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Processing Optimization of Tasty Soy Sauce Processed with
Pig and Chicken Bones and Their Physicochemical

Properties

Sang Hee Lee

Graduate School of Education

Pukyong National University

Abstract

In this article, we analyzed flavors, tastes and physiochemical properties of
the tasty soy sauce which are made 'of Korean- brewed soy sauce and
Japanese-brewed soy sauce broth obtained from pig and chicken bones. We
also investigated special effects of Chinese medicine such as jujube and ginger
in making the tasty soy sauce. Then, we selected the most preferred sauce
and evaluated ‘the possibilities of developing the functional tasty soy sauce
through the sensory evaluation, analyses of volatile -organic compounds and
other experiments during-storage:

Although "Samgyeopsal” (pork belly sliced) with the tasty soy sauce using
Mongolia soy sauce, jujube, ginger and broth from pig bones were evaluated
with high scores in sensory evaluation, there were little differences in
preference. In the experiment of the volatile organic compounds performed with
GC-MS, twenty volatile organic compounds of the total compounds were
identified and those were eight types of aldehyde, four types of alcohols, five
types of acids, one type of ketone, two types of aromatic ring compounds.
There were little differences in moisture of the materials when analyzing the

general ingredients and the tasty soy sauce with broth from pig bones and



mongolia soy sauce obtained high scores in the crude ash and crude protein.
In the analysis of mineral components, more sodium was identified in the tasty
soy sauce, which was made of broth from pig bones and Japanese soy sauce.
There were little differences of increase or decrease with regard to duration of
storing in the measurement of pH and salinity. In the experiment of the color
value, color was dark with low L value that presents lightness and showed
low saturation of redness and vyellowness that present a, b. In the
measurement of properties of matters, we identified that consistency and
viscosity decreased in relation to the storage period. In the experiment of the
acid value and peroxide-value, both values increased in.relation to the storage
period. In the experiment of the microorganism, there were-no microorganism
in the tasty soy sauce immediately after-making, butgradual " proliferation of
microorganism was identified later. There was no Escherichia coli. Also, we
investigated the volume change in oxalic acid, succinic acid, lactic acid, malic
acid, and citric acid. Oxalic acid and citric acid showed the increasing pattern
and there was not significant statistical valency in the rests of the organic

acids.
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Table 1. Ingredients quantity used on tasty soy sauce

Ingredients quantity Unit
Raw pig bones 70 g
Raw chicken bones 70 g
Garlic whole 17 g
Red pepper 1 g
Starch syrup 290 g
Soy sauce(Korea) 300 cc
Soy sauce(Japan) 300 cc
Sugar 100 g
Ginger 10 g
Leek 20 g
Water 200 cc
Sea tangle 5 g
Jujube 15 g
Sweetened rice wine 300 cc
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Table 2 . Analytical condition of ICP for mineral analysis

Plas Aux Neb Power View Plasma

Element . . . .
(IL/min) (I/min) (I/min) (Watts) (Dist) (View)

- 17 0.2 0.7/ 1400 15.0 Axial

D Inst: Spectrometer, Read Time, Replicates
Spectral Progiling : No. Resolution : Normal
Read Delay Time (sec) : 40
Replicates : 3
Read Time : Auto. Min time : 2.000 sec. Max Time :
10.000 sec

@ Sampler: Plasma Parameters
Source Equilibration Delay : 15 sec
Plasma Aerosol Type : Wet
Nebulizer Start-up Condition

@ Sampler: Peristatic Pump Parameters
Sampler Flow Rate :1.50 m{/min
Sampler Flush-Time(sec) =15

@ Sampler: Wash Parameters
Wash Frequency : Between Samples
Wash Location : 0
Wash Rate(m{/min) : 1.50
Wash Time (sec) @ 30

® Analysis Wave Range
P @ 213618 nm, Mn : 257.613 nm, K : 766.480 nm
Ca : 317937 nm, Zn : 206.201 nm, Cu : 327.400 nm,
Fe : 238.201 nm, Na : 589.592 nm.
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Table 3. Analytical condition of GC-MSD for headspace

volatile analysis

GC/ MSD
Model Perkin-Elmer ADT 400
Column HP-5
(60meter x 0.25mm % 0.25um )
Oven program 35C (10 min) = 8C/ min =

120°C_(10 min)-12 C/min =
180°C (10 min)

Injector temp. 210°C
Split, ratio 50 1
Carrier.gas & flow He & 1.0m{/min

Mass spectrum ‘library NBS 75k{(Wiley)
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2.5. pH &3
3 AFHAJAD AEE Al Aol HA ¥ F pH meter
(Cyberscan 510, Japan)& ©]&3te] A9 pHE FA3At. 7h7zte]
Sample& 4Tl BastAA 2o A4 A WA & d5Fd A=

477 25T

26. 9= =7
Mohr®el 9a zZ A8 A~S 1 ml Hate] 250 M & St~ A=

3 3 3 A7 A2 10 ME AzEZaage #H3 T 01N Ao w

R4

2.7 Az =A
A2} A(JC801, Color techno system Co. Tokyo, Japan)= ©]-&3fo] ¥4

cell HHEe A8AA L, a bte SASA AAAE A7) Aol 7]

28. 4 A
=4 (JCR01, Color techno system Co. Tokyo, Japan,)< Version:05.016,
Load celll5& 3}o] Cohesiveness, Viscosity®] 27}# 3&=& 3 7}s¢lc).
B4 A4 cells o] g3t 47}
ol

747k k2R 100 g & A AFE F
4T mEsUA Ao A4

A dES A8 2o Sample>
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Table 4. Analytical conditions of colorimeter for color analysis

Analytical condition

Test Mode

Parameters

Trigger

Break

Units

Measure Forece in Compression.Return to start

Pre -Test Speed : 4.0 mm/s. Test Speed : 1.0 mm/s.

Post Test Speed : 1.0 mm/s. Rupture Test Dist: 1.0 mm/s.
Distance : 15,0 mm. Force.: 100.0g. Time : 5.00 sec. Count
- D

Type : Auto. Force :/4.0 g. Stop plot at : Trigger Return.

Detect : off. Sensitivity @ 0.0 g

Force . Grams. Distance: Millimeters.

_13_
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Table 5. Analytical conditions of HPLC for organic acid analysis

List Analytical condition
Column ODS Column(4.6x250mm)
Detector UV -Detector( at 214nm)

Injuction Vol.

Mobile Phase

Flow rate

2018

0.2M Phosphate buffer, pH 2.4

1.0-m¢/min

_16_



m. 23 ¢ 13

Al
~

3 7} o

iy

1.

il

jse)

2)

o
onl

=
=

171 Ak A

8

T
Hs

=

47bE L, 1 ool W
2 Elytt}. Table 6

3

e AAS

KN
T

A"

K

05

G

el

) ZO
amo

_.AO
N

TH
N

87}

_17_



Table 6. The names of tasty soy sauces

Sample Name

A A tasty soy sauce with pig bones and Mongo soy“sauce

B A tasty soy sauce with pig bones, Mongo- soy satce, ginger and
jujube

C A tasty soy sauce with pig bones and Koikuchi soy sauce

D A tasty soy sauce with pig bones, Koikuchi soy sauce, ginger and
jujube

E A tasty soy.sauce with chicken bones and Koikuchi soy, sauce

P A tasty soy sauce with chicken bones, Koikuchi soy sauce, ginger
and jujube

G A tasty soy“sauce with-ehicken bones and Mongo soy sauce

0 A tasty soy sauce-with chicken bones, Mongo soy sauce, ginger and

jujube

_18_
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Table 7. Sensory evaluation of pig and chicken bones of tasty soy

sauce
(Unit : person)
Brightness Texture -Saltiness Hot Brown Odor
A BAK 39" 3.2° Rl St 4.2°
B 3t iR a° o 3% 3.9

A: A tasty soy sauce with pig bones and Mongo soy sauce

B: A tasty soy sauce with chicken bones and Mongo soy sauce

Y The scale for sensory evaluation were : 5, excellent; 4, good;
3, nether good nor bad; 2,-bed; 1, very bed.

? Mean with different-letter§ within/same columns are
significantly different(p<0.05)

_20_
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Table 8. Sensory evaluation of Korean and Japan soy sauce of
tasty soy sauce

(Unit : person)

Brightness Bitterness
A B2 el
B 2.9° o

A: A tasty soy sauce withipig bones and Mongo soy sauce

B: A tasty soy sauce. with chicken bones and Mongo soy ,sauce

Y The scale for sensory- evaluation were : 5, excellent; 4, good,
3, nether good ner bad;-2; bed; 1, very-bed.

? Mean with different letters within same-columns are
significantly different(p<0.05)
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Table 9. Sensory evaluation of ginger and jujube of tasty soy

sauce
(Unit : Person)
Brightness Brown Saltiness Hot Sweetness
A 33442 33 3.6° 203 3.5
B 2%W? p.()° 3.4° 1.9° 3.4°

A: A tasty soy sauce with pig«bones and Mongo soy sauce

B: A tasty soy “sauce with chicken bones and Mongo_soy sauce

Y The scale for sensory-evaluation were : 5, excellent; 4, good;
3, nether good nor bad; 2;-bed; 1, very bed.

? Mean with different letters within same columns are
significantly different(p<0.05)
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Table 10. Sensory evaluation of product with pig and chicken

bones of tasty soy sauce

(Unit : Person)

Brightness  Viscoty Texture Sweeness Saltiness Bitterness Hot
A 38 2.5° B4 . 3.1° 15 4.0°
B 3.7 2.1° 3.0 2.7 3.0° 1.4° 3.6

A: A tasty soy sauce with pig.bones and Mongo soy sauce

B: A tasty soy:sauce with chicken bones and Mongo soy sauce

Y The scale for sensory-evaluation were : 5, excellent; 4, good,
3, nether good nor bad; 2, bed; 1, very bed.

? Mean with different letters “within same columns are
significantly different(p<0.05)
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Table 11. Sensory evaluation of product with Korean and Japan

soy sauce of tasty soy sauce
(Unit : person)

Brightness Bitterness Odor
A o )" 1.7 2.2
B 3.6 L7 2.0°

A: A tasty soy sauce with pig bones and Mongo soy sauce
B: A tasty 'soy sauce with chicken bones and Mongo soy sauce
Y The scale for sensory evaluation were : 5, excellent; 4, good;

3, nether good nor.bad; 2, bed; 1, very bed.
? Mean with different letters within same columns are

significantly different(p<0.05)
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—— A =B

Fig. 6. Sensory evaluation of product with ginger and jujube of
tasty soy sauce

A: A tasty soy sauce with pig bones and Mongo soy sauce
B: A tasty soy sauce with chicken bones and Mongo soy sauce
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Table 12. Sensory evaluation of product with ginger and jujube of

tasty soy sauce
(Unit : person)

After taste Bitterness Hot

Brightness Saltiness
A A s 3.0° 2.8° W 4.3°
B 337 2.7 2.4° 2.6 4.1°

A: A tasty soy sauce with pig bones and Mongo soy sauce
B: A tasty soy sauce with chicken bones and Mongo soy sauce

Y The scale for sensory evaluation were @ 5, excellent; 4, good;

3, nether good nor bad; 2, bed; 1, very bed.
? Mean with different letters within same columns are

significantly different(p<0.05)
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Table 13. Analyzing the general ingredients of the tasty soy

sauces
Characteristics Moisture Crude ash Crude fat Crude protein
A 68.2*" 7.1° 2.3° 3.8°
B 67.8° 7.3 2.3° 3.6°
C 69.6" 7.2° 2.0° 2.8°
D 69.3° .8t 2.1° 2.6
E TONS 6.8" V.8 3.2°
F 70:0° 7.0° 2.8 3.0°
G 71.4° 6.9 1.7% 3.9°
H 70.8 .2’ 1.8° 3.6

A tasty soy sauce with pig bones and Mongo soy sauce

A tasty soy sauce with pig bones, Mongo soy sauce, ginger and jujube

A tasty'soy sauce-with pig benes and Koikuchi soy sauce

A tasty soy. sauce:with-pig bones, Koikuchi soy sauce; ginger and‘jujube

A tasty soy sauce‘with chicken. bones-and- Koikuchi- soy: sauce

A tasty soy sauce with _chicken bones, Koikuchi soy sauce, ginger and jujube
A tasty soy sauce with chicken bones-and Mongo soy sauce

A tasty soy sauce with chicken hones, Mongo soy sauce, ginger and jujube

' Mean with different letters within same columns are
significantly different(p<0.05)

ToHnomE g oW
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Table 14. Mineral content of the tasty soy sauces

(Unit : mg/100g)
Na Ca Mg P Mn Fe

A 3626 £ 003 8.0 £ 008 297 +001 211000 10001 0.8 + 0.01
B 3430 = 0.04 647 £ 007 238 £ 002 192 +£001 14 = 0.00 09 + 0.00
C 3966 £ 0.00 736 £003 250 £ 004 135 009 02 * 001 06 = 0.01
D 3776 + 0.06 66.3 = 0.01 242 + 006 161 + 0.0 - 0.3 = 0.01 0.7 £ 0.00
E 2780 = 002 579+ 0.05 151 £ 0.01 185+« 0.04 01 =002 03 = 0.09
F 2556 = 10.07 455 + 0.09 171 £ 0.09 131 £ 0.05 0.2 £0.01 0.1 +0.01
G 2360 £0.05 594 £ 002 260+ 008 238 £004 0.1 = 001 0.2 + 0.00
H 2146 £ 0,02 60.1 £ 003" 234 + 006 226 £ 002 0.3 £0.00 0.1 £ 0.01
At A tasty soy satce with pig-bones and Mongo soy sauce
B: A tasty soy sauce ‘with pig bones, Mongo soy sauce, ginger and jujube
C: A tasty soy sauce with pig_bones-and Koikuchi soy Sauce
D: A tasty soy sauce with pig bones, Koikuchi-soy satce, ginger and jujube
E: A tasty soy sauce with chicken bones and Koikuchi soy sauce
F: A tasty soy sauce with chicken bones, Koikuchi soy sauce, ginger and jujube
G A tasty soy sauce with chicken bones and Mongo soy sauce
H: A tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube
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Table 15. Volatile organic compounds identified in the
headspace of tasty soy sauces

(Unit : Area %)

Compouds Name R.T. A B C D E F G H
Acetaldehyde 33 144 121 088 099 181 321 392 224
Methanol 35 328 244 147 141 281 335 670 325
2-Methyl-propanal 54 286 315 261 264 514 467 421 6.77
2-Propen-1-ol 59 179 201 069 088 143 256 131 210
Hexane 65 010 0.05 014 0.03 012 0.07 013 0.18
Ethyl Acetate 81 0.01 019 0.05 005 0.02 004 0.05 0.03
Ethanol 83 0.3 0.08 032 035 0.09. 0.07 0.08 0.09
3-Methyl-butanal 91 205 315 330 331 832 882 597 962
2-Methyl-butanal 97 327 368 261 266 6.09 487 522 899
Acetic acid 11.3 151 052 061 053 333 201 229 278
3-Hydroxy—2-butanone 13.3 0.15 0.10 0.05 0.04 0.12 0.15 024 0.15
Propanoic acid 155 018 0.03 0.13 010 0.11 037 011 0.07
Hexanal 165 0.12 0.08 005 005 0.09 0.10 0.19 0.09
Furfural 18.0. 0.10 0.12 013 0.13 051 071 044 062
Butanoic acid 184 012 0.02 008 0.07 0.02° 015 007 022
2-Furanmethanol 193 011 0.09 004 004 013 0.12° 027 019
2-Methyl-butanoic acid 199 0.02 0.01 = 0.03.-0.03 "0.05 - 0.06 0.05 0.09
Benzaldehyde 221 0.09. 0.07 0.04"-0.03 006 0.07 013 0.12
2-pentyl-Furan 2277 0.05-0.38--0.02-—0.02 059 055 1.05 061
Nonanal 273 010 005 004 003 006 008 016 0.09
At A tasty soy sauce with pig bones and Mongo soy sauce
B: A tasty soy sauce with pig bones, Mongo soy sauce, ginger and jujube
C: A tasty soy sauce with pig bones and Koikuchi soy sauce
D: A tasty soy sauce with pig bones, Koikuchi soy sauce, ginger and jujube
E: A tasty soy sauce with chicken bones and Koikuchi soy sauce
F: A tasty soy sauce with chicken bones, Koikuchi soy sauce, ginger and jujube
G A tasty soy sauce with chicken bones and Mongo soy sauce
H: A tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube
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Table 16. The pH changes of sauces during storage

Storage period

Sauces —
Beginning Ist week 2nd week 3rd week

A 45 45° 45° 45°
B 4.5 4.5 4.5 4.5
C 45 4.5° 45 4.5
D 4.5 4.4° 453 4.5
E 4.6 4.6 4.6° 4.6
F 4.7 4.7 4.7 4.7
G 45 4.5 45 45
H 4.4 4.4 4.4° 4.4

A A tasty soy sauce with pig bones and Mongo soy sauce

B: A tasty soy ‘sauce with pig bones; Mongo soy sauce, ginger and .jujube

C: A tasty soy sauce with pig bones and Koikuchi soy sauce

D: A tasty soy sauce “with pig bones, Koikuchi soy sauce, ginger. and-jujube

E: A tasty soy sauce with chickensbones and Koikuchi-soy-sauce

F: A tasty soy sauce with chicken bones, Koikuchi soy-sauce, ginger and jujube

G A tasty soy sauce with chicken bones and Mongo soy sauce

H: A tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube

)

Y Mean with different letters within same columns are significantly different(p<0.05)
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Table 17. Salinity changes of sauces during storage

(Unit : %)
Storage period
Sauces —
Beginning Ist week 2nd week 3rd week
A 71 7.1 7.1 7.1°
B 6.9 6.9 6.8° 6.8°
C 7.2° Yol 7.2° 7.2°
D 7.8° 7.2¢ 7.8 7.8°
E 6.7 6.7 6:7° 6.7
F 6.5 6.5 6.5" 6.5
G 6.8° 6.8° 6.8° 6.8°
H 6.5 6.5 6.5 6.5
At A tasty soy“sauce with. pig bones~and Mongo soy sauce
B: A tasty soy sauce with pig-bones, Mongo Soy sauce, ginger-and jujube
C: A tasty soy sauce with pig bones-and Koikuchi soy-sauce
D: A tasty soy sauce with pig-bones, Koikuchi soy sauce, ginger and jujube
E: A tasty soy sauce with chicken bones and Koikuchi soy sauce
F: A tasty soy sauce with chicken bones, Koikuchi soy sauce, ginger and jujube
G- A tasty soy sauce with chicken bones and Mongo soy sauce
H: A tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube

' Mean with different letters within same columns are significantly different(p<0.05)

_39_



7}

Bls

°]&

=

Table 17, 18, 19

ate] A

5

[€)

o]s.

=

7] A e} s

=

] i of g
247 T Z718S noltl AF 2194 18

=

L

i

R

et Aol A%
HELE)E oF 26 ~27 A= ey

a7 A ol

o)

=

=

o W3}

=
9

t}. Table 17 A #7|7kol] u}
2

9% 34
1_\1'4
A

9
=
=

& z7] 229049 B

)
}+

6.
Z
o

=z

ol o W oo W N oo B T A B
T I I S
A ) _ A
- NI - NG
pop g4 T e T A )
G N S bo o N
g N S S I G -
NS =] N T a K T - S & M-
= M SN B O N O S
G S 0 © F ® o o)
s N = . SR C o = o) B
A B~ e DTy § )
b g0 e o 5\ X ffS . N sp om0 !
‘ﬂl _,T| [aN| = O# ﬂu E W = N 1¢or.._ m [my
‘_Ir.._ - < MM —~ R ,u| ! ‘I.V|
o ool X ERERO oy oo T
éﬂo%ﬂ]&wa&ﬂ%mﬂwﬂiwgé
= = B oo oy 4 < Mg
TE R s Mmoo B gy
B ﬂw T G oK
O T gy | X T T OAK T g
il O )
W - _ B X
W H._ ﬂ.o o AN m W qﬁ ) H|y|_| o Hoh,lﬂ E dl
NG T _ > ~ I=
Bl X ol O = o w9
= — Ar = O ENUI ~+
- O W e T~ ok o
— o T KO IIRY BN LI T
— N T = Sy oo om o T oy D
= =om Ao Y - o
1 s S B L s oy o - =
X0 he A 2 o o % X o) _r_ N
T Mo ~ = [N N
= vﬁ ﬂAl vﬁ w: J WME 1Z_-_l ™~ ;i ;Irh/l Xo S
& < i A v o ¥ =)
o oW T o Ry I T )
— T . 24 o
N B2 T Hel m X o
o = HL o Zo ;Irh/l Z_ &= o R AM mﬂ
e o N o Mou oo« q R
v R we S e < L i B I T s M~ T~ N

_40_



ATk mebA A el g S o] & 2HAE A 271 L, a, b gkl Wi}
7b ARAE ARG o]l Aol FdeE Az vE L, a, b #e & ST

el Fo Aol )54 gozAel A Fa ¥ & At

o8]

_41_



Table 18. Hunter L values of sauces using Color Techno system

Storage period

Sauces Beginning Ist week 2nd week 3rd week
A 27.0" 27.1° 27.1° 26.2°
B 26.2° 26.5" 27.4° 26.5"
C 26.0° 26.0° 26.2" 25.5
D 26.3" 25.8" 258° 26.0°
E PO 26.1° 25.8 25.5°
F 209° 2 26.3" 26.1°
G 26.5" 26.0° -’ 25.8"
H 26.2° 27.2° 24.8" 27.5

A tasty soy sauce with pig bones and Mongo soy sauce

A tasty soyisauce with pig bones, Mongo soy sauce, ginger and jujube

A tasty soy sauce with pig bones and Koikuchi soy sauce

A tasty soy sauce.with-pig+bones, Koikuchi'soy sauce, ginger and jujube

A tasty soy sauce with-chicken=bones and Koikuchi soy sauce

A tasty soy sauce with chicken-bones, Koikuchi soy sauce, ginger and jujube
A tasty soy sauce with chicken bones and Mongo soy sauce

A tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube
Mean with different letters within same columns are significantly different(p<0.05)
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Table 19. Hunter "a” values of sauces using Color Techno system

Storage period

Sauces
Beginning Ist week 2nd week 3rd week
A 2.2 2.4 1.8 1.8
B 1.3 1.8 1.8 1.7°
C 1.8 1.3 1.1° 1.0°
D 1.6 0.8 0.7° 16"
E 2.7 157 1.0° 0.8°
F b 2.5° 0.4° 1.4°
G ey L 0.2° 0.7°
H 1.8 2.3 1.0° 2.0°

- A tasty soy sauce with pig bones and Mongo soy sauce
A tasty soy sauce with pig bones, Mongo soy Sauce, ginger and jujube
A tasty soy sauce with pig bones and Koikuchi soy sauce

A tasty soy sauce with chicken bones and Koikuchi soy sauce

- A tasty soy sauce “with chicken-bones, Koikuchi soy sauce, ginger-and jujube

- A tasty soy sauce with-chicken bones and Mongo 'Soy sauce

- A tasty soy sauce with chicken benes, Mongo Soy sauce, ginger and jujube

Mean with different letters within same columns are significantly different(p<0.05)

A
B
C
D: A tasty soy ‘sauce with pig bones;. Koikuchi soy sauce, ginger and jujube
E
F
G
H
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Table 20. Hunter "b” values of sauces using Color Techno system

Storage period

Sauces
Beginning 1st week 2nd week 3rd week

A 75° 75° 8.6 6.1
B 6.2 6.4° 9.1% 6.5"
C 6.0° 5.8 7.0° 5.1°
D 6.4° 54° 6.0" 5.7
E ™ 59" 6.3 5.1°
F 5.8° 8.1° 72" 5.7
G 6.8° 56° 6.1° 5.4°
H 6.5° i 9.2* 8.3"

A A tasty soy'sauce with pig bones and Mongo soy Sauce

A tasty soy sauce with pig bones, Mongo soy sauce, ginger and jujube

A tasty soy sauce-with pig-bones and Koikuchi soy sauce

A tasty soy sauce with-pig bones,. Koikuchi Soy sauce, ginger and jujube

A tasty soy sauce with chicken bones and Koikuchi-sey sauce

A tasty soy sauce with chicken bones, Koikuchi soy sauce, ginger and jujube
A tasty soy sauce with chicken bones and Mongo soy sauce

A tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube
Mean with different letters within same columns are significantly different(p<0.05)
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Table 21. The Consistency of sauces by tasty soy sauces

Storage period

Sauces

Beginning 1st week 2nd week 3rd week
A 156.8" 156.5 155.9% 155.3"
B 153.1% 152.9° 152.9° 150.9°
C 151.8" 151.2° 149.3" 149.3"
D 154.1% 18401° 154.0°* 154.0°
E 153.4" 148.9° 0oF 153.3"
F 155 15394 154.5% 155.1%
G 154.0° 153.1° 153.4° 147.8"
H 150.6" 149.5° 149.8" 150.3"

A A tasty soy sauce with pig bones and Mongo soy sauce

A tasty soy. sauce with pig bones, Mongo soy sauce, ginger and jujube

A tasty soy sauce with pig bones and Koikuchi soy sauce

A tasty soy sauce with pig bones, Koikuchi soy sauce, ginger and jujube

A tasty soy sauce with chicken bones and Koikuchirsoy Sauce

A tasty soy sauce with chicken bones, Koikuchi soy sauce;“ginger and jujube

A tasty soy sauce with chicken bones and Mongo soy sauce

A tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube

Mean with different letters within same columns are significantly different(p<0.05)
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Table 22. The Viscosity of sauces by tasty soy sauces

Storage period

Sauces
Beginning 1st week 2nd week 3rd week
A 50.6™" 50.0° 41.8 40.2°
B 50.3° 50.0° 48.8% 441
C 54.9° 54.9° 51.3¢ 48 62
D 48.1° 46.1° 41.8° 405
E 59.9° 59.5° 52.0" 42.0°
F 45.1° 4.7 38.0° 36.2"
G 41.6° 40.3* 39.2° 37.0™
H 41.6° 40.6* 41.0° 377

A tasty soy sauce. with-pig-bones and Mongo soy sauce

A tasty soy sauce with.pig bones; Mongo-soy saueé, ginger and.jujube

A tasty soy sauce with pig bones and Koikuchi soy sauce

A tasty soy sauce with pig bones, Koikuchi soy sauce, ginger and jujube

A tasty soy sauce with chicken bones and Koikuchi soy sauce

A tasty soy sauce with chicken bones, Koikuchi soy sauce, ginger and jujube

A tasty soy sauce with chicken bones and Mongo soy sauce

A tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube

Mean with different letters within same columns are significantly different(p<0.05)
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Table 23. The acid value changes of sauces during storage

Storage period

Sauces
Beginning Ist week 2nd week 3rd week
A 1.0 1.0° 1.1° 1.0°
B 0.9" 0.9° 0.9° 1.0°
C 0.8" 0.9" 0.9° 0.9°
D 1,13 Wi 2 1.3
E 09" 1.0° ¥ 1.3
F 1.3° 19 20 2.0°
G 1.3 1.4° 15° 15°
H 1.4° 1.9° 19° 2.0°

A tasty soysauce with pig bones and Mongo soy satce

A tasty soy sauce with pig bones, Mongo soy sauce, ginger and jujube

A tasty soy sauce. with pig. bones and Koikuchi soy sauce

A tasty soy sauce with pig bones; Koikuchi- soy sauce, ginger and jujube

A tasty soy sauce with chicken.-bones and-Koikuchi soy.-satice

A tasty soy sauce with chicken bones, Koikuchi soy sauce, ginger and jujube

A tasty soy sauce with chicken bones and Mongo soy sauce

A tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube

Mean with different letters within same columns are significantly different(p<0.05)
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Table 24. The changes of peroxide value of sauces during

storage
(meq/kg)
Storage period
Sauces

Beginning Ist week 2nd week 3rd week

A 0.8" 1.0° 15° 1.8

B 1.0° 0.75 15° L7

C 1.2° ¥ & 15 1.5°

D 0.7° 1j2* 15° L7

E 0.6° 0.8" 2% L7

F 1.2° 3" 1.3 L7

G 1.2 i 1.2° 1.7

H 0.7° 1.0° 1.2° 1.8

A tasty soy sauce
A tasty soy sauce
A tasty soy sauce
A tasty soy sauce
A tasty soy sauce
A tasty soy sauce
A tasty soy sauce
A tasty soy sauce

oo EE 9O wE

1

with pig_bones and Mongo soy sauce

with pig bones, Mongo soy sauce, ginger and jujube

with pig bones-and Koikuchi soy sauce

with pig bones, Koikuchi Soy sauee; ginger and jujube

with chicken bones and Koikuchi soy sauce

with chicken bones, Koikuchi soy sauce, ginger and jujube

with chicken bones and Mongo soy sauce

with chicken bones, Mongo soy sauce, ginger and jujube
Mean with different letters within same columns are significantly different(p<0.05)
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Table 25. The micro-organism counts of sauces during storage

Storage period

Sauces

Beginning 1st week 2nd week 3rd week
A NG 1.1x10 5.9x10 2.53x100
B NG 1.8x10 4.6x10 3.31x100
C NG 6.0x10 9.6x10 1.47x100
D NG 1.3x10 7.7x10 2.01x100
E NG 2.0x10 5.8x10 2.04x100
F NG 3.1x10 6.9x10 2.03x100
G NG 1.1x10 7.5x10 1.74x100
H NG 1.7x10 7.1x10 2.86x100

NG: Indicates. no growth on plates.

ToTEE 9O WE

A tasty soy sauce with pig bones and Mongo soy sauce

A tasty soy sauee with pig bones, Mongo soy sauce, ginger and jujube

A tasty soy sauce with ‘pig-bonesand Koikuchi- soy.-sauce

A tasty soy sauce with pig-bones, Koikuchi soy sauce, ginger and jujube

A tasty soy sauce with chicken bones and Koikuchi soy sauce

A tasty soy sauce with chicken bones, Koikuchi soy sauce, ginger and jujube
A tasty soy sauce with chicken bones and Mongo soy sauce

A tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube
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Table 26. Escherichia coli counts of sauces during storage

Storage period

Sauces
Beginning Ist week 2nd week 3rd week
A NG NG NG NG
B NG NG NG NG
C NG NG NG NG
D NG NG NG NG
E NG NG NG NG
F NG NG NG NG
G NG NG NG NG
H NG NG NG NG

NG: Indicates, no growth on test-tubes.

A tasty soy sauce
A tasty soy sauce
A tasty soy sauce
A tasty soy sauce
A tasty soy sauce
A tasty soy sauce
A tasty soy sauce
A tasty soy sauce

T EE 9O w=

with pig bonestand Mongo soy sauce

with. pig-bones, Mongo soy sauce, ginger-and. jujube

with pig- bones.and Koikuchi soy sauee

with pig-bones, Koikuchi Soy sauce; ginger-and jujube
with chicken bones and-Koikuchi soy sauce

with chicken bones, Koikuchi soy sauce, ginger and jujube
with chicken bones and Mongo soy sauce

with chicken bones, Mongo soy sauce, ginger and jujube
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Table 27. The changes of oxalic acid of sauces during storage
(Unit: mg/100g)

Storage period

Sauces
Beginning Ist week 2nd week 3rd week
A 11.7° 12.0° 232 30.4"
B 17.8° 185° 21.6 37.0°
C 10:2° 11%8° 29.8" 37.6°
D %I 14.4° N7 28.3°
E 11.7¢ 13155 20.0" 29.5°
F 19.1° 20.5° 28.3" 33.0"
G 12.9° (8t 16.8" 22.4°
H 12.0° 11.0° 13.9° 18.0°

The superscript of the same letter within the same row means that it is/not significantly

different in the 95% significance level.

tasty soy sauce with pig bones and Mongo  soy: Sauce

tasty soy sauce with pig“bones; Mongo soy sauce, ginger and jujube

tasty soy sauce with pig bones and Koikuchi soy sauce

tasty soy sauce with pig bones, Koikuchi soy sauce, ginger and jujube
tasty soy sauce with chicken bones and Koikuchi soy sauce

tasty soy sauce with chicken bones, Koikuchi soy sauce, ginger and jujube

tasty soy sauce with chicken bones and Mongo soy sauce

e

tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube
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Table 28. The changes of Succinic acid of sauces during storage
(Unit: mg/100g)

Storage period

Sauces
Beginning Ist week 2nd week 3rd week

A 1.3 14 16" L7
B 1.6" 1.7 1.8° 1.8°

C 1.95 L9 1.9° 2.0
D e 1.3 rs? 1.3"
E 15" 1.5 i 1.5°

F 1.78 1.8 2 2.2°
G = 1.3 1.6" 1.8°
H I'E. 1.3 1.2? 1.4°

The superscript of the same letter ‘within the same row means that it is not significantly

different in the 95% significance level.
A tasty soy sauce with:pig bones.and -Mongo soy-sauce

A tasty soy sauce with pig bones;~Mongo soy sauce; ginger and jujube

A

B

C: A tasty soy sauce with pig bones and-Koikuchi-sey Sauce

D: A tasty soy sauce with pig bones, Koikuchi soy sauce, ginger and jujube
E: A tasty soy sauce with chicken bones and Koikuchi soy sauce

F

A tasty soy sauce with chicken bones, Koikuchi soy sauce, ginger and jujube
Gt A tasty soy sauce with chicken bones and Mongo soy sauce

H: A tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube

_58_



Table 29. The changes of Lactic acid of sauces during storage
(Unit: mg/100g)

Storage period

Sauces
Beginning Ist week 2nd week 3rd week
A 37.7 39.8" 40.1° 427
B 51.9¢ 52.1¢ 54.0° 55.4°
C 60.2° 60.5" 61.0° 61.2°
D 41.0° 70 416" 419°
E 43.7° 44.2° 4512 45.4°
F 53.8¢ 53.8° 62.7° 67.6°
G 58.0¢ 59.2" 62.2 64.7°
H 35.4° 36.7" 37.7° 39.8°

The superscript of the same letter ‘within the same row means that it is not significantly

different in the 95% significance level.
A tasty soy sauce with:pig bones.and -Mongo soy-sauce

A tasty soy sauce with pig bones;~Mongo soy sauce; ginger and jujube

A

B

C: A tasty soy sauce with pig bones and-Koikuchi-sey Sauce

D: A tasty soy sauce with pig bones, Koikuchi soy sauce, ginger and jujube
E: A tasty soy sauce with chicken bones and Koikuchi soy sauce

F

A tasty soy sauce with chicken bones, Koikuchi soy sauce, ginger and jujube
Gt A tasty soy sauce with chicken bones and Mongo soy sauce

H: A tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube
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Table 30. The changes of Malic acid of sauces during storage
(Unit: mg/100g)

Storage period

Sauces
Beginning Ist week 2nd week 3rd week
A 14.2° 14.5° 15.0% 155
B 18.4% 18.9° 19.1° 19.4°
C 155" 158" 16.3" 16.9°
D oL 145" 144 14.2°
E 15.1% 15.4° 15.8° 16.0™
F 12.82 13.2° 136 14.0°
G 14.9° 16.5” 185" 186"
H 14.0° 14.1° 14.3 14.4°

The superscript of the same letter within the same row means that it is not significantly

different in the 95% significance level.

A A tasty soy sauce with pig bones and Mongo soy sauce

B: A tasty soy sauce with ‘pig-bones;»Mongo soy sauce; ginger ‘and’ jujube

C: A tasty soy sauce with pig-bones.and Koikuchi soy sauce

D: A tasty soy sauce with pig bones, Koikuchi soy sauce, ginger and jujube

E: A tasty soy sauce with chicken bones and Koikuchi soy sauce

F: A tasty soy sauce with chicken bones, Koikuchi soy sauce, ginger and jujube
Gt A tasty soy sauce with chicken bones and Mongo soy sauce

H: A tasty soy sauce with chicken bones, Mongo soy sauce, ginger and jujube
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Table 31 . The changes of Citric acid of sauces during storage
(Unit: mg/100g)

Period of Storage

Sauces Beginning 1st week 2nd week 3rd week
y 0 0° 2.4° 5.7
B o 0° 3.0” 6.1°
c o 0° 2.2 5.9
- o 0° 1.6° 3.6°
E 0 0° 2.0° 4.2
F 0° 0° 2.3 48
G 0 0° 2.3° 49
- o 0 2.0 4.4°

The superscript of the same letter within the same row means that it is not 'significantly

different in the 95% significance level.
A tasty soy sauce with pig bones and Mongo soy sauce

A tasty
A tasty
A tasty
A tasty
A tasty
A tasty
A tasty

soy
soy
soy
soy
soy
soy

soy

sauce. with. pig. bones, Mongo soy sauce, ginger~and jujubée

sauce

sauce

sauce

sauce

sauce

sauce

with. pig bones and Koikuchi soy sauce

with pig bones, Koikuehi~soy sauce,.ginger and jujube

with chicken bones and Koikuchi soy sauce

with chicken bones, Koikuchi soy sauce, ginger and jujube

with chicken bones and Mongo soy sauce

with chicken bones, Mongo soy sauce, ginger and jujube
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