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Characteristics of Job’s tear gruel by various mixing ratio, particle size
and soaking time of Job’s tear and rice flour

Jung-Eun Lee, Moon-Hee Suh, Hyeon Gyu Lee, Cha-Bum Yang
Departmemt of Food and Nutrition, Hanyang University

Abstract

The Job’s tear gruels were prepared by various mixing ratios, particle sizes and soaking times of Job’s tear and
rice flours, and the physical and sensory properties of these gruel samples were measured by using a Brabender
visco-amylograph and sensory evaluation. Also, the changes in the pH and viscosity of the gruel samples stored for
14 days at 4°C were measured as the parameters of gruel quality. The results showed that the peak viscosity was
decreased by increasing the ratio of Job’s tear flours. The values of peak viscosity and consistency of rice and Job’s
tear flours increased as the particle size decreased. As the soaking time of rice and Job’s tear flours increased, the
initial pasting temperature decreased. In sensory characteristics, the nutty taste was increased as the Job’s tear flour
levels increased. Overall acceptability of Job's tear gruel was the highest in the one of rice and Job’s tear flours at
50:50 ratio. During 14 days of storage, the pH and viscosity of Job’s tear gruels were increased ftill the sixth day,
and then decreased slightly.

Key words: Job’s tear gruels, viscosity, sensory, rice flour, Job’s tear flour

L. A 2 Z35 2 ojFoAEe 402 RAFY upE R,
74, A g, dujd, o]fd 5oz gy o
FEZ &, B, & §9 IFd 5-108 79 S5 I Qi
=& B3 o #BoA LAoI7F FARZL Zgo) & F(Coix lachryma-jobi L.var. Ma-yuen Stapf)= X
gds 3 HHRAX FE2A 9E FEAHY olEdo] &= 1dREA W £ty G, of
e4g gag’ Fe FuAYd ojn] FAoz F Ao, 2ddFdaA Ay, el A
£d FHo] JdAen =AU ER Qe Fo Hi gle 8% A4Fe 85%7F 7= A FAA
dE - dgsld 42 52 $4oz dagy Ae) A= lom, *@*PE* gl ERAR
% F9 71EFQ P X0t A7 AR OJEFHI YA o] Yol FF A FoZ oL
AdE FHE AY PRL FAoE 2L 100% & AT, §FE OE FH rﬂs}oﬂ gk,
A, IF AR FH OSAF ALF HAR + o] ZHolal HMEY tFEo] amylopectin® 2 = of
ZOIG 7, o)A AEF 5L /UF FFEC N om HgAh 8ok o} Ca, Fe, Vit By, B, £9]
3. & FS FAad 2% d8 kA EAae FREA FRH e AFHAFLE A4H
90 R R GGz P73 FH2HE 2
7 s g Sonpion b Send 10301 Ko™ FAAY UHE ARAAD EA WRLA
Tel : 02-2290-1202 2HE AEWNE 235l HDL-Z¥AHE TS
Bl - peo /A AAHL ALrhabe] BB, gR e

E-mail : hyeonlee @hanyang.ac.kr

- 193 - =2 A TG A A18H A 25(2002)



66 oL - RS

AU b8z AFEAA, olkA, AAA,
AFA, 294 2 AFY, FAE So) 1Yol
B3 FeA gk ols 2ol GFgRo W
3 87 4EomAY ool W AR
om olo] #& AT WS REF AFolth
A Zol BF AFE FRF 444 1
20, 3% wg FFY 9FgF A7, 39

NEE B AR, AEZH oRAyE ME

g AEEd MAE 9FY Som Fr 4%
2AHNE B A4 @REoz TRz
Ad Be Fol Qgd= BT F3) QR 59
ER U ATT o FolFTh H7 FFe
BE AFE A8 o] FAAA RO TEAS
A gRE BE 7180l 99 164, 14} 124,

W gEe, 9A=7] @ sPAIe] mWE amylograph
F7rE9 wEe &
5 om, AZ7E
4 & A=, pH 8 F=9 ¥
59 A A9 7xAs=

>
o
=
HU
.E
0z
=

=

oA gR7F9 AXE HAsted ALET &
& FYBONIHE 48R R AR
g7 25°Coll A 2
E7E AAT g E4710AM
505, Jewoo Co., Korea)E& o]&3dle] HFAAESIIL
H o W A7hRe 8FRY ST 0%
ABHA9 A (10, 30, 50 mesh particle size)E 3] 4]
BEHASIHA AMS3AY. 28l A2g2 FAG

o2 AgstaTh

>
A
)
.
>
N
o

A

2. Amylograph §4 &3

AT SR RS WP L, AR B 53
AZbe 28 g5 =9 amylograph EXS =33}
71 #15ta] Brabender visco-amylograph(Brabender Co
Lid, Germany)E Abgatich w@ul e &a2%

A ze] 383z A 18E A235(2002)

Lol - Ry

¢ 7FRE 30 mesh A2 A & AVFE 100%
Riw), A7V 70% +€F7+F 30%RIw0x), 75
50% + €575 50%RIsose), A7 30% + S50
70%RJx00) 2 EF7HE 100%0w0) 2 HlEH 2 2
gt dA=27]o B2 amylograph 542 &4
AEH AR §F/MEE 47 10, 30, 50 mesh
AZ A vdg FFsPoH, FRAATN w2
amylograph §42 F2AEH 71£E 608 <€ 90
% A7 20C ENA FRAN F o 548
743l th. Brabender visco-amylograph®] &3 Z#A
FRF MR e EFUHRE €53 2442
10% ANEFXEEEHD 500 mLE amylograph bowl
o £713 15C/ming A& =2 35CoNA 95
CT7R 7AGs T 95CA A 1583 A3 IA}
1.5C/ming] X2 50C7AA oAl Y4EE 94
Z4 9 amylogram© 2 HE] TIHNALE, HIAL,
oscoA 1587 AN T AT Y S0CA
g BE F& Z4stdth

w7 Fs g7 wgulge] BE §%Fo
L o)
=] =

#5553 EA4S @187 95t 30 meshA 2 A &
718 Ee 3712 50 gd 450 mLe] EwmL s}
st £ v S Azddch Fo &49 ¥
A 2F& 3 g 7IetAth & Az F &7 40

g
g¥ oA FHleRen, o] §f Fo =g 60T
2 ANdET BEANLLe dddsn AEIY
s9 gsad 1088 dgoR S91 BAgEe
A(color), A XE(viscosity), En|(flavor), T3 =
(nutty taste) = AWFHQl 7] E E(overall acceptability)
59 59 WRBLE Brgen, xR A7
L AE 14, 2EE 3%, 1E BE AL sHe

2 H=shatgith

1w
[\*]
4
@)}
A
=)
neA
=
e
)
oX
)
3
o
g
)
>
mw
3

as)

9 HE ¥HgE dotr gt
AAS(EAAT) &H2 A5 100 mLE graduated

e

- 194 -



A7M5 9 §F7HRY MW E, dar) 2 A% o

cylindero] Y31 AX 3 Aol AA7N} & A=
9 EHHE @ rh A9 FEE graduated
oylindere] QFEo] A7E AZe] mLez ek
Avk. pHE pH meterModel 520A, Orion Co.,
USA)E AME3l] 23717 59 pH ¥gs &4
AT FE 232 4ColA AZHA A EE water
batholl A} 60°CE FA217] TS Brookfield viscometer
(Model LVF, Brookfield Eng., U.S.A)E ©]-&3}d
spindle No. 4, 137+ 31417 e BEE =33
At

5. EAIAZ

A7LE &F7FFY vy gel ©E &
H587t 2det A T FA5HWsEE
Z2#E BAAYSET. 2HETH BAH
SAS Series package?] ANOVAZE o] &3l Z+
THEZ AMSIE A, 2 A8E0Y F9FHA Aol
]2 Duncan’s multiple range test= &g th

v o
i oox N
dr o orfr b lo

. &daf % n&
1. 4718 4 S2IIF9| tigdIg0 e 2259
amylograph £4
A7HE 9 &RIEEe] W Ee| g wWE amylograph
(Table 1) HAHE RA, s3VrE= A7E
100%FRi)°l 79.3CE 72 Ekoew, §R7IF
100%Z(Jwo)e]l  63.5CEA 74 93tk Rlspso,
Rly70 P Jiwd Z3A&EE 63.5-644C2 SF
7FE7F 50% ol A7IE FSE sl exEs) A
/\0}7'” UeRstth 3E9 IHAIREE oldER
2 o, HAEYAY AFAH 2 opilEoA~ BATD
APA= 5o %‘"%‘F% Ulilb d, 3ste=rt &
& AR GAUY z7F o XNdsn 2z

rm f
o

A 67

AN
lo
il

Q
&5

i

AFAEs o Aade AL gu@ag?. o] 59 4
FONME ol Z oA FFE AAES amylograph
54 8¢ Z2H ofdEel FPo] ¥&FE
sz =T e, AREA 53 HAg
oldEo A7t M2 A E FE R packingH o] 7]
HEolgtn Bustych & dFelA A7FE 100%
T 7R 100%7-e & S3RAl L EA |7k
& AL AUPREE obdEA gl 20%0]H,
7HEE oldE2esrt $EHO A & EH
ofdEdd oz F4H glonzg, ojdres ‘i%}
ZFol AolollA 7QlE YT F2=H

E AR gAY #EAE 2 ot Ay
(shear force)oll W& #AHE YA AFEEE et
He AnFEEs A71F 100%20] 928 BUO 1L, &
7 100%70] 515 BUZen= Asse g2
7hFel ulgo] 50:50RIss0)?! & HALPE7F
720 BUR AZ&HY, B A2 s &R ¢
£ 632 BUSlEH, 1AL &71% 94 §771% 4%
9 g g3 Aoz @21‘51# e g9
Ao Fe 2R Fool w5 F57¢ 7t
Hol BaYgert s, P"EEO’\S’} ofg =g
A 7HEAUA Y BAggol @dste] Yo m
gt saZ ol dado ¥ Txrt BT A
Atolell Bo] Faso] HEUYAYG AFeth od
AEGAE otd2ddnng B 2 H& odze
27 QA wez yset #yol o Fshdn”. 2
AFolA BAZY oldze29 BFo] §F t
o old=Hg Rt Frlso] Avty Frbge] Ft
255 J= 3Uh ﬂoi AEg. B3 7HE
%9 dide AeUAY ERASY F2EE
AA st AR BHE JAFoEN HIYEES
23 Hed, & dFdN $RlRE Avien
o g@E e dhgol B gR7tF ol

b

(o)

Table 1. Amylogram data of Job’s tear gruels with mixing ratio of rice and Job’s tear flours (30mesh)

Initial pasting Viscosity (B.U)
Sample temp.(C) Peak(P) 95°C after 50°C Consistency ~ Breakdown Setback
15 min(H) © C-B (P-H) (C-P)
Rioo 79.3 928 488 850 362 440 -78
RJ70:30 72.5 670 353 668 315 317 -2
RJso:s0 64.4 632 318 615 337 314 -17
RJso:70 64.3 580 280 590 272 262 10
Tioo 63.5 515 263 384 121 252 -131
Rio: Rice flour 100%
Rl7030 : Rice flour 70% + Job’s tear flour 30%
Rlsoso ¢ Rice flour 50% + Job’s tear flour 50%
Rlso70 @ Rice flour 30% + Job’s tear flour 70%
Jioo: Job’s tear flour 100%
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Table 2. Amylogram data of Job’s tear gruels with particle size of rice and Job’s tear flour (RJso:s0)

Viscosity (B.U)

Sample Initial pasting

N 95°C after 50C Consistency Breakdown Setback
mesh temnp.(C Peak(P R
(mesh) p(C) ® 15 min © (CH) ®-H) cP)
10 80.0 156 157 358 201 -1 202
30 64.4 632 318 615 337 314 -17
50 62.5 933 393 755 362 540 178
Sz BAes A A 18R A23(2002) - 19 -
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Table 3. Amylogram data of Job’s tear gruels with hydrated time of rice and Job’s tear flour (30 mesh, RJso.5)
.. . Viscosity (B.U)
1 Initial t S 5 T
S(ar:lnjfl)e tt;mpp(;azl)ng Peak(P) 95°C after 50°C Consistency Breakdown Setback
) 15 min(H) ©) (C-H) (P-H) Cp
0 64.4 632 318 615 337 314 -17
60 63.2 603 330 475 145 273 -128
90 62.0 525 318 420 102 207 ~-105
Table 4. Sensory characteristics of Job’s tear gruels with mixing ratios of rice and Job’s tear flour
.. Sample
Characteristics
Ry RJ0:30 Rlso:s50 Rls:0 Ji00
Color 3.4 42 3.9% 2.7 2.0°
Viscosity 3.1° 35° 3.6° 3.1° 2.6"
Flavor 29° 32" 38 33" 29
Nutty taste 2.4° 2.7 3.3% 3.8% 4.1
Overall acceptability 2.9° 3.2% 3.8 3.3% 2.9°

“‘Means with different superscripts in the same row significantly different by Duncan’s multiple range test (p<0.05).

Rigo: Rice flour 100%

RJz30 : Rice flour 70% + Job’s tear flour 30%
RJse:s0 : Rice flour 50% + Job’s tear flour 50%
Rl370 : Rice flour 30% + Job’s tear flour 70%

Jioo: Job’s tear flour 100%
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Table 5. Changes in the pH of Job’s tear gruels with
mixing ratios, particle size and hydrated time of rice
and Job’s tear flour during storage at 4°C

Table 6. Changes in the viscosity of Job’s tear gruels
with mixing ratios, particle size and hydrated time of
rice and Job’s tear flour during storage at 4°C

Storage time (day)

Sample

Storage time (day)

Sample

0 2 6 10 14 0 2 6 10 14

Rup 644" 641" 656 644" 625 Ry 4835 493.0" 497.0° 494.3" 4450

+0.0!1 4001 +007 +0.05 +027 +219 +283 +071 +247 +0.10

6.02° 611 630° 6.09° 5.85° 4523 473.8" 4953 4833 3725°

30 mesh Rlsoso 4000 4010 +013 +£004 =011 30 mesh Rloso 00 4200 4654 +£336 +321
Yo 6.14%  6.19° 629" 621° 6.13° T 162.0° 181.5" 1525 134.8° 135.5°

+0.01 #+001 +006 +005 =001 +283 +£17.70 +£6.36 +4.60 +3.89

10 605 610° 640" 6.17° 642° 10 119.8° 166.0° 224.3" 2203 182.5°

mesh” +£00 +0.07 +0.17 +004 =008 mesh +884 +£566 +25.10 £10.25 +5.66

R 30 602" 611" 630" 609" 5.85° RI 30 452.3™ 473.8" 495.3" 4833 372.5°
0% mesh +001 £00 +£003 +00 =£0.19 0% mesh 4035 +343 +389 +601 +19.29
50 6.03° 612" 629" 6.19° 5.86° 50 503.3™ 5330° 5103° 496.5° 484.3%

mesh +001 +00 +£003 +00 =0.17 mesh +029 =+566 =+1.06 +071 +5.66

0 min’ 6.02° 611" 630° 609" 585 0 min 4523 473.8° 4953 4833" 3725°

+00 +001 +0.15 +0.09 =+0.12 +096 +3.62 +£2.84 +927 +4.72

Rlsoso min 6.15* 621" 622 611" 613" Rlsoso oo (oo 458.8"° 497.8° 50L.0° 437.0° 363.5°
30 mesh +0.02 +001 +009 +001 %006 30 mesh +4.66 +035 +636 +10.60 +4.24
90 min 6.14 609" 614" 615 615 90 min 349.0°  480.8° 4355 3923 3390°

+0.01 #+007 +006 4004 =+0.01 +0.890 +550 +398 +240 +0.19

*“Means with different superscripts in the same row differ
significantly by Duncan’s multiple range test (p<0.05).
Rig: Rice flour 100% (30 mesh)

Rlsps0 © Rice flour 50% + Job’s tear flour 50% (30 mesh)

Jioo: Job’s tear flour 100% (30 mesh)

D10 mesh: Job’s tear gruel with rice flour 50% and Job's
tear flour 50% sieved in 10 mesh sieve.

20 min: Job’s tear gruel with rice flour 50% and Job’s
tear flour 50% anhydrated.
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*“Means with different superscripts in the same row differ
significantly by Duncan’s multiple range test (p<0.05).

Rygo: Rice flour 100% (30 mesh)

Rlsp:s0 : Rice flour 50% + Job’s tear flour 50% (30 mesh)

Jigo: Job’s tear flour 100% (30 mesh)

Y10 mesh: Job's tear gruel with rice flour 50% and Job’s
tear flour 50% sieved in 10 mesh sieve.

0 min: Job’s tear gruel with rice flour 50% and Job’s tear
flour 50% anhydrated.
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