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ABSTRACT: Objective To study the content, composition and taste effect of amino acids and taste nucleotides in
different enzymatic hydrolysates of Perinereies aibuhitensis. Methods Taking soy sauce powder as reference, the
taste intensity value, monosodium glutamate equivalent, principal component analysis and clustering analysis were
adopted for analysis and comprehensive evaluation. Results The total free amino acids content in the hydrolysates
of different proteases of Perinereies aibuhitensis were (90.84+1.12)-(151.25+0.95) mg/g; the content of free amino
acids and flavor-forming amino acids in the hydrolysate of flavor protease were the highest, the monosodium
glutamate equivalent value in trypsin group was much higher than that in soy sauce powder group; amino acids in

each group contributed significantly to the taste, and the taste strength values of glutamic acid in the flavor and
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trypsin groups were close to those in the soy sauce powder group, 37.13 and 35.40 mg/g, respectively. Four principal

components were extracted, and the cumulative variance contribution rate was 92.537%, which reflected the

comprehensive information of free amino acids in the enzymolysis products well, and the comprehensive score of the

flavor protease group was the highest, which was also supported by the taste profile based on electronic tongue.

Cluster analysis was used to divide the experimental groups into four categories, which directly reflected the

differences among different enzymatic hydrolysates. Conclusion The free amino acid quality of the products

hydrolyzed by flavourzyme and trypsin is better, and the content of delicious amino acid and taste nucleotide is

higher, which can be used to develop taste base material.

KEY WORDS: protease hydrolysates of Perinereies aibuhitensis; free amino acid; taste intensity value; principal

component analysis; electronic tongue technology
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R PERE S AT S S R -

fif R X BE TR R OB (DL R AR O, WS
SPY(ImIHT & FF 24T BR BT AR A 7)o

A W EILRIBFRK[A BB B=1:1 (V:V), i
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disodium salt hydrate, GMP, #[i[&>99%)[ P % 31 Ui i 1 25
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CKI &85, b FAAs BB 55.47%, FP 4N &
BR o d i, b FAAs BB 43.65%, WARJE PA 4,
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Table 1 Compositions of FAAs in different groups

215 FAAs i im/(mg/g) TSR PN/ Fh SR HEIR/ (mg/g) T B IR/ (mg/g) RR Pk R IR/ (mg/g)
CKI 150.67+1.99* 31° 83.58+0.39" 58.63+0.45° 21.43+0.06"

CKII 138.59+1.33° 29¢ 73.16£0.23° 57.76+0.32° 20.49+0.05°
AP 113.12+0.46° 30° 55.88+0.09* 45.53+0.11¢ 11.41£0.02°
NP 114.03+1.19° 33° 54.52+0.22¢ 45.75+0.25¢ 12.45+0.04¢
FP 151.25+0.95° 31° 77.96+0.18" 66.02+0.21¢ 20.56+0.03°
TR 150.07+0.65 31° 76.21£0.13° 60.65+0.15° 23.28+0.02°
PA 90.84+1.12¢ 27° 47.33£0.25° 34.08+0.29" 11.46+0.04°
PE 101.51+1.16° 33 49.14+0.21° 36.44+0.25¢ 13.320.04°
SP 35.18+0.48" 23° 18.95+0.10" 9.57£0.13" 2.15+0.028

e B RS FERE ] 2R 25 5 1 25 (P<0.05).
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2 (alanine, Ala). #i%(F&(lysine, Lys)]. PRI R
2 (arginine, Arg) . %% R (valine, Val), #5% /2 (methionine,
Met), 55 % 82 (isoleucine, Ile). =% #R(leucine, Leu)]. J5
B R R FEBR [ Bt & BB (cysteine, Cys). F& & P& (tyrosine,
Tyr). ZK A% 82 (phenylalanine, Phe)|#4 il . F Bk & EL0R & &=
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Fig.l Composition of taste amino acids in different
experimental groups
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(SRR, (HIAT 5 R4 LA Z R FE il . ARG . B30
BRIV 45 . MAEHASHI 2821 Shy S bkoA% 17 iR 5 5 fef
W 2 B R 25 7 A e A D [ 8 A0FE L Sl BUC i R/
Sefiif . F 4 KM EUC {8, CKIIZHA TR 4 A (T
S 4, Hkoh FP 41, PE I HAEF &5, AL,
CKII 441 TR 4 5 BRAZ T R 5 o R 2 SR 1R 1) 28 A T o
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Table 2 TAYV values of flavor amino acids in different groups

AEER IR BTk 5 {EL CKI CKII AP FP PA PE NP TR SP
Asp i /R (+) 1.00 7.29 / 4.95 5.75 3.44 4.93 4.52 6.14 2.11
Thr it /R (+) 2.60 2.54 2.49 1.88 2.87 1.44 1.07 1.85 2.28 0.41
Ser it/ (+) 1.50 3.45 3.40 2.80 3.65 1.98 1.52 2.45 3.06 0.92
Glu i /8 (+) 0.30 43.97 41.61 26.04 37.13 21.86 31.16 29.47 35.40 41.92
Gly A+ 1.30 3.59 3.24 2.42 2.95 2.42 1.76 231 2.97 0.52
Ala A+ 0.60 20.17 19.67 16.41 18.11 11.13 9.41 14.42 16.95 2.70
Val () 0.40 12.06 12.39 12.73 16.36 7.23 491 11.18 12.58 3.97
Cys W (-) 0.02 9.40 11.32 7.84 10.39 0.00 17.97 8.17 14.48 0.00
Met H(+) 0.30 15.08 14.66 12.44 16.00 9.33 9.34 12.94 14.34 1.21
Ile At/ (+) 0.90 4.77 4.85 4.47 6.28 2.82 1.46 4.69 4.77 1.50
Leu (=) 1.90 5.02 5.06 5.19 6.50 3.31 4.41 522 5.24 1.14
Tyr (=) 2.60 1.87 1.92 1.67 1.67 1.16 1.55 1.30 2.17 0.34
Phe AT () 0.90 8.06 8.03 7.20 9.59 4.92 6.54 6.59 8.70 1.36
Lys [l o) 0.50 42.80 40.90 22.82 41.11 22.94 26.64 24.88 46.54 4.28
His /) 0.20 19.75 19.02 21.13 2231 10.52 15.02 11.69 18.26 2.97
Arg Al () 0.50 31.40 30.00 20.04 37.58 25.03 28.28 22.51 44.69 1.96
Pro A+ 3.00 0.71 0.65 0.27 0.57 0.38 0.35 0.40 0.55 0.49

T A AW PR TR -4 AORBRE E B /3R ARk iz s 5
#3 T EZWEHZRIZERE TAV E
Table 3 TAV values of flavor nucleotides in different groups
AT IR 5 B CKI CKII AP FP PA PE NP TR SP
AMP 50.00 0.16 0.36 ND 0.09 ND ND 0.09 0.61 ND
IMP 25.00 3.63 66.00 2.06 7.24 3.32 ND 3.77 41.20 2.35
GMP 12.50 ND 0.10 ND 0.11 ND ND ND 0.14 3.02
T ND RN Z AT A o
#* 4 A[ESLI4EH EUC {E(g MSG/100 g)
Table 4 EUC values in different experimental groups (g MSG/100 g)
CKI CKII AP FP PA PE NP TR SP
MR 24 & EUC 155.71 2519.08 52.11 207.84 118.25 1.11 79.72 1232.88 227.37




55 21 4

XURLL, 2 Vb AN & R P R R AR SR T ik 52 8355

23 A EIEWEAPIERNERS T

ME 2V LUEH, BT 152 ZENRHMEEZER K,
T2 5 3 FHEE2EHIKZ, BT 6~19 ZIAFHIE 22 Hig
AN, BRI AR E 6, G542 S PAREE T 1R,
TCECHT 4 AN HF 30 AT AR 280806 45 1 72 0 eSS, mT
FRREI JT 2% M 251 92.537%, X E2R 7.463%M15 ..

12 +
10 |
8 F
=i
&
4L
2L
0k
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1234567 8910111213141516171819
B
K2 SRR A
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RS BAESRER
Table 5 Total variance explained
E L HRHI IR Jr 2Tk Fitr#
FRAEE 1% TR/ %
1 11.591 61.007 61.007
2 3.418 17.987 78.994
3 1.404 7.389 86.383
4 1.169 6.153 92.537
5 0.869 4.575 97.111
6 0.311 1.638 98.749
7 0.214 1.128 99.878
8 0.023 0.122 100.000

H1# 6 ] Al, Met, Phe. Ala, Thr. Ser. Lys. Tyr.
Leu. His £ F a4 | M EAE®SEMME, YWKRT 09, HE
A 1B 2SRRI R, TR AR SLR B o T LR,
Bk, 2 1 B hobhdi @IMmE T, XTHff FAAs
Tk . 25 2 R TP RE R (citrulline, Cit)1E 2 faf {515
K, HK A Glu #l Pro, #1F Glu F1 Pro 43 5|7 ff bR FIEHILR,
Cit LA 1R &0 S Thak, 55 2 Ean 4 N BRI R
HF. B4 3 1, p-% 3 T 1 (B-aminoisobutyric acid,
BAIBA) ., 061 2 R (5-hydroxylysine, Hylys) & 2 i) 1E 2 55
15, BAIBA HAG G 11 BOE PRI /N BRI 200 M P Joit Do) o 33
AT RAFNEEIR RO AL IR, 8 4 p-E 3 TR

(y-aminoisobutyric acid, y-AiBA)E—F KARFFERAEE A
IR, HA PSR AR N SRR A P . 5 e
JEINRE, GIFan S N IREE SR A 1 .

®6 EROWEER

Table 6 Principal component load matrix

AIER FWA 1 EMS2 ERS3 ES4
Met 0.984 0.071 0.083 0.092
Phe 0.974 -0.142 0.055 -0.074
Ala 0.967 0.081 0.027 0.168
Thr 0.967 0.168 0.056 0.159
Ser 0.956 0.209 0 0.185
Lys 0.955 0.049 —0.085 -0.22
Tyr 0.931 —-0.198 -0.172  -0.184
Leu 0.915 -0.202 0.196 0.048
His 0.91 —0.148 —-0.005 0.006
Arg 0.879 -0.224 —0.144 —0.249
Val 0.876 0.172 -0.021 0.316
Orn 0.81 —0.04 —-0.439 0.095

y-AiBA —-0.599 0.575 —0.045 0.537
Cit -0.198 0.909 0.283 0.092
Glu 0.165 0.851 0.029 -0.471
Pro 0.494 0.771 -0.022 -0.249

Hylys -0.105 -0.770 0.612  -0.044

PAIBA 0.509 0.239 0.798 —0.085

(phosphoserine, ~ 0.561 -0.064 0.079 0.471
PSer)

&l 3a 790, #5000 X oy B i, K3 4 25, TR,
CKI. CKII. SP Hh—3, Uil HARMA %R, H SP
SRR BHMEXT IR, R, TR, CKI, CKII 3 £ R i S 3 H
BEEAC T X o0 F A A 2, 5 00 mT k25 F JR S B i 1 401 4y
MYRF5E. FP Fl PE 344 H R y—25, Haim a5, 3t
HABRA NS E2EFEAR. B 3b WAL, B Hylys,
Cit. y-AiBA. Val, it FAAs JEARFMGLES 1 FMAH
55 2 ERAIERN, Glu (i ForRRek b, UlBH S sz
TR 1R, S R SRR A e 25 5
24 AFEEEAFEBRPES TN

MPEE 4 D FRUTEE, BRI IR 92.537%(3 5),
I, BERTHT 4 4~ F R O R B HA AR SL A1) FAAs Sk
K LAIr2E35PERY 19 4~ FAAs F8bRAWIGR AZS &, it
PCA [F4EE, 131 4 D EMAEEITRE, I InECE
LA M, ORI SEIZH A FAAs 228 R k. 1
27 PR, Va4 A MR E LR TS T SP 41, FP 415
E15 5, Hkch TR 44H1 CKI 4, SP 4 A%
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Fig.3 PCA score map (a) and amino acid loading map (b) of different hydrolysates

®7 TRISBATEBRBIMNERRES
Table 7 Amino acid scores and comprehensive scores of
different experimental groups

415 F1 F2 F3 F4 F Herp
CKI 4423 8472 7442 0708 5200 3
CKII 4506 7929 6945 0578 5.101 4
AP 5129 3654 3.130 -0.779 4.288 5
FP 6459 8314 6.001 -0.640 6.307 1
PA 2595 5591 3575  1.849 3203 8
PE 2513 7775 4992 -0.683 3.519 7
NP 4259 4627 3.861 -0.790 3.961 6
TR 4147 11397 6.609  0.132 5481 2
SP  0.558 1.630  5.654 —0.659 1.093 9

FAAs fRZER SEANA HEXR, REERY
PCA 25 B IR SRR S WA 45 R —3, HIRERS I
Mefs 2l 2 5
25 BFEER

Bl 4 SRR FE L AR SE 2 19 3 M B (221
TCM Ao BT =R (EZETCM S AR, TRV [k
SIoM SR, R TR R IR IR L 9 R
FABA TIER, BEUR . R, BERREIDR . SERR . SERRMIRIY
FETCHR AL b, SRR T SC 0L MM . AR SEBR L AR
TR R ek ANk (eI, Horp CKI AR (iR, Huoh
CKII, SP #H#%/N9.01), SP ZHfif Wi f 5 HAh 45 41 22 57 B 3
(P<0.05); FP AL HAT AR 4 B 1, SP41HR/IN(1.8, P<0.05), iX
5 BUC W4T 45 Al — 35 ek I 22 57 m] R 2 Sl
FEPEIN FAAs ZIE AT K NP AL SR EIR A i
K, Hykh CKI A CKIIL, SP 47k BIMAEML T IoMs. 258k,

Bt DO PR AR R A5 4 AN D) TEIR AR BE B oo, 1
R TR R B 2, (ERI SRR, s 1)
TFR it SRR, SRSl @i i in—xE L BIARRI A
AT SRR N ARG R, B SR ARG k)

3 Hit5iTie

3.1 FEREEMIEX B REFHRAR A R0

JERME AR | BRI . B AR S R A 2
SR R 2 AR RS CKIL 4L BAL T SP 4,
Yk TR LRI FP 21 o K ™ S 23 2Rl B SR A 2
JIK, WEAT DAL BE K™ i R, SAT DASR = AR A e
IR PR LR K™ S SR A T A A TR
VEFAR, BT YDA T AR 9E TLT AR TE . B
PERR I E TN DI, P EGARR h gK M R R A A &
Jik; EEARERAS 2, EEERAT Phe. Trp. Tyr &5
IR EIERR, X 2 FPRGEA AT G INEGARR K M R 1
R R A DR IR —Fh K, REVIH Z ke
HRI R FIRS SRR TR L IR IL M, A 2 R AAE 2 R 35 2 B AR
W, AT T BRI S X S A S
TR R AR A5 2 M 25 5 —30 KA R T3 RN .
SMIWERIME A B B, AT DT R IR s 1 i K P 2 SR,
TR A o AR5 XU R 1 AL P R SR 5 1K
HAthZi i, T RE S RURHE BRI A G, (Hixdl 7o a5 1
R IR, SHEAREMERETRA —ENX R,
5T R, MR T 5 /NI AE B AR rp R 2B SE R B,
AN FIRRRE e i AR B g AR, Vb A
R 0 XU R, 1 B P rh A3 B 70.47% 1
54.77%H)/ N FRK, X/ MKW eSS FAAs KAEZE
PO S 7 T A0 T IR o
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Fig.4 Taste profiles of different experimental groups based on electronic tongue (Remove tasteless)

32 HBFERAFERERBELESHITTEERZR
AR B PR

P HHEAR M TR R RS Z 2250, 28
B TP SUSAR B T T2 (RIS RN FRT E AT
Mrint, BEIEE RA B, PRI, B2 32 AR £
W2 B BB, ARSI B (Had R |
JAK . PR HEARRZH ARG, LR E i,
AP ) s G 0T B R R AR B . ARBE
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WILRE 7R 7~ WV VR E R, AT AR 7™ A0y L B A 00 B o o] e
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