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Optimization process of molecular embedding technology on preparation

of deodorant oyster powder
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Abstract; The removing impurities of fresh oyster was hydrolyzed by
alkaline protease and neutral proteinase, and the optimal enzymatic
hydrolysis conditions were found by investigating the effect of differ-
ent color agent, the ratio of enzyme, the temperature of enzymatic
hydrolysis, the time of enzymatic hydrolysis and the amount of en-
zyme on the sensory quality of the hydrolysate. The oyster enzymatic
solution was buried through the use of different formulations of case-
in, maltodextrin, konjac powder as wall material, and then embed-
ding oyster concentrate solution was spray-dried. Then, the spray-dr-
ying oyster powder was tested on moisture absorption rate, bulk
density, angle of repose, moisture content, oxidation stability and
sensory quality, in order to evaluate the quality. The results showed
that the optimal enzymatic hydrolysis conditions of oyster were as
followed: addition of protective agent 0.1% , mass ratio of alkaline
protease to neutral protease 1 ¢ 1, addition of complex enzyme 1%,
enzymatic hydrolysis temperature 50 “C, enzyme solution time

30 min. The optimum formulation of spray drying was: mass ratio of
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casein to maltodextrin to konjac powder 50 : 50 : 0.5, and the mass
ratio of spray dried wall material to the one times enzymatic hydroly-
sate concentration was 50 ¢ 50.

Keywords: oyster; deodorization; encapsulation; enzymatic hydroly-

sate; spray drying
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Table 1  Factor codes and levels of the orthogonal test on
Enzymatic hydrolysis process of oyster
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1 0.05 0.5 10 40 2.1

2 0.10 1.0 20 50 1:1

3 0.15 1.5 30 60 1:2

4 0.20 2.0 40 70 1:3
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Table 2 Criteria for quality evaluation of oyster

hydrolysate
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Table 3 Criteria for quality evaluation of spray dried

oyster solution
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Table 4 Orthogonal results of enzymatic hydrolysis

process of oyster

A5 A B C D E IEAERT
1 1 1 1 1 1 12
2 1 2 2 2 2 20
3 1 3 3 3 3 16
4 1 4 4 4 4 15
5 2 1 2 3 4 22
6 2 2 1 4 3 25
7 2 3 4 1 2 28
8 2 4 3 2 1 27
9 3 1 3 4 2 25

10 3 2 4 3 1 23

11 3 3 1 2 4 24

12 3 4 2 1 3 21

13 4 1 4 2 3 20

14 4 2 3 1 4 19

15 4 3 2 4 1 18

16 4 4 1 3 2 20

b 1575 1975  20.25 2000 2000
ks 25.50  21.75  20.25  22.75  23.25

ks 23.25  21.50  21.75  20.25  20.50

ky 19.25  20.75  21.50  20.75  20.00
R 9.75 2.00 1.50 2.75 3.25
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Table 5 Analysis of variance of Enzymatic hydrolysis

process of oyster
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Table 6 Properties of difference formulations of spray-dried oyster
I WA/ Ve R/ Koy AR/ Wk s/
(107 2g H, O+ g ) s % (mg e+ mL~1) )

X B R 56.73+44.32° 62+3¢ 4.9740.08° 286+ 7¢ 30.8+0.2"
26.464-2.32° 654-4be 4.8540.07" 285+6¢ 29.240.5¢
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E 24.834-1.22° 69442 4.63+0.08¢ 2984 72be 30.84-0.2"

F 23.56+1.03" 7043 3.6440.05" 303£10° 33.1+0.42
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Table 7  Sensory evaluation results of difference formul-

ations of spray-dried oyster
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A 9 10 9 9 37
B 8 9 8 9 34
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D 10 9 9 9 37
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F 9 8 9 9 35

24 AEHGEHEBEEETRESEUREESN

Xk A () S 7558 2 M LA ok 4 AR ) (AR 0 PR A1 48 s XA
(vl B 7 W5 25 T 8 L 0 by B S AT 3 S A R RE PR 3K 5 R L
2 8. i 8 I W25 R 58 i ) i ML o S Ak 1 2
B/AN o AELRE A ST 1] 94 35 Jom o S0F TR RE 19 ok 4601 4 {8 0 R T 8
TS BE BF G0 Sk W L U B € 1AL R R T W A 1Y AR
R EE. 3 8 6 A7 4+t i by iy id E AL BIE R - I
JrCHMDmREEMmTHE 4 4.
3 i

(D) kWi e (R T2 2808 A R B 0120 . &
ERFRCBTAE L 10 1WA B 50 °C AR EE 106 | A I ]
30 min; £E 0t 2% 8 R AT A3 B AT B A BOR b SR 4 45
LT

(2) Z2 ZERIR S B 101 R0 JBE = 0 11 Dl B A o AL i
WHEAT o T AL 8 i XA (] L A5 F) BE B ] Ao 00 T A 9
TR R AR L K o e MR R L IR R AR L SRR E TR
7 b SR B S RO £ 5 5% 4 B R A 1 BE M TE T 1L
51 R o0 Ak < 50 0/ 4L 5 I A ¥k 4 9 ok 4 1 %) 2 50 00 1 Y
S50 20 f BEBE LI W (2 2FRIRS RS B TR R
=50 11501 0.5), 4 &5 Rk Wl d i o 76 4 R fig
AR T e R 05 7 o 19 R ORS L OR SRR R XU 9 A B

189



E2EETH

TR SE A O T AL B ] 5 R b T2 e A

®& AEBEFHIFEE T HEMIBEMEITMN

Table 8 Stability evaluation results of difference formulations of spray-dried oyster

ALY/ (meq » kg™ D)

[

0d 4d 7d 14 d 21 d
Xf HE B 0.184+0.02*  1.86+0.02*  2.16+0.03*  2.5540.02¢  2.9740.02°
A 0.0840.01¢  0.2240.01¢  0.2840.02>  0.3240.02¢ 0.4340.01¢
B 0.114-0.02¢  0.2340.024 0,2840.02>  0.3340.01¢«¢  0.4240.02¢
C 0.0940.01¢  0.214£0.03¢  0.314£0.02>  0.354-0.02"¢ 0.404-0.03¢
D 0.1240.02¢  0.2540.02%¢ 0.3140.02>  0.364-0.02> 0.414-0.02¢
E 0.164-0.02>  0.264+0.03" 0.2940.02>  0.36+0.02> 0.5140.02"
F 0.1440.01>  0.2740.02">  0.3240.02"  0.3740.01"  0.49+0.02"

T A B R A L B ] ) 3 2 S bR R TN R OR (P<C0.05)

(7 2 5 T 9 0 40 P R e it o A B AR R4 s
T LT B T

S 2% 3Lk

(1] Rpe ¥, shicAL. 4t w5 & 5% 2 el b i o0 o e [T 1. Wb il
2007(8): 6-9.

[2] whpBA, S, e e, A5, L upm A 5k AR 1) B o AR Ak B T )
BRRFELT]. SRR BB, 2009, 25(3): 262-265.

[3] Wexy, Frmde, el $LusBeA T2 &0t se )], k™
WF5%, 1997, 18(1): 112-116.

[4] FAO/WHO/UNU. Energy and protein requirements: Report of
a Joint FAO/WHO/UNU expert consultation [ R]. Geneva;:
FAO/WHO/UNU, 1985.

[5] SCHULLER-LEVIS G B, PARK E. Taurine: new implications
for an old amino acid[ J]. FEMS Microbiology Letters, 2003,
226(2): 195-202.

(6] ABEBAR . 147 . 24 B B % A 4K 5 i 1 0 S 93 B Re A Y F

0], BEIRR, 1996, 18(4): 471-731.

[7] MARX J L, 5%, RUERIERERL] 29FREa0E,
1989(3); 47-49.

[8] ZATSICK N M, MAYKET. Fish oil: getting to the heart of it
[J]. The Journal for Nurse Practitioners, 2007, 3(9): 104-109.

L9 #Ates . BRBAAE. HL05 2 0BG O 8 R e Ay s LT ).
A2, 1993, 17(1): 53-56.

C107] Jesiy, FR 2. 05 08 35 MIEREVE TR LT ). Ve K 5%
2005, 26(6): 39-44.

[11] F528, #EDAE, gha A, . 4L R IR G oK T2 T8
B TR, 2003, 22(3) ¢ 97-100.

[12] ¥by, SEL0AR, 500, 5. MEVLALYS 20 0 IR oF I [T ]. &
S LA, 2013, 29(2): 208-210.

(1370 ARBEH. MRWI M b g 3 e 55 T L2 ek ) ). a5l
B§, 2013, 29(3): 226-229.

(140 PhEAL, Tk, X, 4185 7 FIAE A4 5¢ (9 88 fOR i 2 RAELT .
hEE Y5 B FE, 200005) ; 26-28.

(E#% 160 7
L4 Vp/hml, BEHESF, SASERL, 5. MEF 2SRRI IRICE Z Ryt AL
PERFFEL]. Bl Tk B . 2015, 36(23) . 222-227.
[5] YANG Y F, FENG J Q, XU HY, et al. Influence of different extrac-
tion and purification methods on astragalus polysaccharides and pharma-
cological evaluation[J]. Chin. Herb. Med., 2010, 21(1): 54-61.
(6] MiEma. KHeu: « Bl SR UK B A it 2 0 i L ACT e ) ). & B
Al F2=, 2010, 38(18): 9 787-9 788.
[7] E¥d, A%, H—2, % MU RECEE R 2T 20
WroE)]. & T RHE . 2014, 35(4): 256-260.
(8] 1 S, FE . WA 16T 35 O Fh BB 3R U AL 2 ROV B B
M EERTSEL) ). B BlaE, 2013, 34(12): 56-60.
L9 skes. FIH. BUIG . 5. B 28 IR B 10 3 e Ak iR A7 it 2
BRI R L) ], AL 5E 5 R - 2013, 25(3): 303-310.
C10] AU, EMioC, X1, 4. BA NI ASE S T 2R
R T EAEPELT ], B iRk, 2015, 36(6): 76-81.

L1010 Zeed s Jashsth, RWIAE, S5, o I 2 Wi 75 Il B 3R I L 251k
B[], 5P, 2010, 26(2): 107-109

[12] SHI E H, LI H, CU M C, et al. The proccess conditions opti-
mization of the ultrasonic extraction of chestnut involucre poly-
phenols using response surface method[ J]. J. Chin. Inst. Foal.
Sci. Tech., 2013, 13(5): 62-67.

[13] AR, #ME, JASR . &5, " A ERR R AZm )] 4

190

BikbaE2% 4, 2014, 30(4); 493-496.

L14] 5k, w7, 5KEIA. Z5EERIUO MK 2R T 2R
AR, 2015, 40(11); 162-171.

[15] ER&, D TE, BENI, 5. 875 i B A2 A i 4R UM AR 2 6
TR, hEEE . 2015, 34(7); 134-137.

[16] E3C3C, Xt BIER , % @ EHOK— & & W BUE 45 2 5
TR, &5 ZmRHE, 2015, 51(3): 27-30

[17] FFHHE, WKL, B EAmkERRER M) ahy
HLBE, 2011, 27(4): 58-60.

[18] BHL. ARRIK . #2430, . 5 A Wk PR IE 5 4k 20 Bt o
HrlJD. #He R RE . 2012, 51¢6): 1 211-1 213,

[19] TR, L/h%. BRI A N 23R ML it 4216 2 0% B S0k 25 4
MLl KRR 597 % » 2015, 27(12): 2 101-2 108.
[207] ZEWi i, Chfsh, BOTLL, &, WaRy miE i 2 & BHR IS 25 28

TR T, Rk, 2014, 35(18): 63-68.

WA RS XU, SR AR B R R SR IO 2 L B LT .

i EE AR, 2015, 30(8): 1 173-1 175.

[22] vE-Lr, Aol 2F 2 F Ak R I 22 35 J b 200 L2 5[ ).
i Tl B, 2016, 37(5): 248-251.

(23] Vbl JERL, ERE, %5 W8 2000 gtk KXot A AL i vk o
)], i TR . 2009, 30(10): 134-136.

[24] TTau#t, F . BEbede. RSB I L 2 Ryt L E A
X770, £ 5P, 2012, 28(4): 117-120.

[21]



