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Improve the Quality for Green Tea Beverages Using Nitrogen Gas Ultra Fine Bubble Water

Sou UEMURA, Toru SAGO and Hiromi TAGUCHI

We report on the application of our knowledgeable ultra-fine bubble (referred to as UFB) technology to improve the

quality for green tea beverages. Green tea was extracted using ultrafine bubble water, subjected to processing and

preservation tests, and compared to extraction with distilled water. After heat sterilization at 80 °C for 30 minutes, the

evaluation by L*a*b* color model howed that the color difference was 10.3 when distilled water was used, but was reduced

to 5.96 when N, UFB water was used. The remaining percentage of epigallocatechin and epigallocatechin gallate was
about 15-20 % higher in the N2 UFB-treatment. These results suggest that the No UFB water inhibited the oxidation of

catechins and reduced browning.
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2. EBRAE
2.1 UFB /KD %

UFB /K%, UFB #425E (IDEC #hlssh i
FZIN-10) Z# MW TR L7z, ZARBEAK20L 2 mH
L7235 20°CLL FIZfR B2, itk 16.7 L/min T
60 SRR ST, Z0OM, BET AR %
UFB FAZEEICHRE L, E£F % 2.5 L/min TEX
L, UFB /K& % L7=. % L7= UFB /Kix, F/
KA RES AT N (BRI H A - T A K
248 NanoSight NS300) & T+ o il S
EHRERE L. £, IBGERIBEELR—¥
TNVERIFEEFEF (CR# DKK, DO-31P) (2 CHlllE L
7.
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ZHRREMRITA Y - SEMRIFIEE KN
ZERRICTX D HRY - TSN KELHEH L.
R TS E M L, 2022 4F 5 HICAEEX
N1 BFBRONSEREMK L, KETEME
4 mm OFRIZTHWLEDOEREL, HEEE 1.4 mm
DRI CHELZBRE L. EFE T A UFB (LIF,
N, UFB) ALPRX & LT, fifiHIE%A & 1000mL O &
— B —IZZHE 20 g & 10 °CD N, UFB 7k 1000 mL
ZAN, 10°COMER=ETIKMHELZ. £/,
KX (= hr—/LH) & LT, UFB ZA%E
Z L TWRW 10 °COEBE K E AW CREED )
TR AR L.

M, X 75SumDORAT L AfA v
TAHEL, FRAHHIERZ S,

23 BEDREFHER

50 ml D 7 7 AREAZ A5G 7o ok A% it HE K % o B2 A AL,
80 °CT 30 /rMGin L CREWE L. fmtk, MHIR
B (7 A = A8 LH43-12P) (2T 30°CT
4 B, RAFABRICHEL 7.

2.4 Al

PR R 2 o ER s (2= I 7 v ¥ V%
WA SR, CM-5) I TR L7, JEIXE
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L*a"b" #0212 TRkl L 7=. 75 JE 132 L2 i
B % Ofk A K O L'a"d" o Xl 4 A &
L, ROKXICE>THHLE.

AE:J(AL*)2+(Aa*)2+(Ab*)2 (1)

25 hTx208, A7 420D0MH

BT XM, BT x=AT HPLC (kXS4 S
FERERTHRL, LC-20A) & HWTHHT Lz, o4rix
BEBEFREM LA — K 228BICLTE 1O
ML, ATXFUCHEIZO- T T X
(EGC) , (-)-=EFuhTsx 41— (EGCG)
D2fEEERE L.

3. laREBR
3.1 UFB KD ¥t%

AWFZE T H W= UFB /K @ ¥ 1L 1.0x10°
+6.4x10° cells / mL (+ Standard Error) T& - 7=.
F7, BRI 117£030m (£SE) THHo7=. xf
MRIX DZH 7K O UFB 2 1% 3.2x107 £1.7x10° cells
/mL, V#H£E1E 230+28.1 nm ThH - 7-.

32 XHWHEERDBEICHT S N, UFB D%
R

N2 UFB /K CHiHY U 72 Sk A fh R, 78 B8 7K CHtl
L7o kAR & bICHERAZ 2L, B CIdE
M7, L' b EIZ b EZN R o7z, £ oK%
2.3 OFETMEFEEHITRAF L, A Z25HT CREMm
LR AR 210R7. X TIEHHEE & o
tB7EMN 104 ThHo7=DIZ% L, N, UFB ALPRX T
1% 5.96 & ABGARIH S, B ERIE, X1
DEIICHRTHHBER B EGOIZEL LD, N,
UFB K CHitH L 72k AS il IR I3 sk a2 7% L C
B, AoNZBOEANNENoTe. S BHIT,
A7 4 B ORETH 2 O M ITMkS: L, N, UFB
AKTHIH U 7oA i i, (RAFHAR P b Z21en
mzoeni.

AR DITAREHEF OB ICEE L, B ~DK
BIIA~y FAR—ZOFEL Y bIEFHREDIT D
MKEMoTZL@ME LTS 19 KIFETIE, N,
UFB /K DIRTFER LN 2.88 mg/L TH Y, A&
KD 777 mg/L £V D7pinoi=Z ERBED I
WCER-T-E2 BNz,

33 hT%248, Ah7x4>~D N, UFB
KDFE

HTHRVHE, W7 =2A L OGHREREK 2a B
5 2¢ 12T, M E% O EGC O ¥ 1% N, UFB
FLFRXAZ 3N T 178.3£1.74 pg/mL, %} BB [X T 169.2
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£1 HPLCOAOTHXUHE, hI7zA ORHEHR
system LC-20A (BRaA 1 & i AT L)
Shim-pack GISS C18
column

(150 mm x 4.6 mm 1.D.,3 um)
A)0.2 %Phosphoric acid in H,O

mobile phase

B)Methanol/Acetonitrile=15:5 (v/v)

A:B=85:15 (v/v)

flow rate 0.6 mL/min
column temp 40 °C
injection volume 10 uL

PDA242 nm(EGC), 272 nm(EGCG,

detection )
Caffeine)

®2 BEDZEIE (N=b, EBHERE)

A4 HHER REE®R

1

H# 2 A% 3B#% 4 8%

ZZBK
N, UFB

0.0 10.4+0.33

0.0 5.96+0.35

10.24+0.16
6.20+0.44

9.88+0.11 10.94+0.39 11.5+0.30

7.37+0.50 7.32+0.82 6.17+0.96

X1 2%
E: xBEX £ : N, UFBUERX

HROBRFME RO LR

+1.58 pg/ml Tho7-. BEHEK TN TN,

134.6+1.31 pg/ml, 115.9+1.70 pg/ml L7220, N,
UFB ZLHL X D EGC DFRAFHIT 75.5 %, FFHRXIT
68.5 % & 72 0, N, UFB ALEEX C EGC DD A3 41

&7, BRFEICEDY, EGC OEEXHAL, 4
H %% (Z1% N, UFB LEE X CHEAFER1T 69.9 %, xR
X% 56.8 %L 720, N, UFB ALHLX TlIxifi X &
Lo LT EGC DI 2389 10%40f] < #v7-. EGCG
HREEE O[T, BUEEIC X D7 EII N, UFB
MLELX T 77.8%, XX T73.4 % Tholz. RF
4 B DR FRILZN TN 73.4%,67.5%L 720,
N> UFB JLERIX DIE 5 Ao T2, — RN A K
BFCI3fliE TR, REPICHTI BB TLHE
WAL TEY L ZREBTZOICT AL
EUBRENIRIMENTWA. AKBF%ETIE N, UFB
KOFEHIZEY, BRERKIZEBOWTERZKREID D
EGC T#J 30 %, EGCG T#HI 20 %Dk & i3
DN R LTz

—J, BT A T HOWTITHIHE % & i L
T, N2 UFB RLER X D B B 1 D FRAF 213 99.6 %,
4% TH 96.0 %, XFRAIX T & B 1% T 98.8 %,
4 HIZ97.0%E, 1 A ERD qu\fm:ot.
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N7 = A DA mum%nr‘mxot&%&ibf
BY, AFETHREOBRTH .

& 51T, EGC, EGCG, B 7 =1 3z, T8
iy i%ﬂjuﬁ IZBWT, N, UFB ALFL X D 1E H A3 =
Yha— XKLV 53%mE N7, 2, UFB
KO E LT, WHEOKICHETEREEIDK
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N, UFB K Z W TA ZfhiH L, ZK¥EKTHIH
LA e oM RERBICH L. 2 Ok E,
N> UFB ZUEE X |3 %f FEXUZ bl C B TR IR L 18 28
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