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Processings and Quality Characteristics of the Oyster Sauce from IQF
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To develop a value-added product from individually quick-frozen oyster Crassostrea gigas extract (IQFOE), we
prepared two types of oyster sauce (OS): bottled OS (BOS) and retort pouched OS (ROS). We investigated process-
ing conditions, quality metrics and flavor compounds in each type of sauce. We found that the most appropriate base
formular for both BOS and ROS consisted of 40.0% IQFOE (Brix 30°), 15.0% sugar, 6.0% salt, 4.0% monosodium
glutamate, 4.0% soy sauce, 3.5% starch, 3.0% yeast extract, 3.5% wheat flour and 21.0% water. The crude protein,
salinity and amino-nitrogen contents of the BOS and ROS were 8.2 and 8.3%, 9.3 and 9.2%, and 539.2 and 535.2
mg/100 g, respectively. In commercial oyster sauces (COS), these values were 4.7-6.5%, 9.7-12.0%, and 244.7-504.2
mg/100 g, respectively. The total free amino acids content of ROS was 7,346.9 mg/100 g, and the main free amino
acids were glutamic acid, taurine, proline, glycine and alanine. The inosinic monophosphate (IMP) content of the
ROS was 131.6 mg/100 g, and the primary inorganic ions were Na, K, S and P. The present BOS and ROS have
favorable organoleptic qualities and storage stability compared with COS, and are suitable for commercialization as
high-flavor seasoning sauces.
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A(oyster sauce)= & A= oLy A4 TR elE ZExpA o] FAA0 e W Bl esly) E Q slu). X F7HA] =
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AR = FA A S F 752 =& F7to|iA = 2 Shlau and Chai, 1990; Cha, 1995; Oh, 1998; Park et al., 2000;
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al., 2012; Hwang and Oh, 2013; Hwang et al., 2014). &5 7}
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IQF = HAfe ofgsto] A2t it AZE 25
O] 7he3 & Fig. 13 gt} 2 Fw &, 29 15%, A4
6.0%, monosodium glutamate (MSG) 4.0%, 7H4 4.0%, 21
3.5%, yeast extract 3.0% % ATE 3 5%E5 5 21.0%} & &

Sugar 15.0%
Salt 6.0%
MSG 4.0%
Soy sauce 4.0%
Starch 3.5%
Yeast extract 3.0%
Wheat flour 3.5%
Water 21.0%
Mixing
Reacted IQF oyster
T extract 40.0%
(Brix 30°)
Heating
(90-95 °C, 20 min.)
| Oyster sauce (OS) |
Hot-filling with Filling with
bottle retort pouch

Sealing & pasteurization Sealing & sterilization
(95 °C, 30 min) (118 °C, F-value 10 min)

I I
Cooling | | Cooling |
I I

Bottled
oyster sauce (BOS)

Retort pouched
oyster sauce (ROS)

Fig. 1. Flow sheet for two kinds of the oyster Crassostrea gigas
sauce products (BOS and ROS) processing.
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AtslgiT). 7184kt 3 Data loggers Fo-vac 774 (Iblo
Electronic Gmbh, Germany)$} $1435}0] =4 Fo 35& =75}
L, 0|5 TAR HEEETSA] Faxiof At 7FEdt
AZHE A8kl

oM, 2 s AR FAE Bl Hrtsl] fls) Al
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oA AE AR} B3t A 0 2 FYstel o) At

g, EHE7EL H ot EA

AU E O] 2AJL APH(KSFSN, 2000a)0l| whe} 425 ghak
o , 2R SFEEL semi-micro KjeldahlH <
2 ZHst}. pH= A2 E w23} 3 th3- pH meter (Accu-
met Basic, Fisher Sci. Co., USA)Z &73}%111, ¥ X (salinity)
= Ax=A|(Salt meter ES-421, Atago Co., Japan)Z Z43}%
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unitE ARS8l U|ZFEARE(KSFSN, 2000b) 2.2, o] 12l 4
(NH,-N) 32 Formol 27 % (Ohara, 1982a) .2 Z73}%]
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ELTRTE =S
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Table 1. Moisture, crude protein content, pH, salinity, NH-N and VBN content of the oyster Crassostrea gigas sauce products

Products’ Moisture (%)  Crude protein (%) pH Salinity (%)  NH,-N (mg/100 g) VBN (mg/100 g)
0s 60.6+0.2° 8.2+0.2° 5.7+0.12 9.3+0.1° 539.8+0.6° 21.0£0.22
BOS 60.5£0.3° 8.3+0.3° 5.7+0.22 9.340.0° 539.2+2 4¢ 21.5+0.12
ROS 60.6+0.2° 8.2+0.2° 6.1£0.1° 9.240.12 535.2+1.9¢ 24.5+0.2°
C-1 59.3+0.3° 4.7+0.22 5.8+0.22 12.0+0.0¢ 244.7+0.42 8.2+0.3°
C-2 55.0£0.22 6.5+0.2° 5.8%0.12 11.0£0.1¢ 504.2+0.3¢ 12.5£0.1°
C-3 70.2+0.2¢ 4.7+0.12 5.910.0%° 10.0£0.2° 306.3+0.6° 14.7+0.4¢
C4 67.810.1° 6.1£0.3° 6.1+0.2° 9.7+0.1%° 350.7+0.6° 16.5+0.24

Refer to the comment in Fig. 1.

OS: the oyster sauce, BOS: the bottled oyster sauce, ROS: the retort pouched oyster sauce. C-1: LKK panda oyster sauce on the market, C-2:
LKK premium oyster sauce, C-3: Xamen oyster sauce, C-4: Xamen premium oyster sauce.
*dMeans within each column followed by the same letter are not statistically different (P<0.05).

Fojgs

Al Za2o] 3uiEEe] 70% ethanol &4 7hsto] ++417]
(Ultra Turrax T25, Janke & Kunkel GmbH Co., Germany)=
wA3FE S 17,000 gof| A 157 HalEefstairt. o] 224
23] o ¥hEs}o] Qe AES Bol 79} R T ER4E
A A-251a1, of7]of| 5 -sulfosalicylic acidS 10% &=
H7rsto] s 2] 9 oj gt & A BAE A AES
2 AR,

Selobulieat 2 BeslE R S 27 o an s QAHS A 7
QF A3} th- lithium citrate buffer (pH 2.20, 0.20 M)Z A
L3 5 o}n| Al 2HEE A 7| (Biochrom 30, Biochrom. LTD,
England)2 45} c).

T2 2E] =(nucleotide)= Ryder (1985)¢] wiwio] ulet
Synergi 4u hydro-RP 80A column (Phenomenex, USA)o| %
2 HPLC (Yeongin HPLC 9500 system, Yeongin Co., Ko-
rea) = F-A51I k.

Bo)8e 24 o)k 1gk HNO, £0h8 7o) 24153

Table 2. Color values of the oyster sauce products and commercial
oyster Crassostrea gigas sauces

Color values
Products’

a b AE
oS 13.6£0.2¢ 6.4+0.0¢ 6.1x0.4°  83.4+0.0°
BOS 13.2£0.1¢  6.5£0.2¢  6.330.5° 84.1+0.3?
ROS 12.0£0.1¢  7.0£0.0¢  7.2#0.5¢ 86.9+0.2°
C-1 7.7£0.3° 1.2+0.12 1.7+0.12  89.2%0.1°
C-2 8.8+0.4>  2.3+0.1*  2.6+0.2° 88.2+0.1°
C-3 8.0£0.4*>  29+0.3° 2.8+0.2° 89.0+0.5°
C4 7.6+£0.6° 2.6£0.0 2.6+0.2°  89.3+0.3°

Refer to the comment in Fig. 1 and Table 1.
*dMeans in the same column with same supercripts are not signifi-
cantly different (P<0.05).
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Table 3. Sensory evaluation of the oyster sauce products and com-
mercial oyster Crassostrea gigas sauce

Sensory items?

Products' T Cooked Overall Salty  Taste
aste . .
Odor acceptance taste intensity
oS 5.0° 5.0° 5.0° 5.0° 5.0
BOS 4.840.22 4.84£0.2* 4.8£0.2° 4.8£0.1* 5.0£0.0°
ROS 4.7+0.2* 4.620.2* 4.7+0.1° 5.0£0.0° 4.9+0.12
C-2 4.240.2° 4.0£0.3° 4.240.3° 3.4+0.3° 3.7+0.2°

'Refer to the comment in Fig. 1 and Table 1.

25 scale score (n=9, 5, very good; 4, good; 3, acceptable; 2, poor;
1. very poor).

Means in the same column with same supercripts are not signifi-
cantly different (P<0.05).
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FFS S8, AL S 7M7) Sl Higt e
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A9 Axto] gt FAA 2= SAS program (Statistical ana-
lytical system V9.1.3)2 ©]-&3}o] One way ANOVA ¥ o2
BEAREAS AXstgon, B GRS o] S AHe
Duncan®] TFEAAH O 2 P<0.05 4220 4] AA|5H9ch(Kim
and Goo, 2001).

Fig. 13} 2h-& Al 23 o whe} Al 23t 242 FHAH0S),
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Table 4. Free amino acid contents of the retort pouch oyster
Crassostrea gigas sauce (ROS) and commercial oyster sauce (C-2)

(mg/100 g)

Amino acids Products’
ROS C-2

Phosphoserine 37.7 1.2
Taurine 1,706.8 564.6
Phosphoethanolamine 105.3 72.2
Aspartic acid 96.2 84.9
Hyproxyproline 49.5 38.1
Threonine 65.4 10.3
Serine 78.0 18.9
Glutamic acid 3,799.1 4,537.5
Sarcosine 5.3 43
Proline 335.5 95.9
Glycine 281.2 130.7
Alanine 186.5 121.0
AABA? 35 tr
Valine 39.7 21.6
Cystine 86.7 21.0
Methionine 23.7 131
Cystathionine 12.8 9.3
Isoleucine 31.2 14.5
Leucine 63.7 39.6
Tyrosine 27.6 18.4
B-Alanine 55.4 23.1
Phenylalanine 37.0 3.9
Homocystine 34 tr
GABA? 6.9 tr
Ethanolamine 7.7 49
Ornithine 17.6 9.5
Lysine 58.9 274
Histidine 27.8 44
Arginine 96.8 37.0
Total 7,346.9 5,937.3

'Refer to the comment in Fig. 1 and Table 1. tr, trace.
2AABA: a-amino-isobutyric acid, GABA: y- amino-butyric acid.
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Table 4, 59 ek, FAL GAE F M FAT AulRO

AlZFE ROS7F 7,346.9 mg/100 g& 2 A& C-29] 5,937.3
mg/100 gofl B]3f 2F 30% o]4 Wkch ROSS] F4 f-ejot]
EARS o) A 72Ok 4591 glutamic acid7} 3,799.1 mg/100
go 2 713 Werom th-3- 2 2 taurine, urea, proline, glycine
9 alanine 52 &0 2 o] 3-8 x]o] 9)¢ltt Glutamic acid,
proline, glycine ¥ alanine-2 t)34] o] olu]icAlo 2 o
A QITH(Kim, 1985). Al#E C-29] 749+ glutamic acid”}
4,537.5 mg/100 g .2 A 2] 70% 0] AL 2px|8}1 Q) gl=t],
ol Arl17& Slsto] chepe] MSGE H71stel7] wol s,
71 9] L A] taurine, urea, proline, glycine ¥ alanine 5= A|
24 ROSO ]3} aeo] AN Hgich. weba] felobu]eAtol
TAHE9] 7HAF £ 2 31 taste-active component (Hayashi et al.,

ol AR Y 837
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AIZE ROSE| =8 F7]0] 22 Na ©]9]of| K, S, P 59| g
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th F710]& A& 5 Na, K, P 52 fr2]ofn] Ak, IMPL} T
ol AR Auddo] A 7]¢] )= taste-active compo-
nent® &# A 9Ich(Hayashi et al., 1981). 31, th 4 An]A
29] sl wEH L EHE S HPLC= 243t Aaf A2t
¥ ROS©| 4] IMP, ADP 9 AMP -5 32| SjAktd=4o] 3
SEQon, 1 F ATk =EAdERl IMP gHFol 131.6
mg/100 g &= AJA|Zol| H]sff 2vf &= ghi-=| o] 1%lch IMP

p

Table 5. Inorganic ion and nucleotide contents of the retort pouch
oyster Crassostrea gigas sauce (ROS) and commercial oyster sauce

(C-2) (mg/100 g)
Product'
ROS C-2
Na 7,160.0¢52.9  9,614.0+21.8
Ca 54.4+0.5 36.410.2
Mg 67.8+0.5 53.4+0.3
Inorganic K 500.0+11.9 274.61£13.7
ion Zn 1.2+0.8 2.60.1
Fe 7.440.2 4.8+0.1
S 422.6422.1 138.2+11.7
P 153.249.2 30.68.2
ATP - -
ADP 9.4+0.9 tr
) AMP 12.6 +2.1 tr
Nucleotides
IMP 131.648.9 62.6+7.1
Inosine tr tr
Hypoxanthin tr tr

'Refer to the comment in Fig. 1 and Table 1. tr, trace.

Table 6. Change in appearance test, total viable cells count, VBN content and sensory evaluation of the oyster Crassostrea gigas sauce

products during incubating storage at 37+1C

Storage Total viable cells count VBN Sensory evaluation?

Product’ Appearance test

days PP (CFUg) (mg/100 ) Taste Cooked odor

BOS 0 Normal ND 21.5+0.12 4.8+0.12 4.5+0.12
30 Normal ND 22.1+0.22 4.7+0.22 4.5+0.22

ROS 0 Normal ND 24.5+0.2° 4.6+0.22 4.3+0.22
60 Normal ND 24.9+0.2° 4.6+0.12 4.2+0.22

IRefer to the comment in Fig. 1.

25 scale score (n=9, 5; very good=Product OS, 4; good, 3; acceptable, 2; poor, 1; very poor). Means in the same column with same super-

cripts are not significantly different (P<0.05).
ND: not detected.
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