FA3HEE 10
2019 4F 10 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 43, No. 10
Oct., 2019

X EHS: 1000-0615(2019)10-2060-14

DOI: 10.11964/j£c.20190811923

KRB ERNEFRFHEREAEK~E
EFAR PRI R

> 1,2
THERT,

tREE",

RHEFE

(1. P E KR 220 B B K= WE S BT, LR B 2660715
2. HF R EHARER LR E, Wk A S ey B R s, LR FH  266237)

ME: aRERELASKFART LT RARRGER, A &ETE & &K &
HWEEEAL60%, Hih, TAMNAAFEMITE &, RELERNE, ERELEH
HrMmERERE. KB EAEZABATRMTEFETREHAGESHFEAERMTRE
REKEWEAREK, B, BRRXBSWHRILN, AT RAS W ERERER
EEHRAGH. AXNABREZ AN E. ERFUERKF AR T HT RN H T @
B GR, RARRAFRABETAEKTHNERMRIABHHARARR, FRUE
KPR — BB T W, DA AR B B AR K B A R I A R A K AR

Kb oy B F R S

KEIA: ke & a; Ex; AR AF&EMmIE "R

PETES:S963

1 55

IR SR FE AR T oK = ARRE R R AR b R
HE R, 2001—20164F ], 4 BRK ™ 35
S US4 AR 5 8% R I, (H Bk ) e
M 19944ETF i 24, RFF7E500~70077 1", Gk
SR, QIR R R K 7 SR 7 Ak 2 IR R AR E I 1Y
1, RERA A 7 i 20K 0 R K 7 2R FE D Y
FoRko L, A DK™ kL ok AT 98 2
WA IK T S IR AT B I S A

PRAT fff R 00 R53 J Sl 1) 5 it 32 8 R ) ) LA
s & R Ry, &l 2R, K
W BLA M O AR B e AR B R 2
P, FEAFRE A, GIERK ML KM
P95 MRS FIEE S A T ek 14 SF- 34 £y 4 S N
S 343 e} A R A B AR RRAR A R B, (H s R
PR 2 7K T ek Y R i A R IR A B 2
R, X R WIRH & 200 7 ik — 03w, B

FS BHA: 2019-08-26 &R BH: 2019-09-25

XRkFRERRD: A

A YRR AR AS BB 0% B I RE — 7% 4 ol 4 et
FR ok ol R, (PR T AR A K R B T R S
W, A AR R JE i ) )5 A5 R 1A 8K
Zff . HTX B, —sEEE, BRT
AR A I fif K = ) e X 0 A I T 2R
VA H, IR 4 5w % B A 2 TR A A AL
R, REI R 5 K R AT 60% 11 £ J K i
T I 7R BRSO R, R R Pt
By S — R E Bk AR, i H, IR R L
ik, X—@Bu e RN, oK SR
BEL PR RERET K RN R R A P £ Rl
P KRR A E R T IR, B
FH R it I T80 = b = 3 0 A Sk SR T AR
PN E AT, T H I T R S Hop
M AR TR, AR A B EA RS
AW ER S, N HE R R A R K
K RTR A 2K, DTS2 BK 7= 5 R R} Bk
VB AR R ) H

BEIR: FXE AR 4 (31972803, 31902387, 31672663); o E 1 1 J5 2 5 42 (2018M632751)

BEEE: 27, E-mail: liangmq@ysfri.ac.cn

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20190811923
http://www.scxuebao.cn

10 4 THR, % KOS 0EIRRAE S ALK ™ S8 SRR i BIF 5 2061

2 KA R

KRN Tk ferh, A
S WU IR FFIE . fHERSE R MR,
25 XS8R ORI 2 B T AR o, Bl TR
JEDRE b AR R e, R fo R TR
o3 e A AR 22 K i AR
1o KAk 4 7 9 K H TR R B RO i O R SR
JIk, WESRE TR R R R A IO R, gk
U E AR ESROEY . W, TFREK R R
L 4 7 BT S S A K R i, B
AEERNE L HAT, EERH &K A E e
(4753 T LA 3 S A 2 i R A A~ vk R

201 HEEHEKBEER

Pl 1 i 9 A S i R A A TR K S R K
fi 2075 1k o BB AR T2 R BR (R LU AT Y
Koy @ AR, Pk H ATz s R ™, 4
AT, i 55 22 1) 1 25 K i 0 R AL o2k R R
KA, BT R R Tk, A T A
BRI HLER an PR . PR A slCA HLRR 5
PLRRBIR G, T BURUK AR A pHAR T4, M
1713 BEL Lk Bl 2 ) EBE, AR S ALRTR BORE B B BT
AR F A E R A 32 28 R A A R
PEOK B, KA T IR BT S s H R, M
XEF TR B Z A B E H A, e
PROK i B R, T R 2 A SRR R T AR
MR At E2, RK M Rl RE 2 R (5
(L3N e e~ N L O L AR AN L | PN U
s AT R BR MR A E R, T REAR 1 K fifg i
H B E IR s

22 EYILFEAEBIZKREER

A Ak R AR MR, R
SR, RN T A ik AT R AR B
GUNEPORE 29 7R G4 i1 I/ SV NP s -4 B D 4 ]
IR EBIA/DN L A RCRE A, BOA
o MR A BRI RN RSN, B
¥ Tl A SIS 3o A AT 0 O DA DU 2R B T A
BEE L IR E 9 TG LR R KA T
P 28 1 0 TR e 7 0 ) AR 5 R ) T AR S
AT MESRYI RG] RO pH .
IO Ik R I T R, A R AR
JK e A0 3R AR KT DR B, AT SR TR
— AN E BT A ), B A0 2R K i fa R LR

WAL X ORAE A AR 15 1O 5E KSR A 5 I
WO o, R T WS e R TR, A E Y OK
fife t0. 35 AR WA 5y W, i S IA A Y 4
R, RO SCREAR 1 K i 1 3 P A8 SR A (B,
P, i Dok i i 28 R DR A7 2 el TR) BB T
IR fige £ 2R R O Al R SRR . AR A B A
i g S al K 0 T AR, BESEE kAT T
AR R R T 2SR e G 1),

3 KfE AR FE TR

ISk 01 B P S e KSR K o T R
A5 3 1R U R PR R AS ] BB R 1) B IR
EE, HEARRES MR . TS EEE
F, A E SRR 4

31 KEBEEANUFHERER

B, TEEARARMS®T ™, BT
T K f a2 e A b, W AT i
HES 055 20 BRBR £ ARK T 0, I AR A
B EE, —BN60%~90%, H EEE
INGE IR SE TN B A R 2 i A 2H LR
iR E =Y AT O i - S I S S =
EEBOE, BK M LR WAL, AR H
AR, SHRENAAEAR. KL
M. BARRAEHERD, AR — M E RRAT
5, AN TS Y I, K
AR FRIE TS R, = A AR
o K E R R AR, N, BRA MR E
FI BT AN B 50 & AR & BN A
Y, BAP, CHNAFER. RMER . 1L
IR WUBKSS , 3X 28/ o3 1A & W Ik by 2 oK i
R R e AR K 2B Y
TEX /N T HF AW, AR b T K
R R L e - o K= S N (TR S S =R O
W, B &TE KV HEE:(Salmo salar) . K326
(Scophthalmus maximus )35 PR B MM HIFE T4
AWFEE =, TR BT, KER
o8 L WK 8 AR & AR AR, — &
AIE5%, AEEMKE0.1%, HIFEKHFERE
e ) o 3 R b A A IR 07 75 NS B T K Ry
E &m0 B, B, fER S RIr
T, 7Kt K 0.45% 5 27% 35 4
flzJH , Chalamaiah%§ VA S 3xX 3 B2 PR S oK fiff aod
TR SR B ORI T pHAE , PR I 1 R

http://www.scxuebao.cn


http://www.scxuebao.cn

2062 KopE o R 43 45

®1 KEBEONEEKBEEN

Tab.1 Parameters of optimized enzymatic hydrolysis

i Kt AR FE B 1 B AR °C PR 22 R
fish species enzyme enzyme concentration/activity Temperature pH reference

g SAEON 27.41 AU/kg 39.21 [18]
Huso huso
B p X R fl Tl 25 1 il 4000 U/mL 50 9.5 [19]
Ictalurus punctatus
St T B (1 Wl 1% 55 8.5 [20]
Thunnus sp.

itk &R 1% 55 8.5
fi T R A 1.80% 55.76 9 [21]
Monopterus sp.
B ARt T £ 1 28.3 AU/kg 50 8 [22]
Thunnus albacares
KIGEE6T MU EE [ g 0.10% 50 7 [23]
Gadus morhua

itk & A 0.30% 50 7
GENDT M I B 1 727.26 Ulg 50 8 [24]
Sardinella aurita
W B T 2 1 il 1.50% 55 8.5 [25]
Catla catla
Wi T B 1 Wl 0.10% 55 8.5 [26]
Acipenser persicus
W SAEA 0.10% 50 8 [27]
Sardina pilchardus

A 0.10% 50 8

il 0.10% 50 8
RAENE Y A HEEAR 0.5%~4% 50 7.5 [28]
Aphanopus carbo
5% HEAM. REARE. 1.00% 37 2.5 [29]
Parastromateus niger BERE AT
fify T B ) 1.50% 40 8 [30]
Euthynnus affinis
2P [Ei) itk & A 0.50% 55 7 [31]

Oreochromis niloticus
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Tab.2 Optimal dietary level of fish protein hydrolysate
(FPH) for various fishes(% diet dry matter)

e IR ?KEEE%E 25%
ﬁsﬂgﬁeaes initial BN % SCHR
weight  level of FPH in diets reference
REE6E 28 3.7 [64]
Scophthalmus maximus
4 3.1~6.2 [65]
16 5.4 [66]
oy 39 4.5 [67]
Paralichthys olivaceus
25 42 [68]
Kigt 163 10 [69]
Larimichthys crocea
FEHm 108 13 [70]
Rachycentron canadum
1etys 58 8.1 [71]
Lateolabrax japonicus
eV 12 6.1 [72]
Lates calcarifer
2.6 2.5~7.5 [73]
o i 22 5 [74]
Dicentrarchus labrax
pNiiES 58 12 [75]
Salmo salar
163 15 [76]
174 9.2~12.1 [77]
213 13 [75]
380 15 [78]
KVGPEES 84 5.9 [39]
Gadus morhua
T 4§ 149 14 [40]
Oncorhynchus mykiss
WP AR 10 6~16.5 [79]
Oreochromis mossambicus
A Bl 3 15 [80]
Epinephelus fuscoguttatus
HAR 5 29 [68]
Pagrus major
29 4.2 [81]
Je P Y 8 13.4 [82]
Oreochromis niloticus
0.4 4.75 [83]
Nl 1 38 [84]
Clarias gariepinus
A 11 17.9 [82]
Clarias lazera
By 1 0.51 5 [85]
Danio rerio
TR BRI 1.36 15 [86]

Chirostoma estor
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Tab.3 Optimal dietary level of fish protein hydrolysate for
Litopenaeus vannamei in different growth stages (% diet

dry matter)

YRR B YNEERUES & EIRINAKF/% %300k
initial weight fish species optimal dietary level references
HIReZ M
2 mg Nemipterus bleekeri 21.22-26.35 (89
LRI T
044 ¢ Sardinops 1.0~1.5 [90]
melanostictus
Ei it
16g tuna-processing by- 4.4 [91]
product
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Nutritional characteristics of fish protein hydrolysate and related research
progress in aquaculture nutrition

WEI Yuliang ?, XU Houguo ', LIANG Mengging "**
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;

2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for Marine Science and
Technology, Qingdao 266237, China)

Abstract: The shortage of fishmeal is an urgent problem to be solved in the research of aquaculture nutrition.
Given that fish by-product accounts for more than 60% of processed fish biomass, more efficient use of marine
protein from fish by-products and improving their nutritional value are important ways to alleviate fish meal
shortage at present. Fish protein hydrolysate, which mainly contains a mixture of small peptides and free amino
acids, is produced by hydrolyzing fish by-products. More and more studies have proved that fish protein
hydrolysate has a beneficial effect on the growth performance of aquatic animals. This paper reviews the
preparation of fish protein hydrolysate, its nutritional characteristics and study on aquaculture nutrition. This study
systematically discusses the research results of fish protein hydrolysate in the field of aquaculture nutrition in
recent years, and proposes further research directions in aquafeed, in order to provide reference for the study of

fish protein hydrolysate in aquaculture nutrition and aquafeed application.
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