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Lipidos de la leche

Mezcla compleja de compuestos con mas de 400 AG, importantes desde el

punto de vista nutricional, economico y funcional de los productos lacteos.
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Lipidos de la leche

Mezcla compleja de compuestos con mas de 400 AG, importantes desde el

punto de vista nutricional, economico y funcional de los productos lacteos.
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Los lipidos de los rumiantes provienen....
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Lacteos: fuente natural de CLA
Cow Buffalo Sheep Goat
Fat (g/100 g) 3364 5.3-15.0 4.0-9.0 3.0-72
% of total FAs

SFAs 55.0-730 620740 57.0-750 59.0-74.0
MUFAs 2.0-30.0 24.0-29.0 23.0-39.0 19.0-36.0

PUFAs 2463 2339 2673 2656

CLA 02-2.4 0.4-1.0 0.6-1.1 0.3-17

-6 1230 17420 1636 1943
0.2-14 0.3-1.48

w-3 0.3-1.8

0.5-2.3

\ ‘#4.‘

"I’
‘:

Dosis diaria recomendada: 0,6-3 g/dia

NN
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Table 2. Fatty acid profile of milk from alpaca (Vicugna pacos), lama (Lama glama), guanaco (Lama guanicoe), and vicuna
(Vicugna vicugna) compared with fatty acid profile of milk from an Asian camel, the dromedary (Camelus dromedarius).

South American camelids

Domestic species Wild species .
Fatty acid (/100 g of FAME) Alpaca Llama Guanaco Vicuna Asian camel: dromedary” NRCM ARTICLE

4:0 0.07+0.01a 0.08+0.01a 0.05+0.01a 0.14+0.02b NA
a6:0 0.7320.03a 0.58+0.03b 0.6610.09ab 0.75t0.06ab NA = L : T4
8:0 0.81#0.03a 0.60+0.01b 0.66+0.05b 0.69+0.03b 0.35+0.15 Cqmpmson of the nutnt10rpl value ar}d fatty. acid composition of
10:0 1510.08a 0.8240.07b  1.200.17a 145:0.15ac 0274012 milk from four South American camelid species
12:0 0.61+0.04b 0.47+0.03a 0.92+0.09¢ 0.63+0.05a 3.11+1.09 <ios DR SO AP . - & e e - | esEe e
14:0 11.24+0.65a 12.2041.22a 10.1411.20a 10.2620.28a 12.0+1.8
14:1 1.83+0.12a 3.04+0.33b 2.31+0.32ab 3.1040.12b 1.70+0.52
15:0 0.13+0.01b 0.12+0.01b 0.89+0.09b L65+0.36¢ 0.75+0.06
16:0 27.19+1.42a 27.98+1.49a 25.8012.00a 28.43+1.05a 22.8%15
16:1 7.99+0.94a 8.22+0.75a 7.0810.73a 7.93t0.46a 8.30+1.21
17:0 0.45+0.02a 0.5240.04a 0.6110.15a 0.5310.06a 0.5540.09
171 1.37+0.13a 1.25%0.18a 0.85+0.25a 1.13+0.16a 0.76+0.07
18:0 11.42+0.65a 11.12+0.92a 11.38+1.57a 10.13+0.79a 13.83+1.70
18:1 trans-11 2.30+0.19a 2.6040.39ab 2.80+0.33ab 2.98+0.10b NA
18:1 trans-9 1.1040.09a 1.04+0.11a 1.7640.13b 104+0.14a NA
18:1 cis-9 25.13+1.19a 24.07+221a 24.35+2.06a 20.38+2.23a 29.4+2.3
18:2 cis-9, cis-12 2.39+0.11a L47+0.10b 3.8140.35¢ 2.74+0.23a 2.83%0.33
CLA cis-9, trans-11 1.05%0.08a L31+0.13a 1.0410.10a 132+0.12a 0.80+0.15
CLA trans-10, cis-12 ND 0.08+0.02a ND 0.08+0.01a 0.06+0.02
2210 0.37x0.04a 0.14x0.02b 0.12%0.01b 00820010 NA
24:0 0.14+0.00a 0.14+0.02a 0.1020.01a 0.12+0.00a NA
SEA 54.7112.11a 54.6612 84a 52.4412 16a 54.71+0.77a 55.01£3.0
UFA 45.79+2 13a 45.1442 B0a 47.78X1.77a 42.74+192a NA
MUFA 39.79+2 34a 40.22+2.52a 39.35+1L.44a 36.56+2.32a 40.8+2.8
FUFA 5.50+0.22ab 4.92+0.27b B.42+0.39¢ 6.18+0.56a 4.2610.54
SFA[UFA 1.2140.10a 122+0.14a 1.10+0.08a 128+0.10a NA
Atherogenicity index 1.61+0.18a L72+0.22a 1.41+0.15a Le4+0.09a NA
Desaturase index
14:1/14:0 0.1610.03a 0.2540.03b 0.23+0.05ab 0.38+0.03c 0.14+0.03
16:1{16:0 0.29+0.04a 0.2940.04a 0.28+0.04a 0.2840.02a 0.3620.04

CLAjvaccenic 0.46£0.10a 0.5340.08a 0.3740.09a 0.47+0.06a NA
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’ Cow buale  Shew  Gom Lacteos: fuente natural de CLA
"5,; Fat(g/100g)  33-64 53150 4090 3072

% of total FAs | ’{-\\W ' {m i L )

SFAs 55.0-73.0 62.0-740 57.0-75.0 59.0-74.0 |
MUFAs 2.0-30.0 240-29.0 23.0-39.0 19.0-36.0 o o 4 & &
PUFAs 2463 2.3-3.9 2.6-7.3 2.6-5.6 : : — :
CLA 0224 0.4-1.0 0.6-1.1 0.3-13 Los quesos sin cultivos lacticos seleccionados
w-6 1250 17420 1656 1545 reflejan la concentracion de CLA de la leche
w-3 0.3-18 0.2-1.4 0.5-23 0.3-1.48 { }
Fatty Acid Cow Cheeses Sheep Cheeses Goat Cheeses
n 10 10 10
Mean +SD Min-Max Mean +SD Min-Max Mean +SD Min-Max
cis9trans13 C18:2 0.19°¢ 0.02 0.16-0.23 0312 0.05 0.27-0.43 0.23b 0.03 0.18-0.28
cis9trans12 C18:2 0.18° 0.01 0.17-0.20 0.262 0.03 0.22-0.32 021° 0.04 0.16-0.29
trans9cis12 C18:2 0.032 0.02 0.01-0.05 0.032 0.03 0.01-0.09 0.142 0.05 0.07-0.23
trans11cis15 C18:2 0.222 0.08 0.12-0.32 022 0.14 0.06-0.50 0.14° 0.07 0.05-0.31
cis9cis12 C18:2 155° 0.08 1.42-1.66 2222 0.60 1.00-2.81 2072 0.36 1.65-2.70
C20:0 0.16° 0.01 0.15-0.18 0252 0.10 0.14-0.49 0.17° 0.03 0.12-0.22
C20:1 0.112 0.01 0.11-0.12 0.02° 0.03 0.01-0.11 0.05° 0.05 0.02-0.10
cis9cis12cis15 C18:3 048" 0.11 0.33-0.60 0562 0.19 0.37-0.75 034" 0.07 0.22-0.51

cis9trans11 C18:2 (CLA) 0.65 *b 0.12 0.47-0.83 0.754 0.32 0.49-1.51 0.48° 0.10 0.37-0.64




Interaccion entre SLAB y NSLAB
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Produccion de CLA: sistema de multicomponentes ?

Isomerase family \
@ Membrane LAl ) /Cytoplasmic LAT\
Bifidobactenum, Propionibacterium
Clostridium and acnes
Isomer: Lactobacillus
SOMEEE R S5 . = Isomerasa
‘ . ‘ . / . :
- :110:12(;0;;* LA Mo, c12 CLA " ‘& () '
9,011 CL , | A -6
CLNA | CLA
LNA 9,11,¢15 CLNA
19411,c15 CLNA P /
Isomerase
OH p- (i ™ DH
Enone reductase FA hydratase
\ activity
Multi-component — MCRA . | Hydratase
enzymatic system M@m family | o omoe | family
(L. plantarum) =, 13-HOE
LA CLA

Salsinha et al., 2018.
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Lactobacillus acidophilus
Limosilactobacillus reuteri
Lactococcus lactis
Enterococcus faecium
Pediococcus acidilactici
Streptococcus salivarius

Leuconostoc mesenteroides

Bifidobacterium breve
Bifidobacteriun longum
Bifidobacterium lactis

Bifidobacterium infantis
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Fermentation of animal-based
foods for high level of CLA CLA Dk ko e toois CLA rich in milk

Iy

Controlling the culture conditions
—| Fermentation

Optimizing the processing parameters Fructo-oligosaccharides, polyphenols, fibers from @
fruits, and prebiotics

v Dairy-fermented products
enriched in CLA
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\ Letters in Applied Microbiology ISSN 0266-8254

ORIGINAL ARTICLE

Conjugated linoleic acid conversion by dairy bacteria
cultured in MRS broth and buffalo milk

C.P. Van Nieuwenhove, R. Oliszewski, S.N. Gonzalez and A.B. Pérez Chaia

Table 1 Conversion rate of linoleic acid into CLA in MRS broth

Strain

CLA production (%)*

Streptreptococcus thermophilus CRL728
Lactactobacillus case C12

Lact. acidophilus CRL730

lact. casei CRLB7

Lact. rhamnosus C14

Lact. acidophilus Q42

Bifidobacterium bifidum CRL1399

Lact. bulgaricus CRL423

339
359
238
17-0
345
200
24-8
ND
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Table 1 Conversion rate of linoleic acid into CLA in MRS broth

Strain CLA production (%)*
ORIGINAL ARTICLE
Streptreptococcus thermophilus CRL728 339
Conjugated linoleic acid conversion by dairy bacteria Lactactobacillus case C12 35.9
cultured in MRS broth and buffalo milk Lact. acidophilus CRL730 238
C.P. Van Nieuwenhove, R. Oliszewski, S.N. Gonzalez and A.B. Pérez Chaia lact. casei CRLB7 17-0
Lact. rhamnosus C14 345
Lact. acidophilus Q42 200
Bifidobacterium bifidum CRL1399 248
Table 3 CLA production in buffalo milk at different linoleic acid levels Lact. buigariqs CRIA23 No
‘A
. Linoleic acid _ )
- (ug mI™") CLA production (ug mi=") % conversion
Lactactobacillus Lactactobacillus Bifidobacterium Streptreptococcus Lact. Lact. Bif Strep.
.8 casel rhamnaosus bifidum Thermophilus casei rhamnosus bifidum thermophilus
g 200 1158 190-2 78 105 579 95-1 39 525
g 400 175-2 36-3 a0 101-4 43-8 9-1 225 25-4
v 300 255 79-8 303 1986 319 10 38 24-8
1000 46-2 183 204 p— 96-9 46 1-8 20 9-7

La produccion de CLA varia con la concentracion de sustrato
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Raw milk — Sample 1
v
Pasteurization (65 °C- 30 min)
v
Starter + adjunct culture (0.5 + 0.5% innoculum)
B
Bovine rennet (0.04%, v/v)
.
Cutting and moulding
v
Salted
2 —» Sample 2 (day 1)
Ripening — Sample 3 (day 15)

Fig. 1. Protocol of cheese-manufacturing.

Influence of bacteria used as adjunct culture and sunflower o1l addition
on conjugated linoleic acid content in bullalo cheese

Carina P, Van Nieuwenhowve, Rubén Oliszewski, Silvia N, Gonzalez, Adriana B, Pérez Chaia *

Available onling alb www sciencedincl.com

-:" o - -
*.” ScienceDirect

Fowd Besearch Intemarionnl 4002007 559-3r64

By
RESEARLCH
INTEERATIONAL

]
wwrw elsever.comflocatefoodrnes

Table 3

Long chain fatty acid composition in buffalo cheeses

Fatty acid L. casei L. rhamnosus B. bifidm S. thermophilus Raw milk
Day | Day 15 Day | Day 15 Day | Day 15 Day | Day 15

Cl14:0 959+ 8.7 855+76 651+73 785+64 93.7+10.1 77.3+83 729+55 754 +49 81.5+72

Cl16:0 3449+223 3269192 2228+189 2934+176 3333+£221 32424207 2829+193 2910196 2957x214

CI18:0 1099 +98 1185+74 18134112 1451 £83 1054 + 6.5 1374476 1556 +£9.1 1578 £ 6.6 1214+ 7.5

Cl8:11l11 63.7+£43 592165 36.5+43 374+39 608+35.5 59.7£58 42646 40.1 £4.1 434+39

C18:1¢9 2541151 2669%+126 2867+178 2968+165 2267114 2786+194 2579+162 2654%159 2682+112

C18:2 207+23 199421 152412 18419 17.5+22 197412 145 +4.1 1274+22 1734+ 18

Cl18:3 39405 28+0.7 28+96 32+09 41+10 27+04 34+08 40+03 39+08

CLA 43402% 50401 394+0.1% 4601 4340.1% 6.340.1™ 594 0.1% 6.3+0.1% 44+0.1°

SFA (%) 61.4 60.0 62.1 589 62.5 59.5 612 61.5 61.0

MUFA (%) 354 36.8 353 38.1 338 373 36.0 358 36.0

PUFA (%) 32 32 3.6 4.0 3.7 32 38 37 30




Table 5

Long chain fatty acid composition in buffalo cheeses manufactured with sunflower o1l addition

Fatty acid L. casei L. rhamnosus B. bifidum 5. thermophilus Raw mulk
Day 1 Day 15 Day 1 Day 15 Day 1 Day 15 Day 1 Day 15
Cl14:0 7M3+76 742+ 68 84.6+9.1 774 +6.7 754471 74.1 £ 8.3 93.1+105 754+ 8.0 726+ 6.6
Cl16:0 31324235 3116+203 2979+21.7 3289+262 3241+233 30624191 3210+240 323.0+272 3024+227
C18:0 1389+ 11.1 1373+ 101 1139+96 1388+ 126 1403 +8.1 1319100 1243+112 1395+85 1269+9.9
Cl18:1tl1 719104 643182 49.1 £10.2 542+57 62.8 8.8 704 £9.1 558+121 512185 488172
Cl18:1¢9 2478+ 181 2496144 2347£139 2905x196 2614L18.1 2416200 2534+212 2841+%121 2753151
Cl18:2 238+24 21.7+3.0 234+42 212+1.1 254+34 233+24 237413 2034+ 2.1 211 £3.1
C18:3 48+19 41+04 52409 424+1.0 53406 44+07 44+20 52402 56+13
CLA 6.2 +0.3% 55+02% 6.9 4+ 0.2 57+0.1™ 6.6 +£0.2™ 6.2+02" 5440.1* 54+0.1% 49401
SFA (%) 539.6 60.3 608 59.2 59.8 59.7 608 588 58.5
MUFA (%) 36.4 36.1 348 374 36.0 36.3 354 377 378
PUFA (%) 40 36 44 34 42 4.0 38 35 37




Table 5

Long chain fatty acid composition in buffalo cheeses manufactured with sunflower o1l addition

Fatty acid L. casei L. rhamnosus B. bifidum 5. thermophilus Raw mulk
Day 1 Day 15 Day 1 Day 15 Day 1 Day 15 Day 1 Day 15
C14:0 71.3+76 742+ 6.8 846+9.1 774 +6.7 754+7.1 74.1 £ 8.3 9314105 754+ 8.0 726+ 6.6
Cl6:0 3132+£235 31164203 2979+21.7 32894262 3241233 306.2+19.1 3210+240 323.04+272 30244227
CI18:0 1389 +11.1 1373+ 10.1 1139+9.6 1388+126 1403 +£8.1 131.9 £ 10.0 1243+ 11.2 1395+ 8.5 1269+99
a Cl18:1 11l 719104 643182 491102 542 £5.7 628+ 8.8 704 £9.1 558121 51.2+8.5 488+72
‘__‘fu CI18:1¢9 2478 £ 18.1 2496+ 144 2347139 2905+£196 2614+ 18.1 24161200 2534+£212 2841+%121 275.3x151
a Cl8:2 238+24 21.7+30 234+42 212+ 1.1 254+ 34 233+24 237+13 203421 21.1 £3.1
: | CI18:3 48+19 41+04 52409 42+1.0 53+06 44+0.7 44+20 52+0.2 56+13
=" [ CLA 6.2+ 0.3% 5.5+02% 6.9 +0.2" 57+£01™ 6.6+02™ 6.24+02™ 54+0.1% 5440.1% 49+0.1"
SFA (%) 59.6 60.3 60.8 592 59.8 59.7 60.8 58.8 58.5
MUFA (%) 364 36.1 348 374 36.0 36.3 354 37.7 378
PUFA (%) 4.0 36 44 34 42 4.0 38 35 3.7
Table 6
CLA content in buffalo cheeses manufacture with or without (control) sunflower oil addition
Strain Days Control SO addition
mg/g of fat mg/100 g cheese mg/g of fat / mg/100 g cheese \ oL, .
L. casei 1 433 778 620 108.2 La adicion de aceites
0 809 49 7.6 .
3 299 ; ; vegetales mejora la
L. rhamnosus | 388 688 6.96 115.5 .
15 4.60 943 574 125.7 produccion de CLA
B. bifidum l 4.26 713 6.57 116.3 en /OS uesos
15 6.25 108.6 6.25 \ 1184 J q
S. thermophilus | 5.90 125.0 5.39 88.5
15 6.30 \ 129.1 J 541 94.5

Results of CLA content were expressed in mg/g of fat and mg/100 g of cheese on cheeses manufactured under normal conditions and after SO addition.
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Effect of Functional Buffalo Cheese on Fatty Acid Profile
and Oxidative Status of Liver and Intestine of Mice

Carina P. Van Nicuwenhove!” Paola Gauffin Cano! Adriana B. Pérez-Chaia’” and Silvia N. Gonzilez'”
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Estudios funcionales

Consumo
alimento

Peso
corporal

Peso y perfil
de &cidos

grasos \ DMH (15 mg=kg)

TasLe 1. Cuesicar Comeosttion of Foons

Content {mg,/100g of procuct)

Commercial diet (group A) — Buffalo milk (group B) L. thamnosus cheese {group C) L. caser cheese (group D)
Protein (%) 230 4.3 04 203
Fat (%) 50 8.7 08 186

Carbohydrates (%) 6. 47 0.6 0.8




TabBLE 4. LivEr WEIGHT aND FaTTY ACID PROFILE

Group - r'?-" ¥ &
; SN .l
A Leche Q+ L. casei Q + L. rhamnosus C14 At _,1: . V) -
W T oy,
Wet weight (g) 0.96 + 0.02" 1.02 £ 0.01° 1.00 £ 0.02° 0.98 £ 0.04" Rt .
Fatty acid T ) E E
' 0.67 £ 0.05* 0.84 4 0.12* 0.66 + 0.18* 0.65 £ 0.07" o = =
Cico 6.22 + 0,63 8.4340.74" 10.05 + 0.29" 9.57 +0.56"
Cis 0.71 4+ 0.04" 0.62 4+ 0.08" 0.91 +0.07" 0.89 + 0.05°
Ciao 4934051° 2254+ 028" 293+40.28" 251 +0.45°
Cix Cis-9 100 + 0,98 10.97 + 1.55" 147+ 1.15° 13.5 +0.90°
Ciga 0.35 <+ 008" 038 +0.02¢ 041 001" 031 4+ 006"
T T NN s =4 |11 ( ].?.?.é.‘.l.{.].??..........................5!.*.1?..%.515.1."? ........................ !!.‘?!—‘!.i..!l..{.’.lh. .......
il 1-CLA ND 0.08 +0.01° 013 i[]-t}‘j . IS_tl.I{!l
10.c12-CLA ND ND 0,01 4= 0000 0,02 £ 000
------- E.:I-]ll.;l---------------------- ﬂ_{ﬁl%l&nzllllllIlllllllllllllllllllInmlﬂ-_l“.ﬁilllllllllllIlllllllIlIllllll&ilﬂl%lﬁ‘ﬂllllllllllIlllllllIlllllll{tﬁl%ﬂfmlllllll:
Caay, 0114003 01040002 0.09 +0.02 011 +0.02
SFAs 12.82 11.53 13.64 12.73
MUFAs 10.71 11.59 15.67 14.39
PUFAs (L0 0.87 (.80 075
TABLE 5. INTESTINE WEIGHT AND FATTY ACID PROFILE 4
Group ‘g’é.
A Leche Q + L. casei Q + L. rhamnosus C14
1 Wet weight 1.56 + 0.08 1.61 +0.03 1.62 +0.02 1.64 +0.02
i | Fatty acid
g Cren 0.37 +0.03* 0.68 + 0.06™ 1.79 +0.30™ 1.92 +0.14™
E Ciso 6.56 4+ 0.41* 8.86 +0.53" 9.88 + 1.10" 9.57 +0.75"
£ Ciga 0.84 + 0.08" 091 +0.12* 0.65+0.11° 0.51 +0.98"
H Ciso 4.12 +0.32° 2.50 +0.26" 3.79 +£0.82° 2.81+0.27°
5 Cig.q cis-9 8.93 + 1.05° 12.76 + 0.59" 12.6 + 2.60° 11.5+0.70"
] Cis:2 0.38 + 0.05 0.30 +0.03° 0.45 + ﬂ.ﬂﬁ" 046 + n.mf
1 L ST S 0.22.£0.030 ... 030£0.020 o, [!.D.S..ﬂ:-.!i.'.ﬂ.l ................................ 0. .D.?.;l:-.ﬂ.ﬂ.l.
©9,111-CLA ND 0.05 + 0.00* 0.15 + 0.02° 0.11 +0.03°
710,c12-CLA ND ND 0.02 + 0.00 0.01 +£0.00 :
f—‘iﬁ:.f: ......................................... n:ﬂ? .:E-ﬂ_m ................................ ﬂ-ﬂﬂ -:.E.n:ﬂi -------------------------------- ﬂ:ﬂg.:E-ﬂ.ﬂ? ------------------------------- ﬁ:n? .:Eﬂ,m ----------
Cog 0.10 £ 0.02 0.08 £ 0.03 0.07 +£0.03 0.09 £ 0.02
SFAs 11.05 12.04 15.45 14.20
MUFAs 9.67 13.67 13.25 12.01
PUFAs 0.77 0.78 0.83 0.80
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TABLE 6. THIOBARBITURIC ACID-REACTIVE SUBSTANCES IN Mouse TISSUES

Control DMH treatment

Tissue A B C D A Leche L. casei L. rhamnosus. C14
Liver 37.9443% 340439 30043.0% 316432 _381335,, _3@1;4.2_ Iy _3_1_3,-1-_3; Tannnda@iddpnnn
Intestine 13.5 4+ 1.3" 10.7+ 1.0 10.84+09 10.1 +0.8 1801278 441.2% Q42 1% 11.1 423 -
| N |

Disminucion del estrés oxidativo inducido quimicamente (DMH)
TABLE 7. ANTIOXIDANT ENzZyYMES IN Mousge TISSUES
Control DMH treatment
an | | :
Enzyme, tissue A B C D : A Leche L. casei L. rhamnosus. C14 :
=

SOD (U/g of tissue) - -

Liver 1.60+0.51" 1.79 4+ 0.49" 1.72 + 0.60" 2014025 2.184+0.14"  1.814+0.10" 1.88+0.09" 2.1140.11" -

Intestine 0.754£0.07"  0.71+£0.04" 069£0.03" 070+£004*3 089+£0.18" 0.81+0.15" 074£0.12° 0724£0.13" 4

|

CAT (K/g of tissue)
Liver 3274191 353+£1.01" 2.79+043" 290+£027" 3.07+£062° 289+046" 2434+0.38" 2.55+0.81°

Intestine 0.72+0.08*  0.69+0.06* 083+0.06 0.89+0.09" 083+0.13* 080+0.10° 076+0.11* 0.71 £0.09*

i W
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Effect of Lactiplantibacillus plantarum on the Conversion of
Linoleic Acid of Vegetable Oil to Conjugated Linoleic Acid,
Lipolysis, and Sensory Properties of Cheddar Cheese

Awais Khan 1, Muhammad Nadeem !, Fahad Al-Asmari 2(2, Muhammad Imran 3#, Saadia Ambreen 4,
Muhammad Abdul Rahim >0, Sadaf Oranab °®, Tuba Esatbeyoglu 7(1), Elena Bartkiene %°
and Jodo Miguel Rocha 101112+

Cultivos autoctonos

Aceite vegetal (fuente de LA) + SLAB comercial

+ Lactipantibacillus plantarum

|
1

L

(Reemplazan grasa lactea por
aceite vegetal)

100 % grasa leche 97% + 3% 94% +6% 91% + 9%

Attribute Control Tq

T, T, T,

Moisture%% 40.52 £1.03¢ 41.22+1.05¢ 40.164+1.02¢ 41.11+1.06¢ 40.85+1.02%

Fat% 3047 +£09¢ 29914+09°% 30.17+09% 3037+09°% 29.784+09°
Protein% 2619 +£0.7% 2637+07% 26144+07% 2665+0.7% 2688+0.7%
pH 524 +0.2° 522+0.2°% 5214+0.2° 523 +0.2¢9 522 +0.2°

? All means mentioned in the rows of moisture, fat, protein, and pH showed a non-significant (p > 0.05) variation.
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100 % grasa leche  97% + 3% 94% +6% 91% + 9%
A A A A
= = " ==
Control T'l Tz ) T3 ) T4
Fatty Acid el e e el
0-Day 90-Days 0-Day 90-Days 0-Day 90-Days 0-Day 90-Days 0-Day 90-Days
C4:0 1.89 £ 0.01a 1.90+001a 185+£002a 1.80£0.01a 1.79+0.03a 1.75+0.02a 1.77+£001a 170+ 0.02b 178+ 0.02a 1.72+0.01b
Ce:0 236x£003a 232x006a 234x£004a 228+005a 226%=001a 223+£001a 225+ 0.04a 213x001a 221 £0.01a 210+ 001b
C8:0 251 £006a 249 005a 248+£003a 2421007a 240+ 0.04a 225+ 0.03b 237 £0.02a 223 £ 0.02b 231 £0.03a 218 £0.06b
C10:0 277£010a 274x£010a 275x£007a 270£0.09a  267+0.02a 262+ 0.02b 275 £0.04a 261 £007b 270 £0.04a 257 £0.02¢
C12:0 294+012a  293x£013a 293+011a 287+£002a 286%+022a 274+ 0.06b 283 £0.06a 270 £ 0.08b 277 £0.03a 253 £007c
C14:0 1125+023a 1113+002a 1065+016b 1049+024b 1033+017b 998 +042b 914 £0.16¢ 855x0.02d 851+0.20d 766 =011e
C16:0 2674+029a 2625+074a 2516+033b 2475+045¢ 2437 +£031c 2338+051d 2274+031e 2127 +052f 21.20+0.08f 1841+028g
C18:0 819+015a 813+020a 781+£017b 744+035b 716x0.10c 6.62£0.09d 6.11 £0.09d 543 £ 0.19e 535+013e 411+ 016g
C18:1 2394 +£034a 2117+016c 2351 +£054a 2298+077b 2236+029b 2187+039c¢ 2019+037d 1913+022e¢  1898+0.09f 1614+0.18g
C18:2 256+021e 187£016g 252+009e¢ 218+ 0.04f 598+0.05d 134+ 042h 825x024c 098 £0.17j 1149 £ 0.12b 111 £ 0.021
A9¢c,11t-18:2 023+009f 037+0.02e 022+003f 058+010d 022+002f 112+ 0.03¢ 021 £0.01f 134 £ 0.04 b 026 £0.04f 191 £0.03a
A10£,12¢-18:2 010+006f 0l6e+£00le 011+0.01f 042+0.02d 0.08+£0.01f 0.79+0.15¢ 0.07 £0.01f 112+ 0.02b 012 +0.02f 1.54 £ 0.06a
A9¢,11c-18:2 0.09+002f 014+003e 008+001f 047+£005d 0.07+£0.01f 091+001c 0.09 £0.02f 1.05+0.01b 0.10 £0.03f 148 £0.02a
A9, 11c-18:2 005+001f 009+001e 006+001f 029+£006d 0.06=£0.01f 048 £0.05¢ 0.11+001e 092 0.02b 0.15£001e 1.39+01a
A10e,12t-18:2 0.08 £0.02f 017+001e 019£002e 031£0.02d 005+£001g 0.35+0.03¢ 0.09 £ 0.01f 068 £0.03b 0.10 £0.05f 118+ 0.01a
A8,9,11,10,12c-c18:2 0.03+0.01f 005+002f 006+£0.02f 015+001d 0.04+001f 027 £0.02¢ 0.05 £0.01 051 £001b 0.09 £0.06e 1.10+0.02a
A8,9,11,10,12¢-t18:2 0.04+001f 007+001e 008+£00le 012+£001d 005+£001f 021 =0.01c 0.07 £0.02e 038 £0.01b 0.13 £0.02d 0.82£0.04a
C18:3 0581+0.02a 041 +00lc 056 £0.1a 039+0.03c 053+ 003a 031+002d 049 £0.04b 024+ 0.02e 0251+ 00le 0.15+0.01f
Y CLA 118 £ 0.02f 146 +0.04e 136+£009e 273£003d 1.10+0.01f 444+011c¢ 118 £0.06 f 624 £0.15b 1.20 £0.03 f 9.57 £0.19a
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Acidos grasos y funcionalidad
de alimentos

ey

— Acidos grasos saturados:

7 Cultivo
iniciador

5 Produccién de AGCC

- iy

Produccion de AGCM

/adjunto

Analisis #100

Produccion
de
compuestos

Acidos grasos insaturados
Produccion de AGC
Procesos de desaturacion

ﬁ



Indices derivados del perfil de dcidos grasos

I ClI2:04+(4xCl4:0)+Cl6:0

504
SR
404
2, R
i A 204
bt

MUFA + PUFA
1 — Cl4:04Cl6:0+CI18:0
05 x MUFA +0.5 x PUFAN — 6 + (3 x PUFAn — 3) + (A3
HE — (C18 : In9 + C18 : 2n6 + C18 : 3n3 + C20 : 4nb + C20 : 5n3)

(C14: 0+ C16: 0)

S UFA

HPI =
[C12:0 + (4 x C14) + C16]

DFA = UFA + C18:0

2049

Indice aterogénico }

ndice hipo/hipercolesterolémico}

Indice trombogénico J
|

ndice promotor de la salud J

|
|
;
|
|

Acidos grasos hipocolesterolémicos J




Table 4

Lactic acid bacteria (LAB) in goat cheeses.

Cheeses” Day of Lactic acid bacteria (Logcfu/g
ripening of cheese)®
Mesophilics Thermophilics
CcC 1 7.45+0.30% 7.27 £0.25%
60 8.30+0.30° 8.10+0.25°
CS 1 7.44 +0.25% 7.28 +0.30%
60 8.04 +0.30° 8.16+0.30°
CA 1 7.39+0.20" 7.17 +£0.32%
60 8.19+0.33% 8.12+0.33"

Journal of Food Composition and Analysis 40 (2015) 86-94

Contents lists available at ScienceDirect

Journal of Food Composition and Analysis

journal homepage: www.elsevier.com/locate/jfca

Original Research Article

Cross!

Influence of autochthonous cultures on fatty acid composition, (!)( i

esterase activity and sensory profile of Argentinean goat cheeses

Natalia Taboada*', Carina Van Nieuwenhove ™, Soledad Lopez Alzogaray *',
» il

........... -

Strain composition of autochthonous cultures.

Strains Starter Starter culture
culture plus adjunct
(%, vfv) culture (%, v/v)

L. rhamnosus UNSE308 30 30

L. delbrueckii subsp. bulgaricus UNSE309 30 30

S. thermophilus UNSE314 20 18

S. thermophilus UNSE321 20 17

L. plantarum UNSE316 0 1.25

L. plantarum UNSE317 0 1.25

P. pentosaceus UNSE22 0 1.25

P. pentosaceus UNSE253 0 1.25




Table 5
Fatty acids composition of semi hard goat milk cheeses.*

Fatty acids (%)

Cheeses samples”

1 day 60 days
cc cs CA cC s CA
C4:0 0.14 + 003" 0.15 +0.03" 0.12 + 0,047 0.39 +0.02° 0.52 + 0.038 0.68 + 0.02%
C6:0 1.05+021"8 130+ 0,148 1.30 +0.18% 1.05+0.118 1.17 £ 0.058 1.73+£0.18"
C8:0 1.65 = 0.06° 1.88 +0.228 1.93+0.10° 1.93 +0.13% 277+012% 260+012%
C10:0 9,76+ 010" 6.68 +0.25° 9.63 + 035" 8.85 +0.64% 8.09 + 0208 8.93 0208
C12:0 5.00+0.128 5.40 + 0.08* 470+0.118 424 +025% 3.42+027° 3.71 +£0.145
C14:0 12.05+ 077 12.55 + 048" 11.60+ 042" 9.60 +0.53% 868 +020° 7.69+0.13"
C14:1 0.59 = 0.04" 0.61+007" 057 +0.02% 0.63+0.21" 0.36+ 0.028 037+ 0.02%
C15:0 0.82 +0.03" 0.88 +0.03* 081 +0.124 0.96 + 0.49* 0.92 + 0.49* 0.85+0.44"
C16:0 23.35 + 0637 233310728 2480+ 059" 25.46 + 0.69" 2527 013" 25,78 + 0.53"
C16:1 1.38 = 0.05" 143 +007* 1.48+0124 1.39+0.14" 0.40+0.02° 0.52+0.02%
C17:0 0.95 + 0.04% 0.69 + 0.098 093 +0.054 0.62 + 0,028 0.51 +0.02° 0.50 + 0.02°
C17:1 0.31+0.03% 0.35+0.03* 031 +0.044 0.39 +0.02* 0.38 + 0.024 0.36+0.02%
C18:0 12.95 +021* 12.16+ 033" 12.0 £ 0424 11.74+ 1771 11.16 £ 053" 10.79 £ 023"
trans-10-C18:1 0.21 +0.05% 0.22 +0.03* 0.19 + 0.044 0.16 +0.03* 0.16 + 0.024 0.14 +0.04%
trans-11-C18: 1 1.98 + 0.044 2.00 0104 1.40 £0.1248 2.0+0644 20+035% 2.0+050%
cis9-C18:1 23.31 +035° 2561 +0.428 2430+ 0.70% 26.08 +0.49°% 27.90+ 030" 27.84 +0.36"
C18:2 nbt 0.10+0.02° 0.10 +0.02° 008 +0.01° 0.22 +0.03% 0.26 + 0.05% 0.33+0.03%
C18:2 201 £0.108 1.71+0.048 1.61 £ 0.09% 1.65+0.15% 215+ 0028 193012
C18:3 102 0145 151 +007% 083+ 00RS 1.17 £0.35% 1.89.+ 009" 1.46+0.14°
cis-0 trans-11-CLAS 052 +0.02° 0.60 + 0,038 064 + 0038 0.60 + 0.02% 1.07 £ 0.02% 1.04 + 0.05"
trans10.cis12-CLA n.d 006 + 0001 n.d n.d n.d n.d
TOTAL CLA 0.52 +0.02° 0.66 + 0.038 064 +0.038 0.60 + 0,028 1.07 £ 0.02% 1.04 + 0.05"
Saturated fatty acids SFA BE5 L7AE 65.52 + 70" BE29 L 7HL B531L67 BIDOL 5L BITOETEE
Monounsaturated fatty acids MUFA 27.97 £ 9334 30.41+£10.777 2842 + 965° 30.85 +9.93* 31.40 4+ 12244 31.34+ 13.754
Polyunsaturated fatty acids PUFA 3.99+073"% 430+070" 3.48 +058° 4.00+031" 577+ 088" 5.10+0.70%
A9-desaturase index (C14) 0.047 + 0.01° 0.046 + 0.01% 0.047 + 0018 0.061 +0.m* 0.047 £ 0.01° 0.046 + 0.018
_CLA desaturase index_ ... \ 0.21 +0.01" 023 +0.0*% 031 +0014 0.24+00"* VI WY ) Q350015
Atherogenicity index : 2.41+0614 2.29 + 0.64" 2.39 + 0628 1.96 £ 0320 = 1.67+0.34° 1.66 + 0328
L DFAS e ; 44.91 46.87 43.90 46.59 LB AT23
SFA:UFA 2.14 1.89 2.14 1.88 1.69 1.75
PUFA:SFA 0.058 0.065 0.051 0.06 0.09 0.08
MUFA:SFA 0.41 0.46 0.42 0.47 0.50 0.49



Table 6

Conjugated linoleic acid (CLA) content in goat dairy products.

CLA content®
(mg/100 g sample)

cis-9,rans-11-CLA

cis-9,rans-11-CLA

Day of Samples”
ripening

1 60
Cheese CC . 172.74680.......... 229747865, ......
Cheese CS : 2229+11.14% 427.5+18.998
Cheese CA :,..216.34£10.130....... 417.0£20040......
Goat milk 23.0+£2.54

Nutricion- Funcionalidad

Tecnologico

Table 7

Specific esterase activity (EA)” in goat cheeses.

Lactic acidified .

* Fruity '

Propionic acid*

Sensorial
B
. Fresh milk¥ : Apicingss

" Lactic acid

—4—CA

Flavour

Fresh milk
5

4

cc ~m—-CS

Propionic acid *

R

* Cream Bitterness™

—t—CA

Cheeses” Day of ripening Substrate a-naphthyl derivative
Acetate (C2) Propionate (C3) Butyrate (C4) Caprylate (C8)
cC 1 7.77 +1.20° 6.45+1.20°% 10.75+1.10" 11.04 +1.45"
60 8.04+0.30" 14.97+0.80" 12.79 + 1.40" 13.88+1.25%
Ratio EAgy/EAg n.a.“ 2.32 n.a. n.a.
CS 1 8.64 +1.208 7.93 +0.80° 7.53 +1.258 6.23 +0.208
60 185541400 23740400 0989400 163751250 ...
Ratio EAgo/EAg = 2.15 2.99 2.64 2.63
CA 1 - .,1.6-.().3. l:il: .1.-=l.dB. IIIIIIIIIIIIIIIIIII 9- .Islil:Il:IlI-laldﬁ IIIIIIIIIIIIIIIIIIIII 1 l1l -IgIé l:ll:ld-IgI{)lBl IIIIIIIIIIIIIIIIII ‘i I2I-I8l3l ;:I ,lI.&E)IB IIIII
60 18.60 +1.30% 16.29 +£1.10% 201050308 23.58.+.130%, ...
Ratio EAgo/EAg 1.85 1.71 1.68 1.84
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CLA-producing adjunct cultures improve the nutritional value of
sheep cheese fat

E. Renes, P. Gomez-Cortés, M.A. de la Fuente, D.M. Linares,
M.E. Tornadijo, J.M. Fresno

e locts spp. lacvs TAUL 238
Cheesatypel (Commll /o /o0rs5pp cremon's TAUL 1239

Lb. plantarum TAUL 1588

0

L,/"

8 meses

Cepas autoctonas (iniciador)
Lact. lactis TAUL 238
Lact..lactis subsp. cremoris TAUL 1239

Cepas autéctonas CLA+
L. plantarum TAUL 1588
L. casei subsp. casei SS 1644

e

v ‘ SFA (C12:0, C14:0, C16:0)

[Cultivos adjuntos ]( \/* CLA

(2,3y4)

/*Vaccénico
\/f Omega-3

—

[ Cultivos adjuntos

(4) ] \/f C6:0, C8:0y C10:0

|

Perfil de AG mas saludable, sin modificar el
contenido lipidico
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Strain

. acidophilus CRL44
. plantarum CRL41

. plantarum CRL100
. plantarum CRL355
. sakei CRL1468

. sakei CRL1470

. salivarius EFL9

r r—r — r— — -

Lactococci

L. lactis biovar-diacetylactis
CRL967

L. lactis biovar-diacetylactis
CRL1061

Bifidobacteria

B. animalis subsp. lactis INL2
B. animalis subsp. lactis INL4
B.longum LM7a
B. dentium LM8a

CLA (ng/mL)

c9,t11 t10,c1 t9,t11

ND
ND
ND
ND
8.79
11.72
ND

ND

ND

20.30
ND
25.62
ND

2
ND
ND
ND
ND
4.57
5.22
ND

ND

ND

N
ND
ND
ND
ND

5.61
ND

4.19
ND

7.26
7.50
0.35

2.52

4.88

44.08
0.94
45.05
2.40

MRS medium

Total

production

(%0)

1.12+0.02
ND

0.84+0.03
ND

4.12+0.22
4.88+0.34
0.07+0.01

0.50+0.03

0.98+0.03

12.88+0.25

0.19+0.03

14.14+0.30

0.48+0.02

CLNA

(Hg/mL)
c9,t11,c15

3.09
3.08
10.38
2.68
12.26
13.89
ND

4.91

3.06

327.18
17.26
81.52
3.57

Total

production (%)

0.62+0.11
0.62+0.02
2.08+0.03
0.54+0.02
2.45%+0.19
2.78%0.06
ND

0.98+0.04

0.61+0.02

65.44+0.45

0.62+0.00

16.30+0.18

0.71+0.01

Condiciones in vitro

CLNA en quesos es
casi despreciable



Consideraciones finales ..........

Desafios
Produccion de CLA / CLNA

Cepa Sustrato/
Y dependiente D\ matriz
» Tolerancia Adicidn de aceites
Sustrato Concentracion
e Enzimas maxima
hidroliticas Combinacion de
* |somerasas cultivos

~

Maduracion

Quesos frescos vs
guesos madurados

Tecnologias
1 combinadas

eAlimentacion

eUso de
subproductos

eCo-cultivos

(S

Alcanzar dosis efectivas para beneficio del
consumidor
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