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% A=A 3gE gFe 72 A5 FEE 200l Folin-Ciocalteu A1 800 pL& &938led 1083k A
A HbeAlZl & 7.5% sodium carbonate solution &9 2mlE Yx A
spectrophotometer (Thermo scientific, Biomate 3S, Korea)Z ©]-&3dfo] z+ whg-olo] EATE 765mmol A -
stlon, BFEHL garlic acidE o|&3te] HFEFHE A5t && FHitasint.

t}) DPPH radical &A%

o

DPPH free radical &7l 23l darslada] 42 Al A5 500uLS ¥ DPPH solution 500 uLE 7}

3l & Ao 10837F ¥HS-AlF#  spectrophotometer(Thermo scientific, Biomate3S, Korea)Z o]-&3alo] z} wb
SN FHEE 517l A FA8AT. REEAL TroloxE o §dte] R&x41& st & datadin

U, A 2T Arlee] we F4el AW 9 #eA =4

1) ¥3%(transimittance)

T8 o] semz Auhstal, Audk w4 5g& #E ' 250mlolA 4w3F G2 F, 25E AAY o A2 =
S WHA(-4T)ol A 12A41%F B3 5 spectrophotometer (Thermo scientific, Biomate3S, Korea)E ©]&3}o]
640nmell A =7 &3k

2) £%3F(cooking loss)
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[0132]
[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]
[0143]
[0144]

[0145]
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45 Zo] s5emz Huela, Add 24 5g8 BE B 250mlol A 4837 drof = &, =4 42 B 20mlS 100
TollA 5AIZF &<t Axste] Folgle P FAIE SHs ] §E5%S Attt
Weight of solid fraction (g)
Cooking loss (%) = Weight of dry noodle (dry basis, g) X 100
3) =9 ZZ 7 (Texture analysis)

ZAS &olsly] 98t texture analyzer (TA-XT2, Stable Micro System, England)& o]&3&le] ¥ 1

=0
gzl 4 ¢l iR v EFUA AR 45 do] SemzE Adslal, A3t o4 558 #E B
250mloll A 45-7F ghol &= 3 28-7F &0 2]FFa 583 B71E AASAT.
Z8" I 571ES o] 83t ©X(probe)E 2HQHZ2=2Y Ao HA 9 @H (A 20mm) S AHESIYS
u A|EE 23] qHE QkEEklTh

A& or2E(compression ratio) 70%°A] AP om 73 wrE AFEGTr. I 2AZG EA

71 918l % (hardness), -5-34d(cohesiveness), B (springiness), A7 (gumminess), 3/ (chewiness)

2 F3Zd(adhesiveness)E 3R o, ojuf oA P-AF FHE Fa =L EA(T.P.A., texture
1

profile analysis)< 3}3t}.

H* 1

Operating conditions for Texture analysis of starch gels

Items Operatio condition
Test type TPA
Distance format 70% Strain
Pre test speed(mm/s) 1.0
Test speed(mm/s) 1.0
Post test speed(mm/s) 1.0
Plunger diameter(cm) 2.0

4) k1) _‘:_74}\|

A e nEdgn PPy 98-S ez 98 W (1 gids] ofstt, 9: tiws] Asith) o= 23] Wb
B OAAEgon AR AAEAE oX 5l &+d B AdAE W (randomized complete

block design)< &-&3}5itt.

(43 doleH]
1. 3 9 33
b, 48T, S B st Belsety £4

1) QugEe £
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[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]
[0156]

[0157]

[0158]

[0159]

SIS31 10-2014-0145802

7
16.18%0)9 o, Z2Z4F SR 7127) 744 e 13.43%S eI

Zy7F 3.51% 2 0.98%°.2 T 2 T3t ERUIFERY e gs B
Z S (11.46%) 2 = AR daF(72.56%) 0] Feld 2 T SR

* 2

Proximate component of different Job's tears

Component (%)
Flours Moisture Crude Crude Ash Amylose Total starch
Protein Lipid

ad 7.03%£0.10 15.96+0.30  3.51+£0.07 0.98+0.06 11.46+0.10 72.56+2.62
Fa4d  6.20£0.06 16.18+0.16  5.89+0.09 1.78+0.02 5.22+0.43  68.77£1.29
34 10.84+0.05 13.43+£0.22 5.47+0.13 1.66%+0.08 6.45+0.58  70.60%£0.94

Al E C T 2 FEA bR AR ¥ o339 gk Fu 771 Latel M wgen &
=Ab ER7RIE P e fe WAl

H2AE Y E agk 2.30~2.70 A}o]g & AolE Holx| @okal, w@AS YERE bate 3
8 A &L 10.570.8 TP we e et
°of A¥z F=At ERIEEIE Sl & FRel wlaeiA] S W gt o] g SRS &

* 3

Color characteristics of different Job's tears

L a b
ad 83.27+0.21 2.30+0.11 8.33+0.06
T 84.33+0.12 2.70+0.00 9.20+0.10
T34 81.57+0.15 2.47+0.06 10.57+0.06
Hol|AE AA
S5, WEVE 2 HWUbRe] s 542 % 4 2 % 59 2o

Peak viscosityt YAF 5= domA Hue E& 5T woly &5 amylose¥d A& At A%
of J&S Wor breakdowne T3tE HAEYAIEC] FIlH= HAEE Ut setbacks amylose AFE9] AZE

ol 93 w3le] AL ou| 3},

QulkA o 7 peak viscositygtel =&FH &FFo] A Anrp 5380, setbackd} final viscositygkol =
S48 T4 ALy Zvhet). ke 5 A8 25 50.5~54.3C A}o]9] Pasting TemperatureZ YEMNQITE.

B
o\

9 ‘%Tﬂ"l‘ = FY99 peak viscosityZ} 7FF 2Ech(267 cP).

5 A8 F, uU7FE9] peak viscosity kol 7HF w@#kom (205 cP) AW A7FE7F 7P 58 peak viscosity
(533 cP)& HST).

_12_



[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

SIMESI 10-2014-0145802
breakdown, final viscosity % setback X3+ AW W7FE(ZZF 259, 702 % 428 cP)7t M =L @S
Bt}
571 F = dAHo] 7P =S setback(357 cP)¥ final viscosity(621 cP)3tS Hon, o] Ay AH &
ANt 40 Ao 94%S & o= AlsEn.

x4

Pasting properties by Rapid Visco—Analyser (RVA) of different Job’s tears,
wheat and buckwheat flours

PastingTemp Peakviscosity  Breakdown Finalviscosity Setback
(°C) (cP) (cP) (cP) (cP)
ax 52.7+4.10 323+10.0 59+3.79 621£12:12 357+6.00
T 50.5£0.42 267+10.0 51+4.16 318+4.04 102+2.65
TR 52.0+2.39 407+£9.50 39+6.56 520+6.25 152+3.22
R 50.4+2.39 205%7.00 31+6.08 399+5.29 225%2.00
a7 54.3+0.31 533+4.00 25945.29 702+20.8 428+12.5
* 5

Rapid Visco-Analyser (RVA) pasting profiles of different Job’s tears, wheat and buckwheat

flours

800 T 100 r 1000
[ 800

600

I 600 E
I 400 B

200

400 -

Tenperaire (O

Mscosity (P)

200 A

=
(<]

‘Yeonchen
Durewon
Chinese
Temperature
RPM

Wheat
Buckwheat

4) Mixograph £43

WobRe) wmd g E4

& 71 o]& Al WHFY rheology 540l T3 &S WA Ha A AlFE
B & 43S Frh. ©]#18 rheology 545 574317 $18te] 52 Mixograph?} ©]-§-¥t}.
¥ 69 F 7S AT ST, wUIE 2%, 6% D 10%2 H7Fslde wie] Mixograph 54 vEbATh.
Peak time &F7}5F9 ol daigle] &571F Hubgo] S7istel webA] S71ES & 5 e 571
T 6% B 10%E HUhetlE W AW WU peak time(3.7 min) ¥} MlalelA & peak timeE Hglov] 58,
A EF7FE 10938717 7FE 3= peak time$! 5.3 mins YEFWTH

@, WEAbE A7k A AW BAARET Se peak tine® HATH F¥AE Akl SAAFE WS A4
0 WHAIIE Aztel LelWe % & ANoM H3, AW &WAF 106 W FAL R I FRAT
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[0169]

[0170]

[0171]

[0172]

[0173]
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FHY, A E571Re HUMEo]l S71845 peak heightgte] #
2} 243k peak height %)c.g CWMEARE 6% 2 10% A7MEEE o 20R T I3t Fbes B &
4Rl WdrkREe] ol gE HlE Hrbe dEd AW 2R RT W peak height 7S YERAT

o
fz
32
T

©
ool
-
o

i)
o
H
>
o
o,
o
£
o
=

peak heightgte 715 f = AxEA - 577 FoHd 2 A &5
FHT W= S48 Aol 58 éaﬂriﬁ & 4 ).

HF7LFE9 H7teko] 71842 width at peak @ width at 8mingko] #AslE 43S B oy wdrses &
zhol & Ho|A| gk},
width at peak % width at 8mingt HZH st WI/HEe} vws|A &F715e WEd7FEE H7t Al Zashe
e Bt

=
on.

H* 6

Changes in mixograph characteristics of wheat flours added with 2, 6, 10% of different

Job's tears
Job's tears Peak time Peak height Width at peak Width at 8min
(%) (min) (mm) (mm) (mm)
Az 2 3.9+£0.07 49.51+6.36 17.5+£3.54 10.5+0.71
6 3.7£0.18 49.5+3.54 13.5+£0.71 7.0£0.00
10 5.3+0.04 49.5+0.71 12.0£1.41 7.5£0.71
Tl 2 3.7+£0.25 50.5+2.12 15.5+4.95 R.5£0.71
6 4.1+£0.14 47.0+2.83 13.0£2.83 8.5+0.71
10 4.6+£0.57 44.0+2.83 11.0+1.41 7.5£0.71
F34k 2 3.4+£0.53 45.0+1.41 13.0+£0.0 8.0+£0.00
6 3.9£0.00 47.0+2.83 11.5£0.71 7.5%£0.71
10 4.2+£0.42 43.0+£2.83 11.0+1.41 7.9%11.41
w7} 2 3.2£0.05 48.0+2.68 13.0+1.45 7.0£0.00
6 3.5+£0.46 49.0+2.85 12.0+£0.71 6.0+£1.41
10 3.6+0.28 49.0+1.56 13.0£1.41 6.0£0.00
U7he 3.7+0.07 52.0£0.00 18.5+£4.95 11.5£2,12
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[0176]
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[0178]

[0179]
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* 7

Representation of some Mixograms depending on ¢% Job's tear content

A 2%

AU, AU W FHN TR, UAT L WATY F ds SFE I DPPH radical RAFES E 8,
® 9% E 100] tehpac)
s SRR R FFA HPATIF FUAE £ AF B Fadnd tha v e Yehigle
!

ol A& EHH WA HY IAZ FuE SoptuA FF= ghol Z4ekHA DPPH radical

BN
W AR b =S F dls 3gE 3 DPPH radical 27%S vEFWTE. DPPH radical &7 &A%}
A o

DPPH radical A2A%< #AlEA 3
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[0182]

[0183]

SIS31 10-2014-0145802

* 8

15 9 WshRel & sl SFE @3 DPPH radical £71%

mg GAE/100g uM Trolox/g
AR 52.8+4.34 394+0.36
T4 55.8+2.27 395+0.14
F4 41.8+1.53 389+0.08
w2 7} 480+2.35 398+0.25
27+ 55.9%+2.83 -
F9

Total phenolic content of different Job’s tears and buckwheat flour

GAE mg/100g

70
&0 -

E 8 & 88

=]

2
m
10
L
e
o
W
E

am EEY =4k wUTLR Mt
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[0185]
[0186]
[0187]

[0188]

[0189]

[0190]

[0191]
[0192]

[0193]

[0194]
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% 10

DPPH radical scavenging ability of different Job’s tears and buckwheat flour

400 -
398
396

392 -
390 -
388 -
386
384
382

MM Trolox/

U, $E1% Prlade] wel Az 24l AW R B 54

1 Y A%

2w A% e AwelAHsh 2 ARS nAth T4E Fu ¥ F xeue] M go
(L, a 2 put 375 A B3 5 AT o AW F5E g T wY 4
oz WA ot oz AR,
# 11
AR FEUF D P WAl et AxE AW 2] g
SR Ad kL
AlE
(%) L a b L a b

0% 10.84+0.30 66.77£0.45 1.37+£0.06 6.87+0.15  83.27+£0.25 1.67+0.06 13.07£0.06

2% 11.20+£0.13  64.13+0.12 1.20+0.26 6.13£0.38  79.07+0.86 2.13+0.12  14.73+0.06

6% 10.41£0.10 63.33£0.31 1.07+£0.06  5.03+£0.06  78.60+£0.46 1.93+0.156  13.83+0.23

5 A e Fabe R 24 §53L E 120 b,

o

Fe ETATE 66 WANAL W §EHE Fo| T
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[0195]
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[0198]

[0199]

[0200]

[0201]
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# 12
gE% Arlgel e} Az He] FAE 2L 85
Transmittance cooking loss
(%) (%)
0% 82.88+0.39 0.497+0.005
2% 86.78+0.11 0.499+0.006
6% 86.06+0.26 0.514+0.005

3) Z4ol AxA =4
A R 06, 2% 9 642 A7hE O

¥ 159 YeERA .

o % HE 83HE &% 2 DPPH radical 2ASS ¥ 13, % 14 2

& H=e AES B o DPPH radical AAS S &%71%

T [}

a8y §57ENS X B A3 BT DPPH radical 27%0] IA #AsE A
|

of d7te &57FF e

% 13
EFtE Aol wel Axd 59 ¥ v 3¥E I} DPPH radical 22715
mg GAE/100g uM Trolox/g
0% 44.13+3.01 13.98+1.26
2% 41.78+1.40 17.38+2.37
6% 42.26+2.50 20.79+0.16
¥ 14

Total phenolic content depending on different Job’s tears flour added in noodle

50 -

GAE mg/100g
8 8 3

[
=]

[=]
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% 15

DPPH radical scavenging ability depending on different Job’s tears flour added in noodle

25

M Trolox/g
g » N
-] n o

n

o

4 2=0] =ZZA
Hardness® H3te W = & 3], cohesivenessE A7} iR HHE FAEEHeE ¥,

springiness: W E EA7} do] AAR ZTo A HEE o= AA, gumminess®t chewiness:E ZH7+
A} dtaAe EAE A2 F Jde HFEHE v=+= AE, adhesivenesst A9} probe’} Eojx=d L3

utt
ol
bt
rir
=
&
fo
ol

FIEC Sia=

A ST 0%, 2% 2 6%S A7 3 9] Texture analyzer® o83 A7 EALS I 161 7).
@548 YERE Springinessi= 0.80~0.82 W= H]=eh AdS nelomw A F e FHE vre= 44
¢l gumminess®} chewinesst™= W&l §57155 IS &S 447F /M ko &FUMRE HUbe A
= ashs 1ol

v}

2]31, Hardness W&k W]zl Aoz tixQl 0%7F 71 =2 9duds 2gon §RI7IFE Uistd ue)
elo] Aadtes Ao = e

OB

Adhesiveness %3} hardness$} ZS Aoz izl U7t 10097 7Hd =& Aoz el

% 16

SRR A7 we} AZR Foel 247 B4

o Cohesive : : Adhesive
Springiness Chewiness Gumminess Hardness
ness ness

0% 0.80%0.03 0.59+0.02 1064+26.03 1334%+24.11 63.49+4.67 2251%31.79

2% 0.81+0.06 0.59+0.02 857+93.15 1058+40.57 31.83+5.28 1801%66.79

6% 0.82+0.01 0.61£0.01 900+£23.79  1092+23.25  35.59+5.73 1794+£8.57

5) 5o B5FH EA
AH EFIFFE 0%, 2% 2 6%5 H7MSE Ade] #eEA dYe %

T b mE 25 wiswst Av FASH U FESANA F149 Aol wAEA g,

S
=3
&
)
=3
©
b
e
&

9 FHTE F5TE A, el B 4
7VE 6% A7Fel vt b G Ao s BAEQ

ol
bt
[
ox.
=2
>
A
Y
1o,
=
i
r O
b
)
)
Lo
o
bt
il
=
BN
M
r O
o
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Quality attributes of 3 types of noodle samples

o
il

He

5.78
4.78
5.00

5.89
5.22
5.00

5.33
5.06
4.83

* 18

o1&
6.17
5.11
5.50

6.11
5.61
5.28

0%
2%
6%

Samples
Intensity attributes of 3 types of noodle samples

[0217]

o

wir

o

ezl

~
T
o]

Az
4.83
4.06
3.72

Samples

4.28
4.11
3.61

4.78
517
4.11

5.22
5.11
4.33

5.11
4.44
4.11

3.61
3.44
3.89

x 19

5.06
4.78
4.94

0%
2%
6%
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