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Thoughts and prospect of comprehensive utilization of tilapia blood
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Abstract: The abundance of tilapia resources in China constantly promotes the industrialization of processing industry of tilapia. Blood

is one of the major by-products in tilapia processing, which has many bioactive substances but is always discharged uselessly. Exten-

sive application prospect in tilapia blood is ensured by its scientific and effective utilization. The paper reviews the main bioactive sub-

stances in tilapia blood and their current application in the fields of food, medicine and daily chemical industry, summarizes other uti-

lization ways of tilapia blood, and analyzes the problems which may encounter in the comprehensive utilization of tilapia blood. Com-

prehensive utilization can reduce environmental pollution and increase economic benefits of enterprises remarkably.

Key words: tilapia; blood; bioactive substance; comprehensive utilization

% 41 ( Tilapia sp. ) R4k =3C 8 X IF 2 )5 8052 F BRI
BRI B FREEK T i, BN R AT BRI e L
=X, g RIS RE, PEEBCY IR B
WP ARt I AT ER, P8R 55% Y . BEE B Ak

Y EH: 201107-05; f&EIHHA: 2011-09-14

ol Bt E KR, N A R A B T B R 5,
LA 2 {7 M T i P S AR R R o T 4 R X SR S v e
Py, AE AN A A E A RE, W%
AT A P PP L O 5t 2 R O B, Rt A

BEGE: E AR k8 A 4RI H (CARS49); [ K A& Ik B £ i 5 # 1k ¥t 4 51 H (2010GB23260577, 2009GB2E200303,
2010GB2E000335) ; J*ZR 44 RH 31515 H (2011A020102005, 2009A020700004, 2008A020100006, 2009B020201003) ; |~ 7R 44 #F

PRSI0 H (A200899B02, A200901C01) 5 Hha g/ 2 HERHIF BE ST ZE AR 55 3% & U5t 4 (K PRk 2 BT 5 e e 1

JKFEBESERT) ¥ B H (2010YDO7 )

EEEN: XNEE(1987 -), B, WLHRE, NEKRMTSREEZLM5, E-mail: liuzaijun0806@ 163. com

BIIESE . 204F, E-mail: laihaoli@ 163. com



F2H

XEZESF . BAAm L &R T8 % AR R 71

FAZ AE i B 59 i SOXUSR AR 7 BRI FR) BT BB SR
VABRR, (EA ST Ak i i ) ) g A R AR E
MU ESRFE RN, T EER T E RS
geo PEMFIFAMBEE>FE, 2010 £FEATY
WEM SR, BIASRETRREAT 3.7 x10°, FEY
A PR 1.2 x 10°t (AL TR 13% ), T
BT RN 6 x10°t, i S IEARER 2% it
FAEAA 1.2 x10*t B ARt i 7T AR o 4628 i 40 Bt 55
R %W, SHA Y MM, Bk il h S A LR
EH RS, A8 E kY B4k B§ ( superoxide dismutase,
SOD) ., MM, MM, RERESMEELS, W
I, ERFIFEAMBHGEEFE, KHETZMHTE G,
TR, B2y, flodk b AR SR, AT DLk 5 IR AR 5
gu, ERERE AL W BHIE, Pl ) 7l 254,
A B AR Tl B R R R . BRI J5 10 K% o

U I P TS P

B MB T SHEHAEREERSY, BASHER
BTN AE, T RO A BE 2 R S 4T
258 Fo b Sh Y MG T A28, B AR i I W B 45 R
DA 25 ol R BB 0 95 TR IR A DP9 B D7 1
1.1 SOD

SOD E—# Z A ETF AW A& B, Fegdd
HMEMIE T AME0, ) RAEBMRNTELS . WIEE
P T & & BB TIARR], SOD AN W4 /48 (Cu/Zn) -
SOD. %% (Mn)-SOD Fl%k (Fe)-SOD 3 #i2#°  5f#y i
T EE S Cu/Zn-SOD, 15 Wik Py A 20 R B 2T
BRI, SOD REfs4E 3L Wik py B A BT TR sh & T4, By
1EFEEN O, W B B TSI RA B, BRI
RBIRIEE R, EPEE . BRAE. AL, BB
AR 4 07 T B R T AR BT B
1.2 mas

M2 R 1A FEINIR i 1 S BT
(F* )M &, EBMFET s o mg ML,
EmEPrEEAR, ANRTOARSRELSE S
SR AR R M 40 5 (Hb) M, M4 F R KR A
AL ROV, R R T BB 25 A0 A AR
LA T 1 A TR B AR R B S N
1.3 Eimfs

BEIMEE —F AR TG M E N ARMEES,
RN BN R I N, E—E &0 TSR, %
N IE PR 22 B K AR o I B S 5 I
REEFR PR SRS, RRAE LR 4R TR R A R I M 0 A 4
EH, BEdFEEAARMAII SO MM, BRAREN
I YR T 5 B Lk I AR
1.4 HREHKEA

HRERRE R — KRR A PR - PR AR S 45 A BTG

EVTEEYIR, —BAAETERESIY MR . HE w5
SRR RIBHEWAEER, —BAT 20 1gG.
IgM| IgA, IgE 1 IgD 5 #, W HALXMBF P ETES
1M KEBFFIEY], REREHETMAEEE, @
JRAFEHEMREE, BIEAMAE, X FHRIUARN RN A
TR R

Fo, BAoRAnEPESHEAR. THE, £4%.
AEEHEMHELSFSMEESS, WiEF] KBS
R MR B F B N 5. EANE A I 42 E 130
P b B SCERIRE Y, FEHAREZE—N R o

2 EEEMYIRE N

2.1 #EE&TIHRNEA

M EE Y R EA KR, THBIERASHmE, &
AT ER TR Z RN
2.1.1 FFRUfEHERS WA SOD iE k. PiEE.
BiiESTIERR, MAEB LT & HREE & SOD K& Ak
AL, 0 SOD FEMES . SOD . SOD MRE, 7253t Ll
BERE, NMUPEREEEREL, W R ARIFHER. 7
ERIR, KB IIE K; 3E Stone Milk Biologics Inc. A=
i) S100 ZR 51 G e P A, Xk 26 KU M 6 Y R B T
M,
2.1.2 fEREFRRALR WL 1 R AL R B
FIPEF. AL KA. R OB T A A A
i, BESEAREEEREG 6. F.OROFERAZmE
ke R
2.1.3 fEREMAEER ML R E 5 E AR
PR & AR TR XA T AR EE, AR LG
WASERER S LR BORMEFE, T ELIA BB B0 P I 5 1 S WA
[} @@[19] R
2.2 HEEHTLHREEA

L HR BRI T A B VE 2 R A R BRI RCR,
MR T P BN F B 25470k, BRE MR R R A
ORI R Z& 4%, 1) SOD 1B —Fh B BRIP4 25 i, »t
FERBHEXTRABME L X RESFRIER BEN
TAFFRCEPY | {4 LUNDOLESEN™'V ¥ SOD i 2645 4B 45
SERIIETT o BLAh, SOD XHAITFHMAREE ™ . 30w LA &
HAEHNRSERR A — I 2) FEEIFIRK £, M4r
FHA RIFmE I8 8 M IER, AR s
MRS MR i, B, PRI HRE. TEM
HRE A1 TG ) ORE IR AR A R, 2 B B B AR PR I 24
P MLr %4 EDTA( Z — M Z2.8) Fe 4 7 F FiR97
@reat s, MmO EWEYEEALREED . k%)
o WIZEATAL R i 41 3R A Bk A5 AR R A AT R, T
ARLTZE BESE R H A TR s m B ER, UKl &P Rk
251 PN AE P I B FORL S HBREL 2 B T LR
T SRS AN S R IR IT . 3) B i A B A 1k i B



78 [zl B S =

LR

TCYURE A TCHALA B RSP, BERT DA, SURTAMEL,
BEERKPBE T EZNH. WaTAT+ R EE%.
M PEEEEE E R  HPEREBER . B L 7 R AL
PSR MIEfAT™ o BOEBr A B, iR &
ZEHEARYT LEE I, k@, TRIER, BAR
SREGHETMME o R, BRAEGRBEMAE FIST, i AE
i B B VR P H 22 2 BN, BESEREL, /DR BE
i3 W X L 3 L (o I TP b= LB e ok e (=
FH [29] R
2.3 EHAUIITLHHER

EEYRAESR A . AL ARSI S 47l vt 2% 4
FHRMBEENIER, 1) T SOD R, Hi3EE MBIk
GBRUUE ST PBCR LR, BNIMA Dtk i #R R
i SOD, #IK%E SOD, JE#E SOD, SOD & &F ik & 45 /™ i,
XMRIFB R Bk TE . BH I B4 PR A A AR EIRCR
SOD IR AT LA AR ZF 8 . Wk K A& R &b, X Hips o
PR —ERYTAL 2) TEMFATAL R, I 20 3 AT O M R
YR EREAER, BARAEMMEE NOY, maKeE R
SIFTE AT R EZOXA], 72T b b IR %2
F15Y o 3) G ERE A AT AE AR R I, B0
HIAEBEFFL N R ROEFOEE LA,

3 M A AR A

W T A LI 4R RS B B B Al R BRI 0 3
Yimsh, o7 E 4R I A E AR B B R B Y R HE, R TE
S R R i A SR ORI AR N, TT AT R AR A
MBRRE, MRS RIZ BRI, R 2 A B 15
ik, SEBTRMR S MBI, HAAESE Y
EHREMA, ERMATHEANHELRER, PES
M B RRYEA R, BRI AROR, $REE O, TE AT
g A RS 38 9 B AR RN, XX e Fp s T
BT, FRARRHEAE, S8 S0 sh Wi @R 0L B
TR, BREE . B2 ES mEay g mE T
KB kY. B RS TE R R R, RS
AR R A T A T AR ARDRL IR AR AN 4R 128 22 T A 2

UTAER, BEE MREOAR B E & R, R K A I
BT iR FRIBE IR R A MK
HER I K AR BOR BT, G A K T LU M T 22
MEE R EER .. RAHEFRGY, AP RPBUS T
JRE S BEE B BT S B i BRI Uz — o AW PR R
PR AR, VOB, PR, BURIMIE, AL, WER
A, BeERM KRR, WOk, B IhaE, Ak m &
HM#A ML R AMRE H, A5 R E /N T
PERK, AN TR ARG B 1 . SUBEITR Bt
FGHRERE, T ELZE A P BGR AL OO bR . T SR T, e sk
WA R A 4 A B o I YR R ) 3R T LA T
e A R B E A B ERB G, B SRR

. S, SEET LA MR ARV AR, AL RELR
ERIRAER, ERERER . KRBXK, B, HXA
B,

HY, MBS I 5 IR AE B fh Tolk b B9 F 4 5k
A, MK 2 H A OAR i B A U R AR 4550, T IR
A5, X, TN TR BRAGR S BT
R A RIAE MG . T8, FIR M AR - PR LB 45
Pl MR A NAFTRR ) 8 AT AR, A MK
HEH SR AESSCE A MY R R Rk i E S
BN ERES, TEMATRMMIY, TEE
REMERNE, WEAMINKEEN,

4 ML A T I ) [

M E LA R ARZR LB RN RE T,
Wi BSEEAR PR, 2546 % Fai RS F
PR BARSEBR AT R B, 165 A a1 W 2 45 ) P o ks T i
EAR JLANT7 T 9 RISE

D FE AN T T Z AR, ZARag SR
HE M-S KB KR, & RO v AR, e
TRV 4 S B B e A B ) £ I B e T B R IR I R
R WHESE R R, FAR MBS 2 B s,
PUESF HoA 2% B ) 15 e, Xof I SO A T A 2 A R I T
FEE AR ; RN ORI 2 5 R A BEE AR B A
%, WEIORFRMR.

2) HAT, [ ASNE I 5 IR A P 322 AR B
BE MY BCEE, A RIS A A B R D
BAAG, BIFERAEA . RE. BAPFHRE™ 5 E
BRI, RBYIEERABR, ERARE, LM
B LB R ME s X I A0 &5 MR BEAR A, @ R
RBULFRH LB IE Y B, T M AR IR 130 FiiF #E4
FEPIR A IGE, SBA A TZ 5L AIERIL
BIHR LR A AR ZE

3)SOD SELFIE MY B B, AR TR
WAFs B MIMEREE., GFE. EOM%RE, &
AEFEERROER, HTER P22 —ERE . X
SEIEPEYI T OIS, e R 3 R 2 4 sl i A ) 18
A R — T B R B B R,

) AFRER S A B 5 ek, NI e IRk
HoAbsh Wy i FOBF TR, T % A L YT 2% OB TR
WARE, XMFEE ST FAMAFER, EBF5EH AN
BRI REH BB, B oL

5 JE#

BARA MBI, K LABLA B 30 9 0 780 00 F 7 2R
NER, FEXIFRAR PR R, Eid i RBA AR
TZ, NMAHHEDAEER, DIRAIREGR, FIE
7 AR R R A 7 RO AT 3R, B Rt — B DL R R I



F2H

XEZESF . BAAm L &R T8 % AR R 79

Hi ST, R 5 P I 1 ) 5 ) i 4k
o Tl E, FARSFHRGTZEZR. SHETF
RAMAKZ AR TR BEASSHRAEAR, Xk
NEAB MBI T F RS ML R T
Ve BN, AR A IBoR MR 21 22w E AR 1)
HBEHMISY, BARAD, BR/NFRA, FAEBGE
YV MR AR TE R A M E S BT A
B A A i, KERMFIATEEERE
MR RN — R EERR, BAIEEERHIEIBHR
W EFSEERE Lo HAb, IR X M b i 8 o BV AL
PRWFSY, R ML P A SO S i L T R K R 4 ST
M EET I BEE S EALEARN AR LR, LUT M
ML AR RUEAR A 7™ K 22 B B R SR AR AR W

S 3k

(1] PR . "EPEGMTIRIII]. RAFEAR, 2009, 54
(2):6.

LUO Nan. The processing status analysis of tilapia in China[J]. N
Rural Tech, 2009, 54(2): 6. (in Chinese)

[2] MEM, R, ok, ZARandhmmmEll]. BHr
JKFE, 2006, 2(2): 38 —42.

HAO Zhiming, WU Yanyan, LI Lathao. A selection of enzyme in
the tilapia internal organs[ J]. South China Fish Sci, 2006, 2(2):
38 —42. (iin Chinese)

[3] R, 4ok4r, FOUE, % . EEkd DIEain TR Y H B
FAGRHBFSE[T]. BEJTK=, 2006, 2 (1) : 49 -53.

WU Yanyan, LI Laithao, CEN Jianwei, et al. Study on preparation
of condiment with offal of tilapia by enzymolysis[ J]. South China
Fish Sci, 2006, 2(1): 49 —53. (in Chinese)

[4] fidki™=. 2010 ZHEf E/=EH K 22 EB/OL]. (2011-

02-22) [2011-08-25]. http: // fishery. aweb. com. cn/2011/0222/
512-913494680. shtml.
Fishery. aweb. The main producing countries of tilapia have a re-
markably increase at domestic in 2010 [ EB/OL]. (2011-02-
22)[2011-0825]. http: //fishery. aweb. com. cn/2011/0222/
512913494680. sh-tml.

[5] ARAHEs). ME[EB/OL]. (2009-03-06)[2011-08-21]. hitp:

// tupian. hudong. com/s/% E8% A1% 80% E9% 87% 8F/xgtupian/
1/1.
Tupian hudong. Blood volume[ EB/OL]. (2009-03-06) [2011-08-
21]. http: //tupian. hudong. com/s/%E8 %A1%80%E9%87 %8F/xg-
tupian/1/1.

(6] AX, W%, HikE . GX0ABROTRERII]. HP*E
Zu, 2001, 36(6): 55 -57.
ZHOU Yu, GUO Wenchang, YANG Zhenguo. The progress of
studies on fish blood cells[ J]. Chin J Zool, 2001, 36(6): 55 -
57. (iin Chinese)

[7] MANN T, KEILIN D. Haemocuprein and hepatocuprein, copper-

protein compounds of blood and liver in mammals[J]. Proc R Soc

London, Ser B, Biol Sci, 1938, 126(844): 303 -315.
[8] MCCORD J M, FRIDOVICH L Superoxide dismutase: an enzymat-
ic function for erythrocuprein ( hemocuprein) [ J]. J Biol Chem,
1969, 244(22) : 6049 - 6055.
[9] GRACE S C. Phylogenetic distribution of superoxide dismutase sup-
ports an endosymbiotic origin for chloroplasts and mitochondria[ J].
Life Sci, 1990, 16(47) . 1875 - 1886.
[10] kA, R4k, BB, %. BEAYELmEN TR
A[T]. hEEZHER, 2010, 8(15): 35 -39.
HE Xianjun, LIANG Xiaodong, LU Xiaofeng, et al. The applica-
tion research state of superoxide enzyme[J]. Guide Chin Med,
2010, 8(15):35-39. (in Chinese)

[11] XRFy, XER, #4&F. Y mRBEERBIR ST A3
RIT]. EMBLE, 2010, 31(21) : 455 -458.
DENG Li, LIU Zhangwu, DU Jinping. Current research and de-
velopment of animal blood extract activity[ J]. Food Sci, 2010,
31(21) . 455 —458. (in Chinese)

(12] SKEB . BEMmARRBTFRHERT]. ki, 2006, 18(6): 1
-3.
ZHANG Zhiming. Progress in studies of thrombin[ J]. Strait Pharm
J, 2006, 18(6): 1 -3. (in Chinese)

[13] i, ER, XIRT, %, B eBERES G /RBMES
FEMEI]. 28Rz, 2009, 37(23): 11017 -11018.
SUN Gaochao, SUN Shengjun, LIU Gaosheng, et al. Extraction
of immunoglobulin G from pig blood and determination on its molec-
ular weight[ J]. J Anhui Agric Sci, 2009, 37(23):. 11017 -
11018. (iin Chinese)

[14] SRR, &8 . mREBEREANPRIERIT]. AP=RE,
2009, 28(11): 701 -705.
ZHANG Liying, ZHAO Meng. Recent advances on immunoglobu-
lin in fish[ J]. Fish Sei, 2009, 28 (11): 701 —705. (in Chi-
nese )
[15] B . i G R GEEREH K BRIWIZ[D]. K. 1T
K, 2006 8 —10.
LUO Lei. Studies on fractionation and extraction of immunoglobulin
from porcine blood[ D]. Wuxi: Jiangnan Univ, 2006: 8 —10. (in
Chinese)

[16] Th¥i. RiFES MBS AMNZEXI]. REF=RIFXK,
2002, 23(3):7-8.
MA Meihu. The significance of comprehensive utilization in animal
blood[ J]. Agric Prod Dev, 2002, 23(3): 7 —8. (iin Chinese)
[17] 3%, xIEE, WEM. 4 0K FEE G R0 3ER
[J]. &Rk, 2009, 30(21): 489 —492.
GUO Ling, LIU Aiguo, HU Zhihe. Research advances in main
proteins in bovine blood plasma[J]. Food Sci, 2009, 30(21):
489 -492. (in Chinese)

(18] Kig, ML, EESET, 5. MARKINEERE _MERIR
R[J]. FABIZE, 2008, 18(3): 18 -20.
ZHANG Ting, ZHUANG Hong, XUE Peiyu, et al. Research on
the function of hemoprotein and the protection of ferrous ions in it

[J]. Meat Res, 2008, 18(3): 18 =20. (in Chinese)



80 [zl B S =

LR

[19] E22E, EK. LY — M A RKBF ST RLT].
o A S TR, 2007, 65(3) : 82 —86.

WANG Xuerong, WANG Fei. Biology iron supplement: heme iron
and its progress[ J]. Chin Food Add, 2007, 65(3): 82 - 86.
(in Chinese)

[20] sk, VESE, ELMk. b SOD WiREBEAMR[I]. TH
KM HABEM, 2002, 23(1): 69 -70.

ZHANG Bo, PANG Di, WANG Quanlin. Study on the technology
of extracting SOD from cattle blood[ J]. J Ningxia Univ: Natural
Science, 2002, 23(1): 69 —70. (in Chinese)

[21] LUNDOLESEN K. In pathology of oxygen[ M]. New York: Aca-
demic Press, 1982: 339 -353.

[22] SERDAR H G, HALUK A S, BULBUL F, et al. Changes in ni-
tric oxide level and superoxide dismutase activity during antimanic
treatment [ J ]. Neuro-Psychopharm Biol Psych, 2007, 31(3):
697 —-702.

[23] EDEASM A, EMENTII, KHALFOUN Y, et al. Clastogenic fac-
tors in plasma of HIV-1 infected patients active HIV-1 replication in
vitro: inhibition by superoxide dismutase [ J]. Free Radic Biol
Med, 1997, 23(4): 571 -578.

[24] X, BUEHE, EHE. RAMEN—naRZENPFRM
R[], ¥gkzh2z, 2005, 17(4): 114 -117.

LIU Ya, YAN Haiyan, HAN Xinnian. Nature iron supplement:
heme iron and its general situation[ J]. Strait Pharm J, 2005, 17
(4): 114 -117. (in Chinese)

[25] EPHk, 5. maRKRASPrRtRIT]. s
B2k, 2002, 14(5): 219 -223.

WANG Danxia, CUI Shiyong. Research advances in application
and analysis of heme[ J]. Shanghai J Prev Med, 2002, 14(5):
219 -223. (iin Chinese)

[26] SAKTHITHARAN S, CHRISTINE E, ROSS W B. Advances in
modem synthetic porphyrin chemistry[ J]. Tetrahedron, 2000, 56
(8): 1025 - 1046.

[27] EFH. RFIEmZy: SEmEEREA[T]. Wi, 2002, 14
(5): 93 -94.

ZHUANG Xiuhua. Local hemostatic-thrombin: brief description
[J]. Strait Pharm J, 2002, 14(5): 93 ~94. (in Chinese)

[28] #=my. BEMMEE =M EERIT LHAE D myT8onsE
[J]. BURHPTEESS &40k, 2011, 20(4): 437 -438.

LI Hongbin. Treatment of gastrointestinal hemorrhage by thrombin
and Yunnanbaiyao[ J]. Mod J Int Trad Chin West Med, 2011, 20
(4): 437 -438. (in Chinese)

[29] #E, XM, 7, &. SEMEEOTRML[)]. M ki
20000, 15(3): 142 - 144,

LAI Yi, LIU Yang, LIN Fangzhao, et al. Thrombin Study[J].
Chin J Thromb Hemost, 2009, 15(3): 142 —144. (in Chinese)
[30] XIAE, W, RIEFE, %. BHERESH NOx HE KT

%], TSRS, 2002, 19(3): 186 - 187.

LIU Shaomin, XU Ping, YAN Xiangyang, et al. Study on remov-
al of nitrogen oxides in tobacco smoke main stream[ J]. J Envir
Health, 2002, 19(3): 186 —187. (in Chinese)

[31] sK/NZF. R R BT EWALATBIRLD]. M. B
B K%, 2006: 14 -20.

ZHANG Xiaofen. Studies on biochemical analysis with hemin[ D].
Guangzhou : Jinan Univ, 2006: 14 —20. (in Chinese)

[32] i, B, R, . HimP ey RSBl
WRERAHLI]. AETI, 2010, 12(3): 40 -42.

YANG Guiyou, CAI Kezhou, WU Mingwen, et al. Separation
and purification of functional substances from porcine blood and its
application[ J]. Meat Ind, 2010, 12(3): 40 —42. (in Chinese)

[33] STEIDINGEN M U, GOODBAND R D, TOKACH M D, et al.
Effects of spray-dried animal plasma source on weanling pig per-
formances[ J]. J Anim Sci, 2000, 78(2): 172.

[34] #Kw, AP, SESMMBFRIABIALT] . RS
Zuik, 1999(8) . 233 -235.

JIANG Changmiao, ZHOU Xiaolin. Preparation and application of
microbiological blood powder[ J]. Chin J Micro, 1999(8): 233 -
235. (in Chinese)

[35] HAE>2, BAERS, FPREMG . FHOSAY KRB mob R E O 2o
FREXSAURR[T]. ASEEHRE, 2002(3): 5-6.
KAO Guilan, YU Wangsheng, QI Wangmei. Effects research on
the microbiological blood powder feed laying hen instead of import
fish powder[ J]. Inner Mongolian J Anim Sci Prod, 2002(3): 5
-6. (in Chinese)

[36] EmM, i, BiR. EMGIESFREH[I]. Lt
B, 2003, 44(12): 641 -643.

WANG Yuanming, WANG Yi, LU Qiang. Production of mixed
feed from pig blood and chicken muck[J]. Chem World, 2003,
44(12): 641 —-643. (in Chinese)

[37] CLARK J T. Solubilisation of bovine human and decolorisation of
bovine blood by enzyme hydrolysis with Aklase[ J]. J Meat Sci,
1987, 12(21): 111.

[38] F£IA, DX, HHEE. SEE/KFEE BT 250005
FE[J]. BRI, 2005(5): 14 -17.

YU Meijuan, MA Meihu, WAN Jiarong. Study on the reaction
conditions of the hydrolysis of porcine blood by combinative enzyme
[J]. Meat Ind, 2005(5): 14 =17. (in Chinese)

[39] X%, Z&. HMMMLEERASIFRII]. AREBI, 2008,
18(11) : 85 -89.

LIU Qian, LI Xin. Comprehensive utilization and development of
porcine blood[ J]. Meat Res, 2008, 18(11): 85 -89. (in Chi-
nese)

[40] HASEBER K, ANDO Y. Liquid fertilizer derived blood of butch-
ered-animal : JP, C05F001/00. JP632172651[P]. 1990-03-05.





