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26N BEJEHERSL, A2 & AR (Bromelain, 420 U/g F£dh) F1XUE E A i
(Flavorzyme, 12 U/g F£&h) PifhlE CEMREL 1:1.5 (m:v)), 7E pH 7.5, 50 “C FEE# 3 h,
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Preparation of Hydrolysate with Umami from White Shrimp (Penaeus vannamei)
Head
Wu-shujian', Zhang-jianan?, Gao-shijue!, Xu-yue', Liu -xiaoling '*, Zhao-mouming' ->*
(1. College of Light industry and Food Engineering, Guangxi University, 530000, China; 2.
College of Food Science and Engineering, South China University of Technology, 510545, China)

Abstract: In this research, shrimp head had been dealt with autolysis 6 h at 25 C, and the
hydrolysate with umami was prepared from the white shrimp head by the enzymatic hydrolysis
process. The taste of umami, the recovery of protein and peptide, and the degree of hydrolysis
were used as indexes to choose the enzyme and gradually optimise the enzymatic hydrolysis
process. Results showed that a mixture consisting of Bromelain and Flavorzym exhibited
good-flavored of hydrolysis in the change of taste among each of Bromelain, Papain, Protamex
and Flavourzyme, and have a higher recovery of protein. The hydrolysis process was based on
Bromelain (420 U/g sample) + Flavorzym (12 U/g sample) reaction for 3 h at 50°C and pH 7.5
with 1:1.5 solid/liquid ratio. The recovery of protein and peptide and the degree of hydrolysis
were 79.75%, 71.71% and 18.28% by using this process, respectively. The X EAA: LAA and
YEAA: ZNEAA of hydrolysate were 37% and 1:1.7, respectively. 65% total amino acid and 59%
sweet amino acid was released. The hydrolysate has excellent flavor in umami.
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Ko

ASSCAE BT R I 8 VA R BAER B0 AR A0 5 2R AT AT AT A R S B8 AL I T R A, SR
KIRC G 25 CH&MFE 6 h IRk, CLHEFE SRR S0P 8 F Bk iads, 4L
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HHECEAEHEARBGR AR AKJNEHEF (Papain, 800 U/mg). EAHEHE (Protamex, 120
U/mg)  Solarbio; IALERHT (&HZ) FEEIAEDEREGRAF; Firg HAakin
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1.2.1 M L2200 IRk EE: Ik — B 1%L RHIRE30s — K — B
(25 C/KHHE 6 h)

BV &K Y. sk — AT pH 7.5 — WIANERE — MR — KEg, 15
min — I¥E —IKEY

HFSKTE 25 CORMHIEAT ET: WRINSNEMERT 4% pH V5 2 7.5, WEAIc AL b A Nt
WA — K pH, MEIHLEREAE pH 7.5; WK HEAT Kl
1.2.2 B T2 MiE B4k
1.2.2.1 SNEBEHITRIE  CARTHISEIREE NS, IR BRDURMIR S sh IR ATETE, BT OB 2
SR SR Sk P PR L AR ALY R A% (0 T R R TR TG AR, DAAOR . B SCR AR L IR
H AR N FE bR, BEATAMEEEI7IE, 4378 Bromelain, Papain. Protamex. Flavourzyme.
FREL S 4 HIE 6 h JFURLFES 20.00 g, 42RHREE 1:2 (g/mL) IIAZEE#K, 75 pH & 7.5,



1 AR IRZE, HoAth 4 434350\ Bromelain. Papain. Protamex. Flavourzyme PUF¥ R i
B AT AR . AR H a0 QU TR AR ) 2% E AR /K AR I R AN R BRS8N 558, AT WA
GEAE S, DARER R E D 0.1% i, BIInksE A Bromelain600 U/g £ Papain800
Ulg ¥EfSh Protamex120 U/g #£ 5. Flavourzyme40 U/g 5, 1E 5542 C4%44 NEgA#E 3 h.
1222 ZME GR TR  RIEREEIRL LS R A Y (B LT & B i KR NS5,
o UAUR 5 AR AT EEIG S G BEME, DLRR AR AR BCR IR e s, T IR ST
ffi%. FCJ7 1: 0.09% Bromelain (540 U/g #£4) +0.01% Flavorzyme (4 U/g #£dh); ALy 2:
0.07% Bromelain (420 U/g #£ /) +0.03% Flavorzyme (12 U/g ¥£4); B /7 3: 0.05% Bromelain
(300 U/g i) +0.05% Flavorzyme (20 U/g F£ft); FCJ7 4: 0.03% Bromelain (180 U/g #¥
i) +0.07% Flavorzyme (28 U/g #£dh); BLJ7 5: 0.01% Bromelain (60 U/g F£fh) +0.09%
Flavorzyme (36 U/g #£ih). £ 55+2 CAF FEEfE 3 ho
1.2.2.3 SNEREINEE =1 0FIE  JEEECTT 2, % 108, 216, 432, 864, 1296 U/g FEfh (435N
FEMRER 0.025%. 0.05%-. 0.1%-. 0.2%-. 0.3%) TL/KFInBEE, DLk AIBg R 1)
AN TEIRTERR, TE 55°C 2 C44F FEEAR 3 h BT INEE =R T .
1.2.2.4 BHEELEIIRIE  JEFECTT 2 A1 216 U/g FESL MR &E, LA 1:1. 1:1.5. 1:2. 1:2.5. 1:3
(gmL) KPR, LR IR AR BN I FR bR, 76 5542 CHHF T EfR
3 h AT L 2R ELIR 7T
1.2.2.5 SNEEGBHFIR EE IR BT 2. 216 U/g FES I INBEEA 1:1.5 g/mL (FERE L,
PL 45, 50, 55. 60 CPUAN/K-FREMIRE, LABERAEE AR SCR AR R TRIE R AR, BEfE 3 h
HEAT B AR PR 5T 5
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A e i A AT T A B AT R o
123 BBV RYE GB/T12312-90U8 M\ £ 4 £ S BHIF A 52 i i BB VR AR, ik 8 44
B NGG, TEMVEZ AR PR AT T DX ARS8 A HE 7 R 50 155 I o SEACHE P S0 AR 4
GB/T12315", J&E N G i iR AR AT HE T, BER SR “17, ARCEHE, AFERE S 2 )
TolF—RRIR o [FI, 5o 25 5 i B U R AT T SR At iR o AN BB PPN N DL Z B BLANRS ), 43 FF
BT . SR S2I6 45 Bk ] GB/T 12315 1 Friedman #8596 J7 92 6 $0HE #E47 AL 3.
1.2.4 P EME  RIELEBFEEHLR, TR EED S ERE 1%, BibllE
MR I ETE R . B2 mL EiERAR A 35 mL (BERMEREAN 1%), EXE T
AT IE . BT A g SR b, 357 DR 0 0 i () 28—/ Sl Dok FRAHL, AR i A ik
EHEIN 0, BUE K/ B R WOZMOE 3855, AFFESF—RErEEz 20T 1,
N Sk T BHZ RIS AR A o

TP ESHNE. #k: AAE (). CAO (FR). CTO (J#). COO (). AEl (¥&);
M2 FE: maintenance measurement; F£ 5 IE IRE: 4 (G5 RIS 3 R0 1ETEIREL: 2-steps-
washing; f£/%%5: Foodstuffs
1.2.5 BARZCR I E
1.2.5.1 FER R EAREENE R A A0S S e AR B 20N 2 T s A 1B 0,
FREUAI S G REM 30.00 g, #RHREE 1:4 (g/mL) M 5% NaOH, T 95 ‘C/K¥ 2 h #EAT B
$&, 7000 r/min &0 15 min, HEIEWR. PUIEERBRIE IR CRERIS e R R % 454 DU TE 72
1), HIF LB, LSRR ERR GB 5009.5R b g B I 8 Rk 45 & A ST UA 2 B4
AT 5E -
1.2.5.2 Mg b Al S e FREUERARIE 4.00 g, BELHE A GB 5009.5 HH iR HLIKE
BIEHATEA RS ERINE.



1253 AAREGENINE B 4.00 g KR, NEEFKE 80.00 g, I H 3 AL E X
BATRAASENE, VF I A7 e v,

1254 FEEARNME  REMEH 10%TCA IR 5, B5.0H g LK e Bkt T
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HEREE (%) = KD BEAR SR/ FERF B EAA SR X100

RARE (%) = UK R EAR S E- KD P o E S A S B/ ERFLEARASE X100
IKAREE (%) =OKIED B E AR S E- /KD P2 8A & &)Y/ (Re B E A w -
W EAEE A A &)X 100

1.2.6 FERARNE FE L 28 PMNIG, KR ZIRB MR KRR T 2 5 R & 21
ME o

1.2.6.1 MEKE PRI 2.00 g, TN 8 mL 6 mol/L LKL EEER: 110 “C/Kf# 22 h,
57— B AV ST /K R T AR O RE i O R B 8 22 50 mL AR A2 P TR 1
mL JEBRN 10 mL ZFEIEH, T 60 CARMBHEERR, FERR e E A ABA/KER S 10 mL.
e AFET 022 um JEMES, 4% GB/T 5009124477 L AT R L BRI 52 .
1.2.62 W EIERE B 1 mL BEARWL IO\ 1 mL B 5%TCA W, #%% 1 min, & 15 min;
4 °C, 10000 r/min &0 10 min, ¥ FiGHATEEZE 10 mL ZEHA, T S%TCA ©%
2 10 mL. BB FEAE 022 pm MRS, % GB/T 5009.124 J5 & AT 2 BRI E
1.2.7 #4 dr - R SPSS18.0 X #dfs 2 S b AT 70 W, B R A Al 3 AT 38, SR ER A
R ZE 45T CANOVA) B LE#H DuncanD M4 2 B2 B A Giil ¢ 7 (p<0.05 N
FEMER), RHBME EArMEE (x+=SD) Fon. KA Origing.0 £ 4.
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2.1 ARSMEBEN K ARV HI R R

2.1.1 ANRSMNERESTUF kK R BER I REm oSk E¥ 6 h J5 R0 DU RP AR 43 3l K Al ook
PRV 8 TR SV I S S HE T 5 0 S BEPR R R 1 BT, SIS TR 4 5 B R A3 1)
BHE 2 AR AR B E M ES (p<0.05). H3X 1 7] %] Bromelain /K#EYF1 Flavorzyme
IK B EERRAR T HA K AR, AMNEERRER, & B —EMEHRFER. 1 Autolysis /Kf#Y)
T i W S JERBE B R, BERRIZR 22 . Protamex /K RYIVRIE B, BEA1S Autolysis /KM
HIIE 22 5% . Papain /KEYDEER— %, BERREEROLT Autolysis /K fEY) AN Protamex /KffY), {H
{2 59 F Bromelain /Kf#Y)F1 Flavorzyme 7K fi# ¥ »

K1 AFSNEREER Sk K 0 A SR HE 7 130 1 20 45 R
Table 1 Ranking test results of the hydrolysate of shrimp heads in different exogenous

enzymes on umami taste

Autolysis Bromelain  Papain /Kfif  Protamex 7K Flavorzyme

B

IKEHD KR Y| ] IKfE)
FE AR AR AN 33b 132 26° 34b 132
FESD USRI TR, OR Sk, Rk — SERE SRS 317 TS

E: WREARME RAREEZER (p<0.05), F2~6[[.

PL Autolysis ZKEYIVE X REAL, XTHR LKA AT 5 ot R 1 ol W A IH]
I B R Sk K AR FE WG EAFAE RO AR A, Horp R AR e R . FE SRR f &Y
(Y JRS A R R oA S e R L SR FHVE 0 RO v WU 2 78 S B R, Bk 55 JRRR B [X 9, R
FEAE Ve AT S 42 2 F2 ), Bromelain I Flavorzyme A8 232 MR, FRIRE A



1.0; Protamex 7Kf##) 1 Flavorzyme 7K fEPIRRAEIL 2.0 5 3.0, BB T HARBEAE H R,
A RHE E ks 1 Bromelain. Flavorzyme F1 Protamex 3 f8 B /K V)75 120k, Ho
Flavorzyme PRI IR AR MR B B &5, 2 WRAE AR AE 79531 8-1.0 5-1.2; Protamex #1 Papain
V& R K SRR FRAR, BRRME I N-1.0. [Altk, Bromelain Fl Flavorzyme 1F v 7= A2 3 &
(BRI ERIR , BB IGEEAE A, RIS PR o, s A SR A 7 S50 gk B A (R
13), HH Flavorzyme R 7, X SEERR LR B AT KR

F?fjll/{\ —# Autolysis
E Bromelain

J@‘_II,{C; ’ l'J'I:M;: —&— Papain
: o Protamex

¥ Flavorzyme

Enk E ﬁq|Qt—B
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Fig. 1 Radar graph of electronic tongue of the hydrolysate of shrimp heads in different exogenous
enzymes
2.1.2 AN[FE SRS AR S K D AR SR AR S AN RSN Sk i HAb R AR R e an ] 2
AL, IONAS 5] 15 J5 A R i =k 2 A /K b 1) B B B Rl CR ARG %2 . Protamex
> Papain>Flavourzyme >Bromelain > Autolysis. Autolysis 2143 (155 15 [N 72.99%,
IRAFZAN 66.84%, T INAMERE 5 & H 5T E R MRS 2 sy (Protamex) 7] 5 F)
92.49%#11 86.03%, i fik (Bromelain) JFA] ik E] 80.88%A1 75.29%. X Bromelain Jy 4 VI,
BEUIAL A PR, 1 Protamex Al Flavourzyme P53 BE 2 W VIBF /24N, BB 2 BIIAL
&, W Protamex 5 Flavourzyme 1EH J5 $R15 B /K ff 4 v 85 (1 5 0 [R1 A0 2 R0 k45 000 T
Bromelain F1 Autolysis 7FH )& F 2%, Bromelain F1 Flavourzyme 1F F FI7K S 7K fft FE B A6
HARIK AP /K A AR 855, FHUE AT %0, Bromelain A1 Flavourzyme FEfR1E FH AN T
FAhZH 73 W3R 50 2 B/ T IRk B o SERRIIR S5 K h — & A A B IR AR L Z IR 1) — Fh el
PR, & B — € Ak HL R 0 A il A IR IRET), dR Skt RAE IR (Asp) IR EIR
(Glw) & &5 &, A% Bromelain F1 Flavourzyme B f#AF FH 2H 73 40 % T HoAth 20 50 N & H 8 %
BERIK, SO AR 45 BB e
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Fig. 2 The other indexes of the hydrolysate of shrimp heads in different exogenous enzymes
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Flavourzyme 7KfEYIAI Autolysis KAV B R R D& HFEHE S T HAMES, M
Autolysis KRV & 8 HI S E R R FERL, Flavourzyme /K SR AT &5 B R 2 25 12 A0 5 1
S e T AR At IR SR 0 ) DR LG N K AR SRR O ROR . [FIIN, Bromelain
KR E AR G i S R IR 1 AR, (B LS R 1 U R TR o U v R IR B9 A I (27.52%)
[Kltk, Flavourzyme 7Kf#Y)F1 Bromelain 7KAEY)E A BUF UL, Autolysis 7K AEVIELER 7 o
Protamex /K f# A Papain 7K f#4) (77 2 S R IR & B AIG,  HAS ORI & R IR & & 5 R A
BB (30N 33.07%H1 32.66%), TTAIZ M AR FH R4 /K M) A R o 3,
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Fig. 3 The changes of free amino acid of shrimp heads in different exogenous enzymes
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AN TR 415 Ty 16 e 0ot K fe ) i s R R AL R 2 il 1] 4. KR SR BRI Y &
Flavourzyme > Protamex >>Papain > Bromelain > Autolysis, #sI14MFEGE ] A XM R AH B, 3R
K, BERREEL ST Autolysis /KEY) . Flavourzyme /KFEYIAI Protamex 7K fif
PO R IR S Ay A F) 2889 mg/100mL Al 2751 mg/100mL, HARLL 5 i BAUH 2306
mg/100mL, BE & T HAMLA %, 1 Flavourzyme /KARYI & A B 2 R EIERR (22.9%), T
TREIEIRIUK (27.9%), Protamex /KAFPNIEEIRZILIR S BT (12.3%), HIREIEIK & &
5 (32.7%), 4 Flavourzyme /KEY) & A 5 2 BRI, BEIREEIR LT, Protamex /KA
WKL A 75 . Bromelain 7K ) AR S G R IR & 24K, (H 2 v R 2 R o el S R R LG K

(27.0%), HEETHRZIEIR 5 B Z LR HIR (54.0%), SiaKE 3 Biass RitEa1s,
Bromelain /KEVIHT,  53%iF 9 i AR 2 SR AF BRI, Pt AVAWR I o 2 B RRZE 1l oy i 45 SR
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Fig. 4 The changes of total amino acid of shrimp heads in different exogenous enzymes

CRERRE VY B A IR RR A B i S S AT A, s A 0 4/ M e A B ISR T A
Wk HL—ANBBEE AR S A, A Flavorzyme 1 Bromelain R 3R 15 55 47140k Fr) £k 7K
fi#¥), 15 Flavorzyme 2H %3 H A % & M, Bromelain 7K W) AH X HoAh AR BE SRS B 7K @40 1)
ity fir R IAI, PR R FH 28R A PR, 8% B P 208 SR TG v ] i 328 389 A AR P A R s A o
XU ) P R E FHAEER S b 2e 00T 2% B FRmb i A 4 FH AR, e FH 2 180 o [l WAg 3R R IR AR 3R 4
= H B A B P B 1) Flavorzyme FHEEEEHBR LT (1) Bromelain HH1T & A B R
2.2 ZTEE SRR KK B 5
221 ZEEE A MRERTUR LK EPIBER 50 22 B2 A R AARAR K 3RS B /K A itk A7 e v HE
JPEREs, SRR 2 . ARBCTT SRS RKED C AIfEES B3 2R (p<0.05), BLJT
1\ BCJ7 2 FIECTT 3 SRAF /K AR ) S g ok B R AR T AR 77 B A AR o (R TT 1 A ERK,
BCT7 3 A RGRYR, TRCTT 2 MUY ZRAN, SR B A FH B R B 9 RAR . BT SC AT
AJ A, Flavorzyme 1EH &2 A8 ik, Bromelain 1F N BREHK, HEBAH — 2 HIEIE,
BeJ7 1 2=RLJ7 5 7, Bromelain & &EIZWI 41K, Flavorzyme & &E1ZW &, HawkF s, &
EHIR FRAEG , X 7K v oA ) e ik B B K52, iC /5 2 1) Bromelain A Flavorzyme &5 &% 1,
CINRE X SRR AL
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Table 2 Ranking test results of the hydrolysate of shrimp heads in autolysis with different protease

formulations on umami taste

Autolysis /7 1 BT 2 BT 3 BiJ7 4 BiJ7 5

i KRR KR KRR K AR K
JESTY I 39P 182 16 212 36P 38P
FemRGkHGE B2 B B M R

CABCTT 1 FESAE X R, ANRIEC 5 SRAS K R AT Fe 5 b 45 SR an i 5 o, wJ
RIAN R 77 2 18] e VA B A AR AT B 350 /N T 1, AT Sk J0 ik B 5l R v W R () AR AL
TR SR LA AR A Y LR T 1, it LA [RIE 77 3845 7K A0 TC 77 110 (0 9% AR AR A, 3 B2 o Ak 1) 22
F5life, SBCJ7H Flavorzyme &G NS SURMRASAL K 70 B 45 SR AH— 8. B2y 1. BCJT 2
AAC T 3 FRCERAE 2 508 0+ 0.1. 0.05, 1fi Autolysis /KfEY) Bt 5 4 Alfic /7 5 M°H-0.9. -1.2
Ai-1.0, HAECT 4 S5E5 S SElvkEs, Hit, B 1. Bl 2 FIETT 3 nI4e M K e ek
M, BAMEER, BEORELE, ER 2 ST sce T B AR, BoJT 4 FIERTT 5 3RS
(7K DGR I 22 o BT 2 TESERRHE T SL a0 i (BRF 160, R ULHARC 77 2 SRAF /K fde 4
SR, RTECOT 1 AR TT 3.

Rk o B
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Fig. 5 Radar graph of electronic tongue of the hydrolysate of shrimp heads in different protease
formulations
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80.99%5 76.84%. BCJ5 2 FLJ7 3+ BCJT 4 BEMERCR AR 22 . OB AR b 1 P (R I T
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Fig. 6 The other indexes of the hydrolysate of shrimp heads in h different protease formulations
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Table 3 Ranking test results of the hydrolysate of shrimp heads in different dosage of protease

Jnity =
gt%j 0 108 216 432 864 1296
(U/g #Eib)
FE RN 48°¢ 33be 142 182 31° 29°

FF bt KUK IR P BRI HOKWR BERREE RR R

FH o 0 45 SR DL 108 U/g # St il 2 25 7 A AR Rt HREH, 25 Rl 7 P ] 3
AN T 0 2 B T K AR B R R R . B BRI N, KR R 2 DI B
o 1296 U/g K i i B /K fa kB A 21 3, W 5 v T LAt K i, 25 5 78 26 15 vk 5 864 Ulg
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FERFL 432 U/g #F it NG & 3RS R /K A W AEL 2 0l 9-0.2 A1-0.5,  RWRAE M 0.6 AT 1.2,
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Fig. 7 Radar graph of electronic tongue of the hydrolysate of shrimp heads in different dosage of
protease
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Fig. 8 The other indexes of the hydrolysate of shrimp heads in different dosage of protease
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Table 4 Ranking test results of the hydrolysate of shrimp heads in different ratio of solid to liquid

AR 1:1 1:1.5 1:2 1:2.5 1:3
(g/mL)
FE B AN 18% 152 20b 20b 29P
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Fig. 9 Radar graph of electronic tongue of the hydrolysate of shrimp heads in different ratio of
solid to liquid
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Fig. 10 The other indexes of the hydrolysate of shrimp heads in different ratio of solid to liquid
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Table 5 Ranking test results of the hydrolysate of shrimp heads in different temperature

wE (C) 45 50 55 60
FE b R AN 25b° 122 172 26°
[ESTY NS5 Wiz R 4T e e

LA 45 “C BRI L 3RAT K MDA ot BRAH, R~ 0f A () A Tk 2 R A3 R Sk 7K A
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I R PRI R R SN AR 1 KR IER o IRAE AR I R 5 ERACR AT, & E
JRUARFIRRIR 1 b, SR B PR AR 5 VR . 60 °C I ATk B2 R 45 /K AP A7 A2 TR AR R
WRAEL 79079 0.8 A1 1.8, MRy, Hid ik 5 8 e F ks 55 “C MR IR R SRAT /K 25 IR
{ERRRAEL 20909 1.3 A1-1.0, Hmwkesy, BATHEE(E I AORURIG; 45 CREMFHR LR IIK
R BB AR RAEIS A 0, KT SO°CHI 60 “CHEEMENREIRIF IR 50 CREMER 3R
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Fig 11 Radar graph of electronic tongue of the hydrolysate of shrimp heads in different
temperature
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Fig. 12 The other indexes of the hydrolysate of shrimp heads in different temperature
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Table 6 Ranking test results of the hydrolysate of shrimp heads in different enzymatic hydrolysis

time
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bR B B A VB 22/ T 1, AR SRS G NI AR . B AR 1 b FEh R RR L RIR
AR BRI AR T AR AL 505 B 2 h A il BOVRAE AT R R AEL 2090 2.0 A1 0.7, R I v 5 78 i
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Fig. 13 Radar graph of electronic tongue of the hydrolysate of shrimp heads in different enzymatic

hydrolysis time
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Fig 14 The other indexes of the hydrolysate of shrimp heads in different enzymatic hydrolysis
time
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TR KB A R ORI IR, A AL T 1 KD ER - B K RS 8 LRV 2 b IR R IR
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Table 7 Total free amino acids composition and content of the Hydrolysate with umami

(mg/100mL)

IR HEAERSE LERERSE AEm TEEERYE AEERSE
NEAA AR 133.84+0.22  151.90%10. 70
HaEm 118. 00£0. 03 197.01+4. 42 At 127.6740.52  148.59+11. 05
N 231.26+0.10  238.42+13.49 AR 72.2240. 49 68.41+10.17
A 58.57+1.66 67.68+8.25 RHER 134.754+0.73  191.34+38.72
RN A 75.74+0.20  161.57%32.01 R 206.93+0.22  213.9241.42
AN v 93.3540. 17 101.67+13.23 FRAR 122. 08+0. 61 125. 07+8. 47
P 0.1920.03 16.83+2.17 S NEAA 1133.26 1848. 06




REAR® 37.15+0.55 223.15+4.31 SEAA 750. 40 1091. 67
BER® 188.83+0.31  420.73+16.61 Y SUAA 873.17 1501. 48
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