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Effect of Tea Polyphenols on Flavor Improvement of Oyster Hydrolysates

ZHANG Ziran'?, LI Xuveshuang’, YOU Gang®. FANG Huaiyi', CHEN Jing®, PANG Tingcai®”

(1.Guangxi Key Laboratory of Beibu Gulf Marine Biodiversity Conservation, Qinzhou 535011, China; 2.College of Food Engineering, Beibu
Gulf University, Qinzhou 535011, China)

Abstract To study the effects of tea polyphenols on the flavor of the oyster hydrolysates, both the effects of reatment and
dosage of tea polyphenols on hydrolysis degree and sensory value of the hydrolysates were analyzed. The volatile components
were identified by chromatography-mass spectrometry (GC-MS) and the contribution of these flavor substances for the
characteristic flavor of the oyster hydrolysates was quantified according to ROAV values. Sensory evaluation results showed
that enzymolysis could lead to the deterioration of oyster flavor, which could be significantly improved by adding tea
polyphenols before hydrolysis, with no significantly influence on the hydrolysis efficiency. The optimal dosage of tea
polyphenols was 0.4%. A total of 31 and 23 kinds of volatile compounds including aldehydes, ketones, alcohols and esters
were detected from the oyster enzymatic hydrolysates (OEH} and its tea polyphenols pretreated hydrolysates (OEH-TP) by
GC-MS. Only 13 kinds of compounds were detected in both samples. The types of key flavor compounds for OEH and OEH -
TP were 8 and 5, respectively. Moreover, there were 6 and 4 kinds of volatile compounds played important role in modifying
the flavor of the two samples, respectively. It was indicated that pretreatment with 0.4% tea polyphenols did not significantly
affect the release of amino nitrogen, but could weaken the fishy odor of the hydrolysates and enhance the fruit flavor by
changing the composition and content of volatile components, so as to improve the flavor of oyster hydrolysates.

Key words oyster hydrolysates; flavor; tea polyphenols; gas chromatography-mass spectrometry (GC-MS)
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2020 47 PEELET 662 JiME, ITPEIKEFTRE 62.8%, & FAIGERAE 8.06% . HHuEvEEE
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A, BRI PR & MR RO T ARG oAUIL . SO RIAT G L FE S EA A, 4t
O e 524 72 LSRR IR P O 000820040, L, 5 1 0 T L o 7 A 1) o
e 5 L T 7 £ 8 AT o S

B AR R MR AL TR T RO, WL RN R ORI, 2 5 B AR S5 0
U 02 MBI 1 2 L RIS TV, AR W S A 2 A o F WS A L7 AR o O
IS RERES . W REA RS . M B OB NS S B 17 35 R A R RO, (R, S v SR 7
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KEEMURRE R TR, RS I RN T MBI, RILEK. HE.
EANBMMEZEAYEM SR, BARAK. DIRREE . WERRESELS BT, AR
Tl oh AT R AT . SR, VA 1%~ 29 4% HEHLER A BT LA b B A ) o I LAETY, 0.3
e/kg (03 £ MY AT A BN A R UL . BEACE L IR I, AN T Y ) 8 A LR 12,

SR SR B, o AR W LT R R AR I, (LB 0 SRk B 1 7 )™ 5
WP JET L, ACHE SOTE SR IO U MEAR T ch SRR b (0 SR b, 58 3% 25 T 0 A 0 SRR ) 2
B, EABE NS, T BHARR GC-MS BB AR FIALT 7 00 ok o 6 R 1 1 6 2
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1 #MHEGEE

1.1 #ESiEF

TR ML T 2021 4 10 AW FEOMN TR AT, RS ROIEEE, 19310 5 2% s
-18 CCUKFI VG &R Bi=M. BERE S0, +oKBEmE . HEm. FShEaEa. HEik
W, BRI . KSR athal, LigEZRAER; X228 (8RR , ERAOEHLE
ERAT; WEEAR (G55 8000 Urg) , IMAAEMEMEEERAF.

EEBENL (GII-05/25) R THM (Li#E) HIRAF: L4466 (840-210800) £
KRR (b E) BRAF: KBERIEGE (HT-110X30) X SWME LIRS, BT 8
(PEN3) fE[H AIRSENSE /A 7]; 7890B GC System 3 [ (B RHEH R 47 .

1.2 L8750

1.2.1 HiREsRRRAIHIS

AL B WL ] & 2 Zhang SFUDI T ERERME, BARIR. BUHEFRA 100 g T pH =
8.0, A 1%A951EE FE, T 50 COKHHEEIRE BT EfE, 100 °CoKIE KM 10 min. ¥ E SR
fa. fEREER OGNS 000 /min B0 10 min , PEGHREUCAL SRR, EH, T-18°CukHih {7
17w H .
1.2.2 FREEHALIRTS ORI EBRR RN RRY S200

SRy 7 5% 9% 2 P S N LT I A RO FR S, i) 6 A R e A RS (DA R B 2R e,
BRI, (R ) 2 i e e IR A BRI T

(1) %% % By 7004 2 4t W5 5 i i 241 ( Oyster Enzymatic Hydrolysates with Tea Polyphenols
Pretreatment, OEH-TP-P) [fifil & 7 & 4105 B 513 P A SIS & 0.2% % 2/, 2 1.2.1, o
ATt A ERERE 4 h, R BEMAL T 4eCOKE IR & .
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(2) % % By )5 4k 22 4 W5 B % 7 3 41 ( Oyster Enzymatic Hydrolysates with Tea Polyphenols
Aftertreatment, OEH-TP-A) AI#&: HHUESE M EAFEEEaR A 228, S8 1.2 #I SR, TH
W ARSI P IN ALK T A 0.2% R R £, &2, T 4°CHrE 4h, REFEEH.

(3) hWnREME R B4 (Oyster Enzymatic Hydrolysates, OEH) (¥l #: FEHUSEE 5 & 08 64 4
WK, &M 1.2 6 &8, iC 4 OEH.

1.2.3 RS EHRINEXT4 ARG RR R RAIFZ 00

EWRAEET, THEHGRIEPBAN 0%, 02%. 0.4%. 0.6%. 0.8%HXEH; KR5S HE
1.2.1 BEf# 4 h, KB, W, BLOEIMERENE, T4 CKEDRTFELEH.

1.2.4 IKEEERNIE

F B = BB e K AR EN, B 0.5 mL FFIUFE S, MMAZEEKFNEE 2.0 mL, A B =F i 5F
1.0 mL, SLBIEES], #HKH 15 min, WHERR, SBEMA 5.0 mL 40% 48, #BAHE, 2ZT 570
nm AWERECEE, FRAEEBKATEASL. RAHMRGERETHEmEE. KBETEARRT
TR

S,
D!."=ﬁxl()ﬂ‘yo=ﬁ':5;::r x100% (1)

A C TN WEESE, pmol/L; C, #aRERERAB P EEENSTE, mmol/g;
N ZoRMERER SR, mg/ml; 625 BpREAMHE AL HYH h.=7.94 mmol/gl'l.

1.2.5 AEMERRNE

A 7 P R W a1 AR AR AR RS, HURF RS 1.0 mL, IAEMEH 5.0 mL, i
ZIEA, FER (25°C) & 10 min; &5, MAEMKEZ 0.5 mL; ZIES, TERTHE 30
min, 500 nm Tl E WO -

1.2.6 BBITEE

B 10 £ #aitil. A —ERESENREITE AARTE N, ZRE 1 #irBEITF

SE o HERTHTENGF ECE VEIE R4, IRIB4T UM M . MRVEEE. EEnk . BEORAN T R MR AR AT VR .
#F1 HEET O b

Table 1 Sensory evaluation criteria

mH Frifk
BiFE (5470 Lt E e i sy (R e a)
B (59 i B i BHER +arERh
Efng (5 73D oz s — i it T
BEOE (55 ILFE i A sk i i
dFiReE (59 LFE Fleik HH i Ly i
Bt (2541 21-25 1620 11~15 610 1~5
127 BFEHH

B 10 mL BT 50 mL T, &4, 78 50 cCAKMB R 4 10 min 5% F 0 S0 Sk 0T
TR . BT SEEE AN, RN REEN 14, £REANEERNEN 100 s, #
SR A BT B[R] 2 100 s, EEERLE 400 mL/min. B 80~89 s 2 (6] 10 #0488, RAHETF& BN
WinMuster 34 56 i £ 38 (PCA) .

1.2.8 EEMREIRENE

Z % Balcerzak 7%, RHS BB ITIE MRS, JFEE. #HERER 6 mL
FEfh, AN 20 mL TiE i, FHEET 50 cCKBE P IMAEH 10 min, HFENE 260 CE LT
30 min 17 50/30 um DVB/CAR/PDMS ZEHULWE I 30 min J5, RECK LA GC-MS 1, f#HT 5
min JEHUH, FEMEEMRIK.

Bl & @ilkE 2y Agilent 122-5532UTHP-INNOWAX(60 m*250 pum=0.25 um), A4M e, i
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FECIREEH 250 °C. #:iR: #)9E 40 °C1HiR 3 min, 6 °C/min F+&E 250 °C, LA 10 °C/min 7+ %
250 °C, % T fREFF 10 min.

Bkt BN EL, BTAEREAN 70 eV, ETHHREN 150 °C, GC-MS fE4ikiRE N
250 °C.
1.2.9 $HIRESRRRIE R ML ROAV DA

SRR A Ay A L RUSR AL A P R AL, SRR BEUSR A ROAV i CHIXTARE REE
12 RN 2 % By AT RS O i e A I S 8 ek A S AT . THRA IR

RDAVzlnux%x’ij" (2)

s Cor BALGWOIHIRE: T SGWIIRERL R Cua A6 R TR 5 0 41
SFEIAHRS B s Toar R A AL T R 52 S ) 2L 2 A S0 I 1
1.3 #EES SR

Fi A RO FE S B0 AT 3 WP AT iR E8 . SR Origin 300 %t B i3t 47 40 07 &b #8 LA Se FE il 15 SR
SPSS 17.0 3 fF At 8B AT IR Z i 5 R F 0.

2 ERS5S

2.1 HIFESEITREPRIR RN

1 Bx, WG, iR ELE TR KN EL, BREFSILEENEETHENEY (p <
0.05) , XERERHE R 2. HiFSHE A RMEFHE, EEELES S ESE SIS,
PR R E R T, MO S0 T o oo v R B, 3K SR i RN T LR AR A ) R AT, FE 2-8h
ML, MR E TS 2R LA G TRERAEY, £4 hEBARRE (124 , HBEE
R FEEMAT (13 ) (p<0.05). HUEAT WL, B AR AL P 2 (E A3 4105 1 Pk A8 22, i ™ o PR T SLHEr
i -

20 -

d
T ¢
/ z

-
0

5 H
. 1
0 2 4
a5 [a]/h
a-a EH T4 b-b FiikE

1 PR (V0 et o o A A DL TR 0 6
i Fl b bR AR S H LML FELER (p<0.05) , BUFRRE.

Fig.1 Enzymatic hydrolysis time on the flavor of oyster hydrolysates

2.2 FHE BB KRR KR E R
2.2.1 FREZERATES LI EEXLERAY R0

P 2 2R, BEWEATINAGREZ R, WEE IR T B AR e R (p<0.05) . T B IS N
R Y A E 2 W (p>0.05) (E 2A) . 4EEEE S AWAARE, EEALES S EERRE
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SLER B B AL T B RN R B RRSE, T IX A8 R AL B TR R BT A
Y RE R AT RS R v A RN R, FARMBM IR, T EEN IR e, B AT
1 B i DR R 0 7 B RG] . InF R m A £ 8, WA MG KT NHAAE SN
6], FRRAWAAEN RS &K, BRI ImEefEtE". N, XEmMAGHREERT IR
M i B vk A kU B8 2B SRR, EEAE AT VR IN 2% £ M) LU SR G R AR A (UL SR TTEFNR.
SN R AR, T KGR T AR B R, AW S0 R AR A VAR 0 2 2 B b B S i —
BT

wr e
== (JEH

4 —— DEH-TF-F
== JEH-TP-A

Lt

2 s
OHEH OEH-TP-F DEH-TP-A

a-a BTG beby il ik

B 2 4% A Py ek 0 7 oo o i A e DAL B B o)
Fig.2 Effect of tea polyphenol treatment on the flavor of ovster hydrolysates

2.2.2 B ETINE X8R KRB K R SR AR 00

BEAT R L MR E RO, SRR A R TV 2EUL B TRREY, WE 3 B, Bk
ZBAINEA 04%K, BEFSRE (175 4 , HEEHGEFRT SR EE, fokoEh, Rk
MRBR, RARMAHEGERHEEES , LR%, BFES. XEHMIAFHEFINEFNEIR
W, P LRRRLGMASE 75%, REFELSHMAEEMS, RAEWNEREER. Hmiida, 5
Ry 2 AERAR FRAE S T HI A &R, AFSRMER WNmSRBEEEE. 554, F
AR AR R R A B AR AR, KRR S AR A TR DA, B 3A BaRFEHIM
a5 o AL al R AR P B RS E M BRICEEFEEW (p>0.05) . BB, 30 mg/kg #2800 INA 0
VAR T R EE AR ACR, BB T IR R, OGE TR0, £ B RTIR, B AR AT N %
£ P ] LA S 35 OAOGE L B AR AR (p<0.05) , HANSEBEEM AR, HEERIEN 0.4%.

wire lewm [

a2 i L
PR
a-a BRI A b Rk

P 3 2% 30 M a0 e A A 1 R e Bt e

Fig.3 Effects of tea polyphenols dosage on the flavor and hydrolysis degree of oyster hydrolysates

2.3 RSB UMK F 5 EERE I

THEEREAT I 04%H = £y, KE 4 h, FRERERBGC AR L B L B AL 95 B8 8 (Oyster
Enzymatic Hydrolysates with Tea Polyphenolstreatment, OEH-TP) . E 4 &7, PCA ¥ ¥~ 3+ 4
B Z SRR E LA 98.76%, HPHE—F Mt ER 95.64%, w K TH - E g, REPA YN
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M 22 e T BEAE SR — Ay, P RREE TEA X, U W A B ot AR 22 57 0 2, D% %6 B X Ak
PR A D DU B 23 7 2 1 B . XS P 2 S5

FRUPHENE TR 10

4.0 45 50 33
B s it fit: 95.64%

Pl 4 8 2 o A G T PC A S BT
Fig 4 PCA analysis of two groups of oyster hydrolysates

2.4 FREEITH UREERERXRR S AT M

*® 2 R, EFAREMLPIEER 4 MEREYR, RE B3HYRERAELPHERE. 5
OEH #HEL, OEH-TP 4% F 4% Ik Bl 43 20 i B #H A & Rl & A8 7 BRI A8 4, 0 B 2% 2 5 9 s I it 4t
5 AR AR DAL P A T R R R

W ST A RS, MRS, W, FESEANEEE MR B R, X R ) sk R, B AR A
X PR R R E BB, Ik 2 Fian. OEH Ha R MMy i (31.29%) , winFE£mH
R BRI E 23.90%. 4 45 RF b B E R 2l At B S AL P R R, B R, R R AEAE
i B AT B 2 Ak KRBk, 5 OEH Ry AEnk . EAEBR#E VM. 5 OEH #itk, OEH-TP # 2% SR
I-HEE ARSI ECFRE RS R A h 3.51%8 5.05%FKE 0.90%F0 3.88%: OEH H )
AR R R, R, 3-WHE-2-TIEE. (B)-2-CMEE. (2)-4-BEinmE. P, R, TEM
[REESE, 7f OEH-TP HA#itEH; XS5RFMOMEMEHALRR. HE2ELLE SRR SR
B AR B T R B A S R PR M SR e, A G s R A g i e e R
A, MTIREEE. B, BESESRRRGEAY R, B4, B ERE, EERREIRE
WK 2B 1.24% N % 6.77%: B, 7£ OEH-TP th I 7 W Rh OB 254 . S 00 el 5 ok (1
2-HFRETE (4.65%) MEIERFRMRERE (7.71%) . BREMEZEBRY OEH-TP & &R AN
R PR 2SR I, DA T (o 73 I S SR A R S s .

Bk 259 01 % 55 M 00 00 AN T pR SR AR O, 0 T SR TR I B A ) VR R ERR AR Y
FEA, AR FLHE SRR (K 3 E ok . OEH WA — W BR G B AN — H AL Wit AP 2, OEH-TP A (k& Il
LT EE, A RIS 14.83%. FEUL0T, R0 TS kb A R A A R S =
T 30.33%. X[ fit2 OEH-TP 15 A — & I8 Sk it 5 A .

BERYITE OEH hE &R TR, MAREZHE, MMENPEOMENSEREETHRK
1381k, OEH t& S R 1-9¢15-3-08 (18.19%) , 1EATEA IS BRI A28, K & Rk
[ R PE Y, £ OEH-TP "R E]: FH4b, M OEH-TP kil ] 5 50 HH A% A E R 1- 3B A
BIERE. MINEN(Z)-2-FH-1-FF .

7K P | T A0 o 1) T 28 90 O A 9 A Y A i A R 1 A AL B AR TR 0 O B R LA R R R
TERE, FZm £ BA S Atk EFok, WRF, FHEEW%. 5 OEH fitk, OEH-TP k7T 28 ¥
BRI ER A A I B, HRERYREA T AR, BAFREESEENE 11.52%.

BeAk, ERAINFE G, AR AL Ch A I R g S TR R, A B B A S R B R Y 2
FE2-(5-H LS 2 MR R DU SR 2 5 N B 2R BB B, X PP S SRIE T A £ /).
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22 Sh A B R 0h o I R L Ry I S 8

Table 2 Analysis of volatile flaver substances in oyster hydrolysates

R ] k=i

e k&8 at R SRR i 16 22 23
{min OEH  OEH-TP

1 =FlE 5.16 - 4.58 fi L

2 HEHR 6.42 7.51 1483 B B AR

3 P 7.23 0.69 - RE

§ D i _ s iwmwmﬁ’—x, R A A SRS 5 L
5 I 9.05 - 1.7 AL E T R

6 & 9.65 - 116

T 2L ERm 9,92 1.32 - g%, EF

8 g 12.15 0.20 0.54 FHE®

9 . A 13.00 0.26 - L 0 )

1w 13.13 0.61 - B, BF

1 66— ZHIREH24-— 8 13.42 - 0.76

12 L3-S, S-MEE-E =4 13.55 312 -

13 hE 15.85 381 : R, g

14 3-HIIE2.-T AR 16.33 1.01 - ainid &

15 2-Z0EE 16.71 0.22

16 (E)-2-CUAHAE 16.81 0.39 - GRS

17 (Z)-d4-HEkGAY 17.33 7.23 - WE., WiE

18 3-%M 17.61 3.57 890 WEEE

19 EE 18.49 5.13 - PRI I

20 (E)-2-(2- AR RN 18.76 0.62 - e

21 3-HeE-2-FR 18.81 - 0.88 o T e 3 R

22 (Z)2-rd-1-R 19.02 0.03 2.23

23 (E)p3-CE-1-F 20.62 1.7 292

24 3-Ffg 20.68 0.21 - SaPaE. ROMREFR
25 :-TM 20.86 0.51 0.54 B, e, DE

% TR 20.99 1.53 - R

27 13- 21.98 15.79 - A

28 -FAL TR 22.53 3.51 0.90 L L A O A S

29 ;(S—wﬁ—ﬁ-z%gﬂﬂﬂﬂi%—z—ﬁb H-2-JE Tl 2 27 ) 0 =

30 HPE 24.17 5.05 388 FF. MR

31 1-FA 24.28 - 0.54 SRR AR R, IR HEE R S
32 (EZ}26-T iR 25.30 1.78 - M. URS. WP, LEE
33 2l 25.40 0.95 1.20 BE

4 (221 25.52 - 817 . BHTE

33 KR 26.59 1.24 6.77 P&

36 HEE 26.91 1417 2197

37 (EZ)36-T - 180 2824 01,99

38 ARG 29.25 1.75 1.63 S

39 PR a2 - 0.70

40 - R 3379 368 3.80 HEE®

41 EHRE 30,14 11.43

TR ST N L



8 Al 5 B T Ak

2.5 REEm IR CERX R SRS BIFIR

FoAIE R AW TR B IE R T A N S HIRES X, R5HBEEATS. HE 3 7
M1, OEH [ RERAMIEY (ROAV2L) H 8 f, RN 6 Flih &4t Sk Kk i 3015 1 1
(0.1sROAV<1). H, KA SR, = FRBERE. 1-2H-3-B. ¥, TRAOEBREAGER
. PRI, (Z)-4-FEisls. 2-Z EMERFN 2K 28 B — M B A . SEA M, M (8 753 4 5 i R
BB R RRER — EREF ., X5EEEs R,

5 OEH A[d, OEH-TP wh(fj2cH Mmkib ¥4 5 F, B 4 Fhib & P S0 ok i 3] 2 1F
. SR, =W MR P 0 T 79 b A f b 0 A7) 2 A2 0 1) R AR B s (E A P SR i UK (L &
Yl 5 AR B A R A AR, MO (9 A AR R A BERR Y RIS, R S A AR B R A R AR .

VL E&h B3R, T My e 1 s i A b S TRUR Ak & 0 %) L R B A T AU £ D A R B
FAEAFITIRRE . 25537 2 TR, 25 B M AR S T i A b S TR SR A AU b ) e 2
FERE, /T HSR AT EGE, MO S5 I o5 i 0 sk ) 2R .

3 kAl A R P oG B R R A B i

Table3 Analysis of key flavor compounds of the oyster hydrolysates

A SR {2

OFEH F5 s Gk ROAV OEH-TP &L 45 ik ROAV
SR 0.3 100.00 < g 2 4.63
2-Z. 300 2 2.63 T B RE 0.3 L00.00
HiE 3 5.07 2-HUAE AR 1 9.40
skl (Z4-BURRE 0.8 36.00 Rk 0.4 18.97
1 SEfE 0.7 29.25 HZAE 4 342
T 1 6.10
1-F 48380 1 63.08
2 4 1.24
[ah.:3 4.5 0.55 3—FM 38 0.47
(E)-2— LA 17 0.09 AR 350 0.02
ferpamiy  3—E k3 0.37 (Z)-2— - 45-1-FF 40 0.41
& (E)-2-(2- 147 45 i) 6 0.41 KR 40 0.08
2-Tfid 200 0.01
e 350 0.06
PIfH 500000 =0.01 # 3630 <0.01
R T 1550 <0.01 3 1550 <0.01
& 3-3EA 110 <0.01 2- T/ 200 <0.01
1-#A 1258 <0.01

3 &g

P e 2 S| RS PR 5 4K, I A AR 2R 2 Wy T S 3 S A 0 R S B, () I A 5 i
MR S 2 Wy T AL 34 T A I AR o 4 A A R R A A 5 B LB O Bl IR A 5 0 2 A LA
&Y R AR 0 BB OO T /L R Vo A B 58 2 R 2 T VA O 5 e I A KU A 11
FHEFHE . AT R K i AR DR A (] 0 B P T N R T B Bk
SEH
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(2] " EsE ek R AR, P EKS. 2021 (6) 0 20-31.
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