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Changes in the Riboflavin Content of Stir-Fried Sausage with Vegetable and Stir-Fried Garlic
Young Stem at Various Cooking and Holding Processes in Food Service Establishments(])
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Department of Food & Nutrition, Sungshin Women’s University

Abstract

In order to develop a better food preparation method in terms of vitamin retention in food service
establishments, the retention rate of riboflavin in two kinds of Korean dish (stir-fried sausage with  vegetables,
stir-fried garlic young stems) were examined during various cooking stages, holding temperature and duration
time. Riboflavin content of the sample was analyzed using by using a HPLC with a fluorescent detector at
various holding durations and temperatures. Also the changes in the pH and water contents of the samples were
measured during holding at various temperatures to find any relation among the pH, water contents and

riboflavin content.

In the results, there were significant differences in riboflavin contents at various cooking

processes such as washing, slicing, blanching, soaking, etc. Also, the retention rates of riboflavin at various
holding methods and temperature were significantly different from one another. Especially 50% reduction of
riboflavin content occurred during blanching of young garlic stem and only 38% of riboflavin was left after

slicing carrots for stir-frying of sausage.
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Table 1. Recipe of stir fried sausage-vegetable.

Ingredients Amount Cooking method
sausage 3kg (D Slice sausage into pieces.
carrot 0.8kg @ Slice carot and onion into large pieces.
onion 0.8kg @ Spill oil over a fry pan and put sliced carrot and onion. Finally adjust salty
oil 0.1kg taste with salt and stir-fry all of them.
salt 0.03kg
Vienna Sausage
0 = |
Washing Holding for 2 hr at | | Holding for 4 hr at Holding for 6 hr at
Carrot . . ] M
Cutting steam table steam table steam table
Frying
Onion L Washing || Holding for 2 hr at | | Holding for 4 hr at | | Holding for 6 hr at
Cutting room temp. room temp. room temp.
Seasonings
L 1L | | 1L
Ingredients Pre- Cookin Holdin;
grodien preparation J g

Fig. 1. Phase in product flow of stir fried sausage-vegetable.

Table 2. Recipe of stir fries garlic young stem.

Ingredients Amount Cooking method
galic stem 2.4Kg (D Wash galic young stem.
dried shrimp 0.15Kg (@ Slice the stem into proper size to eat.
salt 0.01Kg @ Steam the stem slightly with hot water and cool them with cold water.
oil 0.05Kg @ Spill oil over a fry pan, put the steamed stem, adjust salty taste with salt, put
dry shrimp into the pan and stir-fry them.
Washi
Garlic Ciftinng Holding for Holding for Holding for
stem Blanchii 2 hr at 4 hr at | 6 hr at cold
. ¢ cold table cold table table
Soaking
Frying ﬂ Holding
Dried Holding for Holding for | Holding for
. 2 hr 4 hr 6 hr
shrimp
at room temp. at room temp. at room temp.
Seasonings
L Il L I
Ingredients Pre- Cookin, Holdi
g preparation ooxIng oding

Fig. 2. Phase in product flow of stir fried garlic young stem.
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Table 3. HPLC set-up for riboflavin measurement.
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Items Set-up description
Column Water’s symmetry Cjs (3.9 X 150mm)
Detector UV 253nm, FL 375nm
gradient
Mobile phase @ 1mM hexane sulfonic acid 100mM KH:PO; 90 : Methanol 10
® 1mM hexane sulfonic acid 100mM KH;PO, 50 : Methanol 50
Flow rate 1.0 mé/min
Chart speed Smmymin
AUFS 0.16
Injection volume 1044
Column oven temperature 40T
Table 4. Comparison of riboflavin contents in various foods from different data source. (Unit : mg/100g)
. . Koran i Japanese . I
Food item Experimetal data Food -composition composition table Lim et al.
table
Sausage(Vienna) 0.028 0.12 0.13 0.048
Carrot 0.016 0.05 0.06 0.043
Onion 0.012 0.01 0.01 0.04
Garlic young steam 0.047 0.22 0.15 0.04
Dried shrimp | 0.327 0.10 - .
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Table 5. Changes of riboflavin, moisture content and pH of stir fried sausage-vegetable at various cooking process.

Riboflavin Moisture Content
Sample and Process (mg/100g) %) pH

Sausage(Vienna)

Uncooked sausage 0.028+0.003*" 57.625+0.488" 6.315:0.162"

Cutting 0.019+0.003 58.835+0.078° 6.115+0.021*
Carrot

Uncooked carrot 0.016+0.002" 89.295+0.785" 6.525+0.007°

Washing 0.012:0.001° 89.455+0.601° 6.475+0.064°

Cutting 0.006+0.001° 89.305+0.233° 6.620+0.028"
Onion a

Uncooked onion 0.012:£0.000° 88.105+1.110° 6.100.071

Washing 0.009+0.000" 89.385£0.389" 2'3; fg'gg;

Cutting 0.008+0.000° 90.590+0.141° D
S::Stz‘f;;g;: 0.014:0.001 69.135+0.346 6.165+0.035

1) Mean * Standard Deviation

2) Values with different superscripts in a column are significantly different at p<0.05 level (LSD method).

Table 6. Changes of riboflavin, moisture content and pH of stir fried garlic young stem at various cooking process.

Riboflavin Moisture  Content
Sample and Process (mg/100g) %) pH

Garlic Young Stem

Uncooked Garlic Stem 0.047+0.005°>7 82.755+0.544° 7.115+0.02°

Washing 0.038+0.001° 85.975+0.601° 6.440.01°

Cutting 0.035+0.001° 82.030:0.268° 6.47+0.04°

Blanching 0.024+0.002* 81.910+1.089" 5.37+0.02¢

Soaking 0.021+0.001° 83.995+0.898° 5.555+0.04°
Dried Shrimp 0.327+0.024 14.83020.396 8.303+0.100
gzounkzds?eti Fried Garlic J 0.067:£0.002 78.1050.346 7.480+0.028

1) Mean * Standard Deviation

2) Values with different superscripts in a column are significantly different at p<0.05

level (LSD method).
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Table 7. Changes of riboflavin, moisture content and pH of stir fried sausage-vegetable at various holding temperature

and duration.

. R Riboflavin Moisture Content
Holding temperanure and duration (hr) (me/100g) %) pH
Room temperature(23C)
Just cooked dish 0.014+0.001*"" 69.135+0.346° 6.165+0.035"
2 hours 0.012+0.001° 74.300:0.967° 6.015+0.035"
4 hours 0.010+0.000° 74.105+0.134 6.285+0.035°
6 hours 0.0100.000° 53.625+0.064° 5.815+0.106"
Warm temperature(65 C)
Just cooked dish 0.014+0.001° 69.135:0.346" 6.165+0.035°
2 hours 0.010£0.002° 73.125+0.163° 6.090+0.028"
4 hours 0.009+0.001° 70.785+0.290° 6.195+0.035°
6 hours 0.008+0.001° 50.550+0.863° 5.71020.014°

1) Mean + Standard Deviation

2) Values with different superscripts in a column are significanily different at p<0.05

level (LSD method).
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Fig. 3. Changes of riboflavin content of stir fried
sausage-vegetable at various holding temperature and
duration.

Table 8. Changes of riboflavin, moisture content and pH

temperature and duration.

Fig. 4. Changes of riboflavin content of stir fried garlic
young stem at various holding temperature and duration.

of stir fried garlic young stem at various holding

Riboflavin Moisture Content
Holdi i
olding temperature and duration (hr) (me/100g) %) pH
Room temperafure(23C) 0.067+0.002°"* 78.105£0.346" \
Just cooked dish b b 7.480+0.028
0.056+0.001 77.140+0.014 b
2 hours . ¢ 7.365+0.064
4 hours 0.051+0.002 75.215+0.233 7 065+0.035°
d d .065+0.
6 hours 0.044+0.002 73.125+0.884 6.505+0.190"
Cold temperature(4.0C)
Just cooked dish 0.067+0.002° 78.105+0.346" 7.480+0.028°
2 hours 0.064:0.004" 77.920+0.071° 7.155+0.049°
4 hours 0.056:0.002° 74.870+1.853 6.890+0.014°
6 hours 0.047+0.004° 73.495+0.926° 6.530+0.226°
1) Mean + Standard Deviation

2) Values with different superscripts in a column are significantly different at p<0.05 level (LSD method).
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