISY TYRS W3l= 22 simple lineart A 2] &
2 A=A (Table 2). ZF AR Lxo)A d=HE 27t
HIS B TYR®] FX+ Fig. 40 Vehd vl o] #77]
7vo] AojAFE % Zrlsl= Aoz ey, o3
AA AL BT 095 oo §xE BHojFo] RulA 9
ek B S SR o+ AT wEkA] A8 w7
Ao] A7} o]9le] BAS HIS, TYRZ}F A%717k) we} &
e FAAAE 7MHOEN Y2 FAAEE ARG
753 Aoz ALREHM, Table 2014 A A8k nie}l o]
HISZ TYR 2b7he] AakaA 7l sl o sy gko zo]
71 A Aol 712ARR ATE F As AeR A7t

3, A=

Hy,
2 o

B ATE 48 W7 S WE(-18°C), 4 (25°C) ¥ A

3(35°C)°ﬂ #17 ﬂL A, 24 W79 7|E449 Aot

ksl Evke] AAEEE A3 HE3, biogenic amine?]
Fto| FAAAE AHEoEA 28 Hu7e] EL F
ZAEZ biogenic amineS AESIALE HH 7] YoM =
770¢] biogenic amine?] AEEALH, T F putrescine©]
243.0+5.4 mgkgl 2 7HF A Yebstth A7) w
£ 2t 9 gkslEvre] WSl JlojA e WE(-18°C)ell
Me A% 7Y FF HSE HolA] AL, 2 (25°C)ol
M 24, A2EE0)dAE 29 olddl ®id7] Aol 7]
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