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Preparation of Lacto-protein Hydrolysate and Study on Its
Preliminary Application in Cell Culture
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Abstract: In this study,complex enzyme ( pancreatin and neutral protease) hydrolyzed rennet casein was used to prepare
lacto-protein hydrolysate. The process was optimized by orthogonal experiments. The effects of promoting cell growth of
the lacto-protein hydrolysate were assayed by cultivating BHK and Vero cells. The results showed that the optimal
processes of preparing lacto-protein hydrolysate was ; pancreatin ; neutral protease =2: 1 ( mass ratio) ,40 C ,pH 7.0, en-
zyme/substrate (E/S) =1:5 ('mass ratio) , hydrolysis time of 6 h. In the hydrolyzed product,the content of amino nitro-
gen was determined to be 3. 21 g/L, peptide was 35. 63 g/L, free amino acids was 14. 17 mg/mL, the yield was
40.20% . In the 24 h lacto-protein hydrolysate cultured BHK and Vero cells, the cell densities were 2.0 times to respec-
tive blank control,1.0 and 0. 86 times to Hyclone products ; In the 48 h lacto-protein hydrolysate cultured BHK and Vero
cells, the cell densities were 5.0 times and 4.0 times to respective blank control ;and both 0. 88 times to Hyclone prod-
ucts. Based these experimental results, it was concluded that the optimal preparation process was simple and short time-
consuming; the lacto-protein hydrolysate promoted cell growth for BHK and Vero cells.
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Table 1

1.2 UF5E&

L-8900 Z KM 73 A ( H A H 57.) 5 SD-1500 Mg
5 THEAL( LRI AHL) 5 BioMateS 5403 tOL &
i1 (22 [E Thermo Fisher) ; SG-2 pH i} ( 3& [E MET-
TLER TOLEDO) ; HJ-6A i1 4454 2% (3 M 48 )
LC-6M BL.0HL( 1 B AU 58 ) s CKX41 i ik

5% (OLYMPUS) ,
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AR A 5 WA foe A 2 P45 5 PRI 3R A
S5 E 45 TR R0 A IR AR VG IR, BT Ly (3%) IE3E
W5, TR 1,

Orthogonal experiment design

Level Temperature ( A) substrate (B) (c) Neutral protease (D)
1 40 C 1:5.0 7.0 2:1
2 45 C 1:7.5 7.5 4:1
3 50 «C 1:10.0 8.0 6:1
1.3.2 KRG W H & TH B9 MEM 353756, FIXER K BE Y Hyclone 7 i /124

Pl 5% 1 SRR /K, pH I ZE 8.0, IniE
SEASRHR RHIS ) 4 Ly (3") ISR R A e A4
AP il B 25 1, O 285 TR ¥ AR 3R K v
HEEy 10 min, GHESHD, BB BB T4

W T 2544 E RUIRLEE 180 °C, HH KWL 90 °C, XL
3 45 Hz, i3 200 mL,
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Table 2 Results of orthogonal experiment

5 L A b P

o A B c D nitrogen (g/L)  polypeptide (g/L)
1 1 1 1 1 3.22 36.26

2 1 2 2 2 2.67 29.64

3 1 3 3 3 2.45 29.82

4 2 1 2 3 2.94 32.45

5 2 2 3 1 2.69 31.40

6 2 3 1 2 2.56 29.12

7 3 1 3 2 2.79 30.87

8 3 2 1 3 2.52 33.33

9 3 3 2 1 2.60 25.96

VIEHRA & & NH54r Content of amino nitrogen used as calculation index

K, 2.78 2.98 2.77 2.84

K, 2.73 2.63 2.74 2.67

Ks 2.64 2.54 2.64 2.64

R 0.14 0.44 0.13 0.20

EWFE :B>D>A>C
PLZ k& B8 F5 Content of polypeptide used as calculation index

K, 32.64 33.93 33.64 31.94

K, 30.99 31.46 29.35 29.88

Ks 30.05 28.30 30.70 31.87

R 2.59 5.63 4.29 2.06

FWIHF:B>C>A>D
2.1.2.1 DAEAER G & 6 br 09 I SS g 45 R ) 25 R, & PR PR HE AR e 1Y 32 OO0

Mr
7 2 DV A& WO R AR I 22 43 R
PR R R R 1 R U O« i > A
g% > WEE > pH, & MLAGM A, B,C,D,,
2.1.2.2  VUZIKE & TR BRI RS0 45 5 b
H13¢ 2 L2 K& i AR Am A 22 40 BT o, 4%
PR 2856 22 K B i i ) SR R A - il > pH > 3R
& > gy 4158 A\ B,C\ D,

W& AT 25 5, AELGT R 2 5 el 1 e A 2 5 2 — B .
U, 524 B G PR . B Al =21 1) JK K
F il 2 K LB A B T 20 254 :40 °C,pH =
7.0,E/S=1:5 /Kf# 6 h,
2.2 BHIKBILEBET

FIE A 50 07 16 () B AR A A A TS TR RS TS R
YGRS , X AT o0, AR T
2.2.1 RARAESKREEZNZE

®3 ARHRBMKREIEXE

Table 3  Different batches validation test

B HE KA TR L i I WA ESINis
Weight of Hydrolysate Weight of Yield of Content of Content of
casein (g) volume (mL) spraying dry (g) spraying dry (% ) amino nitrogen (g/L) polypeptide (g/L)

100 400 42 42 3.10 35.06

500 1940 205 41 3.34 34.89

1000 3600 376 37.6 3.18 36.94
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Fig.2  Chromatograms of Hyclone standard ( A) and sample (B)
TE: 1 RITL PR (Asp) ;2. FFAMR (Thr) ;3. 22502 (Ser) ;4. 4V 2R (Clu) ;5. HZEPR (Cly) ;6. IWETR (Ala) ;7. F PR (Cys) ;8. MM
(Val) ;9. FHER (Met) ;10 5582 (1le) ;1. 55 Z MR (Leu) 512, BREER (Tyr) 513. FRNER (Phe) ;14. BZR (Lys) ;15. 412 8L (His) 5 16.

T 4R (Arg) 517. [ (Pro)
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Table 4  Amino acids composition of the lacto-protein hydrolysate

G {5 B8 i ] g L 7 s [
. Content ( mg/mlL) Retention time ( min) . Content ( mg/ml.) Retention time (min)
IR ¢ HIL Y

Amino acid v o Amino acid - v

X R HE X R B X R R papilt FE

Standard Sample Standard Sample Standard Sample Standard Sample

KITEAZR Asp 0.17 0.12 5.480 5.392 AL R e 1.20 0.76 17.160 16.493
AR Thr 0.54 0.29 6.167 5.720 AR Leu 3.22 2.23 18.007 17.500
22 R Ser 0.39 0.64 6. 800 6.320 i R Tyr 1.21 1.62 18.204 18.180
KA Glu 0.29 1.37 7.201 7.173 KNZ R Phe 1.36 1.46 19.473 19.047
H&AR Gly 0.05 0.20 10. 820 10.087 AW Lys 1.04 1.90 21.520 21.147
A Ala 0. 64 0.62 11.927  11.053 AR His 0.32 0.46 23.887 23.387
LR Cys 0.14 0.18 12.927 12.896 AW Arg 0. 66 1.32 28.047 27.380
A BR Val 1.61 1.10 13.593 13.080 B2 Pro 0.11 0.47 7.356 7.247

HERWR Met 0.66 0.43 14.820 14.253 SRR B 13.47 14.17
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8 A 20 Y3 ASOR A AR 25 1 By K figg L2 ko
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i}, BHK 1 Vero 4 (9% BE 43 0 4.0 x 10°/mL J&4% A 25 FAY 5.0 £5 M1 4.0 £%, 55 Hyclone 7= i A
6.0 x 10°/mL, FiF 4 B2 A 2.0 155 5 FE , W4 0 %5 3 1 J2 Hyclone 1Y 0. 88 ff%, P, %
Hyclone i A Lt , BHK F1 Vero 401 %5 B2 735l 2 MUKEFLEE X BHK FI Vero 4 A= A B ik 1942
Hyclone /1 1.0 £571 0. 86 £, 48 h it ,BHK 1 Vero  #AEM, H A #ilFE 5 F1 Hyclone 7 i A 22 AN B 8
AR BE 4R 1.5 x 10°/mL #1 1. 6 x 10°/mL,

£S5 @ERITHER

Table 5  Cell count result

BHK Vero
2151 Group 24 h 48 h 24 h 48 h
H Z H Z H Z H 7
25 1%} iR Blank control 2 3 3
K %573 11 lacto-protein hydrolysate 4 4 17 15 7 6 18 16

I H: Hyclone % BERE 5 2 11 HIRE M s 20 2 FE AR 2 24 10/ mL
Note : H: Hyclone standard;Z ; Prepared lacto-protein hydrolysate ;the order of magnitude of cell density was 10*/mL
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Fig. 3 BHK and Vero cells cultured with lacto-protein hy- medium additives for the production of a recombinant thera-

peutic protein in high density perfusion cultures of mammali-

drolysate
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