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Cryoprotective effects on yeast of enzymatic hydrolysates from silver carp
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Abstract: It is of great significance to improve the quality of frozen
dough by selecting yeast antifreeze. The enzymatic hydrolysates from
silver carp were prepared by enzymolysis with protamex, and their
degree of hydrolysis (%), composition and electrophoresis profiles
were analyzed. Moreover, the effects of enzymolysis time and con-
centration of enzymatic hydrolysates on the survival rate of yeast
were also investigated. The results showed that yeast had poor frost
resistance, with only 0.69% of survival rate after the first freeze-
thaw cycle. Components of hydrolysates prepared by enzymolysis for

15, 30, 60, 120, 240 min were similar, but the products of 15 and
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30 min had better cryoprotective effect on yeast. By adding enzymatic
hydrolysates of 30 min at the concentration of 4% , the survival rate
of yeast was increased to 90.73% , which was 42.88% higher than
that of the positive control (glycerol). Tricine-SDS-PAGE analysis
indicated protein bands distribution of these hydrolysates were simi-
lar, but the band signals were gradually decreases with the prolonga-
tion of enzymolysis time, and it was interesting to suggest that the
new 13 kDa protein might have important relationship to the cryo-
protective activity of enzymatic hydrolysates.

Keywords: silver carp; enzymatic hydrolysis product; yeast; anti-

freeze; survival rate
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Table 2 Degree of hydrolysis and composition of the enzy-

matic hydrolysates from silver carp

ARSI /min KAREE/ Y6 Kar/% KAY/ 6 EEAB/ %
15 9.68 3.25 9.75 85.7
30 13.57 3.52 9.74 85.2
60 18.42 3.56 9.68 84.8
120 23.27 3.72 9.60 84.7
240 29.10 3.66 9.79 84.3
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Figure 1 Effect of freeze-thaw cycles on the growth

of yeast and its survival rate
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Figure 2 Effect of different enzymatic hydrolysates on the

growth of yeast and its survival rate
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on the growth of yeast and its survival rate
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Figure 4 Comparison of peptide band distribution of

different enzymatic hydrolysates

Wy RE 1 I Bk A AR V8 R A T R AR R E 90,7306 Ml T H AT 2 A
BN Bl A ) B0 O AR P ORIl . Tricine-SDS-PAGE
Iy B TR W B R AR 0 AT AR ML 2T AR S Bl
A B O (] 4 S 4 B AT R 5 . R BT T — 4 K45 18 kDa
B 2% T RE S MR W BB R AR AP I MR EEOC R L HIE
s BHE— P I IR e . A OF 5 K W B £ I A 7 ) T AR O
— b R AR YU TR I T B i T B R L S R A O O R R A AT
T A2 S R VR TR AT v T T ) T R AR 4R A T IR AR

5% 3Lk
(1] &, G E. WRmB A — iy man 0] &
S ML . 200001) ; 14-15.
(2] T3 4L AR R 3. v v vl A v 26 7 T L i oG8 T2 vhie ) ). M
STk, 2015, 22(2): 22-25.
(3] M, 2. . 55, T o o 0 1 B 18 1 3% o S ke
MwFsEl)]. Bk S R EE T, 2003, 29(11): 55-59.

[4] TRIPP M, LUSK L, RHODES T, et al. Method of expressing
antifreeze proteins in yeast: US, 180524 P]. 1998-12-15.

(5] AR W, vkt i B &% A b =008 R i b i i DL B8 7L
Mk, 2010, 13-15.

(6 2 177, B AR — Rl T 3ol Ak 380 % 47 I A ™ v O T T
A B Fohl i 7 vk . AR E . 200510040427.5[PJ. 2005-06-06.

L7 J i J ST, R e S 0 e B U R R D s i LT ). & ol
BH4% . 2004(11) ¢ 64-66.

(8] mfmesl, Zhhtk, TR, 55, v-RAEIR 4N 6 1 £ B B 19 5t % AE
R AL ], e ab R, 2012€10) : 2-6.

Lo ZE 20, XVAE . XS, 45, 6% 0 Fa R ™ 4 76 ¥ Uk £ 58 th i 40
RYEREBTZELI ], i SHLM. 2015(3): 125-130.

[10] CHALAMAIAH M, DINESH K B, HEMALATHA R, et al.
Fish protein hydrolysates: Proximate composition, amino acid
composition, antioxidant activities and applications: A review
[J]. Food Chemistry, 2012, 135(4): 3 020-3 038.

C11] 22 er, PRaBRZE, XUk iR, 5. BEGEA 90 7 B4R 590
SALTELT]. &R, 2013, 34(17): 28-32.

C12] firfad, ERFE, XRUGNE, . B0 F e = 9 76 0% VR £ 58 i BT
PERERFFELI]. & S HLBR. 2015(3): 125-130.

(18] B E 4T, fif 1 |l 7= P 28 1 WA 9 BIF 5T (D, WG /R B AR K
2%, 2000; 15-16.

(F#:% 180 7))

119



E3MEEZH

ARG R 2R 00 B 45 H AL R BT AL PERT AT

L6] wiey, pholdR, Wiyl WSS RE] hEY
R, 2001, 36(8): 11-14.

L7] M3, sk, AR, 55, L0320 ATDS 95 # 15 F i 1k 4h
S BIIELT). T AN B ABRERR. 1998, 314, 2226,

[8] SUN Li-qin, WANG Chang-hai, SHI Quan-jian, et al. Prepara-
tion of different molecular weight polysaccharides from Porphy-
ridium cruentum and their antioxidant activities[ J]. Int J Biol
Macromol, 2009, 45(1) . 42-47.

LO] A ll, IMRIT, JEBF, 4. 58 3R AN 2 Wl Bt 4 10 R A 95 9 4
WP BEFEL) ], #E AR . 2009, 28(5) ¢ 85-90.

[10] Man, R, ARE. GREZSHIRRTZMMNMALI]. &Mmar
R R . 2006, 27(7): 22-25.

C11] M 5. MR0E o 2 MW oe SO LT D, IR & R RHEE . 2004, 6
(8): 5-6.

[12] Ep/NGE, E0g, FEIERL. K3 2 B S 00y g5 000, Ak
T, 2011, 40(3). 387-391.

(130 2757, skoty, JAZENE, 5. S0 SR 1 2 0 09 24k 1 o7 3% O
WAL EALAE LT, AR, 2015, 36(5) . 7-12.

[14] PENG Lin, QIAO Shuang-kui, XU Zheng-hong, et al. Effects
of culture conditions on monosaccharide composition of Gano-
derma lucidum exopolysaccharide and on activities of related
enzymes[ J]. Carbohyd Polym, 2015, 133;: 104-109.

[15] ROSS K, SIOW Y, BROWN D, et al. Characterization of
water extractable crude polysaccharides from cherry,
raspberry, and ginseng berry fruits: chemical composition and
bioactivity[ ] ]. Int J Food Prop, 2015, 18(3); 670-689.

[16] QUE Fei, MA Lin-chun, PAN Xin, et al. Antioxidant
activities of five Chinese rice wines and the involvement of phe-
nolic compounds[J]. Food Res Int, 2006, 39(5); 581-587.

[17] YE Hong, WANG Ke-qi. ZHOU Chun-hong, et al. Purifica-

tion, antitumor and antioxidant activities in vitro of polysaccha-

rides from the brown seaweed Sargassum pallidum[]]. Food

Chem, 2008, 111(2): 428-432.

L18] XY, 2= 3CAL, MAKR . . B F/NERE P 20 PCAL b4
SERIBESELT ] TR 4. BN, 2007, 46(5) . 679-683.

[19] WU Qiong-ying., QU Hong-sen, JIA Jun-qiang. et al. Charac-
terization, antioxidant and antitumor activities of polysaccha-
rides from purple sweet potato[ J]. Carbohyd Polym, 2015,
132 31-40.

[20] MARIA L, NAGILA MPSR, FRANK H, et al. Isolation and
characterization of polysaccharides from Agaricusblazei Murill
[J]. Carbohyd Polym, 2005, 60(1): 43-49.

[21] KAUSIK C, UTPAL A, PATRICE L, et al. Polysaccharides
from Caulerparacemosa: Purification and structural features
[J]. Carbohyd Polym, 2007, 68(3): 407-415.

[22] akgvex, Tatrp, WA, 5. HF RSV P Bk
FRr5E[)]. & a5 P, 2015, 31(5): 206-209.

[23] LU Jian-ming, LIN Peter-H, YAO Qi-zhi, et al. Chemical and mo-
lecular mechanisms of antioxidants: experimental approaches and
model systems[ J]. J Cell Mol Med, 2010, 14(4); 840-860.

[24] FORMAN H J, TORRES M, FUKUTO J. Redox signaling
[J7. Mol Cell Biochem, 2002, 234-245(1/2); 49-62.

[257 QIAO De-liang, KE Chun-ling, HU Bing. et al. Antioxidant
activities of polysaccharides from Hyriopsiscumingii[]]. Car-
bohyd Polym., 2009, 78(2): 199-204.

[26] CHEN Bi-lian, YOU Wen-lang, HUANG Jian, et al. Isolation
and antioxidant property of the extracellular polysaccharide
from Rhodella reticulate [ J]. World J Microbiol Biotechnol,
2010, 26(5): 833-840.

[27] 505, . B4, A5, M S I 20 0 75 Al B 2 1 T
A B HBU A A T A L) ], B A S LA, 2015, 31(4) .
162-166.

[28] Fw, PNUGIT. S0 U FR 3 2 M B e i o™ i B0 7 Ak R ORI 1
AELT]. ARk, 2012, 33(21): 87-90.

(k4% 119 )

[14] SCHAGGER H. Tricine-SDS-PAGE[]]. Nat Protoc, 2006, 1
(1. 16-22.

[15] WANG Shao-yun, ZHAO Jun, CHEN Lin, et al. Preparation,
isolation and hypothermia protection activity of antifreeze pep-
tides from shark skin collagen [ J]. LWT-Food Science and
Technology, 2014, 55(1): 210-217.

[16] JIA Chun-li, HUANG Wei-ning, WU Chao, et al. Characterization

performance for thermostable ice-

and yeast cryoprotective

structuring proteins from Chinese Privet ( Ligustrum Vulgare)
leaves[ ] ]. Food Research International, 2012, 49(1) . 280-284.

L17] PhmRd . JR0E, Fr, S R ok 2 IR0 i o B v v i
A2k By L) . S R BT, 2017, 43(7) . 87-92.

[18] PATRICIA L P. JAMES H B, GRAHAM G S. et al. 15 JE Al
CBERS BERRG D FE A R L) ], MUl AL, 2004(9) : 61-65.

(197 3k4i B, F %, ki, %. Tricine-SDS-PAGE il| 5 /N 2 % 14
BiEfie 4 5 v 4 oy 4G [T ] &S BESE 508 &, 2012, 33(12):
168-171.

(k3% 165 7))

CI1] JRRESE . BEfAE . 254k, S5, B S0 X S5 00 R il XU L 5T 7Y
L)l HEMAE. 2013, 38(12): 1-5.

[12] JE/NE . s, WK, S5, 3 &5 92 & 1 14 1 GC-MS
ArC) ], o E R BR S, 2014, 39(6) . 124-127.

L1370 PR 3T, SABCKR b 1y 1 4 B JOAE Pl S ag R LD K. R
AR, 2017, 26-41.

[14] J~7 . BRI e BRI 3 5 i e L) ). WE R 54
B, 2008(8): 80-81.

L15] Fae. BaEsk, B3, 5. o RO 03 o M e BOMUEE B i B o

180

BT, BiZeE . 2006(1); 37-41.

C16] SKATA. 0. M. 55, RS HUBUR Ay B AT P L) ). &
b Lolk, 2013, 34(5): 163-167.

(177 AhEW] . RBED). i B IR LML dbat. B B ROl K2 AR
#. 2006 54-55.

C18 = al nl . SOBURF itk A V. I 7 28 B 20 % O3 O Wk A SO Bl E
[DI1. KB40 . KRN K 2, 2016, 26-36.

C19T SR FHFF, 240 RS, 55, BUABURF I BRI T2 AT, Wm &
LB, 2016(2) ¢ 98-100.



