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Quality of Insambob Containing Added Raw and Red Ginseng Extract
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JGeymsan Ginseng & Medicinal Crop Experiment Station, CNARES, Chungnam 312-823, Korea
ZDept of Food Science and Biotechnology, Woo-Song University, Daejeon 300-718, Korea

Abstract

This study was conducted to investigate methods of increasing raw ginseng consumption. To accomplish
this, Insambob was prepared by adding minced raw ginseng (MRG), ground raw ginseng (GRG) or extracts
of red ginseng (RGE). Sensory quality, textural properties, and changes in the ginsenoside and free amino
acid composition of the Insambob then were investigated. Insambob containg 50% RGE had the best color,
flavor and texture, but that containing 10% GRG had the best taste and overall acceptability. The hardness
and adhesiveness were highest for containing 10% GRG and decreased as the amount of ginseng added
increased. However, the hardness increased, while the adhesiveness of Insambob containg RGE decreased sig-
nificantly as the amount added increased. Moreover, the ginsenoside composition changed upon addition of gin-
seng, with the levels of ginsenoside—-Rb1l, -Rb2, -Rb3, -Rc, “Re, -Rd, -Rgl, and —-Rf decreasing and ginseno-
side-Rh2, -Rh1, and -Rg3 newly appearing. Finally, the total free amino acid contents of Insambob increased

upon addition of MRG, GRG and RGE.

Key words: ginseng, cooked rice, /nsambab, sensory evaluation, texture, ginsenoside
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Plus, Lloyd Instruments Ltd., Fareham Hants, UK)E ©o]-&
3to] hardnessE X3t 659 &4 SA4S ZAMIAT
71719 &4 Z72 TPA(texture profile analysis) mode®l|
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Table 1. Sensory characteristics of cooked Insambob with different ginseng type

Added ginseng Added amount Overall
typel) (%) Color Flavor Taste Texture acceptability

Control None 3.0+0.07% 3.0+0.0° 3.0+0.0° 3.0+0.0° 3.0%0.0°

10 32+0.8° 3.4+05° 3.4+06° 33+05° 33406

MRG 20 3.4+05° 32+1.1° 32+1.2° 31+04° 32+1.1°

30 3.3+05° 3.0+09° 3.1+0.8 29+0.2° 3.0+0.7°

10 44+0.1° 40+1.1° 45+1.0° 40+0.8" 44+0.7°

GRG 20 40+0.1° 42+12° 40+17° 38+1.2° 43+1.2°

30 3.4+04° 36+15° 32+09° 3.4+05° 33406

50 45+0.1 46+0.6° 45+0.4° 46+0.2° 43+0.3

RGE 100 32+1.7° 42+14° 42+08° 41+12° 42+0.9°

150 2.2+05° 40=+1.1° 35+0.4° 2.3+0.3¢ 26+0.3°

PMRG: minced raw ginseng made at grain size, GRG: grinded raw ginseng roughly, RGE: red ginseng extract.

Values are mean+SD (n=100) of triplicate determinations.

YMeans with different superscripts within a column indicate significant difference (p<0.05) by Duncan’s multiple range test.



5 -

ot

1154

A1

o

2 -

- o] 73]

Table 2. Rheological characteristics of cooked Insambob with different ginseng type

Added ginseng Added amount Hardness 1 Hardness 2 Adhesiveness Adhesiveness Cohesiveness Gumminess Chewiness
type" (%) (kgf) (kgf) (kgfmm)  /Hardness 1 (kgf) (kgf.mm)
Control None 0.35+0.1477 0.14+0.04° 0.011%0.007° 0.0314 0.07+0.02° 0.03+0.01™ 0.01+0.01°

10 0.36+0.18  0.15£0.06° 0.012+0.010" 0.0333 0.08+0.03" 0.03+0.01" 0.01+0.02°
MRG 20 0.34£0.17°"  0.14£0.10° 0.013£0.010" 0.0382 0.10£0.04>  0.03+0.02* 0.01£0.02°
30 0.32+0.16%  0.12£0.08 0.010£0.009" 0.0313 0.12+0.03" 0.02+0.02° 0.01+0.02°
10 0.45+0.12°  0.20£0.08 0.019=+0.007* 0.0422 0.10£0.04"  0.04+0.02> 0.03£0.02"
GRG 20 0.42+0.11"  0.18£0.07 0.011£0.006" 0.0262 0.09+0.03>  0.04+0.02> 0.02+£0.02"
30 0.36+£0.09°  0.16£0.06° 0.009£0.010°  0.0250 0.07+0.03  0.03£0.01™ 0.01+0.01°
50 0.37£0.07°  0.14£0.04° 0.007£0.004° 0.0189 0.07£0.02°  0.03+0.01" 0.01£0.01°
RGE 100 0.43+0.07"  0.19+0.04 0.006+£0.010° 0.0140 0.09£0.02>  0.042£0.01" 0.02+0.01
150 052+0.05" 0224004  0.005%£0.007° 0.0096 0.10+0.01"> 0.06+0.01° 0.04+0.01%

"MRG: minced raw ginseng made at grain size, GRG: grinded raw ginseng roughly, RGE: red ginseng extract.

YValues are mean+SD (n=100) of triplicate determinations.

YMeans with different superscripts within a column indicate significant difference (p<0.05) by Duncan’s multiple range test.
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Table 3. Ginsenosides concentration of cooked Insambob with different ginseng type (mg/g)

Samples” Rh2 Rhl Rg2 Rg3 Rgl Rf Re Rd Rc Rb2 Rb3 Rbl Total

Raw ginseng - B B -~ O'Ser) 0.09 0.68 0.09 0.29 0.10 0.04 0.47 2.07
+0.05" +0.02 +0.10 +002 +004 +0.02 +001 =£0.11 =£0.18

10 a - N 0.02 0.01 0.05 0.01 0.02 0.02 0.01 0.03 0.17
+0.01 +0.01 +0.01 +001 +001 +0.01 +001 +001 +0.02

MRG 20 - B B 0.01 0.03 0.01 0.12 0.02 0.04 0.03 0.02 0.08 0.36
+0.00 +£0.01 +0.01 +0.02 =*£001 +£0.01 +0.01 =+£001 +£0.02 =+0.03

30 trace B B 0.02 0.03 B 0.19 0.03 0.07 0.04 0.02 0.16 0.56
+0.01 £0.01 +0.03 =*£001 +£0.01 +001 =£001 +£0.03 =+0.02

10 irace -~ -~ -~ 0.02 0.01 0.05 0.01 0.02 0.01 0.01 0.03 0.16
+001 +0.01 +0.02 +001 +£001 +£0.01 +001 =£001 =£0.02

GRG 20 irace  trace B 0.02 0.02 0.01 0.11 0.04 0.04 0.02 0.01 0.07 0.34
+0.01 +£001 +0.01 +003 =*£001 +0.01 +0.01 =+£001 +0.01 =+0.01

30 0.01 0.01 0.04 0.04 0.02 0.17 0.05 0.03 0.03 0.02 0.13 0.55
+0.01 +£0.01 +0.01 +£0.01 +0.01 +006 =*£002 +£0.01 +0.01 =+£001 +£0.03 =+0.07

Red ginseng 0.11 B 0.04 0.03 0.13 0.21 0.23 0.02 0.03 0.04 0.11 0.28 1.23
extract +0.01 +0.01 =*£001 +£0.04 =+0.02 =£005 =*£001 +0.01 =+001 =£003 £010 =+0.06

50 0.05 0.01 0.02 0.02 0.06 0.90 0.02 _ _ _ 0.01 0.02 1.11
+001 +£0.01 =+0.01 +£001 =£002 =+0.09 =+0.01 +0.01 +0.01 =£0.04

RGE 100 0.07 0.02 0.02 0.03 0.08 0.14 0.03 - -~ 0.01 0.02 0.02 0.44
+0.03 +£0.01 +0.01 £001 =£003 =+0.04 =+0.01 +0.01 +£0.01 =+0.01 =£0.02

150 0.09 0.02 B 0.05 0.11 0.16 0.05 _ 0.01 0.01 0.02 0.03 0.55
+0.03 +0.01 +0.03 +£0.02 +0.02 +0.02 +0.01 +£0.01 +0.01 =£001 +£0.01

YMRG: minced raw ginseng made at grain
PValues are mean+SD of triplicate determinations.

S2=7F A FAHER oo wEt B2A|Zke] A3

size, GRG: grinded raw ginseng roughly,

RGE: red ginseng extract.

Bolr) il Faol ve WA 744 Zo] Mol UA Y

of b= 9t ol i Aol 2ol gebd & 2 gekd 859 E3 el ta ATQ1-26)7F o] F0) %
s o] AFHER ole] i ATE ¥ HES 2 B8 cmm Ao gF ANSA, wumvie] ofel Uil
7t s AeR ArE. EOlA T gl AAITH2Y. & AP ALSE A2 Hw
olAS e e Hrlete] Hukst 1) wro] -85 o] 9l % FrEFe] A 100 g 4,505.8 mg?l 2ol Hlstel MRG
18% 0 frejolrlmate) Fue BAF A Table 49  FEE 10% H7RSE Q4 ¥ 48320 mg, GRG FH = 10%
2ot} Aol EFo] wol| fEE 7] o)AM= lysined T A7 QIAEE 48596 mg, RGE FH| 2 50% #7135 A4t
Table 4. Free amino acid concentration of cooked Insambob with different ginseng type (mg/100 g, dry basis)
Sample! Control Raw MRG GRG Red ginseng RGE
D cooked rice ginseng 10 20 30 10 20 30 extract 50 100 150
Aspartic acid 489.2 349.0 468.1  452.0 4327 4722 460.1  440.2 30.5 502.2 528.6 533.2
Threonine 178.4 86.3 1722 1536 148.6 170.7 1562 151.0 3.2 1791 1797 179.8
Serine 250.5 302.4 2574 2601 2714 2547  259.1 2746 13.3 2542 259.8  260.1
Glutamic acid 756.2 40.4 7123 6225 541.2 740.0 622.2  550.4 5.7 7582 7586 7585
Proline 256.6 101.0 2487 2237 2082 2432 2252 2114 104 260.4 2625 2634
Glycine 188.7 8.2 1702  160.1 139.2 1724 1596 138.1 6.5 1924 1938 1936
Alanine 334.2 230.1 3228 3174 3045 3274 321.3 3027 215 3457 3598 3624
Valine 302.7 60.4 2812  260.3 2335 2781 2689 2364 7.8 3053 3056 305.8
Methionine 130.5 39.6 1241 1174 1057 1227 1192 1084 4.5 131.1  131.7 1315
Isoleucine 201.6 116.3 1975 189.7 1704 1938 1904 173.2 11.7 205.2 2056 2056
Leucine 456.2 234.6 440.1 4212 3825 436.2 4256 3995 23.3 462.2  469.2  470.1
Tyrosine 115.8 216.8 1254 1389 1397 123.8 140.7 142.3 21.4 123.4 1287 130.0
Phenylalanine 223.1 167.9 2143 2101 200.8 2175 2114 2064 16.3 229.3 230.1 2305
Lysine 128.5 275.4 1387 1499 164.6 1402 1524 170.1 13.3 1342 1398 1387
Histidine 137.0 61.3 1335 1240 1129 1314 1266 113.0 1.9 13777 1379 1378
Arginine 356.6 5,183.1 8255 1,145.8 1,468.3 835.3 1,150.7 1,524.4 2472 3675 4028 4253
Total 4,149.2 22897  4832.0 49467 50242 4859.6 4989.6 5142.1 191.3 45881 4,694.2 4,726.3

"MRG: minced raw ginseng made at grain size, GRG: grinded raw ginseng roughly, RGE: red ginseng extract.
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