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Nutrition Analyses of Nutrition Bar Cooked with a Solar Box-cooker
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Abstract

The objectives of the study were to analyze and compare various nutrient contents in nutrition bars after cooking
with a solar box-cooker (SBC) or conventional oven. The SBC was preheated for 30 min and the sample was cooked
at 120°C for 4 hours. The control sample was cooked with a conventional oven (CO) at 180°C for 16 min. Macronutrients
were analyzed by the AOAC method. Analyses of vitamin By, niacin, vitamin B¢ and vitamin C were conducted with
HPLC, and isomers of vitamin E were analyzed by GC-FID. The mineral content was analyzed by ICP-AES. The
contents of macronutrients, vitamin B, vitamin Bg, vitamin C and minerals did not show significant differences between
samples cooked by SBC and CO. However, the content of niacin was significantly higher in the sample cooked with
SBC (1.05 mg/100g) than in that cooked with CO (0.58 mg/100g). Among the analyzed vitamin E isomers, - and
d-tocopherol were not detected. The contents of a- and y-tocopherol and y-tocotrienol were significantly higher in
the sample cooked with SBC (103.43, 70.74, 56.14 mg/100 g, respectively) than in that with CO (47.87, 13.35, 10.34
mg/100 g, respectively). Our study finds that cooking nutrition bars in the SBC maintains the nutrient contents as
well or better than conventional cooking using CO. However, further study of more food varieties is needed. Moreover,
the content of riboflavin, which is known to be vulnerable to the light, must be analyzed as well.
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(Table 1) Recipe of the nutrition bar sample

Barley (g) 40
Corn (g) 40
Prosopis juliflora (g) 20
Amaranthus caudatus seed (g) 10
Ficus sur (g) 5
Egg (eca) 1
Banana (g) 10
Peanut (g) 5
Sesame (g) 5
Water (mL) 100
2) 717]
B AT AREE HYE 2ES s A eEAE (Sun
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(Table 2) HPLC operating condition for vitamin B group and vitamin C analyses

Vitamin B group

Vitamin C analysis

Model
Injection volume

Column

50mM NaH2P04

Mobile phase . .
(adjusted to pH 2.5 with HCI)

Flow rate 0.8 mL/min

Detector UV 254 nm

Shimadzu HPLC-20A(UV-VIS)

10 uL

YMC-PACK Pro C18, 250x 4.6 mml.D. S-5 um, 12 nm

30% methanol

(with 0.14% Hexanesulfonic acid and 1% acetic acid)

0.5 mL/min

UV 540 nm
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(Table 3) GC-FID operating condition for vitamin E isomers analysis

Condition
Model Shimadzu GC-2010 Plus(FID)
Injection volume 1 uL
Injection mode Split, 10 : 1

Column

Column oven temperature
Column flow

300C
320C

Injection temperature

Detector temperature

HP-5 30 mx0.25 mm [.D. 0.25 pm
250°C(10min)—10 ‘C/min—320 C (5Smin)

1.0 mL/min

0]
H

tel & 771489 el wek 0.01, 0.05, 0.1, 2,
10 pg/ml =2 Azt AFdS 2T F
Fack. = A Zek=nl 9AE4A(ICP-AES)
X z71& <Table 4>o] YERHSITY.
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(Table 4) ICP operating condition for mineral

analysis

Condition
Model Shimadzu ICPE-9000
RF power 1.20kW
Torch height Split, 10:1
Plasma gas rate 10 L/min
Carrier gas rate 0.70 L/min
Purge gas rate 300C
Optical system 320C

(Table 5) Macro nutrient composition of samples

3. &A4lEA

AP Aol TE A= SPSS =
(Version 17.0)& o]83te] #A35llth. BE AA=
Al wHES A3dvte] Parx|oln, duke By B
g eEoa xElgh AlFe F w3t AolE EAEI
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z2)gk A 747+ 14.00. 8.11 /100 g, E1SF
2 zalas 49 7zt 14.00. 7.21 g/100 go]
Ehffo]  frefgh Abole gldnh wFdgs I &

(Unit : g/100 g, DWB)

Conventional oven

Solar box cooker

Carbohydrate 75.42 76.36
Crude protein 14.00+1.12 14.00+1.11
Crude fat 8.11+0.98 7.21£0.72
Moisture content 2.50+0.15 2.50+0.18
Ash 2.47+0.25 2.43+0.17
Energy(kcal/100g) 431 426

Values are mean+SD and are not significantly different between two groups by Student's t-test.
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(Table 6) Micro nutrient composition of samples

§-tocopherolS- 7AZEA] &9k} <Table 6> F7]2 3t
2 243, Ca, Cu, Fe, K, Mg, Na, P, Se?| gk
dukor oz zgdt ¢ Ztzt 7.99, 1.07, 2.4, 155.50,
6.07, 3.06, 151.50, 1.24 mg/100 go]i EjFPo B o
2 z23 A 42 7.98, 0.96, 2.76, 166.00, 6.41,
3.04, 164.00, 1.24 mg/100 go = JeR} £2J3k 2}o]

7} §19t} <Table 7>.

(Unit : mg/100 g, DWB)

Conventional oven

Solar box cooker

Vitamin C

Vitamin B;

Niacin

Vitamin Bg

Vitamin E isomers

a-tocopherol
3-tocopherol
y-tocopherol
S-tocopherol

y-tocotrienol

1.83+0.15 1.61+0.14
12.67£1.10 12.98+1.12
0.58+0.05 1.05+0.09%*
9.93+0.12 8.25+0.11
47.87+4.71 103.43+9.54%*
13.354+2.47 70.74+8.72*
10.34+2.78 56.14+5.24*

Values are mean+SD.
* 1 p<0.05 by Student's t-test.

(Table 7) Mineral composition of samples

(Unit : mg/100 g, DWB)

Conventional oven

Solar box cooker

Se

7.99+0.07 7.98+0.06
1.07+0.05 0.96+0.03
2.44+0.31 2.76+0.21
155.50+2.12 166.00+2.83
6.07+0.08 6.41+£0.04
3.06+0.06 3.04+0.02
151.50+5.71 164.00+7.00
1.24+0.21 1.24+0.18

Values are mean+SD and are not significantly different between two groups by Student's t-test.
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