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ABSTRACT 

Objective: This study was to describe the histochemical and morpho-anatomical of kabau seeds originating from Lampung, Sumatra Indonesia.  

Methods: Microscopic anatomical analysis of kabau seeds was carried out on the parts of kabau seeds with an incision as thick as 100 μm. The 
sample was placed on a glass object and aquadest, glycerin and choral hydrate were added and then covered with a glass cover, then observed 
under the light microscope equipped with digital camera, and analysis using the S-Viewer program. Histochemical tests are carried out with cross 
sections, which are colored with the following: Lugol iodine solution; ferric chloride; dragendr of; ninhydrin; K2Cr2O7. 

Results: Macroscopic characteristics, neatly arranged cylindrical kabau seeds consisting of five to six seeds on each pod. Yellowish-white kabau 
seeds are covered in a black seed coat, have a distinctive odor like jengkol or jering, have a slightly bittersweetness and a soft texture. The size of 
kabau seeds is 2 cm in length and 1.5 cm in diameter. Microscopic results on kabau seeds, an incision in choral hydrate showed visible parts of the 
epicarpium, pericarpium contained oil sacs and cell nuclei, and endosperm in each part of the sac contained starch grains and oil sac bags that gave 
off odors to the head, incisions in the drops of aqua dest almost the same as choral hydrate except that the starch grains are more clearly visible and 
an average diameter of 5,176 μm starch can be calculated.  

Conclusion: Histochemical reaction in the Kabau seed incision gave positive results on tannins in the endosperm, positive results for amino acids in 
the endosperm of purple rice, positive for alkaloids in the epicardium and pericarpium parts; black color throughout the epicardium, pericarpium 
and endosperm indicates a lot of starch is contained; and there are polyphenols in the endosperm oil sac. 
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INTRODUCTION 

Kabau is a familia with jengkol, which is included in the Fabaceae, where 
the Fabaceae has three sub-tribus, namely Faboideae, Caesalpinoideae, 
Mimosoideae. Kabau belongs to the Mimosoideae subclass, the 
Archidendron clan, with the name of the type Archidendron bubalinum 
(Jack) Nielsen, its synonym name is Pithecellobilum bubalinum (Jack) 
Benth (The PlantList). Kabau or commonly called jaling are found on the 
island of Sumatra. Kabau naturally grows wild in lowland primary and 
secondary forests, but the large number of people changing rubber 
forests to oil palm plantations has an impact on the diminishing kabau 
population [1]. Kabau (Archidendron bubalinum (Jack) I. C. Nielsen] is a 
close relative of Jengkol (Archidendron jiringa (Jack) I. C. Nielsen), 
naturally grows in Thailand, the Malay Peninsula and Sumatra. Kabau 
has different local names, for example kabau (Jambi, Palembang, Riau), 
jering utan (Riau), kabeu (Bengkulu), jering kabau (West Sumatra), gnats 
(Lampung), kerdas or squirrel rings (Malaysia) and nieng-nok 
(Thailand) [2-5]. 

The shape and anatomy of the kabau from the shape of the stems 
and rakila young kabau leaves have characteristic red purplish or 
green. The diameter of the pods ranges from 1.3 to 2.7 cm, 5-10 cm 
long. The outer surface is green to yellowish-green with smooth or 
wrinkled skin, bald or hairy until dreadlocks. The shape of the fruit 
or pods varies, between cylindrical or flat, straight or curved. 
Cylindrical pod shape, rounded base, notched tip, rounded seed; 
while the flat pods form the base of the menusus, the tip is rounded, 
the seeds push across the latitude. Seed size varies, small seeds have 
a diameter of <2 cm, and large seeds have a diameter of ≥2 cm. Seed 
size variation is not influenced by the shape of the pods, because in 
the form of cylindrical and flat pods, each has a large and small seed 
size [1]. 

Jambi people use kabau seeds as a diabetes drug. The ripe seeds are 
dried by roasting, then finely ground. Kabau seeds that have been 

mashed are then dissolved in water and taken twice a day. 
Meanwhile, in other species, A. jiringa seed infusion with a dose of 
25.21±2.28 mg/dl can reduce blood sugar levels in mice [6]. 
Therefore, members of the Archidendron tribes can be developed as 
an anti-diabetes drug. 

Information about secondary metabolites contained in the kabau is 
still very little, therefore microscopic and histochemical carried out 
on the kabau seeds to determine the distribution of compounds in 
the tissue of kabau seeds so that it can facilitate the characterization 
of phytochemical compounds that can contribute to antidiabetic 
activity and initiated a study on histochemistry of kabau seeds found 
in Lampung. Histochemical testing on kabau seeds is not yet 
available in the literature; thus, there is new knowledge about 
histochemical studies on kabau seeds. 

MATERIALS AND METHODS 

Plant material 

Kabau seeds (Archidendron bubalinum (Jack) Nielsen), Fabaceae 
were obtained in January 2018 from Bumi Baru village, Blambangan 
Umpu District, Waykanan Regency, Lampung, Sumatra Island, 
Indonesia. The collection of plant material was determined at the 
Indonesian Institute of Sciences, Biological Research Center, LIPI 
Bogor, number: 408/IPH. I.01/If.07/II/2018 on February 13, 2018; 
under the responsibility of the Head of Botany for the Biology-LIPI 
Research Center, Dr. Joeni Setijo Rahajoe. 

Macroscopic and microscopic characteristics 

Macroscopic characterization of fresh and dried kabau seeds viewed 
in shape, size, smell and taste. For microscopic anatomy of kabau 
seeds performed under light microscopy (LM). Microscopic 
anatomical analysis of kabau seeds was carried out on the parts of 
the kabau seeds by making an incision as thick as 100 μm; then the 
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incision was placed on a glass object and aquadest, glycerin and 
cloral hydrate were added then covered with a glass cover then 
observed under a light microscope. In addition to fresh seed plant 
samples. The semipermanent and histochemical test slide images 
were obtained with an Olypmpus CX21LED light microscope 
equipped with a Model SXY-I50L digital camera, and analysis using 
the S-Viewer program. 

Histochemical 

Histochemical tests are carried out with cross-sections, which are 
colored with the following reagents. Lugol iodine solution to reveal 
the presence of starch granules, ferric chloride for polyphenols [7-

10], Dragendroff reagent for the detection of alkaloid compounds 
[11, 12], ninhydrin for the detection of amino acids [13], K2Cr2O7 

(potassium dichromate) for detection of tannins/phenolates [14]. 

RESULTS AND DISCUSSION 

The result of macroscopic characteristics, neatly arranged 
cylindrical kabau seeds consisting of five to six seeds on each pod. 
Yellowish-white kabau seeds are covered in a black seed coat, have a 
distinctive odor like jengkol, have a slightly bittersweetness and a 
soft texture. The size of kabau seeds is 2 cm in length, 1.5 cm in 
diameter, and Institutions or cotyledons (seed germination) can be 
seen in fig. 1 and 2. 

 

 

Fig. 1: (a). Kabau Fruit; (b) Kabau; Seeds (c) Kabau Leaves; (d) Kabau seeds without the skin; e) Kabau seeds powder 

 

 

Fig. 2: 1. White Institution/albumen; 2. Institution/seed 
germination; 2. a Cotyledon; 2. b Cotyledons; 2. c Radicula 

 

Fig. 2 is the result of a radial incision in kabau seeds to see 
macroscopically the parts of cotyledons and white institutions, white 
institutions/albumen containing food reserves for sprout growth 
[15]. There are cotyledons which are plants that will later become 
leaves and stems, while the radicula is a plant that will become the 
root. In this section, microscopes were carried out at institutions and 
cotyreneons at magnification 100x, can be seen in fig. 3. 

 

Fig. 3: (a) Cotyledons, (b) Cotyledons, (c) Radicula 

 

Microscopic results on kabau seeds were carried out through 
histochemical tests, where kabau seeds were sliced to a thickness of 
1 m, each incision in the choral hydrate was seen with epicarpium, 
pericarpium containing oil sacs and cell nuclei, and endosperm in 
each part of the sac. There are starch grains and oil sacs which give 
off a scent; the incision in the drops of aquadest is almost the same 
as chloral hydrate, except that the starch grains appear more clearly 
and can calculate the average diameter of starch grains. Microscopic 
characteristics of the mangrove seeds can be seen in fig. 4 and fig. 5. 

 

 

Fig. 4: Kabau seed incision with choral hydrate (a) epicarpium, (b) pericarpium, (c) pericarpium with a nucleus, (d) endosperm with starch grains 

 

 

Fig. 5: (a) Transverse incision of kabau seeds plus aquadest (40x magnification); (b) epicarpium (100x magnification); (c) pericarpium 
with a nucleus (magnification 100x); (d) Endosperm with starch grains in Amyloplast (magnification 100x); (e) Amyloplast containing 

starch grains (magnification 100x); (f) Starch Grain (Magnification of 100x) 
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Histochemical results on kabau seed incision with 5% addition of copper 
acetate to see the distribution of terpenoid secondary metabolites in 
kabau seed incision, after being observed under a microscope, the 

distribution of terpenoids on the part of pericarpium which reacts with 
the 5% acetate copper catalyst retained for 1 hour gives positive color 
reaction yellow or brownish yellow [16] can be seen in fig. 6. 

 

 

Fig. 6: Positive reaction of kabau seed incision when reacted with 5% cupric acid in the pericarpium portion (magnification (400x) 

 

Histochemical results in Kabau seed incision with the addition of 
dragendrof recording reacted for 2-4 min then rinsed with 
aquadest gave a positive reaction to brownish orange color [11, 

12] (on the pericarpium and endosperm shows that the 
distribution of alkaloid compounds is found in many the section, 
can be seen in fig. 7. 

 

 

Fig. 7: (a) positive reaction on the pericarpium portion (40x magnification); (b) Positive reactions on the pericarpium and endosperm 
portion (100x magnification); (c) Positive reaction on the endosperm with starch grains in amyloplast (400x magnification) 

 

Histochemical results on the incision of kabau seeds with the 
addition of ninhydrin heated for 1-2 min showed positive 
reaction in purple,[13] showing that there were amino acid or 

protein compounds in all parts of epicarpium, pericarpium and 
endosperm with starch grains in amyloplast. The results can be 
seen in fig. 8. 

 

 

Fig. 8: (a) positive reaction on epicarpium, pericarpium, endosperm (40x magnification); (b) Positive reactions on the epicarpium and 
pericarpium portions (100x magnification); (c) Positive reaction on the endosperm with amyloplast (400x magnification) 

 

Histochemical results on the incision of kabau seeds with the 
addition of Lugol were allowed to stand for 5 min. Brownish black 

positive reaction occurs in the endosperm with starch grains that 
are in amyloplast, which can be seen in fig. 9. 

 

 

Fig. 9: (A) positive reaction on the endosperm with starch in amyloplast (magnification 100x); (B) starch grains in amyloplast (400x 
magnification) 
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Histochemical results on the incision of kabau seeds with the 
addition of K2Cr2O7 were allowed to stand for 5 min to see the 

tannin/phenolic compound [14]. A positive reaction is present in the 
oil sacs at the endosperm, can be seen in fig. 10. 

 

 

Fig. 10: (A) positive reaction on the endosperm part that contains the oil sac (100x magnification); (B) Oil bag (400x magnification) 

 

Histochemical results on kabau seed incision with the addition of 
FeCl3, allowed to stand for 5 min; there was a positive reaction 

giving a blackish green color to all parts of the epicardium, 
pericarpium and endosperm layers, can be seen in fig. 11. 

 

 

Fig. 11: Positive reaction of kabau seed incision when reacted with FeCl3, giving positive reaction to epicarpium, pericarpium and 
endosperm, (A) at 40x magnification and (B) at magnification (100x) 

 

CONCLUSION  

Morphological analysis, both macroscopic and microscopic on kabau 
seeds is to identify species of Archidendron bubalinum species 
originating from Lampung. The morpho-anatomical character of the 
kabau seeds is cylindrical in a neatly arranged structure consisting 
of five to six seeds on each pod. smells like jengkol, has a slightly 
bitter sweetness and soft texture. Kabau seeds are of an average 
length of 2 cm, 1.5 cm in diameter, and Institutions or cotyledons 
(seed germination), in microscopic analysis, kabau seeds consist of 3 
layers, namely epicarpium, pericarpium and endosperm containing 
amyloplast with starch and sac-oil bag. Microscopically there are 
cotyledons and cotyledons. Histochemical analysis of cabbage seeds 
contained fonalate compounds, tannins, alkaloids, terpenoids, 
proteins/amino acids, starches, which were distributed differently in 
the parts of kabau seeds, making it easier to identify compounds that 
contributed to the activity of kabau seeds. 
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