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Abstract

To investigate the phytochemical componetns and physiological activity of Panax ginseng sprout (PGS) during
low-temperature aging, sprouts were aged at 40 and 60°C for 0.5, 1, 2, 3, and 4 days. The crude saponin content
in PGS aged at 60°C was found to be higher at an early aging time. However, with aging, the content at 40°C,
increased rapidly, and become significantly higher in the PGS aged at 60°C. The total content of phenolic compounds
gradually increased with aging, with the highest content being 341.3 gallic acid equivalent (GAE) mg/100 g on
day 4 at 40°C and 431.5 GAE mg/100 g on day 3 at 60°C. Among the ginsenosides, the Re, Rbl, and Rgl
contents were higher and the total content was higher at the early aging time in sprouts aged at 60°C, however,
there were no significant differences in the contents on day 4. The 2,2-diphenyl-1-picrylhydrazyl and
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical scavenging activities increased with aging of
PGS. The ABTS activities in PGS aged at 40C and 60°C were highest on day 3 and 2, respectively. Thus, the
ginsenoside content and physiological activity of the PGS increased throughout the aging process. The optimal
aging temperature and time were 3 days at 40C and 2 days at 60C.
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Table 1. Moisture content and browning intensity of aged Panax
ginseng sprout with different temperature

Aging Aging Moisture content Browning intensity (OD value)
temperature  time %

(0) (days) (%) 280 nm 420 nm
05 80.120.15™”  0.86+0.01"Y 0.08+0.01°

1 74.76+0.16° 258001 0.09+0.01°

40 2 67.72+0.96° 033001 0.08+0.01°

3 28.8140.22° 0.52+0,01° 0.1420.01°

4 3.80£0.16* 0.55£0.01° 0990.01¢

05 74.6540.16° 023001 0.09£0.01°

1 55.69+0.15¢ 0.410,02° 0.12+0.01""

60 2 9.84+0.30° 0.82+0.01 0.15+0.01

3 2.08+0.11° 0.85+0.01% 0.19+0.01*

4 1.54+0.03" 0.88+0.01°" 0.18+0.01°

DAIl values are meantSD (n=3).

2Means with different superscripts within the same aging temperature are significantly
different by Duncan’s multiple range test (p<0.05).

¥"Means with superscripts between the same aging time are significantly different
by Student’s t-test (p<0.03).
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Table 2. Soluble solids, crude saponin contents and total phenolic compounds of aged Panax ginseng sprout with different temperature

Aging temperature Aging time Soluble solids Crude saponin Total phenolic compounds
(0) (days) (*Brix) (%) (mg GAE /100 g)
05 0.980,0172 2.10£0.04* 118.5£0.5°
1 1.15+0.01° 27240.11° 1433404
40 2 1.90£0.01¢ 231:0.04° 170,603
3 3.77:0,01° 6.86£0.181 258.3+0.4°
4 3024001 9.78£0.22 341.3:0.6°
05 0.9320.01° 191£0.14" 123.540.1
1 207001 4042003 177.7£0.1
60 2 3.33£0.01° 6.070.05 366.0£1.4
3 2.090.01° 8.5720.19" 431.582.45
4 1.56+0.01° 8.39+0.11° 396.2+0.9"

DAl values are meanSD (n=3).

2Means with different superscripts within the same aging temperature are significantly different by Duncan’s multiple range test (p<0.05).
I"Means with superscripts between the same aging time are significantly different by Student’s t-test (p<0.05).
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Table 3. Chlorophyll contents of aged Panax ginseng sprout with different temperature

(mg/100 g)
Aging i Agg‘ﬁy;i)me Chlorophyll a Chlorophyll b Total chlorophyll

05 54.89+0.13"2 25.46+0.18" 80.34+0.28"

1 114.34£0,14° 64.3920.26" 178.7310.18°

40 2 98.02£0.25 66.80£0,03° 164.82+0.27°
3 259.82+0,12° 194.9740.21° 454.79:0.25°

4 270.71£0.23° 488.5810.51°% 759.29+0.62°

05 56.14:0.15" 39.35+0.17" 95.49+0.10"

1 154.12£0.07" 98.260.12" 252.38£0.14™

60 2 282.85+0.17 311.61:0.61 594.46+0.47"

3 275.35+0.10" 418.52+0.26" 693.87+0.17"

4 270.89+0.12° 467.03+021° 737.91+025°

DAIl values are meantSD (n=3).

z’f‘““Means with different superscripts within the same aging temperature are significantly different by Duncan’s multiple range test (p<0.05).
¥"Means with superscripts between the same aging time are significantly different by Student’s t-test (p<0.05).
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Table 40|49} Zo] 448 AXA] &L Ajelake] 24
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54.6%5 ATk T2 &2 Rele] o] 6.38 mg/100
g2 =3haL, ofBt A mAbel =o] FFE 2 mg/100 ¢
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el Aol G 27}
3= Aoz &4 124)%7F 256
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Table 4. Ginsenosides contents of aged Panax ginseng sprout with different temperature

(mg/100 g)
Aging  Aging
femp.  time Re Rl R Rbl R Rhl R Rd Rg3 R Total
(C)  (days)
c 18624225”  638:058  108:008 192:042  176:021  079:044 06420022  058:021  093:008 1412025 34114475
05 1967:095%  788:000° 123008 3361035 L7300  105:093°  099:023°  082:012 1011065 0542007  38284350°
1 2634:026™ 11741126 1691005 5091087  297:020° 227:0.14% 158017  14810.19°  108:074°  15420.10°  55.76t398"
402 380202427 19284259 253:040" 820:086" 373057 379:036 285:0.32"  262:051"  142:094" 1215031 83.65:929"
3 T368:059"  2249+784° 5201047 1287:046% 825:071  880+146°  605:008° 5105050 494036 172:0.07  149.11:12.64"
4 10187134 2458099 661:030° 1972¢L10° 10512097 1088+145° 1005:109°  7924130° 764075 186:020°  201.56:9.48°
05 20232271  887:087  176:038 4241029  218:040° 222:082°  183:054  140:047 1231053 055016  4450:7.18"
I 4193:083" 17182286 3111065 968:080 483:097° 520:045 3181037 2951086  215:061° 099:028°  9121:868"
60 2 S074rl4lT 2108138 5793047 23343073 1009:0787 101820057 867:001°  9.09:0.16"  115:068° 22310.15" 17237582
3096568923 2694704  656:090° 22560937 11.06:079% 1181:032° 10.16:047° 1058080 101:054"  230:026"  199.50:21.29°"
4 87284435 2200102 605:041° 2539302 1030:095 1360:005 1149:090° 9.68:1.69" 447:15°  156:022°  191.82+14.13°

1)
2)
3)
4y

C, fresh Panax ginseng sprout.
All values are meantSD (n=3).

Table 5. Antioxidation activity of aged Panax ginseng sprout with
different temperature

(%)
Aging temperature Aging time Radical scavenging activity
(0 (days) DPPH ABTS
05 13.65+0.54"2 25.79+1.336"
1 19.86£1.17° 24.010.46'
40 2 20.90+1.88" 71.1141.09°
3 24712105 88.58+0.43"
4 22.59+2.18° 60.96+0.63
05 18.82£0.65" 20.13+0.44™
1 21.29+0.98° 47.0440.60"
60 2 26.36+2.349 89.98+0.98°"
3 27.18+1.23" 81.60+0.35°
4 23.8020.54° 54.40£0,56°
156 1237078 22255145
Ascorbic acid 313 22.06£0.76 39.50£1.13
concentration 625 4190096 75.03£1.76
(ug/mL) 125 75.82+1.64 100<
25 95974034 100<

Tested sample concentration was 10 mg/mL.

DAIl values are meantSD (n=3).

2d\eans with different superscripts within the same aging temperature are significantly
different by Duncan’s multiple range test (p<0.05).

9'Means with superscripts between the same aging time are significantly different
by Student’s t-test (p<0.05).

“Means with different superscripts within the same aging temperature are significantly different by Duncan’s multiple range test (p<0.05).
Means with superscripts between the same aging time are significantly different by Student’s t-test (p<0.05).

91 DPPH t|Zt 274843} ABTS 2tz 2ASZA S =
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%At} Kang 5(39)<> DPPH 2}tz 2AEL sy 3
Eof| th3t ghiks} zhgo] x| 3goln gdo] F45 T
=t ST

ABTS 207 2AGAAE FAMSE 302 40T 74
AR ALL 224 3ol 88.58% 2 BEAlo] 7 =9k, 60T
S AEelate 4] 290l 89.98% = 71 BAJo] Eke
tl, 7L o]Fe= o] ooz st
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2 Ao mE sEsitEe SR PEEE St
she Zo® Hawo] l=d40), B A7 AaelM=
H =3l g3y gatsleio] dxshe S Hol
2] &Skt ol FEo|u YL F wleddy ks
Atole] FHAL AARE o 92 g2 ET} FEASTe
o SHrEo] e HdA e o] Arhe Ba@l)
o} 14k el ¥ #l=3kst=c] DPPH 2tz F4l 9
AIZsh7] o8& 724 548 7 7] WEelegte
Hu@2) 9 ik Al 9d wlEslshE, AAxeAlel=
o] gko] HstETE Ha@nE vlFo] & o 2] 24
o wet sEsetEe] TR do] AR Aelsta, de
SRS o]9l9] mE AEE0] A e vA7] WiEes
T3 Ht.
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Table 6. Cholesterol absorption ability and ACE inhibition
activity of aged Panax ginseng sprout with different temperature

(%)
Aging temperature  Aging time Cholesterol absorption ~ ACE inhibition
(T (days) ability activity
05 14.64+0.26"27 58.03+1.85"
1 19.9540.24“ 60.09+0.11°
40 2 22.70+0.75d" 60.47+0.40°
3 23.3743.03¢ 82.56+0.23
4 17.362027° 59.86+0.70™
05 11.39+0.86* 55.09+1.28"
1 15.8240.86° 72.80+0.64°"
60 2 17.11£2.34° 83.67+0.11"
3 21.01+0.84° 58.18+0.65
4 27.71+1.48" 57.57+0.65

Tested sample concentration was 100 mg/mL.

DAIl values are meantSD (n=3).

2d\feans with different superscripts within the same aging temperature are significantly
different by Duncan’s multiple range test (p<0.05).

I"Means with superscripts between the same aging time are significantly different
by Student’s t-test (p<0.05).

3} angiotensin- I (octapeptide) S A3l S
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