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< WP high (B-LG 1.25%, a-LA 1.25%, BSA 1.25%) and WP low
(B-LG 0.07%, a-LA 0.15%, BSA 0.15%) mixtures improved cell
viability on day 2 (P < 0.05), while HP (0.06-1 mg/ml) on days 1-6
compared to DMEM control (P < 0.05) (Figure 1A-D).

** To determine whether whey proteins (WP) and hemp
seed proteins (HP) can substitute FBS in supporting
C2C12 muscle cell proliferation and subsequently
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differentiation media. . , ,
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showed poor differentiation (Figure 2A-E).
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citrate synthase (CS) activities. ** WP mixtures enhanced CK and CS activities compared to

DMEM control on day 6 (P < 0.05) (Table 1).

Bl Day 1 B Day 2 C—1Da i -
A EEEDay 1 EEEDay 2 EENDay 6 B . y . y ?' Treatment groups C(I(U;nf/tmty ( CS :l/ctl.w;y
- | » | m nmol/min/m
16 | FBS10% © | | t E)l tein) :
> g 1.4 protein protein
< S 1.2
E 1.0 DMEM control (negative control) 0° 0.012 + 0.0002
3 10% FBS (positive control) 20.24 + 0.522| 0.043 + 0.00T¢
f:_ u:4 WP low mixture 18.13 £ 1.232 | 0.042 + 0.0017°
= 02 (B-LG 0.07%, a-LA 0.15%, BSA 0.15%)
~ 0.0 WP high mixture 10.79 £ 0.52° | 0.059 + 0.001
WP high WP | DMEM WP high WP | DMEM 0 0 0
mixtu‘fﬂ mm:: control ixture ixture control (B-LG 1.25%, a-LA 1.25%, BSA 1.25 %)
C D Table 1. CK and CS activities (day 6) were normalized against the
EEEDay 1 EEEDay 2 EEEDay 6 : '?%“1-4 BN Day 1 B Day 2 C—IDay 6 tc?tal protein concentration. Within each assay, sigr\ificant
gty - F EBS 12*’“ £ 1.2 differences between the treatments are denoted by different
5 147 — ay S 10 letters, where #0%dP < 0.05. Groups with same letter do not differ
* % significantly. ®no change in colorimetric reading. (LG:lactoglobulin;
208
® 0.6 LA:lactalbumin; BSA:bovine serum albumin)
0 0.
9 04
o
T 0.2
=
- 0.0
1 0.5 025 006  0.015 0 1 05 025 006 0015 0
mg/mi mg/ml

Figure 1. Viability and LDH release of C2C12 cells cultured in DMEM media comprising (A-B) WP high
(B-LG 1.25%, a-LA 1.25%, BSA 1.25%) mixture, WP low (B-LG 0.07%, a-LA 0.15%, BSA 0.15%) mixture, or
(C-D) HP (0-1 mg/ml). Day 1 and 2 represents cell proliferation with or without WP or HP and day 6 to
differentiation with 2% HS media. 10% FBS that maximally improved viability is indicated with dashed
lines for comparison. Data are normalized to control and shown as mean + SEM (n=3, two-way ANOVA,
*x **xP < 0.05). Significant differences between same treatments at different time points are indicated
with different letters (‘a’ for day 2; ‘b’ for day 2; @°P < 0.05).

Figure 2. Morphology of C2C12 cells pre-cultured (48 h) in DMEM
media alone (A) or supplemented with 10% FBS (B), 0.5% HP (C),
WP low mixture (D), or WP high mixture (E) and then
differentiated (96 h) in HS media. Images were acquired on day 6
post differentiation at 10x magnification.

Conclusions and future perspectives

Our study for the first time, showed that whey and hemp proteins can effectively replace FBS in establishing a serum-free muscle
cell culture system. This study lays a groundwork for utilizing protein derivatives from plant and food industry by-products as FBS
alternative in sustainable meat cultivation.
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