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membranaceus Powder
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Abstract

This study was conducted to investigate the physicochemical and sensory characteristics of the fish paste prepared
with Astragalus membranaceus powder (0-2.0%). The pH of the samples ranged from 6.75 to 6.86 and the moisture
content ranged from 77.19 to 80.18%. Increasing amount of Astragalus membranaceus powder in the fish paste
tended to increase the redness and yellowness in Hunter color value. Textural property analysis indicated that the
strength of the sample paste increased and its springiness decreased with an increasing amount of Astragalus mem-
branaceus powder. The fish paste prepared with Astragalus membranaceus powder (2.0%), especially, showed the
highest values in cohesiveness, brittleness, and gumminess. In addition, all the samples had good flexibility. In sen-
sory evaluation, the addition of 1.0% Astragalus membranaceus powder had the best score in color, texture, taste,
and overall preference. Therefore, this results suggest that 1.0% Astragalus membranaceus powder can be applied
to produce fish paste with high functionality and sensory preference.
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2007), g3t AL FE2E H7F o E(Park et al., 2004),
upE @k M7 o] B (Kim & Byun, 2009), BAEZ 37} of
E(Shin et al., 2008) 5°] Ao}, FF7|ELS HIIgE of
5 Az #gk A= fle Aol

4, G7l= SlolM A= 3o A<l
Fof| &dl= thdA 2B &9 Astragalus membranaceus
Bunge®} 71EF ©F2 Astragalus & 21 &2 F3& HI7] 8
2l& 71x¢ Aoltk(Im et al., 2010; Min & Park, 2008).
n:s]- ko) 9P ZOt QA S B3t} 2w ofA] (7])
2= o]8o] 9% 4 Eoltk(Lee & Hong, 2003). $-21t
ghe] FHF Aol ApYsh oS B2ow de Auj
AL e 5o, AdE AA, B, AR 9F, F5 A
SolA A= 2 JTHIm et al, 2010; Yin et al, 2009;
Kim & Kim, 1997; Min & Lee, 2008). Sto| A= Blto]
1= 1A H?do] Lq- -5} okzﬂi Ok,ﬂ /\16401]}\11: o]
8ot sl 2g, I 7yt 2g, Wl

o, =
1ok 48, Gjolelz 48 ol Qe

[e] —1 O
(Min, 2006; Min & Park, 2008). 3}71¢] °Fg] =&
ArzEs g3 FAo| tEk JIK(Seo et al., 2007), 7}
5 E3 a7 (Back et al., 1996) 5o &3t AF7}
271e] AFLA R S8l H A4 =

shiz, 3
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" (Min & Lee, 2008), 37] F& 7} 213 (Min, 2009),
87] 478 (Min & Park, 2008) 5°] Ao}, 95 AMEH S
7F H v A AHe 7P 08 An|RkEe] 4 AF 8L
UE o5l 83 AFE glE 24 o] tk(Shin, 2007).
oo & A= A FLANEA ] SET7HsA0] oW
A A a At % VRS HUKet o5 A
ZA3ATh ol& Bl &r)EE Hot
o] B9 A2 /5L AH R IR 190 Yoyt =ujat
719] ZHS7HE S8 71 2AE 2A E8-staa) skt

=] 3T = [e]
Zotal FESAEE

3

Wi

M=
2 Aol A 71T A A FHeR A gl
A S5 AANGENE FAsk] ARSI, of = Az
AREE 71EL 2011 69 AL A AAIgelA W
& BHAEIAoMD), ¥ LAAGEWD), ¥ A
2hE skl WEEA e, APl ARskith 2
o9 AE= () AP THE, () @lE EZaE, () 8l
AR, () FRdFRF Hakes, () W3 d
(MSG), () & Atrda)E FFA 24 fEgvked]
A Tsiske olgsksler HAE A8frEe () i o

TJ5ho] AHE ST,

o=

FRHE
2 AUt oi=2| M=

F7IET H7E o] F o] Ay 2 A Ruighe AP
(Kim et al., 2003; Shin et al., 2008; Kim & Byun, 2009)
gk &, quARAS AR Ao R A
7} o152 AF wl$H]= Table 19 veRd whe}l 7o), &
71T 7 ol 5] Ay W AN, oA
o, ) aMsAZ the, E71E AAS L Aldste] o
A7 (WSM-207T, () 91Z2EA12, Seoul, Korea)oll 3 T
Z 1087 27| (pre-grinding)E 3T ZHZolgk I

=

=
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ofze] FHEY

71Zol )R D(0.5-2.0%), 25, UIE, AR,
MSGE Table 19] wigtu|el] wel H7lste] 8 w#7F
olE 3t ¢HE oF HEEE 7x3x1ceme] A7|Z
g3k th, ¥4 7](Type 182611, Princess world wide Ltd
Breda, Netherland)& AF&-3FS] 160°COlA] 1+ 40 27+ F
A o5S Azt F71ED H7F o5 A=y

Fig. 19 Lkebdl vhe} 7},

{52 =&, pH &5
IS Hrrste Az
471 A X (AOAC, 1990)°.

7} o529 pHE A& 10g] 75 90mLE 713t
AsiNZl 5, oAFste] NS pH meter(Model 420A,
Orion Research Inc., Beverly, USA)E A}-8-3lo] pHE 33]
Ll ko=

5o FEEHEHS 105°C
stnoem gy

o]
2

Mo o_?:

=&y

0= 44

7R H7NEE of=e] Ae A8E 30x30x10 mm
2 #e} Chroma meter CR-300(Minolta Co., Osaka, Japan)
o] 83t hunter #£<] ™8 E(lightness), 2] 4 &= (redness),
A = (yellowness) & S 3t 3 3] Wk A sto]
kS EERAE YEpSleH of
& 1=97.13, a=0.02, b=2.10°]$ 3
EHE] F3HAUTH AL, Aa, AbFES &7
£ A &(control)2] L, a, b7t} 3]
= A7be Al L, a b gl 2ol

ol dot it

e

AE = J(ALY? + (Aa) + (Ab)?

2=}

718 AUt o] FL 60x25x30 mme] 7|2 ZE}, 9]
A& AUS W] AEddH = vetsr] s A=
AFE AAEIATE ARE 4502 Holrl wde] A7A

Table 1. Formulas for the manufacturing of fish paste prepared with Astragalus membranaceus powder.

Materials Control 0.5% APV 1.0% AP 1.5% AP 2.0% AP

Frozen pollack meat 36.7 36.7 36.7 36.7 36.7
Frozen cuttlefish meat 229 22.9 229 22.9 22.9
Frozen shrimp meat 229 22.9 22.9 22.9 229
Astragalus membranaceus powder - 0.5 1.0 1.5 2.0
Wheat flour 5.0 4.5 4.0 3.5 3.0
Starch 2.7 2.7 2.7 2.7 2.7
Salt 0.5 0.5 0.5 0.5 0.5
Clear rice wine 4.6 4.6 4.6 4.6 4.6
Monosodium glutamate 0.5 0.5 0.5 0.5 0.5
Water 4.2 4.2 4.2 4.2 4.2

Total 100.0 100.0 100.0 100.0 100.0

! Each numbers in front of AP mean the added amount % of Astragalus membranaceus powder in fish paste.
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Frozen fish meat
(Pollack, Cuttlefish, Shrimp)

|

Thawing and removing water

J
Chopping and grinding |

|

Adding Astragalus membranaceus powder
(0, 05, 1.0, 1.5, 2%), wheat flour, starch, rice wine, water,
salt and MSG

l
Molding(7x3x1 cm)
l
Frying(160C, 1 min 40 sec)

l

Fried fish paste prepared with Astragalus

membranaceus powder

Fig. 1. Preparing procedures of fired fish paste prepared with
Astragalus membranaceus powder.

YOH AA, 2 SR HAS w FEol A7IA BOH A,

2HC R oA 12 ol3tE H¥o] A7IH B, 2 4=
Holal AAell o] A7HE C, 2 ALz HoM 2z27
o] FH DZ FA|3FAtHShin et al.,, 2008; Kim & Byun,
2009).

O1=2| 7|HIA =& =8

18T H7F o5 71AA ZF Ztexture) =42
Texture analyser(COMPAC-100, Sun Scientific Co. Ltd.,
Tokyo, Japan)g AF&-3l oM Al E(25x25x10 mm)2] F4
ol 23] AE RIS W dojAl= wS AEskith
ol 5o AT ZF=(strength), 7/ (gumminess), 37343
(cohesiveness), Y4} A (Brittleness), ©F2 A (springiness)S-
3 §4 H}i Zx%g}o:] 1 jﬂ;pl& urﬂ_q]o%q. zz17l-g] é_
A Z7AL probe shearing cutting type(3x20 mm), weight of
load cell 2.0 kg, table speed 60 mm/sec®] At}

_E'—7-IA|.
SR R
Aregow AR P78 W7} o} el

2 AA RS 4T

AR 159 FdH

-

o}

Gl u}i

StI=% st 5 FF9 o] &2 30x30x10 mme] A7 =
zhet ’\]Ei AHEEF O, BE A EE 8 HJAlo Hof
Agatdeh F7EE "7t o=
7, Al AEx)e] g2 9 H(1=vl% #5, 5=HF,
=% F5) 7ISHE SHYP S o] Lo EALEA
AL 8491 9]*}( «] 735, WA A, AR Y,
9h, A=, ©94)9

=3
R 4=, 9= ) Hmel o

},ﬂi_:‘(}\—]i LHAH U]— ZZ]

=
SPSS WIN 14.0 program< ©]&38te] Hgz REHUAE
3} One way ANOVA-test &, Duncan's multiple range
testE A Bk §-9AS AR SFTE T3 )T Ho)
o]Zo] A EAT ASA N w7re] ATEA LS A

sttt

-4——‘ Table 29} 7, &
Aol FolAd x}om UrEMXl ettt ol Ax
£ g H7} o]E(Kim & Byun, 2009), &L H7}
©]5(Shin, 2007), Y72 H7F o5 (Shin et al., 2008)°]
Aol A FAEe] H7H ‘;‘ vl e folH
zto] 7k YEPA] e Bast A3 22 A4S e
WATH 71T H7F o] 59 pHE &7)3Te] H7hgol
SIS Sl e Ads YRR (p <0.001), B
Al 84 6.75-6.862] 9IS WEI o] F2]2Q1 Afol= Ut
ERA] ettt ol st Axte vhEd H7F o F(Kim &

Table 2. Moisture contents and pH of fish paste prepared with
Astragalus membranaceus powder.

Samples Item Moisture(%) pH
Control(0%) 80.18+0.822 6.8610.02%
0.5% APV 77.8540.67 6.8410.0
1.0% AP 77.75£2.36 6.80+0.01°
1.5% AP 77.56+1.45 6.79+0.03°
2.0% AP 77.19+1.34 6.75+0.01¢
F-value 2.00 21.76™"

! Each numbers in front of AP mean the added amount % of Astragalus
membranaceus powder in fish paste.

? Each value indicates mean+standard deviation(SD).

3 Means with different letters within a column are significantly different
from each other by Duncan's multiple range test.

" Significant at p < 0.001
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Table 3. Color values of fish paste prepared with Astragalus membranaceus powder.

Item Color value
Samples L b AE

Control(0%) 77.40+2.67% -0.68+0.12%Y 19.2340.61°¢ 0.00
0.5% AP" 77.70£0.58 -0.30+0.09° 18.79+0.99% 1.4740.75
1.0% AP 76.94+2 .85 -0.04+0.11%* 18.63+1.33% 1.79£0.68
1.5% AP 75.26%2.15 0.06£0.25® 16.74+1.13% 2.8442.72
2.0% AP 73.00£1.80 0.19+0.31° 16.31£1.64° 5.04+2.58

F-value 2.44 9.24™ 3.66" 3.49

D Each numbers in front of AP mean the added amount % of Astragalus membranaceus powder in fish paste.

2 Each value indicates meantstandard deviation(SD).

% Means with different letters within a column are significantly different from each other by Duncan's multiple range test.

" Significant at p < 0.05, p < 0.01, respectively.

Byun, 2009), TEZZg 2 7} o] E(Kim et al., 2008)°]
AR H7bge] STt wE foAQl Zpolrh vrehA]|
ororo o W3l Azt ke ATS LR o )R
A7F 2WREE(Min & Lee, 2008), &7 = 7} 23]
(Min, 2009)0l] &gt AellA 7|5 2 F599 747}
Fol S7HEr= pH7t S7bske Ade eIl

AT AReE vE AFe] A2dE dEYh Park et
al.(2004)2 o] 59| pH7F &g & JFS vAH pH
6.5-7.00] HL7t 353
5 ARA F71EE] AUl ot @EAAE e
IS AR o) & AEste] S8R AEE o

fot
o

B8 H7) o] 5o Mw=3 A3 Table 39 UE
Wit 715 veille Lake 71wl A7 F71l
upg} Wolx= A JepiA o, ol Aol v
ERbA] eisktt olgjdt die flsEd 7 29
(Hwang & Ahn, 2008), &717}% 7} %W(Mm & Park,
2008), 717k A7t AW (Min & Lee, 2008)0] #3k <
TollA 77 B FEqe] Ut whet Like] WolA
oS Bagh A 22 AEFE Yoy, 3715E9
H7F F7%&Min, 2006), 71 FE H7F 28] (Min, 2009)
of &3t ﬁ%oﬂ*t 7] FE0e] H7tel wat Lgkel =

- & AFE veridth. 4
AEE Yeplle agt2 78T 377 -0.680191S
u, 1R Hrtee] S7EE (19 Aol EobA
o 7R 20% H/TE agtol 0.198 S UG
(p<001). o]&3 Ax= 7] F29 H7F 23(Min,
2009), 371%5= H7F ZH(Hwang & Ahn, 2008), 7]
7V ZH7F AWMin & Lee, 2008), &7]71% H71 %73
(Min & Park, 2008)°] &719] 7pol| uwlg}l agho]l Eobxl
S B A e S vepd A5 vk, &
71532 A7} B4Min, 2006)S 7]1FZH ] Hrlo] w

A?
:|

o S Vel = bat> 718 3l
FE Yolx 7} A 87 FYAQ AolE YERAT
(»p<0.05). ol¢} #Hst FrF=H H7F @D Min,
2006) 87] F&9 H7F A& (Min, 2009), &7]5=d A
7} A¥H(Hwang & Ahn, 2008), &717FF A7 %78 (Min
& Park, 2008)> 719 F7lo| we} bgtol io}ﬁ%o]
BugRoen 7|71 H7F 2%(Min & Lee, 2008)2 3+
717HE 7l mE o)X Wsrt A des
Hste], & Aol o A4S eI

71 TR H7HH0.5-2.0%)7e] A =e] Zfol
£ Yeill= AR5 g1 oo StdaE F

A7kpete] AR AR, fold Aol YEA

HAFAA Ais BE ARAA
of Sprle] H7H B A7F AR
bl o|g st A= FFolw
al., 2001) At "7t o F(Shin,
27} o] 5(Son et al., 2003), B X &
2007)° #3F AFoME FAE9
A7bel BARle] e A4S dE AT Baret
2 A% YR ol gt Aate of & AZA] 97
2] Hrpt o] Fe] fAdel FH A g A=
7FsAde] =2 0 E AdE

4 H7} & (Ha
2007), FILHAIE
A7} o5& (Bae et al.,

NE a

§2 ML ml o

ro v g z|E3}e]

7IAM =Ad &8
o =

PRG A7t ol R A 2AFE ZH Ave
wE AAE 243 544

Table 4o YepA vle} 720w
Fol|A] z} A8 7F F-ol A1 Aol & YERH AT

74 & (strength)= F71E2e] H7tego] F71E4E EobA
© A4S Ueilo] 7t A 87 oA ApolE UERASL
tHp <0.05). ©]& 3 A= vHEZ(Kim & Byun, 2009),
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Table 4. Texture values of fish paste prepared with Astragalus membranaceus powder.

Samples Ttem Strength(g/cm?) Gumminess(g) Cohesiveness(%) Brittleness(g) Springness(%)
Control(0%) 5100.00+346.41°%% 26.40+9.91° 44.3248.78" 30.1246.97° 87.59+£10.58°
0.5% APV 5500.00+231.94% 25.83+6.98° 47.14+8.49° 25.83+6.98° 69.61+8.91*
1.0% AP 6600.00+458.26™* 16.32+5.58° 47.33+4.95" 19.18+7.51° 62.01+11.58°
1.5% AP 6934.00+531.95® 30.72+4.20° 52.2849.21° 27.1243.21° 50.43+14.73°
2.0% AP 8266.00£576.78° 57.2749.11° 75.9249.97* 46.38+10.04° 53.8148.63"
F-value 5.50° 12.83" 6.99" 5.82" 5.33"

" Each numbers in front of AP mean the added amount % of Astragalus membranaceus powder in fish paste.

? Each value indicates meantstandard deviation(SD).

% Means with different letters within a column are significantly different from each other by Duncan's multiple range test.

"™ Significant at p < 0.05, p < 0.01, respectively.

FEIHAE(Son et al, 2003) H7} o]Fo] EAFE H7}t
Fel S7toll wet Zd(strength)7F oSS
o e AEgS Yerie™ A4 (gumminess)Z 83478
(cohesivenessyZ p <0.012] g0l A, Tk A (brittleness)S
p<0.059] FFolA 7L 2.0% H/HUT AEE =2
FI8S eI olgist A= v Y7 o Fof
3 AF(Kim & Byun, 2009)014] mHEE H7iek Z7)o)
w2}t 74 (gumminess)> 5718k ot AR I ol &
o #3F AA(Shin, 2007)1A & AJEL H7 e 7)o
w2} A (gumminess)S AR S Haste g AHE
S Yehl Atk 324 (brittleness)S 1 2 EZH(Shin, 2007),
LER A (Kim et al, 2003) H7} o] &0 &5 LS| A
FAIEe] "7k S et FAEJSS Bk
€te] A (springiness)S 72T HUtEo] F71E
ojHo B vrolXe AEFS U, 7% E "7t
2 Y71 Eg HArtee] BoldFE ©@Edo] "ol
Fglgh 4= YAk T B AFAFel A APAT

=

g

tlo

AFHKim & Byun, 2009; Shin et al, 2008)°] H]3=o] 1.
ke u) BAE HU) o] B S BAE AA| Q] f-
3 540] o o] Ao T FFL Ve AL B
Z g 7 AT
ZHsHA

1) 5473 EAL

= Table 59 WEbd upel et of 5o 9ol Slo] A
o] 213 & = (darkness)= 5.20-5.87, &719 = (luster)=
5.13-5.539] W2 BrE o} 2k Al57ke] Fo) Al A}
ol= YA ekskth. WAj ] oA SlojA AR
o] A= (Astragalus membranaceus smell)= %7
Tiego] ZhR5E e Qe BrlEo] 7t A
T2 2 FoAES YERATHp <0.001). WA, A
Y] G=(fishy smell)= 37|22 HrisgFo] S71E4=
A= Ao g HrlHol(p<0.001), F7EEe] H77t

=

P

i

H]

Table 5. Sensory evaluation of fish paste prepared with Astragalus membranaceus powder.

Group

Ttem Control 0.5% AP" 1.0% AP 1.5% AP 2.0% AP F-value
Appearance Darkness 5.20+0.777  5.20+0.56 5.331£0.90 5.40£0.63 5.8710.74 0.09
PP Luster 5.13+£0.83 5.27+0.59 5.3310.72 5.40£0.74 5.5310.92 0.69
Astragalus membranaceus smell ~ 2.24+0.63*  3.73+0.87° 4.33+1.11° 5.40£0.96° 6.53+1.30* 34.80"
Odor Fishy smell 5.80+0.77*°  4.87+0.99° 4.00%1.13°¢ 4.46+1.25*  4.07+1.10% 7217
Savory smell 3.93+1.10°  4.33+0.98" 5.47+0.92% 5.00+1.07®°  4.73+£1.22% 4.66™
Savory taste 4.00+0.85°  5.67+0.98® 6.27£1.16" 5.33+0.98° 4.93+1.03° 10.71™
Taste Oily taste 5.60+1.06*  4.87+0.99® 4.00£1.13°¢ 4.47+1.25°¢ 4.07+1.10¢ 5.29™
Astragalus membranaceus taste  2.33+0.72°  3.93£1.10°  4.60+124°  553%£1.06°  6.80%1.26° 3527
Texture Strength 5.20£1.08 5.80+0.86 6.1310.64 5.87+0.74 5.87+0.83 2.50
Springiness 5.1310.64 5.27£0.70 5.40+0.74 5.80+0.86 5.73+0.70 2.36

D Each numbers in front of AP mean the added amount % of Astragalus membranaceus powder in fish paste.

Y Each value indicates meantstandard deviation(SD).

3 Means with different letters within a column are significantly different from each other by Duncan's multiple range test.

HE

Significant at p <0.01, p <0.001, respectively.
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Fig. 2. Sensory preferences of fish paste prepared with Astragalus
membranaceus powder.
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71w H7F o5 B4 HAixo U A=
Fig. 20l Yebd uie} o) o a&olx= 5.00-5.339
HAE e ZF AJE7F Fo]42 AfolE YepA] &
Ao} WAle] gEqA= F7ED 1.0% H7H7F 7S
22 A3 YEL 3718 FH7E dUF o
2 52 HA35E YERATHp <0.001). Bte] &A=
718 1.0%>0.5%>1.5%>2.0%>FHA 7T <08 A3 %
= YeRoH(p<0.01) 2879 FEAME 7|
1.0% A7, 1.5% "7FH7E 78 B2 As=g el
ATHp <0.05). AA 2 MF o] o= WA, vt %
Z7e] A3 E oA 7 e e s YERE
G71EE 1.0% A7F7 7P =2 AAAASEE YE
Ao 05%>FH7FE >15%>20% 7oz
1L0%A 7+ 2o Aoz e dex s Yepliict
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Table 6. Correlation coefficient between texture sensory characteristics and sensory preferences of fish paste prepared with

Astragalus membranaceus powder.

Sensory
preference Appearance Smell Taste Texture Overall
Sensory preference
characteristucs
Darkness 0.209 -0.208 0.083 0.095 0.113
Appearance 0.264" 0.328™
Luster (p=0.022) 0.185 0.177 0.071 (= 0.004)
-0.257 0.313™
od Astragalus membranaceus smell -0.082 (p = 0.026) 0.161 (p = 0.006) 0.115
or Fishy smell 0.036 -0.029 -0.201 -0.202 -0.222
Savory smell 0.149 0.061 0.149 0.167 0.225
0.233" 0.360™ 0.220 0.228°
Savory taste (p = 0.045) 0.107 (p=0.001) (0.058) (p = 0.049)
Taste Oily taste 0.049 0.013 -0.146 -0.131 -0.156
-0.234 03517
Astragalus membranaceus taste -0.048 (p = 0.043) 0.156 (p = 0.002) 0.174
Strength -0.030 -0.024 -0.044 0.004 0.168
Texture o
Springiness 0.048 0.096 0.073 0.071 -0.163

"™ Significant at p < 0.05, p < 0.01, respectively.
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