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Quality characteristics of Kangjung with added gromwell
(Lithospermum erythrorhizon Sieb. et Zucc.) extracts
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Abstract

The effects of adding Lithospermum erythrorhizon(gromwell) extract on the quality characteristics of Kangjung
were examined to improve functionality of Kangjung and usage of gromwell extract. There was no significant
difference of moisture quantity in the quality of Kangjung at 0, 0.25, 0.5% level of added wild and cultivated

gromwell extract,

whereas there was a significant difference at 0.5% addition level.

Expansion rates of

Kangjung were 25% for control, 23%, and 19% for 0.25%, and 0.5% cultivated gromwell extract added groups,
respectively, and 24%, and 20% and for 0.25%, and 0.5% wild gromwell extract added groups, respectively.
The rates were slightly decreased with increasing addition level. The hardness and crispness as determined by
texture analyser were lower in Kangjung with added 0.5% wild and cultivated gromwell extracts than in the
others. The sensory characteristics such as appearance, tenderness, taste and overall acceptability of Kangjung
prepared with 0.25% gromwell extract showed no significant difference compared to the controlled group.
However, there was significant difference in Kangjung with 0.5% gromwell extract added(p<0.05).
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Dried gromwell

l

Take into Erlenmeyer flask and add 70% ethanol

l

Extract on the water bath(22+2°C) for 24hr

l

Filter through cheese cloth

l

Repeat the above procedure 3 times and combine the filtrates

l

Concentrate under a vacuum rotary evaporator(407C)

l

Ethanol extract

Fig. 1. Extraction procedure of the ethanol extract from
gromwell(Lithospermum erythrorhizon Sieb. et Zucc.).
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Table 1. Formulas for Kangjung preparations with different
concentrations of gromwell extract

Ingredient Kangjung sample”

@ Control  CG25 CG50 WG25 WG50
Gludinous 300 2993 2985 2993  298.5
Gromwell 0 075 15 075 15

Sugar 18.0 18.0 18.0 i8.0 18.0
Rice wine 24.6 24.6 24.6 24.6 24.6
Distilled water 24.6 24.6 24.6 24.6 24.6
YControl ; Kangjung prepared with 0% concentration of
gromwell,

CQG2S ; Kangjung prepared with 0.25% concentration of
cultivated gromwell,

CG50 ; Kangjung prepared with 0.5% concentration of
cultivated gromwell,

WG25 ; Kangjung prepared with 0.25% concentration of
wild gromwell,

WG5S0 ; Kangjung prepared with 0.5% concentration of
wild gromwell.
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CTAAN AzRste AFTEE 3, 2L semimicro-
Kjeldahi @Woz 5 gdid BEA7](Kjeltec 2400
AUT, Foss Tecator, Eden Prairie, MN., USA)E HA1&}
931, A2 Soxhlet F&7](Kjeltec 2400 AUT, Foss
Tecator, Eden Prairie, MN., USA)E A}-&3}o] diethyl
ether2 F&3to] 2t on, XL dAssy
L2 ZZ3R, @estER 10094 oF e Als
o B71EHTH

2) 5%

oY g Aw) A=A &

23 239 #Bge FF Zo)s Uw3

Glutinous rice

&
Steeping in water(25°C, 10 day)
&
Draining(2 hr)
&
Milling and Sieving(40 mesh, 2 time)
&
Mixing of materials
J
Steaming(100°C, 20 min)

&
Punching(KitchenAid Co. USA, 10 min)
&
Molding(sheeting, 0.3 cm)

&

First drying(room temperafure, 1 hr)
4
Cutting(1x3x0.3 cm)

&

Final drying(407C, 10 hr) ; Bandaegi
4
Ist frying(puffing) ; 120°C, 1 min
&
2nd frying(puffing) ; 1607, 40 sec
¢
Kangjung base

Fig. 2. Schematic diagram for preparation of Kangjung.
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Expansion ratio(%) =

A : Cross-section area(mr)
L : Length of Kangjung(mm)
V : Volume of Bandaegi(mi)

3 NEEFTE
A8 AzxE wdrl 100g Hstd FAE ST
a, olF ZIgd HAAA FgAz] 2F FAE F3S
O3 7IESTES WY FAC ue dd Y A
2 W2gs A28k tHKim SN 2000, Bae HS 2003).
Oil absorption(%) = L'B;ﬂo———

A : Weight of Kangjung(g)
B : Weight of Bandaegi(g)

NEERES

A% NEE diethyl ether® (AL FZ3519 &3
212 ¢k 250 mgell heptane 600 pL¥} methanol
: 2,2-dimethoxypropane : H,SOs = 37 : 20 : 5 .
29] vjg= wighE AJ9F 1,020 uLE g3 247 ¥S
A)1A methylationA] 7] t}S Gas Chromatography(Agilent
6890 Series, Palo Alto, CA., USA)E A}E-3l Table 2
o} 22 2HOE APtE EASGATHLee TH 2003).

benzene

Table 2. GC conditions for analysis of fatty acid methyl
esters from Kangjung

Items Conditions
GC Agilent 6890 Series GC System (USA)
Detector FID
o S Gt
Carrier gas He
Oven temperature 140-240C (4 C/min)
Flow rate 1 ml/min

Detection temperature 250°C
Injector volume 10 pL
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(WG50, CG50)2 thx3 oAl 9 Ziuf AX F&E
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Table 3. Proximate composition of Kangjung with different concentrations of gromwell extract

Content (%)

1)

Sample Moisture Crude fat Crude protein Carbohydrate Ash
Control 3.64+0.13% 30.96+1.09 2.58+0.08" 62.70+0.51° 0.1240.01
CG25 3.42+0.31% 27.01+1.30 2.75+0.06" 66.66+0.63" 0.16£0.02
CG50 4.16+0.06" 25.48+4.03 2.25+0.08“ 68.03+1.94° 0.08+0.06
WG25 3.27+0.06° 27.49+1.78 2.82+0.06" 66.29+0.87"° 0.13+0.03
WG50 4.1240.06" 25.74+0.80 2.40+0.02° 67.68+0.36" 0.06:+0.05
F-value 19.76* 3.18 41.51% 12.72* 3.20

" Refer to Table 1.

? Values are mean+SD(n=3), Values with different subscripts within a column are significantly different a=0.05 level.

* p<0.05.
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25 —L o

e
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Expansion rate{%)

Control CG25 CGSO WGes WG5S0

Kanrgung sample

Fig. 3. Expansion rate of Kangjung with different
concentrations of gromwell extract.

(Kangjung sample ; tefer to Table 1, and "Means with different
letters are significant different a=0.05 level).
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o2 A&FUom o]9o] mystric acid, arachinic acid
5ol BFHALY ofF HFEI F|AZE AT
Z+ Ay A 2PuE BEd EXsiAEARI
linoleic acid$} oleic acid7} &4+t 52-55%, 20-23% A=
2 7h 293, O Y2022 palmitic acid 11-12%,
linolenic acid 6-7%, stearic acid 4-5% <o]Jt}h ol &
Z7189 A ZAQ linoleic acid 54.5%, oleic acid
22.3%, palmitic acid 10.5%, linolenic acid 8.3%, stearic
acid 32%¢ HlREHE ALY HRF FFEOJX
(Theodore 1983), 28] At =g = A9 [AFSH

[ a a

b“{i‘ j_ b _'L '

0

29

Qil absorption{%

1%

Control DGy sl WGkt WEhG

Kangjung sample
Fig. 4. Oil absorption rate of Kangjung with concentrations
of gromwell extract.

(Kangjung sample ; refer to Table 1, and *Means with different
letters are significant different a=0.05 level).
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Whlee SA & 2000). ofA 2 Auj AX FE2F 3
7trEE 288ty AXS A-9 Fx 9 ool
BEY 2172 47 Fig 5, Fg 6% Zoh 239
AEE Fg 5949 o], o AX FEE VL
(WG25, WG50), v} A=A F2E H7FHCGS,
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Atk 22 FUt F£9 o4 E AW AR MY
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AR 2 ZF0)Ath A olrolad A=
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2 r

Table 4. Fatty acid composition in Kangjung with different
concentrations of gromwell extract
Fatty acid composition (%)”

1 3
Sample” Cl60 CI80 Cisl Clsz cCi83 1 )
Control ~ 11.94° 492 2171 5456 683 493
CG25 1185 484 2166 5376 689 493
CG50 11.67 467 2297 5395 674 512
WG25 1167 467 2297 5395 674 512
WG50 1148 472 2116 5312 664 500

Y Refer to Table 1.

? C16:0(Palmitic acid), C18:0(Stearic acid), C18:1(Oleic acid),
C18:2(Linoleic acid) and C18:3(Linolenic acid).

? Ratio of polyunsaturated fatty acid to saturated fatty acid.

® Values are mean of three replicates.
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Fig. 6. Crispness in Kangjung with different concentrations
of gromwell extract.
(Kangjung sample ; refer to Table 1, and ns ; not significant)

Table 5. Change of Hunter’s color values in Kangjung with added different concentrations of gromwell extract

Hunter’s" Kangjung sample”
F-value
color values Control CG25 WG25 WGS0
L 90.12+0.37* 64.03+0.39° 58.72+0.56° 76.18+1.36" 55.96+0.34° 1165.25
a 2.0740.12° 0.85+0.10° 10.82+0.08" 8.14+0.14° 8.40+0.17" 22.06*
b 8.00+0.49° 1.77£0.12° 3.37+0.17° 2.68+0.36° 0.13:0.59° 19.12*

YL, lightness, a ; redness, b; yellowness
» Refer to Table 1

? Values are mean+SD(n=3), Values with different subscripts within a row are significantly different a=0.05 level.

* p<0.05.
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Table 6. Sensory evaluation of Kangjung with different concentrations of gromwell extract

Kangjung sample”

Sensory attribute Control CG25 CG50 WG25 WG50 F-value
Appearance Color 431% 551° 5.05" 5.43" 5.12* 12.01%
Swelling 5.70° 5.45" 493° 5.56° 4.85° 10.82*
Flavor Good flavor 5.85" 5.65° 5.25% 5.59° 5.18% 2.74*
Taste Good taste 6.03° 6.21° 5.15° 6.03" 5.00° 3.26%
Greasy taste 507" 472 453° 4.85° 437° 9.75%
Texture Tenderness 5.52° 523 451° 5.01° 4.59° 3.31%
Crispness 5.58" 574" 5.02% 5.53° 5.04% 2.75%
Overall acceptability 5.83" 567 4.67° 5.50° 476" 5.44*
Y Refer to Table 1.
? Values with different subscripts within a row are significantly different a=0.05 level.
* p<0.05.
oz okl H Aul AR FEF 025% HIIL2> < o4 9 Aw AA FEE 025% FHI7FE(WG2S,
05% H7batoll vl 2449 FZ& dEd= Yss, CG25) &= F9FolA Egoy AA F2E 05%
ol Reege, JA9E JsE 59 54 HoA Vs 7HEWGS50, CG50) = Y2 Aol HIYLS
7 #FAHA Fe Aoz Yegth Mo g Vsk A7} o] A& FA dib] 05%Y dREY= 025%
= oK 9 AW AA FEE 025% H7FEWG2S, d o IS A2 FAEHYHp<0.05). o]ge] Az}

CG25)0] &Rt FoF oz F%th(p<0.05).
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