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Processing Development of Bokbunja-wine
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SUMMARY

[. Title; Processing Development of Bokbunja-wine

II. Purpose and significance

It 1s required to produce high quality product to deal with the
situation of accelerated agricultural market opening. This study was
conducted enhance the international comptive power and raise the
income of farmhouse by improving the Bokbunja-wine processing

techniques.

III. Research summary

The chemical components of Bokbunja durning npening were
analyzed to establish proper methods of Bokbunja-wine processing and
determine the optimum processing condition. The changes of main
components, and factors which affect the quality of Bokbunja-wine

were also studied during processing, and summarized as follows.

1. Cultivation of Bokbunja plant

(1) Bokbunja was a winter hardy plant, and the optimal harvest

time for processing was 30 days after blooming

(2) Cutting of Bokbunja from Oct. to Dec. was more effective than

that from the other months. Treatment of 1,000ppm IBA for Zhr

_.11_..



was very effective in rooting of Bokbunja cutting.

(3) Mounding was a good method for the propagation of Bokbunja

plant.

(4) Mixture of compost and human manure was a good medium for

the gowth of nursery stock, and yields and quality of fruits.

(5) Treatments of lime and fused phosphate to plant was effective
for the gowth of nursery stock, and vields and sugar content of

fruits.

2. Prcessing of Bokbunja-liquor

(1) Ripened Bokbunja fruits were composed of 86.5% moisture, 0.2%
crude protein, 0.9% crude fat, 6.3%6 sugar, 6.6% crude fibre, 0.5%
crude ash. The contents of moisture, sugar and crude f{at
increased by ripening while the other components contaning

crude ash, crude fibre and crude protein decreased.

(2) 3-Methyl 1-butanol, acetic acid, B -terpineol, a -terpineol, ethyl
4-hydroxy butanoate, S -phenyl ethyl alcohol and octanoic acid

were identified as major volatile flavor compounds in Bokbunja

fruits.

(3) The major components of organic acid were citric acid

(73.57mg/g db), malic acid (1.483mg/g db), and succinic acid
(0.456mg/g db).

(4) Some organic acids, citric, malic and succinic acid, in Bokbunja

_12_



liquor decreased slightly within imitial 30 days. But there was
little change in the contents of those compounds after that

period.

(5) Fully ripened Bokbunja fruits (25days after blooming) was

suitable for liquor processing.

(6) Among the spirits for Bokbunja liquor processing, grain Spirits
from a fermented mash of rice was the most preferrable
compared to neutral spirits or grain spirits from a fermented
mash of barley. And the suitable concentration of alcohol for

liquor processing were 30-45%.

(7) Sukjiwhang (Rehmannia glutinosa) was the most preferrable

flavor improving additives for Bokbunja liquor processing.

(8) Sucrose was excellent sweetner for Bokbunja liquor processing

and its proper ratio for liquor was 5%.

(9) The contents of organic acid decreaded with aging, and the
major organic acids in Bokbunja liquor were succinic acid, malic

acid, and citric acid.

(10) Sensory evaluation for liquor products inicated that the proper

aging period for liquor processing was six months or more.

3. Prcessing of Bokbunja-wine

(1) 78 different volatile flavor compounds were identified from
Bokbunja-wine. The major compounds were 3—-methyl 1-butanol,

ethyl lactate, acetic acid, propionic acid, butyric acid, 8 -phenyl

__13...



(2)

ethyl alcohol and mono ethyl butanedioate.

The major organic acid compounds in Bokbunja-wine were
succinic acid, malic acid, citric acid, lactic acid, pyruvic acid,
malonic acid and «a —keto glutaric acid. Those compounds

increased with the fermentation.

(3) Ethanol content increased rapidly up to the levels of 10% at 20th

(4)

(5)

day of fermentation. After that, its content increased slowly,

resulting 1n 13.5%6 at 40th day of feremntation.

Sensory evaluation showed the matured Bokbunja had the
highest taste and odor scores, suggesting that it was good

matenal for processing of wine.

The contents of total acid and alcohol Increased with the
decrease of pH until 60 days of fermentation. Sweetness

decreased dunng the feremntation period.

(6) From the data of cmoponent changes during fermentation and

the flavor characteristics of Bokbunja-wine, it was suggested
that proper period of fermentation was 50 - 60 days, and the
optimal sugar ratio was 206%, and the ratio of Bokbunja fruit to

water for alcoholic fermentation was 5:1.

(7) During the aging of Bokbunja-wine, pH increased slightly, but

total acid and alcohol contents decreased. Sensory evaluation for
Bokbunja-wine indicated that the proper aging period was ten

months or more.
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4. Blending of Bokbunja-wine and liquor

(1) Wine had advantages in product quality but disadvantages n

processing cost compared to liquor.

(2) The most proper blending ratio of liquor to wine was 3:1.

O. Economical point of wine

(1) Producing the Bokbunja fruits had good income source. And also
the application of Bokbunja fruits in wine processing caused to

increase the farm-house income
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A 1 AR R 714

2 n BEZ|2 | 72 | HAA7 | AT | dUiss | d2AT
=l (ccH |ty | (T) |[(mm)| (%) | Chr)
Lo | 05 | 35 | 48 | 280 | 7 | 1228
og | 28 | 82 24 | 33 | s | 1496
sw | 71 | 129 | 06 | 53 | 7 | 1165
Ja | 131 | 183 18 | 184 | 78 | 2122
g | 189 | 236 | 120 | 1225 35 140 4
s | 28 | 267 | 173 | 2256 | 8 | 843
o g | 240 | 219 203 | 3057 | 92 | 639
cw | 244 | 278 | 169 | 4254 | 81 | 1029
o9 | 226 | 27 | 154 | 823 | 8 | 1728
0w | 155 | 213 70 | 327 | 8 | 1660
e | 99 | 156 10 | 582 38 94.0
o9 | 55 6.9 33 | 188 | 4 83.7
W | 139 | 169 | 72 | 191 | 83 | 1258
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3 2 AR BEF o]tstyg

pH OM P;05 284 27 ( mol/kg )

AA (%)
(1:1) ° ( ppm ) Ca Mg K
A 3.94 1.53 199 3.48 0.89 1.29
B 4.36 1.64 245 5.18 1.60 0.938
C 4.41 3.20 235 4.84 1.56 1.21
D 4.01 277 353 5.72 1.54 1.54
o 418 2.29 258 4.81 1.40 1.26

_33_




_34_

W o) | ABAl | A7) | 280 | B | 44 | 294
4.9 - 1514 - | 518 - | 6.15 -

ol Z k% AN T HF

e | 412 | 518 | 521 7.95 i ©




T8 3L H -

HA AEo o WA e AEd s e F 4, 58 ol
AlZIB 2 4, 7, 10, 1299 Zo] 155cm, 37 09cm, A4 3, 471 B
g AMFHstd T EE NAAS IBAE 1,000ppm FE52 FZAdo 2413 2
AAZD & 2o o] dZE&EE ZAN A= 19 13 Zoh

AE A7IEEE 483 78 AFH M A dZo] dojyA @kt
108 12994 30~60%¢ E+E&S Yoy, $2F AHges SIS
FAAE F dded NAAIA+= 9~12%, IBAX A= 29~33%<]
FdES =€ 7 UG gEA AEd AT HAE 108 ~12¥€d BE

W std IBA 1000ppm X E 2A1ZF HAAA7]= Aol 7H F2 ¥

Holgt Azect

FEold o WA WHS ¥ 67 Zo] 7IXE FHEClY F718 AE
oA o1& WHS AAFed 7HAE HEole AAAY 200X30cm? BE
& A"ty 2o F ol 45cme] FoldlA Z7EA7F Bl WA 3 Y3 8
4 7o Z71A 9] & 5~10cme ol FulZ EolFW Bst UL
A "}

AEHL AAAZ 200<100cm BEo AFE ASA &3 Fol| H
ol Al 3t 33] AA E st FH EBEEHF FiEoAA st e
A Hed 30 £33 Z8 st ZU17F HA st olss] Bl AW

O
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3 Al 2 YENH
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CEEA v Ve R
(1) BE A5 rAl= /718 A& &3

B2 ol2A HuBest 2R A% njAE FFe AR

2] Bo} gon Hug ARg Fgald &3 FME 1247cmE 7}
4 2 Az

A
SAY Hul+Qlo] BEA %ol HF $5% IF MAYL L 5

9g Raa e WF, Huls AR B8 Ao 4% AHE B Ay
— % 8, 99 #Hrot

T wls] F71E AL 2ol Ax, AErt AA2H 4

of FRL RUE A§oE BHFo] FHL FEE EYS

o

Fxzglo) vls) 07~1.1kg A% FF EHE 4tk 53] g} AR &
& AR XM Fxed vs] »3d =77 BFL 3mm, T2 4mm7}
71 1AAF FA7E 06g7F FV7HEReH BELE 10% %1, F3E HY

l.1kg AXE =o}A 10a@ & 330kg &=+ &37F 98 AS=ZE AlgHTh
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8. #w7lE Al&ol A=l vA= 9
2w Z A3 H | Azxzx | Ax2H | ART
~ 1 (Cem) [ (mm) | (M) | (cm) | (mm)
b e 174 10 2 37 5
5 H] 223 13 3 103 8
Eld] + A¥| 235 14 3 112 9
H 201 12 2 100 7
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i 9 7718 AlBo] FF ¢ FA- A= F3F
5 ow | HFT | ARE | AT T = | ¥3FH
B (g ) (mm ) | ( mm ) ( 9% ) ( Kg )
= 2 1.2 15 10 5.2 1.3
g 1] 1.8 18 13 6.0 2.3
Eld] + Q& 1.8 18 14 6.2 2.4
5 1.5 17 12 5.8 2.0
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sulzte] 77 AP FA FAE HAY Hyo e
N AT f15EoE ABHE APAN B H §712A Hule A§
2 Azsfol & Aol

(3) NFA Al&o] AF & FHo vl FF
@Y AES ASHA Auidel e 0
Hl o A8 e EFe 9753, /7€ A& mE viF 84 2
T A2 828 AAs F7] Astd HF T AFAE ALt A
%, T2 2 3 vAe A4E FES ZH= X 10, 117 2
Zk AZFA &3] FALo vt S Fei7t FZetd HH R &34
ANEA ZFel oF 10ecm 2R, A7 dmm FoH, AxF7H @47}
3, Az Afo] FZEATt EF FAAAMZ AFAL M3
o A Eo=2 AYFT BFFo] Aol /AT HAFo] FHI, T E
e 05% BE =P, BT TFE 0%keg A= T EHE & T UATh
o] 2H2 AFA ALl A5 B FF FFE F7] Wi ol

ol
N
%
d
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# 10. 7HFA Al&o] Ao vAe FF

o B = & 73 N2 A RERH = 73
= ( cm ) ( mm ) (74 ) ( cm ) mm )

LA & 221 10 2 101 7

A 3 232 14 3 119 8

831 229 14 3 112 8

B A} 220 13 2 103 7
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il
+ 9F 20, 25, 0L s 7ILLB2dH % AV|E gdsty AHTT HEA
B7IE A% visH (AT NEE oF 209, 254), w53 (BT NEE
°F 259, AA), gx3 (CHASS oF 30d, AF2M=2 FE3H o=
of ARt BE ¥stE A49E doe ¥ 129 2h

E 120045} o] BEAE B 4ol AWY & 2 5, FE, =
i

53 5bS 7HA| 2 Rl Fv] AEY F
I 5714 ZA S Gas Chromatography 2

BN AES AF}E 1Y 2 37 2o BEExe 3 AR datak X

223 BEA 37 AHES ¢k 83719 peak® T4 H o]
AN olF oF 47%9 7] AES GC-MSE +& FASIHY. &4

" &7]e] FAEL 3-methyl 1 -butanol, acetic acid, B -terpineol, « -

terpineol, ethyl 4-hydroxy butanoate, benzyl alcohol, hexanoic acid, 8 -

pheny! ethyl alcohol, octanoic acid 2.2 A3 FHLA F7|4HE €32

¥, terpenew 7F TF S °|F I UsS € 7 AU
oél .

1% 34k 2ol BRAe wol] F28

Fe FE F/N S
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Gas chromatography® w43 Z3¥y HEFOZE  succinic acide
0.456mg/g, malic acid+= 1.483mg/g, citric acid= 7357mg/gd THL H

o o]F citric acid ¥&°] 7HE =o} AT A%E AY= citric acid7}

BRate] Ante] APHA 4Fe F¢ ¢ F AU

o]
chromatogram-& 19¥ 4, 5 63 2
Bra glfaze] ¥ 4oz ®
FHog AZF GdFE 7] HAEL 763%, ReEFHo 2 A|x3 F
= 2

o F7] e A%, BFEoE AXI YFEY F7] A

96.0%7} 242z} 4 &l HIA=Y FAH £Hd "t ZX= FATE ¢
re] 87| patterno|lA zjo|E E ATt ol FA XA & 7] pattern©]
WA Th27] gl oz AlgHu BEx gFEY FQ8 gV AR

< 3-methyl 1-butanol, ethyl butyrate, B -phenyl ethyl alcohol, iso-
butyl acetate GT°l AHY WHEEE XA =H  ©]F 3 -methyl

l-butanol®] 7Fg & wXE HJT I U2 E+ ethyl butylate, £ -

1

1

phenyl ethyl alcohol, iso-butyl acetate £ % WE} thFE AWE

2

ZZFU ol #F714F esterd = €5 UAAH. ol BREAFTA =

=

et
e 4P terpenefiih YL FHE 4PF) ThE 4L Hof B
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# 13 €32 2(35%) d8E 2d FEA A2 IR

Eeak Rt. Compounds Area (%)

; 5454 waTd  AFA
1 5.444  Decane 8.33 0.92 0.06
2 5935  Unknown 0.50 1.04 0.08
3 5.000  Unknown 0.05
4 5754  Unknown 12.63 2.19 2.04
5 6.007 1so-Butyl acetate 4.81 3.16 3.00
6 7.094  Ethyl butyrate 7.20 11.41 23.83
7 7.490  Unknown 0.08
8 7.675  Unknown 0.11
9 7.831 1so-Butanol 0.56 0.08 0.07

10 7.978  Unknown 0.39 0.20 0.45

11 3.732  Unknown 0.19 0.21 0.10

12 8.874  n—-Butanol 0.67 0.14 0.12
13 10547  Unknown 0.50 0.02 0.03
14 10973  3-Methyl-1-butanol 42.74 70.75 63.36
15 11.060 Unknown 2.14 0.03

16 12424  trans—-2-Hexenal 0.65 0.12 0.13
17 13.325  Unknown 0.37 0.06 0.05

18 14.107 n-Pentanol 0.67 0.09

19 14793  Unknown 0.5 0.13 0.10

20 14921  Unknown 0.52 0.11 0.08

21 15.368 Unknown 0.12 0.01

22 16.009  Ethyl lactate 0.29 0.23 0.04

23  17.805  trans-3-Hexen-1-ol 0.24 0.06

24 20433  Ethyl octanoate 0.17 0.03 0.05

20  21.140  Acetic acid 2.31 1.01 0.41

20 24605  Unknown 1.783 0.21 0.21

27 25418  Unknown 0.17 0.04
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23
29
30
31
32
33
34
30

30
37
33

39
40
41
42
43

45

46
47
18
49

20.741
26.082
27.016
28.635
30.216
31.030
31.671
34.979

36.152
36.967
33.690
39.764
44.535
51.093
01.299
01.816
02.4938
04.786

00.033
06.244
07.072
03.910

Unknown
n-Octanol
2.3-Butylene glycol
A —Caryophyllene
Unknown
Unknown

o - Terpineol
Ethyl-4-hydroxy
butanoate
Unknown
Unknown
Hexanoic acid

B -Phenyl ethyl alc.
Octanoic acid

y —Cadinol

a -Cadinol
Unknown
Unknown

Mono ethyl butane-
dioate

Unknown
Unknown
Unknown

Unknown

0.11
0.93
0.41
0.43

0.69

0.09
4.14
0.05
0.37
0.8
0.26
0.14
0.39

0.09
1.06
0.08
0.6

0.04
0.07

0.05
0.33
0.03
0.0

0.09
0.04
0.03
0.4
0.00

0.13

0.10

0.02
0.22

0.05

0.18

0.060
0.05

0.30

4.4

0.07

0.13

0.00

0.16
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GC chromatogram< 1¥ 73 2o Az HA
dS AETS da+= 19 8% 2o}
B 22 gF29 #7148 F2 AE-L citric acid, malic acid, succinic
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, FEAF Y 7714 AlZRAHF gt AA4E HQ o|F & WHEE

Holxr 4S8 & F AYge vt malic acide AA7|te] A3 4+ & g

= ¥ 6
AR F HE FALFEE 20% HA 2t 9@ 4
ot 123, TH 204 vrd oz #5rlele] 33 wES HFge ¥ 149
2k




PYIE ITUIT)

| —— e — T e —— ——

pYae JIY{eN

PI2® JTIUTIIRS

prOE

I,.Wumw...

2THOTEW

A 729 #2714 GC chromatogram.

O/ 7. FAFARCE AXT S&



wooOo L/Bw) pioe JUHO O Jusuo0D

{
-
O e
'Y

- o
O o
 — e L OO
o
) o
: o
_ ~
N\
|
o
_ w_m <3
| N\
|
| O
-
| | N
| |
o
% o
-
_
| “ D
Vo
] v—
|
w*m -
Ql
] -—
_
|
_ o
: h
i
o
X S
_
-
X R
_
S 5 © o S o
To' <t o N — o

(lwoo L/bw) spioe jo weiouon

Stored days

- Succinic T Malic ¥ Citric |

179_

Y



75 oF:! % % 5%
A 2.20° 7.33° 1.27° 10.80°
B 3.20° 10.06° 2.90° 16.16°
C 3.33° 10.58° 3.60° 17.51°
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T % o] ot ¥ Cas
30% 3.30° 10,53 3.77 17.60%
35% 3.33 10.56 3.90° 17.79°
45% 3.33 10.58° 3.60° 17.51°
95% 2.33" 7.83° 2.60° 12.76"
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2% Ande A&, vz, A%, £ & FrIEAAZ 5% HA
B7tste 60 AR =4 & HF dISTEE 20% HAl =4t
HeH7rE AAY 2= B 178 24

S22 B2 FrjEgAY Hrtade A& FA> A> &

Aalg A E (5, 10, 15 20%), A& (5, 10, 15 20%), 2133 (5
10, 15, 20%), stevioside (0.01, 0.05, 0.1, 0.15%)E Y 4st == FH7}st
o HSH7IE AAIS A= ¥ 18y 2t

b
R
il
lo

OfN
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7 Q& ot F 3
2] 3.35° 10.58° 3.60° 17.53°
& 3.30° 10.75° 3.60° 17.65°
| A} 3.33° 3.05° 2.27° 13.65°
3.00° 9.22" 3.60? 15.82°
2.33" 8.20¢ 3.20° 13.73°
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T+ B o] ok ¥ F A
5% 3.40° 9.50° 3.60°" 16.50°

10% 3.50° 9.33° 3.27% 16.10™

3 15% 3.45° 9.20° 3.15™ 15.80°
2096 3.40° 8.50° 2.90° 14.80°

5% 3.42° 10.60° 3.65° 17.67°

10% 3.42° 10.58° 3.60°" 17.60°

4% | 15% 3.45° 10.50° 3.55% 17.50%
20% 3.42° 10.40%° 3.60%° 17.42%°

| 5% 3.42° 10.05° 3.35" 16.82>

109% | 3.40° 9.33¢ 3.20°™ 15.93°

TS | 15% 3.40° 9.58° 3.15° 16.13
209% 3.45° 9.50° 3.00™ 15.95°

0.01% 3.40° 9.58° 3.60°" 16.58¢

0.05% |  3.40° 9.50° 3.60°" 1650
Stevioside| (19 3.45° 10.05° 3.55% 17.05™
0.15% 3.40° 9.58° 3.50% 16.48°¢
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+ 3-methyl 1-butanol, ethyl lactate, acetic acid, propionic acid, butyric

acid, B -phenyl ethyl alcohol, mono ethyl butanedioate &°] .1 O]

= 3-methyl 1-butanol, ethyl lactate’} FE& o|F12 YA EEX} &3F
T FrEELE EEAY F74ER 7] patternol A AFE zpolE

g B 2438 Gas chromatogram-2 18 103 g1 dgaiA

O 110iA el Fol EE wWEF {1 EL succinic acid,

malic acid, citric acid, lactic acid, pyruvic acid, malonic acid, e« -keto

ylly

glutaric acide|}o.¥, o} AE F lactic acid, pyruvic acid, malonic
acid, « -keto glutaric acid 52 EBEEX AEd = ALY AKX = A

og A FAHYEH BEA VEF AZNYF BAT AOL 1T
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£ 19 BRAg BER BEFY HUAYIHE
Peak Rt. Compounds Area (%)
e e
1 0.436  Decane 0.17 0.25
2 0.702  Unknown 0.19
3 0.910  Isobutyl acetate 0.66 0.19
4 6.485  Unknown 0.06
5 7.025  Ethyl butyrate 6.05 0.35
6 7.924  Iso-butanol 0.05
7 3.043 n-Butanol 0.28 0.10
8 11.014 3-Methyl 1-butanol 32.81 3.84
9 11.810  Unknown 0.04
10 12223  trans-2-Hexenal 0.05
11 12.614  Ethyl caproate 0.06
12 13706 p-Cymene 0.06
13 14001 n-Pentanol 0.86 0.33
14 14786  Unknown 0.07
15 15515 Unknown 0.02 0.08
16 10.626 Ethyl lactate 14.66
17 17048 n-Hexanol 0.08 0.21
18 18.010 trans 3-Hexen-1-ol 0.26
19 138926  Unknown 0.21
20 19487 ci1s 3-Hexen-1-0l 0.03
21 20510 Ethyl octanoate 0.06 0.12
22  20.774  Acetic acid 2.20 3.93
23  21.868 n-Heptanol 0.19 0.24
24 22793  Unknown 0.04
25 23588  Furfural 0.10 0.13
26  23.834 Unknown 0.18
27 24205  Unknown 0.03 0.03
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23
29
30
31
32
33
34
30
36
37
33
39
40
41
42
43

45
46
47
43
49
o0
ol
Y
o3

0o

o
o3

20.015
20.4438
20.890
26.026
20.301
26.841
26.945
21.743
23.073
28.985
29.204
29.494
29.841
30.186
30.077
30.767
31.128
31.304
31.619
32.103
32.538
32.718
32.952
33.303
34.154
34.4775
34.950
30.126
30.442
30.842
36.364

Unknown

Propionic acid

Unknown

n-Octanol

Unknown
Unknown

2,3-Butyvlene glycol

B ~Terpineol

B -Caryophyllene

Terpinen-4-ol
Butyric acid

Unknown
Unknown
Unknown
Unknown

Furfuryl alcohol

Unknown
Unknown

« —Terpineol

Unknown
Unknown
Unknown
Unknown

Geranyl acetate

Unknown
Unknown

Ethyl-4-hydroxy butanoate

Unknown
Unknown

B -Phenyl ethyl acetate

Unknown

0.03
0.96
0.03
0.22
0.11
0.01
0.61
0.23
0.10
0.03
3.20

0.16
0.05
0.46

0.27
0.00
0.04

0.06
0.19
0.03
0.02
0.32

2.08
0.03

0.07
0.92
0.10
0.16

0.10
2.37

0.16
0.20
0.16
0.23
0.76
0.48

0.32
0.11
3.94
0.03
0.04
0.77
0.15

0.15

2.39
0.73
0.41
0.15
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oY
60
oIl
62
63
04
o
66
o
63
69
/0
71
72
73
74
70
76
77
73
79
30
31
32

33

30
360
37
33
89

36.580
36.837
36.915
37.099
37.300
37.932
33.424
39.240
39.635
42.263
42.829
42.995
44,063
44.375
45.671
46.044
46.407
46.986
47.376
47.902
47.768
47.753
413.126
43.489
43.930
49.043
50.305
00.779
50.932
01.166
51.604

Unknown
Unknown
(Geraniol
Unknown
Benzyl alcohol
Unknown
Hexanoic acid
Unknown

£ —Phenyl ethyl alcohol

Phenol
Unknown
Unknown
Unknown
Octanoic acid
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
y —Cadinol
a —Cadinol

0.12

0.27

0.17

1.93

10.17

0.17

0.03
0.0
0.46

0.07

0.00
0.06
0.06
0.10

0.138

0.10
0.18

4.038
0.79
0.94
0.65
2.61
0.32
4.79
0.17
3.89
0.17
0.13
0.07
0.65
2.43
0.05
0.24
0.10
0.11
0.16
0.11
0.05
0.15
0.07

0.32
0.11
467
0.22
1.23
2.16
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01
92
93
94
90
96
97
93
99
100
101
102
103
104
105
106
107
103
109
110

01.799
02.036
02.197
52.402
02.945
03.300
03.804
04.791
00.395
00.123
00.293
06.364
27.1038
017.268
07.450
07.595
o7.718
03.360
03.693
09.235
09.822

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Mono ethyl butanedioate

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

0.06

0.04
0.02
0.06
0.06
7.69
0.32
1.41

0.03
0.03

0.28
0.06
0.05
0.03

1.23
0.62
3.80
0.19

0.03
0.11
0.07
0.14
0.88
0.45
0.29

3.30
0.95
0.66
0.18

16.15

0.03
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