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Fig.1 Schematic Diagram of Paper Container Structure
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Shochu
\
Packing (paper container and glass bottle)
Y
Storage
|
Y
Shochu Empty paper container
\/ \l
Extraction (ether-pentane) Washing (deionized water)
\ Y
Washing (distilled water) Extraction (ether-pentane(450ml) , 24h , 20°C)
\l Y
Dehydration (Na=SOs , overnight) Dehydration (Na-SOs , overnight)
\/ |l
Colncentration (40°C) Colncentration (40°C)

FID-GC analysis (PEG-20M)

Fig.2 Procedure of Recovery of Flavor from Shochu and Container
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Tablel FID-GC apparatus and analysis condition

Gas Chromatograph GC-15A (shimadzu) Column nbp20-m50-025 (shimadzu)
Integrator C-R4A (shimadzu) Detector FID

Canfor gas He (0.56ml/min.) Make up gas N, (50ml/min.)

Inj.mode SPLIT (ratel:80) Det.temp. 250°C

Inj.temp. 250°C sample vol. 2 uL

Col.temp.prog. 50°C + 5 °C/min * 120°C - .8°C/min. + 240°C (16min.heid)

Analysis method internal standard method (IS : Cyclohexanol.a-Phenethylalcohol)

Table2 HS-GC apparatus and analysis condition

Gas Chromatograph GC-15A (shimadzu) Column CBP20-M50-025 (shimadzu)
Integrator C-R4A (shimadzu) HS sampler HSS-2A (shimadzu)
Detector FIO Carrier gas He (0.56mi/min.)
Inj.mode SPLIT (ratel:80) Make up gas N, (50ml/min.)
Det.temp. 200°C Inj.temp. 200°C
Cond.temp. 100°C Cond time 30min.
Sample vol. 0.4ml
Col.temp.prog. 50°C(2min.held) * 10°C/min * 180°C(5min.heid)
Analysis method internal standard method (IS : n-Amylalcohol)
ES 7 TP S
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WOL, WEIHRZ 5 TWDL I EIRBENT, X5, ClZEoT. NSO AT IVEHNE
PN IS ST W2 L DR T X 72,

2. EFBITHERED LR

LR U7 3TEDRL B R 2 L2l (H#E# a:25%. Kb :25%. X8 c:25%)
DRV F VT AT VERR L ENENOREE 2 MAEMRICHERE L, 20C T 1AM EZOBE
B oA #E%E Table 31N L7z £9. BGARICOWTHE Lz AR, K- ZHOBH
BERN A, HEEBER AL BIIICE Ao 720 TR OFBERERNTIRBAL D722, FiLBE % fe Tl
L. BElPICARE TN EHIFBI AT VIE, SRRSO LRETHRESA TS D, Pl
MR T A T VO BRDFRAE L. B#EIET X7 Vi3, GCOMIcBw T, S hkdo 7z,
Wi, ML ORAARITOWTHRE L7z, BEBERIZOWTE, HEENiRT X7 v
DHETH > 72HN TRTOBEEFHORPEL 27 VOBEXEPET L THB Y, AN
INTWBEZ EWRER SN,

Table 3 & Table 4 (2”3 X912, HEREICBTA, A7) VB FLvEF LA VBT F
VOBRMAEIZOVTIE, SNHDORGE—FZICHELZE =22 —N—F v T LT/ %E

96



ARG BER O BN AT S A G OIS DFZEIZO VT

s Is
C1o:0 C16:0 C18:2
C100
C : LDPE film
A : glass bottle B : paper container
C16:0

@ Cso

(23

5

2 Csao

@

Q

[

s
C18:2
Cso
m K‘—L’k 0 J ¢
P C160 JM TNV,
1 1 1 1 1 1 L 1 1 1 Il 1 1 1 1 1 L L
16 20 24 28 32 36 16 20 24 28 32 36 16 20 24 28 32 36
Retention time (min.) Retention time (min.) Retention time (min.)

Fig.3 Typical Gas Chromatograms of Shochu Flavors after Storage for 14 Days at 20°C
A : recovery from shochu stored in glass bottle B : recovery from shochu stored in paper container
C : recovery from LDPE film of paper container
C 80 : ethyl caprylate, C 10:0 : ethyl caprate, C 16:0 : ethyl paimitate , C 18:2 : ethyl linoleate
IS : o-phenethyl alcohol

Table3 Comparison of Contents and Remaining Ratios of Ethyl Esters in Various Shochu

Sweet potato Rice Barley

content”  remaining ratio content”  remaining ratio ® content”  remaining ratio ?
Ethyl caprylate 1.92 ppm 49.5 % 0.34 ppm 425 % 0.58 ppm 44.4 %
Ethyl caprate 3.42 10.9 0.08 14.4 0.13 17.8
Ethyl laurate 0.83 trace N.D.? - N.D.
Ethyl myristate 0.18 26.8 N.D. - N.D.
Ethyl palmitate 1.01 29.3 N.D. - N.D.
Ethyl stearate 0.06 62.3 N.D. - N.D. -
Ethyl oleate 0.43 64.4 N.D. - N.D.
Ethyl finoleate 1.07 20.3 N.D. - N.D.
Ethyl linolenate 0.20 10.5 N.D. - N.D. -

1) contents in glass bottle packaged shochu
2) remaining ratios in paper container packaged shochu after storage for 7days
3) not detected

BEOBRGER I D EWEE 2o T2 EBROBRAFRIT, AROEME L VKL, o RSRIIERT 2 7
W EAFEDI0~20%FREDORAR LM S NIz T2 BRTVI—NVET VR TILI=LD
PRI > TRV EEZONL, FRFERA V7 I NI EAEERAL TV 7)) VIR
IFNA49.5%. B 7Y U HED10.9% Th - 720

D EO#HRL Y, BB F VAT VES  EOHBERN T, BEREICE A7V
EROEADPRENZ LS, HERHNOBFERETVINEORELRKE 2T, HFRICKEE
BELGZTCWDLHIVRIBEINT2, F-BHORR T BRIV, PR V2%
CEATHMZMBERTHEL2HEAIFA LX) ICHFEERNIRELS BT LEEZOND, Uk I
HICBT A MG, HEEBEEIC O W TiT - 72,
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Table4 Remaining Ratios of Volatile Compounds in Paper Container
Packaged Sweet Potato Skochu after Storage for 7 Days

(units in %)
Alcohols Esters

n-Propyl alcohol 103.0 Ethyl acetate 100.7

Isobuty! alcohol 100.8 Isoamyl acetate 99.9

Isoamyl alcohol 102.1 p-phenethyl acetate 101.7
n-Hexyl alcohol 100.0

p-Phenethyl alcohol 103.7 Ethyl caprylate 49.5

Ethyl caprate 10.9

Linalool 106.0 Ethyl laurate trace

a-Terpineol 102.9 Ethyl myristate 26.8

Citronellol 98.3 Ethyl palmitate 29.3

Nerol 108.7 Ethyl linoleate 20.3

Geraniol 112.5 Ethyl linolenate 10.5

8

7 M

6
~ \
g 54
E 4 \S\ —E— bottle
8 \ _ —H— paper
K 3 = =
= \
g 2 s
2 1 =
:3 ~
E o S — g

0 50 100
Storage periods(day)

Fig. 4 Change of turbidity by storage periods.
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1.8
[ [ S a—"
—~ 14 T» —0— aldehyde(bottle)
é 1.2 .
%4 1 aldehyde(paper)
=)
g= 0.8 —— acid(bottle)
B 0.6 1 Ay X
g 0.4 —— acid(paper)
o
g 02
© 0
0 50 100
Storage periods(day)
Fig. 5 Change of acidity,aldehyde by strorage periods
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< ¢ Citronelol
*E 0.3 - - =% n—hexyl alc.
o
- |
8 0.2 ys s " " n N nero .
Q -=-a —terpineol
O 01 F#—38 & —= = 5

o

0 7 15 18 48 62
Storage periods in paper packs (day)

Fig. 6 Change of alcohols concentrarion by storage periods in paper packs.
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Remaining ratio (%)

Storage time (d)

Fig.7 Changes of Remaining Ratios of Ethyl Esters in Packaged
Sweet Potato Shochu during Storage

@: ethyl caprylate, O: ethyl caprate , A : ethyl paimitate , A ethyl linoleate

1
AN

0.9
= 0.7
=
& 0.6 \\ —— Furfural
§ 05
Boa b || e
o
S 03 -5 2-Ethyl
g 0.2 = = = = = £l phenyl
© 0.1 acetate

o

0 7 15 18 48 62
Storage periods in paper packs(day)

Fig. 8 Change of alcohols concentrarion by storage periods
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Table5  Results of Sensory Tests

Storage period Tests Correct Significance Coments

3h 6 6 O off-flavor —
6h 6 5 - off-flavor
1d 6 6 O off-flavor, polyolefin odor
2d 6 6 e) off-flavor, polyolefin odor iﬁ‘t‘l‘z
3d 6 6 O off-flavor,polyolefin odor ?xiatm
7d 6 6 O off-flavor,polyolefin odor

14d 6 6 O off-flavor,polyolefin odor

28d 6 6 @) off-flavor, polyolefin odor—
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Fig.9 Effect of pH on Sorption of Ethyl Esters in Sweet Potato
Shochu after Storage for 7 Days at 20°C

distribution ratio=recovery from film / recovery from shochu

102



ARG BER O BN AT S A G OIS DFZEIZO VT

7 EF—N—=5 v T L, BEAREE Ro72720, pHA~6I1ZDOWTOARKIR L7z, pH DREIZ
DWTIE, BV AIREEYE S T TR SIS BB E RIS 2 was, GERES T o%E
13 pka (BRIREEEE) ICRKRWICHEBINZ D EEZZ ONEHTOLRMEEZ NS,

4-2) BEDFE

ARSI L2282 1 B, 4~40C T L 2B o Sl o U5 2 8 0 1L %
Fig. 10i2/R L7z0 # 7 ) VBT F VTR, RED EFISES T WA & 1L 5 @255 S
N7zo 720 7)) YBTF IV TIE28T £ TIEBIN L 722M0C Tl s hvTtwzz, —7. KR
HET AT NV THBENVF I VBIF VB LU J — VT F Vi, SIS AEE S s )
2o Tze HIHEDBANIDOWTIE, FHA, HHRENEZF VATV (C4~12) ORY) =F
LY (PE) 74 VANDEBRICHTLHZ Ly 7V E—DZBLIZA T, 215D PE~NDIGEIRFR
BB TH L LWMEY LTB Y. E R TE I S Cw a2 e —3% L7z, %#
O, RSIRIIB T A 7V OBMEMREFPLTBY ., BE LA T, T AT VOHE
JRIED LA 5722 & & PE O THEBI ORI L > T S DS D PE O - JLEA
AL =R o722 EITRENT L LD ER bR,

L7235 T B L ORSIRIIBT A 7V OIGEES X, WIS TREOEEEZZ 2. 4§
2. B#EVBI 27 v ik, TEBRICBWL T, 438 X020C TR I 2R S 0k 0%5%
FLTWDIZR L, 28CUETIE, GCOMTTHRIENZWIZEIE IR THEY, REOEE
MR EHPoTze — YIS Arrhenius AV T 5. MEFHPICB W TRE LA & L IBVK
SO REITRA L, KR TR AT 225, IS I L 2 FRBRIEKE VA TET
OMBIFEVOTAREEFHONWED Y 2 V54 7 FRCEBIEBI 257 )V) 2B L RER
ENEETH D,

4-3) 7ILO—IVEEDEE

A R BB OB SEDFE—E b LD, KERELY ) — LV EHNT, 15~35%D T
Y 7 — VIREEIZHEE U 7B A2 20C © 1 AR L 72 & & ONEEBEIZOWT, kil 4 8w H
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Distribution ratio

Temperature (°C)

Fig.10 Effect of Temperature on Sorption of Ethyl Esters in Sweet
Potato Shochu after Storage for 1 Day

distribution ratio = recovery from film / recovery from shochu
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Ethyl caprylate Ethyl caprate Ethyl palmitate Ethyl linoleate

Distribution ratio

15 25 35 15 25 35 15 25 35 15 25 35

Ethanol concentration (%)

Fig.11  Effect of Ethanol Concentration on Sorption of Ethyl Esters in
Sweet Potato Shochu after Storage for 1 Day at 20°C

distribution ratio = recovery from film / recovery from shochu
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