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Effects of Oyster Hydrolysates on the Quality of Soda Biscuits
YANG Zhao, YAO Yu-jing" ,LIANG Rui-jin, HUANG Jia—jia, LIANG Zhi-li, ZHANG Qiong, CHEN Li-shan

(School of Food Science , Guangdong Food and Drug Vocational College , Guangzhou 510520, China)

Abstract ; In order to explore the effect of oyster hydrolysates on the quality of soda biscuits, the biscuits with 0,2% ,4% ,6% ,
8% and 10% oyster hydrolysates were prepared,and the differences in sensory, chroma and texture indexes were investigated.
The volatile flavor components were analyzed and identified using headspace solid phase micro extraction and gas
chromatography—mass spectrometry.The results showed that with increasing ratio of oyster hydrolysate, the appearance, color,
flavor, texture, taste, and comprehensive score of the biscuits showed significant difference. The biscuits with 6% oyster
hydrolysate showed the optimum appearance, color, texture , taste and comprehensive score.The L™ value and b " value of the
biscuits with inclusion of oyster hydrolysate were higher than those without oyster hydrolysate addition ,while the @ * values were
lower than those biscuits without oyster hydrolysate. The hardness, cohesion and chewiness of biscuits with oyster hydrolysate
were higher than those without oyster hydrolysate. Twenty — four flavor components were identified in biscuits without oyster
hydrolysate , while thirty flavor components were identified in biscuits with 6% oyster hydrolysate. The biscuits with 6% oyster
hydrolysate addition were richer in flavor than those without oyster hydrolysate.

Key words: oyster;soda biscuit ; chroma ;texture ; flavor
HE 5325 TS201.1 THERARIARS : A
doi:10. 13386/]. issn1002 - 0306. 2020. 19. 005
SIscARE M Ik e, gt | S LR A W WS 0 X SR AT DF ST s [ 1] Tl B, 2020,41(19)

26-32.

X E 4 S:1002-0306(2020) 19-0026-07

FEUFARFRAE BE , 5 44 W5 B O B g E T, R SR
AR DL 2, S TR PR R A DL e
FHWE IR B B 32, E IR ME R S, T4 R b &
ik 45% ~57% W R R, i &6 2 Fh i Ak 3 2 A i
R A Bk RS AE M o AR A g
ISR DA B B Sl 32, T 3 AR T A
AR R IR 10% A2 A, Bk in T7= 54 LR Rp &

1 #5 B #7:2019-09-03

WEF R D o UTARS AR ST R A g i
b B ) A S R AR A2 A 3 P B, ke B v b 1 1Y
CETEUT ™ o AR A S AT R /DN RN A
2, - EA AR R B 5 A i R o AR g
{1530 a7/ VA B A RV RNT s sl R ) R oA S I S L 159
FERIRLH T UCRIT & i IE
PrHRERZERAEENITTEEMZ —, B

TEERN A8 (1987-) , B, Al , Bh 4, AF 50 77 %) : R e i m T RNk AL %, E-mail : yangz@ gdyzy.edu.cn,,

* BWAEER Wk 23 (1979-) , & A&, @138, BT F 6 R e A E K A SeA2 ], E-mail :153183602@ gq.com,

EEWE: S ARHBBRLFE AR FARLAA - 4 KFAF—HRE (2018ZR021) ;)7 A HR AR E LT &/ RAHA A -F 50 HAS
7 B (2018GkQNCX132) s H R A A $ A4 B (31801667) ;7 A 4 8 AAF £ 4 - WML B2 5 B (2017A030310633) ,

26 20204 51947



@étﬂ@h‘«il

WR S Wit

FREBI ST . B WS SR sh i B ) 2
=y R T 2 2 e Sk 8y
Rk, A T A 7 20 R R e A ) TR AR, e L FH TR
F B K BRI &, 3R A B A T L JERR AR 11
PEF . BALREE K B SR R R A A
PETRCE S5, BLES I 20% 13 5 35 1 Bl A ) v DA
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1 #RlER*

1.1 Rl 5EE

IEVLAEWER W AR AL, —18 °C URAE; AR
FI il (G 4000 U/g) BB ikt B il 2 A
BRZS ) 5 UK 25 P i (75 500 LAPU/g) ik fe v
Ee 7N I SN (7 QTR 3 N = o NI AN N o BN < g
W i,

PB-10 pH i #pFE 2RIl 22 UE (L) &
B 3 K9840 YLICE AL TFFa 1 REAN AR A R
ANFRE-52AA JEEZE K4 LW oAb ER
J T KVC30 Fumm L SEEYUAE (R ED) AR E
SM-503 HLfg b B EHLAKE R R E) s NS810
Srei A I = R g R A R A R CT3 R
AL 3& [E Brookfield 4\ &l & FH B s /N BY & 1T
ML AKERTTE ML) ; F 3 SPME dEE:F
.50 wm T 2, R B/ 4 /S8 OH AL A AR e
(DVB/CAR/PDMS ) #% Hu 3k & [E supelco 4¥ H);
GCMS-QP2010 Ulira SAH A3 BLi AL H AR
HEHIAERT .

1.2 ZWAHE

12,1 AEWGEGEA = i A SRk R R AR T vk
BEATME AT PR, AERGFREL 8000 g fif AR 1 415 1A, in
A4 CT% ZEIRIK 8000 g, T3 543 pH 7.5,
A BE R 0.15% 1 2 & M (JFE & F B 5 XUR 2 A
B bl 2: 1) PRSI 43 % 2 L (EEdrr,
FBEAR P S 3E 1000 g AL, 7E 55 C/KIBFE IR+
(¥ 100 r/min) B fif 2 K i )E ik B Fa . AW
20 min KM, @ HF L 60 BN, JEWTE 50 °CjEF;
ZE R AR PR BRI, W 4i W & R - 18 C AT,
AT 0 B g e B A P o

1.2.2  4LuGREMFE = PR bR AE R A I A R
FHELEG 2 20 o I e 3 0 5 SR 1 PP o g vk
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1.2.3  PETaytils DT sl /e B Al Oy 2 R E A
A BT PR PR o DU A TR B S A T 4
[ 1009% , 45 BIEsH1 0 2% 4% 6% 8% Fi1 10% 14
7 P R ), A R TEE T T KA S I T B e i T
= R TS K Sy BT DL 1, PR RN A 5 T A
FEMIRAA S A 40 °C B oK 4 PR fE, BT RE R AR
125 CEBE L h, ZRIE I A B ER NTRFT AR AT 1B
TR o T AT AL AR S P d i 2 1 FIR, =
iR #E 20 ming F] T VLK B R R R R
I emHE K ITIEEAEE L 5 ecm x3 cm P
TR, BEHEIREE KN 170 °C, R kol 160 °C L, 4%
il 15 min, 3% 5 ¥R B 4 0 UF T B SR H I % &,
BT TR

1.2.4  PEPRCEEM SR iy g AT
PETECE TP, BB IR AR ME AN 3R 2 PR, B8R T
M/ R 12 45 28 5o IR A 06 PR AR 27 2 19 2 AR 2H il
(6 HHPER 6 A4t 4F % 16~20 %) | FEBVE PFN
BRI 38 DF T X VR /N B G AT 35 1

12,5 PFEOEENGE S EAEUIE S ()7 4k vt
ATOFT BB A E o SR NS810 4356 €4 430 2
PET L* (8 ca" {EF 6" {H . RS BEHLEL 6 Bpf
T, YT NI R 3 DS, BOFME

1.2.6 YTk srtr KA CT3 A9 T 5 i
R AT I 2 43 BT, T e A TPA RS, e
TAS BAEIES K BEE 0.5 mm, filk 77 5 g, P10 5
0.5 mm/s, BHFE S BEPLER 6 HePf T, ZE R pf T
A0 5 B RO M

1.2.7 P RUR BRI R To s [ AH 3 HS
AH 3 T I A I D T4 R R s . 2 g
BERF B DFT AR E T 20 mL TESH Y, A 3 mL 5T
U N 20% 1Y) NaCl R . ] GC—MS B AT
R BT 53 M1 o THLZS [ AH 38028 B A 47« ZE Bk 4 A
Wiz ,60 C -4 10 min J5 , W 30 min, 5%
14 : Ris—5MS 14,3141 (30 m x0.25 mm,0.25 pum) ., FHE
FRIT G EURTEE R 60 C 48 5 min, L 5 °C/min F} &
180°C , F-L) 10 °C/min J}+ & 250 °C , %88 5 min, A5
WAL . HERE RSN 250 °C | fi iR B2 2 250 °C L i
WA ]2y 5 min, A 2E20(99.999% ) |, it i
S 0.8 mL/min, JEiRELM:EL BT, B TREE N
70 eV, B PR IR Ry 230 °C, JIT i A B R
35~450 u, KUY 0T 1 1G9 B B0 ED B A NIST 11 R

#1 YHFET
Table 1  Biscuit formula
R A N (% ) 0 2 4 6 8 10

A EH (2) 200.00 200.00 200.00 200.00 200.00 200.00

K(g) 60.00 58.74 57.49 56.23 54.98 53.72

PRE T (2) 38.00 38.00 38.00 38.00 38.00 38.00

#H(g) 2.50 2.50 2.50 2.50 2.50 2.50

fizE (g) 2.00 2.00 2.00 2.00 2.00 2.00

INIFAT () 2.00 2.00 2.00 2.00 2.00 2.00
AR AE Y (g) 0.00 4.00 8.00 12.00 16.00 20.00
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Table 2 Sensory evaluation standard of biscuits
WA VEOT I VA )
S ELUHE W IMEAR S, EMARYY &) Rl AAEIE R, MURAR D, 15~20
(20 ﬁj\‘) SN SERE ISR W, JEEAR ) 5 s TR T A i /b MR AR 2D 6~14
IMEARSERE LSO E MW, AR S) i fASIE 2 ks 2, MURER £ 1~5
s AR YA OGS, 2R A AR A, Tk, Tk af 0 g, 15~20
(20 49) EPEREAI S SUEAWR AR DR A8, AR ot e g 6~14
CEEARYS] DLERIR 22 A RE 10 A REE e 4. 1-5
Sk AFWRVRAR , TR , To 5K 15~20
(20 49) T RBOR , AR 6~14
TR, A SR ZN A R B A 1~5
g KT T 2548 J2 U 43 W B 2 LR, IR E5 A 4 5 35 2, Tef LI 7~10
(1(02\) W TRT 2854 2 O 73 IR S 22 LR, e s, £LAR 4~6
TCJZ U, D W53 Wi 1~3
. PR NE , RIS, AR =5, A RO A TRk 20~30
(30 }]“ﬁ ARG , SR TS R T IRl — it 10~19
FUBASHRNE , RIR sl A, R — i, T Il R Rk 1~10

e EFEAT A 2R, ORI ARLBE K T 80% Itk 4. A
R S A AR e 5 R e T AR — AL B 2R A

1.3 HiREsbE

FrA W #E47 3 W, BUESE 9 {E . SR A Excel
2010 F1 SPSS 20.0 #{FiHA T8 se A0 21, i FH 5L A

wedn , A9 K 43 & & 31.38% F
22.02 g/100 gfA4E W5 ERfR =4 o

HEHBEEEN

3 AW Sy

Table 3 The composition of oyster hydrolysates

b IK B Kot EARSE
ZRIG G 4T, 24 P < 0.05 ) 52 41 6] 77 76 5 % s (%) (%) (g/100 g)
2=, UGEEETEY) 62.24 2040 3138 £0.88 2202 £0.72
2 g:l: E e N = . = 1/,
ARSI 22 HUFEIRIME B BT B E T B
2.1 HHRERRE =Y R 5

[ 4 T 1 A A 57 0 VR it 14

CaR T i e S PR K VWO IN ST g = DD 8/ B )
TUERE LB R R ILER 1 Sl sr T, H
DA R LA TR ok A S IR ) 45 o 7 WA N e | N
S N N W N T A A S R A L
AE™ o IR B A TS Ay K S L T R R i
B ENR o U B A HL TR R S PLAE SN ) BLAE R W) o
(7] B RGOS o SN NS S /B R SE VAT Sl A S s
ARG BE DR, T FRAT 1 A e JEE 118 k- s Tt ot ™= 1),
G SO B Pl 3 RO A T A 1 UK
I N 62.24% o MG TR NS A BB B 5,
7 A I BB PR 1 W B SR N AR R R 5 1y
PRI, 4k PR 7850 Wi O, ok 60 H i 199, WAL AR Bir A5 1Y
U o T 005 I Aot 9 P 5 AT B 22K S8, A TSN
RGO, 20 TH A B s R R . PRI, i A AR R

PETBISMIIE S A3 AR (2L B ZE 5 TS
SEIELR M5B 25 7 o A WE B T A i S 6%
HIPFT, BRI B AN UL 35 L@ E (AH L DR AN 2R
BRIy WG ) BN 0 B BE T, B
EpgAR (P <0.05) o nTHE T4 WafE Sy T b,
TRt 7™ 0 5 AT — 7 B R R BT, T B 3 R R R g SR
ZAFTERR A HUBNE o DRI, A 5 T A = 0 g S
AR50 B JUR VR B8 S AR, 50T A 9455 o b s i i ™ )
A XU S g o (FL U AR 22 9 7 o P R TR XU,
SRR A LA, AT LA D™ & B9 R Ao 2 B 5
BET A R R R R 15 A A 7 A —
FE R, SREUB EE LR, (P ar (0 BEAE TSI EE Y
Wiz, pF T I USRI AR 25, SR I GE, S2 AN, T
TP, AN AR INE . A 005 Tl A )™ ) % A B 22 B TR

4 ALWEREEE P INEXTOFT RE S

Table 4  Effects of the oyster hydrolysate contents on sensory evaluation score of biscuits

FHAGREAREIAINE (% ) AMER(4y) AR R (43) HHA(4)) Hi&(5) RO
0 1350 £0.29"  11.57 £0.05°  15.83 £0.25°  7.43 £0.05° 18.83 £0.25°  67.17 £0.25°
2 1427 +0.65" 1143 £0.05°  14.43 £0.05" 8.27 +0.20" 15.40 £0.31°  63.80 £0.29"
4 1587 £0.56° 1327 £0.51° 1370 £0.15° 827 £0.20°  20.17 £0.25"  71.27 £0.17"
6 16.83 £0.25° 1470 £0.15°  14.57 £0.05"  9.87 £0.10°  24.43 +0.05°  80.40 £0.21°
8 1427 £0.15" 1343 £0.05* 1270 +0.15" 827 £0.20"  17.57 +0.05"  66.23 £0.41"
10 15.80 £0.50°  13.43 £0.05*  11.17 £0.25°  8.27 +0.20" 1527 £020°  63.93 £0.41°

T - [ — 3 RE AR R]/NG TR s AN R Ak B 22 5 1A B R 20K -F- (P < 0.05) o
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IR GE G YT IR, FUET AR DT 28 A TS
=, PE4 A 80.40 43 (P <0.05) .
2.3 HUFESMEFMRMEXT T R EENZE

L BRI PR 1 58 3, (B /N R A i R 22
M (HAR K FOREE AR A, A1 AT L
T i it P S I R L EAR R, b E
S g T AP P ) S N A 1 22, L 5 B S B KR
NP G T A R S i Sl 8% B, BE T LT
(B, BUE R 69.40, 4HWGEGFR 7= &S N >4 0 B,
PET LS/, BUE S 61.70, B0 1 B 7= 90 19
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S o AR A A £ T ) TR L L R Y E T 4 R —
B, IR R ] BE R R A AR b & A 00 SE PR I X £
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Fig.1 Effects of the oyster hydrolysate
contents on L” value of biscuits
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WiAs gk, SRR AT RE Sy 4 wE i R S BT A A
T TN FR AL e e R U S S R T, (AT A W T A
FEPP R IAREAR T L TR R A A B OE T
{EfRR, BB Sy 4.72 4k 15 i fige 7 W0 s I+ 2 8%
I, PF T o " (B a/, BB 1.06, SEW5HEEf ™ ) &S
JnEE A 10% i, YT a " MBS 8% 41 W5 il it 7 4 s
S R PE T 25 S g N o S A W I 7 W 1 DT,
a IR T RGN 00O T, 22 B 4105 1 fe 7 4 v
HEINREVT o EFEIRR FZEHEE,
b H 7 (AP A B R (0 B8, (BB /N RS A i i
B W, (O RIR AR Sk BE IR e e . &l 3 AT
N, B AW R T A IR R 2 DR T I b E
RS 5 v/ 1 e A by i A A S N R A
0~6% Z [0l ,b (BB WIHE R o Bl A6 5 B A = 40 45
BEAYAREEIG R, b (B SR8 D/ o AN T 0 A 05 il i
YIRS, b AE /N, B R 17.59 4 105 16 F 7= 4
BIELh 8% IF D0 b7 {E R K BUE D 21.36, 41
g WS T B S IR 6% BE L DR b H S 8% 4
T e 7= ) S N i ) R T AR A (W] o S o L g Tl e
Y PET b E TR YT (P <0.05) , &
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T 3 S A T 5 M 11 T B4R b, F T A R JEE
/N R T 23 5 WA E T 1R 3 R BE 14 D
TrOgeE £ IR 4 TN, B 2 0 I A
TN (R 22, 06 T (4 B JRE S S /0N o 0 T
FEMIIS IR AE 0~6% 22 [A], T BE R e . bt 25 4
Tt A 7 00 VR O e %) 4k 6 4 G, R B SR WU/ . S TR
TIN5 it Aot 7= 40 B O, Rl EE R /IN (P < 0.05) | 4E G
T 72 ) T N B N 6% B, 0F T B B R R R (P <
0.05) o A At i A 7 40 ) T, 5 22 441 25 T R U
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contents on cohesion of biscuits

T B R i A 7 ot MEL IS 381) T 5 M ) T Al
FAITH, AT DL 2E A 2 e £ 5 o nEL VS (9 = s ik b e .
H & 6 m] I, B 5 4 5 1 A P ) s i s G =2 ok
P MELIEG AR 51 396 R 5w /)N o 4 05 156 A8 72 4 S N = AE
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Ye ot MEE P B/ o LG A T S I 6%
B, P A RE @M e R (P < 0.05) o B i 1 1 £
Yot R S TR ESI BE (P <0.05) .
JEL R AT BE 2 A i Bl A 7= 4 b i B 1 R RERAER T T AT Y
B 2 /NS T i S O R W= A N i o el e T U
B
10.00
9.00
8.00
7.00
6.00
5.00
4.00
3.00 4
2.00

1.00
0.00

NG (mJ)

0 2 8 10

4 6
S T AR 7 A0S N (%)

L6 M ige 7 W 45 A o B MELIGEA: ) 52
Fig.6 Effects of the oyster hydrolysate

contents on chewiness of biscuits
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The flavor analysis results of biscuits

A i (%)

251 [Py S &4 E Y Sc [(#===v O H-WGHGAT 6% MG BT
IR T
172 Decane PAYH CioHy 12.71 -
17 4-Undecene ,3—methyl 4R CioHyy 0.46 -
B 2,2,4 ,4-Tetramethyloctane 2,24 ,4-PYH Bop ke Ci,Hyg 3.74 3.57
B Dodecane + =k Ci,Hyg 29.49 34.71
B 1-Tridecene 1-+=% Ci3Hyg 1.05 -
JE2k Tridecane + =4 Ci3Hyg - 043
JE2k Undecane,2 ,5-dimethyl 2,5- " H S —ke Ci3Hyg - 0.19
Bk Tetradecane + ke Cy,Hy 0.25 0.27
Bk 1-Pentadecene + Tk CisHy 1.95 -
B Pentadecane + ke CisHs, - 1.3
7B Hexadecane v Ci¢Hay 1.03 0.35
(EES Tridecane ,6—methyl 6- I K+ =i Ci Hyy 0.44 047
Bk Tetradecane ,5—methyl 5— -y CisHs, 0.61 0.54
7w Heptadecane +E4 C7Hyg 0.25 2.31
7B Longifolene Ktd CisHyy, 3.75 3.77
B Undecane ,4—cyclohexyl 4-HE It —%E Ci;Hyy - 0.44
B 7-Pentadecyne T-+H e CisHyg 0.5 0.51
7B Decane ,2—cyclohexyl 2-IFE B CisHso 0.36 -
JEEN 9-0Octadecyne 9—+ /\ CigHyy _ 0.24
7B Heptadecane ,8—methyl 8— H I+t CigHzg - 0.29
B Nonadecane +JukE CioHyg - 0.65
/N 56.59 50.04
S Triacetin =R iR CoH,, 04 3.39 3.69
iR Phthalic acid, diisobutyl ester SRR iR — 5 T g CisHy, 04 - 0.97
B Dibutyl phthalate AR T g C,sHy, 0, - 0.42
/N 3.39 5.08
i Benzeneacetaldehyde R CgHg O 0.41 5.38
ek 2—Nonenal 2- IR CoH,;sO 0.32 0.28
2 Decanal A CioHyO 0.96 0.96
[ 2 ,4—Dodecadienal 24— Tk T EE C,H, 0 - 0.94
/N 1.69 7.56
IS Phenol ,2 ,4-bis(1,1-dimethylethyl ) 24— RUT Ay C,,H,,0 0.33 0.37
Bk Phenol 2 ,6-bis(1,1-dimethylethyl) — AT 42 6= — KL T AT €, Hy O 028 038
4~- (1-methylpropyl)
/N 0.61 0.75
(eSS Phenylethyl Alcohol K CsH,,O 5.27 6.25
[l 3—Nonen—1-ol - - 1- CoH;s0 0.37 -
[[EES 2—Nonen—1-ol ,2—methyl 2- B2 - Th—1- i CioHyy O 0.96 -
[IEES 1-Decanol ,2—methyl 2— FH -1 - 2% i C,, H,,0 _ 03
(e 1-Dodecanol 1- 2% C,HyO - 0.47
ik (7)) 6—Pentadecen—1-ol 6- 1 Ttk —1- i C,5H5,0 0.26 -
IS Tridecanol ,2 - ethyl-2-methyl 2- 32— -+ = C¢H3, O - 0.39
/NT 6.86 7.41
378 Pyrazine ,2—methyl-3— (2—propenyl ) 3— (2N RL) —2— I JLnth e CgHoN, - 1.65
N 0 1.65
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BEEfFe = 1) 1 Fh 252 30 DS IXUR ST, AL 66 16 Ffks
28 .3 FhRZIE 4 FREESS 2 PRl S 4 PPEEEAN | A2k
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(24) :1-9.
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