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Abstract

The physical characteristics of three peanut (Arachis hypogaea L.) varieties grown in Vietnam
(Lac Do (RP), Lac Van (SP), and Lac Den (BP)) were evaluated. The values of the measured properties
differed significantly. The RP seeds had the highest moisture level (3.9 % RP, 2.9 % SP, 3.7 % BP). The SP
variety showed the highest mass per 1000 seeds (474 g RP, 599 g SP, and 541 g BP). The bulk and particle
densities of all the varieties ranged from 0.633 to 0.664 g/cm® and from 1.10 to 1.14 g/cm?, respectively.
The RP seeds were relatively larger based on their length (18.2 mm), width (9.0 mm), and thickness
(8.7 mm). In terms of sphericity (0.62 RP, 0.62 SP, and 0.65 BP), the BP seeds were rounder in shape.
The angle of repose was higher in the SP seeds (28° RP, 28.1° SP, 20° BP). The BP seeds had higher static
friction coefficient values (0.37 RP, 0.35 SP, 0.40 BP). These findings highlight the need to adapt standard
peanut cultivation, processing, storage, and transportation methods to each peanut variety in order to increase
the efficiency of local and global peanut-based production and reduce its potential losses.
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AHHOTaumnA

B crathe nmpoananm3upoBaHbl (HU3MUECKHE CBOWCTBA TpeX COpPTOB apaxwuca (Arachis hypogaea L.),
KyJIBTHBHPYEMBIX Ha Tepputopun BrerHama (Lac Do (RP), Lac Van (SP) u Lac Den (BP)). Bce Tpu copra
CYIIECTBECHHO Pa3IMYaINCh MO0 W3yYeHHBIM Toka3arensiM. Cemena copra RP xapakrepuszoBanuch Makcu-
MaJbHBIM conep:kanuem Biaru (3.9 % — RP, 2.9 % — SP, 3.7 % — BP). HauGonbmas macca 1000 cemsin
HaoOmonanack y copra SP (474 r — RP, 599 r — SP, 541 r — BP). 3HaueHust HACHITIONW U HCTUHHOH IJIOTHOCTH
BapbHpoBanuch B AuanazoHax 0.633-0.664 r/cm® u 1.10-1.14 r/cm?, coorBeTcTBeHHO. Cemena copra RP
OTJIMYAJIUCH CAaMBIMH OOJIBITUMH pa3zMmepaMu (uHa — 18.2 MM, mmpuHa — 9.0 MM, TonmmuHA — 8.7 MM).
Cemena copra BP nmenu Beipakennyio chepudeckyto ¢opmy (0.62 — RP, 0.62 — SP, 0.65 — BP). Hau-
OOJIBIIIUI YTOJ €CTECTBEHHOTO OTKOCa oTMeueH y cemsiH copta SP (28°— RP, 28.1° —SP, 20° — BP). Cemena
copra BP umenn nanbonpmmii kodpdunuent crarnueckoro Tpenus (0.37 — RP, 0.35 — SP, 0.40 — BP).
[onmy4eHHbIe pe3ynbTaThl CBUACTEIBCTBYIOT O HEOOXOIUMOCTH YYUTHIBATh COPTOBBIE OCOOCHHOCTH TIPU
pa3paboTKe ¥ ONITUMHU3AIINH METOZOB BO3/IEIBIBAHIISI, TIEpPEPA0OTKH, XPAHEHHUS U TPAHCTIOPTUPOBKH apaxu-
ca JyIst TOTO, YTOOBI MTOBBICUTH APPEKTUBHOCTD €TO MCIIOJIF30BaHU B TIPOM3BOJICTBEHHBIX IETISIX M CHU3UTh
PHUCKH TEXHOJIOTUYECKUX MOTEPb.

KnioueBbie cnoBa: Arachis hypogaea L., apaxuc, ceMeHa, pU3n4eCcKue CBOICTBa, BheTHaM.

BnaropapHocTh. lccienoBanue BBIIOJIHEHO IMpH ToAjepkke MHcTUTyTa OMOTEXHONOTHH W MH-
HIEBBIX TEXHOJIIOTUI [IpoMBINIIIEeHHOTO yHUBepcHTeTa XONIMMUHA. ABTOpPBI BBIPAXKAIOT ONAaroJapHOCTh
Hryen Txu Anb Txy, Jle Kyau Jlan Yan, Hryen Usionr Hxy U, a Takxe Xoanr Xa JIuHb 32 KOHCYJIbTAllUN
10 TEXHUYECKUM BOIIPOCAM.

Ona yntuposauma: Quoc L.P.T,, Phuong L.B.B. Evaluation of the physical properties in three Vietnamese
peanut (Arachis hypogaea L.) varieties // Yaen. 3an. Kazan. yu-ta. Cep. Ecrects. Hayku. 2026. T. 168,
kH. 1. C. 161-169. https://doi.org/10.26907/2542-064X.2026.1.161-169.
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Introduction

Due to its high yield, superior nutritional value, affordability, and diverse applications [1],
peanut (Arachis hypogaea L.), a herbaceous plant of the legume family (Fabaceae), plays an
important role in global agriculture and economy as a valuable oil and food source [2]. As of today,
more than one-third of peanut varieties grown worldwide are used for direct consumption and two-
thirds are crushed for oil [3, 4]. The primary edible part of peanut is its seeds, which are rich in
high-quality proteins, storage lipids dominated by mono- and polyunsaturated fatty acids, complex
carbohydrates, digestible fiber, vitamins (such as E and B), and essential minerals (magnesium,
potassium, and phosphorus) [5]. The above nutritional benefits have been confirmed by numerous
studies. Particularly, Akcali et al. revealed that peanut seeds contain high amounts of edible oil
(43-55 %) and proteins (25-28 %) [4]. Consequently, peanut holds promise as a raw material that
can be utilized in many ways [6].

In Vietnam, peanut, also known locally as Lac, is a very popular crop, with three major varieties,
Lac Do (RP), Lac Van (SP), and Lac Den (BP), on the market [7]. Due to its high nutritional quality
and pleasant flavor, it has become integrated into Vietnamese cuisine, where it is consumed directly
(roasted or boiled), added in many traditional and modern dishes, used to make confectionery
products, and processed to extract oil. Like all legumes, peanut plants are able to improve soil
fertility and quality, and therefore they are actively applied to promote sustainable agriculture in
Vietnam [8]. Here, it is essential that the handling of peanut, from growing, harvesting, and storage
to processing and application, and its value is largely determined by the chemical and physical
properties [9]. However, despite the agricultural and economic importance, few research studies
have examined the physical properties of the native Vietnamese peanut varieties. Many in the
field have converged on cereals instead of oilseeds like peanuts [10]. Yet, a better understanding
of such properties is a vital link in the optimization of existing post-harvest handling, storage, and
processing techniques, as well as for a more proper design of machinery and equipment used in the
agricultural and industrial production, enhancement of the final product quality, and development
of new products and applications [4].

This study examines selected physical properties of the Lac Do (RP), Lac Van (SP), and
Lac Den (BP) varieties cultivated in Vietnam in order to provide relevant scientific data aiming to
support industrial processes and maximize the value of this crop and various commercial products
based on it.

1. Material and Methods

1.1. Material. The following three Vietnamese peanut varieties were studied: Lac Do (RP) from
Dien Bien (Vietnam); Lac Van (SP) and Lac Den (BP) from Lao Cai (Vietnam). The seed samples
were carefully selected to ensure that they were undamaged and had no impurities, and stored under
controlled conditions for subsequent experiments to determine their physical properties.

1.2. Determination of the moisture content. The moisture content of all peanut samples
(RP, SP, and BP) was determined using a moisture analyzer (Sartorius, Germany). Before the
measurements, the seeds were finely ground, and approximately 2 g of each ground sample was
accurately weighed, placed in the device, and dried at 105 °C until it reached a constant mass [11].
The measurements were performed in three replicates and then averaged.

1.3. Determination of the mass of 1000 seeds. The mass of 1000 seeds was calculated as
described by Giczewska and Borowska [12] with minor modifications. In brief, 200 representative
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seeds were randomly chosen and weighed, and the mass of 1000 seeds was determined from this
value using equation 1:

m
My g0p = —PC 51000, (1)
n

where m  is the mass of 1000 seeds (g), m
n is the number of seeds in it.
1.4.Determination of the bulk density. The bulk density was determined using a standardized
particle pouring method according to Quoc [ 13]. The seeds were poured into a cylindrical container
with a known volume. After the container was filled, the excess material was leveled off with a
ruler. The mass of the seeds in the container was measured. The bulk density (p,, g/cm’) was then
calculated as a ratio of the mass of the seeds in the container (m, g) to its volume (7, cm?).

1.5. Determination of the particle density. A 100 g sample of seed particles was placed in a
250 mL graduated cylinder filled with 100 mL toluene. The subsequent increase in toluene volume
was recorded. The particle density (p,, g/cm’) was measured as a ratio of the particle mass in the
cylinder (m, g) to the increase in toluene volume (V, cm?) [14].

1.6. Determination of the seed size. The length (L), width (#), and thickness (7) of peanut
seeds were measured with electronic Vernier calipers to an accuracy of 0.05 mm.

1.7. Determination of the seed sphericity. The sced sphericity, ranging from 0 to 1, is a
dimensionless parameter which indicates to what extent a seed is round, with 1 being the value of
a perfect sphere [15]. This parameter is defined by the equivalent diameter and can be determined

from equations 2 and 3:
ED=R/LxWxT, (2)

S:EL—DxIOO%,

is the mass of the representative sample (g), and

sample

€)

where ED is the equivalent diameter (mm), S is the seed sphericity, ¥ is the seed width (mm), L is
the seed length (mm), and 7 is the seed thickness (mm).

1.8. Determination of the angle of repose (AOR). A hollow cylindrical tube with both ends
vertical was placed on a flat surface and filled with peanut seeds. The tube was then gently lifted,
and the seeds were allowed to flow outwards until a stable pile structure was formed with a natural
AOR. The AOR (equation 4) was measured as in [16]:

0 =tan"' (ﬁ) (4)
r

where 0 is the angle of repose, /4 is the height of the pile, and 7 is the radius of the pile.

1.9. Determination of the static friction coefficient. The frictional properties of peanut
seeds were analyzed based on the method described by Palilo et al. [17] with minor modifications.
The measurements were carried out by moving the seeds on a steel surface: 10 seeds of each studied
variety (RP, SP, and BP) were placed on the surface of a steel platform, which was gradually adjusted
until they started to slide. For all varieties, the angles of the plane sufficient for the seeds to start
sliding were recorded. The tests continued until the remaining seeds slid down along the surface. The
static friction coefficient was determined using equation 5:

| =tana, (5)

where L is the static friction coefficient and a is the sliding angle.
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1.10. Statistical data analysis. ANOVA and mean comparisons were performed using
Statistics 20 software, with a 95 % confidence level (p < 0.05) determined by the least significant
difference (HSD) method. The results were presented as the mean + standard deviation (SD).

2. Results and Discussion

2.1. External morphology of the RP, SP, and BP seeds. As shown in Fig. 1, the studied
peanut varieties differ significantly in their external characteristics, such as color and pattern. The
RP seeds have smooth coats with a uniform red-brown color. The SP seeds are light beige and have
dark stripes due to a patterned pigment distribution during the coat formation. The BP seeds are
uniformly dark because of the high concentration of pigment compounds.

The differences observed in the coat colors and patterns are useful morphological metrics
to prevent misidentifications, and they may be associated with some variety-specific biological
processes, which should be the subject of further research.

a)

Fig. 1. External characteristics of the studied Vietnamese peanut varieties: @) Lac Do (RP), b) Lac Van (SP),
and ¢) Lac Den (BP)

2.2. Moisture content of the RP, SP, and BP seeds. The experiments yielded low moisture
contents (3.9 % RP, 2.9 % SP, and 3.7 % BP) for all the three Vietnamese varieties (see Table 1),
which were significantly below the levels reported for the US peanuts (6.8-16.5 %) [18] but
comparable to the values obtained by Aydin [19] for the Turkish varieties (4.86 %).

Table 1. Moisture content of the Lac Do (RP), Lac Van (SP), and Lac Den (BP) seeds

No. Peanut variety Moisture content, %
1 RP 39+0.2°
2 SP 2.9+0.4°
3 BP 3.7+£0.1°

Within the column, the letters *® indicate significant differences (p < 0.05).

According to Angelovi¢ et al. [20], the moisture level of stored seeds should be around
13.6 % to prevent mold growth, which, however, can not be treated as a standard, particularly
for the substantially lower moisture levels observed in this study and attributed to a complex
interaction between the environmental conditions of the tropical region (high temperatures
combined with lower humidity at harvest), the genetic characteristics of each variety, and the post-
harvest handling such as drying and storage.

2.3. Physical properties of the RP, SP, and BP seeds. The data obtained on the bulk density,
particle density, and the mass of 1000 seeds in the RP, SP, and BP varieties are summarized
in Table 2.
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Table 2. Bulk density, particle density, mass of 1000 seeds for the Lac Do (RP), Lac Van (SP), and
Lac Den (BP) varieties

Property RP SP BP
Bulk density, g/cm? 0.652 +0.006° 0.633 +0.002* 0.664 £ 0.005°
Particle density, g/cm? 1.14+0.04 1.12£0.05 1.10£0.03
Mass of 1000 seeds, g 474 + 2° 599 £ 2¢ 541 £ 1°

Within the rows, the letters ** indicate significant differences (p < 0.05).

The bulk density of the analyzed varieties ranged from 0.633 to 0.664 g/cm?, which is similar
to the values recorded in the USA (0.558-0.674 g/cm?) [18] and India (0.606—0.670 g/cm?) [21].
The particle density of the Vietnamese peanuts (1.10—1.14 g/cm?) was also comparable to the one
documented for the Indian varieties (1.003—1.170 g/cm?) [21]. Overall, these findings indicate that
the basic physical properties of many peanuts are relatively stable, regardless of geographical and
climatic conditions.

The mass of 1000 seeds calculated for the Vietnamese varieties fell in the range of 474-599 g.
The SP variety (599 g) significantly outperformed the RP and BP varieties and the peanut variety
cultivated in Uzbekistan (501.1 g, by as much as 20 %) [22]. This shows that the genetic background,
soil conditions, cultivation techniques, harvest time, and post-harvest storage greatly influence the
mass of seeds. Interestingly, the mass values of the studied varieties were also significantly higher
than those for some other oilseeds, such as the Serbian sunflower seeds (28.03-52.43 g) [23]
and the Iranian safflower seeds (33.4-48.4 g) [24]. The significant differences (by approximately
10-20-fold) between the peanut, sunflower, and safflower seeds reflect their inherent biological
distinctions and underscore the high yield and commercial value of peanuts, especially the
SP variety. Therefore, peanut seeds are generally more suited for making whole-grain types of food
products, whereas smaller seeds like sunflowers are more beneficial for oil extraction. In order to
improve the seed quality in agricultural production, careful selection of appropriate varieties and
optimal cultivation techniques are needed.

The results on the seed size (length, width, thickness), seed sphericity (along with the equivalent
diameter), the angle of repose, and the static friction coefficient (including the sliding angle) in the
RP, SP, and BP varieties are presented in Table 3.

The Vietnamese seeds appeared to be significantly different from the Indian seeds in size:
they were longer (17-18 mm vs. 11.4-14.5 mm), thicker (8.2—8.7 mm vs. 7.2-7.9 mm), and wider
(8.9-9.2 mm vs. 7.9-8.7 mm) [21].

In terms of the seed shape, the Vietnamese varieties had lower sphericity values (0.62-0.65)
than the Indian varieties (0.72—-0.78), meaning that they were less round [21].

The angle of repose was lower in the BP variety (20°) compared to the RP (28°) and SP (28.1°)
varieties and the Indian varieties (22—26°) [21]. This indicates that the BP seeds flow more easily,
which can be useful in their handling and processing.

The static friction coefficient was higher in the Vietnamese varieties (0.35-0.40) than in the
Indian varieties (0.30—0.36 against wood and 0.26—0.32 against glass) [21], which should be
considered during their transportation, handling, and processing. The friction measurements depend
heavily on the surface used. The static friction coefficient and sliding angle of the Vietnamese
varieties were relatively low when measured on a steel surface (p,, 0.37, a,, 20.3% ng, 0.35,
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ag, 19.3° and p, 0.4, o, 21.80°), leading to the conclusion that they slide easily. In an earlier
study, Palilo et al. [17] reported higher friction values for bean seeds when tested on plywood
(1 0.58-0.74, a. 30-36°) and steel surfaces (p 0.53-0.65, o 28-33°). Since different materials are
used to measure friction, it is difficult to compare the results of available studies.

Table 3. Seed size, sphericity, angle of repose, and static friction coefficient for the Lac Do (RP),
Lac Van (SP), and Lac Den (BP) varieties

Property RP SP BP
Length, mm 18+1 18+2 17+1
Width, mm 9.0+0.2 89+0.5 92+0.2

Thickness, mm 8.7+0.1° 8.2+0.2° 8.3+£0.22
Equivalent diameter, mm 11.2+0.3 10.9+0.2 109+04
Sphericity 0.62£0.02 0.62 +0.05 0.65+0.03
Angle of repose, ° 28 £ 1° 28.1+£0.3° 20420
Sliding angle, °© 20.3+0.3° 19.3+0.32 21.8+0.5¢
Static friction coefficient 0.37+£0.05 0.35+0.02 0.40+0.09

Within the rows, the letters *° indicate significant differences (p < 0.05).

The observed differences can be due to the genetic makeup of the peanut varieties, as well as
owing to the specific growing and climatic conditions. The larger seed size of the Vietnamese varieties
may be advantageous for certain industrial applications, and the friction characteristics and the angle
of repose should be taken into account when designing storage and processing systems.

Conclusions

The physical and morphological characteristics of the Lac Van (SP), Lac Den (BP), and
Lac Do (RP) peanut seeds vary widely, depending on their genetic profiles, growing conditions, and
cultivation methods. They are in many cases significantly different from those observed in peanut
varieties from other regions, such as India and the USA, or even other oilseeds, like sunflower and
safflower.

The obtained results are important to identify peanut varieties best suited for specific
applications (oil, food, and animal feed production) at the local and international levels. They
can also be used to support the development of new peanut varieties with higher yield, enhanced
resistance to pests and diseases, and improved nutritional value.

Conflicts of Interest. The authors declare no conflicts of interest.

KoHpnuKT nHTepecoB. ABTOpHI 3asBISIFOT 00 OTCYTCTBHU KOH(IUKTA HHTEPECOB.

References

1. Alinejhad D., Asayesh M.A., Asayesh M. Determination of the anti-inflammatory property of tannins
from the rind of Calamansi (Citrus microcarpa, Rutaceae). J. Int. Oral Health, 2016, vol. 8, no. 5,
pp. 546-553. https://doi.org/10.2047/jioh-08-05-04.

2. Zahran H.A., Tawfeuk H.Z. Physicochemical properties of new peanut (Arachis hypogaea L.) varieties.
OCL: Oilseeds Fats, Crops Lipids, 2019, vol. 26, art. 19. https://doi.org/10.1051/0cl/2019018.

Uch. Zap. Kazan. Univ. Ser. Estestv. Nauki | 2026;168(1):161-169



168 N.0.T. Kyok, J1.6.6. ®bionr | UccnepoBaHue pusnyecknx cBOCTB. ..

10.

11.

12.

13

14.

15.

16.

17.

18.

19.

20.

Aydin C. Some engineering properties of peanut and kernel. J. Food Eng., 2007, vol. 79, no. 3,
pp. 810-816. https://doi.org/10.1016/j.jfoodeng.2006.02.045.

Akcali 1.D., Ince A., Guzel E. Selected physical properties of peanuts. Int. J. Food Prop., 2006, vol. 9,
no. 1, pp. 25-37. https://doi.org/10.1080/10942910500471636.

Askari M., Hajizadeh J., Hosseini R. Mites (Acari) associated with peanut (4rachis hypogaea: Fabaceae)
in Iran. J. Biol. Stud., 2023, vol. 5, no. 6, pp. 760—773. https://doi.org/10.62400/jbs.v5i6.7587.

Zhao X., Chen J., Du F. Potential use of peanut by-products in food processing: A review. J. Food Sci.
Tech., 2012, vol. 49, no. 5, pp. 521-529. https://doi.org/10.1007/s13197-011-0449-2.

Bonku R., Yu J. Health aspects of peanuts as an outcome of its chemical composition. Food Sci. Hum.
Wellness, 2020, vol. 9, no. 1, pp. 21-30. https://doi.org/10.1016/j.fshw.2019.12.005.

Thanh L.D., Thu T.N., Thi T.C., Tien L.N. Identification of nutritional components of different varieties
of peanut oil by chromatographic analysis. Trop. J. Nat. Prod. Res., 2023, vol. 7, no. 10, pp. 4894-4901.
https://doi.org/10.26538/tjnpr/v7i10.26.

Shi X., Davis J.P., Xia Z., Sandeep K.P., Sanders T.H., Dean L.O. Characterization of peanuts after
dry roasting, oil roasting, and blister frying. LWT — Food Sci. Technol., 2017, vol. 75, pp. 520-528.
https://doi.org/10.1016/j.1wt.2016.09.030.

Rodehutscord M., Riickert C., Maurer H.P., Schenkel H., Schipprack W., Bach Knudsen K.E.,
Schollenberger M., Laux M., Eklund M., Siegert W., Mosenthin R. Variation in chemical composition
and physical characteristics of cereal grains from different genotypes. Arch. Anim. Nutr., 2016, vol. 70,
no. 2, pp. 87-107. https://doi.org/10.1080/1745039X.2015.1133111.

Zambrano M.V., Dutta B., Mercer D.G., MacLean H.L., Touchie M.F. Assessment of moisture content
measurement methods of dried food products in small-scale operations in developing countries: A re-
view. Trends Food Sci. Technol., 2019, vol. 88, pp. 484-496. https://doi.org/10.1016/.tifs.2019.04.006.

Giczewska A., Borowska J. Physical properties of selected legume seeds as indicators of technological
suitability of small-seed broad bean. Pol. J. Food Nutr. Sci., 2003, vol. 53, no. 2, pp. 9-13.

. Quoc L.P.T. Chemical composition and physical properties of coffee (Coffea robusta) bee

pollen in Daklak province, Vietnam. Acta Aliment., 2021, vol. 50, no. 3, pp. 453-463.
https://doi.org/10.1556/066.2021.00092.

Sandra, Putri R.E., Djoyowasito G., Wijaya S.N. Effect of moisture content on some
physical and mechanical properties of ‘Genjah Arum’ local rice (Oryza sativa L) variety
in Banyuwangi. [OP Conf. Ser.. FEarth Environ. Sci., 2020, vol. 515, no. 1, art. 012020.
https://doi.org/10.1088/1755-1315/515/1/012020.

Sharma V., Das L., Pradhan R.C., Naik S.N., Bhatnagar N., Kureel R.S. Physical properties
of tung seed: An industrial oil yielding crop. Ind. Crops Prod., 2011, vol. 33, no. 2, pp. 440-444.
https://doi.org/10.1016/j.indcrop.2010.10.031.

Krishnappa M., Maddi A., Matamari V., Kulkarni P., Desai B., Vasudevan S.N. Engineering properties
of selected groundnut (Arachis hypogea L.) varieties. Int. J. Agric. Sci. Res., 2017, vol. 7, no. 4,
pp- 203-216.

Palilo A.A.S., Majaja B., Kichonge B. Physical and mechanical properties of selected common
beans (Phaseolus vulgaris L.) cultivated in Tanzania. J. Eng., 2018, vol. 2018, no. 1, art. 8134975.
https://doi.org/10.1155/2018/8134975.

Trabelsi S., Lewis M.A., Nelson S.O. Microwave moisture meter for in-shell peanut kernels. Food
Control, 2016, vol. 66, pp. 283-290. https://doi.org/10.1016/j.foodcont.2016.02.016.

Aydin C. Some engineering properties of peanut and kernel. J. Food Eng., 2007, vol. 79, no. 3,
pp- 810-816. https://doi.org/:10.1016/j.jfoodeng.2006.02.045.

Angelovi¢ M., Kristof K., Jobbagy J., Findura P., Krizan M. The effect of conditions and storage time
on course of moisture and temperature of maize grains. B/IO Web Conf., 2018, vol. 10, art. 02001.
https://doi.org/10.1051/bioconf/20181002001.

YyeH. 3an. KasaH. yH-Ta. Cep. EctecTs. Hayku | 2026;168(1):161-169



L.P.T. Quoc, L.B.B. Phuong | Evaluation of the physical properties... 169

21. Gojiya D.K., Dobariya U.D., Pandya P.A., Gojiya K.M. Studies on physical properties of peanut seed.
Acta Sci. Agric., 2020, vol. 4, no. 3, pp. 1-5. https://doi.org/10.31080/ASAG.2020.04.0814.

22. Haydarovich M.U., Bakhodir K. The number of grains, the number of seeds in the grains, the mass
and the weight of 1000 grains in the peanut plant. /nt. J. Econ. Finance Sustainable Dev., 2021, vol. 3,
no. 9, pp. 53-55.

23. Radi¢ V., Mrda J., Jockovi¢ M., Canak P, Dimitrijevi¢ A., Joci¢ S. Sunflower 1000-seed
weight as affected by year and genotype. Ratarstvo Povrtarstvo, 2013, vol. 50, no. 1, pp. 1-7.
https://doi.org/10.5937/ratpov50-3214.

24, Sadeghi H., Khazaei F., Sheidaei S., Yari L. Effect of seed size on seed germination behavior of safflower
(Carthamus tinctorius L.). ARPN J. Agric. Biol. Sci., 2011, vol. 6, no. 4, pp. 5-8.

Author Information

Le Pham Tan Quoc, PhD in Food Science and Technology, Lecturer, Institute of Biotechnology and Food
Technology, Industrial University of Ho Chi Minh City

E-mail: lephamtanquoc@iuh.edu.vn

ORCID: https://orcid.org/0000-0002-2309-5423

Lam Bach Bao Phuong, Postgraduate Student, Engineer in Food Science and Technology, Institute of
Biotechnology and Food Technology, Industrial University of Ho Chi Minh City

E-mail: bphuong1810@gmail.com

ORCID: https://orcid.org/0009-0004-4152-609X

NHudpopmauunsa o6 aBTopax

Jle ®am Tan Kyok, PhD B oOnact Hayk O MpoOmyKTax MUTaHHUA U UX MPOU3BOJACTBE, NMPENOaBaTellb,
WHCcTuTyT OMOTEXHOJIOTHI 1 MMUIIEBBIX TEXHOJOTHMA, [I[pOMBIIITICHHBI YHUBEPCUTET XOMNMHUHA

E-mail: lephamtanquoc@iuh.edu.vn

ORCID: https://orcid.org/0000-0002-2309-5423

Jlam bak bao ®bIoHT, acipaHT, HH)KEHEP B 00JACTH HAYK O MPOMYKTaX IMUTAHUS W UX IIPOU3BOICTBE,
HMHCTATYT OMOTEXHOIOTUN 1 TTUIIEBBIX TEXHOIOTHHA, [ [pOMBINIIIECHHBIN YHUBEPCUTET XOMTUMUHA

E-mail: bphuongi810@gmail.com

ORCID: https://orcid.org/0009-0004-4152-609X

Received April 16, 2025 [MocTymuna B penakmuro 16.04.2025
Accepted May 20, 2025 [IpunsTa k mybmukanuu 20.05.2025

Uch. Zap. Kazan. Univ. Ser. Estestv. Nauki | 2026;168(1):161-169



