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Abstract

The rancidity of soybean (Glycine max L.) in powder forms was evaluated by fluorescence spectrum test (FST). The
results from the FST were validated by comparing those of 2-thiobarbituric acid (TBA) value and acid value. The
storage temperature and time of soybean powders were at the room temperature, 50, and 90°C for 20 days. The
maximum excitation and the maximum emission of fluorescent compounds generated from the soybean powder dur-
ing storage were observed at the wave length of 360 nm and 430 to 440 nm, respectively. The mean particle size
of soybean powder was controlled to be 40 um. The FST results showed that the lipid oxidation during storage at
room temperature and 50°C was not progressed actively (p <0.05), but dramatically progressed at 90°C. All the val-
ues at room temperature and 50°C showed a similar pattern during storage. But, at 90°C, the FI (fluorescence inten-
sity) values and the acid values showed similar pattern. The results demonstrated that FST might be useful to
measure the rancidity of soybean powder because FST did not require oil extraction to measure the rancidity.
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Materials & Methods
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2 Aol A3 g (GF)E =29, Goesan, Korea)s
TFHstEeH, U5 200 g2 o} 552 71(KSP-35, Korea
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FSToll AM&%+E CM solution  chloroform(Dagjung) :
methanol(Merck)2] Bl &S 2:1(vv)E 3ted zHzF 600 mL,
300mLE &3t THEATE TBA testoll AHE-== A oF
TCA solution® 2M H,PO,Z THE0] 2009 TCAA ok}
2M H,PO, &5 &Fste] YHEUTE 0.01M 2-thiobarbituric
acid(Sigma-Aldrich) solution(TBA)S A]9F 14709 g& 574
of Yol 1LE YHE2UT}. Isoamyl alcohol(Junsei)3} pyridine
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Fluorescence spectrum test(FST)

AIRE 05g ¥2 15mL test tubed] CM solutionS
10mL 7kl Aok AlE7 2Re] 419 AR HolF &
10 27F ¥H5 AJATE 10 & 3 syringe®} syringe filters ©]
&3] §U2 BE AZ F Aej7 89 6L FHRS
2mLE 7hEle] AolFAT. A% fele QAR
(UNION 32R Plus, Hanil science Industrial, Incheon,
Korea)oll WL 1000xg®] £E& 10 £7F dAEHE 3}
Atk A& & A8 AT 2mLE cuvetd] Hol
fluorescence spectrometer(Perkin Elmer LS-55B, Perkin
Elmer, Massachusetts, USA)= emission 400-500 nm,
excitation: 360 nm, slit 5.0 mm, =474 600 msZ 3}
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TBA test

AEE 2g Y2 50mL test tube] TCA solution 2 mL,
TBA solution 4mLg 7}g & 49> & 90°C water bath
(BW-05G, JEIO TECH, Daejeon, Korea)ol| 4 15 &7+ T8
Skl ice bathell A 15+E7F 23tk Isoamyl alcohol ¥}
pyridine solution &3 §H-& 6mL 7k & wykstal 14
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200 uLE 33l iMark Microplate Reader(Bio-Rad laboratories,
Inc., California, USA)E ©]-&3 37 550 moA] SHE=E
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Fig. 1. Fluorescence spectra (A excitation = 360 nm) in organic
phase of chloroform/methanol extractions.

%1% 2 x5.611 x KOH 9 7}

Acid Value = WEET) )
= &
=5 o S
2 AR 310 ANUAE BAD FAS )83
on, wE AY o] AEE ARE 9B o) T EF
ste] A4S Ao AFESE Al B+ randomsH EEES
Astel ALgalsict W

=k
315 2 3] wiEste] YT e WHAE BT,
HolelE 7ke] freldo] vehd 2k oll= ANOVAGEAE

Results & Discussion

Fluorescence spectra

Fluorescence 2] golr 7] $s] 360nmoZ
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Fig. 2. Fluorescence intensity upon the particle size of soybean
powder.
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Fluorescence spectrum test(FST)

B Ao AFLEE AL, 50°C, 90°CE A3t
4% e o 2o AT Foll d2elAe
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Fig. 3. Changes of fluorescence intensity during the storage of
the soybean powder at room temperature, 50°C, and 90°C.

T 50°C A ] FI9] Zho] Aot BA| vk o] 71
Z7] 04AtA BEol AlRQ Absll Aol et o]
FEo] Jg-g FUUL ALEE Y. Liang et al.(2000)2] 2
Fo M= Ao &5 Fro] ztel7t & 4 ASS B
FArt.

TBA test
Fluorescence®} WFZH/ IR 2 A2, 50°C, 90°CE A2 =
2 3t 20 Y B A ST 2> FSTS}
Hlwate] B fARSE 7 3Foleta & 4 ok 27] Azt
I AR o g FegEE S B 5 Uk 50°CE v
ZHA R 20 A E<F §3) glo] JdEE AS o Uk
o] W3k FST9} FAFe Ao = 50°C7HA = 27] At
Fgo] A gl Ae & F AAh 90°CollA = 0 LAfel
AMFY FES] STk AEE Holth 104 7o R
Fo2Hp <0.05) S7Fetdth Hashe AEFS Bk Fyt
o Zaste A2 FSTE] Aol& H S o1} Liang
(2000)2 TBA value:= At H o =g ic
acid®} linoleic acid®] Fkoz <ls] 74T
T o= TBA AWM e a0 = Unkal
735 As7E 1 Sl A re] A7|7F EolE ¢ glth
TALe] 73g-of o] Ao EEslete] FUE s

A% A7) 5717 B Mg B S43)
H

_l
[:1
i
1o

ol Bashy, TBAL POVE] 75 0|9} zo] A
W F AP AL AR F ARHE Do) waHE

[T TIR C
&

N2 =S
Ahe AAEE A (Dl Widste] Fat9lar, 50°Ce
FSTS} TBA testE Fake] &3 50°C7He] 2w gk z}o]

160

120

. NEAN
) /}//}//Q\M \f\

0 2 4 6 8 10 12 14 16 18 20

Time (days)
—4—Room temperature =#-50°C —#=90°C

Fig. 4. Change of TBA values during storage of soybean
powders at room temperature, 50°C, and 90°C.
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Fig. 5. Changes of acid value during storage of soybean
powders at room temperature and 90°C.
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Table 1. Correlation coefficient (r) between FI value and the
TBA value and the acid value at 50 and 90°C.

Temperature
Room temperature 50°C 90°C
TBA value 0.24 0.32 0.04
Acid value 0.77 - 0.90

2t ZYRIS7H2| M|

Fluorescence intensity®} TBA value, acid valueZFe] 7
#AAE Table 19 YRR TBA values}e] 3334
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