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Abstract

This study investigated the microbiological and nutritional characteristics of bimonthly radish sprouts purchased
at a local market. The total bacteria and coliform measurements were highest in summer (June and August) and
lowest in winter (February and December). The total phenol content was 16.82+0.69 GAE mg/g, and it did not
significantly differ during the investigation period. The total carotenoid contents were highest in February (about
12.81+0.49 B-carotene mg/g) and lowest in April (about 8.09+1.01 B-carotene mg/g). However although total
glucosinolates content differ between the total crude glucosinolate and the sum of the individual glucosinolates,
it was highest in December. The individual glucosinolates were found to have been gucoraphenin, glucoerucin,
glucobrassicin and gluconasturtiin in radish sprouts via HPLC analysis. The purchasing time of the glucoraphenin
content did not significantly differ. The measured glucoerucin was highest in February and lowest in October. The
gucobrassicin and gluconasturtiin were higher in summer than in winter, but did not significantly differ. The antioxidant
activity (i.e., the ICs, values of the DPPH radical scavenging) was highest in February. In conclusion, the microbial
contamination, total carotenoids, and antioxidant activity changed according to the purchasing season, but the total
phenolic compounds and total glucosinolates were maintained regardless of the time in the radish sprouts.
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Fig. 1. HPLC chromatogram of the glucosinolate standard
compounds.

1, glucoiberin (RT 5.32); 2, progoitrin (RT 6.56'); 3, sinigrin (RT 7.19’); 4, glucoraphanin
(RT 8.62°); 5, glucoraphenin (RT 9.50°); 6, gluconapin (RT 14.98); 7, glucotropaeolin
(RT 1939"); 8, gluccerucin (RT 19.83); 9, glucobrassicin (RT 20.99’); 10, gluconasturtiin
(RT 22.87°). RT means retention time.
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Table 1. Total bacteria levels of bimonthly and seasonal radish sprouts
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Total bacteria (log CFU/g)

RS1Y RS2 RS3 RS4 RSS Mean
Feb. 7,640,075 6.6120.13% 7.26£0.14% 7.11£0.11° 6.42+023° 7.0120.49°
Apr. 7.50£0.10%¢ 7.60£0.11® 7.88:0.10® 8.09+0.09 7.9410,06™¢ 7.80£0.24*
,  Jm 8.17:0.13°* 8342023 8.19:0.10°"* 8.32:0.07%* 8.08:0.13*° 8.22:0.11*
Month Aug. 7364024 7.2840.14% 7.53+0.28™¢ 7.68£0.16 8.16:0.11* 7.60£0.35*
Oct. 8.090.16* 6.88+0.25 7.83+0.14" 7.81:0.11% 7.87+0.09% 7.70+0474
Dec. 6.9240.18° 5.59£0.20°F 7.3240.24% 6.7620.28 5.68+0.34% 6.3920.76°
Mean 7.61£047" 7.05£0.94° 7.670.36" 7.58+0.65° 7.36£1.05° 7454073
S Summer” 777057 7.81:0.75* 7.86+047* 8.00£0.45* 8.12+0.06* 7910.15*
€ason
Winter” 7.28+0.51° 6.10+0.72 729004 6.79+0.46° 6.05+0.52° 6.70+0.61°
URSI~RS5 refer to the names of the random sample group.
2"Month" means the purchasing time.
IThe values are the mean#SD.
‘f’“‘iMeans in a row not followed by the same letter are significantly differ (p<0.05).
Y*E\eans in a column row not followed by the same letter are significantly differ (p<0.05).
9"Summer” means June and August.
D"Winter" means February and December.
Table 2. Coliform levels of bimonthly and seasonal radish sprouts
Coliform (log CFUJg)
RS1Y RS2 RS3 RS4 RS5 Mean
Feb. 6,880,197 5.620.12° 6.35+038 5.99+0.18 5.98+0.09° 6.16+0.48%
Apr. 6.3540.21% 7.1920.11® 6.9120.13"™ 6.4920.18¢ 6.6820.12 6.7220.33
) Jun. 7342024 7.90£0.20 738020 6.95£0.15% 721016" 736035*
Month cC C cC bB aB BC
Aug. 6.2520.18 637025 6.280.29 6.6920.29 7.010.15 6.52+0.32
Oct. 6.96+0.30° 551:037° 7.050.16™ 6.5620.25% 6.52022°® 6.52+0.61%
Dec. 6.47+0.37°C 5.19+0.18" 6.48+0.34° 6.29+031°C 5.60+0.24' 6.01£0.58°
Mean 6.7140.42° 630£1.07° 674044 6494033 6.50+0.61° 6.5540.61
S Summer” 6.800.77% 7.14+1.08* 6.83+0.78% 6.82+0.18* 7.11:0.14* 6.94+0.17*
cason
Winter” 6.68+0.29" 5.41+030° 6.42+0.09% 6.14+021® 5.79+027° 6.09£0.50°

URSI~RS5 refer to the names of the random sample group.

2"Month” means the purchasing time.

"The values are the meanSD.

"“UMeans in a row not followed by the same letter are significantly differ (p<0.05).
*EMeans in a column row not followed by the same letter are significantly differ (p<0.05).
9"Summer” means June and August.

D"Winter" means February and December.
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Table 3. Total phenolic contents of bimonthly and seasonal radish sprouts

Total phenolic contents (GAE” mgfg, dry weight)

RS1? RS2 RS3 RS4 RSS Mean”
Feb. 16.38+0,31 9209489 16.030.76™ 17.47+0.36* 15.30£0.19% 14.1241.39°° 17.70£1.18*
Apr. 16.07£0.24® 16.1620.15® 17.330.04bA 17.36:0.06™ 19.8420.45* 15.86:1.25*
s Jun. 15.68:097" 1343£0.50¢ 16.1940.17"* 16.6140.02" 18.32:0.18" 1735¢1.52*
MOII'[h) bA bA bA bA aAB A
Aug. 17.21+0.03 17.04+0.06 17.220.19 17.81:0.46" 19.01+0.53 17.96+4.96
Oct. 15.80+0.30® 15.89+0.06° 16.670.16™ 17.39+0.45* 15.810.14 17.66+0.81*
Dec. 17.24+0.49" 17.26+0.07* 16.64+0.29* 17.64+0.14" 19.70+0.14* 16.31:0.71*
Mean 16.40+0.69° 15.97+136° 16.92+0.50" 17.02+0.94"® 17.80£2.32" 16.82+0.69
Summer” 16.45+1.08* 15.2442,55* 16.71+0.73* 1721:0.85* 18.67+0.49* 16.85+1.55
Season . A A A A A
Winter 16.8120.61 16.65+0.87 17.06£0.59 1647165 16.91£3.95 16.78+1.50*
YGAE means the gallic acid equivalent.
RS1~RS5 refer to the names of the random sample group.
I"Month” means the purchasing time.
‘f’The values are the meantSD.
%Means in a row not followed by the same letter are significantly differ (p<0.05).
9%P\Means in a column row not followed by the same letter are significantly differ (p<0.05).
DuSummer” means June and August.
9"Winter" means February and December.
Table 4. Total carotenoid contents of bimonthly and seasonal radish sprouts
Total carotenoid contents ([3-carotene mgfg, dry weight)
RS1Y RS2 RS3 RS4 RSS Mean
Feb. 12.14£0.95%949 12.74+0.10" 13.51£0.10* 12.71:0.50" 12.97£0.08"® 12.81:049"
Apr. 6.45+0.88° 793:0.11"° 9.02+0.10™ 8.24+0.11" 8.8010.22°° 8.09+1.01°
, I 8.09:1.20° 10.58+2.19" 11.20:0.89" 11.910.15" 12.66:0.61° 10.89+1.75°
Momh) bC C D D bE C
Aug. 8.65+0.43 9.26+0.22" 9.27+0.07" 7.5820.61° 8.33+0.24 8.62+0.71
Oct. 11.01+0.22% 12.29+0.03* 11.2620.40° 12.1240.10° 12.2540.54° 11.78+0.60"8
Dec. 8.60£0.23% 12.96+0.30" 11.86+0.06® 11.9620.09° 13.59£0.17* 11.79+1.9248
Mean 9.1622.07° 10.96+2.06" 11.021.68" 10.7542.23" 1143227 10.66:0.88
Summer” 8.3720.40° 9.92:0.93° 10.24£1.36 9.75£3.06° 10.50£3.06° 9.7520.83"
Season . ) A A A A A
Winter” 10.37£2.50* 12.85+0.16 12.60+1.17 12.34+0.53 1328+0.44 12.30+1.13
"RSI~RS5 refer to the names of the random sample group.
D"Month" means the purchasing time.
¥The values are the meantSD.
%\Means in a row not followed by the same letter are significantly differ (p<0.05).
9E\feans in a column row not followed by the same letter are significantly differ (p<0.05).
9vSummer” means June and August.
D"Winter’ means February and December.
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Table 5. Total glucosinolate contents of bimonthly and seasonal radish sprouts

Total glucosinolates contents (Sinigrin mgfg, dry weight)

RS1” RS2 RS3 RS4 RSS Mean

Feb. 78.72£0.927+49 74.19£1.10% 75.18+1.65™ 63.59+1.15% 48.62+1.76 68.06£12.25"
Apr. 66.08+2.61% 60.79+1.06 61.04+2.56° 59.65+1.20° 84.54+0.60™ 66.42+1043"®
o™ 66.05£1.90° 4796+2.22° 70.90£038° 68.98:0.90°* 7036+5.52° 64.85£10.43*
Aug, 44.19+1.00° 40.752025% 68.000.17° 61924221 44.42+1.81€ 66.81+17.64"
Oct. 67.5419.82° 49374156 61.02£127€ 43.02£4.01% 39.39+7.97% 52.07£11.93

Dec. 69.10+1.09" 7593367 80.19+3.78** 72744142 69.41+2.34" T347+4.67*

Mean 6721£735° 59.84£12.63° 73.06£11.31° 64.88+13.08" 614021647 65.28£5.22
Season Summer” 55.12+15.46° 443615108 69.45+2.05 65.45+4.99* 57.39+18.34* 55.87+12.23°
Winter” 73.91+6.80* 75.06+1.23* 77.69+3.54* 68.17+6.47* 50.02+14.07* 70.7747.43*

1y

2)

RS1~RS5 refer to the names of the random sample group.
"Month” means the purchasing time.

"The values are the meantSD.

)

#Means in a row not followed by the same letter are significantly differ (p<0.05).
9

6)

@

"Summer” means June and August.
D"Winter’ means February and December.

*PMeans in a column row not followed by the same letter are significantly differ (p<0.05).
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Table 6. Individual glucosinolate contents of monthly and seasonal radish sprouts

Glucosinolates contents (mgfg, dry weight)

1
Month” RSP RS2 RS3 RS4 RS5 Mean

Glucoraphenin 2.04£0,12%95) 1.2520.30° 1.42£0.01 3411006 1.16£0.01® 1.86+0.84*

Glucoerucin 12.69+5.13® 11.7346.51® 13.38+0.06™ 20.52+1.90* 13.48+0.35"™ 14.36+3.14*

Feb. Glucobrassicin 0.02+0.01 0.01£0.00"® 0.01+0.00bB 0.0120.00® 0.00+0.00° 0.010.01°
Gluconasturtiin 0.10+0.04°%¢ 0.07+0.00° 0.12+0.01°® 0.24+0,04" 0.24+0,01* 0.15+0.07"8

Total” 14.83 13.06 14.93 2417 14.87 16.38+4.43

Glucoraphenin 1.5720.76™® 0.80£0.33 0.72£0.05% 2.1240.86" 3204021 1.680.92*
Glucoerucin 12.19+1.00°8 10.18+1.15® 6.62+2.01 17.09+4.84% 5.75+0.06% 10.37+4.10*®

Apr. Glucobrassicin 0.03:0.01" 0.02+0,01%* 0024001 0.0320.01%* 0.02£0.01° 0.02:0.00"
Gluconasturtiin 0.22+0.08 0.190.09* 0.19+0.06** 0.19+0.06 0.15+0.06" 0.19:0,024

Total 14.01 11.18 755 1942 9.11 12.26+4.68

Glucoraphenin 1.0520.20™® 0.3520,02% 1.1820.19% 1.8320.35"* 1.16:0.11% 1.11£0474
Glucoerucin 9.03+2.80" 6.17£2.93*¢ 12.63+3.00* 15.15+1.05" 9.75+0.01® 10.04+2.43%
Jun. Glucobrassicin 0.03£0.01% 0.01£0.00%® 0.020.01*% 0.020.00%3 0.020,01*® 0.020.01B°
Gluconasturtiin 0.13£0,01% 0.120,02%¢ 0.30£0.13® 0.380.02 0.13£0.00 0.200,08*

Total 1024 6.64 14.12 17.38 11.05 11.374327

Glucoraphenin 2101072 0.82:0.16 2.85+0.33* 1542020 1502021 1.7620.68*
Glucoerucin 14324226 0.83+1.18%5 14.67+4.16" 8.81+1.43" 1620£2.21% 12.79+2.93*

Aug. Glucobrassicin 0.05:0.00** 0.03:0.00® 0.03:0,01° 001000 0.05:0.03** 0.0320.01*
Gluconasturtiin 0.20+0.01 0.16+0.04"® 0.190.04*5 0.14+0.03® 0.28+0.07 0.19+0.05"

Total 16.67 10.84 17.74 10.5 18.03 14.78+3.79

Glucoraphenin 09520.13¢ 1.0520,01%5 1.0620.01% 075002 1.490,03* 1.06+0.24*

Glucoerucin 3.78+1.82® 5.00£0.10 2.73+0.17° 39702018 4.00£0.13%8 3.90:0.72°

Oct. Glucobrassicin 0.02+0.01%4 0.020.01 0.020.01** 0.02£0.00% 0.020.00% 0.02+0.00%¢
Gluconasturtiin 0.11£0.07 0.110.08"4 0.050.005 00500315 002000 0.07+0.04%

Total 486 6.17 3.85 479 552 5.04+0.87

Glucoraphenin 1.242022"P 3.8410.34* 1.7420.04™ 1.280.03%® 2.10£0.12% 2041095

Glucoerucin 523+122° 10.50+1.43* 7.32+0.06"™ 9.97+0.47 6.73+0.50%® 7.95+1.99%

Dec. Glucobrassicin 0.01+0.00 0.01£0.00% 0.01£0.00" 0.010.00° 0.01:0.00"® 0.010.00°
Gluconasturtiin 0.12+0.03" 0.11£0.00*® 021001 0.18+0.06 0.06+0.01° 0.14+0.05"8

Total 6.6 14.46 9.8 1144 8.89 10.14+2.96

Iy
2)

RSI~RS5 refer to the names of the random sample group.

"Month” means the purchasing time.

IThe values are the meantSD.

"UMeans in a tow not followed by the same letter are significantly differ (p<0.05)
*PMeans in a column row not followed by the same letter are significantly differ (p<0.05).

& W

3)

Table 7. DPPH radical scavenging activity about bimonthly and seasonal radish sprouts

DPPH radical scavenging (ICs" values, mg/ml)

RS1? RS2 RS3 RS4 RS5 Mean

Feb. 2,290,289 2424011 3012025 2.9410.36" 1872030 2.51:047°

Apr. 3472007 3.5120,06™ 2742007 3,050.00%¢ 2.0240.05% 2.96+0.61%

Monihd) Jun. 4.41£020 504005 4.49+0.00 4.67+0.07 3924030 451+0414
Aug, 3474036™¢ 3224035 325:0.62 3.2140,05¢ 2.05+0.29" 30440565

Oct. 2.86£0.01"* 3162021 297031 2452012 2.540,05" 2.79£0.30%

Dec. 2.840.30°P 3524000 3.70:0.39® 36410418 3071067 33510,38°

Mean 32240.73" 3.48+0.86" 3.36:0,64° 3.3340.76" 2,58%0.79° 3.19+036

Season Summer” 3.94+0.66" 4.13+1.29" 3.87+0.88 3.94+1,03* 2.99+1324 3.77+0.45
Winter® 2.570.39° 2.970.78° 3.362049" 3.29+0.49° 247085 2.93:041°

U[Cs refer to the inhibitory concentration.

"RSI~RS5 refer to the names of the random sample group.

9"Month” means the purchasing time.

“The values are the meantSD.

9 d\eans in a row not followed by the same letter are significantly differ (p<0.05).
9%EMeans in a column row not followed by the same letter are significantly differ (p<0.05).
DrSummer” means June and August.

9"Winter” means February and December.
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