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Abstract

Effect of y-irradiation on the SDS-PAGE pattern, secondary structure content, the solubility of commercial
soy protein isolate (SPI) and whey protein concentrate (WPC) was investigated. The change in the subunit
molecular weight of SPI and WPC irradiated in aqueous solution or dried state was studied using SDS-
PAGE. The SDS-PAGE pattern of SPI irradiated in aqueous solution revealed the fragmentation and aggre-
gation of the subunit protein. For WPC irradiated in aqueous solution, fragmentation of the subunit protein
up to 10 kGy was observed. In contrast, y-irradiation of SPI and WPC in dried state did not cause any sig-
nificant changes in the SDS-PAGE pattern. The change in the secondary structure of irradiated SP1 and WPC
solution was studied using circular dichroism. The aperiodic structure content of SPI and WPC solution
increased at higher irradiation doses, which suggests that y-irradiation caused the disruption of the ordered
structure of SPI and WPC solution. Gamma-irradiation also caused the change in solubility of SPI and WPC

in dried state.
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Soy protein isolate(SPI)¥- Protein Technology Inter-
national(US.A) A F&, whey protein concentrate
(WPCy= IM Macmahon & Co. #EE AHE-3iict.
A7) 52 Ak Sigmart A EL, 7]} EA A e
57 o149 Aleke TSkl AHESAT

Al=Re| EH| W 2O AL

SPI¢t WPCY) Ziwld A} AR 499 B F
742 Fulslgoh. 4eie] 79 SPIS} WPC 1g& 10
mM QARS8 (sodium phosphate, pH 7.0) 100 mL
o 7R3k 4°Cell M 1417 ot IbslHA S8k ¥
1582 QAR (11600X gt Pelxl A58 045
pm microfilters o] &-8A JH3ldet. izl SPIgk
WPC £¢] thila %232 Bradford?] HP el
23] AAjstgon o] e} A FEx SPI} WPC
247} 0.06%2 0.15% °lsich. FmbAd ZEAR= SPIst
WPC 4912 Al¥TF(16X 125 mm, Pyrex, US.A P 10
mLA @1 Y2E F gdx=HdTAE W “Co At

A ZAAAE o] 45led AgoA 05 1, 5% 10
kGy®] & Frdge) HES Yoz Ye AmE ¢
sl A} Bde] A= SPI9} WPC 10ge
SOmL tubeol] ¥I UE3 F LA FUR 275
of 05, 1.5 10, 30 @ 50kGy8] F FFMdgel =
=2 Myerbe AlE 2l ZARKIC ¥4
Adeke] 912 ceric cerous dosimeter®: AH§-319d ).

SDS-PAGE

ZretAl 2AbE SPIg} WPCE4 9] SDS-PAGE:
Lacmmli®] @) o}l AlA]313] 3, separation gel
2] acrylamide %%+ SPI$} WPC 12.5% 2} 15%, L
2l stacking gel®] acrylamide 5=+ 5%% 47t Ab
£3lgd. A7 EE Mg Eule vkl 24
SPI &9 40ulLE #3}ed sample buffer(0.06 M Tris-
HCI, pH 6.8, 2% SDS, 144mM B-mercaptoethanol,
25% glycerol, 0.1% bromohenol blue) 10puLe} &F
sl ARgslgien], WPC g9 A$ louLE HE
th2 10mM A8 (pH 7.0 30 uLE 7}3hed
Mgt ¥ sample buffer 10 uLe} E&8l AME3ic).

FAA RS A9elE 01gs 10mM QlAbeE-g-o
(pH 7.0) 10mLE 7}sted &gt F 1087 A48
(11,600<g)3tA 3 4542 045um  microfilter
(Whatman)2 o] #}31de}. SPI9] -9 «{fellA 20ul
£ 3l 10mM glAksk8d(pH 7.0y 20 pL7}s}
o] A3t ¥ sample buffer 10pul.e} EH3led Al23}
QaL, WpCe] 79 oo 10plE FHE2 10mM
AArEE-8 (pH 7.0y2 30 ul7}8ld EM3 F sample
buffer 10 uLot E§ 3l AHE-sl3ITL

FEhA-L B W9t g8 R kA Are
T8 BEPUAE SigmaAlZHE 78181 AR3L
o} SPIY A EEDWAS EASE g3t 2o,
Rabbit Muscle Myosin, 205,000; £ coli B-Galacto-
sidase, 116,000, Rabbit Muscle Phosphorylase b,
97.400; Bovine Albumin, 66,000; Egg Albumin
45,000; Bovine Erythrocytes Carbonic Anhydrase,
29,000. WPCS] 7+ viga 22 EEaAE A
4599t} Bovine Albumin. 66000 Egg Albumin,
45,000; Porcine Stomach Mucosa Pepsin, 34,700 ;
Bovine Pancreas Trypsinogen, 24,000; Bovine Milk
B-Lactoglobulin, 18,400; Chicken Egg White Lyso-
zyme, 14,300.

CD Spectroscopy
Zhapd 2ALE SPIgF WPC §9) ol A-TE BN
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3}7] $13led Spectropolarimeter (JASCO J-720, Japan)
£ o] 43k 25°Ce|A CD(Circular dichroism) Q7%
sl Fupde] A &Y 2 HE Far UV
CD ZAA HHe=rt H%F 10mM ARS8
(pH 7.0y 713t 3|48 ¥ Bradford®] Hb el 2]
3 F=F FAsNAAG AHEd 9 FEE SP
WPC 2+7} 0.0063%, 0.0029% ©]%l=F. CD spectrumr
1 mm pathlength celts- ARE3}od 53] whE-s}e] 273}
93, oAl spectrum polynomial fitting curve® ©|
4-8}e] smoothingd}$] 27 molar ellipticity(deg « Cm? *
dmol )& eldllet. E8F o]} L Chang 59
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SDS-PAGE SE}2| s}

Zupd Faloll wl2 SPI & WPCY] RAlg efe]
W32 A7) Slsle] 27iedE-E sl SPRE o
2 subunit®. TAIEle] A WA RA] 3 subunit type
22 ¥ 7s fractionZ 12 subunitlE o] FoAl [ls
fraction® 2 FA1Eoe] 913 WPCE a-lactalbumin(14.3
kDa)#} B-lactoglobulin(18.4 kDa)o] 58 whliA2 o]
2o]x 9l:=d SDS-PAGE pattern-Zo|n] B31¥ ¥
g 09 o} X3 Th(Fig. 1-2). £3 o] ¥
WAL 0~10kGys] &4 AFeE AvplE 2R ¥
SDS-PAGES =33 ZA#} 7huhilel] ofsle] whijale)
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Fig. 1. SDS-PAGE pattern of the irradiated SPI solution
(0.063%).

1, molecular weight marker protein; 2, 0 kGy; 3, 0.5 kGy; 4,
1 kGy: 5, 5 kGy; 6, 10 kGy.

J F [
kDa = LA
66.0 > T
415.0 —>
4.0 — e
18.4—> w OGS
14.3—> @ g & - -

Fig. 2. SDS-PAGE pattern of the irradiated WPC
solution (0.146%).

I, molecular weight marker protein; 2, 0 kGy; 3, 0.5 kGy; 4,
1 kGy; 5. 5 kGy; 6, 10 kGy.

o] A%, 3 F Aol F71ETSF F8 subunit
o] W= F717F HAasa AEAg Bl Frkskd
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E Jehie ohale] Rgloh(Fig. 1). & WPCY
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Fig. 3. SDS-PAGE pattern of the irradiated SPI powder.
1, molecular weight marker protein; 2, 0 kGy; 3, 0.5 kGy; 4,
1 kGy; 5, 5 kGy; 6, 10 kGy; 7, 30 kGy; 8. 50 kGy.

! #

Fig. 4. SDS-PAGE pattern of the irradiated WPC
powder

1, molecular weight marker protein; 2, 0 kGy; 3, 0.5 kGy; 4,
1 kGy; 5, 5 kGy: 6, 10 kGy: 7, 30 kGy; 8, 50 kGy.

B ale] Ag Awpd Z2AF o] FU1geE o
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Fig. 5. CD spectra of the irradiated SPI solution
(0.0063%).
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Fig. 6. CD spectra of the irradiated WPC solution
(0.0029%).

—, 0 kGy ; ---- , 0.5kGy ; ——, 1 kGy ; —+—, 5 kGy
; —--—, 10 kGy

utd ZAHE SPIs} WPC §942] CD spectrum® ¥
Mako] Zr)glel) whgl random coil FE7F F7lEE
E5E BYxd ol WA ZAlel] o8] B-sheett
o-helix F27} random coil 722 H3lsE= 71E A
Apstedet. elxb7-z FeRe EAE] Hsled spectrum
< Chang 59 whg@dl] wel A3l 1 ZAE
Table 1-2¢ vehHgich SPI o|A7x Feke 3}
AL 28R & AF P-sheet 40%, random coil
60%2 B =lo] of-F-o] aperiodic structure® T3
A3, il ZAL o] S7184E P-sheet §igol
35904 25%7kA] Ao 7H4shs ule aperiodic
structure e 60%o A 65%71%) %7}81sicHTable
. E3F WPCS] oA} x Fhuldde] ZAMEZ
k2 74§ o-helix 35%, random coil 65% A Zwt
A AL Mgl F7Hgell whel a-helix @aFel 35%e]
A 25%7FA] 748 wbe aperiodic structure $FEF-2
65%1M 75%7HA] F71sRe o2 el TH(Table 2).
o] Az= SPI®} WPC 4o Ftupd-g EAlsid o
wael F-34 Wiyl Jojub=dl aperiodic structure
o] o) §F FE2oE Mol Bt AR W
3= AE BHolFEoh webr olejdt o]alFze] W3t
oAy Fxel 75 A 59 HIE v
F=d o]2g D d7E B3 A 72 W3t
FA L o N6 BalEg5e] me #
374 AHEEE $elth Kumest Matsuda'V e
bovine serum albumin® ovalbuminel] ZHebd 2AFEH
S o olxFZE kol e RT3t u} gt

2oz g5l
Zhmpd 2417} SP1 9 WPC #e] g3l el u[x

Table 1. Estimation of secondary structure contents of the
irradiated SPI

Radiation dose ©-Helix B—Sheet [3~Thm Random coil
(kGy) (%)
0 0 40 0 60
0.5 0 35 5 60
1 0 30 5 65
5 0 30 5 65
10 0 25 10 65

Table 2. Estimation of secondary structure contents of the
irradiated WPC.

Radiation dose ©O-Helix  [-Sheet  B-Turn Random coil
(kGy) (%)
0 35 0 0 65
0.5 35 0 0 65
1 35 0 0 65
5 30 0 0 70
10 25 0 0 75

Table 3. Protein solubility of the irradiated SPI and WPC
powders.

Radiation dose Absorbance at 280 nm

(kGy) SPI WPC
0 0.469 £0.041* 0.749 £0.028>¢
0.5 0.446 £0.037* (.749 £ 0.028>¢
1 0.424£0.022™ 0.738£0.013%
5 0.405+0.011° 0.756 £0.026>
10 0.404 £ 0.008° 0.729 £ 0.006"
30 0.395+£0.011° 0.766 £0.012%
50 0.391+£0.008° 0.792 +£0.007*

*Means with the same letter are not significantly different
(P < 0.05).

= gERe 2] $18ked 0~50 kGy 9] ¥FFUFS
2 7ot z=alg SPIgk WPC ¥4& 10mM QlAksk
8 (pH 7.001 TUZANM L308 F 280 nmell A
FAEE ZATEZYN L=E & v Esd
Table 3& oA FALE SPI 9F WPC2] F<pAdgol
uhE g3 xe] HEE epd Flojut o] & Al
LA xpolr} il HubHo® SPI) B3l
WpCe] £8l=r} o kel =3 geide] o A
o] W chiAle] L& Tol® BAH R fofairt
A EH (P<0.05), ¥4 H BT ol wll-f
2pokal Fpadgke] 201t ule} spie) Lsiwe 7t
A3l o) WPCH HSell= disE gkel vepA
3ttt Diehl £927} Alexabder 572 T3ty o]
bl A chale] E§kEle] Bl =r) "ozl
ol1 st em, Afify £ 7R FHe] diFel
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