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ABSTRACT Sorghum seed is traditionally used as health Al vl 18, Wi, I w3lof gt 3HALSH
supplements and the secondary food mixed with rice in of tjgt aulr} oSt Aulyl RuEy glon, o
hKoreat; While thed resea'rch of reserve proteln C1ln sorgh'umfsee(;i o] ZalElo] 9= = et A7 =2 Exo] wi e =
ave been carried out in many countries used as major food, o] 4127 o]} HAEA S Bhel] T Ik Dykes & Rooney,

much less is known about reserve proteins of Korean local

sorghum seeds. To obtain protein characteristics in 20 Korean 2000). siellAl g ZHA A= FA Wt A=
local sorghum seed, quantitative content of reserve protein 2009 ol +=E 2ATH oY ATAY A= A
was determined after fractionation by modified ‘Osbone’ 716 =4 'A, JrE 9 AgE Ve B 2435
method and a-kafirin of prolamin was determined by SDS- F|Qlon, o]Zof il A7} 7|54 B2 st g

PAGE. Mean albumin, g'lobulin, prolamin and glutelin contents 4 Hrlo tidt A77F RaE lckJeon et al., 2011; Ki
based on total seed protein content of 20 Korean. local sorghum et al., 2009: Ko et al., 2011: Lee et al., 2010: Seo et dl.,
seed were 6.2%, 0.9%, 57.9% and 35.1%, respectively. Sorghum
cultivar with high prolamin were ‘Whin-susu’, ‘Whin-Chalsusu’, =00 Nl sl s ~
“Whanggeum-Chalsusu’, and ‘Daepungshushu’. Sorghum cultivar T T B B g FHOR She et A
£ sk ik ey

with high a-kafirin were ‘Whin-susu’, ‘Geumsan-Chalsusu’, =
W g Weo 78 SRR e uldtof

=Z
=
‘Whin-Chalsusu’, and ‘Jangmok-susu’. Among the 20 varieties, e
‘Whir}—susu’ and ‘Whin—Chalsusu’ yvere sel.ected as high a oFoysta =Hol|A # H71E 't QItHFAO, 1995). E<= o}
-kafirin and pt{olanim sorghum cultivar, whlclll showed 64.5 o)Al SFEFO 2 WybE Za2s chalA o] 31514 2=7(chemical
o . .
and 71.9% of prolamin contents, respectively. score)= 370]1 lysined] dHeFo] ujo kO Ho @ W
o 5} 22 Thap A 7 o] 2 Zorxom
Keywords : sorghum, seed, albumin, globulin, prolamin, glutelin Srk 3L e o] 2l Gl E uE Fiefd R
M A e 28k itk 44 Bge] 189 TR
, &

A5} e o)7} iAol 4
_J'\__J'\_ 2= A NAFo R ofz g7}, ofAo}E x5} vl 3l Zo] TR o] 4318 ATIA]|7|= Yolo g XA
A x| Gof|A F8 AJEFPo R o] LE|1 gl om(Belton QIthDuodu et al., 2003; Kumar et al., 2012; Oria et al.,
& Taylor 2004), SE|Uglo e o AEZH o7 Tt 2000; Taylor et al., 2007, Wong et al., 2010). BHH Z]Lo|
2 T m So| Az AZo7 o]8E T rtJeon et © T SAY M2 A 7164 8RACKR HE resistance
al., 2011; Seo et al., 2011). 2o 520 A7 Bz @ starch; 7|54 #Elo| &, bioactive peptides)o. 2 9]t A
=2 gt gt v} siA AE WA, Aol o] oF Wl AlZSLAo| A 1 QlA]o] AHlE| 1 It Farrokhi et al.,
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2008; Hartmann & Meisel, 2007). 4= FALo] =]
Eh o] RalEle TpgolA BulEE AREDA 2o 4
3}E0] &4 #3Hangiotensin-converting enzyme inhibitory
activity)ol] 17} ¢J-2-0] B 1% ¢l o m(Kamath et al., 2007),
G FAOIA] 22T WOl 9 o] B 9
oy A AIE zt=rth= Ale B E ¢ th(Camargo Filho
et al., 2008; Mincoff ef al., 2006). E3} 222~ 2=} Thulz]
a-kafirin®] w2 A& 0|83t edible polymer films<]
7jdto] A =% a1 QItHAnyango et al., 2012). 24> Thul A
of 23182 Fol7] giet BAMo|AE o g AFehu
o] Rz Wy AL Lo] Ruxi QJrtiKumar e al.,
2012; Oria et al., 2000). 3Fx|9 @jo] o]27]744] =)
G SAAY 9 84 BB B0 e Thuld A
o Atelo] glof shd Huel o) g4l Eat ulg- Aet

#olet & 4= gick.

Mz o 2

NEL

R C I e R EREa
Sfo] AHGE 44 BAHE % 20 EHOR 1 AL 2.
(@A, 3. HoAES, 4 B, 5 DRBRS, 6.
NGBGS, 7. ABSS, 8. HLABLS, 0. AR,
10. BESa, 11 Bg4s, 12, Tntekss, 13, 3842,
14, $5A0) 54 15 ARG, 16, 44 17, B4,

18. S&pap, 19, a4, 20. glEsS o|%len, 2010
Yol 5225 of|lA &8s 2L 0.5 mm2 FU3H| vfaf
slo] 4CoA AT A BE ALESHTH

7171 H ZH|

2 AdofA Tl FEo= 44 7](Polymix PX-MFC,
KINEMATICA, Germany), X&7|(KMC 1205SL, Vision
Sci., Korea), 12|31 YA E2]7|(MICRO 17TR, Hanil Science,
Korea)E AMESISITE Tl 9 S7gofl= UV-Spectrophotomater
(Optizen 3220UV, MECASYS, Korea)E& A3}, 12}
17195 7](Protein tetra cell, BIO-RAD, USA)Z} EAjof=
Gel Documentation System (Gel Doc XR, BIO-RAD, USA)
& Abgahaick

e st a0 F4 A
Al 2o =x1A o 2 Haslg ti(Hamaker et al 1995;
Osborne, 1924). =84 &HE Tl(albumin) T2 &2 0l
Al ke 215 54 01 goll S5 1 mi% g F 4T
oA 180 rpm o2 1A|7F59 &5 = 4C ol A 12,000
x g2 102 ¢ d42e]ste] 45l< falcon tubeo] &
A He 1S 33 whEste] AQih o &l 225
(globulin) THE HEe obnul thd 23 3 A
pelleto]] 0.5M sodium chloride (NaCl) 1 mlS ©]-&3}
G g4 TEebtl(prolamin) HHA FEL 7HgA
ZEY oz 2= 3 AAE pelleto]] 60% t-butanol (2%
B-ME) ImlE o] &35t of AHd ®&= ofF dded
g4 22U (lutclin) T 2EL 7hgy mEe}
A =& 5 AAH pelletof 12.5 mM sodium borate, pH
10.0 2% B-ME, 1% triton X-100) 1 ml& o|&3}%t) &
SRl 2Ee sk vhE 2% £7 0.1 gol 125 mM
sodium borate, pH 10.0 (2% [B-ME, 1% triton X-100) 1 ml
£ ¥ T 4T 180 pm 2 1A7F FF EE1L, 4T
Al 12,000 x g2 10& 3 YHEZ|Eto] 45N falcon
tubeol] &A = S 33 WHESto] Atk

<
N

EhY e

49| 7§ 4ol Wt ex Mo 221 27| Tl
< Bradford analysis= 25} th(Bradford, 1976). Sigmao]
A A)&3t Bradford analysiso] 4]+ 0.1 mlo]| 0.1~1.4 mg/ml
of SHYE 24T v Macro HAY S ALESIL 1 mio]
1~10 ug/mle] TLAS 24 o Micro BAYS AL
sholct. ohiel, SR, mEeh Gl e Macro o,
2 2450 22U £ S Mioco S AHE)
%At} Bradford analysis©] WAo] &k mA Alghe Alef
1} 3EFL ethanol 10%, methaol 10%, triton X-100 0.13%
ot} wahA 60% t-butanolZ F+ZE3t prolamind £HF42
108 3415k REFSA T 1% triton X-1000] a-8-aF Lol
°% 223 gluelind} § SLE ZFRHE 2508 345}
of Heralsich

o
=

N

ZEalgl chilzlol SDS-PAGE

SDS-PAGE+= Laemmli®] & w5t Laemmli, 1970).
Polyacrylamide gel> 16%= SDS-Tris/glycine buffer, pH
8.3%5 running buffer2 AR} T) uldfst A|ZEoA 7184
prolamin T 212 60% t-butanol (2% B-ME) 1 ml& ¥

FZ3519 ) Prolamin @l ASF & sample buffer (SDS



2 24 TR BUTE

reducing buffer)@} 1:12 3]4]5}o] 95Cof| A 457 AA ]
stglon], 471952 AAsdrh ud 9L Insent
Blue (Expedeon)E Al83te] 1A17F JAEtgon S

FF5E Aga,

Sxjcinzo] & £84 TN S

o SR E =

SENZTA AN EFE 7 AHYF 20 FF }—7\}0 &
T84 ] oS S tHFig. D). -84 S
9] & &= 12.5 mM sodium borate, pH 10.0 (2% B

-ME, 1% triton X-100) 2ZA] $=4F2}9] thaf 2o =23
o], At o2 ARRE= fujE A28} t(Hamaker ef al.,
1995; Park & Bean, 2003). 4= 20 &% £x}9] -84 o
Wiz sheko] Hol= 3.6~5.9%% 2.2%9%] Ho| 8 HOo
o, B 5.1%2 284 il ks w ) o] Lo
Z21e] Tl ke 7.9% (Belton & Taylor, 2004)2}; 7.0~
9.0% (Ko et al., 2011)011 BIE ATtk e Ag)

ot} B o ATe] ko chulA Flepo. Thil ] dhepo] X
grre] zolof A 71elH 2 dollie =84 o
Yo oS AT ZdOlU%, 0175194 Hi Avp= A da
e o o gt Zlo)r] fwoe AZbEh

=5 S e AoloM e FEHE ﬁ%%i\ri\r
(no. 6), BIARRE4(no. 9), AJ7no. 15), B 2l
(no.18)2} e d(no. 19 S o] w2 FF2

2 1 H9e= 55~59%E YERen, H2eax(no. 1),
81222(n0.17)T TJE2242(n0.20) ThilE B1efo] 3.6~4.0%
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Fig. 1. Total soluble protein contents of twenty korean local
sorghum seeds. (1. Geomeun-Chalsusu, 2. Geumsan-
Chalsusu, 3. Bulgeun-Chalsusu, 4. Chalsusu, 5. Whinjangmok-
susu, 6. Ginjangmok-susu, 7. Jangmok-susu, 8. Bulgeun-
jangmok-susu, 9. Bitjalu-susu, 10. Mogtak-susu, 11.
mongdang-susu, 12. Gomadan-susu, 13. Jangmok-susu,
14. Susongsaengyi-susu, 15. Sigyeong-susu, 16. Maesusu,
17. Whin-susu, 18. Whin-Chalsusu, 19. Whanggeum-
Chalsusu, 20. Daepungshushu).
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Fig. 2. Albumin protein contents of twenty korean local
sorghum seeds. (1. Geomeun-Chalsusu, 2. Geumsan-
Chalsusu, 3. Bulgeun-Chalsusu, 4. Chalsusu, 5. Whin-
jangmok-susu, 6. Ginjangmok-susu, 7. Jangmok-susu,
8. Bulgeunjangmok-susu, 9. Bitjalu-susu, 10. Mogtak-
susu, 11. mongdang-susu, 12. Gomadan-susu, 13. Jangmok-
susu, 14. Susongsaengyi-susu, 15. Sigyeong-susu, 16.
Maesusu, 17. Whin-susu, 18. Whin-Chalsusu, 19. Whang-
geum-Chalsusu, 20. Daepungshushu).

Table 1. Mean concentration of four proteins fractionated by
solubility of twenty Korean local sorghum seeds.

albumin  globulin  prolamin  glutein
(%)
Mean 6.2 0.9 57.9 35.1
Standard error 0.5 0.3 1.2 1.6
Range 8.1 4.7 22.8 29.1
Minimum 4.0 0.4 49.0 14.9
Maximum 12.0 5.0 71.9 44.0
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9] 0.02~0.25%2] HAZ, Hat 0.04%9] S =G

ig. 3), ol A F E}‘éﬂé‘ ] 0.9%9 g
H oH|of| A 34=43(no.17)2}

%>(no. 18)0] Z+Z+ = ’D]—HHX] &k o v] 5.0%2} 3.2%

2 o2 ZZFHTE 0.9%)0] v|sle] FrET chm ol gk

SERE

AR

F A

o Zxor AAErKFig. 6). FAO (1995)
ol g Fx)o] gHu+ZF2EEY hulR o] &
W21 0] 17.4%E 7|25 %2, Youssef (1998)

T

9] Aol A= AR 42~6.9%, =222 10.9~13.7%
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Fig. 3. Globulin protein contents of twenty korean local
sorghum seeds. (1. Geomeun-Chalsusu, 2. Geumsan-
Chalsusu, 3. Bulgeun-Chalsusu, 4. Chalsusu, 5. Whin-
jangmok-susu, 6. Ginjangmok-susu, 7. Jangmok-susu,
8. Bulgeunjangmok-susu, 9. Bitjalu-susu, 10. Mogtak-
susu, 11. mongdang-susu, 12. Gomadan-susu, 13. Jangmok-
susu, 14. Susongsaengyi-susu, 15. Sigyeong-susu, 16.
Maesusu, 17. Whin-susu, 18. Whin-Chalsusu, 19. Whang-
geum-Chalsusu, 20. Daepungshushu).
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Fig. 4. Prolamin protein contents of twenty korean local sorghum

seeds. (1. Geomeun-Chalsusu, 2. Geumsan-Chalsusu, 3.
Bulgeun-Chalsusu, 4. Chalsusu, 5. Whinjangmok-susu,
6. Ginjangmok-susu, 7. Jangmok-susu, 8. Bulgeunjang-
mok-susu, 9. Bitjalu-susu, 10. Mogtak-susu, 11. mong-
dang-susu, 12. Gomadan-susu, 13. Jangmok-susu, 14.
Susongsaengyi-susu, 15. Sigyeong-susu, 16. Maesusu, 17.
Whin-susu, 18. Whin-Chalsusu, 19. Whanggeum-Chalsusu,
20. Daepungshushu).

o kg Barstel Leliet 4 EApo F2EY T
o) o) wjg e A
3

aAe od= 8 oH*éOﬂ o=
n2ahg g2 A4 o] 50~60% (Emmambux &
Taylor, 2003)%} 70~90% (Park & Bean, 2003)= X 11% 11
otk et 54219 2085 FAko] ZEehy o
e A T A=Y 1.8~3.6%9 HAE, Bt 2.8%
ovi(Fig. 4), ol 5457 5 Ul ol W 57.9%
£ UEH AIt(Table 1). HFE Blao| A F&(no.11),

3.0

2

ﬂ

1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Cultivar

Glutelin (%)
o

o

Fig. 5. Glutelin protein contents of twenty korean local sorghum
seeds. (1. Geomeun-Chalsusu, 2. Geumsan-Chalsusu, 3.
Bulgeun-Chalsusu, 4. Chalsusu, 5. Whinjangmok-susu,
6. Ginjangmok-susu, 7. Jangmok-susu, 8. Bulgeunjang-
mok-susu, 9. Bitjalu-susu, 10. Mogtak-susu, 11. mong-
dang-susu, 12. Gomadan-susu, 13. Jangmok-susu, 14.
Susongsaengyi-susu, 15. Sigyeong-susu, 16. Maesusu,
17. Whin-susu, 18. Whin-Chalsusu, 19. Whanggeum-
Chalsusu, 20. Daepungshushu).

Bglutein

B prolamin
oglobulin
30% Oalbumin

Relative protein concentration (%)
)

5 6 7 8 9 10 11 12 13
Cultivar

14 15 16 17 18 19 20

=
g
=)

. Relative protein contents of four fractionated soluble
proteins of twenty korean local sorghum seeds. (1.
Geomeun-Chalsusu, 2. Geumsan-Chalsusu, 3. Bulgeun-
Chalsusu, 4. Chalsusu, 5. Whinjangmok-susu, 6. Ginjang-
mok-susu, 7. Jangmok-susu, 8. Bulgeunjangmok-susu,
9. Bitjalu-susu, 10. Mogtak-susu, 11. mongdang-susu,
12. Gomadan-susu, 13. Jangmok-susu, 14. Susong-
saengyi-susu, 15. Sigyeong-susu, 16. Maesusu, 17. Whin-
susu, 18. Whin-Chalsusu, 19. Whanggeum-Chalsusu, 20.
Daepungshushu).
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Fig. 7. SDS-PAGE of prolamin protein (a-kafirin) of twenty korean local sorghum seeds. (1. Geomeun-Chalsusu, 2. Geumsan-
Chalsusu, 3. Bulgeun-Chalsusu, 4. Chalsusu, 5. Whinjangmok-susu, 6. Ginjangmok-susu, 7. Jangmok-susu, 8. Bulgeunjangmok-
susu, 9. Bitjalu-susu, 10. Mogtak-susu, 11. mongdang-susu, 12. Gomadan-susu, 13. Jangmok-susu, 14. Susongsaengyi-
susu, 15. Sigyeong-susu, 16. Maesusu, 17. Whin-susu, 18. Whin-Chalsusu, 19. Whanggeum-Chalsusu, 20. Daepungshushu).

1% 2(n0.17), T A42(n0.18), FEES(n0.19) 9 ThE
F4(n0.20)04 AES div] 3.2%, & S tfH] 62%
o|Are] FHekS Hol 11 T2ty SaEZE o AAL )
(Fig. 6).

oF Abd W oF Yol SafEHe 2FEd EEo
ke AEZ ] 0.7~2.1%2 F 1.7%2] =S 59
Cui(Fig. 5), ol & A e o] Bt 35.1%00
SHAtK(Table 1). %9 B4 31454xno.17)9} A4
Fno.18)= F T g oiv] 18.4%2} 14.9%E ol
o2 F%of niste] SRd o) geFo] Fla] vok
thFig. 6).

b SEjvEl 242 20 FE S REThu ol
& & Tl SR i) Rl T AL 6.2%, 22
AL 0.9%, TSy GEL 57.9% U ZFF

35.1%2] oS e 9 th(Table 1). &34 |
A

o
rl

k4 o
N
1
flo

SAZRI0| AFRTHIE DA TS| SDS-PAGE

G4 20EFY A4 ARTAQ TR gujEe) %
2 13} A7) 9 5(SDS-PAGE) 0.5 u|w5}%thFig. 7). 4>
0] mEel] HaAe kafirins TRAUR WA, kafirins
chl -0 a-Kafirin (£ a-kafirin®] 84%, E&2F 25000, 23000),
B-kafirin (7~8%, ®x}2F 20000, 18000, 16000), y-kafirin
(9-12%, E-AH=F 28000)% A THOria ef al., 1995; Park

o

Table 2. Relative concentration of prolamin protein (a-kafirin)
determined by SDS-PAGE of twenty korean local

sorghum seeds.

Concentration of

no. Cultivar Lane (%) Ranking
1 Geomeun-Chalsusu 69
2 Geumsan-Chalsusu 73
3 Bulgeun-Chalsusu 69
4 Chalsusu 57 16
5 Whinjangmok-susu 62 12
6 Ginjangmok-susu 48 19
7 Jangmok-susu 72
8 Bulgeunjangmok-susu 66
9 Bitjalu-susu 68
10 Mogtak-susu 56 17
11 mongdang-susu 63 11
12 Gomadan-susu 40 20
13 Jangmok-susu 61 13
14 Susongsaengyi-susu 59 14
15 Sigyeong-susu 50 18
16 Maesusu 67 8
17 Whin-susu 74 1
18 Whin-Chalsusu 72 3
19  Whanggeum-Chalsusu 65 10
20 Daepungshushu 58 15
Mean 62.4
Standard error 2.0
Minimum 40.1
Maximum 73.7
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& bean, 2003). 2 A9 12} A7) FGFo 4 &%= kafirin
ThalAl 2 g-kafirin (FZA}5F 2F 23000)°f F= it a-kafirin
o] B w07k A7 EASAES VAT O, T
(n0.17), SAFE(10.2), B&54(n0.18) LU A-E4(no.7)
7} a-kafirin®] §Fo] =& &£ 02 UElTHTable 2).
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O F2A, £ TRl 169 L x_Jl' EAog o]x 33}
A%} gl 5 ol el Agel Bude) 43488
ASIA 7= Qelog AL }\,IE}(Duodu et al., 2003;
Kumar et al., 2012; Oria et al., 2000; Wong et al., 2010).
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E o] 83t AR 1xA Wy L So] BRI
QITHKumar et al., 2012; Oria et al., 2000). SHHO R = 4=
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