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EAE KEM KiTH
i Fuk P ATET B #S
(1. P8 T RAUARERERD) RS RHEBE YR AR AP B iR 5 24 1) i ik
TALCARBT G WK BFr 2501035 2. WIARKEY) TAELCRQEH H.O IR S5 2740005
3. FFE TR R AR e SHZibe WA Pri 250353)

FAR' kAR

WE AT RLAAASKEFMEIR, AFRUDLAEK 4 # % L EF——7 K& % 25 (Procambarus
clarkia) . E A 3t 4T (Penaeus japonicus) . F [E Xt # (Penaeus orientalis) & FL 4 i %t 4T (Litopenaeus
vanmamel) £ 4R Sk R, JIE Y ARECRIEIF KW E AR, AMER . B, TEEAFRELE,

T XX 4 F AR Sk B RBEAT B IR R AT B sk T . SR E R, 4 FRaT kBl A AT B el RE

HoA, HAXTER . B ER A LA R AR 3 R R AR Sk B A B 40% 2 A, R BRI L S
EIKE| 8552%; 4 Mk EAMAEFE, A HETLTEN 1247%~1491%; 4 MirkEad A
B FARERSEAT 40%U L, B8 HREERESERT; HAXI, o ExaF FLA 5 Xt IT
3 MR Sk Bk s A B T KR AT, 35 %] 12.38~15.00 mg/g, T KR A AU Y 3.39 mg/g;
HHFEEEUNNEMITA A AT LA S ERE, 2555 68.46 1 61.62 pg/g, #E XY
41.42 pg/g, 70 KR EE U K 30.71 pg/g; 150 KR A UFEF ko F R4 E A0 3 R drar sk iy 3 4%,
KB 467%ELE. HMULTN, 4 HIT kP HEFEWNEGRMEALR, AR ST LPaIE, TF

FRFRFERDEEERBOK, WA B RIR U T K HAT A S 2 e 8y w8 M A (8 2 8 IR R A o
KR Ik R BOEH

FESES S9852 XHEKFRIAEE A 0 XEHS  2095-9869(2022)02-0228-08

HRSK RV UREM N T R b i £ R T, 2

AN IRA T 1Y 35%~45% (Cao et al, 2014), #
ChE ML GE TR 2020 ) (kAR Y e B
)Ry, 2020)4% 38 , 2019 45T [V AR AR 2K AR 77 58 4
i ik 600 J3 t LA b, i, 294 48.7 U7 t BXTHR
H1'50.99 J7 t 1) 7 [K i 2 R (Procambar us clarkia) # il

TR Ak e ER T, k™ AR 09I Sk R S A
30 77 t KA b o AR, YR SK R 5 ) SR IR T
FEIFHA 24 — MRk E T YIS T J WU i,

1 ™ B ) S 5 Y (Hossain et al, 2018); &4k
e & B H E/K(Guo et al, 2019; Jiang et al, 2020;
Prameela et al, 2017), 22 (Suparmi et al, 2020), H
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725 (Guo et al, 2019; Tan et al, 2020). X E N EJL
HIEUFH &) (Gomez-Guillén et al, 2018; Prameela
etal, 2017; Nufiez-Gastélum et al, 2016)F1#s 5 (Li
etal, 2018; HZEFH4E, 2018; ZEMEMLAE, 2018)55 5 57
BT B A= S ) B o B 1 BT S K il 7 ) R A
RENEEEENERRZZ —, BIEMIFE ZHEA K
SRBUEAL IS PR #8552 55 Bk, 10 58 3 I AT TFR A A
LT “SHNEmERT o BET, TFLEFYZ
FAVES R . MEARL B AR 7 R S 35 A R R i, 7 it B
PMEAS =, AnRE ST 43 A X 2L AR Sk B S 2B 7 R
K. AR . R R S R AR S MEINE =, BERT LA
WDIEE I Y, dRe AR D LB sS , FIE
— 2Pt

P ChEW GRS 2020 ) A, O [C)RE
WR 2 4 [ 5 B THFR e K IR KR, T AL 4 Y X IR
(Litopenaeus vanmamei) . H 4<% I} (Penaeus japonicus)
1 [ X I (Penaeus orientalis) 5 4 R 28 i 7K 5551
AR 87%VA L, W2 IR FRFH AR B K 4 R
(M, 2019). HAY, mMARAXIX 4 Flfk RS
ATV B AGE . R T S AR SR B, A5
XPILZRIX 4 B QSRR i R Sk AT AR L BT L 2 2
M. Wills . MR R LSS REFEE TR0, IRl
T X LA R T TP SR PEA 2% SR I Sk 9 & R
Wrfle RIS, @I R A MRSk i A B IR U 25 5%
AN TR] AR Sk GER T AT S 0 1 s (B A0 ) P 2
FOSARYE , DI — AR BEUR SRR N T & o

1 #wRERE
1.1 MBS5iE&E

111 ## RSk . 4 FheEIT R 2019 4F 10 H
AT IR B ra iR T e RS A 1L AR
B THAGE; HAXIER, fhEXTERFLGEXT IR
FE A AR H IR SR DIBURS, , F18 CUKAR R R IRAT
%

ALY y-BREE A IR AR YR A BR A W
WRF ZARUEN . Carote Nature A w], Fii+ 5 FUIAIMLAR .
O iE G250 dbl R ERHE AR AR Hi
§5:711be by S s ¥ VL [
112 BLE%EE&  DS-200 L5 LML,
TLIT BRI ST 5 TS-100C &R AHIRFER, VT.90
FOINTH 32 mEHMUAR) 5 Allegra 64R (52 R B0
ML, BECKMAN /A #], ZE[E; TD6M £ AR # &L,
W EE R ST B 2E A AR A PR R UV-2100 5580 UL 536
HeEETE, UNICO Anl, £E; LGJ-10 SLEAI 2S5

T AL, db R TR A A R R A A
SPD-20A = SUBAR C i X, & H AR (F M)A BRA w5
DHG-9070A A T4, RS 22 S0 i 2 A BR Y
Al EEZ IR AL, BWGIR T RARAR;
/K BCD-455WLDPC vK#, # & /K; Sartorius
BS2248 L F K-, L L FIIHUER R G A RA A .

1.2 FHik

121 Ik b AR E e 4 FpEE 4350 BE L
PEHL S L, FEYIICIR Sk i 5 43 5k it 4 0 ot dt e LR
S, TR R ARk SRR L
122 HEORREAFTNE PADKAR B ¥ TR
RSk, f# R GEFREL 100.00 g Ze 47, YI/NER, Sehn
A R A AR K, A 2 AL i,
TIMAKEZY 5 AR (mv) i T8 A BRER K 213K, 2130
4°CiRIENI, 8 2L idlE, JEH T 4°C . 10 000 r/min
FAF B 15 min, /NGEIEL LEMIR, WE LB,
FEUUIE o IR ED AR S 2 AR IO, Ko i O A
BUG 22 /M, T-18CHRA7# (LR, 2013).

F5 5T 2 77 1R F Bradford #:(Cheng et al,
2016), LIA-ImiE y-BREAVERREER, D% S
W G250 FE MY, I IRAE 595 nm Kb FMOLRE
PAWOCEEAE AL bR, AR IV B (mg/mL) A AL A
BEAPRMERZE S y=0.536 6x-0.000 2 (R*=0.998 8), #&
Jei o NF IR SRR R 1 P SO AR A 338 > s R I 0 s R
FE 595 nm AMAIMOCEEAE,  FRbRIE SR SR B Y AR
F & i (mg/mL), MRSk 8 & i e A (DR

oo - G XD XV 0
HE agﬁ(%)—mxlm%} (1)

P, o TR YR BEE T3 IR BRI 2 1 B
VSV BT MR B (mg/mL) 5 Dy 38 FHL AR 1 B2 OB B A
3 Vi A R BOR AR (mL) ; m R B A fif A
K (g)-
123 RABA LR A FNE A AR HE
R T EEALE R Tk, Wl kS | GB
5009.124-2016 € & il th 2 B/ 1 I 7E ).
124 BERERIRA AN E FRELKZ) 100.00 g
fRURER LI ERE, 7 fAARF (MY 95% . BEHR
PEHU(ZE TR . 90 r/min)Z 16 h, 42 B0O% E5.05(5000 r/min,
15 min) 5 WAE LW, RIOMERL SRR P2 IO/, Ko
WOHAR B G MU o e 2=/, T 4C T IREF&EH
(Lietal, 2018).,

R Sk B AR S A B R 58 A A3 O O
CRIETRAE, 2011) X AR K W i B2 O ek A 73 > 70
T, W B BORE I S AR B 0.2 mL, #EATIH AL . HomT
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(85I RE HE 820 nm AR B G EE(E,  Fh bR o
2k y=0.845 8x+0.005 7 (R*=0.999 )R 15:H5 B 11 75
a, ARG LG &
C, x10x26.3x D, xV, @)
0.2x1000xm
Ko, ¢ RORARIE MO FE (A T3 B B i 7% i i
(ng/mL); D, F/nMi e P2 OB BT EL; Vo o iifg
FEBGRARF(mL); m FoR BT EEIR kL ().
125 SFHFERBRAAETMNE  HlF/TES 1247
BENR B BORIE A — U, K BIFE FHE BRI — & H b o
MRS 2R i I 2 HEURE DG SCHR (R 55, 2020)
DI A BB, AR Sk HR 7 25 ORI T 18 Y
B I 58 W B RAE 472 nm KT AOMOGEE(E, T
HEPREITZE y=0.181 8x+0.017 (R*=0.997 4):K15-H
BWIFE RO, BAXQPRMIFLIFER & &
HF T & R (uglg) = 2520V 3)

o, ¢y FoR RGO BE (A T3 B B A I
it (ng/mL); Ds FREFT ZARBORFGRATEL Vs Fom
IR Z PR R (mL) ;s m R BT T EEIF 3k it 4 (g) o
126 FrZH&Akezne H 7 2 1 1 45 M
o2 kS 09K 15 AF (2020), B AR EOK 24
100.00 g f# VREFL (i my), T 50°C TR E,
W, FREmM)ER M. 2 5IFRE 10.00 g HFL 408
(my), JILA 1.5 mol/L HC1 (BRI LL 1 : 40)iZ¥d 6 h, it
FImiAsab 3, WKVt AR EC 2%
Y NaOH %W CEHR L 1 ¢ 30)12 M0 kb1 24 h, &
H MG SR, HEKvEE hk, 1455250 G
TRIVZRY) ; H2 A BThE 73808 10%0) NaOH i Ok
TEE 12 200 HIALBE 4 h, ELRYIEFAMG, FHEK
VeEH M, SOCHT ZEIHE, H4iF 7R, FRE(m).
IRk e R & e e A (4) 15

g & 2 (mg/g) =

F 7 5 A i (%) =22 100% ()
m xm

1.3 HiEAERFE

AR EL 3K, 45580 MeantSD /R, R
FH Graphpad prism V6.0 Ze it {47 5 K 2 J7 2557
Hr(one-way ANOVA), i /KF P<0.05,

2 H#HR

2.1 4Rk EetfRELL

4 PRk i AR R O AL AR 1o R 1AL,
0 PR R AR 3k oF 4 RS b ey, A3 85.52%7c
£ (P<0.05); LAl 3 FhUE Sk o 42 0F B U IR i
36.77%~42.35%.

22 AMIRSLAEZR., B, ISENRFESE
b3

T HREH 4 BRURSk B s T WA L IR
ENWRETHEWZES, o5 T T 0 i o
Br, HE5RWE 2,

M 2 AT LA, 4 Fls sk 559 26 (5 AR
FEE R, 25 IRSK A 12.47%~14.91%, 5 [CJR
HEUR 5 FLANEEXT IR . H A R v [ e 22 ] sk 2
FaERARE, Mk 2 HIRkZ &SR 5
F %5 (P<0.05),

AN [R) difs o B Sk B g5 oh g A 22 R (P<
0.05), Hrfr, HAXER &R, #%](15.00+0.13) mg/g;
r ] X R R ML 4 ¥ 6 W 43 501 DRy (12.3840.16) mg/g Fll
(12.61+0.23) mg/g; i[RI IRER L 28 7 rh A &
S I AIC T A 3 R, {5 (3.39+£0.09) mg/g.

4 Tl Sk B2 7 Hh R 2R B o DL LAV G R A A
. 8 E(68.46+1.28) pg/g; HKCh HARXTER,
(61.62+1.59) ng/g; HEXTER A (41.42£1.03) pg/g; i
Ta [C R AR A R (30.7141.23) pg/go A ] 5 Aok AR
K P IRE R S 5 2 5 1 (P<0.05).

R1 ATMIRLEERREL

Tab.1

Proportions of the head to whole body in four kinds of shrimps

mn R Species 4HF Whole shrimp/g

¥k Shrimp head/g W3k /4 UF Head/Whole shrimp/%

i [GJFZEUR P clarkia 38.15+5.07
HZAXHHF  P. japonicus 70.29+3.28
FrEXTEF P, orientalis 48.1943.27

FLENIESTEF L. vanmamei 30.05£1.29

32.59+4.02 85.52+0.91°
28.58+1.21 40.67+0.80°
20.41+1.42 42.35+0.29°
11.05+0.69 36.77+1.20°

T SRR AR R AN R 38R 22 57 .35 (P<0.05). T Al

Note: In the same column, values with different small letter superscripts are significantly different (P<0.05). The same as

below
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Tab.2 Comparison of protein, phospholipids, astaxanthin, and chitin contents in the four kinds of fresh shrimp heads

A EHEE Wil & it IRE R &= HEESE

Specics Protein Phospholipids Astaxanthin Chitin

p contents/% contents/(mg/g) contents/(ng/g) contents/%
TLECJRZEER P, clarkia 12.47+0.34° 3.39+0.09¢ 30.71+1.23¢ 4.6740.16°
HA<XT#F  P. japonicus 14.91+£0.31% 15.00+0.13% 61.62+1.59" 1.63+0.11°
R EXTEF P, orientalis 14.43+0.49° 12.38+0.16° 41.42+1.03¢ 1.77+0.13°
FLEERT IR L. vanmamei 12.97+0.43° 12.61+0.23° 68.46+1.28% 1.70+0.18°

FH 76 28 % 1 U] D o [ it 2 MR R S B2 5 0 v R B
B, IR Sk e T 9 (4.67£0.16)%; 1 H ASXF R .
FEXF MR LS FLAR X R 0301 o T (1.63+0.11)% . (1.77+
0.13)%M1(1.70£0.18)%., 3 FhxflF iRk J& 54y v F 5%
RO RARE, RS o [CF B IRIR L Z ) 22 5
3 (P<0.05),

23 AT EERBSERELLR

£ dh P TS SR A A AR, BT
AR A & B AE, 2018), 4 FREEIF L
AR 17 POk g8 & s R %k 3,
R 3 BRI LAIE Y, 4 Fhif sk Z L A2 57 4,
Hrp, AT EER & 53 40%LL F, HAX
WREEE R R 46.78% A A, 4 FREEIRL p AT AL R
TR 5 PR AR e AR RN AR
AR R EIR ;4 FhEEER Sk R 2 SR ——%
ARG 17 FhaEmh S mamny, K, HA
X R R Sk b o2y s R A X S B e o, ik
(14.68+0.05) mg/g (P<0.05), | [ XF HF A1 LN 752 5 015
AT, 29°(13.33+0.06)F1(13.06+0.06) mg/g, 7%
JRESHR A 12.53 mg/g (P<0.05), HASXFUF | o [ Xt i
DB LGP e Xof R i R Sk fif | R 28 SR 24 oy B 2 SE TR
1) 40%, 15 [QREARIA B 48.52% 4547, 5 3 Flokt
W Ji) 2 5 J 25 (P<0.05)

3 it
31 HAEFUHTHARIRNLEN

M 2 B A0 T g e v e T B R R, DA
SR E D b SOTE S Dk LR o 2R R
FIPWRFER 4 Sk 7= 49y o B8 A A i Y B o

7, w TR AR Sk 5L 28y AR A 85% e, T
HASXFAR | o B R LA R PLAATEE X HE 3 Ffotf BRAR Sk o

RUFFUR A 40% 25 o AORET Sk BRIE ST, AMUE S
EMIAEETG Y, R S i TR AR ORIR B, I,
A W BN IRk S B IR A T S8 3 B TE R R

32 RkEFRMABEITELEARABY/MK, &
BB RIF L 0TI

VA UR IR0 T 5 R v = A B R K R ) R B R
AR 75 YL IR (Prameela et al, 2017), ARHBF5T 4 FlFUR
ShEAGERMEEES, 4L TEDY
12.47%~14.91%. IRk FUK R 515 B ) 2 SR
MM T R FLTR & hE 40%L) |, H ASKHIRE: 2 36 %)
46.78%7c 475 H. 3 FhATHRER Sk rp, & FHURZAEEIR Y
m BRI 40%, B [CIREEIRHE 23R 48.52% /4
4io Nirmal 45(2020)0F58 %W, YIFLEFYHED
filg KA, 70% LA b 2R S AR K AR 2045 3
M, R EKEY . ZIREE SRR IRAE R E R R I,
R H 2 A bt S84k S BT (Djellouli et al, 2020) ., L4 %
KR FEAL TR (ACE) Ml (Gao et al, 2014)F1 B-73 A FHID
fiill(Li-Chan et al, 2016)58 1% 1, &R 32 W H T B 24
b S AT o ERT, R A P R Tk w1
IR S A P T M R S B AR R E AR R L, B
Uk, 7T L2 R FH R 8 5 AR X R A 1 8 Sk 2 74 %
VR AEAT 2R (/K A K R S SR A5 7 I T K o
33 IRLEFWIEANRIBIE. KEZERKIEN

AT

R FIUR T 25 2 I8 T RR I P& Moy . WERR & —
T AR B , K S 0BG 01z FfETh gt
PRAEEES o T T R T ) Tl i DR 350 4 7 A — Bl
FARTR(EPA) I+ /SR (DHA)X f ©-3 Z248
TR iR (PUFA), #1A R HE R TR R 1 B AR 8 75 4
B = (Shen et al, 2021), FHIt, ##AIENIREMER
a1 M Lo HEAT I & R (Wang et al, 2020),
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Tab.3 Comparison of amino acid contents in the four kinds of fresh shrimp heads
—— ——_— IRk R IEFR 7 5 Amino acid content in shrimp head/(mg/g)
Amino acid type  Amino acid name b LGB H AT I RO FLARBERT AT
P. clarkia P. japonicus P. orientalis L. vanmamei
DT AR MR Lys 5.13%0.02¢ 10.05+0.04° 9.0240.04° 8.83+0.04°
Essential amino KNEMR Phe 4.30£0.04° 6.51+0.02° 5.43+0.03° 5.41+0.04°
acid (EAA) &R Met* 1.34+0.01° 2.65+0.03° 2.13+0.02° 1.93+0.01°¢
IR Thr* 2.46+0.02¢ 1.93+0.02 ¢ 3.43+0.02° 3.09+0.02°
SIRER Tl 3.73+0.03¢ 5.61+£0.03° 4.80+0.04° 4.42+0.04°
SEHR Leu 6.24+0.03¢ 8.29+0.05° 7.46+0.03° 7.1340.03¢
#isER Val 3.97+0.04° 5.62+0.05° 4.65+0.03° 4.60£0.05"
IR Tyr 1.95+0.02° 1.64+0.02° 3.35+0.02° 3.3240.02°
B2 ¢ -7y WER Ala* 5.26+0.02° 6.10+0.03° 5.33+0.03° 5.28+0.03°
Nonessential fi%#2 Pro 2.98+0.04¢ 4.30+0.03¢ 6.02+0.05% 5.40+0.04°
amino acid AR His 2.70+0.03* 2.1240.03° 2.2240.03° 2.48+0.03
(NEAA) WA Arg 2.18+0.03¢ 7.95+0.06° 9.89+0.04° 7.27+0.06°
25 ¥R Ser* 2.09:+0.02° 1.3620.03° 2.20+0.02° 2.77+0.03°
REEE Cys 0.72+0.02° 0.60+0.03¢ 1.1740.02° 1.02+0.02°
HEm Gly* 3.73+0.04° 5.81+0.04° 5.48+0.03" 5.78+0.04°
REHAR Asp® 5.45+0.02¢ 3.25+0.03¢ 7.42+0.03° 7.93+0.05°
LA Glu® 12.53+0.05¢ 14.68+0.05° 13.33+0.06° 13.06+0.06°
R E A Total 67.68+0.10° 89.85+0.19° 94.77+0.35° 91.00+0.21°
amino acid (TAA)
EAA 28.10+0.03¢ 42.03+0.16° 38.18+0.16° 36.64+0.14¢
NEAA 39.58+0.07¢ 47.82+0.06° 56.29+0.13% 54.35+0.09"
f IR S R 17.98+0.06° 17.94+0.07° 20.63+0.04° 20.99+0.02°
Umami amino
acid (UAA)
FHR SR 14.86+0.05¢ 17.33+0.05° 18.53+0.14° 16.37+0.06°
Sweet amino
acid (SAA)
UAA+SAA 32.84+0.09¢ 35.27+0.07° 39.20+0.15° 37.3620.07°
EAA/TAA/% 41.52+0.02° 46.78+0.08" 40.29+0.13¢ 40.27+0.08 ¢
(UAA+SAA)/TAA/% 48.52+0.14° 39.25+0.01° 41.36+0.14° 41.06+0.03°

TE: @ NEIREIEN, ANTREARN; FTEEE b7 R AR R R 25 13 (P<0.05)
Note: The symbols (@ and A) means the umami amino acid and the sweet amino acid respectively; In the same row, values
with different small letter superscripts are significantly different (P<0.05)

AR, HAXTER . b EX IR F LRI XTEE 3 Fp
ST AR AR Sk A WA & 4 12.38~15.00 mg/g, 1M 58 [C 5
FEURIR Sk B S U 3.39 me/g A4 . HTEREY
W NE o AP A TR Sk R s Wb (B 25 Hi 45, 2018;
RIRMAF, 2018), UL, AR A L2 X — BRI
WS IR A T I AE DG T BE T PR A S T K,
JERVE TR 3 Al HRURSk B F2 WE R

IR KRR Sh Y h i R R RS PR AR,
HHEA S m b a1, IFE ZEEM . B2

Pttt S AT D BAT T R R R R S, B IR K R AR A
ARl Y €6 2 S PR (Prameela et al, 2017; XK 3R &E;
2019). HEHRiE, HFE FE PR ALTE PR H b 2
N, WEKRET ., MR MEEM B-HE MR
10 £%, J2& a2 H B Y 100 £ (Naguib, 2000; Silva et al,
2015), T AMARRES RIFE £, HEEMNKEM
BRSk L PN IE B R 5 AR R TR 37 4 b 4K 43 (Nirmal
et al, 2020), AMFFTEI, HAKGFERFN LAY X HF 8 Sk
R XS Bk F] 68.46 Fl 61.62 ng/g Z2ti,
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FEIXTUHRZIh 41.42 pe/g, 10 5e FQJRZEUMUR 30.71 pg/g
At B, FIHIBE O RSk B SE 0 BEIR T L ER T R
= B B RTRE . XF 4 RPNk, nT RS
F& H 7S X 0 1 PL 4 T8 X6F B Sk B PR A T R
7 B ORI, R 25 L v [ G AR S A Sy D
KR o

34 EREEMNTLEFMWIEAFRBZTRELEX
R RS IR T

F 52 202 H AR S v e —a15 15 FL A BH P 1 21 4
S NS N R SR Y/ 3 oV 3 AN TN b
f AL T AR 2 AT IR AR B2 A
A (Liu et al, 2020), HSERTEMF . B 7e b & 0 5
o, AR A e 2 R AT A W AR A
FLi s, PRI, 76 A SR Sk 28 5 4 $2 B /K &%
RIAMEMIBENE . MR Rl E, TRk — 2
BREINE R 72 R 27 i BT T R 5o ORI 4 ARk
SSRGS RGN, AFFEXT 4 iRk e R &t
IT R s . hs R, SolC R HRIRSL e R &
ERE, 2 5IFLEEE A 4.67%, 1 3 FhoxtiRiE sk B
TR RAUN 1.63%~1.77%., HIt, % 4 FhlFk K3
Wi, vl IQ R B MRIR Sk 28 529 ] e f (E A 21T H 52
R IF % o

4 NG

AWFFELAINZR 4 Fg DLIF—Fg [CRES IR . HAS
XU | v X R R LN P52 o 0 ) e o sk Ay JEORsE i
TNFEPRIRER L B8 A . SRR . BEIE . IR &R
W R o, MeRW, 4 FpiFsk 52 0Fg k& i
i, HASKFIR A O B PLAR TR X R 3 bt iR
Bk 5 A MR AR Y 36.77%~42.35%, o [G LS 0 Sk
BRI T 85.52%, [HIt, A3 WhEEXTIRk wE IRk
TPIF R, ik s TS Y fgs iR 2% . 4 Fpim
ARG R FES, 25 6k i E
12.47%~14.91%, H 4 FpoRL & A 2 R A 2L 57 4,
MR R IR & Bk 3] 40%L b, | FHRE LR
TEEE, Wik, 4 FaFskIAE AN E A K/
Bk R IERRIT KA GEIR ;4 Pl sk v o (GRS I
HRSk e R Srm it & T 3 et irarRsk, i58) 4.67%
LA, ih A FAETA B 70 A 7 i 1 SRR U
M 3 X R Sk il g 2 2 D0z 3z 5 1 e LGSR
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Analysis and Evaluation of Shrimp Head Quality from Four
Common Shrimp Speciesin Shandong Province, China
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Abstract To make full use of shrimp head waste, the protein, amino acid, phospholipid, astaxanthin,
and chitin contents were determined from the fresh heads of four shrimp species, and the quality of the
different shrimp heads was compared and evaluated. These shrimp heads came from four common species
in the Shandong Province: Procambarus clarkia, Penaeus japonicas, Penaeus orientalis, and Penaeus
vanmamei. The results showed that the weight ratio of the head waste to the whole shrimp weight for the
three penaeids reached approximately 40%. The highest weight ratio (85.52%) was observed for
P. clarkia. All shrimp heads were rich in protein, ranging from 12.47%~14.91% of the fresh shrimp head
weight. The essential amino acid contents in the shrimp head proteins of the four species reached more
than 40%, and the umami and sweet amino acid contents were also high. Therefore, the shrimp heads of
these four species are suitable for the development and utilization of protein hydrolysate/peptide amino
acids. The phospholipid contents were 12.38~15.00 mg/g for the three penaeid species heads, and only
3.39 mg/g for the P. clarkia heads. The relatively higher astaxanthin content was 68.46 pg/g for
P. vanmamei and 61.62 pg/g for P. japonicas, followed by 41.42 ug/g for P. orientalisand 30.71 pg/g for
P. clarkia, respectively. Therefore, the penaeid heads can be used as a raw material for extracting
phospholipids and astaxanthin. However, the chitin content in the head of P. clarkia was about 3-fold
more that of the three penaeid species, reaching about 4.67%, making it suitable for the preparation of
chitin-related products. Findings of this study show that the by-products of the shrimp heads of these four
species are rich in protein and amino acids, while the phospholipid, astaxanthin, and chitin contents varied
significantly in the shrimp heads. Therefore, high value-added bioactive components can be developed
from the shrimp heads of different species and may have a wide range of application.
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