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Nutritional Characteristics and Umami Assessment of Fuphausia superba and Exopalaemon carinicauda

CAO Rong, ZHAO Ling, SUN Huihui, LIU Qi™*
(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: This study aimed to scientifically evaluate the potential value of Euphausia superba as an emerging resource,
and to provide useful data for the processing and utilization of small-sized shrimps into high value products. E. superba and
Exopalaemon carinicauda were selected to analyze nutritional composition and umami taste characteristics. Moisture, crude
protein, crude fat, ash, amino acid, and fatty acid composition were determined to analyze the nutritional characteristics. Free
amino acids and flavor nucleotides were determined to calculate taste active value (TAV) and equivalent umami concentration
(EUC), which indicated the umami taste. Results showed that there were significant differences in crude protein
(13.25% vs. 16.41%) and fat (3.12% vs. 1.10%) contents between E. superba and E. carinicauda (P < 0.05). Their fatty acid
compositions were significantly different as well. The content of unsaturated fatty acids in E. superba was relatively higher
than in E. carinicauda. The total content of amino acids in E. superba protein hydrolysate was significantly lower than in
E. carinicauda protein hydrolysate (P < 0.05), but the proportion of essential amino acids was higher in the former, meaning
that the nutritional value of protein in E. superba was accordant with the FAO/WHO pattern. Inosine monophosphate
(IMP) and glutamic acid (Glu) played a major role in contributing to the umami taste, and the EUC of E. superba and
E. carinicauda was 11.01 and 12.98 g MSG/100 g respectively. Conclusively, E. superba and E. carinicauda have high
nutritional values and desirable umami taste characteristics, indicating promising prospects for use as ordinary foods or
condiments.
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HEAUS (Exopalaemon carinicauda) &3 [ i &
LRAGURE, KBRS, BaHN. +-EH. K
BARRL AIFEY, RAEIMA K 44~5 cm, ERB S
PR ARBL . A R FIRURIESE S . PSRN, R ERbE
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1 ME5HE

1.1 MRS

FAMRBRIR, PR3 ~4 cm, F “FIRBEER A 5
WEERIR” B T-20144F5 H BEIL 744 Kl 48
Bl “% R SHEAME A E A s B, Wk E
WevkAS, RIERAZAE—30 CUKMEF, 20144E7 A IBHKLL
Ba, ERAFTEARR KA P& .

BV R R 2015495 H R B E B b1 HigEE Y
Sk, RK4A~5cm. REF LI NITEAE, RAKH K
fF 1 hNIZ SR s, U T 5 IR AT 9250

— 1M C(adenosine triphosphate, ATP) . —
R IR T (adenosine diphosphate, ADP) . FARERZIRTF
(adenosine monophosphate, AMP) . WL#& (inosine

monophosphate, IMP) . IK#IEISIZEF (hypoxanthine
riboside, HxR) FI/XK#EMEN (hypoxanthine, Hx) ArifE
e (AEE>99%) « FAEMIRFEbRAES (LEE>99%) |

TE T R R R AR v S (AR >99%) F[E Sigma
NE B O (BohEEa) Merckfb TH AR
(R HRAR AR o rat.
12 5%

L-8800 B & B/ H 2 7 M HAHIL A F

GXL-258 mi =00 &R H B m B ARG R A A
DHG-9423 AR iR R IR SR TR Rk 22 500 i
HHMWAT; KDN-OAARIYLIKERA B s
HIRAF; SZF-06% R KAl FRVEI S RHE (-
) BIRAR: 26958 MG R4 SEE Waters
A 698ONTI S A A . 5973/ i EH
Agilent/A ]
1.3 HiE
1.3.1  FEARE IR E
KFGB 5009.3—2010 €& &b /K3 (il 2 ) T
RN E ARy E B, RAGB 5009.4—2010 (£ R4y
M e miR R bevk & K 4y & & RAGB 5009.5—
2010 Cfr b AR ARG E ) LG e B e LA A
7, KHIGB 5009.6—2010 (£ lgifiE) & K
BOENE RN S8, AT FRER G .
1.3.2 RWER 4R sl e
SRR Tk, RS- RER R HUR
fig, WESACIE, KA G- BT . A
A ATEEHERE (30 mX0.32 mm, 0.25 um) ;
SAEREAS 155 kPas @#EFE TR AE230 °Cs Kl 2515
250 'C; JHEAER: A3 C/sHERTFE210 'C, f#4HF
10 min. FRiGAPF: TR BEERETOeV; iR

134536 Blm/z 50~500.
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IR AR FETR & = ) 52 2 B GB/T 5009.124—2003
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MIN15.0 mL 55 ¥ &0 1) S 2 MR ¥ W (ot & 43 4K
10%) , HpiJaet, Bk S, hM=EpH 6.5, i
0.45 umyENE, R e ROBUH (53R4T 5E

Bk M & B Shiseido C5 SG
(4.6 mmX 150 mm) ; MBI O FTEIR . — )%
TRAEWL, WEES 5125200 20 mmol/LFI40.0 mmol/L,
pH 5.5; Jii#0.8 mL/min; FEif40 'C; KAMGMEE, &
M K260 nm; BEFEE10 pLo FOERE M ShrdE L&
i PR U L F) R B IR (1] S e i R 5E AMPL IMPL S PR
(guanosine monophosphate, GMP) &1, LA .
1.3.5  JEURVETEME (taste active value, TAV) 5

AR (D HHTAV:

B o LA R O A0 0
A IR Y
1.3.6  BRME M5 (equivalent umami concentration,

EUC) M5

EUC/Z B WA R 55 SR B R 2 18] A2 ) 1y [7] 4
BEAE A, DAIE SF EE0R BT 75 (10 8 2R #24 (monosodium
glutamate, MSG) FR". %A (2) 5

EUC/ (gMSG/100g) =Xab+1218 (Eab) (Xab) (2)

Arbe 1218 8 AR W £ a9 B vk S L TR
JRE B %o s b N R S L TR AH X T MS G i Ik 5 4%
(Glu=1; Asp=0.077) ; a v EWRIZH IR B &80 %;
b, Wk A% B A T IMP I %k 250 (AMP=0.18;
IMP=1; GMP=2.3) .
14 HRaem

KHISPSS 17.08fF X Mt it A7 b B, LI E K
2 BIRR3 AT, SR UxEsER, PUPE/ANT0.05
NEZE, PEKT0.058AMEE,

TAV=

QP

2 HRESH

2.1 HEAEFRRIE R

AU 5 R B SR A R K S R AR
RIAKIY EAGERS. i, BRAFHEREAE R
RS 2 B AU R I LA DS R AR
IR S iRE R 2", (HEERAEROR, X ATRE
55 RiTige FH (R SEB6 JERE ¢ o A ARBIRIR 1R B A Ab 2 B 43 52 4
Prfgisl. . R DL M A 2 R N R R Y,
B A SR SRR S A AR Sk AT
FAMRBRUR R RS AR, EASEAANEK. RS ®
SR, X555 EREP T RS REL.

WMFRIFR, RS R AR5 8 T/ N R,
2 PR BARTER K BARIE, HEREFHABRARKNE
S HERAMHL, BT & A A RS R
(P<<0.05) , TikHAEW;& &2 EMmeE (P<0.05) .

#1 HERBFSHRAFEREFAR

Table1l General nutritional compositions of E. superba and
E. carinicauda
%
% BN CrEI=E
Ko 78.67+0.18" 79.1240.14*
G 13.25+0.21° 16.41+0.11°
bichigi 3.12+0.15° 1.10+0.13
Koy 2.4940.07 2.184+0.03

e TR FREOREFRE (P<0.05)
22 JRWERA I E S5 R

X2 FERBFS5HERAMRRARER
Table2  Fatty acid compositions of total lipids from E. superba and
E. carinicauda
%

NEWTR P AR AT jencet=EiN
Ciao 10.31 0.17
Ciso 0.55 2.33
Ciso 19.97 20.73
Ciro — 2.53
Cigo 1.48 10.23
Cao — 0.41
Ciga - 2.69
Cieino 0.99 —
Cyoy — 4.06
Cig 12.37 —
Cigin7 10.18 —
Cigino - 12.76
Caput 1.86 0.41
Copt o 0.86 —
Cy.y 0.18 —
Chtno 2.19 0.18
Cieana 0.87 —
Cieans 1.88 -
Cieans 0.35 -
Cisane 1.23 3.32
Cigsns 1.83 3.03
Cigans 0.87 0.19
Cigana 0.62 -
Cy — 0.66
Cro3ns 7 11.25
Coosn6 — 0.75
Cooans 1.79 2.16
Coo:5n3 17.17 10.38
Crzns 0.79 —
Chgns 11.38 11.56
YA TR 3231 36.40
BN IR IR B 28.63 20.10
2 AR IR & 38.78 43.30
W — KR

K FH AR €3 - 5 1% v ] DL R AR B R AN R R
SRR E 30 RIB TR . IR 2R, RN S5
JEE T 1 0 M R 2L A ) B 2 . R A T A e A A
R 1532.31%, HUPAC,0of1C o Fs BN FN G i 1
EL450°528.63%, LAC 4 FIC g, o N E s 2 ANHLRI I 107 12
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1538.78%, H:H1Cy5 , 31 Conig 5 LEBIE B o R EEFAA
AT W5 2 LB 936.40% , o T B AR BRAR,  HLEAC g, M
Cigo N BAMIRIRDT R LM T PR BT, PAC g1 00
N ZAWHAENTER LB 943.30%, LhCys,sn Corgns
%ﬂ C20:3 )1—3?\:,3\5 °

2.3 KMRRIERR S B B AR ALK

£3 HEBIESHRBOFKEAERSHEZERIAR

Table3  Free amino acid compositions of E. superba and E. carinicauda
and amino acid compositions in their hydrolysates
s TKIREIERRIR & 2 5 % WHEER YR (mg/100 g)
FIERMAE — - — ——
AN R A LS HEAF
ARGl 945+0.11°  8.58+0.09° 57.13£093°  66.37+1.22"
KA EBAsp 5781020 6141017 22894204 3991£1.17"
“Hig RLys 48110.13°  436%0.32° 81431131 69.38+0.88
* R Leu 3912007 4.83£0.09' 2024135 40.56£2.26"
HAEAl 3332013 360023 90.22+1.33"  156.83+2.52"
K1 % Phe 326£0.16° 2342008 28771087 24.09+0.73
HEFGly 3102008 392011 101.41£232°  388.73+1.15°
% FiArg 2931009 493£0.12°  4826%136"  96.28+1.25°
SR Val 268+0.10° 256007 1935£1.16  31.17+2.03°
R Met 2524024 1.65£0.19° 17484087 16.29+1.60°
55 B Thr 2454005 2.33+0.08 3354131 29.7340.52°
ARl 2361013 27440.20' 23661073 2827+1.28"
4 RSer 2291007 23840.08" 949£039"  1651£1.02"
B =B Tyr 2.03£0.06° 2.03£0.10° 1138+0.66"  1526%1.15°
il BPro 130£0.01° 4333024 133.88+2.35"  205.23%1.86"
41 His L13£0.06"  1.46+0.04' 17.60£039" 12352071
T EAA 21.98+0.88"  20.81+1.03" — —
T NEAA 3134+091"  37.37+1.18° — —
TAA 53324179 58.18+221"  71651%19.37" 1236.96+21.35°
TEAA/Y AA 4122 3577 — —
Y EAA/Y NEAA 70.13 55.69 — —
T o« MTEIER (essential amino acid, EAA) ; NEAA.IF0A T & LR
(non-essential amino acid) ; AAZHEMR (amino acid) 5 — ARGt [F

FOMFAATAFE NG FRFORZER B (P<0.05) .

WR3IFFR, EKMBAEERFNE L, HARBELR T
Glu. Asp. LysFlLeud SEAHXBom, 1MH & HEF b
FERENEAEBR KK NGlu. Asp. Arg. Leu. Lys
FPro. AR AU ArgMProl) & & & ¥ = T /M H ik
IF (P<0.05) , Leu. GlyfHis & % & T m W # iR
(P<0.05) , MiGlufMet & & K T 54 K B 4F
(P<0.05) o HFRAMRHI, FIRBEIRR 2 R S =
EmWIE (P<0.05) . FtRBELN 56 R AIFEEAA L
&= FIEZER, HYLEAA/L AASHINA1.22%F135.77%,
ZRWHE., BEEBRAHAL (Food and Agriculture
Organization, FAO) FIF TA4H 4 (World Health
Organization, WHO) X5 & (A5 11 ) & o5 e 2
YEAA/Y AANO4K 4. L EAA/ Y NEAATE0.6LL EP,
Z W CARAE,  BIARBEAT B INAT S FAO/WHOZE S [ 8 5
BRI IR AR

Ui 5 BB TR 2 5 MR UK 77 S VR ) — R E B R .
AWM SR AN E RS B EREER
(P<0.05) o TEFRALRL b, o MR Bl R Ui 120 S 2 1
Lys& 88w, MR AR 8 880w e 5 s B IR ik ik
NGly. Pro. AlaflArg. GluflAsp #i 7 f) 28k A=
W, B AU Gl Asp & B 1 52w T g A
i~ (P<<0.05) »

24 BIRZERESENE

4 WERTSHERAFFERBEERSE

Table4 The contents of nucleotide-related compounds in E. superba
and E. carinicauda
mg/100 g
A TRFIS AR B UT IS
AMP 65.22+2.19™ 4137+£1.77"
IMP 133.10+1.71% 106.28 +1.58"
GMP 3.4140.53% 1.05+0.31

e AAARRBRAS EHFREREE (P<0.05) ; FAFTRREN
HyRRREREE (P<005) .

WRAFTR, %R B H ORI & W A2 52 7K 72 i
BRI — R EE NS, HAHGMP. IMPAHIAMPE i A1)
BEEERZFRR . B R A3 FOAZ RS K IK
NIMP>AMP>GMP, H3 FlZH IR & & A7 3%
Z5 (P<0.05) . FRBEIFVLA RS ERIRN
IMP>AMP>GMP, 3 Fil% TR & & W [FIFE A7 7E i
Z&5 (P<0.05) .

K= B AMPAITTIMP & 8K I8 7% 4o A 1 4
WA 2, RN 3230 5 ATPRE RS2 . ATPAE) 72
AR T AR R SRR, 8 I A B R A A LA
RALRE R . KB, HARNKATPA @S A F
&AM, B m o N mgEa2 #2508
(a) ATP~ADP—~AMP—AdR—HxR—Hx; (b)
ATP—~ADP—~AMP—IMP—~HxR—~Hx. & IR 1 1%
BEERIVLA P IMP & S8 E, R W2 FEFATPR) B4 AT
AL (b) NE. MBI IMP. AMPH &
TR RN, XS R JFUR P 4 K i ]
i, ATPTEULIAEI R A K EFEFAE . 2 FiiF R GMP
FEWBK, X 5Nogushi®™ & BLEh# E R LIAMP A =,
TMGMPF EL A0 T 2 45 K —FL.

2.5 EERRVPAY

£S5 HEBIFSEROFEHREEDREERTAV

Table5 Taste-active compounds and their TAV values in E. superba
and E. carinicauda
e FRIE/ TAV _
(mg/100 mL) R BT R AIF
Glu 30 1.90 2.21
Asp 100 0.23 0.40
GMP 12.5 0.27 0.08
IMP 25 5.32 4.25
AMP 50 1.30 0.83
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i R 2 7K 7 i e B VR AE 8 FHTAV A
EUCHHT VAN . Hidr, TAVEE 2 kXt £ fh i 0% v 5
FEHEATHI e, LA OPAY e — 443 0o B Uk ) Tkt
LA PITAV/NT LR, 12 5 R0 J5 ) S A 28 ok A FH S 1
s UTAVRT IR, 1% 5 R 5O 8 4R P05k A 2 57
BR, HAEMGE, TOERESBOK., SRS IRk &9 E
BHEWEEILR (Glu. Asp) . iFE (AMP. IMP.
GMP) FIHELE/NFIREE . WRSHTRN, IMPX] Fg AR B ih
T R IR EERR K DTk B v o, GG, 17 AMPA
AspXFEEBR TTER L /N, GMPEAR BB BAL, Hl T8 &
WAR, BRI DT Rk A )

N [ B AR A ) 22 18D 1R A8 A R AR 2 2 R ) O
HERZ—. UNEWRZFIRS IR E LR F A7,
AR AR R RN, R S F IR R, R i ] AR mT
AFIBUCK A7 & ma B iRATE 2 (4R IEUC S 51 M
11.01 g MSG/100 gH112.98 g MSG/100 g, X5 K [f)
EUC (13.43 g MSG/100 g) “#H4,

3 4 ®

FA AR BN 58 B AR B YR TNBLARSE, (H AR
AE IR RIEMR AL R 7 R 4 Bl 7 T A K %
. SHERAIMLIL, mMRBEIRYEA S E D E R
(P<0.05) , TWikEW & &S EMmE (P<0.05) ;
AR R R A E B (P<0.05) , H
Y EAA/Y AAT I FAO/WHOHERE K 25 19 51 2 9% (1) 3
B 2 PR ) IR TR 2 BRI REAN I, B AR B I P AN
IR 7 I 2 B AE X

o R B R A F R 34 IMP AN 5 128 Gluotf e e 32
BLOTHR, FAREBEAR I B R H R AMP. IMP. GMP& &
BEEETHRAN (P<0.05) , MAEHSRLR T
BERE LR Glu. AspF RIK T H R A (P<0.05) »
R AR AN R AR FIEUC /7 11.01 g MSG/100 g il
12.98 g MSG/100 g, FATHEAE I EERRARAE . 2 FhiF7E 3 I8
i R SR T T T R AT RS
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