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Abstract

In this study, changes of nutrients such as vitamins, minerals, and antioxidants were determined by using a
multi-functional grinder. Contents of vitamin C and vitamin B; were measured by HPLC, and antioxidant activity
was estimated toward free radical scavenging effect in using DPPH. Contents of minerals(Zn, Mn, Fe, Mg, K,
and Ca) were computed by ICP-Mass. Results identified that the contents of vitamin C was 44.06+10.86 mg/kg
in mandarine, 132.1+22.80 mg/kg in orange, and 12.79+2.01 mg/kg in pineapple by using the hand blender for
3 minutes, and the loss rate of vitamin C contents were 12%, 7%, and 12% in comparison with the control group.
In addition, the contents of vitamin C were 41.89+5.55 mg/kg in mandarine, 131.51+12.67 mg/kg in orange and
16.76+1.47 mg/kg in pineapple when using of the grinder for 3 minutes, and the loss rate of vitamin C contents
were 16%, 8%, and 17%. The results of vitamin B; showed a tendency to decrease in the same manner as the
content of vitamin C even if there was no significant difference. Furthermore, the result of antioxidant activity
revealed that free radical scavenging effect of sample was 60% decreased when using a hand blender and 10%
decreased when using a grinder. Thus decrease rate of antioxidant activity when using the hand blender was
higher than grinder. Lastly, current study could find any significant differences among the 16 food samples for
cooking when employing the multi-functional grinder(p<0.05).
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{Table 1> Conditions of HPLC analysis for determination of vitamin C and B; contents

Items Conditions
Column Agilent C18
Mobile phase Methanol : 0.1 potassium phosphate buffer = 6.4 (v/v)
Flow rate 0.8 mL/min
Oven temperature 25T
12} UV 265 nm
Detector 22} UV 245 nm

3% UV 234 nm
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{Table 2> Conditions of microwave digestion for analysis of antioxidant activity

Step Temperature Ramp (min) Hold (min)
1 190 15 0
2 190 0 15
3 30 50 0
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<Fig. 1> Vitamin C content in foods.

Mean+S.D. of 3 replicates.

"¢ Different superscripts within the same column are
significantly different by Ducan's multiple range test
(p<0.05).

Mixer: Mixer was used for making sample.

Hand blender: Hand blender was used for making

sample.

Grinder: Grinder was used for making sample.
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<Fig. 2> Vitamin B; content in orange.

MeantS.D. of 3 replicates.

® Different superscripts within the same column are
significantly different by Ducan's multiple range test
(p<0.05).

Mixer: Mixer was used for making sample.

Hand blender: Hand blender was used for making

sample.

Grinder: Grinder was used for making sample.
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<Fig. 3> Free radical scavenging effect in foods.

MeantS.D. of 3 replicates.

"¢ Different superscripts within the same column are
significantly different by Ducan's multiple range
test (p<0.05).

Mixer: Mixer was used for making sample.

Hand blender: Hand blender was used for making

sample.

Grinder: Grinder was used for making sample.
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{Table 3> Content of zinc(Zn) in foods according to use of mixer, hand blender and grinder

(mg/kg)

Food Zn
Mixer Hand blender Grinder
Pork 10.24+0.51™" 10.67+0.54" 9.93+0.46"
Garlic 5.94+0.29" 6.02+0.32" 5.9+0.27"
Egg 9.62+0.44" 9.47+0.45" 9.32+0.46"
Dough 0.37+0.02" 0.33+0.03" 0.35+0.01"
Beans 8.19+0.43" 7.91+0.37" 7.99+0.40°
Milk 2.640.13" 2.7+0.15" 2.76+0.14"
Mushroom 2.95+0.37" 2.58+0.33" 3.38+0.36"
Spinach 5.5140.15" 5.36+0.27" 5.2940.23"
Orange juice 0.22+0.14" 0.24+0.10" 0.24+0.12"
Potato 3.6+0.18" 3.35+0.18" 3.23+0.20"
Pineapple 0.26+0.21" 0.4+0.23" 0.54+0.23"
Carrot 1.08+0.26" 0.99+0.25" 1.13+0.27"
Soy souce 5.32+0.25" 5.29+0.29" 5.43+0.22"
Vinegar 0.12+0.05" 0.19+0.03" 0.19+0.03"
Red pepper powder 2.67£0.13" 2.840.17" 2.63+0.12"
Salt 0.16+0.01" 0.1+0.04" 0.11+0.03"

" Values are Mean+S.D. of 3 replicates.

* Different superscripts within the same column are significantly different by Ducan's multiple range test (p<0.05).
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{Table 4> Content of manganese(Mn) in foods according to use of mixer, hand blender and grinder

(mg/kg)
Food - Mn -
Mixer Hand blender Grinder

Pork 0.07+0.03™" 0.07+0.02" 0.06+0.01°
Garlic 3.67+0.38" 3.19+0.37" 3.16+0.40"
Egg 0.34+0.01" 0.320.02" 0.33+0.04"
Dough 0.60+0.23" 0.49+0.26" 0.46+0.22"
Beans 8.67+0.39" 7.29+0.64" 7.5620.68"
Milk 0.05+0.05" 0.12+0.03" 0.06:0.04"
Mushroom 1.80+0.29" 1.70+0.30" 1.38£0.27"
Spinach 5.22+0.46" 5.58+0.44" 5.96+0.42"
Orange juice 0.26+0.13" 0.14+0.01° 0.29+0.13°
Potato 1.66£0.27" 1.68+0.24" 1.51£0.27"
Pineapple 12.94+0.65" 12.39+0.62" 12.4740.67"
Carrot 0.79+0.24" 0.68+0.22° 0.76+0.25"
Soy souce 7.98+0.55" 7.84+0.59" 8.64+0.60"
Vinegar 0.10£0.01" 0.12+0.01" 0.09+0.03"
Red pepper powder 2.11+0.11° 2.20+0.13" 2.1120.15"
Salt 0.72+0.94" 0.05+0.02" 0.04+0.03"

Y Values are Mean+S.D. of 3 replicates.
* Different superscripts within the same column are significantly different by Ducan's multiple range test (p<0.05).

{Table 5> Content of ion(Fe) in foods according to use of mixer, hand blender and grinder

(mg/kg)
Fe
Food ; :
Mixer Hand blender Grinder

Pork 14.56+2.73 " 14.1242.71° 12.0742.66"
Garlic 16.21+0.86" 15.00+0.75" 15.54+0.78"
Egg 25.64+1.22" 24.20+1.29" 24.91+1.25"
Dough 7.96+2.43" 6.07+2.34" 6.32+2.32"
Beans 24.87+4.00" 31.48+4.55" 35.60+4.78"
Milk 16.63+0.69" 16.58+0.82" 15.79+0.79"
Mushroom 15.91+0.80" 15.17+0.76" 15.36+0.67"
Spinach 40.87+2.04 37.56+1.89" 39.54+1.97"
Orange juice 16.05+0.77" 16.04+0.73" 16.22+0.81°
Potato 20.58+3.17" 25.61+3.27" 25.98+3.79"
Pineapple 19.64+1.11° 17.08+1.03" 18.89+1.10"
Carrot 16.95+2.80° 19.81+2.99° 14.89+2.74
Soy souce 30.39+1.26" 33.27+1.87° 33.60+1.88"
Vinegar 21.32+1.07" 22.29+1.12° 21.06+1.06"
Red pepper powder 29.62+1.48" 31.86+1.60" 30.14+1.51°
Salt 23.90+1.20" 25.21+1.84" 23.47+1.18"

Y Values are Mean+S.D. of 3 replicates.
* Different superscripts within the same column are significantly different by Ducan's multiple range test (»p<0.05).
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{Table 6> Content of magnesium(Mg) in foods according to use of mixer, hand blender and grinder

(mg/kg)
Food . Me .
Mixer Hand blender Grinder

Pork 2.03£0.11" 2.27+0.24" 2.030.70"
Garlic 2.65+0.13" 2.45+0.17" 2.5140.14"
Egg 1.12+0.07" 1.02+0.05" 1.07+0.04°
Dough 0.23+0.01" 0.21£0.01° 0.21=0.01"
Beans 5.69+0.27" 5.89+0.34" 5.9240.30"
Milk 0.91+0.07" 0.91=0.02" 0.96+0.05"
Mushroom 1.18+0.26" 1.05£0.25" 1.10£0.26"
Spinach 430+0.21° 4.13+0.18" 4.15+0.21°
Orange juice 0.33+0.22° 0.37+£0.24" 0.44+0.21°
Potato 2.48+0.36" 2.23+0.32" 2.1440.33"
Pineapple 1.19+0.26" 1.35+0.24" 1.57+0.28"
Carrot 0.81+0.23" 0.64+0.28" 0.81+0.24"
Soy souce 6.86+0.21" 6.47+0.27" 7.00+0.35"
Vinegar 0.47+0.04" 0.4420.01" 0.48+0.03"
Red pepper powder 2.98+0.10" 3.03+0.15" 2.9840.16"
Salt 0.16+0.05" 0.17+0.03" 0.16+0.01"

Y Values are Mean+S.D. of 3 replicates.
* Different superscripts within the same column are significantly different by Ducan's multiple range test (p<0.05).

{Table 7> Content of potassium(K) in foods according to use of mixer, hand blender and grinder

(mg/kg)
Food - K -
Mixer Hand blender Grinder

Pork 37.71x1.77™" 37.87+1.90" 36.34+1.82°
Garlic 51.52+2.58" 49.06+1.97" 48.46+2.43"
Egg 13.38+0.67" 12.34+0.45" 13.08+0.52"
Dough 1.10£0.07" 1.0940.09" 1.08+0.05"
Beans 36.52+1.83" 35.30+1.77" 38.82+1.89"
Milk 13.10+0.66" 12.91+0.55 13.46+0.67"
Mushroom 17.91+1.07° 15.52+0.94" 17.03+1.01°
Spinach 36.32+1.89" 36.99+1.79" 36.53+1.80"
Orange juice 13.0143.65" 6.14+3.31° 6.81+3.38"
Potato 50.00+2.45" 50.33+2.52" 49.65+2.39"
Pineapple 8.51+0.63" 8.60+0.57" 9.68+0.68"
Carrot 23.64+1.38" 21.91+1.27" 21.39+0.85"
Soy souce 49.30+2.47" 46.50+2.33" 50.48+2.02°
Vinegar 6.98+0.32" 6.70+0.34" 7.09+0.18"
Red pepper powder 32.27+1.68" 32.39+1.62" 31.98+1.59"
Salt 2.73£0.35" 2.77+0.33" 2.46+0.32"

Y Values are Mean+S.D. of 3 replicates.
* Different superscripts within the same column are significantly different by Ducan's multiple range test (p<0.05).
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{Table 8> Content of calcium(Ca) in foods according to use of mixer, hand blender and grinder

(mg/kg)
Food Ca
Mixer Hand blender Grinder

Pork 0.25+0.01™ 0.20+0.13" 0.20+0.12"
Garlic 0.50+0.03" 0.47+0.02° 0.48+0.01°
Egg 2.39+0.12" 2.29+0.09" 2.3240.13"
Dough 0.09+0.01° 0.08+0.02" 0.08+0.02"
Beans 3.2040.12° 2.97+0.15" 3.1440.16
Milk 4.64+0.18" 4.76+0.22" 4.8240.24"
Mushroom 0.16+0.05° 0.16+0.06" 0.27+0.04°
Spinach 3.36+0.33" 3.72+0.35" 3.75+0.38"
Orange juice 0.38+0.22" 0.33£0.21° 0.33£0.21"
Potato 0.38+0.21° 0.44+0.22" 0.42+0.22"
Pineapple 0.39+£0.22" 0.65+0.23" 0.79+0.24"
Carrot 1.09£0.25 0.96+0.24" 1.12+0.26"
Soy souce 1.88+0.09" 1.84+0.07" 1.9420.10°
Vinegar 0.39+0.22° 0.45+0.23" 0.45+0.22°
Red pepper powder 0.51+0.22° 0.59+0.23" 0.46+0.22°
Salt 0.24+0.01" 0.24+0.02" 0.24+0.01"

" Values are MeantS.D. of 3 replicates.

* Different superscripts within the same column are significantly different by Ducan's multiple range test (»p<0.05).
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