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Quality Properties of Gangjung Added with Detoxified Stem Bark
of Rhus verniciflua (RVSB) Extract during Acceleration Storage

Kyung-Mi Kim, Tae Young Kim, Myung Kon Kim, and Haeng-Ran Kim*
Rural Resources Development Institute, National Institute of Agricultural Science and Technology, RDA
'Department of Industrial Crop Product & Processing, lksan National College

Abstract The quality characteristics of Gangjung added with detoxified Rhus verniciffua stem bark (RVSB) extract, as
well as the changes that occurred in the product during accelerated storage (60°C, 24 hr), were investigated. The expansion
rate of Gangjung was not significantly different (p <0.05). The L-value of the Gangjung with added detoxified RVSB
extract was higher than the control, while the a-value decreased as the addition levels of the detoxified RVSB extract
increased. The b-value was highest for the Gangjung prepared with 7% (w/w) detoxified RVSB extract. The moisture
content of the Gangjung decreased as the storage period increased, but the addition of detoxified RVSB extract (p <0.05)
did not significantly change this effect. We found no significant difference in the hardness of the Gangjung within the
concentration range of 0-7% (w/w) detoxified RVSB extract, and the peak number slightly decreased as the storage period
increased. After 16 hr of storage, the acid value was significantly lower for the Gangjung containing detoxified RVSB
extract at concentrations between 5-7%. Furthermore, after 12 hr of accelerated storage, peroxide and TBA values
significantly decreased with additions of detoxified RVSB extract that were over 3% (w/w). These results suggest that the

physical texture of Gangjung did not improve by the addition of detoxified RVSB extract; however, its rate of lipid

oxidation was reduced.
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o] fth(19). LVF BAR EAsk= fisetind fustin20)2-2
flavonoid®-= ksl E=PE opz}l &t 7 BE, AYE), &
TAEQH7IA] gEA 17ke] Beko g o]f5w r}. oyt
TS ofElol AREAES TRE JgoxE BrEtn 29 B4
2ol 2 - ooFFo g AMgEr|ol= A FH o)

AR HAEE B E5go® PS5 o) o
o B2 9] EA(lignin peroxidase, manganese-dependant
peroxidase, laccase)S HH|5l] EAUlo] A5 fungitoxic com-
pound?] phenolic 3§HEC hale) A& e 7E2 Yt wphA
£330 @Asto] F2EH FAle] T4 AAHo 239 =3
£ EIATIE o5 4slsl @Al 23 urushiold] EFeE T
o] allergyE Y2717 93Al Hrh22). ool @&t Kim S22
HAF 11522 29§ 753 A2 23 4934 (Fomitella
fraxinea)tto] 93%ZE 7Hg EUTHL B3P on 2o B4 #
4% urushiole HAFOZ EEJIAIA o] 2| F2A) 5
S R = U] 7 =

mEtd B A7 e 29 AABH LS AXEHEA SALE
A urushiols: Aoz F=3l A7l 29 FE2ES o
7kt 60°CAlM 24817 BRF ARSHA Age] RS =
ARl S Ad A A= HeAdE 23R g

iz Gy

M=

AR AxE A3 ARG g AE ikl 20033 F
T HRE 108EE =AT AL TAst 4°col Bt
HA] ARl HAE 718228 CI(F)Incheon, Korea)olA]
Aikgt AF AE-HE5, 5 FAHE)(Gunsan, Korea)dllA] Az
g AF 14%2] AFE, A9 CIF)Y] Hdwe AR
553 2 e E8Es go|st AP4dRRtY IF
i) &, A% 474 F2UR FA L 23 omE AR 3
B¢ A F sieve(10 mesh)oll 28 Eo 308 9 Yok
S AAsE WAANEE S 00 mLyel 450 g¥ ol 14]
Heet AFE v AW (Fomitella fraxineayd-S A%, 25°C
oA 209 Bt vigsl F=3F 29 E AxF oM AEE
g T 544x d Ag AR

EHU7IE NM=

A7V Az 95t o] e Eexg 4719 3
2 3kg& ©ol 7519 33 SFHTE WAL 31.5°CHA 9U7t £
3tk A7 B 3T Y RS A U3, F
ol Bd AL FRER 33 FASIY B71E wla A2dA
A7y AN RS AABKIY AR roll millg ¢85
o 28] BHsgon A WA 53 A7 olle] 7HE 0mm, 2
A B3HA rolld] 7L 2mmE 23Tk 3E7MEE 20 mesh
o] A& BIAA 20°C WEIZo] By AgE AMgskiant

228 20| FHE M=
F=3F 239 1ked & 9LE YT 121°CHM 347 E¢

]
FF2S 3T 13 F50] T FHol Al B 4510 92 1

Table 1. Formular of different Gangjung sample

Ingredients
Sample” Rice flour Rice wine Sugar Water RVSB
extract
® ® ® ® (2)
0% 100 8 6 8.5 0
1% 100 8 6 7.3 1.2
3% 100 8 6 4.8 3.7
5% 100 8 6 24 6.1
7% 100 8 6 0 85

YCodings indicate substituted Rhus verniciflua stem bark (RVSB)
extract for total ingredients. For example, 1% sample is the one
substituted RVSB extract of 1% for total ingredients

Azt B 2t FES B F ¥ 178 2Uee 22

B2 ARSIt

4y NH=

A AxE 93 A5 wEE Table 13 7o) 22
AT 100g, AT 8g, A% 6g, & 8522 T8k HA 48
o] 485%2 HES ukEdion APz AA uigek
&tz HA7HE B9 ¢S 7|FO= 0, 1, 3, 5, 7%Ww)
& 753 £ F2E2 dAEsg

7382 Kim 5(23)9] Wl 23l tha3t o] Azsigich
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Expansion ratio (%)= w X 100

A: Cross-section area (mm?)
D: Length of Gangjung base (mm)
V: Volumn of bandegi (mm®)
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7R ZZ 72 texture analyser(TA-XT2, Stable Micro Sys-
tem Ltd, Haslemere, UK)Z Chun(26)®] -2 ¥ &3} probe
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Table 2. Expansion and color difference of Gangjung added with detoxified Rhius verniciflua stem bark extract

Added coglcentratlon Expansion (%) a b
(%)
0 1947.6 + 248.80™" 72.5+1.64° -04+0.29 9.7+ 1.07°
1 1998.0 + 143.65 78.9+2.81° -0.4+0.20° 9.1 +0.68°
3 2003.6 +23.36 79.5+2.27° -0.7+0.12¢ 8.9+0.87°
5 2018.5+52.74 76.3 +1.93° -0.8+£0.08° 9.9+ 0.80°
7 2011.9+132.48 73.9+4.97* -0.8 +0.06° 12.1 £1.53*

s} Not significant

IMeans of three replicates. Superscriptive letters in a column indicate significant difference at p <0.05 (Duncan’s multiple range test).



428

FFHFARIA A 39 AA 4 3 (2007)

Table 3. F-values for the physicochemical properties of Gangjung added with detoxified Rhus verniciflua stem bark extract

Source of variances Moisture content Hardness Peak numer Acid value Peroxide value TBA value
Concentration 0.70 0.11 0.63 9.1 5% 6.82%%* 17.46%%*
Period 39.63*** 1.55 31.98*** 150.45%%* 26.42%** 250.43%**
Con*Period 1.07 0.02 0.13 6.84%** 4.83%** 12,04 %%

*xxp < 0,001

Table 4. Changes in moisture content of Gangjung added with detoxified Rhus verniciflua stem bark extract at 60°C for 24 hr

(unit:%)
Added Storage period (hr)
concentration
(%) 0 4 8 12 16 20 24
0 7.1+ 056" 64+031<%  63+035%  64+0.12°%  6.0+0.17%" 5.4+ 0.34" 51044
1 75047 6.6 +£0.13%% 6.6 = 0.44>% 6.5+ 0.16°*% 6.1 £0.12¢%" 5.4 +0.34" 5.0+ 0.54
3 7.4+ 0.20% 6.5+ 0.56°f 6.4 +0.18°% 6.5 +0.18°k 6.1 + 0.20°%" 5.5+0.32" 5.5+ 0.22h
5 7.2+ 0.63% 6.6+ 1.18% 6.4£0.54%%  65+0,11°%% 63+£045%% 544+ 03]h 5.4£0.908
7 7.1 £ 0.55%4 6.6 £ 0.34%% 6.5 £ 0.45% 6.5+0.43%%%  63£021°%% 56+ 04580 5.6+ 0.35"
DMeans of three replicates. Superscriptive letters indicate significant difference at p < 0.05 (Duncan’s multiple range test).
Table 5. Changes in texture profile of Gangjung added with detoxified Rhus verniciflua stem bark extract at 60°C for 24 hr
Texture Added. Storage period (hr)
concentration
profile %) 0 4 8 12 16 20 24

0 255.8+54.93™02544+£53.18 264.7+38.76 2663+5041 268.3+55.67 277.5+5796 281.8+33.19
1 2589+63.08 253.0+53.92 2659+40.05 268.0+50.11 270.0+54.54 2774+52.11 280.5+26.22
Iz;gr“niis 3 250.0+5447 253.1+37.94 2547+3646 2635+4472 2744+60.79 277.0+3831 278.0+52.74
5 2465+£6697 2444+31.18 258.1+61.53 263.2+41.67 273.9+5792 277.0+3340 2774+5143
7 2469+51.14 2463+47.54 251.8+4125 266.0+579 269314668 272.0+66.81 279.0+73.89
0 44,5+£2,07¢  452+3.60™ 41.5+423% 398+431%% 377+3.83% 363+4.68% 3624368
1 458+£232%°  457+£242®° 412+2.64%%% 393+398%  385+3.94 383+344%% 36243318
Pe(*r’lku;‘g;‘rt)’er 3 46.0+438° 452354 413+£273%%% 403+3.88%% 383+£2.58% 383+£273% 362387
5 473 £3.08° 458+4.12%  41.8+£4.07%%% 413+£327%%% 395+4.14% 385+4.14% 365+3.94%
7 46.8+£2.71° 457+3.50%  41.3+2.07%%% 402+£4.71°% 385:442%% 372479 363+3.83%

o) Not significant
IMeans of three replicates. Superscriptive letters indicate significant di
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7339 okt AmE Ui Fzge] sl o|dRARE:
A Ak(Table 3) AR7I17H] Jeire P2 oy} T=3)
£ 325 YT 2 23S (interaction)?] P UX| isteh,

R=53l & F25 ArlaEs A7l 9E A g3
o ek AlE 7+ oA HS A3 (Table 5), A3717ko] A=
s O Zasle ALS 2Pk A 27 H34e) o)
3] tzPe AR 1A 24Ny B3 & FE2E 3
7t mE Fag Wdte uR7Te AR 1687, 1%9) 3%
H7FEE AR 12807F, 5%t 7%e SAZHRE 7Hhdld AT
¢t I FFEL FABNLeH A5 foFd Aol YU
(p <0.05).



RE3}l 2 328 Wt AR AR T FLSA 429

0.9 |
08 |
)
2
o 07}
g
g
g 0.6 [
g P ——0%
—a— 1%
g 057 —a 3%
<< —»— 5%
0,
o | ——T%
N
1 3
0 4 8 12 16 20 24

Storage period (hr)

Fig. 1. Changes in acid value of Gangjung added with detoxified
Rhus verniciflua stem bark extract at 60°C for 24 hr.
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Fig. 2. Changes in peroxide value of Gangjung added with
detoxified Rhus verniciflua stem bark extract at 60°C for 24 hr.
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Fig. 3. Changes in TBA value of Gangjung added with detoxified
Rhus verniciflua stem bark extract at 60°C for 24 hr.
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