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Characteristics of the liquid chemical properties of cocoa skin
| Theobroma cacao L.] in different water levels

I K Budaraga' and D P Putra’

Agriculiural Produet Technology Study Program, Faculty of Agriculture. Ekasakti Universily.
Veteran Streat No. 26 B Padang, West Sumatra, Indonesia

E-nuil budaraga 1968 ¢rgmail com

Abstract. Cocoa is one of Indonesia’s mainsay plntation commodities that have a large
amount of production. The amwunt of cocoa production produces cocod skin waste products
that have not been used optimally. Cocoa skin is known o contain cellulose, hemicellulose and
lignin compounds which can be processed into liguid smoke. This study aims 1o determine the
characteristics of the chemical properties of liguid eocoa smoke in different moisture content.
This study used a completely randomized design [CRD] of four levels of mosture content
10%. 15%. 207 and 25% with three replications. Obsenvation data were analyzed by ANOVA
followed by Duncan’s New Multiple Range Test [DNMRT] at the level of one percent and five
percent. The results showed that the skin moisture content of cocoa had a very significant
effect on pll and phenol from the liguid smoke of cocoa skin. The higher the kvel of cocoa
skin. the pil also increases. while for total phenol. the higher the water content of cocoa skin
the lower the total phenol. Furthermore, the water content of cocoa skin does nol affect the
specific gravity. Analysis of chemical compound components using GC-MS was camed out on
the liquid smoke of the best cocoa skin [10%] to produce fifly components of chemical
compounds present in the moisture content of cocoa skin, Analysis of the wavelkength of the
liquid smoke carbonyl group of cacao skin with different moisture content using furrier
transform infra-red [FT-IR). The liquid smoke of cocoa skin with the treatment of ten percent
cocoa peel moisture content from the pll observations fulfills the quality requirements set by
Japanese standand wood vinegar,

1. Introduction

. Cocoa [ Theobroma cacao L.] is one of the plantation commodities in Indonesia, which is the largest
foreign exchange contributor afier oil palm, rubber, and coffee. But in the processing, the cconomical

value of cocoa fruit only lies in the part of the sced while the cocoa skin is a waste whose utilization is

limited as fertilizer and animal feed. Whereas 75% of cocoa pieces are skin and 25% sceds. West

Sumatera province in 2017 is in the third-highest cocoa production in Indonesia, where is produce

157,106 1ons'ha cocoa [1].

The handling of plantation waste and plantations to date is still an obstacle in the waste handling
program at the farmer level. This problem is caused by several factors such as limitation of time, labor,
and limitation of the disposal arca, Agricultural waste and plantation especially cocoa plants have not
been utilized even in some conditions have the potential to feed livestock and raw materials for the
manufacture of compost, so it is necessary to do observations in supporting the program Utilization of
polential waste, especially the potential waste produced by cocoa plants that are waste cocoa skin.

{"-.mel.r from Uis work may be wed uder the terms of e Crealive Commons Atinbation 30 lcence. Any funher distribation
= of this wark mmast onaktain sibution o the aunbiorsand the inle of the work, pourmead ciation wd DO
Fublided under licence by IR Pubdishung Lid |
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The skin of cocoa fruil is a lignocellulose waste that has the main components of hignin, cellulose,
and hemicellulose The covoa peel comaim cellulose 36 23%, hamcellulose 1.14% and lignin 20.
2T.05% 2] Cellplose and hemicelhilose polvmenzed from Monos swohandes can be converted into
sugars under certin conditions. Lignin s an ammatic polymer that can be com erted into phenolic
compounds [ ] The decomposition of Lpam on cocoa skin can s the method of pyrolysis [4] into
lguid simobe

Liguid smoke is o result of distillation oF condensation from the vapor combustion results mdirectly
or dircetly from matenals that contain a lot of carbon and other compounds, raw materials are widely
wsed e wond ol palim excrescence, Sawmills and others | 5]

Liguid smoke contams some compouds that can be prouped into groups of phe nol compeonnds,
acids, and groups of carbom | compounds The groups of ¢ ompounds act as antimicrobial, antioxidant,

Mavoring, and colordo color Jeolormp ] Becase liquid  smoke can - act s antimicrohial - amd

antioxidant. liquid smoke can be used as a material for wet [6]

There hne been no obsernvations of the chemical properties of the liquid smoke of cocoa bark
based on different water content. The maeisture content ol cocoa skin as raw miterial for making liguid
smoke determines the quality of liquid smoke produced. Based on the explanation above, the purpose
of this research 1s 10 know the chemical properties of liguid smoke cocoa skin at different water levels,
ax well as determine the best moisture content of eocoa skin for the raw material of liguid smoke

making.

2. Material and Methods )
The main raw material used to detenmine the physical properties of liquid smoke cocoa skin at

different water content is cocoa skin obtained from cocoa fanmers in Padang Pariaman District [Figure
1] Physical properties of liquid smoke testing equipment are Pycnometer, digital scales. Better
glasses. Tissue, pH meter. flask 250 mL, pipetic drops. Erlenmeyer 300 ml, oven, desiceator (2 tool
used to make liquid smoke is a pyrolysis tool [7] ].

Figure 1. Cocoa Skin

This rescarch includes making liquid smoke from cocoa skin with differemt wawer content
Determination of cocoa skin moisture content is determined by drying using the temperature of the sun
at 2 drying temperature ranges from 30°C - 35°C. Moisture treatment includes 10%. 15%, 20%. 25%
water content. The design that was used in this study was a simple complete random design [RAL]
wreatment with 4 treatment levels and 3 replications. Data resulted from the experiment were analyzed

the variance using F-test and then continued using DNMRT at a 5% level of significance if F-test was
significantly different [8].

2.1, Preparation of raw materials

For the preparation of raw materials of liquid smoke, cocoa skin is taken around the Padang Pariaman
arca. Cocoa skin is put aside from din or soil attached to the skin of cocoa. Reduction of the size of 5-
9 em using machete so that the drying process is faster. Then, cocoa skin is measure using a team of
cach weight that is oblained by cocoa skin samples that are 27 kg, To determine the initial moisture
content of cocoa skin is done measuring material water content using Spectrometer with an initial
water content obtained 80%. 6. The drying of the bark is done under the sunlight, for cach of the
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treatments is done difTerentlv, In the treatment A [ 10" cowcova skin muasture content | Seven days of
drving, B rearmen |eovoa water contem of 15%] Six days of deving, O treatment [eocoa water
comtent of 20%) Done drving ton 4 dove, and meatment 1) Joocoa witer content of 25%] A drying
penad of 3 dove. Then measured dry weight of the material cach treaiment with a spectrometer
[matenal water conent of 10, 15, 200 ol 257%)

22 Prosoess o provdysin fownik ot | igiond anoke conend shin

The process of makmg higuid smokal cocoa skin using a lemperatire pyrolysis 20070 (K] [9][10] In
preparation for raw matenals of cocoa shin lguid smoke, dry cocon skin was obtained with a different
water content of 10, 15 X0, and 25" The doed cocoa skim insented imto pyrolisator for 4 hours with a
capacity of 4 kg with a temperature of S00°C, Tor temtment A [Cocoa water content 1075 )L treatment B
[Cooa shan water content 15% ], treatment O [Covoa water content 200 ] and in the treatment wf D
|ecocoa water contemt of 25%] Then, the burnimg smoke was condensated, The observation 1ool s done
to check the condition of the appliance such s gas check, stove and pyrolisater temperature. The
active charcoal bark s produced Trom the parolysis provess al 20000 w produce activated charcoal and
liguid smoke Liguid smoke Grade 3 cocoa shin obtained in the process of liquid smoke pyrolysis. The
liguid smoke of the cocoa skin is allowed for 1 week so that the liguid fumes with a separate cocoa
skin is further filtered using a filter paper [11]. Observation of chemical properties namely pH, Total
phenol (7). components of chemical compounds [GC MS]. and carbonyl compounds.

3. Results and Discussion

31 pH
The results of the fingerprint analysis showed that the level of the cocoa water content has a distinet
effect [P. < 0.05] of the resulting Cocoa smoke pH [Appendix 12]. Based on the DNMRT's advanced
test of @ = §%. not all reatments show differences in cocoa smoke pH. The average cocoa smoke pH

liquid can be seen in Table 1.

Table 1. The average cocoa smoke pH liquid

Cocoa Skin moisture treatmem [%s] pH pH
A=10 292 a
B=15 373 b
C=20 424 b
D=25 483 b
cv 984

Deseription: Figures followed by the same letter bave o distinet effect of 5%
aceordmy wthe DNMRT wst

Table 1 shows that the cocoa smoke pH is produced ranging from 2,92 to 4.83. DNMRET's
advanced test resulis at the rte of 1% indicate treatment A [ 10% cocoa skin moisture content] Distinet
with the B | 15% cocoa moisre contem), B wreaument [15% cocoa moisture content] Does not differ
real with the trestment of C [Cocoa water content 20% ), the treatment of C [cocoa skin water content
20%4] is no different from the real treatment D [cocoa skin water content of 25%). The higher the
water coment of cocoa skin in the making of cocoa liquid smoke, the higher the pH is produced.

Based on the results of pH analysis on a sample of the highest cocoa liquid smoke skin in the
treatment D [cocoa skin water content of 25%] Namely 4.83 this is due to the higher moisture content
of cocoa [the solution is alkaline] then the resulting pll is higher. While the lowest value of cocoa skin
liguid smoke is obtained at the treatment of A [10% cocoa skin moiswre content] ie. 292, The
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resulting pH mects the liquid smoke quality requirements according to the Japanese wood vinegar
standard of 1.5-3,7, :

The use of cocoa skin with different levels in the pymlysis process on the making of cocoa liquid
fumes affects pll, The high moisture content of cocon in raw materials will reduce the quality of liguid
Wll‘ll:t\j cocea skin, Due to the high amount of water in the material will evaporate during pyrolysis.
Liguid smoke produoced will contain o Lot of water, so that the quality of hoguid cocoq skin decreases.
The decrease m the guality of cocoa liquid smoke will affect the acidity level in the liquid smoke of
the cocoa skin so that the pll value rises. This acidity is derived from compounds contained in the
Ilqu]d smoke of covoa skin t'}l!k?t'i-llt}' acelic acid mmd other L'ill.|'iLH}'|iL' acids,

Pamon of al.. [12]. explained the value of liquid smoke pll is also wlated o the high low 1ol
titration acid. The wtal height of the acid s itration so that the ptl of hquid smoke becomes low as
well as the opposite Tower total acid and the liguid smoke pHl becomes high. This is because coconut
fiber has a compenent such as a hemicellulose and cellulose which when decomposition will produce
organic acid compounds such as acetic acid. Acctic acid s a solvemt that is casily dissolved with
water, Liguid smoke produced with raw materials that have a high water content when the pyrolysis at
100°C temperature will undergo condensation when moisture through the condenser so that water will
be mixed with liquid smoke. As a result, the pH value rises and the total acid levels are titration down

so that the quality of liquid smoke becomes low.

32, Towaal Pherl
The results of the print analysis showed that the level of the cocoa water content has a distinet

influence that is very noticeable [P < 0.05] to the total liquid fume phenol produced by cocoa skin.
Based on the DNMRT's advanced test of @ = 5% It is not all the treatment shows the difference to total
liquid smoked phenol of cocoa skin. The average total liquid smoked phenol of cocoa skin as

presented in Table 2.
Table 2. Average total liquid smoked phenol cocoa skin

Cocoa Skin moisture Total phenol [%4]
treatment %]
A=10 2638 a
B=15 1.616 b
C=20 1553 b
D=25 1475 b
cv R 1551

Description: Numbers that are followed by the same letter give
a real no different mfluence at 5% according to DNMRT test

Table 2 shows that the total liquid smoked phenol of cocoa bark ranges from 2.638 1o 1.475%.
DNMRT's advanced test results at 5% indicate treatment A [liquid smoke water content 10%] Distinct
from the treatment of B [liquid smoke water content 15%], treatment B [Liquid smoke moisture
content 15%) Does not differ real with the treatment of C [liquid smoke moisture content 20%],
Centificate C |Liquid smoke moisture content 20%] is no different from the real treatment D [liquid
smoke moisture content of 25%]. The higher the moisture content of cocoa skin in the manufacture of
cocoa liquid fumes affects the total phenol produced. Based on the total of the highest liquid smoked
phenol cocoa skin obtained al treatment A [liquid smoke moisture content of 10%] That is 2.638%
while the lowest total phenol is obtained in D treatment [liquid smoke moisture content of 25%] of
1.475%. This shows that the higher the water content of cocoa in the total value of the resulting phenol
is lower.

The use of cocoa skin with differemt moisture content and the pyrolysis temperature in the
manufacture of cocoa liquid fumes affects the total phenol resulting in decline. This decline is caused
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resulting pH mects the liquid smoke quality requirements according 10 the Japanese wood vinegar
standard of 1 5.1.7,

The wse of cocon skin with differem levels in the pyrolysis process on the making of cocoa liquid
fimes affects pHL The high moisture content of cocon in raw materials will reduce the quality of liguid
”f"‘;‘l“‘l cocoa skin. Due wy the high smwunt of water in the material will evaporate during pyrolysis,
Liquid smoke produced will contaim n ot of water. so that the quality of ligquid cocna skin decreases,
The decrease in the gualin of cocon liguid smoke will affect the acidity level in the liguid smoke of
ul“-' cocon shin <o that the pH o valve rises. This acidity s derved from compoimds contained in the
liquid smoke of cocon shin exped iy aectie acid amd other confw yliv acids.,

Pamon er ef , [12). explamed the value of hguid smoke pllos also elated 1o the high low total
titration acud. The wial heipht of the acid s traion so that the pll ol liguid smoke becomes low as
well as the opposite lower total acud and the lguid smoke pll becomes high. This is hecause cooomut
fiber has a component such as a hemicellulose and cellulose which when decomposition will produce
organic acid compounds such as acetic acid. Acetic acid s a solvent that is casily dissolved with
water, Liguid smoke produced with raw materials that have a high water comtent when the pyrolysis at
TO0C 1emperature will undergo condensation when moisture through the condenser so that water wall
be mixed with liquid smoke. As a result, the pl value rises and the total acid levels are titration down
so that the quality of liquid smoke becomes low.

32, Towal Pherol =
The results of the print analysis showed that the level of the cocoa water content has a distinct

influence that is very noticcable [P < 0.05] to the total liquid fume phenol produced by cocoa skin.
Based on the DNMRT's advanced test of @ = 5% It is not all the treatment shows the difference to t1otal
liguid smoked phenol of cocoa skin. The average total liquid smoked phenol of cocoa skin as
presented in Table 2.

Table 2. Average total liquid smoked phenol cocoa skin

Cocoa Skin moisture Total phenol [%)
treatment [%)
A=10 2638 a
B=15 1.ol6 b
C=20 1553 b
D=25 1475 b
cv 15.51

Description: Numbers that arc followed by the same letter give
a real no different influence al 5% according to DNMRT et

Table 2 shows that the total liguid smoked phenol of cocoa bark ranges from 2.638 to 1.475%.
DNMRT's advanced test resulis at 5% indicate treatment A [liquid smoke water content 10%] Distinet
from the weatment of B [liquid smoke water content 15%), treatment B [Liquid smoke moisture
content 15%) Does not differ real with the treatment of C [liquid smoke moisture content 20%]),
Cenificate C [Liquid smoke moisture content 20%] is no different from the real treatment D [liquid
smoke moisture content of 25%]. The higher the moisture content of cocoa skin in the manufacture of
cocoa liguid fumes affects the total phenol produced. Based on the total of the highest liquid smoked
phenol cocoa skin obtained at treatment A [liquid smoke moisture content of 10%)] That is 2.638%
while the lowest total phenol is oblained in D treatment [liquid smoke moisture content of 25%] of
1.475%. This shows that the higher the water content of cocoa in the total value of the resulting phenol
is lower,

The use of cocoa skin with different moisture content and the pyrolysis temperature in the
manufacture of cocoa liquid fumes affects the total phenol resulting in decline. This deeline is caused
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by so ;

ilf tlmn:;ﬁmf;:'?.mm?“ that have dissolved in the solvent at the previous time. The difference

B o "_k_li cnol n each liquid fume treatment of cocoa skin is influenced by the moisture

Rt s e in. The water content on the cocoa «kin will evaporate at 100°C temperature and

i sation through the condenser. The liquid fume condensate produccd by many cocoa
lysis processes a lot of water. consequently the phenol compound is mixed with waler so that the

quality of liquid smoke becomes decrcased.

Ayudiani and Sari [13] statc that water content that is too high will reduce the quality of liquid
smoke produced due to the mixing of moisture condensation results and lower phenol levels. These
Pllu‘i‘[ul lewels when associated with pH and 1otal acid is titration in liquid smoke in each treatment
obtained the relationship is the higher levels of phenol in liguid smoke then the resulting pH value is
lower, meaning the total acid tiration of smoke Liguid will be higher. as well as the reverse when the
phenol levels are low, the pH becomes high and the total acid tiration becomes Jow.

Luditama [14] gets levels of phenol liquid smoke using the old coconut fiber material is about
0.89% and in the coconut shell about 1.40%. The difference in phenol levels resulting from this study
is caused by the content of lignin frum the smoke. Lignin is a wooden compancnt and when
decomposed will produce a phenol compound. According o Djamiko ef arl [15). that content lignin on
coconut fruit that has been ripe about 29.2%. in crude coconut 20.1%. that coconut shell contains
. lignin of 33.30%. The difference in the content of lignin from the smoky material. affecting the phenol
levels in the resulting liquid smoke.

33, Compument e cowva Tigoeidl e ¢nemmnicad vnpensied [GC-MS)

The result of analyzing componcnts of cocoa liquid smoke chemical compounds with Gas

Chromatography-Mass Speamscopy |GC-MS] analyzed is the treatment of A [best cocoa waler

content of 10%]. Because wnoke with pood quality is found in liguid smoke with A [10% cocoa skin
quality is seen from the pll parameter, with

on [appendin 15] The best
waler content freaiment identified 50

maisiure content] As seen
In liguid smoke with 10%,

Japanese wood Videgar [ 16:].

chemical components can be Views in Figure 2.

. d Figure 2. Chromatogram liquid smoked cocoa «kin with o water content of 10%.

Luditama [14] identifies the liquid smoke component of shell and coconut fiber with tempurature
pyrolysis of 300 oc with GC-MS. On liquid coconut shells obtained 26 compounds with the dominant
compounds of phenols |34.45%]. 2 G-dimethoxy phenol [12.58%] and 2-methoxy phenol |9.81%).
While in liquid smoke cocanut fiber obtained 31 compounds with the dominant compounds phenol
[44.10%). 3.methoxy phenol [ 14.84%] and 1. 2benzenediol [7.22%].

Gani eral [17] identify liquid smoke components from organic waste with a gradual extraction in
jts mefaction. From (C-MS obtained 61 compounds with two dominant compounds of 1.1-
dimethylhydrazine |%.98%] and 2.6-m ethoxy phenol [8.68%]. Among the 61 compounds identificd are

17 compounds and others on average | compound | 1.6%].
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oa skin has 50 chemical components
alkyl ester, ketone, and acetic acid.
er confent is presented in Tahle 3.

From Fi :
with 6 thcll:ﬁul'r 2 above, it shows that the liquid smoke of coc
Grade 3 co Carg roups that arc phenol, siringol acid and carbonyl.

coa liquid smoked chemical in the treatment of 10% wat
noisture reatment

—

Table 3, Cocoa liguid smoke Grade 3 chemical components at 0%

Peak#  Riime  Peak arca %] Component
Phenol 14.13% —
1 3515 22 Phenol
2 4.694 195 Phenol, 2-methyl-
; 3 8.551 5.4 Phenol, 2.6-dimethoxy-
i 4 Smd6 185 Phenol, 3-methyl-
! 5 04 23 Phenol, 2-methaxy-
! r L 11885 057 Phenol. 3.l'i-:ﬁ'mwFmr,n»-i‘-,-'?—;wgmllrfj- .
- g Siringol 3.19%
'I 7 10283 2.59 2-Propuanone, .’-{-‘—Jﬂ_‘l‘lfﬂl‘rj’-}ﬂlﬂﬁr).'l'rlj)fu'njﬂ—
: H] 12238 0.6 Ethanone, .'1"-'-J'u'dm.'g‘-_?.MFJJIrﬂ."rn,U-,-r.":en_-l'U
! Acid and 2501%
carbonil
9 2285 235 4-Pentenoiv wcid, methyl ester
10 2638 465 Acetic acid
11 3oy 34 Butanoic acid, 4-hvdroxy-

Phosphonic acid, [p-hydrox phenylf-

12 4534 .59
Carbamic acid, N-|2-carbamoyiox) eiliplf- 4-m

-

13 5718 3.05

14 1133 03 2.2-Diflnorohepracosanoic acl d

3-Pyrrolidin-2-y1-propionic acid

15 12.65 0.4

16 11535 1.36 Benzeneacetic acid, 4-hydroxy-3 -methoty-

17 12933 038 1 H-Isoindole-5-carboxylic acid, 2. 3-dikvdro-1,
. 18 15286 4.72 0, 12-Octadecadienoic acid [ZZ}-

19 1RT04 088 0 12-Octadecadienoic avid {Z.Z]- 2. 3-dihydrax

20 14045 119 [-[+]-Ascorhic acid 2 Gedihexadveanonte

Alkyl and ester 11.86%
1. 2-Benzenediol

g o —
= e s
T ™

2] 7454 441

22 97 327 1.2, 3-Trimethoxyhenzene

23 1055 089 3-Aming-d-methexybenzamide

24 14083 073 5 IFJ—ﬂit'!hu.lj'-.’.J..?,ﬁ'-rﬁ.rquq:."ru-Hf, 6l -efipyrr

mum
nmms =w
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25 13621 04
26 15935 0.08
27 9.019 208
Ketone 197%
28 1.675  1.56
29 1782 18T
30 431 1.64
31 5421 244
3 6.775 2.5l
33 6926 2.53
34 9.103 388

35 9472 3.8
36 1445 0.9
Acetic Acid 26.13%
i7 1986 272
g 2784 4063
39 4925 L.T6
40 6.02 349
41 7.145 255
42 7.505 382
43 RE22 3B
44 10745 1.5
45 12526 121
46 13195 035
47 13447 043
4% 16288 O.M
49 26293 014

50 30728 017

doi:10. t{]!'l-ﬂ."r'ﬁﬁaISISJ’4'§?J‘IH'JIZDI6

2.4-Dimethoxybenzal alcohol

Eihanol, 2-19, 1 2-octadveoudienyfaxfs, 2]

Xylirol, 1. §-anbwlro-, triaeetafe

2-Pentanone, 3-methyt-
2-Pentenenitrile, o A-ddimetil-
5. 9-Dimethyl-3-decanol

2-Propanone, methyl-2-propi Shydrazeone

4-Penten-2-vaylaumine, NN, d-trimethyt-
Crelopropuane, 1.1, 2-trimethyl-3-{2-methyl-1-p
1 6-Dimethyl-3-hepten-1 -of aeetate

Erm.:nieud-mrbmu!:fvir_rd.:'. I-cthyi-3-meihyl-

Pffrfﬁ'mi’ufj.-J'-hﬁmfu.‘p. J-methyd-

Ammonium acetate

2-Tridecyne

exo-Norharmd propionate
1.2.3-Propanetriol, monoacelate
3-Pyridinol

| 1-Oxadispivof4.0.4.1 Jundecan -l-one
Homosalate

Diethyl Phthalute

Desaspidinol
J"_-.'rm.lruﬂ.3-::}_;;_1'mzfm'-I.J-d:‘anf. hexalydro-3

Pyrrolof1.2-a]pyrazine-1 A-dione, hexahydra-3

Stiemusterol
Tricyolof 20.8.0.0{7,16] Jwriacontaie, H22] 716

EEZ-131 2 Nonadecatriene-3, 1 4-diol

Table 3 shows the componenis
chemical compounds. Resuls of GC

10% in the first group of phenol compounds
2.6-dimethoxy-.

Phenol, Phenol. 2-methyl-, Phenol,
Z.ﬁ—diml.‘lhox}'-ﬁ‘l--[l-pmpunylj-. Phen
with centration of 5.24%, Thel

highest Chromagtogram peak of Phe

of the liquid smoke compound of cocoa skin, which has 50
_MS analysis on the liquid smoke treatment moisture content of
with a peak arca of 14.13%. The resulting eompounds
Phenol. 3-methyl-, Phenol, 2-methoxy-. Phenol,

ol is the highest Kotomo-gram peak of Phenol, 2.6-dimethoxy-
nol as presented in Figure 3 below.
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Figure. 3. Top Chromatogram highest compound phenol

ds are 2-Propanenc,
nyl] Peak Siringol
ntration of

of the resulting compoun
roxy-3.5 dimethoxy-phe
3 methoxyphenyl]-with a conce
¢d Figure 4 below

(-._ The second group of Siringol with peak arca 3.19%
F 1{4-hydroxy-3 methoxyphenyl]- Etha-None, 1-[4-hyd
Kotomogram is the highest in 2-Propanone. 1-{4-hydroxy-
2.59%, The highest Chromagtogram peak of Siringol as present

Fipure. 4. Peak Chromaglogram of the highest compound siningol
The third group of acid and carbonyl with the peak arca of 25.01% of the resulting compound is 4-
Pentenoic acid. methyl ester. Acetic acid, Butanoic acid, 4-hydroxy-. Phosphonic acid, [P-
hydroxyphenyl]- Carbamic acid. N-|2 Larbamoylo- Xyethyl]-. 4-m. 2.2- Difluorohepta-Cosanoic acid,
. J—Pﬁmlidin—l-yl-pmpinnic acid, Benzencacetic  acid, 4-hydroxy-3-methoxy-. | H-Isoindole-5-
carboxylic acid, 2.3-dihydro- 1. 9.12-Octa-Decadicnoic acid [Z, Z]- 9.12-Octadec adicnoic acid [Z. Z]~
2 3-dihydro, and L-{*] -Ascorbic acid 2.6-dihexadecanoatc. The highest arca of the acid and carbonyl
compound is 9.12-Octadecadienoic acid [Z. Z]-with a concentration of 4.72%. The highest
Chromagtogram peak acid and carbonyl as presented in Figure 5 below.
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Figure. 5. Peak Chromaglogram of the highest compound acid and carbonyl

& The fourth group of alkyl esters with 6%, The resulting compounds are 1.2-
= Benzenediol, 1, 2, 3-Trimethoxybenzenc, 3 Amino-3-methoxybenzamide. 5.10-Dicthoxy-2. 3. 7. 8-
Tetrahydro-1H, 61 I-DIPYRR. 2.4 Dimethoxybenzyl alcohol, Cihanol, Evl'}.ll-tkmdecadicnylax}llla.

[Z. Z]- Xylitwl, 1.5 Anhydro-, Triacetate. The highest arca peak on the alkyl ester is 1.2 -Benzenediol
alkyl ester a8 presented in Figure 6 below.

with a concentraiion of 4.41%. Peak Kromagiogram highest

a peak arca of 11.5

b (I . R L o W e Wl e

gtogram of the hi ghest alkyl ester compound

f 19.7%. The resulting compound is 2-Pentanonc, 3-
0 methyl-, 2-Pentencnitrile. 5.9-Dimethyl-3-Decanol, 2-Propanonc, methyl-2-

pmp}-uyihydrnr:mc. 4.Penten-2-Yny lamine, N. N. 4-trimethyl-, Cyclopropai, 1. 1, 24trimethyl-3-[2-
methyl-1-p. 3.6-Dimethyl-5-heptane-1-ol acetalc, Pyra.mlr.-—'t-cnrbuxaldchydc. I-ethyl-3-methyl-, 9H-
Pyrido [3, 4-b] indole, 1-methyl-. The peak of the area is the highest in the 3.88% centralized
concentration of 3.ﬁ-Dimmh}-!-5-hcplﬂnc—l-ul acetate. The highest Kromaglagram peak ketones as

presented in Figure 7 below.

Figure 6. Top Chroma,

The fifth group ketone with a peak arca o
4 A-dimethyl-,
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hest ketone compounds

Figure 7. Peak Chromaglogram Higl
pound is Ammonium

peak arca of 26.13%. The resulting com m
acctate, 2-Tridecyne, Exo-Norbornyl propionate. 1. 2, 3-Propanetriol, Monoacetate, 3~Pyndmul.1l 1-
Oxadispiro [4.0.4.1] Undecan-|-one. Homosalate, Dicthyl Phthalate, Desaspidinol. Pyrrolo [1.2-a]

inc-1.4- Dione, Hexahydro-3. pymolo [1.2-9] p;,-mzinc-l.el-Dinnc. llcxnhyd!'u-l Sugn‘!nslr:ml.
Tricyclo [20.8.0.0 (7.16]] Triacontanc. | [22). 7 (16, E, E. Z-1. 3. 12-Nonadecat rienc 5_|4-diol. The
highest peak on acetic acid is the 3 #3% concentricity i.c. 11-Oxadispiro [4.0.4.1] Undecan-1-on¢. The

highest chromatogram of acetic acid as presented in Figure % bel

The sixth group of acetic acid with a

ow.

|
1
f
|
|
1
{
|
|
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Figure 8, The highest Chromagtogram peak acelic acid compounds

1es that the liguid smoke of cocoa skin has been associated with 50 chemical
icals: phenol, siringol acid and carbonyl, alkyl ester, keton, and
of the cocoa skin is lignin. Because lignin compounds are an
ysis also showed that the POLICYCLYC
not found in the liquid

This indica
components with 6 groups of chem
acctic acid. This is becausc most
important role in liquid smoke. The results of the anal
Aromatic hydrocarbon [PAH] compounds including benzo [a] pyrenc were

smoke of the cocoa skin.

Results of analytical components of chemi
highest pereentage of phenol is 5.24% and for the most che
group is 14 #peak arca. The results chowed that the temperature of pyrolysi

components of liquid smoke [18].

The chemical component of rubber bean shell liquid smoke using GC-MS [Gas-spectro-Mass
coffee chromatography | is detected 1o consist of 20 kinds of chemical compounds. The most dominant
compounds arc acetic acid, phenol, 2-methoxy 4-methyl, and 2-furancar-boxaldehyde with cach
cuccessive percentages of 45.382%, 14.382%. | .242%, and 7.972% [19].

cal compounds with GC-MS, components with the
mical components in the acetic acid, the
s affects the chemical
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Results of anglys:

al i :
determincs mcﬁizuh Forrier transform infrared [FT-IR] type IR Pretige 21 liquid cocod 8
To see the wavelen Egth of carbonyl groups of liquid smoke cocoa &
gihs of the cocoa liquid smoke carbonyl with a Wwater content o

and 2
23% can be seen in Figures 9, 10, 11,12 below.
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Figure 11.

The wavelength of the cocoa liquid smoke carbo

nyl group at a water content of 20%
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Figure 12. The wavelength of the cocoa liquid smoke carbonyl group at a water content of 25%

cocoa liquid smoked carbonyl skin at
£ O-H [alcohol. phenol]
Figurc 9 shows the
3174-3648,05 cm-l

The result of Figure 9 shows the length of the wave group of
em-l in the presence O

a waler mnfcnt of 10" absorption 3498.85-3617.01
and sbsorption 1418.16-1650.94 cm-1 of the compound C = € [aromatic].
content of 15%

wavelength of the cocoa liquid smoke carbonyl group on the water Ya
he water content

in the presence of O-H [carboxylic acid].

he cocoa liguid smoke carb

onyl group on't

Figure |1 shows
of 1633.96

The presence of

Figure 10} shows at the wavelength of ¢

of 20% absorption 3220.72-3627.54 The presence of {)-H compounds [carbalic acid].

a water content of 25% at wave

at the wavelength of the cocoa smoke carbonyl group at

{ absorption

3268.71-3516,73 N-

H [Amine].

moke

C = C [aromatic] and on a wave O

rboxylic acids due

jo the FT-IR liquid s

aromatic compounds, alcohol amines, p
cocoa analysis showed that there was
wavelength of carbonyl groups.

Wijaya [9] and Wihario [10]

cocoa skin sh

henols and ca

the polymerization of cellulose an

owed, that there were de

| and the exisicnce o

d hemicellulose at the

polymerization cellulose and
f C-H. lignin in the

hemicellulose on the pumber of wave 1107.14 cm-

wavenumber 1730.15 cm-l. In the presence of @ hydroxyl group

-H [Aromatic H]. 1

s on the number of

[O-H appea
7-659,66

i the absorption of 7811

waves 3441.01 em-1 and the presence of C=C
hows 3298, 3275 and 3292 cm-1

cm-1. Sanches ¢t al. [20] that the FT-IR analysis for fruit waste s
hows the vibration off OH from alcohol and pectic acid.
From the results of physical and chemieal research con
of cocoa skin [ Theobroma cacdo L.] with a differcnt water
nature of liquid smoke that enters the Japanese standard is the
pamely 2.93, the weight of the with water content 10%

ducted on

pH w
type

content of 10% 15%., 0%, and 25%..

is 1.039 and the weight

pyrolysis
The
n meisture content of 10%
of the type with
llow is obtained at 10% cocoa

samples of liquid smoke

ith a ski

a skin LA

121, Then the brownish-ye

have not fulfilled Japanese

the moisture conent of 20 cocn

skin and 13%

standards becausc
s of liquid smoke cocai

brownish-yellow,

skin

liquid smoke produced is still gra

As for phenol, carbonyl

ded 3.
with different wate

r content is deduced accordin,

and yield
The result of the physical and chemical
¢ to Table 4.

properti
Table 4. Results of physical properties with different water content
Japan T
. % 2 25%

Paramelers 10% 15% 0% 5% FRAEP
Yicld % 7.62% B.50% 1421% 14.37% -
Type weight 1.039 1.02] 0965 0933 =>]1.005
Colour Brownish- Brownish- Light Light Y ellow

yellow yellow brown brown Brown

e ———
Source; Yatagai el al. [15]
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esult of chemi "

real. The muh‘:a;? ‘:;:l} sis of cocoa liquid smoke at pil, total phenol has given a different efleet very

chemical groups nam T analysis with GC-MS analyzed 50 chemical components and six roups of

analysis of spectroph cly phenol, siringol, carbonyl acid, alkyl ester, ketone, and acetie acid. In the

COCOa Waler cont photometers, IR is a wavelength of carbonyl groups of cocea fumes with different
cnt.
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