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The objective of this study was to assess the characteristics of Sikhe prepared with Astragalus membranaceus water
extracts. The pH of the Sikhe increased with increasing amounts of the added extract. The L value (Lightness) decreased
with increasing extract content, whereas the a and b values increased with increasing amounts of extracts. The saccha
rinity of the Skhe also increased with increasing amounts of the extract. The microbia cell counts of the Sikhe samples
presented no distinct differences in the early storage period, but the total microbia cell counts decreased with increasing
concentrations of the extract over a longer storage period. Adding the extract did not affect the sensory characteristics
of the Sikhe. Thus, according to our results, the addition of Astragalus membranaceus water extract has no impact on
the sensory characteristics of Sikhe and can reduce the amount of added sugar. In addition, these results indicate Astra-
galus membranaceus may inhibit norma microbia growth and extend the shelf life of Sikhe.
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Table 1. Ingredients of Sikhe prepared with Astragalus
membranaceus water extracts

nﬁfﬂi‘; Malt Digt. ng‘:;gna;c“;s Cooked
water powder  waler o odrats |
oy @ ) M @
0 100 1,000 0 100
20 100 800 200 100
40 100 600 400 100
60 100 400 600 100
80 100 200 800 100
100 100 0 1,000 100
‘ Malt powder ‘

Adding Astragalus membranaceus
water extracts and dist. water

‘ Stirring for 2hrs a 30C ‘
‘ Filteration ‘
\ Adding cooked rice

Saccharification for
5 hrs a 60C

‘ Boiling for 5 min ‘

‘ Cooling to 4T ‘

Fg. 1. Making process of Skhe prepared with Astragalus
membranaceus weater extracts.
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Table 2. Changes in pH during saccharification
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Sacpharifyi ng Adtragalus membranaceus water extracts(%6) Evalue
time(hr) 0% 20% 40% 60% 80% 100%

0 A530+0.05@  "5.42+4003°  "545:004°  “552¢006°  "566:006"  "557+0.02 1189

1 5504003  ®554+003"  P555+001°  °569+003  ®5724003°  P573+003 25617

2 5514004  P5524001°  P556+001°  °568+000c  °571x0.00°  P5.74+0.02" 69.16"

3 ®552¢000°  ®556+000°  ©5.64+001°  °570+001°  “578+0.03° = ©5.78+0.01° 126.65

4 ®5514001°  ®556+003° 5624002  ®560+001°  °572+001" = ©5.77+0.01° 7940

5 ®554+005°  ®554+001°  ©563+001°  ®568:0.02° = °572+¢0.02°  ©5.80+0.01° 4976
F-value 10.06" 16.96 2759 2356 527" 491"

” p<0001, 7 p<0.001.
Y Vaues are MeantSD.

Vaues in the column with different superscripts are significantly different by Duncan's multiple range test at p<0.05.
2 Vaues in the row with different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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Table 3. Changes in Hunter's color L-values” of Sikhe prepared with Astragalus membranaceus water extracts

Saccharifying

Astragalus membranaceus water extracts(%)

time(t) 0% 20% 40% 60% 80% 100% Frvaue
0 A224.35+0.76 A26.24+1.70 A26.55+1.66 A26.13+2.01 £26.83+2.49 A27.48+2.10 095"
1 B54.45+0577  P46.91+213° 4617187  ®44.40+1.86°  P44.16+092°  P4320+1.18° 17.00"
2 °60.76+517%  °50.64+8.05°  P41.18+1.15°  P40974599°  P43.42+087°  P4555+1.14% 787"
3 “62.66+040"  “5886:037°  “47.07+0.76"  °4436+095° = ©51.02+0.14°  °4307+0.08 632.11°7
4 P7066:0.81°  "68.23+0.16°  "60.58+1.08°  “5820+0.28°  "58.69+0.3F  °44.31+2.89" 187.7"
5 £76.28+0.37° F75896:028°  65.07+047°  ©6953+0.17°  “6172+248"  ©4954+0.3° 27331

F-vaue 19537 76.27" 360.76 5829 47276 7326

Y L-value : degree of Lightness.

2 Vaues are

MeantSD.

Vaues in the column with different superscripts are significantly different by Duncan's multiple range test at p<0.05.
¥ Vaues in the row with different superscripts are significantly different by Duncan's multiple range test at p<0.05.

NS Not significantly different, ~ p<0.01,

: p<0.001.

Table 4. Changes in Hunter's color avaues’ of skhe prepared with Astragalus membranaceus water extracts

Saccharifying

Astragalus membranaceus water extracts(%)

time(hr) 0% 20% 40% 60% 80% 100% Frvdue
0 A2083+0.627  "1.95+0.55° £2.18+0.58" A2.20+0.48° A257+0.25" #2.68+0.49° 5.10
1 52.02+0.30° £2.28+0.18° A2.31+0.90° A2.40+053° A2.81+0.23 £2.98+0.29 579"
2 €4,00+0.33* £4,07+0.29° ®5.33+0.18" B5.07+1.53° ®5.38+0.12° ®5.81+0.21° 6.04"
3 €4.28+0.11° £4.73+0.19% ®5.29+0.37° 85.23+0.33" B5.82+0.24° 8%.15+0.01° 1226
4 €4.43:008"  ®°5.28+0.16° ®5.30+0.75 B5.67+0.04° B6.40+0.26"  ®%.47+0.09° 2360
5 ©4.87+0.10° ©5.91+0.16° B5.64+0.05° %6.79+1.19™ ©7.18+0.15™ ©7.29+0.24° 2301
F-value 565 11305 7529 4386 9.05 87.04"
Y avalue : degree of Redness.
2 vaues are MeantSD.

Vaues in the column with different superscripts are significantly different by Duncan's multiple range test a p<0.05.
¥ Vaues in the row with different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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Table 5. Changes in Hunter's color b-val ues’ of Sikhe prepared with Astragalus membranaceus water extracts

Saccharifying Adtragalus membranaceus water extracts(%6) Evalue
timeghr) 0% 20% 40% 60% 80% 100%
0 2%898+0.31°%  991+032°  "1095+0.72°  A1222¢1.05"  *1274+1.05®  *13.84+0.94° 1579
1 B34.68+0.12  ®3558+0.16°  P41.42+4000°  °4643+3.08°  P4668+570°  °°53.73+4.78" 14817
2 835714053  “30.76+155°  "°4356+1.08° ®°51.31+308"  P47.35+087°  °51.04+2.46" 4512
3 ©37.25+0.32%  “30.75:0.04° = 4505+0.79° °°4882¢0.05"  P4872+045"  ©56.14+0.95° 91.28"
4 42274029  P4672+030°  5423+030°  U5531+091%  5697+0.17°  ©58.02+2.44° 2286
5 F4578+316°  F49.23+097° 57264279  ©50.69+1.01°  61.05+1.23  °76.21+1.62° 3747
F-vaue 28827 10217 42819 69.83 " 13945 192.08™

Y pvalue : degree of Yellowness.
2 Vaues are Mean+SD.
Vaues in the column with different superscripts are significantly different by Duncan's multiple range test at p<0.05.
¥ Vaues in the row with different superscripts are significantly different by Duncan's multiple range test at p<0.05.
p<0.001.
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Table 6. Changes in brix during saccharification

S&.Cha—ifyi ng Adtragalus membranaceus water extracts(%6) Evalue
timeghr) 0% 20% 40% 60% 80% 100%
0 AY0.90+0.107  "1.27+0.06° A1.77+0.06° #2.000.00" A2.33+0.06° #2.80+0.10 28398
1 A0.80+0.10°  *1.23+0.06° #1.86+0.06° A2.00+0.00° A2.50+0.20° #3.03+0.06° 19859
2 1.33+006°  "1.40+0.00° 52.30+0.10° 82.73+0.15° #3.13+0.16° ©3.30+0.10" 216.00 "
3 ©240+010*  B290+0.00° €3.83+0.06° ©4.30+0.10° €3.97+0.06° £4,20+0.00" 40080
4 P270+010*°  ©317+0.16° ©4,00+0.10° P4,57+0.06" ©4.07+0.06° f5.27+0.12° 29061
5 P287+012%  P3.47+0.21° £4.10+0.10° £4,70+0.10" P4.67+0.25" F5.43+0.15° 9509
F-value 27501 310.66 557.73" 634.41"" 142.05" 39379

Y vaues are Mean+SD.

Vaues in the column with different superscripts are significantly different by Duncan's multiple range test at p<0.05.
2 Vadues in the row with different superscripts are significantly different by Duncan's multiple range test at p<0.05.
™ p<0.00L
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Fig. 2. Changes in reducing sugar content of Skhe pre-
pared with Agtragalus membranaceus water extracts.
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Table. 7. Changes in total bacterial cell counts during storage of Sikhe prepared with Astragalus membranaceus water

extracts (CFU/qg)
Storage Astragalus membranaceus water extracts(%)
days at 4T 0% 20% 40% 60% 80% 100%
0 0.4x10° 0.4x10°7 0.3x10° 0.3x10° 0.3x10° 0.3x10°
2 34x10° 3.2x10° 3.0x10° 1.7x10° 1.4x10° 1.2x10°7
4 5.1x10° 4.4x10° 4.4x107 4.3x10° 4.4x10° 34x10°
6 7.4x10" 5.4x10° 4.8x10° 4.4x10° 35x10° 38x10°
8 2.9x10° 34x10° 4.9x10" 2.3x10" 2.9x10" 1.4x10"
10 9.4x10° 8.9x10° 5.5x10° 5.0x10° 7.3x10" 35x10"
12 5.8x10° 7.1x10° 6.9x10 4.4x10 8.4x10° 2.4x10°




222

sotAloh kT EE

Table 8. Sensory evaluation of Sikhe prepared with the Astragalus membranaceus water extracts

0 20 40 60 80 100 F-value
Sweetness 2.17+1.137 259+1.37° 2.70+1.18° 2.80+1.12° 3.05+1.46" 3.77+1.81° 219
Flavor 2.8241.23" 301+1.28" 3.20+1.45" 3.38+1.00% 37141357 412+1.16° 205
After taste 2.52+0.98 2.95+1.45° 3.34+158° 3.39+1.55”° 3.63+1.56” 3.95+1.51° 169
Color 2.85+0.84% 342+0.71% 3.86+0.66° 3.90+1.07° 4.9240.82° 5.79+1.21° 19317
Overall 2.69+1.161 3.05+1.50° 3.25+1.36% 327+1.05° 3.75+1.25° 4.24+1.63 232"
acceptibility

Y Vaues are Mean+SD.
1: didike very much~7: like very much.

Vdues in the row with different superscripts are significantly different by Duncan's multiple range test at p<0.05.

" p<0.05 7 p<0.00L
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