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Abstract

The objective of this study is to provide a fundamental data to improve meals of the college
foodservice operations serving more than 300 meals per day through evaluating changes in; total
vitamin C contests, water contents, and pH, in the process of handling such foods as soybean
sprout cooked and of fresh vegetable salads. This study, also, tried to identify nutrition reduction,
step by step, to minimize nutrition loss.

1. In handing COOKED SOYBEAN SPROUTS, total vitamin C contents were higher after
wash(1.54%mg%) than other cooking methods adopted in university meals(1.08mg%),
however, total vitamin C contents was significantly lost during boiling step.

2. Significant loss of total vitamin C and water content in the FRESH VEGITABLE SALADS
was detected in the process of washing and cutting vegitables. Especially, ‘cabbage’ lost 20%
of total vitamin C in the process of ‘soaking in water’, which was one of preparation process.

3. Significant loss of vitamin C was observed after 6 hours of HOLDING AFTER COOKING
but it can be reduced through holding under lower temparature, in case of soybean sprouts
and fresh vegitable salads. pH became acidic as holding time expanded. WATER CONTENT
of cooked soybean sprouts decreased up to 4 hours’ holding time, however, it increased
when we checked at after 6 hours’ of holding time. Water content continuously decreased up
to 6 hours of holding time in case of FRESH VEGITABLE SALADS with the statistically
significance level.
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<Fig. 1> Phase in product flow of cooked soybean sprouts menu item.
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<Table 2> Formulation for fresh vegetable salads.
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<Fig. 2> Phase in product flow of fresh vegetable salads menu item.
 Cooked soybean Holding for 2hr | Holding for 4hr Holding for 6hr
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at Room temp, at Room temp.

<Fig. 3> Holding methods of cooked soybean sprouts menu item and fresh vegetable salads menu item.
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<Table 4> Total vit C, moisture content and pH of cooked soybean sprouts at various phases in product flow.
~ Sample Total Vit C(mg%) Moisture(%) pH
Basic ingredients
Soybean sprout 1093039147 87.93+0.48 6314002
S
Pre-preparation(l)
Boiling 1234006 89.854+0.29 6.4140.02
Washing 1.16+£0.07° 90.74+0.59 6.39+0.01
Mixing 1.13+0.04° 89.91+0.20 6.26+0.01
Asscmbly & Service | 1.084-0.05° 85.99+0.89 6374002
Pre-preparation(IT)
Washing 10.160.37° 89.24+0.54 6.231+0.01
Boiling 1.6320.06° 88.34 047 6.1910.01
Mixing 1.59+0.03 89.85+0.39 6.1240.01
Assembly & Service 1.5440.05° 87.49+043 6.12+0.01
Y Mean +SD
2 Values with the different letter are significantly different at p<0.001 within colum by LSD
<Table 5> Total vitamin C, moisture contents and pH of fresh vegetable salads at various phases in product flow.
i | Sa?‘,‘l"f‘«‘ = Total Vit C(mg%) Moisture(%) pH
Carrot
Basic ingredients 3.592:0.08"%" 89.94:4-039 5.780.04°
Washing 3.01+0.03° 90.96+0.36 6.41 0,03
Cutting 221006 90.65+0.23 5.64+0.13°
Cabbage
Basic ingredients 36.27+0.14" 91.33£0.16 6.32£0.02°
Cutting 35.7040.34° 90.98+0.10 6.04:+0.04°
Washing 28.64+041° 92.47+0.29 6.01+0.01°
Cucumber
Basic ingredients 839+0.17" 95.28 +£0.08 6.07+0.03"
Washing 8.19+003° 95.60+0.18 5964003
Cutting 7.0540.12° 95.03+0.35 5744001°
Mixing 20.32+0.14* 90.114+0.09 6.26+0.01°
Holding 19.27+0.12° 93.00-£0.11 6.08+0.02°
Assembly & Service 18.98+0.19° 92464027 6.05+0.04°
Y Mean+SD
2 Values with the different letter are significantly different at p<0.001 within colum by LSD
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<Table 6> Total vitamin C, moisture content and pH of cooked soybean sprouts during two holding method.

 Sample | Total VitCmg%) Moisture(%) i
Pre-preparation(I) — Cold table
After cooking” 1.13+0.0422” 89.91+0.19 626001
2hr holding 0.73+£0.02° 87.97+0.19 6.33+0.02
4hr holding 0.63+0.01° 84.971+0.14 6.33£0.03
6hr holding trace’ 86.38+0.22 6.08+0.02
Pre-preparation(I) — Room temperature
After cooking 1.13+0.04° 89.91+0.19 6.26£0.01
2hr holding 0.64+0.08° 86.39+0.27 6.23+0.03
4br holding trace’ 84.47+0.27 6.21+£0.02
6hr holding trace’ 85994034 6.05£0.02
Pre-preparation(I1I) — Cold table
After cooking 1.59+0.03" 89.85+0.39 6.12+0.01
2hr holding 0.86+0.03° 88.06+0.28 6.29+0.03
4hr holding 0.6610.02° 87.83+£0.59 6.18+0.02
6hr holding trace” 88.24+0.41 6.10+0.01
Pre-preparation(II) — Room temperature
After cooking 1.59+0.03% 89.85+0.39 6.12+0.01
2hr holding 0.68+0.02° 87.59+0.24 6.234+0.02
4hr holding trace’ 84.12+0.37 6.14£0.01
6hr holding trace® 88.07+0.45 591+0.11

1) After cooking = Mixing 2 Mean+SD 3) Values with the different letter are significantly different at p<0.001 within colum by LSD

Vit C contents (10'1mg%)

6
Holding time (hrs)

<Fig. 4> Changes in Total vitaminC content of cooked soybean sprouts during two holding method.

@ Pre-preparation(l) — Cold table holding
¥ Pre-preparation(I) — Cold table holding

O Pre-preparation(I} — Room temperature holding
W Pre-preparation(il) — Room temperature holding
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<Table 7> Total vitamin C, moisture content and pH of fresh vegetable salads during two holding method.

After cooking” 20324014749 93.11+0.09 6.25+0.04a
Cold table
2hr holding 18.85:+0.41° 93.15+0.03 6.12+002°
4hr holding 18.04+0.15° 92.66+0.14 6.05+0.01°
6hr holding 17.95+021° 91.26+0.80 601001
Room temperature
2hr holding 18.09+0.32° 92.7740.15 6.09+0.01°
4hr holding 17.55+0.25° 92.4940.15 6.07£0.02°
6hr holding 16.97+0.13 92434008 5.69+0.05°

1) After cooking = Mixing
2) Mean£SD

3) Values with the different letter are significantly different at p<0.001 within colum by LSD
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<Fig. 5> Changes in Total vitaminC content of fresh vegetable salads during two holding method.
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