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Introduction of sansho-pepper flavor to water by using nano-bubbles generator
and its application to the field of food manufacturing
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Abstract To evaluate new nano-bubble applications in food industry, we examined nano-bubble
water, of nano-bubbles stably kept in water, infused with food flavors. A column with
sasho-pepper pericarp was attached to the nanoGalf air inlet. The obtained nano-bubble water had
sansho-pepper flavor. The sansho-pepper aroma was not detected one day later, but the flavor was
well preserved for as long as four weeks. This suggests that nano-bubble surfaces adsorbed flavor
molecules, which made it possible to preserve the flavor molecules for long periods.
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Fig.1 Experimental setup to generate nano-bubble water
with flavor
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Fig.2 Cross-sectional view of the aspirator
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Fig.3b Photograph of sansho-pepper

ALEEIT, UTOEHTE N5 kE28ET 5,

R 7T, WEBICRF 2 U —EIROFEHE AR S
7oL B BRI IR & BT 5,

JERE SNTHIRIE, WEIEROR Y T = ) —FIROFK
DOWEE CTEEMET 5, 2 OMERD LTI Ttk
JENERAERS AN LE Y M 5EARERS] LRI
MEER IS,

MATHEY A ERRIT, R 6HH LeANER
BICHESNT-ERZTANEFY r—Ae@miad 52 & T
B En5,

ZOFED & — AT R LT UG S TR D
e U 72 I O FE & B 13 5 72 i DG s <l
ELTZ7 4 W Z—DBRITHNTWD,

W5 | % IR S NI KIRIRFTR L, I ¥ TRy s
A TCHE D M5 IRICINEERT 5,



R RN NS Nl | RN A B k1227 V£t = S
J ) ANVATTHAT B, T ) RIS LI KIIREAR TR
. 7 7 AV TORIEIZ L AREOHTH & & Ak
LA TFH I NIRRT B,

2.2 ABMH &EEEY

PN D8 EHE, BLF O L D ICHREE Lz, B L7 1R
(Fig.3b) #%& Y 7r—A (pl0X & X100mm) (2L, 3K
BREEE OB AT OF Y iy L ER B FE I N2
I NTNKRENER LTz, (ERS % Table 1 12”7,

Table 1 Operation conditions to generate nano-bubbles

with flavor
Pressure in mixing box 300KPa
Liquid flow rate 4L/min
N2 flow rate 0.2NL/min
Operation time 20min
Sansyo-pepper 2.66g
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Table 2 Result of smell and taste test of pepper flavor

Number of people who feel the smell of pepper
/ Number of subjects

Smell test 15/15

Taste test 13/15
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Fig.4 Insoluble flavor molecules around the nano-bubbles

in water
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Fig.5 Time course of total number of nano-bubbles

4. &

AEIOFRBRICE Y, T AT E W TKICREMEZ 1L
WOEFY 25952 LIZBI L, 2OFV N 48M%E D
L CWD 2 ERMERTE T, D2 b, 4%F/
INT VIS SRR 2 EDF D 5053 B~ B A3
FFCE D,

A% LIS OF O WE OREe & oy B~ &
ERL-ERHOF ) XTI NUFAEIEB O ZHED T2,

BE X

[1]1 IDEC REVIEW1993 FlREXMER L pp.8-18 (1993)

2] AHESHIED, AKREHRRTS F2R~A 7 mnT
Jboe F I RNTVEAIGRE S, p29-40 (2010)

[3] ATHELEZD, AARMAERERMIE pp.432-433
(2011)

[4] FHE—1F7y, HARMRERERMIS  pp.428-P429
(2011)

[5] T. Fushiki et al., Introduction of Food Flavor to Water by
Using Nano-Bubble Generator, Institute of Food Technologists
Annual Meeting 2012, Las Vegas, NJ, June 25-28 (2012), to
be published

[6] Jin, F. et al., J. phys. Chem. B 2007 vol.111 pp.2255-2261
(2007)

[7] Seddon, J.R.T. et al., Chem Phys Chem vol.13,pp2179-2187
(2012)

[8] 712D, AARMESEAHAS ppa24-425
(2011)

[9] ATHELEIZDY, AARRMRERERHEINE pp.430-431
(2011)



