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Abstract

For the purpose of develop semi-solid baby food, we investigated ingredients, processing aids as a thickener, processing
suitability test, natural antibrowning agent, packing method, novel preservation technology, storage test and quality evaluation.
In results, semi-solid baby food was developed. It’s formulation is eco-friendly apple as a main ingredients, natural rhubarb
extract 5% and thickener 4%. Thickener was used brown rice puffing powder and sweet pumpkin puffing powder. High
pressure processing(HPP) and pouch packaging was used as processing and novel preservation technology. In results of
storage test and quality evaluation, shelf-life of semi-solid baby food was 15 days in 5C cold storage and hedonic score
of sensory evaluation was 4.3/5.0. Taste of them was fresh and sweet.
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AX} 71} o - GoRAle| st AECE V|EHEL (Purvus & Bartholmey 1998; Choi -5 2005).

Zl A9 2R HRE FA|SEF o]A), L]-E%{mg/ 100 g)2 20 2 7)SAE 9 SRl Q7] ZU)sPHA] AL
o]3}, elFAu| 59} g2 A JAALS AEE R Yolof 3} 27153t 247 (minimal processing) H+= careful processing
H, Ald-5(CFU/ml)y= 100 o]s}o]ojof st} 71&o] giFE 1 Aok HAUEE A% 7S B Al
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= o] "larg Q] 0] 812 181l 1 oA dF o] o= (Park JY 2009).

IS B chipE 2 78t QltiMin 5 1993a; Min dutE oz ZR7MSAIEFS HA HAHE= EA8E] o
5 1993b; Kim 5 1997). Al b8/l Higt At} Zghd, Ao A| 4] 7]&el 2L

W o] o] fAS QoA R VeRE AAY V& (high hydrostatic pressure, HPP), 20§ 7|, 0|23} A}
(washing)@} formulation, A, %, §-57|3t AA7|&0] E (iononizing radiation), 338 A (high-intensive pulsed light), 1273
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QlthPark JY 2009; Rastogi 5 2007).
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I AR FEAS S A RE pressure—transmitting medium 2.
2 Areo] Eo] YA chambero] 2!, hydraulic pump=
pressuring piston2 A<5AlA 714l 2ugdA = 4
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3. 24
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Wwignt Yol AEE B4 5 240l o £
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o oul AAE AEA A2e) Gty EAL Table 13}
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Table 1. Composition of thickener source

Rice Brown rice Sweet pumpkin
Calory(kcal) 364.00 314.29 351.00
Carbohydrate(g) 79.60 72.00 71.80
Protein(%o) 6.80 8.10 7.40
Lipid(%) 1.00 0.95 3.00
Dietary fiber(%) 0.40 5.24 1.00
Ash(%) 0.50 5.24 1.30
Calcium(mg) 5.00 19.05 10.00
Vitamin B;(mg) 0.15 0.14 0.54
Vitamin Ba(mg) 0.03 0.19 0.06
Vitamin C(mg) 0.00 100.00 0.00
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o FolE 7} HBA S5 o949 pHE 27] pHol W3] 7he] Ay weh ¥71E e L valuer} thi wtobxli
2 Zolt glglom), 7hy 2 o) Wsbh 03 AR mlulsl RS RGO, O $Fe] g A4 gy, Anl 9 B
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Fig. 1. Effect of thickeners on pH(a), sugar content(b) and viscosity(c) changes of apple baby food during storage.
O: rice, @: brown rice, ¥: sweet potato.
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Fig. 2. Effect of thickener on color changes of apple baby food during storage. O: rice, @: brown rice, ¥: sweet potato.
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Fig. 3. Spoonful characteristics of baby food by thickener.
(a) rice, (b) sweet pumpkin, (c) brown rice.
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Table 2. Mixing ratio of vitamin C and rhubarb for
anti-browning reagent

Vitamin C(%) Rhubarb(%)
1 0.00 0.0

2 0.05 0.0

3 0.1 0

4 0.02 24

5 0.02 1

6 0.01 3

7 0 3

8 0 5
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Fig. 4. pH and viscosity changes with anti-browning reagents
during storage. @: apple 00%, O: vit C 0.05%, ¥: vit C
0.1%, V: vit C 0.02%+rhubarb 2.4%, W vit C 0.02%+
thubarb 1%, [1: vit C 0.01%+rhubarb 3%, € : rhubarb 3%,
<: rhubarb 5%.
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Fig. 5. Baby food color changes with anti-browning reagents concentration during storage. @: apple 00%, O: vit C 0.05%,
W: vit C 0.1%, V: vit C 0.02%+rhubarb 2.4%, B vit C 0.02%+rhubarb 1%, []: vit C 0.01%+rhubarb 3%, €: rhubarb

3%, <>: rhubarb 5%.
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Fig. 6. pH, acidity, sugar content and viscosity changes with storage time. @: Market baby food, O: Brown rice, V¥:

Sweet pumpkin.
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Fig. 7. Color change with storage time for apple baby food. @: Market baby food, O: Brown rice, ¥: Sweet pumpkin.
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Fig. 8. Comparisons of sensory evaluation of semi-solid
baby food. @: Market baby food, O: Brown rice, A: Sweet
pumpkin.
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Table 3. Effects of HPP and thickener on the microorganisms during storage at semi-solid apple baby food (Unit: CFU/g)

Storage time Brown rice Sweet pumpkin Brown rice+HPP Sweet pumpkin+HPP
(day) Bactria E. coli Bactria E. coli Bactria E. coli Bactria E. coli

0 2.54x10° N.D. 7.85x10° N.D. ND. N.D. N.D. ND.

5 2.54x10° N.D. 9.10x10 N.D. ND. N.D. N.D. ND.

10 5.10x10° 1.50x10' 3.90x10° 2.00x10' ND. N.D. N.D. ND.

15 1.34x10* 2.40x10' 1.09x10* 4.00x10" ND. N.D. N.D. ND.

hAF5S g A3, A% 109 T 1.50<10', 2.00x10'
CFU/g 222 Yettou, 219 gt A= 3¢ A
A7IZke] 15%0] AUE S HEEA esih meba
219 A7}k AS o] g3 vtng ol gAlo) glolA 15
ZH 10ColA WAAASE Aol nAEsH RgS B
A3e Bk

(@)
(b)

Fig. 10. Comparisons of spoonful with high pressure
treatment. (a) sweet pumpkin, pre(left) and after(right) HPP,
(b) brown rice, pre(left) and after(right) HPP.
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Fig. 9. Viscosity changes with storage time of semi-solid ol LLFFE 71X et v ER HolS o, oFF
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Table 4. Nutrition of baby foods

Nutrition facts Brown rice Sweet pumpkin
Calories(kcal) 39.9 40.3
Carbohydrate(g) 9.0 9.1

Dietary fiber(g) 0.3 03

Sugars(g) 0.4 0.5
Protein(g) 0.3 03
Fat(g) 0.3 0.3

Saturated(g) 0.0 0.0

Trans(g) 0.0 0.0
Cholesterol(mg) 0.0 0.0
Sodium(mg) 4.0 4.0
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