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Baby powder is an astringent powder used to prevent diaper rash. It also has other cosmetic uses.
In general, it is composed of talc powder (talcum powder). Talc powder is harmful if inhaled because
it can cause significant lung damage. With the aim of developing a new rice-based baby powder, three
kinds of rice varieties were selected and pulverized. To determine the cost-effectiveness of the differ-
ent states of rice powder, several milling processes were tried, and the powder characteristics of the
resulting rice powder, such as particle size, biological activities, digitalized color value, and moisture
content before and after coating treatment with essential oil and silicon oil, were examined. “Goami”
showed good flour characteristics with respect to lightness (92.0, L*[D65] value) and particle size (8.9
um). SEM analysis showed that the rice powder particles coated in the essential oil and silicon oil
showed a smoother and rounder appearance than those of the talc powder. In addition, the average
particle size was decreased by the essential oil and silicon oil coating. The silicon oil coating solved
the problem of moisture absorption in rice flour. Rice flour properly coated with essential oil and sili-
con oil shows great potential as a new material source of powder.
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Table 1. The ratio of rice-bran contents and white rice recovery rate by milling process
Varieties Yeonghojinmi Goami Hanarum
Materials Rice-bran White rice Rice-bran White rice Rice-bran White rice
Ratio (%) 10.50.2 89.5+0.2 9.6%0.3 94.4+0.3 14.2+0.9 85.8+0.9
Table 2. Color analysis of rice-bran and white rice before and after milling process
Baby powder Yeonghojinmi Goami Hanarum
Materials Talc Brown rice White rice Brown rice  White rice  Brown rice =~ White rice
L*(D65) value 93.7 82.5 89.9 84.6 92.0 84.9 92.0
a*(Deb) -0.8 15 -0.1 0.9 -04 0.7 04
b*(D65) 47 14.2 74 11.6 59 103 54
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Table 3. Lipid contents of rice-bran and white rice before and after milling process

Varieties Yeonghojinmi Goami Hanarum
Materials Rice-bran White rice Rice-bran White rice Rice-bran White rice
Lipid contents (%) 3.1+0.1 1.1+0.0 3.2+0.1 1.1+0.0 3.1+0.1 0.9+0.0

Table 4. Size discrimination of floured rice powder after first milling

Mesh size Particle size (um) Yeonghojinmi (%) Goami (%) Hanarum (%)

50 > 300 6.0 9.9 125

100 300~150 317 371 40.0

140 150~106 218 28 217

170 106~90 12.2 132 149

200 90~75 8.7 9.7 8.7

200> 75 > 19.7 7.3 2.1
09%%5 TS AT 5 AATH(Table 3). W YN S E9e 3FEY 4 ET I #E
5 Z3bel doA o Ax AVFRETL BRI vhAh AS =
2ol mE 4 oier{o] £ 2 4 AU o)A AAEnE #2RE BT o] 7}
oS ARG BES] B AxE A ET AlEE o kAt dwrd o2 wolH gpHo A EE BAE U8
Hl g9t Fe R YA §AE dFOE ALEo] o, 23 gote FEEY S 2 o5 24 Fe o
7189 AEWHE NEFS BE A7 Eo B 40TolA AAE #AE 5 9, Tolv]E X Jukn] Bkl o
Azste] B7FE o AH8-ske 4 7](cyclo mil)Z &7} A 54 2 22 AV AR desiA AgEo e
FE5 AATH1]. o] AVFFE AE o] &3] AV|ER B 100 um /g YA7F Bo] #AHS & & AU} (Fig. 1).
A3} Table 49 YePH A} 2o] 50W 4] o]l M= F57 B A 22 FEEFFEWANY AEEAEE By
vE 6%7F Fob AJL, otrlE 9.96%, gobE-E 12.5% 7} St A3} Table 591 Vel A o] FEF4&-E topn|7}
dorgiddt. agla b 2e 3719 200M 4 S 533 A 7 ESE Holal 9a, 45 FEFFE0) M B
A58 E 19.7%, LotvE 73%, ot 21% Y-S #AS S5 Boln Yot AEEATE B4 A3} qolu|7} 77%E
F Ao D BHE o] & A dvv duin e & A 7ME e AS & 5 AN, G577 597%2A 7HE
2ol o FA B0l ¢4 Rt U3 S B g 28 59 2% EAYME Jadnt

Talc powder (x 300) Goami white rice powder (x 300)

Fig. 1. SEM (scanning electron microscope) image of talc powder and Goami white rice powder. Talc powder (A) showed atypical
and acute shape. Goami white rice powder (B) showed conglomerated form of rice powder particles.
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Table 5. Comparison of water absorption index (WAI) and starch
degradation rate of floured rice powder after first mill-

Table 7. Comparison of water absorption index (WAI) and starch
degradation rate of floured rice powder after ultra fine

ing milling
Varieties WAI (g/g)  Starch degradation rate (%) Varieties WAI (g/g)  Starch degradation rate (%)
Yeonghojinmi 1.59+0.08 5.97+0.12 Yeonghojinmi 1.24+0.02 3.05+0.10
Goami 1.71£0.09 7.70£0.15 Goami 1.15£0.02 2.33£0.11
Hanarum 1.62+0.05 6.89+0.24 Hanarum 1.16+0.02 2474013
FEEFET AREAEANN $4F B BT ofelsh Holg ol +EES &0l 1159 11602 £52 1Y
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Table 6. Average particle size of floured rice powder by ultra fine milling

Yeonghojinmi

Goami Hanarum

Particle size (um) 6.8+2.4

10.1424 10.3£2.6

1 dx’
-k A A X

FCRIC 20.0kV 12.4mm x1.00k SE(M) 50.0um

<
f,‘

Fig. 2. SEM image of floured rice power by ultra fine milling. Yeonghojinmi powder (A) showed that large powder particles
over 30 ym and small powder particles below 10 um. Goami powder (B) showed more equal size of rice powder particles than

(A).
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Table 8. Moisture contents of rice powders according to the essential oil and silicon oil coating
Treatment Yeonghojinmi (%) Goami (%)
Rice powder 10.540.1 11.1£0.1
Powder + Lavender E. Oil 3% 6.0£0.2 5.740.2
Powder + Tea Tree E. Oil 3% 6.3+0.3 5.60.2
Powder + Lavender E. Oil 3% + silicon oil 1% 24+0.1 3401
Powder + Tea Tree E. Oil 3% + silicon oil 1% 2.310.2 29402
Table 9. Average particle size of floured rice powder coated Holu gt} & TE3 g8 g9 A oAld 2
with lavender and tea tree oil after ultra fine milling FES B3 1 7|54 22 A9 E E9E Ay, 243
Oil coating Yeonghojinmi ~ Goami Hanarum 250 B 4A 2719 o Ald oY FE Fo YAt A7)
Lavender oil 3% 14022  89:21 10823 = 2AT A%E 3 9o Hekd A o], dEvlE 24
135 )| =
Tea tree ofl 3%  115:23 8921 10823 AFQ FP A A A7 68 ymo ot ehilti ok B E
g ZH % 1407 115 imZ F7}ehe d4S B, oty
_ = B QA3 0] © Hls] ZEIAZAE 3 QAxle
FEEEHWASA gok 0%l $0E Bhstn g DA W01 umpd M 29AYE T G
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Fig. 3. Picture of particle size analysis of floured rice powder before and after lavender oil coating. Uncoated Yeonghojinmi powder
(A) showed two major peaks around 7 and 30 ym. Lavender oil (3%) coated Yeonghojinmi powder (B) showed that average
particle size was increased. In Goami, uncoated (C) and Lavender oil (3%) coated powder (D) displayed similar shapes

and average particle size.
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FORIC 20 0k 12 Lo w3 OOk SEQM)

Fig. 4. SEM photographs of coated powder with essential oils. Yeonghojinmi + Lavender E. Oil 3% (A), Yeonghojinmi + Tea Tree
E. Oil 3% (B), Goami + Lavender E. Oil 3% (C) and Goami + Tea Tree E. Oil 3% (D) powders showed round types than
non-oil coated rice powder. Goami + Lavender E. Oil 3% (C) powders present more round and equal shapes than others.
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