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Background and objectives: Plant sprouts are receiving a significant
deal of attention because of their abundance, bioavailability of
components, and health benefits. Germinated legume seeds were the
most common sprouts consumed in the human diet. Alfalfa
(Medicago sativa) sprout is a valuable source of protein, fiber,
minerals, vitamins (B vitamins), glucosinolate, and phenolic
compounds. Alfalfa sprouts are usually consumed as dehydrated
leaves, powder, or dietary supplements in the form of tablets.
Regarding nutritional values, alfalfa sprout powder (ASP) could act
as a prebiotic agent. The present study aimed to investigate the
nutritional values and in vitro prebiotic potential of ASP on two
probiotic strains, namely Lactobacillus casei ATCC 393 and
Bifidobacterium longum ATCC 55813. Also, the effects of
fermentation of ASP by probiotics on polyphenolic content and
antioxidant activity were investigated.

Materials and methods: Fatty acid composition, amino acid profile,
and mineral content of ASP were determined using a gas
chromatography-mass detector, an amino acid analyzer, and
inductively coupled plasma-optical emission spectrometry,
respectively. ASP at two concentration levels of 0.5 and 1% was
tested for its growth stimulation effect on two probiotics, L. casei and
B. longum. Fructooligosaccharide (FOS) and glucose were used as
standard prebiotic and control positive, respectively. The changes in
probiotic populations and pH were monitored during 48 h of
fermentation in glucose-free MRS broth (GF-MRSB). The total
phenolic content (TPC) and antioxidant activity of ASP were
evaluated during fermentation using the Folin—Ciocalteu method and
the DPPH radical scavenging assay.

Results: ASP contains high levels of aspartic acid, glutamic acid, and
essential amino acids, including phenylalanine, leucine, and lysine. It
also includes a high content of unsaturated fatty acids, including
linoleic and oleic acids. Potassium was found to be the mineral with
the highest composition, followed by phosphorus and calcium. Both
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probiotic strains could grow effectively in the presence of ASP. The
cell numbers of L. casei and B. longum increased by 4.91 and 5.11
Log CFU/ml after 48 h fermentation of ASP-1%, which were
comparable with the stimulatory effects of FOS and glucose. The pH
decrease of GF-MRSB was negatively correlated with the
concentration of ASP. Antioxidant activity and TPC increased
continually during fermentation by both probiotics, with L. casei
exhibiting a stronger impact.

Conclusion: Results demonstrated that ASP is an excellent source of
minerals, essential amino acids, and unsaturated fatty acids. Probiotic
bacteria not only survive in the presence of ASP but also increase
polyphenolic content, thus enhancing the antioxidant activity and
functional capacity of the fermented ASP. Fermenting phenolic
compound-rich plant sprouts with probiotic bacteria can be
considered a novel approach to the development of functional foods.
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Table 2. Mineral content of Alfalfa sprout powder
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Table 3. Fatty acid composition of Alfalfa sprout powder

(1) i (4&35) 533k Ol < el
Content (%) Retention time Fatty acid
(C14:0) [FE
0.263 25.853 . M. e
Moyristic acid (Ci4:0)
(C15:0) seusl SIS eusly
0.132 27.993 :
Pentadecanoic acid (Cis.0)
(C16:1) snl LI s2alls
0.174 29.630 ) SRl
Palmitoleic acid (Ci6:1)
(C16:0) sl Kzl
11.551 30.073 . . ‘
Palmitic acid (Ci6:0)
(C17:0) sl K8
0.175 33991
Margaric acid (Ci7:0)
C18:2 [FES:
41.326 33.407 ( o S
Linoleic acid (Cis2)
(C18:1) acul Kl
32.294 33.542 . .
Oleic acid (Cis.1)
(C18:0) dal syl
3.938 33.874 o
Stearic acid (Cis;0)
(C18:1, n=9, trans) sl SV
0.515 36.922
Elaidic acid (Cis:1 , n=9, trans)
(C20:0) s Sotlyf
1.441 37.342 e
Arachidic acid (Cao.0)
(C21:0) | ol 6o
0.257 38.980 ‘ %M. T
Heneicosanoic acid (Czi.0)
C22:0 e
1.573 40.559 ( ol S
Behenic acid (Ca2.0)
C23:0 Sl 5
0.138 42.075 2D el 52055
Tricosanoic Acid (Ca3.0)
(C24:0) vl & 6K
0274 43.532 e S

Lignoceric acid (Ca4)

3 Locasei crns s ()l Sme DS
Olpee s P<0/00) W5 S sdalive Calises (gla Lo
(e J S glaas sl 55 680 Comer Sl
o/ s 5 FOS 5 5,15 (ASP-1% ASP-0.5%
O AeS 25 EY Log cfu/ml 5 £/AY /7Y /AL
@)V S35 ;5 a8 jshilea L. casei 45, Ol s
sdalis GF-MRSB <28 L 55 355 oo sdalis
G5 s o s ple s aS s S
Comazr (s (Solosme B 55 ol 3 A4Sl e
S smS n Sl oS ks 35 55 L. casei

4

S35 ASP (S n Sl 1S s el
s e o 3508 S S s
¢A b in vitro L)), ;3 B. longum 4 L. casei
L S Comer St 2 b ey el
Slets @)Y JSi 2 S E 0
C sles yo s coluw (A b L casei Conax
e e OLAS T cilsie LS 5y gl 53 5 TV
GF- ciShos js L. casei g ;SL Curaz o 3,
Log cfu/ml . «ilses LS 5 (s5L> MRSB



AEXA N ¥ b)w AN 5)9.3 “;’[L\& b"o ‘_5)‘..\.@‘5’4'5 d)gi)é

e LU i8S basee 53 550 Sbas SL
ol A3 & o5 b dolee (gl 5 ol (3
UL s Noori (gaslUas 3 .S slowl |, S48
AL 55 S sl salsr oslas 3L (YY)
p S Lsd 5 sl sl sl S
s DLl 288 I3 e 3550 LT el
Dlssle al e (goslae il glacdale 3558
35 Al g LB Al o (7 4/ -Y0)
bl oslae Clale L as) Ol 5 3 5 (S0
S lobds 555 OF A pomen (Bl it e
YE VY lalles 55 3p S ps—mime eodlo
33 A,y Olsee dn vitrodasl i 53 s Cel o
S i olas UY Chle jpas s g SU
3 0SSV Gl Ll s (pl s 5
() dizedls Lad e o )las cpl 53
(Y+YY) O,Les 5 Chavez Garcia jizeas
(psbin Lt 31 LS e wlis al 35 518
Al e a8 den Lol 8L S 5 sy sla b
ngila andlae 5 das OLES S gs Jesily
5D p S Sege 225y S S Sl
SASL 53 55 O (S m esl—ae
52 S S Usld 5 LS sl
el b s o8 S 3 sy se invitro Lol i
rlie ol LS sz Olear OS5
b oaslie 53 (G sl Y015 QUL s
Gosr 225 S35 G L) SV o SUslidy
syls ol S 5mS Sool—re 5 5 g S
S0 I bl pSY A2y Ol reen
Loalio o Oy Ko (SSgmisn goolas
FYLMRS (g)lns oiS faee 5 OUS 55 5 5l

LS el T pw (gols e OVl i 8 3 0

2 Bifidobacterium animalis

A

Loy, S oo Lk 51 ASP-+/0% L FOS (g b
A 4 ez Obey c s SL LS sdal i casei
53 5 & e i Dl 5 e el
ASP-\% 5 FOS-1% ASF-+/0% ssl> loxs
o Sl e S edal e SIS 5 ke J
P o/00) L S edalie ol o ()l ms oDt
Olye e I8 5 S5 loaasisped e (<
eSS e cel W Vi 5 L casel Core Sl
Ol pets (P < 0/00) 355 505 s alaes olad o
23 5 e Celw SA b s B longum Coaex
Bl o Obey 53 3B e sdallne (b)) IS
el s Sl Sl e gladd pad i ()l ne
bl b L (P> +/00) 0is sdalin B. longum
S ol olad 5o (6 8L Camer e
03 B longum Coxns )3l Ol Bl 58
1% ASP-+//.0 ASP-\% gsl>= . iS las
A/ A0 S g SIS 5 ie J xS FOS
celw YE 5o 5 /) Log cfu/ml 5 +/270 £/

r ol Ol S A e 0
Ji edalie ASP-1% (s>~ Jas ;3 B. longum
ASF-+/0/. O3l e 5 (V/+) Log cfu/ml)
Log cfu/ml) s J,2S «(+/V4 Log cfu/ml)
5S35 5 (/70 Log cfu/ml) FOS-\% «(+/£Y
Sl 5 oM s 15 (+/+V Log cfu/ml)
I R R S et
ot ol gl ST T a5l sl pe (ki cls ol g
Sosm e 3lpe el LaS o3 Sdan 3lpe 5 4l
Al Bl Lol sy dag SU ol 5L
) dnlad o el b 1 Lol Ay ang Lol s
A esls QLS 50 B sla s s S shailea
o5 gan calies (glae dlge 3 L5 C:;.aASP

i A e aS o e AU s s

' Lactobacillus acidophilus



Ol 5 (B 5igd (5,38 20 [ e SRS L oS iU 5 digy Wil Gl it S S

(a) O Control OASF-0.5% BASF-1% OFOS-1% OGlucose
11
10
AL aA aA aA
? 9 bB  bB = bA —
£ e
: C.LL) 8 cB
- %0 ]
a Q
SE I
E W
pull .
g 9
= cA
2 % S dA
= £ b bC abC aC  apB
o =
) B ﬂmlﬂﬂ
o
=W
3
. Y¥ ¥A
(Cele) ymss Ob)
Fermentation time (hours)
(b) O Control O ASF-0.5% BASF-1% OFOS-1% OGlucose
11
=
5 1o A aA pA  DbA
o cA
.%‘ o 9 cB b_B ] Bl ElE
=11
B é dB
T
BT
B
287
E 4
R 6
E‘-) g dA
o0 .g eB
é —2 > aC aC aC .- 4B
" F—H—X—‘IHH
8
‘ Y¥ ¥A

(els) pesw Ol

Fermentation time (hours)

A 8L SIS 5 b g a0 g 35y 53 3 e Sl EA L (D) B. longum 5 (@) L. casei s St Comar & 5 -) IS5

;fjj'...g_éjf-.(P< '/'O)ml{&j})ﬁ)é&:}'}ﬁéﬁagjjQ,:{)‘J@M6)&1&.‘95’\25'60“3QL:'JQ)ZMJALS_’)Q}L&LA&;‘-)SJ}F
(P <700) Il o S g8 S 5 S e ilies (gla0ley o s me (gl CoMatl goduns OLES gt a (955 osline

Figure 1. Changes in the population of L. casei (a) and B. longum during 48 hours of fermentation in the

presence of alfalfa sprout powder and fructooligosaccharide

Different small letters in each column indicate significant differences between different prebiotics at each

time (P < 0.05). Different capital letters in each column indicate significant differences between different
days of each prebiotic (P < 0.05).
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Figure 2. Changes in the pH of media during 48 h fermentation by of L. casei (a) and B. longum in the
presence of alfalfa sprout powder and fructooligosaccharide
Different small letters in each column indicate significant differences between different prebiotics at each

time (P < 0.05). Different capital letters in each column indicate significant differences between different
days of each prebiotic (P < 0.05).
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Figure 3- Changes in the total phenolic content (a) and antioxidant activity (b) of media during 48 h
fermentation of alfalfa sprout powder by of L. casei and B. longum
Different small letters in each column indicate significant differences between different prebiotics at each

time (P < 0.05). Different capital letters in each column indicate significant differences between different
days of each prebiotic (P < 0.05).
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