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Analysis of Traditional Injulmi Manufacturing Process I :
Steeping Process

Jin Tie and Gi-Hyung Ryu

Department of Food Science and Technology, Kongju National University

Abstract

Steeping process is the first unit operation for Injulmi manufacturing. We analysed approximate chemi-
cal composition, water absorption, hydration rate constant, hardness, reducing sugar, particle size distri-
bution, and paste viscosity parameters of waxy rice during steeping. Moisture content increased and
crude fat content decreased with the increase in steeping time to 18 hr. Ash and crude protein content
decreased to steeping time 12 hr. Water absorption at steeping temperature 10, 20, 30°C sharply
increased up to 30, 15, 30 min respectively after then was equilibrium. Hardness of waxy rice sharply
decreased during steeping to 30 min after then it was not changed. Reducing sugar increased with the
increase in steeping time. Particle size distribution with steeping was not significantly changed. For
paste viscosity parameters during steeping, peak, trough, and final viscosity increased with the increase
in steeping time. Peak viscosity increased and trough and final viscosity decreased at particle size range

150 to 212 um, compared to 850 pwm.
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Water absorption(%)
_ Weight after steeping(g) - Weight after steeping(g)><

Solid weight of before steeping(g)
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A, : Water absorption at hydration time(%)

A, : Water absorption at hydration initial time (%)
k: Hydration rate constant(min?)

t: Hydration time(min)
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A: Reducing
calculated from standard glucose curve(g)

sugar of steeped waxy rice
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D: Diluted multiple

S: Weight of steeped waxy rice(g)
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d,: Average diameter of steeped waxy rice(Um)
d: Average diameter of sieve(um)
x: Percentage of mass retained on a sieve(%)
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Fig. 1. RVA temperature profile and pasting parameters.
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Table 1. Effects of steeping time on proximate composi-

tion of waxy rice unit(%)

S_teepmg Moisture Crudg Crude fat  Crude ash

time(hr) content protein

0 12.57£0.06V 7491035 2.80+0.13 0.46+0.016
6 37524017 7.41£0.03 1.03£0.05 0.13+0.003
12 37.5340.12  6.94£0.17 0.8710.03 0.08£0.005
18 37.861+0.22 7.13+0.08 0.7620.04 0.12+0.010

PMeans of triplicatetstandard deviation
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Fig. 2. Effects of steeping temperature on water
absorption of waxy rice.

-Fethal B SHTh.

FRLE 10, 20, 30°CY Wl 27] F5A170e] Al
Fo3 FEESE #AAYE Fg. 39 YeRiSith
FRLE 10, 20, 30°CY o] =7 FTFEANA F
Bl FREFEENTE 212 7.8784 min'? (R*=
0.9268), 10312 min™*(R?=0.9628), 8.2953 min2
R’=0.9542)°190th. #3125 200CY | 7V =2
TEETERNT 7S JEIA 10°cd o) 7
Ho FREFERAST e YERISTh

Jang (1989)—% 22399} iz e 41 FREE
15~30°CoN A 405 Fo] H3o) vdalyy £33
Tt S 27 FFUAdA Y SRS 3

-0—7}0} Eh RIEHT o) & Ao
gk ARk At Aol

A

S
*3*7%1 VM FEETEYTRE &

z l
01?‘& Ao, olefd Ades ] FF, A
AR, 71F, Bl ke obd2 o AFR Fo 3t
SR, U} A TR T FRIFEEGe] A

Bl HjFk 7} ool & Aoz Azt

) Axe QAT FA O &

| Zade EHoluxel dHE

A7 dot FHT 20°CA 0, 3, 5, 7, 10

15, 20, 25, 30, 60, 120, 180, 360, 720, 1080%

o g% e A=wske Fg 49 23 A=
2 23064.0~95446.4 glem®H AT}

A1Zke] 0X1ZHA] 184X BNl ek
Aol ASE et 4TS YENIGE $4 1
BA 38 Rasigr) 158

FHE = & A3
kel FRFTE AY

+
2 UERiA fgith o)

50 1 ¢ steeping temp, 10°C
O steeping temp. 20C
s 40 1 A steeping temp. 30T
z a
2 30 A g
5
2
T 20
o A
& °
Z 10 A 3
0 T T T d
0 1 2 3 4
¥ t(min"®

Fig. 3. Relationship between root steeping time and
water absorption rates of waxy rice. Steeping temperature
<O 10°C; y=7.8784x(R*=0.9268), [1 20°C; y=10312x(R>=
0.9628), A 30°C; y=8.2953x(R*=0.9542)



100000

75000

50000

Herdness (g/iem®)

25000

o —
0 180 360 540 720 200 1080

Sieeping time(min)

Fig. 4. Effects of steeping time on hardness of waxy rice
at steeping temperature 20°C
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Fig. 7. Effects of steeping time on cumulative particle
size distribution of dried waxy rice flour.
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Table 2. Effects of steeping time and particle size on paste viscosity of waxy rice (unit : cp)
Steeping time(hr) Particle size(uum) pPV? vV BV? FV* Sv¥ PTOCC)

0 >850 501.50 146.00 355.50 401.50 255.50 63.18

212~150 1127.50 437.50 690.00 609.00 171.50 66.18

>850 302.50 195.50 107.00 346.50 151.00 65.33

6 212~150 631.00 81.00 550.00 156.33 75.33 64.70

>850 455.67 422.00 33.67 584.67 162.67 64.28

12 212~150 57350 75.50 498.00 152.00 76.50 63.43

8 >850 793.00 624.00 169.00 830.33 206.33 63.80

212~150 1879.33 396.67 1482.67 533.00 136.33 62.57

DPV: peak viscosity

2TV: trough viscosity
¥BV: breakdown viscosity
YFV: final viscosity

IS V: setback viscosity
9PT: pasting temperature
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