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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®] ¥ =¥ putrescine(PUT) dihydrochloride
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Dansyl chlorideE ©]-&% feAgle &3 8589 2
2849 27F | mLg vl 29 AlEde] HE v W
HEEFGALS)100 mg/L) 100 uLes 7HE & 23} &t
UEEF 29 0.5 mLe} 1% dansyl chloride oPIEE 1

2 Jbete] £ F wpRE dhe 45°ColA 1AIZE
A gsaTh FEA3 3 10% proline €9 0.5 mLE
7veke) 9 2)dansyl chloride® A A8 Th A @I o
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AEEe 5 oHEUEZ | mLE 7Fsle] 045 umE ¢
A3 RAE AlgEHoR 3t

717184 27 - Diode array A€71 ¥ FFHE7I7
2+l HPLC(Shiseido SI-2, Shiseido Co. Ltd., Tokyo, Japan)
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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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3 2 48 HdZ|dA A&E BAE putrescine(PUT),
cadaverine(CAD), histamine(HIS), tyramine(TYR), spermidine
(SPD), spermine(SPM) % 2-phenylethylamine(PHE) 5 7

Table 1. Contents of biogenic
product

amines in tested Silkworm pupa

Biogenic amines Contents (mg/kg)
Putrescine 24301547
Cadaverine 29+03
Histamine 26102
Tyramine 15209
Spermidine 616128
Spermine 6.1t1.0
2-phenylethylamine N.D.+0.1

DN.D. : Not detected.
D MeansS.D.

Z57F A&9AL, ©]F PUT®] 243.0+5.4 mgkgl & 7}
F ¥ vedh o83 PUT o} 4knitrite)d} W83
74% hetrocyclic carcinogen nitosamine$] nitrosopyrrolidine
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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 v F-value Prob.
25°C Y, 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 747} o)Xkl tyrosines} histidined]| 4] 52
s 22, AR/ 5 Fd oty tyrosine#
histidineo] E&4HH3-) o3t TYRZ HISY| A4S 5
7WTlE Ao Alg "t E3] o]y 3 TYRF HISS
BAZ} 7HA 3 Y= tlEAHQA =42 ‘Scombrotoxicosis,
Tyramine toxicity’*9& 7}X 3 9lo] ek HHA] QA

500
(A) Y = 6.75X - 0.03X” + 16.10, R? = 0.9824
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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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FHAAY 502 2HSATE BT, F2025°0)0M AF
8= &<t biogenic amine™= histamines} tyramine©] -5-2)
Hog Frlehke ALoE Uy, o) nlEle g Ay}
histamine, tyramine] “3AHAE AW 27 A47) 7+
2W7Fe simple linear?] © 2, 2F7}9} histamine, tyramine®)
Hsh= 2% simple linear? Al 0.2 AA =T} A7 o
2 2& "o 7)o o} 47k o1 biogenic amine?]
histamine¥} tyramine®] F2]7 < AABAE HHO 2N
MEE FZARR ALGo] 7HssH .
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