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Characteristic Flavor Analysis of Pandalus borealis Head Seasoning

Basic Materials Under Different Processes
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Abstract: Pandalus borealis head is used as the raw material to prepare seafood seasoning basic
materials by physical extraction method, biological enzymolysis method and the combination of the
two methods, and their flavor characteristics and formation mechanism are explored. The non-volatile
flavor substances including flavor amino acids, 5-nucleotides and inorganic ions are analyzed by
automatic amino acid analyzer, high performance liquid chromatograph (HPLC), inductively coupled
plasma atomic emission spectrometry (ICP-AES) and electronic tongue, the taste activity value
(TAV) is adopted to determine the main flavor substances and their contribution degree, and the
volatile flavor characteristics are analyzed by electronic nose. The results show that the seasoning
basic materials obtained by biological enzymolysis method have higher protein content and amino acid
score, the amino acid composition is more reasonable, and the inorganic ions Na' and Cl contribute
more to their flavor. The seasoning basic materials obtained by physical extraction method have
higher reducing sugar content, flavor amino acids, 5+-nucleotides contribute more to their flavor.
There is no obvious difference in the molecular weight of the three basic materials. The results of
electronic nose and electronic tongue analysis show that the seasoning basic materials obtained by
physical extraction method have more obvious umami characteristic. Pandalus borealis head seasoning basic
materials obtained by the combination of physical extraction method and biological enzymolysis
method have both flavor and nutritional value, and the biological resource utilization rate is higher. The
seasoning basic materials obtained by this method can be further compounded and processed into relevant
seafood seasonings.

Key words: Pandalus borealis; seafood seasoning basic materials; nutritional evaluation; flavor characteristics

W H . 2022-09-22

Fea W H 2L N A TR A P % B (HYJK2021001)

PEF A AT S W% (1990—) Lo, TAREW A+, WF 7 17 & i AR R MRS R,
*OJBAEVEH 2\ D5 (1953, 5, #4%  A SO 1 B T L IR AR K G R .

90 —



f E i KR A

HA8E AW
2023 4E 4 A

China Condiment

BL Rl B 5T

JE B AR (Pandalus borealis) , 5 % A6 J7 K &dF ,
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1.1 #R 55

e AR Sk - H RS AR AR A IR A ) 5 KU 2 B I
(130 000 U/g) At W K E R AR A A a3 H ks
HE S SR TR < S bR HE A 5 I 2T A O 5 AT T RS LA
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Al 3R 77 25 A o Hr 4l
1.2 (E5EEF

Agilent 1260 = 20 AH A543 L 7700e Hi JEKHH A 45
BRI TR EEZHEAREAERA A
[-8900 & AR H 3 7 #rie  H A H LA #] s PEN3
FE fE AIRSENSE A @ ; TS5000Z 7% H
A Insent A& ; SKD-100 g K& A b i Bk 5 #r
128 IR A7) s BSA2202S BT RSP MERF BB R £
EEA R AR,
1.3 SEWHE
1301 A6 & 0 Sk o ok 2 ) ) 4%
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Table 1 The preparation process of Pandalus borealis

head seasoning basic materials

w12 BfEERE

HUIEBRAT Sk e R TG S SRR EE 12 2 AR T
TE1 DEshit  AEEP KBS b AWELERD LER TR
B 7 U B A A
WAL AR AR KRS Ve B SR o AR LE 1 e 3 AT
REfRG T 4% 2 000 U/g INA XK & A1 B, T 55 CpH 7
AT AR 2 hORE R A8 A5 30 LR R T
Ja B 07 i 2
UL BN Sk B T AR 10 2 ISR T
NI 3 b S E B E] LR 1 FOUE U
WA LRSI ATREAR KT S5 v IR VB 13 50 L 20 %%
L5 T2 A TR SO A R R

T2 MM

IZ3 Baik

1.3.2 EFES

K4y 28 GB 5009. 3—2016, % H B 4 T 15 5
K4y M8 GB 5009. 4—2016, R HIkeVE B AR . 5
f GB 5009. 52016, K H ¥ & L IR @ Bk S E

Z R GB 5009. 6—2016, % R K421 B R . 5
I GB 5009, 72016, % A B EH T,
1.3.3 &EEBOHT

Z 8 GB 5009. 124—2016, % F & 38 8 3 4 i1
XM . FREC 10~20 mg [E AR AL & T 2 2608+, m
A 10 mL A (6 mol/L), T 110 ‘C¥4k 22 h, %
HEERAZS0mL, W 1 mL BERE. HadiKERE
2 mL,% 0.22 pm KAHGLFLIE B g8 J5 b RE . 82
$ . 855-4506 7 B F 22 e A (4. 6 mm X 60 mm,3 pm) , F:
HR 57 CLZRE 0. 4 mL/min, BERERFR 20 pL, 43 B[]
50 min,

1.3.4 &S

Z W GB 31645—2018, 3% F i ROBUR 03t 55 3 47
W 5E . FRECHE AR FE K4 10 mg, A 2 mL #8246 K%
fif. 5000 r/min B0 10 min, R 0. 22 pm /KIS
JEIE FRE. IS 3% TSKgel G2000SWXL & 3 43: ,
R 30 CL A& 0. 8 mL/min, M N ZIES
0.2% =M LB MFIEL 1+ 1 BV -4 VA . & Il ok &
220 nm, 4§ Bl ik GPC B AFHEAT 947 .

1.3.5 EBRE T 0

Ca”" \Mg"" \Na" K" % F] o RS & 45 85 7 1Kk 5
TRt Y B AT I E 5 CLU IR GB 5009, 44—
2016, K F B2 U0E 3 VL 5E
1.3.6 SBREZEFR 5T

28 Chen 251 77 32, K s R0 €00 13 35 , v
WHFREL 2. 00 g FEM ARG NN 10 mL 4 “C ) 5% & &
BT UK P 213% ,4 000 r/min 20 10 min, B FiE W
P 10 mL @& BRE RS viie W ER 2 ), & IF LG
s F NaOH 385 pH % 6.5, 454 100 mL, 13
ZH AT  Extend-Cig #:(250 mm X4, 6 mm,5 pm) , i
25 °Ciitsh A A H2lK, i sh A B. H B (fa 3 4l , R A
90% A10% B et ; bR R 10 pL, P3N 0. 5 mL/min,
F il 2% - Waters 2998 4846 U % , #6260 nm,,
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HERRREL 2 g AR AR S 7R T 100 mL #&K A,
BYWSM b % E 8 30 min, B 785 kMEE
I E 354 80 s, HEFEIEIE A 400 mL/min, 45 5t DL AL &
MRS S EER R, BT SARBERERIEINE 2,
®2 BTBERBMERR

Table 2 Description of performance of electronic nose sensors
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Table 4 The amino acid composition analysis of Pandalus

borealis head seasoning basic materials

WSl R R et R R/
FE 4% #E S (mL/em™*)

1 WIC Rl &R AR 2,10

2 WSR2 REEAMNEEAMAWERH  ZHMA.

3 W3C R3S EKFEMSRM #,10

4 W6S R4 FEXMASHEBM AR,100

50 WiC RS BREFERS Pkl

6 WIS  R6  XHEESEERRERK Hi bt ,100

7 WIW  RT O WEHEAMAE Btk 4,1

8 W28 RS MW BER.BE FMERE —4 LB, 100

9 W2W RO MFHEEAS HB AR Bifk 41

10 W3S RI0O  ®ERKERBERR Hi .10
1.3.8 HWFESHT

HERIFREL 2 g A 5 L 7 R T 100 mL &K A,
BTHFEL MR 5 AL R KI5 Ve
FIEYE 90 s, fES LW PG 120 s. £ — 4 S Wb
W EYE 120 s, AL KB IAE 30 s VP& )5
FEUERAE SRR A 30 s, JHHF 3 WHLF 391, 45 51
LA J% 35 i) A5 5 R R .

1.3.9 TAV 4 #7

TAV H PAVEA 5 A KR B 2 % 6 b 8% W 14 o1 ik
KN B AR TAV = £ FE 5 2wk 4 5 ik
BE/AZ R BRI . TAV<<1 5% 5N
YOI BER A TR s TAV =1 3878 % Bl 4 55 £ 40 1)
PER 7 A Tk, HL O R OK , DTk K
1.4 BIESH

S T A 4R R SPSS 21, 0 S8t 8k HE AT kb3, £
PHEHE 2 [ Gt 2 22 S R SR 207 2 400 G N
SR EFRAEZE”,P<<0.05 Ron A R EMER,

2 HERENH

2.1 BEXEFES
Jb AR R Sk T A R 1 6 AR E R A LR 3.
F3 ALMIMIFLARENERXERR S
Table 3 The basic nutrients of Pandalus borealis head

seasoning basic materials

W HE/ 0

TZ1 T2 T3
K4 - -
) 14,5£0. 43 17.1+£0. 25 16,550, 55"
Ji§ i 5.1640.05° 3.4940.06° 3.8540, 04°
s 59.53+1, 22° 68. 661, 47" 64,7441, 31"
Y8 12, 540. 96 0.940.01" 4.2740.08°

s GE/N

HRRHR TZ1 T1£: 123
FITLR® Asp* 4.11 5.51 4,96
BEW Glux 8.05 7.88 8.3
FA® Alax 3,99 3.88 4,13
HE® Gly* 6.10 3.48 5,07
ME® Cys £ 0.12 0.13 0.1
il % # Pro 3.48 2.85 3.35
47 Ser 1.94 2.80 2.34
5B Tyrx 1.26 2.47 1.84
B FRERSE NEAA 29,05 29,00 30,09
MR His 0.81 1.60 1.19
WA Arg 3.04 3.81 3.45
FOHEERLE SEAA 3.85 5. 41 4,64
HER Val @ 2.42 3,06 2.8
KR Met# 1.22 1.72 1.49
KNEM Phex 1.66 2,52 2.08
FRAR e @ 2,05 2.68 2.41
HAM Leu @ 3. 60 4,21 3.99
WA Lys 2,85 3.17 3.11
WM Thr 2.01 2.81 2.42
BE® Trp - - -
DA S & EAA 15.81 20,17 18. 30
EWREIEE B DAA 25.17 25. 74 26. 38
HWEMER B SAA 1.34 1.85 1.59
XHERIER B BCAA 8.07 9,95 9.20
FEMEE TAA 48.71 54,58 53.03
EAA/TAA 32,146 36,95 34,51
EAA/NEAA 54,42 69. 55 60. 82
DAA/TAA 51,67 47.16 49,75

W "R ARARRBHE, AT ARTRRREREE (P
0.05), F&H,

kT RIRE SR, A7 E R AR, @ S
MR R AR
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3R L Z TR ER 2R & 2 dm &, 43 N 8,054,
7.88% 8. 3% A HBAR H ., BER. AEBRMHE
PR 45 50 Dy o B YY) SR R S R IR, LR o U R L A
(DAA/TAA) 43 5l R 51. 67%.,47. 16%.,49. 75% , Al It
TZIMEERERT L2 2T E 3, #H B
PRIk mr 4 Ut W 2 00 A Bk 2 B R, R OE S 3%
FAO/WHO [ #4885 0 . EAA/TAA BT 10%
BAE FM AT . SR EL L NEHMEHE. 5
BRI OR T L3 2 BT AR S5 R EAA/TAA
Sr 1A 32,46 % .36. 95 % Al 34. 51 % , R E BRIV 5 4 A
4 0.79,0.97.0. 86, L 2 i FAO/WHO ¥z
HEHHATZ 2 MERMERTZZ1IMIZE 3,

2.3 Z2MREFEMR

AT B A I AR SRR AE 2 ok R ROk R
SYFREEER LT EE -EBRE LRET K]
i TR A eh g B R Rk R R S B
TE R TE I 22 Wl N B IR PSR BRI . W
Bkl R E BN TAVHEILES,

F 5 JEREMER L AR ER 2R EERE S
Table 5 The [lavor amino acid analysis ol Pandalus borealis

head seasoning basic materials

. TAV

AR FEOE W/ (mg/100 )t 21 122 123
FITAER Asp  HEE 100 0.9 075 LO5
BEE Gl i 30 6,17 3.57 5.84
TR Ala it 60 .53  0.88 145
& 8 Gly i 130 LO§  0.36 0.8
AP EM Phe S 90 0.42 0,38 0.49
MEK Tyr ] = — =

¥ —"RRE I TAV,

SH L Z 3R & B H TAV Hiw S, 25
N 6.17,3.57.5. 84, BB 3 Fp 3L KL 2 6E 8 B R A B 7%
RIS T2 1 HNERMHTERY TAV JXTF
LITE3SMRINEARAMMEEARN TAVE KT 13
I R G L R 3 V% R DT R T AT LA Bl R G Y o
BRI BRE LR TAV /08T 1.0kl A s . g
R M Tk Lk . B9 R, KUk K 1§
J& T He BN A UIE F G SR A R B . T D) M ok R R
i R 7K P R R AT R ARG kL (R X 3 b
BEREAERAAE, Z&KkE. L2 1MLES
ek T T2 2,
2.4 HTE

85 547 T B R WL 0 &6 R TR SR R R i
Bl M S FEE 2000 Da L FHIKE S —E41E
EHEHE SRR, M SRR S TES
AW, AR E S &5 58 193,164,186 Da,
MBS ELTTETABIBRNED., 5 TEE

200 Da LLF , #E 8 3 &b T2 B 43 8 Wk 2k ) ob 2 3 5 DA
/N or IR BB B R B I 3N AE L 1 5 e A AR IR
R WFFCRM o7 K BCE A SO 57 3 9 AR R
P ) FE AP R A RPN R A B A IR A T 2K A
SR B RLOF I A RO BE R T AR & e R
EE.
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Table 6 The [lavor ions analysis of Pandalus borealis

head seasoning basic materials

1Z1 T#2 1#3
EHET B/ (g0 =™ ’_-:“_E:It'mg Thv ’é‘_%ﬂ:mg TV ’é‘ﬁi'[mg' AV
100 g) 100 g ) 100 g)
v 13 DINAE LB0 2EMEMS 1LY 24804105% 1653
Mg* [l fT0LZ6* 696 STUEIS 598 63l 6.6
Na' i TUHESE" 142 340241 293 30R0x3d 2053
K 130 BEEI LG g7t 568 3l
(l 216 JA0EE 108 47B0ka" N7 3R 14,91

S5AEF Cat Mgt KT Na® .Cl” ) TAV #) Kk
F 1.8t Na' #9 TAV 450K 14. 27,22. 93,20. 53,
Cl§ TAV 435l 13, 08,17, 97,14, 91, & T HAh 55
Fo X PR T A IX 3 R R R A T
BEW; T2 Na™ \ClU K PFEES FHMHMNT
ZU(P<C0.05), X fit 5 pH ¥ 5 it 2 F 51 A Na™ M
Clr FX:TEZE2MITZ3MK KFEREFTILE ]
(P<20.05),
2.6 EMRBRER

1 R % T R R A o L ek L IMP B ok B . GMP
f0 0 W 5 B 24 1L TMP 1 2. 3 i . AMP [ Sk 4F 5 5 3L
EEAKALT 100 mg/100 g i A A # bk, AT 5 IMP
i IE] 48 K 7= R EERR L 5 T 100 mg/100 g B A
ik, SRR R R S R & TAV LK 7,

F 7 ACREERSELRE R 2 RRAREER A
Table 7 The flavor nucleotides analvsis of Pandalus borealis
head seasoning basic materials

i - IZ1 12 I3
£H i (mg
i ® BB 8 = (gl
g ML g0 afitng gy ARImg gy AR gy
100 g) 10 g 106 g

AMP EH 30 12362133 LB 44401252 0,89 §L413.65° L3
IMP B A 8T L4E6,01" 348 93 B8ER 8T LT3 RTIEALTEY L&T
GMP i 12,5 17652124 141 11062266 0,88 160022 14" 1219

T2 1F AMP.IMP 5 GMP f#] TAV ¥ KT 1.

MOE BG4 8 IMPC3. 49) \AMP(1. 45) \GMP(1, 41) ,

PLEHIX 3 PRz H R X iZ AL R Tk T R DG T 2

Fifa i g IMP 1 TAV A 3. 73. AMP f1 GMP )

TAV #/hF 1. 38 IMP %% 3 6l 57 8k 1 &0k 0 &,

AMP fil GMP T &8 5Tk T2 3 Fr {3 3B AMP,

IMP 5 GMP ] TAV ¥ KT 1. )\ F{& 4 5 8 IMP

(3.87) .GMP(1.29) ,AMP(1.23), Z&%kE. W1

MIBE(TLZ DA WERSD AMP S EBRE ZEm/ T 3L

P Rl 77 35 (P <0, 05) ,GMP & & B 3% & T = 4 W 1%

(T 2)(P<0.05),
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Fig. 2 Radar graph of electronic nose data of Pandalus borealis
head seasoning basic materials
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Fig. 4 Radar plot of electronic tongue data of Pandalus borealis

head seasoning basic materials
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