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ABSTRACT

Received: 12 July 2023 . . . . . . .. .
coetve o This study examined the characteristics of Sulgidduk with different kamut (Triticum turanicum

Revised: 27 July 2023 Jakubz) powder (MP) concentrations (0%, 5.0%, 10.0%, 15.0%, and 20.0%). The moisture

Accepted: 2 August 2023 content of the control sample (MP 0) was the highest at 37.27%, and that of the MP 20 sample was
the lowest at 34.10%. Adding MP decreased the L values of Sulgidduk but increased the a and b
values. Adding MP decreased the hardness, cohesiveness, and chewiness but increased the
springiness. The total polyphenol content and DPPH radical scavenging activity of Sulgidduk with
20% MP was 9.89 mg GAE/100 g, 67.69%. Based on these results, the quality of Sulgidduk with
added kamut powder was higher than that of the control Sulgidduk.
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A7AEC 2% £Mo] gl 3159 25 A1 20]tH Cha and Lee, 2001; Ryu et al., 2005). Az 5 o] 7Fdsto] tioket
AFES} 7RSS 919 71°54 Y91(Cho and Chung, 2016; Kim et al., 2021; Lee and Cho, 2013)2} FAH= 91 A7FF-9]
B 71573 Eol7] Aol tiedet AaE A7Isle] 44 s Eole A0l A=A QLo (Ahn, 2020;
Hwang and Hwang, 2015), T2 Jull 2 Choi and Choi, 2018), T &&(Lee, 2019), 31| ¥ 0|7} E2K(Shin
and Chung, 2018), EX 2|4 2 (Hong and Oh, 2020), °F=E 2 Baek et al., 2018) H7} 5 @42 717 EAl=
S = 7R H o] 4 a7} o FofA|aL Qlrk
7ZHRE(Kamut; Triticum turanicum Jakubz)= 2 55-2] sht=E olid o[- Eof| A Auf=] gl o, efo] =]t H]
Z25bH ThE T b= Hlef 2 - 38 7h 207, X1 = A9t g AE w o itk 7HREA= rlsof| 4] 1940 o St
of| A5 A7R= 0 m, 1980t F5 244 0 & Au=]7] Akl ar, 2000 S0 vl=t fH-& SHOE 47
¥ GE0] shz TN glom, 7R vs dleflgt Eeuls ool oM, Fitstelo] %—EO]' d el
HE 55L& AotAXITHl B =] 1tk(Shin, 2017). E3E 7FFE= ARt Eof H|s} Aol g=fo] =om, Ppof
0| A HlER] @ 27 -o] Z RSk Bordoni et al., 2017). 2 LUl A e 7ILES 0|85 E]-HH7] A}, =
=2 kS0 7HE] 31 Q1O ™ (Yoon et al., 2020), A1EAA oA E-G 7T =0kx] 11 QITt. Lee et al.(2019)2] S|
Me 2 A 20} ]7]'01 —7]' otell tﬂrﬂ’ﬂPrE S=0| i} 715 g0 76k o, o2t HAkSt k= A

whebA, 2 Aol = @71@.4 TS T H s 7HFES 2T B AV gelste] Al A71H e
= B 2]lste] ArH o] FEF T HFES] o8 E ol Hl 7124 Q) Alm e 8t HE AATSH

=2

B Ao A ALgH 7HEEE o] F-2(5)(Gyeonggi-do, Korea) oA 7415101 E2§7](HMF-3260S, Hanil, Seoul,
Korea) 018510 24138 F 60 mesh A2 71 F ARga}glom, &(uha], ), (31, o), AP,
CJ) 5-& thPutEA] 15l om, B2 A4S AF85tsTt

FIRE 29 27} A7 |me| Y2

&

AN AR A7 A= o] vt = A8 (Lee, 2018)= 5.2, Table 1] HERSIC Alw &9
.20 mesh(850 um, Chung Gye Industrial MFG., Co., Seoul, Korea) 2] A of] & ¥ Y2 & A AgS 3
71t & ZaF AlQleh —'—‘ﬂlg A=E E Qo A9 FH-E s H 2, 10 em x 10 em ] Za-& Hlo] €787t
ko 2 AJogsieinh. A &M AFE 207 A1, 10272 /g H oA B2 591 & A=0llA 2027 26 A
AHofl A8k

FIRE 2 2} |mo| S22

7HFE 29 7719 O] RS AOACE] H24H(2005)0f mht st om, A2 SA Ale 1 g2 1
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Table 1. Formula for the Su/lgidduk made with kamut powder

Ingredients (g)
Kamut powder (%) - N
Rice Flour (g) MPV (g) Water (g) Sugar (g) Salt (g)
MP 0 200 0 60 26 2.6
MP 5 190 10 60 26 2.6
MP 10 180 20 60 26 2.6
MP 15 170 30 60 26 2.6
MP 20 160 40 60 26 2.6

1) MP : Kamut powder

offol el Hot 105°Col A haaEm o R Z st on, 212 34 Zstel B2 ARtk

IIRE 2 W7} 417 |Ee| ME

FHRE B 471 715 o] A= colormeter(CM-3600d, Minolta, Tokyo, Japan)E A8t 7519 0, o]
Z1& Hunter 4f =, W% (L, lightness), 2= (a, redness), (b, yellowness) = UEPH ST, o|uf] ARS3F 3= vl
Arkstandard plate)S 71719 ARgHol whet ZES 33] HHE =45kl v, Bk g YegIch MIHAE,
Overall color difference)S FH7 M-S B0 & 5lo] o} o] 2] 0 & A& & Wit gk F519ict T wimo
7198.15, aZ}0.51, bZk 13602 B3 & ALL5}5IT).

— _ 2 _ 2 _ 2
AE = \/(Lsample Lstalzdard) + (asample astalldard) + (bsample bstandard)

FIEE S0 247} AM7|wo| Z2IZ¢

FHRE B 471 A 7)" o] 22|72 Texture Analyzer(Sun Compac-100, Sun Scientific Co., Tokyo, Japan)E A}
851 TPA(texture profile analyzer)E +45}tHRha and Kang, 2014). SZ7104] test type= strain 30%,
plunger diameter 15 mm, table speed 60 mm/sec, load cell(max) 2 kg] 710 2 33] HHE =459t} 7HFE 22
A7HE71H2 A8 =713 em x 3 em x 2 emE St A= FA1 R0l 22] 94 2SS W] foj A= gk AFESt

o] 74X (hardness), ©F2/d(springiness), -5--3(cohesiveness), 2 d(chewiness) 5= w53t

oF SISO
FHRE B8 H7HE71Y 5 gofl S5 45 mLE 71oH] bag mixer(Model 400, Insterscience, Mourjou, France)
E ARESH] 15278 3,000 rpm oA 1057 G4E2](Varispin 4, Hanil science medical, Seoul, Korea)$t
TSNS 7Y FEEE ARSSIGIrE Al 719 9] F E9vks FE=2 Folin-Denis®R(Singleton et al.,
Y 2ZE 0.5 mLo] 0.5 mL Folin-Cicalteu’s phenol reagent(Sigma Aldrich Co., MO,

USA)E H7Isto] & Egvt & 327 A2l A HEGAIZATE ©17]01] 2% Na,COs -89 1.5 mLE 71t 5 4-29] ¢F
A0l|A ARG AT T2, E33 A (UV-1800, Shimadzu Corp., Koyto, Japan) & ©]-85}H0] 725 nmol|A &3
L5 Skt o|uf, £ EulE afkE-2 gallic acid(Sigma Aldrich Co., MO, USA)E ©|-&-5}o] 24d3t &

ol
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Ao 2RH 7IRES 7IRE A7 |Hof o & E2fvlks olete de AFESlT:

DPPH 2ft|Z 2715 &3

7H+E 2717|952 DPPH 21z 2AS/d2 HIEhE2 A= 3 gofl 7Fste] 104) 8] Alet Sotohs A2o) 4 24
AIZF 2, 3,000 rpmOf|A] 10527F A2 (Varispin 4, Hanil science medical, Seoul, Korea) 3t & A2 AF5H-S
Al g g0l 0 2 ALESITE A& -89 | mLo)l 0.2 mM DPPH -89 | mLE 7}oto] & &g6lal 3027+ HAlof A Bk

A1Z1 3, 517 nmf| 4] spectrophotometer(UV-1800 spectrophotometer, Shimadzu, Kyoto, Japan)Z &85 =70}
ArHLee et al., 2017).

DPPH radical scavenging activity (%) = {1 - (Sample absorbance/Control absorbance)} x 100

S

Al A 7= SPSS(Statistics package for the social science, Ver. 12.0 for window, SPSS Inc., IL, USA) package
£ o]-go}od BAHEA(ANOVA)Y Duncan @] t5H YA @ H(Duncan’s multiple range test)= A AI5IR.0™ A=
O] AR Fold A2 p <0.05 F=<ollA AAIsHT

il

o s
N i L

AH S
= of

7Y A|Z AFEE A7FRL FHRE o] SBRREe Z17F 13.24%2F 11.69%0 30k 7HFE. HHo] M7k
< gefote] AxS A7|ge] B8l £4 ZTl= Table 20 YERHILE SRS S 7MFE 2 2717o]
H

3727%8 71 = LR o, 1R Bate] grlefo] 271845 Gold 0 2(p < 0.05) AR TS

o

Table 2. Moisture contents of the Sulgidduk made with kamut powder

Kamut powder (%) Moisture (%)

MP 0 3727+0.21°

MP 5 36.70 +0.13°

MP 10 35.42+0.22°

MP 15 35.01+0.11¢

MP 20 34.10 + 0.20°
F-value 201.10™

MP 0 : Content of kamut powder 0%.

MP 5 : Content of kamut powder 5%.

MP 10 : Content of kamut powder 10%.

MP 15 : Content of kamut powder 15%.

MP 20 : Content of kamut powder 20%.

1) Mean + S.D., **p <0.01.

a—e : Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range

test.
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L

7Y Az Al FA = 0] H7Fde] S7Fdr5 ieldol Hashs AakE UErIgIeh A Qi 2 7Y
O] BHEA (Lee, 2018) ol A A Q4F w1 F7 0] 38.24% 2 7P =7 VrERstom, A Q14T+ 7%
o] S7Fdr5 aEo] At Avfet Hiset AvkE LEIgle ™, riue] £ (Sung et al., 2010), B&2] 7HF
(Lim and Park, 2011)E 7|5t 7w o] 4-Boleko] XAl 7 o] M7} Z7)gte] whet -G-0]2] 0 2 714-51= Auje}
S Attt shAlt, EE ] 2 A7]8(Woo et al., 2016), THA]A} A 718 (Cho and Hong, 2006), 55 7} 7|9
(Shin et al., 2019)9] I A3 FA 7 71| S7Fdp5 ~20] S71ohs the AXE Hof A7]wof 7kl
FA| o] whet 7w o] -Zetwre] o)z yehd 4= Sl 21 0 = whE,
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Ho] Hrida gelsto] Alet A71H o] M 577 A= Table 301 YR ITE B8 Wehdh= Lak
5710l 87.31S UEPHAL 7P E 28 S 797}"&*571‘144 e 7P7*87.07, 86.21,85.11,84.21 =

0
e P Ao ol o] TR A o 5 51917 A aghe] A9 ARE 1 22
LSRTF20% FHRE Bk H7hA] 1412 o8 20 2 Uil thetagh S7FsHe AeRS UEhlon], B &
o)d 02 Z7lohs e Herkp < 0.05). FAES] bghe 71LE Bk 2371500] 6,53 Lehfiglon 71RE
Baro] Frlao] F7F4E A HA F71sHs AT BATHp <0.05). ol 7HRE Bie] Hstero) 57ke
4% Wi Vol 1, Mot S S7bsHe 210 2 ehon] olejgt Avks nyjHlE] R 17t A7y
(Cho and Chung, 2016) AT HA|R] H7lere] S7kle] whet Llo] Wol|, agtah bghe S7Het Aot
AR AL LRl

O\N
N

Table 3. Hunter’s color values of Sulgiddukmade with kamut powder

Hunter’s color value

Kamut powder (%) -
Lightnessness (L) Redness (a) Yellowness (b) AE

MP 0 87.31+0.11° -1.50 +0.22° 6.53+0.21° 1217 +£0.11°
MP 5 87.07+0.11° -0.84+0.11¢ 1526 +0.14 17.82+0.51¢
MP 10 86.21 + 0.80° -0.50+0.13° 26.17 +0.41° 27.55+0.23°
MP 15 85.11+0.3¢ 0.82+021° 4428 +0.32° 44.85+0.12°
MP 20 84.21£0.51° 1.41+0.42° 51.33+£0.21° 51.88+0.13°
F-value 521° 19.34™ 194.32" 241.36™

Values are mean + S.D., Values are mean of triplicates. *p < 0.05, **p <0.01, ***p <0.001.

Means with different letters within a row are significantly different from each other at p < 0.05 as determined by Duncan’s
multiple range test.

L : Degree of lightness (white +100 <> 0 black)

a : Degree of redness (red +100 < -80 green)

b : Degree of yellowness (yellow +70 <> -80 blue)



7VRE 22 7 A47|90] 221310 7 AH= Table 49+ ot ket S U= 7 S (hardness)= 71
E Faf BH7170.86 kg/em’ 2 7Y E=qko ™, R E Bk M7} 59, A7 0.81 kg/em?, FFRE E 471 10%
A7 0.78 kg/em?, 7FFHE B 471 15% A7 A2 0.73 kg/em?, 7FEE 292 H7120% A7 A2 0.64 kg/em® 2
7HFE B 71l S7FE 7 e AAShe kS UEU AT 2o E 2 771" et al., 2017) A
T, ofZ Lo} Bt H7} 47| &I9(Hwang and Hwang, 2015)2] A3} H 1oj| 4 B g Fr-So| #4717
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o, o] Zln] Bk X7} 719 0] AL A3l Ahn and Lee, 2014), ABE Q1A B2 471 AL AT Lee, 2018)2}x H]
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Table 4. Texture of Sulgiddukmade with kamut powder

Kamut powder (%) Hardness (kg/cm?) Springiness (mm) Cohesiveness (%) Chewiness (kg)
MP 0 1.06 + 0.05*Y 5.64+0.12° 61.32+0.11° 0.74 +0.02°
MP 5 0.78 +0.02° 6.10+0.03¢ 58.31+0.33° 0.57+0.11°
MP 10 0.70 % 0.03¢ 6.94 £0.01°¢ 513140.17¢ 0.43 £ 0.03¢
MP 15 0.61 +0.05¢ 7.68 +0.25° 42.94 +0.25¢ 0.31+0.05¢
MP 20 0.51 +0.02¢ 8.31+0.12° 36.44+0.61¢ 0.24 £ 0.01°
F-value 19.36" 41.32" 569" 168.31°"

1) Mean £ S.D., *p <0.05, **p <0.01, ***p <0.001.
a—e : Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple
range test.
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Table 5. Total polyphenol and DPPH free radical activity of Su/gidduk made with kamut powder

Kamut powder (%) Total polyphenol (mgGAE/100 g) DPPH RSA (%)
MP 0 0.48+0.27° 35.42+0.27°
MP 5 4.32+0.62° 49.19 +0.43¢
MP 10 6.59+0.37° 54.31+0.81°
MP 15 7.82+0.42° 61.98+0.77°
MP 20 9.89+0.18° 67.69 +0.55°
F-value 29431 54931

1) Mean + S.D., *p <0.05, **p <0.01, ***p <0.001.
a—e: Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range
test.

Z7V5FA I (Yu et al., 2017), 25 222 7|9 A71H Aol A 2 7 eko] Z71skeE 7w o] & Zajwls ¢
o] 7 Ahn, 2019) 3t HER I}, 7HFE 7F 7|9 9] DPPH radical 2715 57 A= 7HFE &9 737t
0] 35.42%2 7 Wk, JRRE Hrtefo] SR ZUTso] 5% M7 49.19%, 10% A7 RS 54.31%,
15% 7R 61.98%, 20% 72 67.69% % 5715k 73 3k& LFEILoH, fo]21Ql 2le |7} Qs 2 0 = yelst
thp < 0.05). FA Ll 22 4 71H(Choi and Choi, 2018)2] 73-%- DPPH free radical £71%5°]31.07 - 51.10%2
B o Lo A] ARSSHFIREE Bal M7t Adr|wo] E8 7kS Bt

O OF
bl |
QoA 2 ARl S Ll hE R A71lo] 0%, 5%, 10%, 15%, 20%2 H715te] Al 7
DE 4/|90 B 4 9GS 8-S AT R 71RE 47]8e] Sl Gt 274 ol kA B
£/MPE B8-S ol ¥ 7| 2AER BEstiA st 7] e] Suater Wk 7HRE B Rl
. _

Uidct. Alzet 2719 o] Mt Hok= 7 E R3] 7 Fdo] 7 b5 Wies Wol| oL, A o M e = 57}
k= Ao 2 eyttt 7R E Bt ek gelet 7w o] 227 2449, Ak (hardness), -334(cohesi-
veness), 2 E/d(chewiness) 7HFE 2 7ito] S7FI4-E Faoks A4S BoloH, ©4(springiness)
571l & 22 9lE =2 DPPH free radical 27157 <75t 20% H7F A 7
E2 w2 UERIGIEE ol2fet Axke 7HE ] vkt AlE7he AVdS Holas Aetal AlmEch
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