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Table S1. Evaluation of the antioxidant activity of the extracts

Essay Procedure

Radical scavenging assay 
using DPPH

The DPPH free radical scavenging assay was used to determine the antioxi-
dant activity. A DPPH solution was prepared, and its absorbance was meas-
ured using a UV-VIS spectrophotometer (PEAK T9200, USA) at a wavelength 
of 516 nm before and after adding the sample extract. The results were expressed 
as milligrams of Trolox equivalent per-100 mg of lyophilised coffee grounds.

FRAP assay

The antioxidant activity of coffee grounds was evaluated using the DPPH free rad-
ical scavenging assay. The absorbance was measured at a wavelength of 593 nm 
before and after adding the sample extract. The results were expressed as mil-
ligrams of Trolox equivalent per 100 mg of lyophilized coffee grounds. Addi-
tionally, a calibration curve with ferrous sulfate was used to express the results 
in milligrams of gallic acid equivalents per 100 mg of lyophilized coffee grounds.

Total phenols

The phenolic compounds in the coffee grounds were determined using the Folin-
Ciocalteu colorimetric assay. The sample extract was added to test tubes along with the 
Folin-Ciocalteu reagent and sodium carbonate (Na2CO3), and the mixture was incu-
bated at 50 °C for 5 minutes. Then, a UV-Visible spectrophotometer was used to quan-
tify the phenolic compounds at a wavelength of 765 nm. The results were expressed 
as milligrams of gallic acid equivalents per 100 mg of lyophilized coffee grounds.

DPPH = 2.2-diphenyl-1-picrylhydrazyl; FRAP = ferric reducing antioxidant power

Table S2. Kinematic and morphological definitions of sperm and definitions

Variables Unit Definitions
Description of Spermatozoa
Total motility (TM) % percentage of total motile spermatozoa
Progressive motility (PM) % percentage of total progressively motile spermatozoa
Curvilinear velocity (VCL) µm/s velocity of spermatozoa along their actual path per unit of time
Average path velocity (VAP) µm/s average velocity of spermatozoa along their trajectory

Straight-line velocity (VSL) µm/s average velocity of spermatozoa along a straight line from their first 
to last position

Straightness (STR) % ratio of VSL to VAP (× 100)
Linearity (LIN) % relación entre VSL y VCL (× 100)
Wobble (WOB) % ratio of VAP to VCL (× 100) 

Amplitude of lateral head displacement  
(ALH) µm/s standard deviation of extreme lateral head movement of spermato-

zoa during each beat cycle beat cross 

Beat cross frequency (BCF) Hz frequency of tail beat crossings based on VCL crossing VAP per 
second

Sperm integrity 
Membrane functionality (MF) % percentage of spermatozoa with intact membrane
Acrosome integrity (AI) % percentage of spermatozoa with intact acrosome
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Figure S1. Zootechnical genealogical record of genealogical register (No. 1070) 
JDE WALDBRAND REPTEIT HANS TE
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Figure S2. Health record of genealogical register (No. 1070) 
JDE WALDBRAND REPTEIT HANS TE
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Figure S3.  Sperm analysis evaluation using sca evolution – sperm class analyzer of genealogical register (No. 1070)
JDE WALDBRAND REPTEIT HANS TE
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Figure S4. Results obtained from the sperm evaluation of JDE WALDBRANT REPTEIT HANS TE – N°1070



7

Original Paper	 Czech Journal of Animal Science

https://doi.org/10.17221/115/2024-CJAS

Vaginal 
artificial

Centrifuge Tube 15 ml 
DS: Diluted Semen

Determination of
Macroscopic Characteristics

Determination of Microscopic
Characteristic

Tota l motility (%)
Progres ive motility (%)

VCL (um/s)
VAP(um/s)
VSL(um/s)

BCF(Hz)

STR (%)
LIN(%)
WOB(%)
ALH(um/s)

BLUE+ HOST+

MOTILITY KINETIC PARAMETERS ACROSOMAL INTEGRITY MEMBRANE  
FUNCTIONALITY

Dose:0 Dose:1 Dose:1.5 Dose:2

Coffea arabica grounds (CAG)

Treatments :  
(mg CAG)

Simmental catle :
Hans TE RG 1070

Cr
ea

te
d

by
Li

ze
th

 A
. H

er
ed

ia
, 2

02
4

-M
ic

ro
so

ft
®

 P
ow

er
Po

in
t®

 p
ar

a 
M

ic
ro

so
ft

 3
65

 M
SO

 (v
er

si
ón

 2
40

8 
co

m
pi

la
ci

ón
 1

6.
0.

17
92

8.
20

11
4)

 
de

 6
4 

bi
ts

Figure S5. Graphical abstract


