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Abstract— Many studies reported that “Senduduk” leaves have a bioactive component, but the utilization has not optimal. This study
aimed to determine the effect of the addition of “Senduduk” leaves on the characteristics of crackers. This study used Completely
Randomized Design (CRD) with 5 treatments, that was the addition of leaves (A; 0%, B; 4%, C; 6%, D; 8%, and E; 10%) and 3
replications. It was conducted in two stages. The first step was to determine the products that were well accepted (seoBeb) by
using sensory analysis. The second step was the chemical analysis of the products. The Data were analyzed using ANOVA and
continued with Duncan New Multiple Range Test (DMNRT) at a significance level of 5%. The results of the sensory analysis showed
that all treatments were acceptable in color, crispness, and taste (scgr®.5). There are significant differences between the treatment

on the moisture content, ash content, free fatty acid levels, and no significant difference between the treatment on the fat content and
protein content. The best product was the addition of 8% leaves, with moisture content 3.84% + 0.57; ash content 1.46% + 0.02; fat
content 21.86% + 0.43; free fatty acids content 0.16% + 0.02; protein content 8.93% + 0.48; tannin 0.063% =+ 0.03; quercitrin 2.74
ppm, and antioxidant activity (ICsq) 7,013 + 124.56 ppm and the mean value of sensory analysis were, 3.92 + 0.81 of color, 4.24 + 0.66
of crispness and 3.60 + 0.71 of taste

Keywords— antioxidant activity; crackers; quercitrin; “Senduduk” leaves; tannin.

fungusT. mentagrophytes is more sensitive to the inhibitory
[. INTRODUCTION effect of “Senduduk” leaf extract, was compared with the

A"Senduduk” is a wild plant belonging to the YeastofCandida albicang3].

Melastomataceae family. Usually, this plant grows in placesI One _Of the gffort? to _|mp|r<;vedtge ut_|I|ty hSenolluduk :

that get enough sunlight. A part of the plant such as fruit, leaves,c2VeS 1S fto pro u<f:e unﬁnon% 0od by “Sf'nr? these eavei In

roots, and seeds, can be used as a treatment for various diseases {1f Manu acture of snack products, one of them was Crackers.
ackersare a type of biscuits or cookies which in its process,

Besides that, “Senduduk” fruit can be used as a natural colorin ; ) :
equire fermentation or not, is flat, and when broken, the

agent [2] The young “Senduduk” leaves are eaten as fresh look -1 dq1 hoped. the additi f
vegetables for the treatment of rheumatism, arthritis and for?ppearanc? 00ks multi-layered. It was hoped, the addition o
Senduduk” leaves resulting crackers that not only contain

relaxation of the feet[3]. It can also be used to treat digestivenutrients but also have functional added value [6]. The
disord d ia), bacillary d t diarrhea, hepatiti ¥
isorders (dyspepsia), bacillary dysentery, diarrhea, hepatits, bjective of this study was to study :(1), the effect of addition

leucorrhoea, thrush, edema, and ulcers [1]. In the area of : e
South Sulawesi, the local people use leaves and fruits agoncentration of the leaves on the sensory analysis; (2) the

medicine to stomach aches, cough medicines, toothachegharacteristics of the crackers that acceptance by the panelists

and wound medicine [4]. In West Sumatra, especially in the

“Lubuak Tampuruang, Kuranji” area, young leaves are used

as vegetables cooked with fish and are believed to be goody aterials

for heart health. L . . . B Y
Leaf extract produced using methanol as a solvent has th The main mgredlent., in this study, .Senduduk leaves

ability as an antimicrobial, but the extract produced using the Melgstoma mglabathrlcunh..), was obtameq fro.m around

water solvent does not show its activity as an antimicrobial Ofd L|ma_u M?n"? Campus of ?ndalas fUnr|]verS|ty Pa}dang,

[5]. “Senduduk” leaf extract (Melastoma malabathricum L.) ]Iclr:)u?nerﬁ';' T € eavelts We(rje ta ten 13]0 S OIOtS' tlt .:;g uses

contains active compounds that were alkaloids, saponins ' ganne, sat, and water. Lhemical mateu

tannins, phenolics, flavonoids, triterpenoids. steroids, andWas DPPH, (Aldrich), methanol, distilled wategercitrum

glycosides. The compounds that act as an antifungal. ThePhosphoric acid (Merck),indigocarmin - solution  (Merck),

Il. MATERIAL AND METHODS
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HgO (Smart Lab), HCI 0.02 N (Smart Lab), KMaO TABLEI
0.1 N (Merck), gelatin solution (Merck), ethanol 70%, ANALYSIS OF "SENDUDUK” LEAVES

H,SQ4, K2SO4 (Merck),NaOH (Merck), hexane, petroleum No | Variable Value
ether (Merck), phenolftalein (Merck) and selenium mix |1 | Moisture content (%) 78.17 +1.607
(Merck). 2 Ash content (%) 1.48 + 0.008
3 Tannin content (%) 1.25 +0.002
B. Experimental Design 4 | Quercitrin (ppm) 48.22
This study used Completely Randomize Design (CRD), 5 L3__| Antioxidant activity (IG/ppm) | 254.04 £ 8.74
treatments and 3 replications; the treatments were the ) _ )
addition of “Senduduk” leaves as following Ash content describes the mineral content in the food [10],
A=0% it shows that ash content in our raw material was smaller
B = 4% than it was reported by other reported [8]. The ash content
C=6% describes the metal ion in the food. The “Senduduk” flour
D=8% contains Calcium and Phosphor [11].
E=10% N z
Statistically, the analysis was used analysis of Variance _—
and continued using Duncan’s New Multiple Range Test = . %
(DNMRT) at a significant level of 5%. |
C. Research Implementation 300
1) Preparation of the Leaves‘Senduduk” Leaves
obtained from around of Limau Manis Campus, was il

separated from the twig and dirt carried during harvest. The
leaves were cleaned with running water then chopped using 0 : 10 I§ 2 b 0 % 1 G
a knife.

Fig. 1 The HPLC profile of quercitrin standard at wavelength 336 nm

2) Making of Crackers:Wheat flour of 300 g was
mixed with “Senduduk” leaves, then added with water and The tannin content in “Senduduk” leaves was 1.25%, it
stirring by hand until a smooth mixture form. Put the was smaller than another researcher reported that was 3.53%
mixture in temperature room for t1hinutes, so that it [8]. In this our research, used younger leaves, but in the
occurs fermentation naturally. Then the dough was printedother research used old leaves [8]. A study had been
and put in the oven at 196 for 15 minutes. conducted to show the chemical content of the "Rambutan®
leaf on different position [12], it was reported that tannin in
3)  The ObservationMoisture content [6], ash content, younger leaf smaller than the older leaf.
tannin content, quercitrin, and antioxidant activity were
observed in the leaves of “Senduduk.” Sensory analysis,
moisture content [6], ash content , fat content, free fatty acid« :
[6] and protein content [6] were observed in the cracker. On # ;
the best product was done an analysis of tannin, quercitrin
(HPLC Method) and antioxidant activity (¢ HPLC
Method)

L2 Senduduk.)

I1l. RESULTS AND DISCUSSION

A. Analysis of “Senduduk” Leaves

Moisture content, ash content, tannin content, quercitrin,
and antioxidant activity were observed in the leaves. Table |
shows that the moisture content of the leaves was 78.17 %,

uercitrin in “Senduduk” leaf was 48.22 m. The
the higher than the reported the other study [8] that was Q PP

S ) qrftention time of the quercitrin standard is indicated by the
70.'40 . It. was 5‘55“”.‘.90' that these differences becau;e ppearance of peaks at a wavelength of 336 nm. (figure 1)
using the different position of the leaf. In our study using

h | Based on the figure, the peak that appears is at the minute of
the young leaves. . 22.075. The appearance of a peak at the same wavelength
The higher water in younger leaves is influenced by there

. -and time as the quercitrin standard indicates the quercitrin
are more active cells than older leaves so that more water iSontent in the leaves of the" Senduduk.” FElavonoid

needed by young leaves. This condition causes the youngeg) ercetin is a major constituent of fruits and vegetables
leaf has a relatively soft texture and relatively high humidity which naturally exists in the form of its glycosides, foremost
levels [9]. . o as C3 glycosides. Three Quercetin glycosides namely
Ash content was 1._48 %, Whlch0 is smaller than reported quercitrin, quercetin 3-D-glucoside and quercetin 3-O-(6"-
by the other study, which was 4.75% [8]. O-malonyl)$-D-glucoside[13]. In other researcher had been
reported that the flavonoid in “Senduduk” leaves was
quercitrin [14].

Fig. 2 The HPLC profile of “Senduduk” leaves at wavelength 366 nm
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TABLE I

Table | showsthat the value of Ig was 254.04 ppm.
MOISTURE CONTENT, ASH CONTENT AND PROTEIN CONTENT OF THE

This value can be interpreted that the ability of an antioxidant

to capture 50% DPPH radicals is 254.04 ppm. It was indicated _ CRACKERS _

that antioxidant activity is moderate. A compound is said tpNO | Addition of | Moaisture Ash content Protein

be a very active antioxidant if the 4Qvalue is less than 50 é’ae\?edS“d“k ?;Stent (%) ?;Ste”t

ppm, said to be active if a value of 50-100 ppm, said to ber— g9 2431044 | a 083029 al 877+048

moderate if a value of 101-250 ppm, said to be weak if g2 | 2% 257+ 031 | a| 1.13+0.29 ab| 8.39+067

value of 250-500 ppm, and said to be inactive if a value of3 | 6% 2.83+0.39 | a 1.45+0.04 bc 855+0.91

more than 500 ppm.[15] 4 | 8% 3.84£0.57 | b | 1.4620.02 bc| 8.93 £ 0.4
5 | 10% 3.95+0.48| It 1.630.24 E 8.44:0.p4

B. Analysis of the Crackers

1) Sensory characteristicln general, determining the
quality of foodstuffs is very dependent on several factors,
including sensory characteristics and nutritional value [10]. 2) Ash Content:Ash is an organic material left over from
One sensory characteristic was tested by using a hedonic rankurning food. Ash content and the composition depend on a
test [16]. variety of food and the way to burn. Most of the food
ingredients, which is around 96% consist of organic matter
and water. The rest is inorganic material in the form of

Note: The number in the same column followed by unequal
lowercase letter are significantly differentoat 5% by Duncan’s
Multiple Range Test (DMNRT)

TABLE Il
SENSORYCHARACTERISTIC OFCRACKERS

minerals called ash [6]. Variance analysis of ash content in

No “Asidr:gﬁgﬂ,, Color Cripsness Texture crackers showed that there is significantly difference

leaves between the treatment at a significance level of 5%. The
1 | 0% 372+098 | 404+089 356+077y higher the addition of the leaves, the higher the ash content
2 | 4% 380+076 | 416+055| 352+09p of crackers. Ash content ranges between 0.83 and 1.63 %.
i gg’ g'gg f 8'21 2'22 f g'gg g'gg f 8'% 3) Protein Content: Protein is an organic material that

0 . T U, . T U, . T U, . . - . .

T ——ETT A e e
Note: The value of hedonic ranking was 1 — 5; 1 = dislike P P ’

oxygen, nitrogen, and Sulphur [17]. By using variance
analysis showed the addition of the leaves was not
significantly difference in the protein content of the crackers

There was not a significant difference between the at significance level 5%. The protein content ranges between
treatments on the acceptance of color, crispness and the tastg44 and 8.77%. Base on Indonesia National Standard (SNI
of the crackerd > 5%). Table Il shows all products can be biskuit 01-2973-2011), the protein content of crackers meets
accepted by the panelist. The value was 3.52 - 3.92 for colorthe standard, which was minimal o f 59%.[6]

extremely, 2 = dislike, 3 = rather like, 4 = like dan 5 = like
extremely

3.92 — 4.24 for crispness and 3.48 — 3.60 for the taste. It was
interesting that the crispness has higher value among the
color and the taste. One of the characteristics of crackers is

TABLE IV

FAT CONTENT AND FREE FATTY ACID(FFA) IN CRACKERS

the crispness. Crispy crackers have a fragile texture when No ‘gdedr:gﬂgl?lz,, '(:02; Content FFA (%)

broken. The data shows that the adding of the “Senduduk” leaves

leaf has not significantly affected the color, crispness and the[7 | gos 2251 +0.25 0.11+0.03

taste of the crackers. 2 | 4% 22.73+1.04 0.11+0.00

C. Chemical Characteristic of Crackers i 222 gi:gg i 8:2; 8:158:85
It was analyzed moisture content, ash content, protein| 5 | 10% 22.03+0.22 0.16+0.02

content (Table Ill), fat content, and free fatty acid in the

crackers (Table 1V).
( ) 4) Fat Content: Fat and lipid are the non-polar

1) Moisture Content The moisture content is one of the compounds which are insoluble in water produced by plants
qualities of dry food products such as Crackers. Water canand animals [17]. Fats and oils have certain functions in food
be an effect on the performance and taste of the foodprocessing, such as contributing to the formation of texture
product[10]. The moisture content of the crackers was and sensory quality of food products, heat transfer medium
significantly different between the treatments<(5%). The  in the frying process, as well as solvents for fat-soluble
higher the addition of the leaves, the higher the moistureessential vitamins (A, D, E, and K). Variance analysis shows
content of crackers. It ranges from 2.43 in 0% leaves to 3.95that there is not significantly difference between the
in 10% Leaves. The moisture content of all crackers still treatments on the fat content of crackers at significance level
within the range of Indonesia Quality Standard (SNI) of 5%. The addition of the leaves has no affected on the fat
Crackers. The maximal moisture content in crackers is 5%content of the crackers. The fat content of crackers ranges
[6]. Increasing the leaves in crackers, the higher the moisturefrom 21.47 — 22.51%. The source of fat was margarine,
content of crackers. This is allegedly related to the nature ofwhich is added to all treatments in equal amounts, resulting
the leaves that contain lots of fiber that could bind water. in the same fat content in the product. “Senduduk” leaves

contain low fat as reported by Dorisandi [11] “Senduduk”
leaf flour contains crude fat content of 1.36%.
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Free fatty acids found in fats or oils, one of which is oleic Crackershel b
acid. Oleic acid is a free unsaturated fatty acid that is foundi’ i
in many triglycerides and has one double bond [11]. il b -
Variance analysis shows that the addition of the leaves has 1 ‘ it
significantly affected on the FFA of the crackers at
significance level 5%. The range of the FFA was 0.11 — 4
0.16%. The higher the addition of the leaves, the higher the - £}
FFA of the crackers. It was in line with the moisture content i ~ At b
of the crackers.

The higher the moisture content, the higher free fatty acid i
levels. free fatty acids are formed from hydrolyzed of i 0 I§ ,, i I
triglycerides in fat molecules. Hydrolysis reactions can occur ' ' m
if there are water and heat. Indonesian national standarcrig. 3 HPLC profile of crackers with the addition of “Senduduk” leaves of 8%
stipulates that free fatty acids for crackers should not exceed
1.0%. Referring to the SNI standard, the levels of crackers The presence of quercitrin compounds in crackers with
free fatty acids in all treatments have met the SNI biscuit the addition of leaves of 8% can be seen with the appearance
quality standard [11]. of peaks at a wavelength of 336 nm and at the same minute

as the quercitrin standard used (figure 3). Base on table V.
D. The Best Product Shows qquercitrin in the cracke(rsg Was)2.74 ppm. when

The best products are determined based on sensorgompared to its contents in fresh leaves, it showed a large
characteristics and chemical characteristics. Based on thesgecrease, 48.22 ppm in fresh leaves. It is assumed that there
criteria, the best product is crackers with the addition of gre two reasons; (1) Senduduk" leaves as a source of
leaves with 8% (D treatment). The analysis carried out on quercitrin only added as much as 8% to the mixture of raw
the best product on the crackers included tannin levels, thematerials; (2) the effect of heat. Making of cracker requires
antioxidant activity of quercitrin levels, in addition to heat using an oven at 175 C for 15 minutes.

proximate analysis and FFA levels. Querecitrin is a type of antioxidant found in the leaves of
TABLE V “Senduduk” [15]. The decrease in quercitrin levels in
TANNIN, QUERCITRIN DAN ANTIOXIDANT ACTIVITY IN THE BEST PRODUCT crackers produced is in line with the decrease in the
(ADDITION “SENDUDUK” LEAVES OF8%) antioxidant activity value of the product.
No | Variable Value Antioxidant compounds are compounds that can inhibit or
1 | Tannin (%) 0.063 + 0.03 slow down the damage caused by the oxidation process [21]
2 | Quercitrin (ppm) 2.74 Based on the antioxidant activity value of crackers using the
3 | Antioxidant activity (IG/ppm) 7,013.49 + 124.56 ICso method shows that, the ability of antioxidants in these

products to capture free radicals by 50% is very weak (>500
Tannin is a compound commonly found in leaves, stems,ppm) [15]. Antioxidant activity in cracker has a large

and fruit. Tannin compounds, including polyphenols, which decrease when compared with antioxidant activity in the raw
have a sense of astringent [18] Table 4 shows that the tannitinaterial of “Senduduk” leaves. This is thought to be caused
of crackers is 0.063 %. The tannin in the crackers comesby using leaves, which are only 8%, and the use of high
from “Senduduk” leaves, which contains 1.25% of tannin. enough temperatures during the processing so that the
Tannin in the cracker decrease by 1.187% compared to inantioxidant activity will be reduced.
fresh leaves of “Senduduk.” Tannins are polyphenols which
are secondary metabolites in higher plants, which are galoil IV. CONCLUSSION

esters and their derivatives where the galoyl or their —The addition of different concentrations of leaves had not
derivatives are attached to various polyols, catechins andsigniﬁcant effect on the color, crispness, and taste of
triterpenoids (gallotannin, ellagitannin, and complex tannin), crackers produced, and all products can be accepted by
or they are all oligomeric and polymeric proanthocyanidins panelists with a score of3.5.

and polymers that can possess different interflavanyl’ the addition of different concentrations of leaves had
coupling and substitution patterns (condensed tannins) [19]gignificantly affected the moisture content, ash content, and
Decreasing of tannin levels in the crackers is thought to befree fatty acid of the crackers, but there was not significantly
caused by several factors: (1), "Senduduk" leaves as a SourCgifrerent on fat content and protein content.

of tannin only added as much as 8% to the mixture of raw The pest product was the addition of 8% leaves, with

materials; (2) the effect of heat. Making of cracker requires moisture content 3.84% + 0.57: ash content 1.46% + 0.02:
heat using an oven at 175 C for 15 minutes. Research on oajgt content 21.86% =+ 0.43; free fatty acids content 0.16% =

seeds had been reported that a decrease in tannin levels frofo2: protein content 8.93% + 0.48: tannin 0.063% + 0.03;

11.69% in dry seeds to 8.55% in fried oak seeds at agyercitrin 2.74 ppm, and antioxidant activity 7,013 +
temperature of 208C for 15 minutes [20]. 124.56.
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