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Fermentation technology of special Porphyra haitanensis sauce
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ABSTRACT: Objective To explore the optimum fermentation technology of Porphyra haitanensis sauce.
Methods Taking dried Porphyra haitanensis as raw material, the basic ingredients and nutrients of Porphyra
haitanensis were determined with reference to the national standard, and the Porphyra haitanensis was
fermented with lactic acid bacteria and Aspergillus oryzae to prepare Porphyra haitanensis sauce. The
fermentation conditions of Porphyra haitanensis sauce were optimized by orthogonal experiment with the
content of free amino acids in the fermentation products and the results of sensory examination as the indexes.
Results The crude protein of dried Porphyra haitanensis was 34.13%, the crude fat was 3.89%, the ash
content was 9.32%, and the moisture content was 11.80%. Laver contained 17 kinds of amino acids, including 7
kinds of essential amino acids for human body. The four-factor three-level orthogonal experiment determined
that the best fermentation conditions for fermented Porphyra haitanensis sauce were Aspergillus oryzae
inoculation volume 1.0%, lactic acid bacteria inoculation volume 1.0%, fermentation time five days,

fermentation temperature 25 °C. On this basis, four different flavors of Porphyra haitanensis sauce, original

EEWA: M Lk R B H (CARS-50)

Fund: Supported by Seaweed Industry System Support Project (CARS-50)

SRR ERGE, WL, #U%, EEME I K SN T LR G R . E-mail: wgk320@dlou.edu.cn

*Corresponding author: WANG Qiu-Kuan, Master, Professor, Dalian Ocean University, Aquatic Product Processing and Comprehensive
Utilization, Dalian 116023, China. E-mail: wgk320@dlou.edu.cn



2610 1% A T R A

81

flavor, mushroom flavor, spicy flavor, and beef flavor were prepared through blending. Conclusion The

Porphyra haitanensis sauce prepared with the best fermentation process conditions is delicious and has

excellent taste. It is a highly nutritious and high-quality sauce product.

KEY WORDS: Porphyra haitanensis; lactic acid bacteria; Aspergillus oryzae; fermentation; orthogonal experiment
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Table 1 Sensory table of Porphyra haitanensis sauce
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Table 2 Orthogonal experiment table of Porphyra
haitanensis sauce

ES
IKF- KiiEE  AREE OREN gEpEE
e/ % /% [al/d /°C
A B C D
1 0.8 0.8 3 25
2 1.0 1.0 5 30
3 1.2 1.2 7 35
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Table 3 Determination results of amino acid components in
dried Porphyra haitanensis

RN HILPR G HE g/100 g T3¢
Leu 2.58
Val 221
Thr 1.92
lefﬁgﬁgg i Phe 1.46
Lys 1.42
lle 1.26
Met 0.56
Glu 4.22
Ala 4.02
Asp 3.57
Arg 2.21
10 Fll AT Gly 211
2L Ser 1.75
Pro 1.60
Tyr 1.13
His 0.64
Cys 0.19
SR 33.02

3.3 BREREWER

KR E] AL I RS 1. 2 d MTRIAI B %
AP AL, % 3 d 205 7 d (5 Bk A B LA ROk,
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T IR 5N JRURE X LA T T S A WA 1 4 #r, A4 2 %2
RS GY . FIRA L . 0B i AE R i, WS
SRS T A, Hoh R E R & 8N 1.57%, 2 8
Wit BT P E R 1, AR R SRR
SRS E IR, il 2.58%, Hy 8 Fha L&
RO AR . AR . ER . AR . B .
SRR RNEAR . (OER. PR SEN 30.4%, IR
i 0.36%, SF4ER SN 1.8%, KoK 11.1%, 6Kk
Wk 41.5%, SARSLIEERIEAEES, SHRE N RSk

30 b D

R L Ak B3 5 BN () S350 T 22 S i A o SR AR
IITER BN EREA 17 RhESERR, AIILESE RN EZ
o SEHGE I R R S E TR OSSR R L AR,
I B U PR 3R = 7K 14 T 5 S 6 A T S 1) e
R Fp A A 12 1.0%, FLRREE MR 2 1.0%,
RBERTAE 5 d, KIFARBER 25 °C. fEMCEERN b, 2o e
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Table 4 Orthogonal experiment results of fermented Porphyra haitanensis sauce

P # JE
ELIE IR Fr & g/(2/100 g)
A B C D (L%
1 1 1 1 1 1.1088 65
2 1 2 2 2 22176 71
3 1 3 3 3 43325 61
4 2 1 2 3 2.3203 79
5 2 2 3 1 2.8131 74
6 2 3 1 2 1.8275 74
7 3 1 3 2 2.8541 56
8 3 2 1 3 2.5051 79
9 3 3 2 1 1.8685 81
K1 2.5530 2.0994 1.8138 1.9301
= LG
?iifﬂ K2 2.3203 2.5119 2.1355 2.2997
=N
K3 2.4092 2.6762 3.3332 3.0526
W R 0.2327 0.5818 1.5194 1.1225
EV S C>D>B>A
I QWAES AB;C;D5
K1 66 67 73 74
BSR4 K2 76 75 77 67
K3 72 72 64 73
W R 10 8 13 7
FRER C>A>B>D
SIS AB,C,D,
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Table 5 Sensory scores of four flavors of fermented Porphyra haitanensis sauce
BT B B R S By
LS 18.8 32.8 24.0 17.0 92.6+£2.679
T hli R 18.2 33.2 20.8 17.4 89.6+2.884
TR 18.8 325 23.0 17.8 92.1+2.679
-k 18.2 32.4 24.6 17.2 92.4+3.149
F 6 PUFRIKKREWE S
Table 6 Recipe of four flaver Porphyra haitanensis sauce
KRB g JZUS AR 2 US APk
HER% 4 4 4 4
(1PN 5 5 5 5
i 5 5 5 5
0 5 5 5 5
Bk 5 5 5 5
AL 10 10 10 10
L7/l 20 20 20 20
o 4 4 4 4
% 4 4 4 4
+G 0.5 0.5 0.5 0.5
Z IR 4 4 4 4
Eiaslii 4 4 4
w4 40 -
TEARL 1
BB 4
iE 20
EARY - 30
4 A - 40

BB, 4N, O EBFRIF A T —3K
TR 2 R OGRS, X T & Bk R R R L TR X
IR 2 1o TF 38 S 0 I et T 200y Sy B B
o 125, FNTHEN 25%, %N 25%, HE R
8%, HEPHE 3%, FIN 1%, HEAE 2%, &R 2%, fif3K
1%, #5l6 1%, 2K 1%, F/NFEE20E 1 PURp ik 6 s
PEATHINE, Fe 20 e S AR IR 7 i Ay i PR 28, Rl a7
TR ERIMIEE, A 0.6%A CMC—Na Fl 0.2%
F14) e TR AN T el ¥ e T 3 R A 34 S0 R I AR,
AR FOE B 250 g, B4R 7.5%, B3 1.5%, WA 0.5%,
i 2.5%, KEE 0.05%, B 0.5%, 48 M 0.5%,
CMC—Na 0.6%, RN 0.2%, VC 0.01%, %% peegld

FI K h 2 A B ER B il 5 e T, UL & A1, 1E
IR LEREW, R B A R IR 1.0% ., &
[REEL RN & 0.8% . AMERTIE] 5d. REARE 35 °C, A%
B R BOK B A B IR E T A, ORI B oy
1%, KEEHAI S 5 d, HERHREAIZES .

AR5 25 SR e W 1 ) 48 SR SRR 1 i b 28 50 v KL R
5K 34.13%, HISH K 3.89%, JK4>H 9.32%, KAréra
H11.80%, 2EEMEILMR AR BREREA 17 Fia
5w, w1 8 FARITLF AR, HhUSsEmR. X
KA. AR 3 Mo E, FFEH 10 FEIELT 2R,
VIZ Tl 2838 0 ERE, AR T & fzL R AR & & & %, LA
TR v B S AR R TR A R R0 4 SR A S R AT,
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T 37 1E A ST SRS e (1 R B A AT A . Bk R
TR KRN 1.0%, FLRRAEEZEF RN 1.0%,
RN 5 d, KBEEIE N 25 °C. A2l 4 1Y )53
WA R E IR E 4 FhXR (R | BBk | bk
FrBE W) I35 50 AR 72 T2, RR % 0 i
TR 4g, KRS, Hihsg, A S g, 3
BERY 5 g, BHE 10 g, MMM 20 g, F74 g, #E 4 g, T+G
05g. Zhdg, Fihdg. FHRETBRNRETZETE
SRR A FERE LR INAER 1 g, HHE 4 g, JhEF
20 go AR A BAE T 2 A IR R 2R S0 5 i S6
BN 40 go B R LM R E T2 R AR5
SR EVRINZIIN 30 g A4FPN 40 g MLARPF T HIMER S
PRI E, FUBIRAE, e ESR. m TR
B E Rk
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