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ABSTRACT

The quality and antioxidant properties of bread prepared by adding germinated kamut (Triticum turanicum Jakubz) powder
were analyzed. As the proportion of germinated kamut powder increased from 0% to 50%, the pH and the weight of the
bread increased. Further, with increase in amount of germinated kamut powder, the volume, expansion capacity and height
of the bread significantly decreased. There was no significant difference observed in the qualities of springiness and cohesiveness
between the control and bread prepared with germinated kamut powder. Adhesiveness was in the control, and hardness,
gumminess, chewiness, and resilience were in the bread containing 50% germinated kamut powder. The 70.5% ethanol extract
of the germinated kamut powder showed high antioxidant of 2,2’-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) and
the 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity. In conclusion, the addition of 12% germinated kamut
while making bread, will result in a product of higher quality and improved antioxidant activity.
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FVF-E(Kamut; Triticum turanicum Jakubz)e QA FF2]
“é(ﬂ_ﬂ—/ﬂ' d; Khorasan wheat)Z 31tj] o] Eo|A Au)= R
o o] o]Eo]z} HI:E o|Eo]7|%= 3ltHBalestra F &
2015). ek o]gke] A9 o] FolH, FHFEE it o]
EojollA Fei3t S T=dt) JMFEE <F 127 cm9] =9|
2 Aegp, o2 WHh Jdodo] 2~3u) 7heF A3, Ho|rt A
| o] F& Fyolth JMFET Uyt WHTE Aol df, A
de 2 Zejuls el Eom, dobniedl, 714
2 vjEllo] #1835} tHChoi JH 5 2016). Lee PR 5(2019)2]
ATl M= B2E &9k AlZte] S713tel whet FHRE &
759 b3t 71sA el STkt e, ol g kst Bate
A Alo| = F7Fskctal B 318 tiBordoni A 5 2017).
ol FE9] 754de 77171 1% 7??*%“4 g
o2 wrolo] A|2t3} A FA; U -e] I ELL A ite] 73l
wo] &It Agte] A, Zbs G4, HER B 7]
A 7Y Ay =459 TS MRt BaEd
THYu AR -5 2015). o]ol] & ATl LrHF 2ol &
2 g 71% d AL s el ol FHFEE &
W} A7 T, wtol HRES 7H2E 0%, 12.5%, 25%, 37.5%
2 50%5 Wl Hrhsto] Al xgk Awe] F4 54 H &
Ahsl G2 Elste] R Aol ZEA] AL 9]
o|H|AE AR vt ol JMRES &
A5 A AR 7FeE S Ahskch
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S WolAIZl & 2] "ol FHEE(Germinated Kamut,
Nature’s One, Seoul, Korea)E AF8-3l53t). ol 1R EE H
7}et 2luo] A1-8-8k 2§ 2= HHE E(Soft flour, Sajo Dongaone,
Seoul, Korea), &Zf(Haemil farming association corporation,
1N BH(Beksul White Sugar, CJ Cheiljedang,
H(Hanjin salt, Hanam, Korea), ¥|©|7] 3}
t(Baking powder, Galimfood, Incheon, Korea), FdHE]
(Home butter, Lotte Food, Seoul, Korea), $-f(Seoul milk,
Seoul, Korea)o]H, EnlEd|A Fdsle] AE-3}ic} ol
JHFEE B2 i3S AR & E3027](LD-918BH,
Lequip, Seoul, Korea)E ©]-&3}] 13A]17F E<F 65TCollA A
£ 7](HMF-32608S, Hanil, Seoul, Korea)E ©]-&3}
o] EHg £ 60 mesh A2 3 tha, A B2 AR-SFATHKIm
YM 2018).

Yeoju, Korea), ®

Seoul, Korea), &

Z3}a,

o2 Azsta, 7 AEe] wEy=
Table 13} 2t} dujdgdo] g o}l FIHE E4S 0,
12.5, 25, 37.5, 50, 62.5, 75, 87.5, 100% H]-&= vjdate] A
%23+ A3S upgto 7 who} JRE Bulko ulylo] Zekr)
H] 0%, 12.5%, 25%, 37.5%, 50%<] H| &= H7lsto] 2)uw-S
A 23819 HYoon JA 5 2019). A= W& FAE A2
A 55 HF=7]|(BS-201, Busung, Bucheon, Korea)® 3037t
EEE F, 30T 2ol WE] H4% dry yeastS B3 A&
A 28 30%, T5oR 383t st HEE drtste] o
Al 1027 skl e HV—% 27C, = 75%<] %

3, %oﬂH 155—% =3t
A= AA 7kAE wla A H 35C, 55 8S%E T3
H g 7lolA 4083 22} TS AABIATE 21 x 11 x 9 ecm

Table 1. Formula for the bread made with germinated 7riticum turanicum Jakubz powder

Germinated Triticum turanicum Jakubz powder content (%)

Ingredients (g)

0 12.5 25 375 50

Wheat flour 600 525 450 375 300
Germinated Kamut powder 0 75 150 225 300
Yeast 18 18 18 18 18

Sugar 30 30 30 30 30

Butter 24 24 24 24 24

Milk powder 18 18 18 18 18

Salt 12 12 12 12 12

Water 400 400 400 400 400
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21 Eofl 170 g Y1 $IE 170, oFAE 190CE ddd
7171 @ E(HORNO PANADERO, BS023, Busung, Bucheon,
Korea)ol] 3037F 9] A-2ollA IAZF g 3 A5 2 AL
&3kt

3. Mito] pH £ A & &
o} }-'%E g A7 6}04 A 23k Awke] pHE Al

50 mLell ¥ ¥ pH meter(pH7110, inoLab,
Weiheim, Germany)r:_-— o] g3l 33] HHE =H 3t} A
o] & &2 Kim YM(2018)2] ®ol| wpa} E4315] o,
AR 1 g& Ao ol Az o= 105T =2jo]
2 E(JEIO TECH FO-600M, Koreascience, Siheung, Korea)©]|

A Az F, ¥ S

4. Aol o|ptnt zo| §F

2wko] 9l tix|E 7]—Uﬂﬂ(LGM-G6OOL, LG, Seoul,
Korea)E ©| &3l AR E dE & wx|3t & FHgslo] 2
o#e] 548 THATE Eol= 2] ;‘é%"ok% zhet
9] Fo] FHEoA A2]T(150 x 0.05 mm, Eagle Vernier
Caliper, Shanghai, China)E AF&-5to] T ] =0l & 33] 1t
& SAst] Hagks T8k

4

5. Alute| 27, £, b|S

AL = A
25, 7| =48 4 viss

ol 7P E B 7K Ae] FAle e2edA 74
H 5, Aol AR e AT 370 AlRE AR
5 39 o, Hdae® Yehy
ATk o} FHFE B u7} 2] K= A %P%'.J(Klm
YM 2018)9l] 2]&te] 2,500 mL H| A F2-S 715 2o,
TS HE F v A Y3, T 9ol dold —E—éé}s
oAl 9] siHlo] o] w7 & v, P& F2 F3 5
=738le] 7|1 Z3 T v]-8-H (specific volume) " 1 go] =F
Aske F¥(mL)= YeERl o, weedt w7] 39
7] =4 E(baking loss)< WH=e] A oF 2jme] FAE o]
g3to] ofgfl o} o] AFESIITHKim YI T 2016).
H-&-H(mL/g) = 4]"e] F3j/2we] 7
w71ELE%) = (Rt A - AP/

A x 100

HESEE%) = (F7] A WS BATE T Aue)
241 x 100
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AW 2}A|(CR-400 Konica Minolta, Tokyo, Japan)Z ©]-8&3}o]
S35t FFARS ol &ate] 7|7]e] S @k KBSt

gov], NEE 543

ness)® #HO= 33] =%
= ALA0)A %&1(100)77}%],
oA 2A(100)7HA], bR(EA =) A (—70)4 A (70)
A G o, EEFe WA ALgsle o, WAl go] YE}
Y 32 Le 9381, a&E —0.19, b& 3.91°]ATHKim WM
5 2018).

3_? L(hghtness) a(rendness), b(yellow-
Hgk o= JepfQlTh Lk

af(H A )2 H4(-80)

7. Mo TXZ 5
Hupe] 24 7Htexture) 578 AWl WHE EAT 27

Ql 2 x 2 x 2 cm& 22} texture analyzer(TAXTplus/50 stable-
microsystems, Haslemere, Surrey, UK)E A3t 7 Z(hard-
ness), -2 (adhesiveness), B 4J(springing), 57 -d(cohe-
siveness), d2Hd(gumminess), % $l/d(chewiness), 3]|&5E=
A(resilience)S =39t A= 2L AT HE 33 ¥
Eolo] 43 gre] B+ EFUAE JeERdTh S x4
9] probet= ¥ probe, sample size 20 x 20 x 20 mm, test
speed 1.0 mm/sec, pre test speed 2.0 mm/sec, post test speed
2.0 mm/sec, distance 5.0 mm= 3}

< A FAFS d¥oke A 108
o AlRE 7R x A2 x o] 722} 3 x

71i zhel A Ao gol 3xke]o] drRE
AHESte] AlFetR L, B AlFste] Algs AR Aleldle
A= ATER STk ol FHFE Ao 7|3 x AR S
7FAl @591 9| F(appearance), F(flavor), T(taste), Bl
(texture), ZHEA Q] 7] & = (overall preference)ol] thake] 15
< g JAob R, 73S g PR sle] 74 A e
2 H7RIthKim YJ 5 2016; Jin HY 5 2020).

3 x 3 cm

1) 5¥g Alz =A
253 o
70.5% oleh&S ZH7} hete] SRwztr|7F k- Ll
——(MS DMS, MTOPS, Incheon, Korea)oll4] 3A|7HY 23] 3
=3t th _;Iazou o otzl 0444_0]__]_ cq/\ll-?_,ﬂwo 0 rpm, 30
min, 4C)3 F F5AE 45TCAAN JIFEHsty, s44x
7](LYPH-LOCK 12, Labconco, Kansas, USA)E ©] o]

FAAZE T B35l ARE ZAISIYTHLee KW &
2017).
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2) ABTS ZiC|ZH AHEM EH

ABTS ZH)Zt 2741848 Re R 5(1999)2] 1S AL-g3}
o] =43tk ABTS €9 7 mM3} #}8H+2-E (potassium
persulfate; K,S,05) 140 mMS E33le] Aol 12~164]
2 HEAIZ ths, Q148 (phosphate buffered saline,
pH 7.4)& A183to] 734 nm 3ol A] FF%= gk 0.7(x0.02)
o] HE& 3|Mste] AMESITE AAGY AR (%)= 20~
80%7} E| == A3k 10 L %A A 52} 1 mL ABTS &
= E3ste] WRgAIZl £, 734 nm Tl A F-4=(Spectro-
photometer; Human corporation, Seoul, Korea)E =7 3191
ABTS radical cation scavenging capacity+= A|A|E 2]
oJste] AlLtetdom, 7+ Alge] gd £AAE/d-2 TEAC
umol/g dry weight2 UEFJTE

ABTS Scavenging activity(%) =
[(ABTSControlfABTSSample)/ ABTSControl] X 100

ABTSconro = Absorbance of a blank sample at the

beginning of the reaction (=0 min)

ABTSgample = Absorbance of a test sample at the end of the
reaction (=15 min)
3) DPPH it &g &4
Tae MH (2015)] Wl ofste] mighe& A& 3 gell
A7kste] 10 s]Me EFHS Ao 2443 5 5,
3,000 rpmollA] 10%7F U4 E2](Varispin 4, Hanil science
medical, Seoul, Korea)3}] B2 & A58 Yoz A}
L3tk A8 €9 1 mLol|l 0.2 mM DPPH §< 1 mLE 7}
ato] & E3ata 303 rellA wEEAIZl F 517 nmell
2] spectrophotometer(UV-1800 spectrophotometer, Shimadzu,
Kyoto, Japan)Z F3=E 573131 2H, DPPH itz &7
DS v 22 ARl o fitskeith

I

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

HoFAl o} BRI

AgE 2E 2F = SPSS package version 18.0(Statistical
Package for Social Science, SPSS Inc., Chicago, IL, USA) X
2OE o] &ste] B H FFUAE et A H
W= one-way ANOVA W we} AAlell o, Has 7t
zele] felid H-4(p<0.05)2 Duncan®] U577 H(Duncan’s
multiple range test)S ©]-8-3}% T}
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1. 3 2 g
2ol pH B S 54 A= Table 20 YERASL
o}, wo} F1RE H7]go] %M 50%% S/ 24
0] pHE 5.24+0.0891 4] 5.68+0.03 .24 2t H7leko] =
Vs o)A o m ST tHp<0.05). it ek o}
FHEE H7H]&0] 37.5%°A 48.31x0.25%% 7F &2 H|
£ JER I THp<0.05). Han SK 5(2015)2] AAex]E= 12
Tuk 9 S HUESE W o] pHE 5.43~5.459] RS2
A A A xstr] 9 Al eka AlAEk 2, Kim
YS 5(2002)2 7k HfEo] fpdte] el 137} Srtst
= W=9] pHE 5.0~5.59 wo]w, pH7} 5.0 o] stellA = Hb
9] 7k BfEo] golrtka B a3kt Kim WM &
(2016)9] Aol M = &Aool TS M7 AW Wh=(pH
520~5.33)Er} &EAo] B HrieFo] FERE 2w
o] pH 5.36~5.45% 7} Z7/}gittn Rastgded, B A
MM o]g} e FFS Btk Kim YM(2018)2] Al
Me 5 295 ke 2ol i Fgo] tzTellA
E 30.85%, 2% H7FFolAE 32.99% 2 8% H7FFolM =
35.18% % YEPgom, 3= Fhs H7heh A e oA A
o] & o] A vEltin stk gk AW A
Zol| AMg3hE o] ~EE pH 5.5 F =AM wHEr) daEa,
2 whro] pH 5794 243 MR HETAL B 318k thKim
SG 5 1999). A&PAF(Ko SH % 2013; Kim WM 5 2016)

=
[¢)
oAME AlE A2 BT T TER e B8 Al 5

i

Table 2. pH and moisture content of white bread prepared with different level of germinated 7riticum turanicum Jakubz

powder
Germinated Triticum turanicum Jakubz powder content (%)
Property
0 12,5 25 37.5 50
Dough pH 5.24+0.,08"2 5.41+0.03° 5.59+0.01° 5.62+0.01° 5.68+0.03"
Moisture content 41.8342.99° 4335+2.22° 43.56+2.31° 48.31+0.25° 47.33+1.09°

Y Each value in meantS.D.

? Means with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
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& Table 3¢ Zi]/\]ﬁl-i’éﬂ-. o} FJIFE Bt
Vg 2] Arle A AAskHen, 12.5% H7t >
25% 7} > 37.5% 7} > 50% %i | ¢ = Yeyith AR
o7 W& upe} o] ol FLRE Fke] Hyteko] FUbER
= 2ol sitael o] Zasied, ol ol 7H‘E7]’ T

Aol %

H 5 2007). whebd AaAT(Kim YM 2018)0l A 276 2o E528 AR, ol AVET} B o

o R GEAEOR THES S8 UREA GBE  Hlol Wol AVE A} e BezAS A8 BT FE

Frha Sgon, B AN Wol AARES] Holdfst  sle] Awel BYAL Astlz)n, 4wl 2} g A

FRoZ Qde] £E FFd JFS = Zloz AlgEL o2 AARHT Kim WM 5(2016)2] ATl E %5ao]
2 A7kl 2HGE A moo] BEgHolgom,

2. Aol 9ma} 20| 5H 3ol 271% Hopd el AR 277} ghsich
d z17

Fig. 1. Photographs of white bread with different Triticum turanicum Jakubz powder concentrations.
A (0%): Control (without added germinated Triticum turanicum Jakubz powder).
B (12.5%): Added with 12.5% germinated Triticum turanicum Jakubz powder.
C (25%): Added with 25% germinated Triticum turanicum Jakubz powder.
D (37.5%): Added with 37.5% germinated Triticum turanicum Jakubz powder.
E (50%): Added with 50% germinated Triticum turanicum Jakubz powder.

Table 3. Baking properities of white bread prepared with different level of germinated Triticum turanicum Jakubz powder

Germinated Triticum turanicum Jakubz powder content (%)

Property
0 12.5 25 375 50.00
Weight (g) 471.00+2.90" 465.00+2.10 454.00:£0.00 469.00+2.20 436.00+4.20
Height (cm) 11.80:£0.29*? 9.40+0.21° 6.10+0.06° 4.90+0.12¢ 4.60+0.17¢
Bread volume (mL)  1,683.00+29.70° 1,419.50+29.00° 880.50:23.30° 525.00+22.60" 491.5040.70°
Specific volume (mL/g) 3.57+0.06" 3.05+0.06° 1.9420.05 1.1240.05° 1.13+0.00°
Baking loss (%) 14.50£0.80 8.00+0.40 11.00£0.00 8.90+0.40 7.6020.60
Dough yield (%) 108.300.70 109.80+0.50 112.30+0.00 108.700.50 117.00£1.10

" Each value in mean£S.D.
? Means with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
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3. Alwel 27|, 21, B8N, BY| SAE U ¥ES
g 53

= A7k & AL 5§,
A E 9 NkSTE 3% Table 33 ) Ao A=
2T 471.00£2.90 g, 12.5% F7kEe] 465.00£2.10 g, 25%
7o) 454.00£0.00 g, 37.5% H7Fo] 469.00+2.20 g,
50.0% H7Fo] 436.00+4.20 g O 2 ATk 2lwke]
ol & Tl A 11.80+0.29 cm®E 7} E3kon, o} 7}
TE B H71eFo] 50%14 4.60£0.17 emZ 73 S U
Bl =olo] ¢ ol FHRE EE HUlgo] Sk
ua} 7 5:4915}(%0 05). Aepd, Ao}l AXE, ZHE
HAH= A z_% =] 7]_5]. A uu]—v/] zA E_/H o] :rL(Klm YM 2018)
oA ko] A= 277} 448.33 golv, AERt} 44933 g,
A FYol AXE 44883 g, HE 7 H 2 448.67 g01°i°
o, ARz foAQl Atole glrkal Bastiith 30% &
sPA7HE W Hrtsto] Al zgh Ao FAl= ohE A
SR o =2 @S Uehiglen, 31y Fae M
Zrokta B 3skel thKim WM 5 2016). 413 A-HKim YM
2018)llA] F a2 ke Aol FAE 7447 gz
450.33 g, 2% 7} 448.00 g, 4% 7} 451.00 g, 6% 7}t
45633 g X 8% FH7} 460.00 g c & UERGon B A
Adeh= R R FE Hrlge] sojdes A Y=
S7keta Aol Azte Astdvtal Busiity AT
(Bae JH 5 2003; Lee SJ 2015)0l|A] dnbd oz Wrlfo 3
7 557 AF T 2ES driehd ks ol S5
go] Fwd] AT ofel e, WEIGA eatrtso
EF o] AstE]o] vhEoizl whe] Ry} A, Z2 o]
ARoA = T FH Asrt Btk B skt gk
A7tEe FARY] FH, AR, b 2E B AR
ole] acle o) 53¢k Jaks wetha HauskithLee
SJ 2015). & AFelA FI= 2T 1,683.00£29.70 mL,
12.5% Z7k°] 1,419.50£29.00 mL, 25% & 7}ato] 880.50+
23.30 mL, 37.5% H7}o] 525.00£22.60 mL, 50.0% 3 7}t
©] 491.50+0.70 mL £°.2 JER} Hrleko] Z7)1e4E B

H] Q.z% -TL7]

AA - 1A%

FobAlo} furbinaz

9= ol th(p<0.05). H]&HL iz 3.57+0.06 mL/g,
12.5% 7] 3.05+0.06, mL/g, 25% 7kl 1.94+0.05
mL/g, 37.5% H7kFol 1.1240.05 mL/g, 50.0% Z7}o]
1.134£0.00 mL/gS 2 e} H|-&H o] S5 737} =7
YERTHp<0.05).
7] £HAEL ZToA 14.5020.80%F =2 IS B
gomn ol B3 Hurs Hylet M H(Kim YM 2018)
NAE 7] &80 Y7} 6512 =9kon, 8% H7t
oA 4242 VENSTHE 2o} FAKSE A EFS Bk B2
Z8] S Aok Aol MedATH(Lee S 2015)4]= 2]
ol H7leko] Z7184E v 8A 1 Bujy)l thsle Ao
2 Uehga, MUk e ol SRS Bk 2%
gl ghee Aasta, AlEe] §-3)7} Yolxitka &k thKim
YM 2018). B8-S 7F FHE F2J3 2ol glsith
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12l 2wk jReo] A== Table 49}
7‘3} E‘OF FHFE 82 HUkeh A o] e Lk
0.31£1.29, 12.5% H7}o] 72.32+
o] 70.19£0.96, 37.5% Z7}o] 66.08+
1.32, 50.0% Z7Fo] 62.24+037%2 YEFSTHp<0.05). agk
(A E)S thZTo] —2.09+0.05°] 3L, 50.0% H7H<] 0.99+
0092 7P =9th bK(EHE)S thzTo] 12.24+032,
12.5% ZH7kto] 13.43£0.53, 25.0% 7kro] 14.58+0.49,
37.5% A 7ko] 15.5540.2, 50.0% A 7Fo] 17.21£0.182 |}
Bl th(p<0.05). ¥ A7 LY B2 H7KKim YK 5 2019),
&n A EatotA] H7F AR 1 eHKim YO 5 2014), #F 3
7KBing DJ 5 2014) 2% 52| A3} go| Hol JIHE E
D 7V STt whet Lgke] #4dta, agke] S7tske=
748 Btk E3 Kim YK 5(2019)2 Aol e 2w
et W7 L WErt AhAdta, A Ert Sty
L oo]lgg UYg Bulo] 7k Mlo] Aoz HylEe] 2
Ao whet Z4A-S o, W g HUERE Qe RE) A3
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Table 4. Color values of white bread prepared with different level of germinated 7riticum turanicum Jakubz powder

Germinated Triticum turanicum Jakubz powder content (%)

Crumb color
0 12,5 25.0 375 50.0
L (lightness) 80.31:1.29"2 72.32+0.46° 70.19+0.96° 66.08+1.32° 62.24+0.37°
a (redness) —2.09+0.05 —1.75+0.14 —0.63+0.23 0.33+0.18 0.99+0.09
b (yellowness) 12.24+0.32° 13.43+0.53° 14.58+0.49° 15.55+0.2° 17.21+0.18°

Y Each value represents the meantS.D. of three determinations (n=3).
? Means with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
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A 064040 g2 71 E%L Uﬂ], 2Tl A 0.38+£0.09 g=
SHA GERETH(p<0.05). #F RN HTlste] Al xg 2
wo] ZAZFe Aw BAFA = H o 10% H7FroA
wekom, HAAL 50% 70% H7FFIA Ettha Ba
&t 2™ (Bing DI & 2014), FEAYZ AR =95 et
Aol ZZA 7o grE Ayl AL )27t 7P =9ke
o, A83 FAREE 77t A7kt vlste] WA vet
;&1 AEE 10% H7 A 8527 74 B4 Jelsitin B
ﬂ(Klm YM 2018). “FA" Al H7lste] Az
]/H Nuu},] 7\7071—01];\1 /\]_eré &lZFo ] =
a3 45, ‘él?}é‘*é, Aol BT F7keke A3 v
ey, 3482 48k FAE ATk skt Cha
= T 1%, 3%, 5%, 7% 471889
< A F4 54 ?"i:rL(Klm YM 2018)14 = 4"
A

h,]. 2_21/\4 o] 1/1-01-3,__, /;{nﬂ]—stl

Tl wlste] #=7 YehgoH, &
A7t =4 Yebgeka Easkgioh

ol 7HFE B8-S Hrlste] Az ol 7HFE 2o
712 % ZAA} A3= Table 691 A|ASFA T <] Pappearance),
K(flavor), SHtaste), B 2F(texture), AR Q1 7] S % (overall
preference)e] 57FA] &&oll A 272l Zfol7t ATHp<
0.05). o} 7HFE 2re] o3, gh AWkAQl Vs ee e
Tl w&] ol FHFEES 125% A7l 47 714+
0.90%, 6.86+0.90%, 6.86+0.69% % T} o W] 2|57
lgon:}(pq) 05). g} AA Al 7T EE gx2Te Hol 7)
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Tl vlaliA = AAAQ] 71557} FolsHA =& AL

Table 5. Texture characteristics of white bread with germinated Triticum turanicum Jakubz powder

Germinated Triticum turanicum Jakubz powder content (%)

Text characteristics

0 12.5 25 37.5 50

Hardness (g) 382.25+205.64"% 257.32452.761 652.31+120.42° 1,357.43+201.78" 1,412.01+54.62°
Adhesiveness (g/s)  —0.05£0.04 —0.06 —0.08+0.03 —0.0620.05 —0.1340.14
Springiness (mm) 1.00£0.00 1.00+0.00 1.01+0.01 1.00£0.00 1.0140.01
Cohesiveness (g/s) 0.89+0.05 0.86 0.90+0.03 1.03+0.12 1.02+0.10
Gumminess (g/s)  335.32+174.97° 220.16+45.36° 584.2+114.79° 1,4124347.99° 1,438 4+£182.22°

Chewiness (g) 336.32+175.487° 220.6+45.49° 589.31£119.63° 1,415.02+350.12° 1,448+178 .43

Resilence (g) 0.38+0.09° 0.42+0.02° 0.48+0.01° 0.530.08° 0.620.40°

Y Each value in meantS.D.

? Means with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 6. Sensory evaluation of preference test the germinated Triticum turanicum Jakubz powder

Germinated Triticum turanicum Jakubz powder content (%)

0 12.5 25 375 50
Appearance 6.14+1.22D%? 7.14+0.90° 5.29+1.38° 4.00+1.00° 4.43+1.62°
Flavor 5.43+0.79* 5.86+1.21° 4.86+1.21° 4.4342.15° 3.00+2.00°
Taste 5.57+0.79° 6.86=0.90° 5.00£1.00° 3.71£1.70° 4.29+1.89¢
Texture 6.29+0.76° 5.14£0.69° 4.57+0.98° 3.43+1.62¢ 3.57+1.62¢
Overall acceptance 6.14£1.07* 6.86+0.69° 4.86+1.21° 3.57+1.51° 4.14+2.04°

Y Each value in meantS.D.

? Means with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.

2 UERTHp<0.05). S50l HUkek o] Z-HKim
YJ £ 2016) &1} AukA0l N EEE B

A7Vt Fol A AE=rt #9%a, #5A o]

TE H7PE 9 Yels o, o=

5 B 2A7k0] 7| SRS Fole A7 o] AthE
Ao &xAo] Bko] 5/t g} &ubo] Al AR
wjZolgta A Attt ek A3 AF(Jung IC 2006; Cho
SN & 2014)@]/‘1 2juto] &kl glo] thal 7| Z = w3} 7}
O] A% 25% H/TAAN Egon, seploly Eiae
0.5~1.5% 713t 2uko] &k} whe)] Wit 7| S %7} E=9ktia
Hasiqinh weba Ao HrisEe ool Mk AA)
59 FRd met 7|axe] thekdo] vEhue, 2 A5
e A7t Aee s Eol7] A i@zl 223 A
o2 Al2@TtHKim YJ 5 2016).

o %%

E}-o]. 7 E_E i—17}a‘toﬂ [q—é_ Al HH]-Q] ?‘ﬂ—/\]—i]_ _‘_ET/H bqi]_‘_:
Table 79 YJERNRITE ABTS 2oz &7 5ol = ol 7}
EZ 747} 25%, 37.5% 2D 50%2 H7Fe FollA & o]

T FEBHOE 705% g FEECA 12.74~13.17
TEAC pmol/g 2 2|3 =A Yebtth(p<0.05). B3k o
Z7 &l 50%E H7HgE FollAl ABTS o]zt &7 50]
=A 23 A Hp<0.05). FEEHZ Hlwsl BH, ABTS &+
Oz 2ASe AS & ol = oﬂHt 37.5%%2] o}
FHEEZE #7138 FolA e $£22 Bl o 70.5% of g
= FEEANAN T ol FHFEE 25%, 37.5%, 50%% H7}e
Tl FoEHA E=UTHp<0.05). DPPH 2]z AAEA]L
BE AT & ol FEEETE 70.5% s F
ZEA #A S =R, 53] ol FMFEE 50% A7t

Table 7. ABTS radical cation scavenging activity and DPPH radicals scavenging of white bread with germinated Triticum

turanicum Jakubz powder

Germinated Triticum turanicum Jakubz powder content (%)

Extracts p-value
0 125 25 375 50
ABTS radical
cation DIW" 9.05+1.01° 9.074+0.22° 9.35+0.36" 7.86+1.43° 9.10:0.64° 0.05
scavenging
TEAC
EtOH? 9.52+1.79° 9.82+0.57° 13.15+2.64% 12.7441.94° 13.17+1.71° 0.05
(umol/g dw)
DPPH radical .
radicals - pw 9.19+1.07* 4284093 3.35+0.39" 3.98+0.07" 2.67+1.08° 0.05
scavenging
TEAC d b C b a
EtOH 18.63+1.72 25.1620.82 23.70+1.66 24.09+1.67 28.62+1.47 0.05

(umol/g dw)

D Water extract.
) Ethanol extract.

% Values represented meantS.D. of three parallel measurements.

» Means with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
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