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Tertiary functionality of
packaged green tea drinks

Shinichi Suematsu*

Tea is a popular taste drink as well as coffee and cocoa.
Tea has been valued highly as a drink good for health of
mind and body.

In Japan, 30 years have passed since a packaged green
tea drink was commercialized for the first time in 1985.

I looked back to the grow-up history of packaged green
tea drinks from a side of the tertiary functionality.

Key words : green tea drinks, tertiary functionality,
catechins

*Corresponding author, E-mail : shinichi_suematsu@
shokuken.or.jp
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Fig. 2 Spectral distribution of LED and fluorescent lamp

Fig. 3 Spectral distribution of transmitted light through cup, pouch, glass bottle or PET bottle.
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Satsuma mandarin (storage for 6 weeks)

Zero calorie pineapple (storage for 4 weeks)
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White peach (storage for 6 weeks)

Zero calorie satsuma mandarin (storage for 4 weeks)

Fig. 4 Color changes of jellies (5CD : 5C dark, LED : 30C LED, FL : 30T fluorescent lamp, Dark : 30C dark).

Table 1 L* a*and b*value of jelly (satsuma mandarin)
stored for 6 weeks

Table 3 L* a*and b*value of jelly (zero calorie pineapple)
stored for 4 weeks

L a* b* L* a* b*
5 C dark 30.0 0.3 299 5 C dark 86.9 -11 159
30C LED 295 -08 264 30C LED 87.1 -11 14.2
30T fluorescent lamp 309 -16 26.7 30T fluorescent lamp 889 -10 13.0
30T dark 337 -02 318 30T dark 872 -13 153

Table 2 L* a*and b*value of jelly (white peach) stored

Table 4 L* a*and b*value of jelly (zero calorie satsuma

for 6 weeks mandarin) stored for 4 weeks
L a* b* L a* b*
5 C dark 34.3 -37 34 5 C dark 75.2 55 178
30C LED 338 -15 -18 30C LED 770 38 157
30T fluorescent lamp 34.2 -15 -14 30T fluorescent lamp 786 17 164
30T dark 354 —28 2.2 30C dark 76.1 54 172
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5C-D PED L )ark

Fruits mix in syrup (storage for 6weeks)

85T IEED) L ek

Bamboo shoot (storage for 6 weeks)

§C-b IPEL) DL D)arky

Cherry in syrup (storage for 4 weeks)

8T EI

Mushroom (storage for 6 weeks)

Fig. 5 Color changes of pouched food (5C-D : 5C dark, LED : 30C LED, FL : 30C fluorescent lamp, Dark : 30C dark).

Table 5 L* a*and b*value of pouched cherry stored for
4 weeks

L a* b*
5 C dark 258 34.3 134
30C LED 324 14.0 7.3
30T fluorescent lamp 423 9.1 126
30T dark 25.1 32.1 6.6

Table 6 L* a*and b*value of pouched bamboo shoot
stored for 6 weeks

L* a* b*
5T dark 64.8 -38 10.1
30C LED 624 -21 28
30T fluorescent lamp 61.0 -10 10.1
30T dark 674 -28 6.8

Table 7 L* a"and b*value of pouched mushroom stored

for 6 weeks
L a b*
5 C dark 531 24 281
30C LED 55.8 12 24.1
30T fluorescent lamp 522 15 236
30T dark 54.5 12 281

BT A ZFRD, I BRIEIEA L LD
7> (Table 7).

4. BEEFEANY MR MNUEEFRERFIK

Al L 728 o T C-100025 8 b I EE A <,
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Fig. 6 Blackening of bamboo shoot (storage for 6 weeks)

Tw/: (Table 8).

e LRI ASORF S BIRGHC X 2 B p i <, fRAF2:E
M COCHEITRAFDO L DLW SR RE DA SNz (Fig.
7). LaL, O MEIREEGNR Lo TH, ZLAL
FEAMES - 72 (Table 9).

FLrYERESHEHE, RAEGERMICBWTHINICX
HEWEILIIEAEED SN o7z (Fig. 7, Table 10,
11).

T FEHEHIEIC LD, RAIZBESR SN, LED
IR LT, BT o ANEEIEE L L, RAFGHEE Tl
Ol X2 MEIR T2 IRDEFCTH o712 (Fig. 7). LRl
LEDMS B OVHOEIT IS CatliA™k <, ek B 5 bk
A o lzHE /R LTz (Table 12).

DA TERBHIRAF6E I T, SEIHShEE®, BT
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5T-D L

C-1000 (storage for a week)

8C-D L

20%grape (storage for 6 weeks)

5T-D EI)

10%pear (storage for 2 weeks)

5C-D B

Acerola(storage for 6 weeks)

5T EI

100%orange (storage 6 weeks)

5C-D B

40%apple (storage for 6 weeks)

Fig. 7 Color changes of beverages (5C:D : 5C dark, LED : 25C LED, FL : 25T fluorescent lamp, Dark : 25C dark).

Table 8 L* a*and b*value of C-1000 stored for a week

Table 11 L* a*and b*value of 20% grape beverage stored

for 6 weeks
L o b R o x
5 C dark 63.8 11 31.2 5 C dark 30.8 42.8 217
30C LED 63.2 16 270 25C LED 33.7 40.1 237
30T fluorescent lamp 63.0 2.2 259 25C fluorescent lamp 336 3838 238
30T dark 63.1 12 31.0 25T dark 32.1 41.3 24.8

Table 9 L* a*and b*value of 10% pear beverage stored

Table 12 L* a*and b*value of acerola beverage stored for

for 2 weeks 6 weeks
L* a* b* L* a b*
5T dark 734 12 182 5 C dark 836 144 10.8
25C LED 73.7 1.1 176 25C LED 85.7 10.7 10.3
25C fluorescent lamp 732 1.1 174 25C fluorescent lamp 879 6.7 10.7
25C dark 72.7 12 182 25C dark 84.2 12.8 119

Table 10 L% a*and b*value of 100% orange juice stored

Table 13 L* a*and b*value of 40% apple beverage stored

for 6 weeks for 6 weeks
R o b R ) x
5 C dark 37 -0.1 09 5 C dark 62.9 30 271
25C LED 38 0.1 09 25C LED 63.3 31 26.5
25C fluorescent lamp 39 -02 0.8 25C fluorescent lamp 634 30 26.6
25C dark 38 0.2 0.6 25C dark 62.7 31 275

RREENR SN (Fig. 7). L2 L, MiloMEIC TSR
FEODENZ X BEIZHD SN -7z (Table 13).

z R

A, LEDIGRIACHEIER R & L Cadiicf L L Tw
5. SREBICHWZLEDIE, #0TICRbsaMEEE L
T—RMITHEDNT VLD THS%, HBLEDIZH TG
S HOLED & E otz M HOtWE 2t bE b

DT, ZOAXRT MVITHEOGLT & Y BifiC, ¥—27 94 %
. BRI, 8RS TE365nmRP400nmiC E— 2 SR S B
D2 LLEDIZA00nmEL F DY — Z 13 2\, EAIZ AN
LA ERITRELERO—DOTH L. /MDA
FTHHrHOL5OMBEITEET Z0H IOV TERE
1o 7ok, 3507 5450nmAF D% HI§ 5 2 & TR
iS22 2 MELTWEY . AIEICBWTEO .
O TH SN - 7-LEDIEIHIC X 5 WV 25 b #ilxh
¥, LEDD Z OFEEETH 5 LHEM S 17z
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Influence of LED lamp on quality
of food packed in transparent
container.

Takako Goto*, Taishi Kinoshita, Kohei
Kurokawa

The commercial food packed in transparent container
(14 items: 4 cups, 4 pouches, one glass bottle, 5
PET bottles) were stocked under the light condition
(irradiation of LED or fluorescent lamp) or the dark
condition. The quality change of contents by the light
irradiation was greatly different by a type of the food and
the cause of quality degradation was almost discolorations.
The quality degradation of some foods were much slower
than by LED irradiation compared with fluorescent lamp.

Key words : LED lamp, fluorescent lamp, light quality,
transparent container, discoloration, light
resistance

*Corresponding author, E-mail : takako_gotou@
shokuken.or.jp
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Cup, Tray Pouch

Container
cross section

Oxygen absorbing layer

Inside Outside

Inner layer

polyolefin Outer layer

(Barrier PET, Polyolefin)

Barrier layer
Al foiLEV-OH

Absorption
Barrier

Fig. 1
container

Oxygen absorption mechanism of active barrier

(Oxygen barrier absorption of pouch & cup)
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Fig. 2 Oxygen permeability of various pouches
(Pasteurization condition: 90C+30 min. Storage condition:35 C)

Fig. 3 Oxygen transmission rate of various pouches
(Retort sterilization condition:120C+30min.Storage condition:35 C)

1—2 TUT14TINYTINYFOBERIINMEEE
RI427 2754 73) 758 F OMEWINEE S 2L
Tk R AR L 72

ZOMER, BEEEI B VIEEMBP ORI L 2 HEH
WX RE T DG AL 2SR Sz, L bV b B LB Tl %
WHIZ9mML X FOMHZZWINTE, RAEZLIAEMKX
TITHI5mMI/ 73 F, AEHI14ml/ 787 F O 3 % I R
LEEREE A LT

—J7, ARIRA T o TR & RA7 T ORRFIIEE
WEHIET 774 78) 728 FC3mIfEE, WmmeE LTd
6 mITdH O BN SMOE AT RWIEEITI K & B85
5 ZEATRBE S N

Fig. 4 Oxygen absorption volume of the active barrier
pouch
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Fig. 5 Sensory evaluation of pineapple (taste)
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Fig. 6 Color of pineapple (-a* value, green component) Fig. 7 Vitamin C content in syrup of pineapple
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Fig. 8 Aroma components of pineapple (Storage condition: 3 months at 35C)
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Fig. 9 Sensory evaluation of corned beef(Taste)

Fig. 10 Color of surface portion for corned beef(a *value)

Fig. 11 Color of center portion for corned beef(a *value)

Table 1 Estimate of the shelf life of the various pouches

Pouch
Contents . Passive Active barrier
Non barrier - ] -
barrier One side Both side
Pineapple in syrup 2 weeks 5 months (r)n\;erlil}lsz -
Corned beef 1 week 12 months - Over 24
months
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Effect of Active Barrier
Packaging on Quality Retention
for Foods
(Evaluation of Pineapple in

syrup and Corned beef)

Yoshifumi Taguchi*, Kazuki Saomoto,
Sachiko Suekane

Evaluation of the quality of packaged foods is an
important research in setting the shelf life of the products.
It is possible to long-term storage shelf life using of the
high barrier packaging material for foods. But recently, It
is request of further extend the shelf life in food products.
So, the new developed container, oxygen absorption
function container (so-called active barrier container)
is spreading in market. Therefore, the quality retention
performance of the contents compared to conventional gas
barrier container (passive barrier container) evaluates
whether the degree.

In this study, it was chosen pineapple in syrup as
pasteurization food, and corned beef as retort sterilization
food. Then, these foods packed in various pouch were
carried out filling, sealing and sterilizing. It was evaluated
quality of the contents during storage.

As a result, the active barrier container as compared
to conventional barrier container, since it is possible to
significantly suppress the oxidation deterioration, quality
changes of the contents less, was found to contribute
significantly to the extension of the expiration date.

Key words : foods, packaging, active barrier, quality,
shelf life

*Corresponding author, E-mail : yoshifumi_taguchi@
shokuken.or.jp
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BHRBBEHEP TV 00, BEICHEHENS, E@f,
BESAEIC B EINEDY, HRTHE IS DOIFEI
VN (Fagopyrum esculentum) Toh 5. eV N
(Fagopyrum tataricum) & B PETE @R X D Ff 125/
L, BERVEMTH L. ILAFPRGTELVEM, %
WTHEXLARL, PEEEROERSA, W&, FXv
FHEK, EYIVHERX, R8—LaETELER SR
Twa Y. HATIE, TEAEHOWKIIEA, EHD
R EHREDPIEALT LCTW A28, 19974E 2 5 20104F
2B B VORI IZAE 2 B L T2 (Fig. 1)?.
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Fig. 1 Statistics of buckwheat planted area released by

Ministry of Agriculture, Forestry and Fisheries in
October 2011.

VNIRIRNZ S D7 VR0 R ER, T I BONT
YA LW, WS Vo2 B E LTI EAE .
VNE ORI IIMOBRIE Y N2 E LT, B2
VVICEATVE Y BIEH SRS M, KT/
—VO—HTHLENVT Y EELILTHDL. VT ViZMmeE
SRALTEI 2 A3 5 72 o B i <2 il P afi, - 80 i 7 & oD it
EHREGTPHICRIRYED D, AEIEEERO PRI R
SRTwaY | By NZEBEY ALY BEIILF U
LW, HHOWEARE LD, BB D [HYN] LIE
NBOIR LT, Y NE [FyN] ELIEh, 20
FFCTIREMES W

VF U BECETREBERM E LT, By NoFH
fliffiEmweEzohs. JETHHERISRSONTWS
Zens, BEMY OB ILKT 52 & EHNIC,
FRZ ) LS5OV TG 21T - 72,

F ik
1. M#
FERR ) N ZEBR ORI, AL ilEE FH AR AR AN PIN] G IR
ENbok, BELTAFIELTHEHALE REIXe
THDEHIZE T L D AF L7

2. I NOKER]

MY NOLFIR, AF—2F—T 1LY (NE-
R3200, Panasonic) ZMHWTRRIL7:. FELTBW 2 F
—7 YLV, RBOLRINELRL RV )T LA

U4, E-mail ¢ toshihito_naka@shokuken.or.jp
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WZERTAR, 60C~170C D5 & 12204 BRI L 7.

3. BN DR

BERNZ 138 130 g, /ME#EIIRY 130 g, K 180 mL, ¥ =
— =7 20g AF¥FAINY 5g Alidg FI44
—Z b 2 geMHEE LT, F—2~_—%1— (SPM-KPI10,
SANYO) #HWT/S v AEMZFEL 72 (LR3EEE). TX
TR IORE & S T8 1205% (24 g), 5% (24.8 g),
10% (523 g), 20% (1178 g) DEETMA TRE. &
WaSELTHD, XUVFIALLELSTHIBIEZ 2.
F—T7 LYY T2RGERE L 72, 180T T155 B 72,

4. EReFHE

WA TR R ORAEB LUHKAD S, 7—2
N7 A 27 (ZAMLFRFTERT) Z MM LT8R L& 8oE L
720 $hbL, T EOBFEAGES RO, IR SR
Bz, Mz T L7295 mmOMNEAKEZE VT, 0.1%
MRS —— AWz HREHETE BRIV E LT
i, FHETEMRE EHICR L.

5. BHADHEIE

BREFGRSEE (SA402B, A T ) Vv bbby —527)
OY—) AW YNOLFIEI VY — (IFM-300,
EATESE) (X DML, 200 meshDEFICHNT TEITH %
1972 ZIXA15 gllitiK122 gb NoOWER13 g #iRE
(204 X 0 BB S B BRI TG, ke 9 fEITRK
 (BV 300, ¥~ bEF%) 2 HWTI00 rpmTiRE 9 L%
M540T, 205 PR L 72, wmOsEE (3200xg, 4T, 10
53) L7zf%, E35100 mLZz & b, Ely Nz2xige Lz
RHERR 2 o — AR IS 2 2 o L7z

6. WFHLVTIEFDERE

K1 7z ) —VidSchieber® HDHHEICHEL T, Wkl
k7 u~< 257 (HPLC, Prominence 20A, J&dt#/f
HT) 12X 0 ahr L7z,

3R RICRT. 2FIHABE IV —THREL,
fiZ 2T T 72 213810 g2 7 A M F 2 —712HY, 01%
WaEH Ay 7=V (v/v) 20 mLzinz, 2057 3kE 95 L
7z, w0V EE (12,000xg, 10C, 30%9) of%, Likzko
72, BRIEICHEOL%IER G H A 5 7 — V%20 mLinz TR
L9 L7zt @OaHC LD Bonz Rifxabte7. 50
mLIZEBRLTY) I 7407 —045 umTH#EL72EH
%, HPLCIZX ) 43#i L 7=

SN EIRROBY . 5EEA 5 2121 Aqua S5u C18
125A, 250x4.6 mm id. (Phenomenex Inc) %40C THw
7. BEIHIE2%EERE (A), 05%NEMEKER, 7 =1
=11 B, v/v) Zi#10 mL/minTHWT, KD
IV NTUr T AEIDSEELT: 0 (10% B) —20
4 (24% B) —405 (30% B) —60%7 (55% B) —7545 (100%
B) —8343 (100% B) —85%—(10% B) —90% (10% B). i

AEIZIO uLE L7z, 74 A F—=FT7LAICXDBHL
(EM: 280 nm, &= 370 nm) , MY —27 0¥ — 7k
fifi % 2RO THEFREARIEIC X D L7z

w R

1. B8 /NDEERT

B NNOLAF IR, AF—2F—T7T 1LY (NE-
R3200, Panasonic) % H\T60TC ~170T T205 Mk R L
TRBEFEL 72, 720893 VIERBEHERZ e T L,
ML T WAEA F I BLORERIL 724 F 3B 025
ZRBLT, LFHWEEL LB ERIZE (Fig. 2).
GBRERLLF JIRL, Ao BL R 72018
AWVIZRBRED T T A% SE72. MELFIZERD
TV EE 272030, 60CTHECTHEL A F I L FRE DA
oL BRE L. 100C, 110CHEETIZOADS, &5
12140C, 170CHEEITIX, BRIAF IHBOE AITFN &
ERPIE L.

Number of Panels
N
1

60 100 110 140 170
Bake Temperature (C)
Fig. 2 The number of 7 panels who answered that the
bitterness of baked Tartary buckwheat groats sample
was weak.
The sensory evaluation results which compared a baked
sample with material sample were shown. Sample
buckwheat groats were baked for 20 minutes on oven
tray with cooking sheet. The result was showed with
the number of panels who answered that the bitterness
of sample was weaker than material.

FERL L 72 2% 3 3R oW A TR EE & REEEREEE I X Dl
L7z WK =T LIRSy 7 vk,
ADRNIEE Y ND A F T B REE LTORL7:

(Fig. 3). BERULILL 22\ kA ¥ 2131.88 mV & iV
KR L7023t LT, 170C C204 MR L 72 4% 313
037 mVTH- 7.

ERL 728 NOLAFINCEINLIR) 72—
%, HPLCIZX W /3 L7z (Fig. 4). ERRTO L % 3121
100 g7 9 VvF > 1247 mg, 7Vt F 219 mghEFEh
TW2DIH L, RERULHEECIE A F 3100 g472 ) vF
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> 1178~1236 mgTI%LL A%, 7 vt F ~196~208 mg
T89% LA LA - T 7z (Table 1).

l [ bitter (Nigamizatsumi) ‘
Baked (170, 20 minutes) 0.37 ; ;

Non heated 1.88

T T
0.0 0.5 1.0 1.5 2.0 2.5
Intensity (mV)

Fig. 3 Response of taste sensor for bitter strength in

baked Tartary buckwheat groats.

Fig. 4 HPLC chromatogram of polyphenol in Tartary
buckwheat groats at UV 370 nm.

Table 1 Quantitative analysis results of rutin and
quercetin in baked Tartary buckwheat groats.

Material Baked sample
Temperature( C) | - 110 120 140 170
Time ( minutes ) - 10 20 20 10 20 10
Rutin 1247 | 1236 | 1199 | 1236 | 1178 | 1227 | 1180
Quercetin 219 200 202 200 196 208 207

mg per 100 g

2. BEHYNDZIENE

B NOZIIHICH L TR LEROHZMA Tili-
TEZREBELL, ZIREDVEE2LORMBEICHRR L THE L
PRIBIREE B L ORIBIF B O 5 72 2 3R 2 8L L 72, R
R O 5 70 2 3 FHE FRF B TE 5 K ISHEL, 45,
60, 90°C TO~20% ik L 72 50Rh 01 4 % B RE AT L 72
(Table 2). FHEEZITVTNORE S WAZHIEKL 2
A%, 45C B L V60T AFHI205RITEARDGIL ol F
72, OTHRFHI20 B L THH VT ETH -7

KR EEINAERY) 72/ — VEHPLCIZX D 591§ 5
&, 60C XA EHAKI00 glzEENDHVF VIL, 55T
107.8 mglZxf L T205T936 mg7io72. 22 vtF v id
543278 mgllxt LC204C343 mgTH Y, VF >, 7
Y FrEBITREREE R o7

Table 2 Evaluation of the bitterness in Tartary
buckwheat mash (flour in hot water).
| 45 60 9%
++ 4+ 4+
++  ++ ++
20 + + ++
++: strong bitter, +:slight bitter

Temperature( C )

0
Hold Time 10
(minutes)

3. BHYNOMIIENOBIEORM

BEELZ1E50%, INEEIMS0% 505 I v 7 Ak
LT, W20 52008 &2 5 L) ICRALLA
NV ERBEE L. MBI OB E RS 210 A0 B RERHIC X
D, BHE0% (RHER) 3 X OhE% &Eealkl 2 i L, Hxf
B TIEADEIN ] LKL 2k 2 BIEE72. /2, Mt
Al T4 2 OFREDSTE W &) BB L7, 0% D <
T, NANVIONEBDTHTWEE 272 B oW A% LK
L72AE 5, SRR O ATV E & 2 7201, 05%
7N, 5%IESATH Y, 10%B L 020%D /8> Tld, &H
RPN 272 (Fig. 5).

Number of Panels

0.5 5 10 20

Sugar content (%)

Fig. 5 The number of 10 panels who answered that the
bitterness of a sugar sample was weak.

The sensory evaluation results which compared a sample
including sugar with not one were shown.

R

B NIIEAEAT S0, MIHENRESLTWY
5. BERLY NSO L F JTIEELIL A L 72 & & DT ADH
RIZOWTHE L7z, HREFHINIC X 2 L BEfL Y N 24 F 3
BFEDOFFTIIHEAZFELE SN LD, 100~110C DREHIT
WAREIKL B8R NVD5/T4, 140~170C TII74 4 B A5
AEGGIK L. CORRE AT 2 720 KGRI E &
Mty =i li %17 72, RRFREICIE e b oARIK
A L OERERAG L TlE Lz, — I F v v
WOISEIZL0 mV U EZE D IUSRE TR R L S
ND. FERUILEE % 5 U 72888 Y N 23 3 I3IEnBGEREHC Lk
NRCEHRMEE T ¥ AV OISERIEIXLS mVEs<, 170C
TREAL L 723 B i A8 E 5 L 2 v/,
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AHBIET v &7 VI NDERDFRE IOV TG &
vy, KBS W RS B30, K72/
— VBN, VFYOT ) A THE VT VR
A E LTRELTWAY . L LZadisTable LITRL
720, WARAEI &R E XN 2140T B X OF170T KR E
BEEHRDBRGIEMBD L% 3 L OIS, VFrEiEr
Vb F Y OEARDETRD SNLG o7z B N L
FIDAERFITIE, BHICHEAZEKLL2DOTIE AL,
WL THB L2220~ 30RETHAZIK LS. —, BT
i CHADIBER > & LTHWONAERF = — 42 7
A, AN EEBICHAZIEK LS. L7225 T
FERH Y NOEREGE, 2 FICEHEINLZOTIELRL, 1]
BLTW59) HITELS LHEFES N/ BRLEIZE 5T
HHRZGIRC DD, WARSEERT LD ER
TN RN D 5.

FERL L TW W23 I245~90C o & N2 Thlio 72 %
IEASE TUE, Table 2IR L@ WM ORE L EAEE
U725, Z0F FHRRE RS L FABEDLNLEH %R
L7z, % OBEENRIGT 590CIHIT 5 L Haidkb
Nehol=Z b, HAOPRITIZLFILTEINLE
EDEE L TwhEHEgEIN. T2 ZoRBRICBWT
b, VFUYBIOTVEF U OEAR EBEELY NSO AR
FAHBEAME N L2 RLTWS. 8512, F—FIIRLT
W\, WEZFIIWICVF s vEF U RRIL
T, ZFIENEELTIMOLA-EZA, VF R ERBIML
SREE TR L 2 Wi O EER T E Lo 7.

BERY N ADRY 7 2 ) — v EEAE 2 BRI R T
W, BHREDTHAVF V2B LR, HihE
HEEELZENWETH L. 5SHEAOEBUEGST 5
W2 dEE L, FOHEEZWHLNIZ L.

SHICHEI Y NOLF I RRER 2 EOMI R LISHN 5
TERMELT, a—bv—=" LBk, WHEEZMAS
CLICE o TERZGHLIELLRENALNDL D E ) DR
RISz WHERIEEEES% £ T EADM S ITEN %
EUTZRAVITERTH Y, FREEEZRWIESE b o7
A, WHEEEEI0%L L CIXE B WREEZIMAZ 5 2 & Tihk
ZYCIR U2, WHEEIMA S Z & TR Y NOEARITYY L
KL OHNA-, By NNOREE LT, WMz 5T
HETFERAE L TW5 & Ebh/z.
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The Property and Control
of Bitter Taste in Tartary
Buckwheat

Toshihito Naka*, Naoko Kanefuku,
Mizuho Yoshida, Minako Fuku, Mei Ueda,
Takako Goto, Kazue Tsumura',
Shigeyuki Miyake ', Kazuyoshi Miyake',
Kenichi Yagi, Naofumi Morita

The Tartary buckwheat(Fagopyrum tataricum)
contains the polyphenol component rutin, so it is known
as very beneficial grain. But the use is restricted, because
of bitterness in Tatary buckwheat. Sensory evaluations
showed the process for weakening the bitter taste. The
Tartary buckwheat groats baked at 140 -170 C in oven
is little bitter. Also, the bitter taste of buckwheat mash
held for 20 minutes at 40 C was weakened than the just
prepared one. The quantitative analysis of rutin and
quercetin in Tartary buchkwheat sample were carried
out by high performance liquid chromatography. It
seldom changed by baking groats or holding temperature
buckwheat mash. Adding sugar gave little bitterness. It
is expected these process increase application of Tartary
buckwheat.

Key words : Tartary buckwheat, Bitterness, Polyphenol,
Bake

*Corresponding author, E-mail : toshihito_naka@
shokuken.or.jp

Miyake Seifun Co., Ltd.
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[(E#t]

FIROBEAERITH T 2 G5

firde Bk, Bk BREZ

RUHFN T = AR Z 7RSI IO WT, ATPEB L UOR#EICE VREEL7:. §5 L,
B A BB TR L PEE R TIRATPRE 2 K 2 90850, —RAREED L HImd L2,

Z LT, SRBHEEISE TEM L T A ek (EICKSE Ny FY— 78k, Kk, R—1—FF M2k 5
Wl TV a— V) BERPBEICIVEML. T8 &, BEALDOEA, FHVELDINY FY - TRk
BIC— R ESIRA L2, $72, T a— VIEERIE, SO0 — AR RS L.

F—7—F: FIROEE, N a=y AL

249251

b MO EICIEERE T NI Zuay h AE
IIL®, SHERLHERPFELTVSEY . Tikvid
H% DATGIZ BV TERN BT O—>TH Y, ERIHER
BB FRHICH D% 5. FRIC, G ST 2
o) O B TIE, TIRER A LG RZBIET
5720, FHROVOEEEE IELWTERRVO L EZBHEL,
EMiT HUENH L. RIFFETIE, FROFLERICHNT S
RN T =7 ZEACE ORI RO W TATPE & K581k
D2ODTiiEE TG L7z, $72, AREAoRHELE g8 i
WKEBLTWEFERVE N Py =T 7 ra— ol
JH) ZREPEICL )L 72,

MHEEXOHE
1) NXoHazy LEEYERERBVEFIHEESEDRED
HREE

AREFEEIE 28 N 2 XF BTN L 7.

FMOFIRE, KEKTHS LAV Ny 21T (v
= UNA K I T T HRASH) RS TREMD, L3
FAY— (Fva—< UL 737 7 A& T8
wAWELZ. FHEOKEWDIE, FoUs - Bol -
5 MO &2 RSN B HEHE-> T 722 . KIC,
FH820.05% X L 3 =7 AHALWHE (2004512 #d 724
ANYS  HARBEERASH) THREL, WY AV TrAe
W EW o 7288, VIR 7 D&l THEM 72, Z L
TR OISR E e L7

Riagihicld, SCDERIFAEEH (SANIFOODS) 12, ¥
HHTO TR Z 10D BRI L D72 FHEZ20.05% X 7+
V= LA L, R S AL TR E )

N FY—=7, FEHT VI

S 72, B L OEHICTRE RO FHEZML 272 35Co
IR P C2HMR L, —AERBERM L.

2) BHELEEZICH T BFERVEOSE

AREEAIET N " R G FEft L 7.

TRV EL, HEAZROFIEICHE 72, FTFIEEK
PEL72t8, N FY—=F NV FY—=FFFAC: N—L v
7 A) T L7z, Ktk R—23—=F VTS,
FHRHATVI=L (TARY +H5Y) ZEEL, Y
hFRT

FUVEOMEEICI, B vz, Fhehi - >
Ry — 7k - TV a— VIEBEBEOFKRE ZNENSCD
FER M IS L2, 35T DUFASM T C2H ;2%
L, —ERBOZILEME L.

W R

1) NXeHFazZy LAEEYREAVEFHEESIRD

IREE

ATPEETIE, WAEMR Y, EWHEOATPRE % B
WCHIEST 2 2 E THEEZMAZ LN TE S, WEIIIV
ITAY—FHW VITAY—IE, VT T5—EE
FIHL, ATPRICHIEIT 5% t% (RLU, Relative Light
Unit) #MW5ET 5% . ATPIEICL Y, NyFra=y ok
LW % 7o tE s kg L- L 25, i
B D3R 132,352~60,909 RLU, itk D3 Em 13282~
10841 RLUT®H» -7 (Table 1, Fig. 1). ™5 & L2524
WAEBIIBWT, EEHHOBICEI RGO CRERE T
[al-> 7> (Table 1, Fig. 1).

R CIlE, IO —BA R EIZ14~791 CFUTH -
72, PEE%1320~45 CFUTH -7 (Table 1, Fig. 2). xf
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L LIFERBANERIZBWT, RO BRI WOHT - NY By =T - TV a— VIR & PR

i o—M LR % FE 572 (Table 1, Fig. 2). HELZONT, —RARBDBBEIRA L7z (Fig. 3).
WA SN2 DIZDOWTIE, 7V I— VIEERIC
2) BHELEEBICE T B FHVEDOSHE 13— E WA 0~3 CFU L % - 72 (Fig. 3).

BRBRIC Ly, EERROFHRVELFHEL-E S, T

Table 1 Results of ATP method and culture method before and after hand washing with
benzalkonium chloride solution.

Luminescence intensity (RLU) General viable bacteria (CFU / hand)
Subject number Before hand washing After hand washing Before hand washing After hand washing
1 15,757 1,946 95 1
2 36,019 3,774 636 6
3 12,961 1,105 84 0
4 11,051 1,264 268 8
5 19,844 3,265 592 8
6 10,822 1,699 140 10
7 4,585 282 112 0
8 9,880 1,469 54 8
9 15,481 2,958 791 45
10 16,978 2,344 467 6
11 6,750 1,098 79 6
12 2,352 1,174 150 0
13 60,909 6,414 172 23
14 50,002 1,040 14 0
15 3,141 514 27 0
16 8,494 1,637 94 4
17 7,309 1,072 115 0
18 2,827 467 93 6
19 17,168 2,606 60 2
20 6,751 1,076 222 2
21 26,899 10,841 397 6
22 9,040 3,194 579 10
23 8,573 1,703 58 11
24 3,341 564 279 1
25 21,865 2,864 172 14
26 6,506 1,128 115 2
27 7,640 1,954 47 0
28 7,707 759 91 0
70,000 800 p—
60,000 e =S 700
=) S
— e
& 50,000 ~ 600
2z z
7] O
& 40,000 =~ 500
= o]
‘@ 2
2 30,000 8 400
[0 o
g =
E 20,000 .g 300
3 [ [ u
10,000 =+ 2 200
i 8
0 = 100 n
Before hand washing After hand washing T
. I
Fig. 1 Box plot of data obtained by ATP method before Before hand washing After hand washing

d after hand hi ith b lkoni hlorid . .
an .a er hand washing wi enzaionum - chiorde Fig. 2 Box plot of data obtained by culture method before
solution. The bottom and top of the box are the first and . . . .

. . T o and after hand washing with benzalkonium chloride
third quartiles. The band inside the box indicates the . . . ..

] ) ) o solution. Quartiles, maximum, and minimum values are
second quartile(median). The whiskers indicate the .. o
) indicated as in Fig. 1.

lowest and highest values.
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A B C D

Fig. 3 Validation of a hand hygiene procedure by culture method. General viable bacteria are detected before and

after washing with hand soap (upper and middle panels, respectively), and after rubbing with alcohol (lower panel).

Data from 7 subjects (A to G) are presented.

R

AW, ATPE: &R RED20D i EZ VTR Y YILa
=7 NEAUIEIC L B2 FHROWF MR L MRE L 7L 2 5,
WO T HRERN IR THRE RO BZEhEh
OEPETLTBY, Xy a=y 28tWiEic k5T
IROEERI R 52572 (Table 1 ; Fig. 1, 2).
ATP#:E, MW Z2 & OMAEYOMIBNATPIZF TR, B
AL IR 2 EOBENBIEL T D. —), iz
%, 3B5CHASEM T C2HE L, SCDZERFAEH 1
THEEWREL AR TE 5. 72, ATPEE,
WEDPBEHTZDOY THRREML I LN TES. —F, B
L, BBICHY D5 b OOMEN R TR AR
COIHCENZTNOF LR FEIIIR > Tnh 72
B, TOZ LML) FGHT S L, BRERIROBGE
PRUTHRLHBENRDNETLLEZONS.

ARG FEE RIS L T A TRV 2 5 L 72
L2 A, AR SN, FHROVETHICHERTAHAY FY
— TR A L7 (Fig. 3). 727V
I — VRIS SIS BAEREAWA L. (Fig. 3). &
DT ENL, ELL0HESEREROWEEHER RSN &
RSN o72. S5, Ny RY—TFET7ILa—L%
HMABEDLEDLEXVRRPM T LS DA o7z, MOWTE
&, NY BV =T33, 7V a— Vid sz R
WTHDHZLIRENTVEY

FRICIIR LT RWA, SR Lz HER S X
D FROGENC AR TEI WA Lzau=— 2L, 16S
rRNAM R T OMILFYIRT 217572, §5 &, FRICIE
AF740ay HAR/, NFIAR, Iraav AR,
IZVTEBENELELTEY, INHERESEHEHL 2N
YNV a= AR, HAHVENY PV =T LTI
—VOMAEDLE T T 5 EVHLNII R o7

FROBERBOMBERLH L, NERZRELRL. W
HBEOEIERIITT LR R LTRENH L. Az
W BTk, FHRE2ZANL TEMBERLERENT &k
CENBEBENL . FD0, ELWTRWTEZBE
L, BHOAEFOHTEEL TV ZEPRYTH 5.
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Efficacy of hand hygiene
procedures in the reduction of
normal bacterial flora on hands

Sakiko Inatsu® and Fujihiko Matsunaga

We evaluated a hand washing practice using
benzalkonium chloride solution by using two different
hand hygiene monitoring methods, ATP bioluminescent
meter (ATP method)and culture method. In all subjects
examined, both the level of ATP bioluminescence and
the numbers of general viable bacteria decreased.

Secondary, we evaluated a hand hygiene procedure
used in beverage production training in our college.
In the procedure, hands were washed with running
water, hand soap, rinsed under running water, dried
with paper towels, and finally rubbed with alcohol-based
liquid sanitizer. In most cases, the numbers of general
viable bacteria decreased after washing with hand soap.
Additional decreasing effects were observed after alcohol
rubbing.

Key words : hand hygiene, benzalkonium chloride

solution, hand soap, alcohol sanitizer

*Corresponding author, E-mail : sakiko_inatsu@
shokuken.or.jp
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PIEATWIEHRFILS AL, BE, 1338, &
BHR EOBAERTH S, FIVES T HIEEEL EhHE
WR D12 TH B, HEFEEIC X B TR0 KW NP E B
RN, MEEEPHICBNT, YLVE
FTHIEH Y ETUNT F—IZROTHAERDE L, BER
YA reuny y— BERIEKREEICRE S ho72"
PFUEATHICL2ETHEOELRFENERBOIDITHYE
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BV THER SN AR BRGRERR A BT 5 A
HHEHOFVER TR D E, HREI VY FAS
Mot S 7z 9V 4 J WktEsL, Fri234EEEb5.3%, Tk
QUAEFEAT 9%, PR FEA84% & B

KPP ERFTIE, HREI Y FROYIVE R T HTG
PREEIZOWTHEREL TS, 22T}, mlEs v
FHPSHFIVE R TR & BN S Wk 2 R - RIS
WIZE 0GB, ALFRMEIRMARIC X 5 T, g
T, GTHEWFNTEEZHCTHVER T HOENZ1T
o AR A WS 5.

HREELOFE
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20144E 121, HJEE T DR —28—<—4 v MEHTHTIR
ENTW2 LA NNy 7EODOEI v FRAEZEET6 Sy V1
AL, BB E L7 1ML ASy 72 1MkE L7

HEEE S JOBIREMIC L3RV ILER SEOD B
B3I UFRABgEMREL, 300mLotLF A4 b AF Y

I VA, HIVEA TR, AALEMTEIRA, GLISAGHARAE,
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7u A (HABD) XML, 42CTIHMREIEEZ 1T
o7z, MLCBERK: M (HAKBEIEMRNXSAL) (W2 MR
L. 35CCIH R #2147 - 72. MLCB#ERE H Fo%EH
VERTHESW L, FREEREH (v 7 #kalatt) 12
Wi #%, 35C ClHMRGEZ 1T 5 7.

BRI & U oS

BV OVER T W2 R AR K TREL, YT
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GLISARRREIC & B2 HILE R T EMER

BEH OV E A T W OB & SIS L CI55mEA L,
BRI CTEHILE. YUY TUNAFILERT (AN 7B
St v CEERBRE T 72,

U7V 324 LPCRIC & 3 iR AR FinvAEEZFIRE
V7 IVE A4 APCR#Z L, Thermal Cycler Dice Real
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Time System II (¥ % I3 F#&4) 2 A7z B
AL, QuickPrimer InvABIAT (¥4 554 A&
#t) &SYBR Premix Ex Taq (¥ 715754 Fkssth) %
w7z, SFEIDNAOGREIE, ZdmiEE vz, fRdEs
KEM ECHEE LB VEATHZLENX LD,
BAKIZEE L7225, %5Coe—7ay 7 TlomMnssg
W DL (13,800 xg, 1045, 4C), Z o Likz kAl
DNAER & LCTHW:.  Salmonella enterica® 3 10 =—7>
5 AR AR L7285 BIDNA B X NinvA 5+ % & DNA

(& I34 FHAaH) ZBEay ba—L e LTHY
72, U TIVE A APCROJUSSEMB & OBtk € & (Ct
il & BRI HT) 12, QuickPrimer InvAB(= AT
fRRICES 72,

w R

TEEERE

tLlF A P AF 7O ABLOMLCB EREHE M
v, TR I Y FRIRE» S IHEEZ SR VELR TR E L
THMELz. BRI 0HE L2 d DR WKRA, Bifk225
SEEL 72 b DR WKB, WAK3HD S5 EE L 72 O & WRRC,
WRARAD S 5L 72D DER WD, MRS L5 HEL7-0 D
WARE, MAR6H 55 HEL 72 D% EREE L, &dt6Htk
IZOWTENENOBAE R T 72

EEFMERIRE

FRE R 2 v, 0L 7288V £ A T R OB
PR 2 47 o 72, TSIE BRI LTI, 7 N4,
FUBE, v a ko mEee, U AR, BALKERELRE T

L7z, SIMERER T, B bREEARE, EEEoA
M, 4 v F— VAR e e Lz, SCRIm T, 7o
YEEORFFRANEZHEL, UreallifhiiiTid, W&ES
fREEZHIE L7z, F72, ) Y VBURBRBE SRR T,
)Y BiRERREZ I E L7z, MR-VPHAAR: 1 TlaMR R
BLUOVPREE %175 72, MRIRAERTIZ 7 N7 B R B % )
EL, VPEEBRTIET7T X M viEAREZHE L. F1E
NOBARD S 758 U 72889 )V E & T B O LR IR,
Table 1i2F&®7. WA, B, D, E, Fid& {P7-Mm
Z/RLTW/: (Table 1).

GLISARVRIREIC K 2 Y ILE X T EMER

RBAE, ERPOFIVE R T RIS 5 @l kT
HbH. SEHRPURICEDE, RIEXI) =V TPUFET
HbH. MEOER, SHLLZBRYILVEATIHEHOI b, Bk
A, B, D, E, Fidbth&fimsh, WikCoOABEMET
Hot.

IVABIEFEIEE LU TIVE AL LPCRICE B HILE X
ZHIFE

LR R AR R T invA L, 1 ZEAEETOHIV
EATWHARFELTEY, MERBRIHON TV, 4
L 72 B WD H 12 G ADNAZ $ 8 & L CinvA 1z
T TBH T4 =%\, VT VF A4 APCRICE ST
FIVERATHERT- 2. TORE, WA, B, D, E, F
FREE L e S, WHRCOMRBEHIETH - 7.

Table 1 Biochemical reactions of isolated strains from minced chicken meat.

Characteristics strain A strain B strain C strain D strain E strain F
Glucose" + + + + + +
Lactose" — — — — — —
Sucrose! — — — — — —
Gas? + — + + + +
Hydrogen sulfide (TSI) + + - + + +
Indole production — — — — — —
Motility + NA + + + +
Citrate (Simmons) + + + + + +
Urea hydrolysis — — — — — _
Lysine decarboxylase + + + + + +
Methyl red + + - + + +
Voges-Proskauer — — + — — _

+, positive reaction; £, weakly positive reaction; —, negative reaction; NA, not available

YSugar usage
2)Gas production by glucose usage
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R

AWFZeTld, HIEI Y FRASFVERTH ESEDR
DR E RS - RIS X Y HBEL, 30o0RL LT
FEEMOTHLVEATHTH LN E) EEN L. T5
&, IR I v F RO S 5 L 72BN VEA TSRO )
Y, SRS L 72wk (83%) SV IVEA TR TH S
LHEE NI

PUEARTWHOMBE 2 EALF R L LT, 7Ky
Wiz L CHBET AR EET L L, BB IO Y a ki
L L, MbkFEEEATLIL, £V F—N
REA LW E, BN HL L, 7T VR HER
ELTHHTAZE, REXGHLEVWIE, VI &
BT AL, T EIHESRIRC T b Y EEALZV
Tk, mrEPBRTLNLY (Table 2). —7, MBI
Valir R T AL, A Y F—VEREETLIED, VY
CEBREBELEVWLD, TR Y EEETLLOITIV
ELATHELLZWY . ThOZBTE AT, SHELBY L
EA T WOWKA~FOEACZENERBRAERE R E AR D &,
WHkA, D, E, FIZTXTOWIROHEDIF IV ERTH &
—3 L7 (Table 1, 2). WHBIX, 7 FYHi3#ICL S
HAEAELDNOERIE, §XTHIVELTHE -F L
(Table 1, 2). ZoZE»5, WA, B, D, E, Fi
P EATHEMEEHE L. BRCIIHRALAKE O REAHIA
5NY, MR&ER (7 FodEsiee) BLOVPRER (71
A VAR ORI VERTEHOMWIRE T LT
W h o2z, FIVELRTHE TIE AW EHIE L (Table
1, 2). RICHEFWTEL L VELRTHETIE, 5
MEL-BEVEATWOS B, WA, B, D, E, Fidkk
LHE S, WHRCOARBEHETH 72, EBIT, 5T
EF TR DT VERTHETD, SBEL BTV
EATHDI L, HHkA, B, D, E, FidBMEEHESH,
BHCORBEHHETH 72, TOIIICHFIVELRTHT
HHMNE D) DOYERERIZ, 3IOOTHELETITBWTIEEL
TWwz,

FVESTHETIE W EHE L2BKCIE, MLCB#EX
Belh CorBRi s 2 4T 208, Wi Rfaou=—2f3on
¥ RES oo —FRINL 2R TH 5. MLCB
FERFEWTHVEATWEEET S &, ibkFEEEAT
LHlzoBREman -2 T 5. FIVERTHOGEEICIE
COBETORINSHEET, ZOMATEBEIO=Z -2
HFLTWRWYE, ZOMMKITTIVE RS RHEROWHEME
RN Z EATRIEE 7z,

L), AALARIVEIRRA IS & B Tk, SREEMTEE, 4
THEMFHTFLEE V) 3ODERL L Fik2 TN %17
Sl A, FNENHMOTHETEN 21T > TH N -
W tE D BIRE R HIM ST X B 2 b orz. 7w F
FZZENENOTETHBL T2, HROTEEZHIASD
HTHENEAT) S HERHROMEEEIBL, TR
WASIEAY, SRR om L WFTE 5.

WBIZ, FIVEARASHOMIZ T ICHbKkEZ AL
BV, VI UVERKBELZWSOBBEY, BETILV
EATWOEFRIOWTEEFHBECRE LISEATY
HZExFLLTBL.

Table 2 Biochemical reactions of Salmonella spp.

Characteristics Salmonella spp.
Glucose" +
Lactose™ -
Sucrose’ -
Gas? +
Hydrogen sulfide (TSI) +
Indole production -
Motility +
Citrate (Simmons) +
Urea hydrolysis —
Lysine decarboxylase +
Methyl red +
Voges-Proskauer -

+, positive reaction; —, negative reaction

YSugar usage
2)Gas production by glucose usage
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Investigation of Sa/monella

Contamination in Commercial
Minced Chicken

Sakiko Inatsu® and Fujihiko Matsunaga

We surveyed Sa/monella spp. contamination in
commercial minced chicken. In total, 83% of the meat
sample (5/6) were contaminated. Here,we analyzed
Salmonella-suspect colonies using three different
methods(traditional method using biochemical testing,
immunological method and molecular biological method).
Results of the three different methods were the same,
indicating that each method can distinguish between
Salmonella spp. and other bacteria. Combination of multiple
methods would increase credibility of Salmonella detection.
Use of different methods would also improve educational
effects.

Key words : minced chicken meat, Sal/monella spp.,
biochemical testing, GLISA rapid test,
real-time PCR

*Corresponding author, E-mail : sakiko_inatsu@

shokuken.or.jp
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