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Abstract

The purpose of this study is to establish fundamental research data for quality characteristics of Jochung by analyzing
traditional manufacturing process. Two different processed rices (non-glutinous rices cooked by steaming and using an
electronic rice cooker) were compared in terms of water solubility index (WSI), water absorption index (WAI), paste
viscosity, reducing suger content, solid content, and dextrose equivalent over soaking time. Reducing sugar content
increased for the soaked non-glutinous rice, steamed sample and microwaved sample. After 4 hr, the WSI decreased
as the soaking time increased. However, there was no significant difference between WAI of the raw non-glutinous rice
and the soaked non-glutinous rice. As soaking time increased, paste and breakdown viscosity increased significantly.
Rice was prepared by soaking in water for 12 hr followed by the saccharification time (4, 8, or 12 h) for manufacturing
Jochung. The solid content and reducing sugar content of the Jochung increased as the soaking time increased. Reduc-
ing sugar content and dextrose equivalent of Jochung from steamed rice (cooked hard) were higher than those from
microwaved ones. The amount of reducing sugar and dextrose equivalent was highest in Jochung from steamed rice
cooked hard (saccarification for 12 hr), with 59.40+0.11% and 76.9911.78, respectively. In conclusion, the highest
quality characteristics were obtained in Jochung manufactured with non-glutinous rice soaked for 12 hr followed

by sacharification for 12 hr.
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Fig. 1. RVA temperature profile and pasting parameters.
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Table 1. Proximate composition of non-glutinous rice, cooked non-glutinous rice by steaming and cooked non-glutinous rice using

electric rice cooker during soaking time

Material Drying Soaking time (hr) Moisture content (%o) Crude ash (%) Crude fat (%) Crude protein (%)

None 0 13.69+0.11% 1.1620.10 1.01£0.04 9.0910.21

NR. None 4 44.7110.14 1.1240.22 0.381+0.02 8.3910.12
! None 8 51.17%£0.06 0.4240.02 0.33%0.05 7.3020.20
None 12 48.48+0.37 0.3740.005 0.3620.01 6.9610.19

Freeze 4 11.9440.20 7.48%0.36 0.46%0.05 8.05%0.17

NR? Freeze 8 2.7610.16 5.80%0.32 0.43%0.02 7.23%£0.19
Freeze 12 13.74%0.08 5.19%0.17 0.20£0.01 7.152£0.08

Freeze 5.1740.17 6.140.11 0.62+0.01 8.2440.10

NR,” Freeze 8 4.7410.14 5.584+0.18 0.5310.02 7.8240.16
Freeze 12 17.7120.15 4.9610.16 0.20%0.00 6.991+0.21

YNR;: non-glutinous rice

?NR,: cooked non-glutinous rice by steaming

*NR;: cooked non-glutinous rice using electric rice cooker
“Means of triplicatetSD
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Table 2. Reducing sugar content of non-glutinous rice, cooked
non-glutinous rice by steaming and cooked non-glutinous rice
using electric rice cooker during soaking time

Material Drying Soaking time (hr) Reducing sugar (%)

None 0 11.2840.23%

R, None 4 11.47+0.17
None 8 12.0410.17
None 12 8.6510.07
Freeze 8.5510.06

NR,? Freeze 8 9.4610.04
Freeze 12 8.9510.07
Freeze 4 9.601+0.04

NR,” Freeze 8 10.62+0.10
Freeze 12 10.0310.07

UNR;: non-glutinous rice

?NR,: cooked non-glutinous rice by steaming

’NR;: cooked non-glutinous rice using electric rice cooker
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Fig. 2. Water solubility index (WSI) of non-glutinous rice,
cooked non-glutinous rice by steaming, and cooked non-
glutinous rice using electric rice cooker during soaking time.
A: nonglutinous rice (soaking time 0 hr)

B: nonglutinous rice (soaking time 4 hr)

C: nonglutinous rice (soaking time 8 hr)

D: nonglutinous rice (soaking tim 12 hr)

E: cooked nonglutinous rices by steaming (soaking time 4 hr)

F: cooked nonglutinous rices by steaming (soaking time 8 hr)

G: cooked nonglutinous rices by steaming (soaking time 12 hr)
cooked nonglutinous rices using electric rice cooker (soaking
time 4 hr)

I: cooked nonglutinous rices using electric rice cooker (soaking
time § hr)

J: cooked nonglutinous rices using electric rice cooker (soaking
time 12 hr)

T

12

10 4

WAI(g/g)
[22]

C D E F G H | J

1l

A

Fig. 3. Water absorption index (WAI) non-glutinous rice,
cooked non-glutinous rice by steaming, and cooked non-
glutinous rice using electric rice cooker during soaking time.
A: nonglutinous rice (soaking time 0 hr)

: nonglutinous rice (soaking time 4 hr)

: nonglutinous rice (soaking time § hr)

: nonglutinous rice (soaking tim 12 hr)

: cooked nonglutinous rices by steaming (soaking time 4 hr)

: cooked nonglutinous rices by steaming (soaking time 8 hr)

: cooked nonglutinous rices by steaming (soaking time 12 hr)

: cooked nonglutinous rices using electric rice cooker (soaking
time 4 hr)

I: cooked nonglutinous rices using electric rice cooker (soaking
time 8 hr)

J: cooked nonglutinous rices using electric rice cooker (soaking
time 12 hr)
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Table 3. Paste viscosity of of non-glutinous rice, cooked non-glutinous rice by steaming, and cooked non-glutinous rice using electric

rice cooker during soaking time

Material Drying Soaking time (hr) pV" TV? BVY FV¥ SV PT®
None 0 2977 1314 1663 3291 1977 8.09
NR.? None 4 3987 1658 2328 3889 2101 8.22
' None 8 4116 1788 2329 3776 2118 8.29
None 12 4408 1790 2618 4096 2306 8.22
Freeze 4 2591 2031 561 4755 2724 8.38
NR,? Freeze 8 2802 2038 763 4596 2558 8.36
Freeze 12 3706 2379 1327 4922 2543 8.16
Freeze 4 1987 1935 52 4803 2868 9.02
NR,” Freeze 8 2699 2224 475 5040 2817 8.60
Freeze 12 2508 2139 369 4955 2817 8.60
DPV: peak viscosity
ITV: trough viscosity
YBV: breakdown viscosity
YFV: final viscosity
ISV: setback viscosity
OPT: peak time
NR,: nonglutinous rice
®NR,: cooked nonglutinous rice by steaming
“NR;: cooked nonglutinous rice using electric rice cooker
o2 AT 2ot B ARl o) e Aaas  NHPEE A Wah dehdx sstes), Hnuel
o SA719F microwave® LFRES REEE oM AlE FRIAAHEE daske S YT o=
of 3tel] Fagh Agge] Eo] HUtEA ol FETF S WAARE J1Este] LTS Vs oA Tkl
s} o) ke ez Az s, paale] a7k 28] AoluA slol et A%z &
Bgl A eeh SRFAA oA hehd Ak} QA a5l
Ho|ArE HEE
NEEZA/|RVANE AHESol SRAO] ME W RN BN SHEDEE B BT BE, B 2
A&, A AL A7 R ewEo 7 Alxd ALFe] WS 1247 37 & 5271 microwave® Al x5
o] ~E HEAEE Table 39 LERNAT). IS GElrZh4, 8, 12417 S gElste] Alze 23
4, 8, 12717 RS &S] Fo|2E FEAFE= W of FHEAHE T o} 7t}
Ao Hol2E WEA e vale] AvAwet TRy 2A9 BuIR IS FA|T0] 2184 1ol 1)
Aeve AAS] F7tske A4S Yy, A4S, F 2} HlEethe AE Btk SAe aFEs o]&ste] A
ZHES} S EA T = 4 7oA 7 ETT6ke] 20|32 = Z3% Ao o gFaFo] 76.27+0.32-77.1740.43%,
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= peak time> Al FA AL FRAIZFO] 4A] TRl A PE TS 723140.21-88.6010.25%= S = ATt Park
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microwaveZ A28t TFure] HuHE HAHE, TEI} ZAS AZXSIS u Jerf o vIE g s
hx, AEUE, NRAE 5ol S0l AE ARARE 5 sl LR wae] 24 Wwst Be] Aol ATk
7Velhe 78S YRR, peak timeS & W37} f190 T ok AN E IYPE FdFS SATS AEE
Kim et al.(1993b)> T3 [7ko] AAEFF SsPiAlR  F F o] H7Helu v58= Al g F s
wr gash} Andue AAYEE SGU0T He Ao AR, 3% Heo] 0% Bk YR HEt
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Table 4. Quality characteristics of Jochung
Material Saccarification time(hr) Solid content (%) Reducing sugar (%) Dextrose equivalent (DE)
4 76.27+0.32% 49.40%0.45 64.8010.37
NR," 8 76.5210.48 55.80£0.39 76.84%1.13
12 77.171£0.43 59.40£0.11 76.99£1.78
4 72.311£0.21 47.10£7.20 65.11+1.78
NR? 8 78.10£0.17 50.00£1.89 64.04%0.60
12 86.6010.25 54.1019.86 61.92+1.35
UNR;: cooked non-glutinous rice by steaming
?NR,: cooked non-glutinous rice using electric rice cooker
9Means oftriplicated + standard deviation
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