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Quality Characteristics of Raw and Dried Astragalus membranaceus Extracts
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Abstract

Purpose: This study was carried out to investigate the availability of raw Astragalus membranaceus as a food ingredient. Methods:
Raw and dried 4. membranaceus water extracts were used to examine the free radical scavenging activity, polyphenol and flavonoid
contents, and antimicrobial activity. Also, the sensory characteristics of each water extracts were evaluated. Results: The free radical
scavenging activity and total polyphenol and flavonoid contents of raw A. membranaceus extracts were higher than those of dried 4.
membranaceus extracts. The antimicrobial activities of raw and dried 4. membranaceus extracts were examined against several food
borne illness-causing microorganisms using the paper disc diffusion method. Inhibition zones were observed in Staphylococcus aureus
subsp. aureus, Bacillus subtilis, Pseudomonas aeruginosa, Salmonella enterica subsp. enterica, Escherichia coli and Bacillus cereus
treated with raw extracts. Inhibition zones were observed in B. subtilis, P. aeruglnosa and S. enterica subsp. enterica treated with dried
extracts. Raw 4. membranaceus extracts had higher scores than dried extracts in sensory evaluation. Conclusion: Raw A.
membranaceus was better in antioxidative, antimicrobial activities, and sensory characteristics than dried one.
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e 7S BETE 550 dv HEHQ] eF
A2 isoflavone WG| 2} saponing &3t S A=
A% o)k, A%, st 5o HHoRE ALgHETE oF
g APolA=E ok, 2, st st BISH,
G, FrelElz 5o Tt e Zor Hiy
Ao M(Lee YE & Hong SH 2003) 717150 <& F
E3437} jsoflavone AHAEE A5 UTHBaek NI
1996, Kim JS & Kim CS 1997). =rUj4t 37]= 3d
HOE S8 F FL WL AF AHINZ AR} BH @
=2 243 AHF T ARG T2 9 22
40°Co| 2FHxE st A THMinistry of Food and
Drug Safety 2008).
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Aol & o] Zhadh=
S 2004) A= 20l we} 7 SAo] 97 dEe
27r3E
Exog gIRE dx 44& A

A FHol Qo EFQ Hx 279 gao] Hasit)
FFAEE A A=zl 7P Bol AHgEE WHoR
AAZ o)A AXAY Az 5 wet 587 54
I #e2 EA9 Wt dojua AEgd 5] &
23171 = $ti(Ha DC %5 2004, Eom HJ 5 2009, Lee KI
& Kim SM 2009).

g7 vt ol th3k 713 %0} HlmE Fol S22
FASE ARES7] Hal ohkst A77F FaEo] ghont
EF A%7)E AL AT E AR A7 S
thMin SH & Lee BR 2008, Min SH 2009, Kim HS
2013, Lim JM 5 2013, Jang YJ & 2014). 71z3}]
& AojE e el e AT 8ol el 24
zgd BAEE HUtEe dAEL Ax A AES
A W ] ol B o] 88 4 glon AT
Hwa REgA o] &3 & e Aol ok 18E2=
B AFAE Az A HstE s 549 Aol &
ol 7] Q& A&riet A%y FRIH AE, F4kst
AT AFE Ml Ui 5L AP A
1, FEE BEAS Hrlelith o] Ax= 5
715 o] 8% AF 9 2 I Al xR e &
o] o] & JksAel g 7 ARE AT = AL
A= T

1o K ol

O:

I, Mz & Ay

1. M=

7l NEe S5 ARA 341 s7klA 20143 114
T SA TS #1e xR Aldste oA &
718} & 23(40°C, SAIKHOE &3 xR om A%
71e &FE ol s2E & AH & £7]E AAs
3 AL WEI(CLN-41U, Nihonfreeza, Tokyo, Japan)
ol FE5EE(-70°C)st] BAstHA ARSIt A%
71eF A7) F29e 247 200 FRTE AUk &
37 WZAA|(CMD-F50-6H, Globallab, Siheung, Korea)
2 100°CollA 2A1ZF = § AF}AE rotary vacuum
evaporator(N-1000, Eylea, Tokyo, Japan)Z 7Z+&Z31al
sAAZSI kst AP FA AP ANEE ARES)
Atk Agol| A&k 1,1-diphenyl-2-picrylhydrazyl(DPPH),
Folin & Ciocalteau, catechin, naringin A|%F2 Sigma
Chemical Co.(St. Louis, MO, USA)2| A|&F& A&3IH L
NaOH$} Na,COsi= Junsei Chemical Co.(Tokyo, Japan)<]
AFS ol &3tk
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A&719F A7l FEFFES AOAC Wl 9|3t
105°C 743t 7Hdxz| o2 33 whE Agste] S43k9

THAOAC 1990).

2) M

A7} A7) FE2E9 A A4S dd 4 3]
T 2089 SFTE AHUbsk] 100°ColA 241 7HE R
% 25°CE YZAIA AAA|(JC801, Color Techno System
Co., Ltd., Tokyo, Japan)E ©]-&3}>] Hunter®] L(lightness),
a(redness), b(yellowness) #< =733 T

3. Hydroxy radical A7 &3

Az fF5dd meE &7 FEEo PEEEs
71 913l Blois MS(1958)¢] & Wt vz &A
o SAATE 4 FE25 A8 50 pLoll 1,1-diphenyl-
2-picrylhydrazyl(Sigma-Aldrich Chemical Co.) &%-& &
dste] 1AIZE FRF Aol WHEAIXL & EFBEA
(X-ma 3000, Human Co., Seoul, Korea)E ©]-&3}] 515
mmolA FFEE SASAT S4E FR=E vReE
Faol2 oz 448 Adl 248 ALskTh

Inhibition (%) = Caps - Sabs/Cabs x 100
4, E2|nl=nt E2tEL0|E B

7 N7 FEee] ZY9s LS Folin-Danis o=
A #EYHFolin O & Denis W 1912). &5 3|49
Folin A]2KSigma-Aldrich Chemical Co.)& 7}t 10%
Na,COs(Junsei Chemical Co.)S 7}5te] &3 wHAz] &
33335 A (Human Co.)E ©]-83t 700 nmolA &35
£ S5tk o] W EF=42 catechin(Sigma-Aldrich
Chemical Co.)2-Z 3}t} ZetR o]t k-2 diethylene
HIAH(AOAC 1990)°.2 75} 2™  naringin(Sigma-
Aldrich Chemical Co.)& RZFEZAR YTt & F=&
5|2 o] diethylene glycol(Junsei Chemical Co.)3 1 N
NaOH(Junsei Chemical Co.)E& 37}t 37°CollA] HEG-A|
2l % B33 %A (Human Co.)E ©]-83F 420 nmollA]
FEEE SASATL

ook

=

g FE2E9 IHZAHL paper discH(Kim MS
S 2000)= Farste SAsTh FESAHE dF=
Pseudomonas aeruglnosa KACC10185, Salmonella
enterica subsp. enterica KACC10763, Escherichia coli
KACC10005, Staphylococcus subsp.

aureus aureus
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KACC10768, Listeria monocytogenes KACC10764, Bacillus
subtilis KACC10111, Bacillus cereus KACC100012 A5}
Aot @5 10 mL nutrient broth(Difco, Franklin Lakes,
NJ, USA) Hix|o] FHF38FaL 37°C incubator(VS-1203P3N,
Vision Sci., Co., Ltd., Incheon, Korea)ol| 4 24A|7F ujjeFs}
of AHgstAth A8 AE-E HIA= nutrient broth
(Difco)oll 1.5%2] agar(Difco)S 7}ste] A3 3 petri
dishell 15 mL# 253t 7|SHA =2 8taL, o171 0.8%
agar (Difco)&- nutrient ¥JXE 217} 5 mL2 Al ol
EFsle] "HFst T 45°C &23(10-101, Daehan Co.,
Seoul, Korea)ol] BE3HA AP 0.1 mLE FHHS
2 Hrlsle] 7158 iAol 12A HAAEE =X H
SIAANA 279 AT FHAE THEo] ARSI
HHE paper dise(®6mm, Toyo Roshi Co., Tokyo, Japan)
of Z47tel 7] FEE AR 50 uLEs ¢ A7
AZAZ 3 AIFEE BaA] flo] F2AIR v 37°C
incubator(Vision Sci., Co., Ltd.)ollA] 48A1ZF wlj¥sle] disc
9 inhibition clear zone] 274 mmT = ZA33T).

Ag7)er 187 FE2EY s AFILEES
AFst= A 1sHoezE 74" ddEE HAF
7t 54e AR F AN AR g0l
Zyzk 208 2] &8 Y 100°Col A 2413 FE3F 3 25°C
2 A% F A g @), A, AAHL 7EEE S
d A=gow Bl on 74 dae dEsrt ¥
2 2o W48 7= 9
7. Az

BE AL 33 o4 whEste AAsiglon A=
SPSS Statistics(ver. 19, IBM Corp., Armonk, NY, USA)&
ol g3te] Bitah EEAAT HAFALE F 74A ARe
2ol = ttestE 53T

m, Zat 2 0#

TEYE S AR A FEFEFS 62.22%, A
Z3 7= 6.61%C1UKFig. 1). A37|et AIE
100°Coll 4] 2A1ZF 7FE3E 842 St s Hol A7)
7td-g-efo] gt mA, 18] 7tE-gHo] gy 7tE &
HrT} Aol t). 71AZ A% ZH(Table 1)o &3
A7) 7hd g L2 43172 737 7t9gd 1t
oA Z =R} OH(p<0.001), HA =9} A== 73}
7] 71480 gy 7tEgART FojFow =Tt
(22} p<0.05, p<0.001).
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Fig. 1. Moisture contents of raw and dried Astragalus
membtanaceus. " Mean+SD,

Table 1, Hunter's color of raw and dried Astragalus
membranaceus

Raw sample Dried sample t-value
Hunter’s color value
L 4333+138"  26.40£070 35735
a 2.04+0.05 273025  21.70°
b 8.98+0.01  13.80£0.10 690.71"
" MeanSD.

"p<0.05, "p<0.001.

2. Hydroxy radical A7 &3

7] FEE9] Faole HHE & &4 Table 29
2o 187 FEE9 Fiole #HuZE 4 XS
1.99%% @A Ueigtom A8y FE25& A7) 5=
EROE oFF B8 223%E UEREOY f21F9¢] 2jo)
5 HoXE RFUTE oY deRREY Fiol o
2 G0 gk ATelA E4do] =2 FeRAIELS 80%
o)< AElstal ol &7 AAl= w2 Aol A
22 & = QAATHChoi U 5 1992b, Kim EY 5 2004).
A Ao} Aol EAjske AW 4kt At
Sol Tofshs STl FAYAE T3] st
Al AN = e Fabsksolet st dAAge] 282
ol 7502 2F9| 4k8lE JAA T = =} QA Ul
35 Alchs AEEE o|8HA ) V= HAE
FollA HwA Fiol frd aA o] Y ZloR
Kol AXA| &2 7oA dx3 Als Bt =4
Uehgtomg vte i &7 @4doARt 18] Bt
A7 E AHgshe Zlol fEld Ao dAdErt

3. ZaHls ¥ ZapEnolS B
EAEFE AL Fuste] B3 FABA, B
ZoIA, WAFe Fa2EE 4% A SO 154

T B RN 7 2ERe) Zewsat Sehuio|
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T RS Table 29 2Tk ARy ZodHE g
14.12+0.35 mg/g, %719 ZEvls TS 11.14+0.69
mg/g, 3719 ZelR o= &L 2.10£0.01 mg/g, A
gl7)9] ZtRolE S 1.48+0.24 mg/glE A3
7} A7 RT 955lg 0o ZElRvo|E FEke Ei)
He FFH vlustd &7 EASATE Kim EY 5
(2004)«1 deFze 2% 7)Y s dEFS 2E
3 A= 13.2840.36 mg/gl 2 B A o] Avnr) et
=20 Lim SH $(2010b)S A4S gelste] 317)
o] S BAS A} doll BT JEES0] Qo A
Z/\V < @S5k ek AN BF ATk =3 8]
Az E}E A W3t AFA Ax2ET) A

lﬂ

[e]

o wEt F HAEAd sFEe e AAsHoy
EeHolE FEFoll= A TS FA Ut B
H v} JTtEom HJ 5 2009). €50z 25d & 17

el FEES %FJ} ESTE 29 EY SRR
o] o] Zasduar RuFHASHJung DW &
2015), AEFHE A2A AZX2E7) 52575 F &
& gFo]l St A7 A3KShin DS 5 2015)7F B
AT Zeke] Az wE A 7] HeEd
e A FA O 22 AoE B EHIUHKim SI
T 2006). ¥ Aol A7 FeHEd E2tE o]
T 3ol Agrle] R oA Aolg Ko
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Shekx)] &7) AM8A] Az 21E& 18Eta dEsHA &
< ofA o] AR EEfoF & ZoE ALRET
S(2004)2 thE-E] AmollA EelHm ol
olE IFHT Wyt st B AT Ao
ARt =3t 9 v A FEe] Fa e
Ahke] #EAdo] B AHEA AAY d4ksl &
FFE = F Jv dAGLSA e Aol B 14:
ZH F203(Choi U 5 1992a), 21E Az 24 2 A%
Zoll doju= FA9 4bsh= T4 AsHETE oy} 4kl
AEl o3 Al E4fod AW i d-E%dE Ao
2 dEA Utk JAE EsHAle] g 27 AFEs
FAge] FEES FAoE A7) & H rosemary,
sage 5°| =2 kst A4S Yelgon, o] ofg] oF
A = oAe /\l‘:'oﬂ/\-] gkl g ato| sk A7) Ry

2 thKang MH 5 2002, Choi CS % 2003, Koh YJ %
2008, Jung IC & Sohn HY 2014).

4. gaEY
AT Aol tie dgolM A7])= Table 334 2
o] L. monocytogenese A5kl 6% VA& thsl] &

w@/do] Ao 1y

1= S aureus subsp. aureus, L.

monocytogenes, E. coli, B. cereus®l| T3t TE FXo
A ggAdo] YEREA] gFoKTable 4) Ae5 Al &

Table 2, Hydroxy radical scavenging activity, total polyphenol and flavonoid contents of raw and dried Astragalus membranaceus

extracts

Hydroxy radical scavenging

Sample activity (%) Polyphenol (mg/g)l) Flavonoid (mg/g)z)
Raw A. membranaceus 2.23+0.147 14.12+0.35 2.10+0.01
Dried A. membranaceus 1.99+0.12 11.14+0.69 1.48+0.24
t-value 4.18 29.62" 11.55"
"p<0.05.
Y Catechin equivalent.
2 Naringin equivalent.
¥ Mean+SD.
Table 3, Antibacterial effects of raw Astragalus membranaceus extracts
Raw sample Inhibition clear zone (mm)
Microorganism (%) 0 20 40 60 80 100
Staphylococcus aureus subsp. aureus (KACC10768) 0 0 9 11 13 15
Listeria monocytogenes (KACC10764) 0 0 0 0 0 0
Bacillus subtilis (KACC10111) 0 7 8 8 10 10
Pseudomonas aeruginosa (KACC10185) 0 0 0 6 8 10
Salmonella enterica subsp. enterica (KACC10763) 0 0 0 6 8 10
Escherichia coli (KACC10005) 0 0 6 8 10 10
Bacillus cereus (KACC10001) 0 7 9 10 13 30
2017; 33(1):65-71 http://www.ekfcs.org
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Table 4, Antibacterial effects of dried Astragalus membranaceus extracts

Dried sample

Inhibition clear zone (mm)

Microorganism (%) 0 20 40 60 80 100
Staphylococcus aureus subsp. aureus (KACC10768) 0 0 0 0 0 0
Listeria monocytogenes (KACC10764) 0 0 0 0 0 0
Bacillus subtilis (KACC10111) 0 0 0 0 0 10
Pseudomonas aeruginosa (KACC10185) 0 0 0 0 0 12
Salmonella enterica subsp. enterica (KACC10763) 0 0 0 0 0 10
Escherichia coli (KACC10005) 0 0 0 0 0
Bacillus cereus (KACC10001) 0 0 0 0 0

Table 5, Sensory evaluation of raw and dried Astragalus membranaceus water extracts

Sample Taste Flavor Color Overall preference
Raw A. membranaceus 3.39+1.04" 3.50+1.04 3.78+0.88 3.72+0.83
Dried A. membranaceus 2.44+1.04 2.61+1.50 3.06+0.64 3.00+0.69

t-value 7.43" 4.26 7.96 " 8.14”

D MeantSD: The scores are ranged from 1; dislike very much 5; like very much.

"p<0.05, “p<0.01.

f, o) So] A3 AL HYPi(Park CG 5 2001),
5 8 Aol tist A, &9, wiAE Sl &
go] 931 o m(Doh ES 2010), LHjAl, A%, <n
24 T& rgAdo] ¢dtttal K E It Chang HS &
Choi 1 2012). 183 HAEL] Aol g A+ A
S5 HY )9 gHEA T A7 AY oy
2 AFoA Ag7IRg 7)o 5ol 3 A
S HY 08 FRER 7HEA Adx A A I
ol tigk A% Yu7t & Ao E AH

RS

A

o

A&719F 287 FEE Uik A AF = Table
59} 2ok A FEROEE g &k A AAZR] V]
358 Hrletded ddE2 WA HrheEdd dist
o B A%y FEEC| FodoRE Fra Hrlstairh
37 FE2E0] U 339+1.0480 01 A%y FEE9
He 2.44+1.04% FroA 2]zt UM (p<0.05), AW
7] FEE9 &S 350+1.04, Ay FEE Ut
2.61£1.500.82 A {27 zo|7F UATHp<0.05). F=
=9 A H7to] QoA AT FEE0] 3.78+0.88, 1%
7] FZ2E0] 3.06:0.64F W37 F2EO| o] fojHo
2 AET7l 2how(p<0.01), AAAQ 7|Ex o
ME AZ7) F2E 3.7240.83, A%7] FEE 3.00£0.69

ST
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2 fFolZ2l ApolE HA(p<0.01) X Al B7]E o] &
e AF7E A Zo] 715 SHdA 58 A
o7 Amdr)

6.61%°IAth. A&7t A7 E 71T A9 NEE
A7) 7rdg-efo] A7k mA, g7 7AYol Y
71 7+E & B skA BT, A7) 78
o] L3ko] 4333202 Adr] 71dEd By feojFoz
Uigkom, ATl FAT= 713y 7tggHo] A
7] 7tEgNET oA o R Eoth UF] FEFES]
Faol HuZ &7 FAEL 1.99%E A YRS
H ARy FEFELS A FEFEEUE K &2
2.23%% YERFOU o0l Afols Holx= ¥UTh
Ag7)o]l ZEuE RS 14.1240.35 melg, 879 =
gullE S 11.14£0.69 mg/g, 379 ZetR o=
ke 2.10+0.01 mgg, AZr)e Zerirolt Fheke
1.48+0.24 mg/g 08 77} A7 By Byt A7)

+ L. monocytogeness A28t B FtE/do] AR
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O} A&7 S aureus subsp. aureus, L. monocytogenes,
E. coli, B. cereus®| tjste] RE oA a8 Alo] 1}
ERA] ot A5 m Al g doxxE Ag]
7F o] FUTE Bt & A, HAZFQ] 7S ol thEk
THItA AR FEEC] BE FEAA fFoFo=w
S0 JrEEAT ool A@AAE 1T w I3
zo] JEZR] WHOoE PH= A oA Hd=x 7t
& el QoA tsrl He3d Aow AlREHH
2 ATATAE FF FUE o] &3 AF D 4 A Al
A
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