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BACKGROUND OBIJECTIVES
New source of proteins,
Single Cell Proteins (SCP) alternative to animal sources - To evaluate the protein quality of Y1 and B1 in rats
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METHODS
e Study 1: Protein qualityof Yl1andBl _______________. ________________ Study 2: Effects of 50 days of consumptionof YlorBl1 ___________________._ :
|
: L Experimental diet composition |
' i o ] Protein intake (28 d) b e l
L S Protein efficiency ratio (PER) = - _ R . ' 0 25d 50d R CASEIN Y1 B1 !
| N~ P S . BOdy WEIght gain (28 d) I : A R - Ingredients in g/kg I
: Wist le rat L Wistar male rats Casein, Y1 or Bl diet Casein, Y1 or B1 105 195 135 !
I IS ;; r;\a € rats ! | 8 weeks - Food intake and body weight zﬁacr;hse igi igi 2(2)3 :
| ays N ingested — N fecal losses | 2 rats/case ~ ~ ;
| Reverse light/dark cycle Fecal N digestibility* (%) = - x 100 1! /cag Soyoil 40 40 40 :
: 1 rat/cage N ingested : : & Y . \I\//'Imer‘al mix :-135 35 is :
l ' | Control (casein, n = 8) Euthanasia o ° 0 0 -
. * Use of 1°N-casein, Y1 and B1 to track dietary N | : ’ . ) Cellulose 50 50 50 |
: _ l = Choli 2,3 2,3 2,3
: Control (Casem' n= 8) : : Y1 (n 8) v Nu:rlirt]ieonal composition :
: Y1 (n=28) ARG mg limited AA in 1 g of test protein il N T o Bl(n=7) > Plasma metabolic parameters Protein (4P/E) y y y |
- . . . | . . [v)
: Bl (n =38) mg AAin 1 g of reference protein™ ¢ L —> Plasma inflammatory cytokines f_aﬁzt’(*}VSfEa)teMC/E) 1(5) Zg ﬁ |
I |1 . . . ipid (% I
1 * FAO 2013 reference pattern for older child, adolescent, adult : : =4 Plasma and urinary acid uric Energy (kcal/kg) 3750 3737 3751 1
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RESULTS
R Study 1: Protein qualityof Y1andB1 ---------------------- Y et Study 2: Effects of 50 days of consumption of Y1orB1 ---------
I ;|
: | : Body weight! and food intake? during the 50 days of casein, Y1 and B1 diet
| |
I Amino acid composition of casein, Y1 and B1 Protein quality parameters casein, Y1 and B1 Lo 600 ~ 3000+
| L -o- Casein S ~o- Casein ;
I FAO ref . ANOVA | 550 2 o500~ -
: ‘ CASEIN Yl ‘ Bl P Protein sources CASEIN Yl Bl e : : © Y1 7T TT E Y1 A
- . . I — _ T c -
! D;Spensab'e amino acids PER! 254012  1.7%01° 23#01°  <0.0001 L5 200 Bl S 20007 —- Bl
| Ala 28 73 87 L 1D 450- S 1500-
! Arg 37 45 80 Fecal N digestibility (%) 93.7+1.12 76.6+5.1> 79.7+4.8>  <0.0001 o3 -
. Asx 61 103 o1 ' 3 400- @ 1000-
I Cys 3 14 10 PDCAAS (untruncated) 1.2 0.9 1.1 - P! o . . <
: 1 1 m 350—%* - Time p<0.0001 > 500 Time p<0.0001
| Glx 193 105 124 1 PER adjusted for Casein PER=2.5; > One-way Anova; Different letters indicate significant differences (Bonferonni 1 | G_roup n.s. S Qroup n.s.
| GIy 16 53 58 post-hoc tests, p < 0.05) I | Time x group n.s. 8 Q Time x group n.s.
' Pro 106 80 44 L 300 ' ' ' ' ! 0 ' ' ' ' '
| . 0 10 20 30 40 50 0 10 20 30 40 50
| Ser 52 59 39 : |
| Tyr 58 38 34 Lo Days Days
| Indispensable amino acids (mg/g prot) Digestible indispensable amino acid profile | | ! Two-way Anova (group, time); * Two-way Anova (group, time) on n = 4 (2 rats/cage; 7-8 rats/group)
1 His 28 27 27 16 — - C _ '
: Iso 51 46 46 30 £ 1207 asein L Body composition after 50 days of casein, Y1 and B1 diet
! Leu 93 69 84 61 S 100- Y1 P!
: Lys 80 80 68 48 S = Bl L ‘ CASEIN ‘ Y1 B1 ‘ ANOVR
! Met 26 20 32 = 80+ o - - p-value
: AAS 29 34 42 23 £ o Hl FAO ref pattern : : Final body weight (g) 497 + 49 492 + 42 507 + 52 ns
: Phe 53 49 48 :EE : : Fat mass (g) 71121 61+13 78 £ 29 ns
A es PR o " © 404 ||| Leanmass(g) 426+31  430£31 428429 ns
r o]
: Trp 12 17 14 7 '§ 20— : : Naso-anal length (cm) 25+1 261 26+1 ns
: Val 64 57 63 40 g 0 : : Femoral BMD (g/cm?) 0.24+0.01 0.25+0.01 0.24+0.01 ns
: f;;gg‘g) 93 37 59 His lle Leu Lys SAA AAA Thr Trp Val '} | spleen (g) 09+01  09+03  1.0+0.1 ns - 50 days of Y1 or B1 diet
: ' || Pancreas (g) 14%03  15%02 17402 ns did not alter food intake,
: L Liver (g) 15+2 13+2 142 ns body weight gain or
: —> PER and fecal N digestibility of Y1 and B1 were significantly lower than casein L Kidneys (g) 24402  26+03  2.6+03 ns body composition
: . : e . . :
: —> Thanks to a balanced amino acid composition, PDCAAS of Y1 is good and that of B1 is excellent L Stomach (g) 18402 20402 20402 ns
| |
L o o o o o o o o o o o o o o e o e e e e m e oo : : Small intestine (g) 75+29 84+1.1 10.0+1.6 ns
o l Caecum (g) 1.0+0.1° 15+02b  1.3%0.1¢ <0.0001
Colon (g) 1.9+0.2 1.9+0.3 1.9+0.2 ns

1 One-way Anova; Different letters indicate significant differences (Bonferonni post-hoc tests, p < 0.05)
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: Plasma metabolic markers after 0, 25 and 50 days of casein, Y1 or B1 diet Plasma inflammatory cytokines after 0, 25 and 50 days of casein, Y1 Plasma and urinary uric acid concentration after 0, 25
| or Bl diet and 50 days of casein, Y1 or Bl diet
I — . — "
L Y e, 1 Gmeproon 1 s 7] ™) T 3 % omens.
. > i > i = i s. Time x group n.s. — Group n.s.

| Time x group n.s. Time x group n.s. 8 Time x group n.s. . Time x group n.s [=) Time X group n.s.
I 5 150- I = g 2 %7 = &7 | § 604
. | T 2 100- S {11 E E T = [

©
| E 100 2 [ E % 007 T T 34' § a0 1| [
1 8 = [ c 4- T A © A
I O 507 = S = 1- 2 g 20+
| (%]
I S
l 0- 0- 0- 0- o
: do d25 d50 do d25 d50 do d25 d50 do d25 d50 do d25 d50 TifQ<0.0001 d25 d50

ime p=0. —~ 08¢ =0.0062 i

: 25— 34 - 1.5- -(I;Irrgl?ppn.(s).mﬂ 25— + 10= - é Tiﬁgg(Zroup p=0.0442 b - CaSEIn
IS i g 5 Trexseereons ] B o, : : Y1
1 SI | Timexdréup n.p. Time’g(g'rdup ne. T Ti:?\:?;rsc.)up n.s. g Timezgroﬁp n.s. T E 0.6- _|6_‘ a -[
: : 20 5 ~ T T ~ 2.0 ~ : = . a mE B1
: £ 5] E 5 107 £ 15 [ £ 6 8 04-
8 [ £ £ S [ 2 o

-o N—r = N N -
I T 104 < > > 10471 S 4- > ood 1l
I o T mm % 0.5 E D 0.
| 5 05- z ~ 05+ 2 £
I = - 0.0-
! . 0.0- 0.0- do d25 d50
| do d25 d50 do d25 d50 do d25 d50 do d25 d50 do d25 d50
|
: — Fasting plasma metabolic parameters did not differ between consumption of — Plasma inflammatory cytokines levels did not differ — An increase in urinary uric acid was observed
: Y1 or B1 diet versus a casein diet between consumption of Y1 or Bl diet versus a casein after 50 days of Y1 diet, while no difference in
| diet plasma acid uric concentration was found,
: suggesting an efficient excretion of uric acid
|
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CONCLUSION

+* Despite a moderate PER, the protein quality of Y1 and B1 was very good (PDCAAS of 0.9 and >1, respectively), with the moderate fecal protein digestibility offset by a balanced amino acid profile. During the 50 days of
consumption of Y1 diet, the uric acid produced during the catabolism of nucleic acids present in yeast appeared to be well excreted by the body. Hence, in our experimental conditions, no effect on metabolic and
inflammatory markers has been observed after mid-term consumption of Y1 and B1.

*** In conclusion, reducing the nucleic acid content of SCP has enabled to obtain protein with no apparent deleterious health effects after mid-term consumption in rats, yet with good protein quality. While organoleptic
and regulatory issues remain to be solved, SCP are an interesting option for expanding the range of new sources of good-quality protein for human.
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