Korean J Food Preserv
19(5), 639-644 (2012)

N O AIEE

[ =

P

X385 2l

The Korean Society of Food Preservation

Development of a Direct Evaluation Method to Measure the Rancidity
of Yeonhaeju Soybean (Bazaz) Powders during Storage via the
Fluorescence Spectrum Test

Joo-Tae Uhm' and Won—ByongYoonl’z’S’*

' Department of Food Science and Biotechnology, Kangwon National University, Chuncheon 200-701, Korea
Researc]z Institute of Bioscience and Biotechnology, Kangwon National University, Chuncheon 200-701, Korea
Agncu[ture and Life Sciences Research Institute, Kangwon National University, Chuncheon 200-701, Korea

= = =l

Fluorescence spectrum testE 0|28t %5llF CHF(Bazas) 222
M SHM JH

+

ﬁ_zl"EHI %%%1,2,31
ZRICY B BIO| QARITEIY AZMUTENMT 22Ut BT AT stoi A

2SIt sim SOl T sted 2
Abstract

sato| X3 =

The rancidity of soybean (Glycine max L.) from Yeonhaeju, called “Bazaz”, in powder forms was evaluated through
a fluorescence spectrum test (FST). The results from the FST were validated by comparing the TBA and acid
values. Soybean powders were stored in 25, and 90°C for 20 days. The maximum excitation and maximum emission
of fluorescent compounds generated from the soybean powder during storage were observed at the 360 nm and
430-440 nm wavelengths, respectively. The mean particle size of soybean powder was maintained at 40 ym to
avoid the dependence of the reaction area during measurement. According to the FST results, lipid oxidation did
not actively progress during storage at 25°C. The fluorescence intensity (FI) from FST on the first day of storage
was not significantly different from that on the last day of storage (day 20; p < 0.05), but the FI dramatically
increased at 90°C. A smooth increase was observed in the initial stage; then, after 11 days of storage, the FI
value increased by neally 100% compared to that on the first day. The FI values were compared with TBA and
acid values that were measured under the same storage conditions. All the values at 25°C showed similar patterns
during storage, but at 90°C, the FI and acid values showed similar pattems but the TBA decreased after reaching
the maximum values on storage day 12. The results demonstrated that FST may be useful for measuring the rancidity
of the powder form of soybean because it does not require extraction to measure the rancidity.
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1 FoA QT N (Bazmrd= i3 5o] A A
Shego] 4% ukejo] Mse] 0. E BY Aok
AoA] AR B ]G AAEAAEZ 7175 o
Y 22 AT} ol 7L STk FAolth o]
A 75 Fdske ARS-S He AT AT oA
o= 3 E2st @ dFE YA Hed 24 38
ARA =HA tiFeh AT FEshe AA o] F7tet] A A
o] k7t w2 Al FdElo] FAA ] Ullol & 5 Q)
©). A F71%F F5 59 Axol AHEEHe 74 diFe
TY Al FEARTE Hol Ak = o] Fob dax| gk
EAHE AREste] el =) ETh oleF 2
FU7HAL] 178 le] At AsfFe} o]
o] 75t A GelA tiF EEY FYL 5F

Washa 1zl £4he] FojEe] 3
Ho} 7HA A0 R olFdE 7HE & Utk

AR ol % B3} A ’\}i]r*\: A4
o) v e Aol Al B2 )
% sfolth Aks) AL o] H3Hgh vb
a2, phospholipids, 3 4F} 374 B 4
XL_Q_OE olsl E-89] &34 }\'ﬁ‘}E%‘l%
AYXE z‘y___} 2= o]‘—[q](7 9), o|#] 3l &g ~=
ek ohjz} thokat ol J+
o F AFE M Jo] ~HEZ 6:]/\4—3]—‘5
= AR 4HA Mﬂﬂoy Q=
2 peroxide value2} 2-thiobarbituric acid(TBA) value %}
WiHo] Sled olg AW EEEl oA
Fe FAo] AFEEH olof] et 5 A A8
G FEAT E FE TG ToA AF A
@ o] Ath(11). €& &, peroxide value™
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(13). & Z2Hol|A =s}e} #E &7 lipofuscin 2 AE
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o] 28} A7) DA o] AEg o ZHE 1he §3Ea
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A=E Ho| t(14). T BT AiH oz -850
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AHS 25T 90T

&3t 4hsle

HAFEAE 0]-835t
1|

o A=

Aol A AsF U (Bmre GELE
(Gangneung, Korea)ol| 4] &5 W¢tom, o+ 200 g5 7]
552 7)(KSP-35, Korea medi Co, LTD, Korea)S ©]-83}
127 25t Aol ALE-3slTh

AI

o=
=

Al mM=

PG H A EHE SEZXIEHEE S (CM
solution)-& chloroform : methanolS 2 : 1 (v/v)&] HI&E
E3tsle] A 235G TBA testo] AM&E+= A2k TCA
solutionS 2 M H3PO4E THE0] 200 g2 TCAAISFE 2 M
H;PO, &8-S &35l ¥H=21Th 0.01 M 2-thiobarbituric
acid(Sigma-Aldrich) solution(TBA)-> A]<F 1.4709 g& 5
ol Yol 1 LE 75 Isoamyl alcohol(Junsei)3
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T2 1, viv)3t RFEQITE BE A2 W =ES
7] S8 A, o) T Xl RSt

AIEOI x-IXI-
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HAE I (fluorescence spectrum test, FST)

/\] FE 05 g %2 15 mL test tube®] CM solution= 10
£ 713 Ao AR} S8 4 BE 4
10f7} H-S- A|Z Tk 105 3 syringe$} syringe filterS ©]-&-
el Sl B A8 & el 89 6 Lo BT

mLE Z}ele] HoFT 42 se QaE)
(UNION 32R Plus, Hanil science Industrial, Incheon, Korea)
o] ¥ 1000 x g2 £EZ 1087 942 3 3 A]79
AEl 2 mLS =38 719 Yol fluorescence spectrometer
(Perkin Elmer LS-55B, Perkin Elmer Asia, USA)= emission
400~500 nm, excitation 360 nm, slit 5.0 mm, =% 7+2 600

msZ &t A3t

TBA test

ARE 2 g YL 50 mL test tube®l] TCA solution 2 mL,
TBA solution 4 mLS 713+ & A& % 90C water
bath(BW-05G, JEIO TECH, Daejeon, Korea)ol| 4] 1587 3
B3kl ice batholl A 1547t 213t} Isoamyl alcoholZ}
pyridine solution &3 8988 6 mL 713+ & WRISIaL U4
22)(2400rpm, 15%) 3 i 2422 96well plates]] 200
uLE 33l elisa(iMark Microplate Reader, Bio-Rad
laboratories, Inc., California, USA)Z o]-&3l 34 550 nmol|
A FFEE 45

A7) 55
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Fluorescence spectra
Fluorescence®] intensityS 7433}7] 93] 360 nmZ=

excitation A]# 400~500 nm Alo|Z2 AT E 2705}
fluorescence intensity(F) S 43} t} Fig. 1914 et
n}9} 70| emission spectra®l| 4] 430~440 nme] Fko] a1zt
o= 3] A7) A o] FEE As ¢ 5 AUTh
o] e ~HEHL Estévez 5(15)9] 11719 ZAFHNA
9] oilin-water ©]BAolA WS AT E A5}
3l fluorescence S-S AH&-ato] L& 2o
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sl o] HHHE 7S
371kt

> FIO
ﬁ
o
o
1o it 4o 4o

AT A= Ao vl
2 slo} Hughe o

600

I
S
o
\
N

Fluorescence intensity

400 410 420 430 440 450 460 470 480 490 500
Wavelength (nm)

—Day 0 Day3 ---Day8 - -Dayll —--Dayl7 Day 20

Fig. 1. An example of fluorescence spectra(Aexcitation = 360 nm)
in organic phase of chloroform/methanol extractions.

2IXI37|0of| 2|8t fluorescence intensity(FI)

HaJA=2 7)ol tigk ZAIgE W-8-2 Table 191 A5
oh 4 2% 192 Fg. 200 EAI8ITE dAbY] A
7= mesh= 717} AZGFE Aoz th 20~40 mesh} 40~60
mesh®] YAF=719] Zpo]7} 9uff o] F<lH] o] AL 7
©] 40 meshol] HlwA go] ZgA| eF2 FLo] BWolr] A7)
o] zpo]7} HATE B EEHS BHES w Y=}
Aol a2 mEA o] ARE A4S & 5 k. A=)
d e % Hure] FIS Fig 30 JERAIT Y
A7t ZolAGE ol veH intensity 7} FoFA= A&
& AU o] AL B2 AR WES AIFS W YA
5’.7]7} Ztom wk3-& 4= Qle WE o] Yolx e A7k

Table 1. Particle size and specific surface area of soybean powder

Specific surface

Particle size((m) area(mzlg)
*Control 403.30 0.181
Below 20 mesh 850.00
20~40 mesh 75147 0.132
40~60 mesh 83.18 0.235
60~100 mesh 55.36 0273

* Control was prepared by grinding soybeans for 15 sec.
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Fig. 2. Particle size distribution of 15 second grinding process of
soybean.
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Fig. 3. Fluorescence intensity upon the particle size of soybean
powder. (Control was prepared by grinding soybeans for 15 sec.

The mean particle size and the specific surface area of control are 40330 xm and
0.181m’/g, respectively.)

Fluorescence spectrum

B AYoXe AFLES 25T, 0TE AFste] =4
A== Fg. 40 YebSleh #178717F Sl 25Tl A
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oA A5 25Coll A A7) P A] o= B Bl
on, Lee 5(17)% #FE HI F3 AGAFANME
20T} AFLENN FI7k £71514) ghol & A7 Ate)

ar < e e

SAFAGE A 41197 A53 (2012)

A=)l Th ¥, 90Tl E FI7} F935H Z71ele 4
S B, 8P oA 119 Aol gho] A &5toH
1 Fo A STk RS & 4 ATt ol A
= Shin 5(18)3% Liang 5(19)7 Liang(11)] -l A] 1}&}
250 93 F43H et A LRSS &
ARG 257} 4bsle] ol FEkS Fo] 25THT}
o wE k8 JgY £ 5 HAFAG.

4

800

o
o
S

N
o
=}

Fluorescence intensity

N
o
S

0 2 4 6 8 10 12 14 16 18 20

Time (days)
—=25°C =90°C

Fig. 4. Changes of fluorescence intensity during storage of
Yeonhaeju soybean powder at 25°C and 90°C.

TBAZ}

Fluorescence$} PFZH7IA 2 25T, 90CE AA == 3}
o 209 F<F At S-Sk A4S HolE = Fig.
50 JehAATE 25CE FSTS} Hlwsled B fAls 7k
olg}al & = vk 271%F vt Ag7|%E S 7k
zpo|7} AA] Al HIsgt gho] fAEE AS B 4 AUk
90 CAlAM = 0LAFNMFE E3] F7Fsle HTS Hol
o 11Y9S 7IF2 2 F92Hp < 005)JAl 74, T7F A
e Aes B $ukpd 7hAste 42 FSTH
A3} 2po]E B0 Liang(11)S TBA value® AH) 9]
HuHo =&3F & oleic acid9} linoleic acid®] FTFO 2
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Fig. 5. Change of TBA values during storage of Yeonhaeju soybean
powder 25T and 90TC.
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POVe] 79 o]} 2ol Jbafo] Wa § AA A7k A
T AGEE Aol HAHER A7t 45 Fho
Ao ARSEE dFETe A ARGl ofgo]
A& Ao AdHEn

2B7F Sl st A3 AT Fg 6914 & 5

25T AFeA e tE A 2ol S35kl S718HA
U FASEA] @43 2713k f-oak glo] AeE e Ak
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Lee 5(16)°] 23 FH= 25T A Ay} e
S Yee AS B 4 Ak o]3L 257

Ae T 4t 219 EA] Gethe 2E o 5 Utk
90CAX = 04 AN FE 208274 A] £ES]| F7}8he
7As BT A7F 83k 2713kelA 17817} S7tst
Aot o] 3l AHgko] FSTS Y31 TBA valued] F7Hd
T TAMA Y B A goa & 4 QUoh ESE Lee
5(17)3} Shin 5(18), Liang(11)°lA B E=F-ox W3}
He A% FASE 2SS B 5 AQlTh o)3le 250t
0CY wf A& ErE F43] S7HES & = AATE A
ARl 32 Liang 5(19)%] A7-olA Y2 29} FST,
TBA value9} 22 A&S JAshe= AL & 4 AATh
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Fig. 6. Changes of acid value during storage of Yeonhaeju soybean
powders at 25C and 90T.
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