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Abstract

This study was conducted to investigate the physicochemical characteristics and storage stabilities of soy sauce
and soybean paste sauce added with extracts of pear and sugar. The commercial possibility of these sauces was
investigated by sensory and preference evaluations. First, the sensory evaluation of two different particle sizes of
soybean paste sauce (Type I, chopped; Type II, ground) was performed. The result of sensory and preference
evaluations of soybean paste sauce Type I was higher than those of soybean paste sauce Type II, which the

former was used for further analysis.

The total polyphenol contents and the 2,2'-azino-bis (3-ethylb

enzothiazoline-6-sulfonic acid) (ABTS * +) radical scavenging activities of two sauces were not significantly different
(p<0.05). The 2,2-Diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity of soy sauce was higher than that
of soybean paste sauce I (p<0.05). The pH, total bacterial count, saltiness, and hunter’s color values of both sauces
were not changed during the whole storage period (60 days). Viscosity of the soybean paste sauce I was increased
while the viscosity of soy sauce was significantly decreased during the storage periods (p<0.05). From these results,
it was suggested that the soy sauce and soybean paste sauce I added with pear extract of pear and sugar would

be a suitable sauce for smoked duck and meat foods.
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Pear wash and remove water

U

Devide a pear into quarters, remove fruit core
Cut into a thickness of 1 centimeter

{

Cut of pear : brown sugar = 1:1
Put in the pot

@C: Sealing up, storage in 3 months at room
temperature in the shade

Pear slice out of the pot
Sealing up and maintaining fermentation

Fig. 1. Experimental procedure for extracts of pear by sugar.
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Table 1. Formular of (a) soy sauce, (b) soybean paste sauce 1 added with extracts of pear by sugar
@ ®)

Ingredient Quantity (g) Ingredient Quantity (g)

Soy sauce 25 soybean paste sauce 30

Extracts of pear by 65 Extracts of pear by 70

sugar sugar

Refined rice wine 50 Pear 150

Catsup 20 Union 40

Meat stock 250 Smash garlic 7

Apple vinega 10 Apple vinegar 30

Balsamic vinegar 20 Salt 3

Guagum 1

Starch 5

Salt 25




468 A F A A A2 A4z (2015)

F{

3} 0% 220 AR TS HFTA A
B ) =]

Dol ekt 2ol s, Ze

>
o o
ok 12

o] micro-Kjeldahl, ZA% $HaF2 Soxheltt o2,
FE AWHEAEH o2 ST I B
I A HFL 4 keal/g, A2 9 keal/gE Fako] L
HOE Atk 23R IESHHE o] &3S
SrstE o e 100%014 9 d, A4, 3%, T
A oz ALstdnt wEld FEFS ANES

syringe filter® o}t AR ]88}
HPLC(WATERS, US/717)E ©]&3t3t. 44
(6.5x300 mm, Agilent Technologies, USA), ©]&<
Methanol-water(25:75 V/V), 7Z7]+= Watertm 600S
detector, 47 0.5 mL/min, Y& 20 ILZ 3}tk XFE
A& sucrose, fructose, glucose, galactose, manitol, sorbitol S

AT

ol 3R
H
ML o
12
N
rr

2 247 A FHS 108 34
< AEE A O}ﬁﬂr. Z AR «] T ZYvs S
AOAC?] Folin-DenistS 4% 473} Folin-reagent”}
FEE9 d=4 3E o FdEo] EFRuHM o
2 A EE A E o8t AHFSATH2Y). = 4 AE
100 pLell 2% Na,CO; 2 mLE ¥o] 3087t #x)3 & 50%
Folin-Ciocalteu A1} 100 L 2-& ¥ &313lo] 3087+ W]
3}3l  spectrometer(Gene Spec III, JP/U-3010, Hitachi,
Ibaraki, Japan)Z ©]-&-3}4 750 nmol A FFEE =431
. BT EAZE gallic acidE AHE-3819 2., gallic acid

AT vlaste & Z2Hs g (mg/100g)= T3k
APLE e Faste] PaghS ARESHATh
DPPH radical &Hs

iR AT} 2F AFe 247 AN SRS 108 34
Aol Fgitst A F AAFTATS S ozl
DPPH(2,2-diphenyl-1-picrylhydrazyl)ol] 3l &8 =
3 2 © 2 BliosH-S WEsle] =439 tH29). =, 99.9%
o gh-&o] =<1 02 mM DPPH £ 0.8 mL¥} Z} Al& 0.2
mLE 7fsted 2 E3tekar 3037 Aol WIS o]
DPPH-&-9 9] &35 E spectrometer(Gene Spec III, JP/U-
3010, Hitachi, Ibaraki, Japan)E ©]-8-3}%] 520 nmol| A =74
S}t DPPH radical 2~71°5(%)2 A &3 749k v 7
o] FHE Aol WEEE EAISAT

DPPH radical £24%5(%) = [1-(A 8+ §3%/
279 §35)]x100

ABTS radical &Hs

ABTS(2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) radical &5 =72 Shiddhuraju 5(30)2] WHS
HE sl =439tk ABTS 7.0 mMol| SF<eol &3 3
potassium persulfate 140 mM= 231 16A]7F B9 H4o
W2)5te] ABTS radicalS A AT girlzo] AA4€
S48 734 nmoll 4] 0.700(x0.05)8] FFEE 2te= 27
3tk 2AEAE ABTS ™ radical solution 950 UL} A&
4 50 ILE E33te] 734 nmollA] 6 F FREE SASIA
o} ABTS ' radical £2A5E& A8 H7}FS F H7H9
FHEE o835t WEEE YEAT

ABTS+ radical 24%(%) = [1-(A3FY T35/
279 §%5)]*100

pH, Ex, HE

qu:l—xloﬂ e} z—]7]-‘6]- 2% A2 50 mL E_oﬂ 1:1—0]. 1@11—
oA Agste 09 A7z 5] pH W= 7t Als
10 goll SF5 90 mLoll 3|2 A7) pH meter (pH-200L,
Schawarzenbach, Switzlerland)Z 53] W8 =24 slo] 3k
S A G Ad0lA] digital refractometer(PDX-1,
Vee Gee, USA)E ©]-83}4 33] o] Bagho = Yehf3d
T, °Brix® HAISFAT AEE A2 AEA|(SS-3IA,
Sekisui, Japan)E ¥ o] A2 AH A9 T9=
%= e O™, F2]= 33] o) RHESE & 1 HPdghe
2 YeERh A

ojMd=s

At Aol AT AARE 2 AlE 1 mLE 3M
petrifilm plate(Z 4} A aerobic count plates, THA ¥
E. coli/coliform count plate, 3M Korea, Seoul, Korea)°l &=
she] wjg71el A 37T, 48413t vl St colony 5 578
B

AHl:

Hi oS- 718k 2% A2 A8 AMA1A] spectrophotometer
(CM-3500D, Minolta Co., LTD., Japan)Z ©o|-&3}] Z43a}
Atk =3 A FFWINL= 96.90, a=0.21 & b=2.21)C.Z
BAZ T AEEEoen L ‘%‘E, lightness), a(%| 4%,
redness), b(B =, yellowness) 52 27 58] o] =43}

of Bt gk= Tekath
A=
R AR 2% &9 HEE HEA

(BROOKFIELD DV-II ULTRA, Middleboro, USA)Z =743
A cell S o] &3t FAS SAATE SAHEAL 25 C
2 L5 E FX3 A2~E 500 mL & 7]9] 400 mLA &



Physicochemical characteristics and storage stabilities of soy sauce and soybean paste sauce added with extracts of pear and sugar 469

pm, B3 &2 180 rpmell 4] spindle
stod 13 SA3 & 1 FAE 7|55k
7} 33] ol WhES & O Higo® Jehidch

AR

Ao A Hojz 42L& SPSS(18.0, SPSS Inc, Chicago,
IL, USAYE ol-&ste] £418t0m, Als 3F ol ztole
-4, TAREA S o] &ste] AAIgh fo4do] e Aol
Duncan U5 %1717 (Duncan’s multiple range test) -2 A
27 FYAE A58 A THp<0.05).

Zo % 1

b

e
or

=2

oS Hrbstar vied g9t fdAte] 718 7
sto] Az F 74 FE Y FFAR: A5HIF Ade
Fig. 20 UEMIQITE 2229 ZEgrlo s a2 |
o] gw]e} vt AA A FH T (p<0.05)°1A FjHo=
A2 NRG =7 VeRaL oy ofH, A7z, A=
2 A7t Ytk 715 % HrelME vleR $ukE 02
om 712 ThAA ThE B4 To] A, Bt 4k, 34
Qe)oke] £3}, AAAS 7|5% F(p<0.05)°14 Fo4 o
2 f@as RG24 Ustth ol 8442 e 9%
A2s 1ol vl| vl duks #a7)el Aot YAt wA|
sFomA FALE HH F Atel "HE o] Har sheF
o] ZaaA ekt Adetal Alsdt Yy B34S
[ 2 vt=d Fuke] Pt dtell X FalA FA4 22
AF 5 etel Fkd 718X FHE NS AAE
S ARk o B AR BAEE gagh st
218k, Tt 5o] o 9-HA] ddFoz Sl 9fute] F
7] wiiEel] EAL ) okE F gta MAHQ Hawrt A
Vbt AL ETH31). whebA ol2|3t Rt AE
7120 2 sto] v AS MUtk A aE vie St
5 OAA gl @842 18 A2} A5HtE

(a) appeara (b)

nce
appearance

8 1
|

overal ‘ :
flavor overall preferancy o flavor

quality £ 2

a well-matched
off  with smoked duck |

— color

viscosity ——

after taste tae  =B=goyhean paste sauce T

=y
color soybean paste sauce IT

grade of bourride acid taste

taste

Fig. 2. Sensory evaluation of soybean paste sauce I and II added
with extracts of pear by sugar.

(@), Sensory evaluation; (b), Preference. * Values with different superscripts are significantly
different at the p<0.05 by t-test.
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Fig. 3. Sensory evaluation of soy sauce and soybean paste sauce I
added with extracts of pear by sugar.

(@), Sensory evaluation; (b), Preference. *Values with different superscripts are significantly
different at the p<0.05 by t-test.
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Table 2. Proximate composition of extracts of pear by sugar, soy
sauce, and soybean paste sauce I added with extracts of pear
by sugar

Extr{)i;tss ucgmmm Soy sauce Sog/:)li:g: pIaste
Energy (keal/100 g) 2085¢52" 1057436 95.8+4.9
Moisture (g/100 g) 478483 714485 75.1395
Crude fat (g/100 g) 0.1:0.0 0.1:0.0 0.6£0.0
Crude protein (g/100 g) 02400 1.1+0.0 1.5£0.0
Crude ash (g/100 g) 02:0.0 23100 1.7:0.0
Carbohydrate (/100 g) 51767 25,1435 211470
Sugar (g/100 g) 427141 184£1.0° 117437

1’A11 values are meantSD.
Values with different superscripts are significantly different at the p<0.05 by t-test.
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1o
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Table 3. Total polyphenol contents and antioxidant activities of
extracts of pear by sugar, soy sauce, and soybean paste sauce [
added with extracts of pear by sugar

Extracts of pear Soybean paste

Item by sugar Soy sauce sance
Total polyphenol )
contents (mg/100 ¢ 712450 147.7+12.6 1562+13.4
DPPH (%) 9737 436+ 63 17.0£ 50
ABTS+ (%) 142475 189+ 2.1 17.0£ 90

i)All values are meantSD.
Values with different superscripts are significantly different at the p<0.05 by t-test.
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[a]pyrene, B[a]P)©]1} 2-0}7]:=QFE 2}All(2-aminoanthracene,
2-AA)S HIES hEE R e sk A (polycyclic aromatic
hydrocarbons, PAHs)E 7+AA|Z ASZ AT HTH4D).
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Table 4. Change in physiochemical properties and microbiological characteristics of soy sauce and soybean paste sauce I added with

extracts of pear by sugar during storage periods

Storage period (day)

0 30 60
o Soy sauce 3.63+0.1" 3.67£0.0 3.70£0.1
Soybean paste sauce [ 3.81:0.0 3.8540.1 3.90+0.0
s Soy sauce 25940.2 254101 254101
Sweet (TBn) Soybean paste sauce I 25.9:0.1° 26.740.0° 26.740.2°
Salinity (%) Soy sauce 0.90.0 1.130.0 1.1x0.0
Soybean paste sauce [ 0.940.0 0.9£0.0 0.9£0.0
R) Soy sauce ND” ND ND
Soybean paste sauce I ND ND ND
CF Soy sauce ND ND ND
Soybean paste sauce [ ND ND ND

All values are meantSD. Different superscripts of a-b in a column means significantly different at p<0.05 level by Duncan’s multiple range test.

TB total bacteria, CF: coliform bacteria.
IND: Not detected.

Table 5. Change in hunter’s color values of soy sauce and soybean
paste sauce [ added with extracts of pear by sugar during
storage periods

Storage period (day)

0 30 60
L 6.3+0.1" 6.620.0 6.740.1

Soy sauce a 222401 22.3%0.0 22.0%0.2
b 10.7+0.1 113+0.0 114402
L 24.8+0.0 247400 243400

g;’sytge"sguce [ 147200 13600 137401
b 37.9402 36.540.0 35.740.1

DAll values are mean+SD.

B NS o] 83k 2F Aol A 717 Ft
o fﬂff& AT Table 6 2 2T} 7PgAa20f D44
mpmE 2este 27|17t St Ax HelE E43)
™ P42 120 mpm, B84 2E 180 mpmollAS] HER
st Adpo|th. 1PFAEE Ag7|T] HojHA4E 74443
cpoll Al 67945 cpE o] sHAl HE7F A8 = (p<0.05)
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Table 6. Change in viscosity characteristics of soy sauce and
soybean paste sauce I added with extracts of pear by sugar
during storage periods

Storage period (day)

0 30 60
Soy sauce 74431 68812.0° 67945.1°
Soybean paste sauce | 165+9.0° 270+4.0° 275£13.0"

"All values are mean+SD. Different superscripts of a-c in a column means significantly
different at p<0.05 level by Duncan’s multiple range test.
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