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YRS I=H ST ATY

Abstract This study analyzed the changes in total polyphenol and flavonoid contents
of Aster glehni based on blanching time and examined the relationships between
their contents and antioxidant activities. In addition, vitamin B, content in green
vegetables was determined to use as basic data for the availability of A. glehni.
Compared with non-treatment, the total polyphenol and flavonoid contents
considerably decreased to 13.05-52.96% and 36.63-81.75%, respectively, with the
passage of blanching time (1-5 min). Furthermore, 2,2-diphenyl-1-picrylhydrazyl
and 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) radical scavenging
abilities considerably decreased with the antioxidant activity. Before blanching,
vitamin B, content in A. glehni was 1.17 mg/100 g of dried sample, and at the
blanching time of 3 min, it decreased to 0.60 mg/100 g (less than 50%) of dried
sample. Therefore, further research should be conducted on either additives or
cooking methods to prevent the leakage of physiologically active substances in the
cooking water at the time of blanching A. glehni.
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1. M2

[ S

A&FA o (Aster glehni F. Schmit)= &5% AMX|O|A] Aot =3t 7in|5 & thdx
A, B FUES HISSH AZleH, 5 koMe FAZolE REI glom, o8 &
NS Zet 4807 o] &5kl QlthLee 5, 1998). 0] 1-1.5 m& <740 9o & Azhy,
A FEHE Yol Eo] MESk PR o E4FAe FY7E leH, £2 8-9¥] ¥1
AE7] £9] AstA o] @th(Lee, 2006). AA7HA LA H&EAol9] oFe] FJE2 4-
amyrin acetate, phytol, alismol, e-tocopheryl, quinone, a@-spinasterol, 10-O-
methyl-alismoxide, alismoxide, 3-O-[6'-O-palmitoyl-#-Dglucosyll-spinasta-7, 22-
diene, e-pinene, limonene, §-elemene, f-pienene, cis-3-hexenol, myrcene | 25%

I} AR EZQ] coumarin®] YTHKIm 5, 2008). A&EAol= o ARE AF =1 9o
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QFdAdo] HalEof glom, o]59] o] i AT, H4,
Y, ol 59 Aol Aot E#A UtHlee 5, 2019).
ESH ke 2 FES B4, 5 A 59 5= 7HA
I Joka B vk QtkKim 5, 2010). 3] Ak AE
die sWAS, o, HES, 3t 5 A¥E 4ole
Aoz AHA YHYosida} Shimakwa, 2003). AHs}H]
AEHAR Qg SJAAE A9 38R AE, FAT,
ol Fofl TARSHA whgS Ao A Alamul &4, ik L
Ao &4 5& oA A U BAAQ HARE AsiAR]
CHHileman 5, 2004). @EhA, AW A-F=HHZ B4
A= Aol A o2 913t F23 IAolth. Seo(2013)
of M=y H&EAgo] FAE EHE i JEOE

caffeic acid, protocatechuic acid, 4-hydroxybenzoic

=7

acid, salicylic acid, vanillic acid, ferulic acid, cinnamic
acid’} A&EROoH, ETtE Lot AR O astragalin,
hyperoside, kaempferol, rutin, quercetin, cosmosiin,
luteolin, quercitrin®] AEHTGI BI85
H&RAol= F2 2E7FE0® 47U HX7|9 Lol 4
= A7leto] @AfElohs A9t B2, 531, A7 &
2 AlZF 112 7hgste] £4 Asto] IAE pectinesterase,
polygalacturonase, polyphenol oxidase 59 &4AE
EG/SIA A71ZE B WA #sE WR|eF 24 9] A5t
£ Al 7247 7158 BES 5 e AAE
#Jolth(Maharaj®} Sankat, 1996). o3t ¥y x&] W
He 28 g 84 HEY 7|5 AR 50 8&H 1
stgo| HAEE Aog H1EN QI Chung 5, 2016).
£5] 8782 BRI By sEAC g8 BxEof 1
=AY Qlof wol EAsHH, A Al HoflA At 53 A
SfA 2HAL] FAJAEC] Hol 'pdkE, A, T, 7
7149 tjato] Hojstal, el AtsiA M g4E
AygstaL, Atskehel Z-gof Holsh= AoRE dEA QUtt
(Kwak 5, 2006). BlEF By= SH=<loflA] A3 75 %
7b Q= EAR] TR FUAGSA A oA,
Zh, A, HE AfL 9 FF AF SR BREE A
o ol FFaolH, 20204 FUAT FFRAR
w2 HEYl B, By WA vit HHRE 27.7%2
20104 43.8% div] A} AAstaL e FAU Aoz B
Sl

2l
153 dtkLee 5, 2022). $-219] F4Q1 TRl Hior

o
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& JFEo] Q7] gio] = FHYolA tiRE AAsH
1 FF= HEN Byt ARl AFORE A jloH,
HIEM By BEA0 g2 £x=o] 9L, =4 Qlox H]
WA go] ExEojx Qe AoE HIFHI QrkYuy,
1975). Yoon 5(2019)9] A7olA FWolA FFH e o
EF9 484 vl T 24 ZAolA HEY Bye
0.01-0.28 mg/100 g HHQ AoE AT H&HE
Aoli= =X Qlog Hof glom, 32 HAHA U= Hizte
2 A7 HER, 79 AF Al 9FAY EES dfE
12 A0 wogr J2ER g o el B,

E

o

Y
T A
oFe HokE Ee A2 99 JE SHAM T8 A2
2 g 29y AeRAele] Vsl Bt Bils
ol o leu, H&FA0lE ol &she WHoR HA7]
oF g2 el ot A 4= 3 viEl B2l |
ool gt At =T AAolt

2 dFME &5= B4 AUEolEtal ¢EA Qe

1, o5 & Halo] T Akt B RARHIA} SH
oh. R, A% RAolo] EAsk Wk B, Fgel B3]

U2 gago] ofa NZARE ANFIA S

7
E ASo]| ARE3E AH&HAo)(4, glehn)e 20224 48 BE
oA AEE RS Fdote] A AR ARSI

(0]
il
o

22 HE ¥ Alg A=/

A&EEAo] S 1 kg2 7|02 108110 D &2 #
ojt}7t 95T ool HIUE W H&FAolE B "R Al
AR, 28, 387, 42, 58)E dd § 44 5uj9] ¥4+
2 33 & otAthFig. 1). A7 A3t H&FAol=
IAIZE B¢ ARdF o g 2718 i1, AR #9482 st
AAZSE oh3 £45k9], 40 meshZ AJ&slo] -20TC
S]] EkstH Al BAof ARSIt Zh "R A 2o
o3 3WHE-S AAISIoI T &SRR 0] FE2AL2 1

0% HEHS 100 mLE 7}5te] Al2ofA 1

Ui
— o
()¢]
=2
\O
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3 min 4 min

Fig. 1. Photograph of Aster glehni based on blanching time.

Azt K180 rpm)?t & o:A|(Whatman No. 2, GE
Healthcare, 1L, USA)E oji}sto] 2EejbyE, SZetE
ole, Asks EAof Argatoirt.

2.3 ZE2h= g3 5%

FEZHE 2 Folin-Ciocalteu % (Singleton
5, 1999 WS Wysty sl &, 4 FE&
Az €9 0.3 mLoll 50% Folin & Ciocalteu’s phenol
reagent(Sigma-Aldrich Co., St. Louis, MO, USA) 0.3
mLE 7Fsto] ALoA 387 ¥H-EA1Z] F, 10% Na,COs
(Sigma-Aldrich Co.) €9 0.3 mLE 7Folo] &3st H
Aol A 147 9-&A1Z] o, SPECTROstar™*°(BMG
LABTECH, Ortenberg, Germany)S °]-85t] 700 nmo]l
A SYEE St BEEAREE gallic acid(Sigma-
Aldrich Co.)& °l-&sto] 0-50 pg/mLe] =2 SHS
o o] EEILAS 311, g gallic acid equivalent

(GAE)/100 g dried sample® @&Z E7|5t3H.

24. 5°120/E g5 5T
FEFE o= T 5L Yoon 520169 HHZ

https://www.ekosfop.or.kr

5 min

HPst] Hd&EFAo] F2H 0.4 mLol 0.5% NaNO;
(Sigma-Aldrich) 0.12 mLE 7Foto] &3t H, A4 5
E7F dRAIZl & 1% AlCls - 6H,O(Daejung Chemicals
Co., Siheung, Korea) 0.12 mLE 7}5lo] 387 HRSA|A
0.5 N NaOH(Junsei Chemical Co., Tokyo, Japan) 0.16
mLE Yo} wHkt & SPECTROstar™*°(BMG LABTECH)
£ o]&sto] 510 nmoA EBEE SISt EEEE2
catechin(Sigma-Aldrich Co.)& 0-200 zg/mLe] =&
ZE240] o] AFSA-S Fo51L, g catechin equivalent

(CE)/100g dried sample® 32 #7|5l%ch.

2.5. DPPH 2i0jZt AHs =&

DPPH 2z a7As FHL A% Aldez 22-
diphenyl-1-picrylhydrazyl(DPPH)(Sigma-Aldrich
Co.) 12 mgoll 80% ol&tE 100 mLE 7Fsto] &l &,
50% ot 0]83te 517 nmollA S BEgt 1.002 F
Jsto] DPPH §H& At H&5A0] 594 0.3
mLo] 245t DPPH &% 3 mLE 7Fsto] A-2ofAf 5&7T
¥kg-5to] wWHkGH ¥ SPECTROstar™"(BMG LABTECH)
£ 08319 517 nmellA FE=E S45H3ich DPPH 2

1141



Antioxidant activity and vitamin B, of Aster glehni based on blanching time

gz &4 %) [1 - M= 8 7o 8%/ F
7ML THE)] x 100208 AT

2.6. ABTS 2fLjzt 2745 5%
ABTS &tz &7A5 342 A Al 7 mM 2,2'-
azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)(ABTS)
(Thermo Scientific, MA, USA) €93} potassium
persulfate(Sigma-Aldrich Co.) €9 1:112 Z3(v/v)
Sto] A-29] of = oA 24A17F B WAIAZ F, 734
nmol M FFE 1.002 F45to] ABTS €42 XA}
At A&l 2N 0.3 mLof| ZA|gE ABTS &4 2.7
mLE 7tsto] ALoA 5EZF wREsie] wHkRE
SPECTROstar"***(BMG LABTECH)E ©|-&3}t] 734 nm
NN FF=E 4T ABTS 2z 44 E4(%)<
1 - W= 79 F8% / 7379 §85)] x
1002.2 AlAlelch

2.7. HIE}EI B, B4
#43HE Az BT Am 9F 1 gofl SF= 20 mLE A7
gt & 80T Y 2A04A 3081t SF FE5IH. 29
9,190 xg, 3087 YAEZ(CR 22N, Himac, Ibaraki,
Japan)atal, 0.2 um syringe filter(Chromdisc, Hwaseong,
Korea)& ol-&sto] F5HE ojmet & Ao ARESH3IT
Hlelel B,9] HPLC/FLD(high performance liquid
4ol =
Shimadzu Prominence HPLC system(LC-20AD pump,
RF-20A XS fluorescence detector, SIL-20A auto
sampler, CBM-20A controller, Shimadzu co., Tokyo,
Japan)Z ol-&st3ic}. 418 Z¥E SCINChrom C 18G
(250 mmx4.6 mm, 5 pgm. Scinco, Seoul, Korea)& At
8o, Z9d 2= 40C, B4 o2 ofr] opy
(excitation) 445 nm, W& I (emission) 530 nm= A
Zgoto] BA5tlth. o5 &l 75:25(v/v) Hl&<] 10
mM NaH;PO4(pH 5.5) ¥ #gE & o]&sto] £3 &
% 0.8 mLE #45 AAISIIT HIE B9 A%, A&
SOl FEf@el YRSl S2 golE 3 oy A9t
St B34 A2 EA5id, 2 AAF 23 < riboflavin-
diphosphate(FAD) %

chromatography/fluorometric  detector)

5’-adenosyl riboflavin-5"-
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phosphate(FMN) |2 FAEHKIim 5, 2002). w=hA
2 oA BFEZE FAD, FMN, riboflavin(Sigma-
Aldrich Co.)9) =% 0.01, 0.05, 0.1, 0.5, 1 pg/mL=E

2442 o| g5l AxF T, EAS areaftT EREN
Lo 7ho] ASRAe 73 & AZZAMEDS, 2022)]

w2} riboflavin©.& gHiketo] UEp et E3E 249
Xm*éf_’_ A 24T E o) A5ato] AAE 22
A SRM 1546a, SRM 32345 9] FE2HoZ &
‘E‘*—’lo}oq o2 2 F271EANISTNA AAIGE 15 2

(%)= e o]

T3 (reference value)d+ H|Ws}lo] I|4&

ghlstoict

N
£l

Wt
o

N

2.8 &Hxe/

2= golHE 33 HHE 2451902, mean+SDE #
dstct ®3 dojA AIE BAmE 73 (Statistical
Analysis System; version 9.2, SAS Institute, Cary,
NC, USA)E olgalol Ztzke] o] oiat S4E 24a)
o0, 2+ A8 F7e) Bl et fo FHe
Duncan’s multiple range testg ©]-&5}] p<0.05 =&
o o Folgt o]zt = ALE skl

3. Zn ¥ 1%

3.1. L& AlZt WE SEC/H= 2f5f Haf

M= AEoA EAHE detedr FEDYE
SHFS ARt IA 7 9= Aoz A 9tk Ra
, 1997). A&5AC] HIA AjZte] 4E FEHe 4T

A Ay, 913 A7kl Fatgte] wet FEEHlE gl

oF o2 AATHp0.05, Fig. 2). HA A H&EFA

Jo r-[n‘. ot 1o

ol9] FEdE IFE AR A= 7|EO=Z 2.16 g
GAE/100 gollow, 1-58 |3 Al7tof|A FEus
T FAEE oiH] 2 13.05%, 33.71%, 36.84%,

50 44%, 52.96%% A3t} Jung $(2007)] oJshH

SEYHE I A 0 Histe] HA7] 239 o
E% 49.5%- 54.4%°] F4E HEMHAL stof 2 A5-9
FARE & AU Lee S(2011)9] A7olAf theget
S A 29 FEE SRS HH AY =
aFE Aor BHustglon, 3 5 4844

ol dd &

https://doi.org/10.11002/kjfp.2022.29.7.1139
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Fig. 2. Changes in the contents of total polyphenols in Aster
glehni based on blanching time. Total polyphenol contents are
expressed as gallic acid equivalents (GAE). Values represent
the meantSD (n=3). Mean with different letters above a bar
are significantly different at p{0.05.

EZ89s E40o] £A4H AoF Bkt E3t Lutz &
(2011)9] AtolM= S22 td o At QIgh d
oot pistA| 9] &4 9 E5029] &0 o) 11 9
o] Zraote A 0R HISIGITE Seo(2013)9] Aol 9
St AH&EFA0| AesE Ustdle HeAt 40
caffeic acid, protocatechuic acid, 4-hydroxybenzoic
acid, salicylic acid, wvanillic acid, ferulic acid,
cinnamic acidQl Z0& RHI35¥EY|, o]gst AEE0]
gdol o3t & E= HIER §5°] HAS AR
5} E3h Jung 5(2007) AtellA 3 BlX Al 1%
7tgelE b SEHE 35.9% A4 JAE HEH,
2% 7t Al 80.4% 4> AAE YeERHTAL ST, whabA
=3 oAM= HR Al EYdls RS T HAE

o5 Qe REHOE VA E 18T BaUt
o7 wetHch

[
=2

w19 N
=2

3.2 GIE AZHY M2 Z52fHr0[E 515 Hisf

ZetE ot AEA ZFHEsA SEY M 2 F
Foln, gHiksl E2o|t(Jeong 5, 2014). SR 0l=
o] oFzjzke-2 giotayt diHs av FI5 ay 5 At
slof] oJst &4S Adfote AoZ dHA UtHAhn 5,
2007). 918 A&5Aol9] EdtE ol e BAgH 4
3}, Fig. 304et = vie} Zo] H|3] Al7to] ZHxgtof| wet
YA 07 ZASIATHPC0.05). B A A25730](1.36 ¢

https://www.ekosfop.or.kr
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Fig. 3. Changes in the contents of total flavonoids in Aster
glehni based on blanching time. Total flavonids contents are
expressed as catechin equivalents (CE). Values represent the
meantSD (n=3). Mean with different letters above a bar are
significantly different at p¢0.05.

CE/100 g dryed sample)?} I Z S f 1-58 g/ A &
EfHolE IR A7 36.63%, 67.22%, 71.41%,
76.85%, 81.75% Aottt ol= FEd W= o Hake}
TR HJ 2ol A St o] BTt YR EE5
of U7l HiERl ALoE wAEth Seo(2013)0] wEH A
&8 Ao] ETtE ol AHEOF astragalin, hyperoside,
kaempferol, rutin, quercetin, cosmosiin, luteolin,
quercitrin®] HEHAGI 519 0H, o5 JEE F
AR 84 24E50] RYFEY &&0| HIUS AR
ZHr} Choi 5(2001)9] AollA 3 Bl Azt o
EdtH ot T B4 AAoAx 17 o] B|§] 5
ol Xl Al 38.68% T AAEHUHIL HISHGOon, EIL
T A7te S5 ot} SEYHEY &4 oA '
I7h Q= AR BT} Kim 5(1992)9] Hio] 9]
ot 52, 29 59 A7k " I 5 uR 49 &4
o] ZOMAAY pHE WHSAZC 2N &EE = H29 ¥
Fe 3l Ao ® Huskylth Kim¥% Youn(2014)°f w=
W glAHo] 8342 0.1% sodium bicarbonate, 0.1%
magnesium sulfate, 0.1% soluble CaE A&|3}¥& ],
E9E 9 S ot T2 magnesium sulfate Tl
Z oA 20| A== BTt 7P =8keH, xR
H|oto] 8E5= A= 2412 9.67% 2 27.79% QA== A
O % HISIHE wEha 25 AFofAs A&EFA0] HR
Al 27t &40 WE A-8EEY 75 WA B &

N

J

dz

P r
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3 TR A7k AYolof T Aoz ARt

3.3 L& Azl ME SHsI59] Hist

ol Xl Azl W A&%RAYo]9] ghitsl avt= DPPH
ABTS iz 27452 &3 2UsHiet. DPPHE W23
T S 2= B4 At E40] AR Fofsto]
ARLE AAlote AEE S5k WHOE, AlRe} otk
of &sfi=o] QU= A2 HeS w= {2t Z}l DPPH
£ BHSAIA A2 Haepdo] gAiEo] M7 BiSLE SA3ltt
(Gulcin 5, 2005). ABTS &tz 474%5& ABTS &34}
potassium persulfate 82| ¥-5-of Q5] AJJH H =AY
9] ABTS - *o] 4tst 24 sl AAEH HEM0] &
el = A2 Woks 45k HHolth(Lee 5, 2011). 4
&5A0]9] g% AlZte] wE DPPH A &4 HIH
AlZto] S7ghol| Wt oA 0 E FAadhs A0E UEk
THp<0.05, Fig. 4). 187t HHZ H(82.64%)= HIH A
(81.79%)1F Bl Al EAIHCE FAQl Afo]7} gl A
o7 VAT 2-580= fA Azto] Aulsto] ulet
Z¥Zr 79.02%, 68.79%, 57.51%, 49.90%% F9jXo=z 7+
A5t 0H(p€0.05), 5& HIF Al ©iF 3} v|wsto
38.99% Aottt &A1) ABTS &t &a7As
ESE ER Azl 9Jgt F-9J A1 JFS ot HlR AlRto]
BadarE S G/do] FoH o Hastes AR Y
B TH(p<0.05, Fig. 5). Bl A H&FAol] ABTS 2t
4 271%5(29.37%)2 1-52°02 G| A7to] Z715te] ot

$£100.00
=
s 2 b
£ 80.00 39% 15.50%
® c 29.68%
2 d 38.99%
2 60.00 |
9 e
©
o
9 40.00
[v]
o
®
= 20.00
I
o
o
9 000
Control 1 2 3 4 5
)

Blanching time (min

Fig. 4. Effects of blanching time on DPPH radical scavenging
activity of Aster glehni. \/alues represent the meanzSD (n=3).
Mean with different letters above a bar are significantly
different at p¢0.05.
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gt Z¥zy 27.97%, 20.76%, 19.95%, 13.91%, 11.92%=
dastalon, 5 o Al BlX A wwste] 59.41%
2 Y th(Fig. 5). o2t il 4k} 2t
= A0E gl FEYHs ¥ FEGER0|E
H35ke} A7 IS Ao R AgHch Kimd Lee
(2004)° =H & 2] A Gl AJ7to] Aatgtol wat £
714, vetl, &Y= ool dagd wt FAirst
4 ES AaES ERl ol w2 ALoE HisH
ot &3 Standley 5(2001)9] -FollA AaF 2 €
Mo g EYvE g Aalt isks A4 gt &
A7 Sl ASE HASHGth & A4t Ao A&
Aol Tl Al FEHE ¢ FEGELC|ET 8E5,
19 AAR gz aAT0] A4 ZA0E AlgH

34. HF AlZtof MFE HIEFEI B, Bt Hi3f

4&-RAo] vlelY] B, HPLC £4 IZrtE 1L Fig.
63} Zth. HEr B, 42 ®EF HPLC 4 A3KFig.
O(A)E ol&sto] y& mad AT x5 #EE €99 5
3o ME 71&7]E 7|HteZ 3t linear regression
equation= AAFolRiT). ojn ZAJH HFAS o]&oto]
FAD, FMN, #EZel 42| R3S Boto] A48
stolgt Ay}, 0.999 ojAto g (9] 77k AL 3HIE 4
AAFKTable 1). 732 & =13 & H|Ed B, HPLC 2=
OFEIS Fig. 6(B), (Ol 2+ Uerlen, F4 29
Hgf| 3 & fEEeIe] AAE SIS 4= AUk HlE

b
4.78%
29.32% laz 08%
[
d 52.64%
59.41%
e
[
1 2 3 4 5

Blanching time (min)

40,00

3000 | 2
20.00 |
10.00 |
0.00

Control

ABTS radical scavenging activity (%

Fig. 5. Effects of blanching time on ABTS radical scavenging
activity of Aster glehni, Values represent the meantSD (n=3).
Mean with different letters above a bar are significantly
different at p<0.05.
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Fig. 6. HPLC chromatogram of vitamin B; standards (A), non-blanched (B) and blanched (C) Aster glehni powder. FAD, flavin adenine

dinucleotide; FMN, flavin mononucleotide; RIB, riboflavin.

Table 1. The retention time, calibration curves, and linearity (coefficient) of vitamin B,

Compound” Retention time (min) Calibration curve Coefficient of determination (R?)
FAD 7.88 Y=492962X-3673.83 0.9995
FMN 12.94 Y=3684540X-10017.6 0.9999
Rivoflavin 22.69 Y=6727140X-18644.1 1.0000

UFAD, flavin adenine dinucleotide; FMN, flavin mononucleotide.

1l B, §Fe AEFA(MFDS, 2022)°] wet FAD, FMN,
glEEZelo] tiet WA A tidsto] U2 At
£ riboflavin® & 3HAFsta] v|ebdl B, dHekS Vehfioich.
E3, B EDE o|&oto] HIEE B, AR g

4 FgS F4sto] 4 é_% It A3}, 94.48%,
107.24%9] 3482 Ho] AHstrr} =8 Bajo] AAE 1
U= ZAsHAHTable 2). 0131; Ao HERA

https://www.ekosfop.or.kr

o] gl Alzto] wE nleldl B, gFS AT AvkE Fig.
700 VER T £ AolA d&EAolY] vigt B, 3
2 FA ] Hgj HF Azto] F7iRtel weh foHos
A A5HATHp0.05). EIR A A%FA0l(1.17 mg/100 g
dried sample)@t Bl FZ o 1-5&2 ©|F A H[EHY B,

Sk 7F7E 22.30%, 44.28%, 49.13%, 61.46%, 68.56%

2 A4t Kim Park(2004)2] AlEA] 1+ 23]
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Table 2. Recovery and RSD values of vitamin B, contents for certified reference material

Sample Vitamin B," (mg/100g) Recovery (%) RSD? (%)
Reference value? Analysis value®

SRM 1546a (meat homogenate) 0.035 0.033+0.0015) 94.48+1.65 1.74

SRM 3234 (soy flour) 0.336 0.361£0.014 107.24+4.18 3.89

Witamin By (FAD x 0.4537) + (FMN x 0.7869) + Riboflavin,
YReference value is the true value provided by NIST.

IAnalysis value is the experimental value obtained by HPLC assay for vitamin By.

“RSD, relative standard deviation.

SAll values are expressed as the meantSD of duplicate determinations.

22 30%
44 28%

49 13%
61.46%
I I |

Blanchmg time (mln

Vitamin B, (mg/100 g dried sample)

Control

Fig. 7. Changes in the contents of vitamin B, in Aster glehni
based on blanching time. Vitamin B,: FAD x 0.4537 + FMN x
0.7869 + Riboflavin. Values represent the meantSD (n=3).
Mean with different letters above a bar are significantly
different at p<0.05.

oletd FA2 AlgA] Al&ol= 0.351 mg/100 g, HIF Al
4= 0.083 mg/100 g9 HEtYl B, & TRl 5o
gIR o0& et 76.35% HAaES HisHlrt olzet 2
= H7] AlRte] doldes 84 vlEIo] 2R &
Z£5o] 47| yolztal & 4 It (Chung &, 2016).
Kim $(2012)& A2 AU A= 304 249
st} sty = Qlsf 484 HlEfHlo] XEr &5 11
o] AAaT 4= qioka Btttk & A4t A, bl
S0l Qs H&FAgolo Higdl B, g Has &
/gQl HEH] By7t HlAl= Y 5 2YE SEEHU7 o
Fog gwdHEt Lim¥ Yoon(1990)° w2 HlEH B,
ZEEE Aol eEo] | 9o &40 wrka Hurska
Ao, & A Zato] 9std 7ho] ofgt dA QI "
Aejo] YA FF= W= ACE Rlstith YT+
Q1 HIEHY] By= Al A chAte]l Thoisto] A Al A4
ARl AsHE dorH, o2t A3k EeAT4Y A
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FA4Q FF= vIAA =Hol A% 715731 A5k
fRlow Zgsk= ZCoE HIEI StHHoppel &,
1979). Shaw@} Philips(1941)9] Ao 2 SE2Y
oA FEELHY AU F5F D Tx AAHA 29 FH
A fdsk=t, olEg 891 oA AET A
Aol AU Blg RS0 = Qg FAIZ AAIsta Qiek
2hA H&FA0] HX U= A3 Al BlE BY] &4
2F foiA=, 3% o[UlE = dioF 50% olste] &4
2 F¥AQI HollA 0’\‘2 Aog ?H’_}E]Ui o3 340
oJgt HEHI Bo] &4
7HQl A7 28T Ao }Eﬂ‘jr.

B AT gangeld dy ARk BE FEds,
FEehio|E Pupo] WSS $45, o5 HE Ml
w2 Gust S RSt ER %4 Aao) Bush
L uEh B, §S BAste] 44Nl B9 124
22 AZIHTA Stk $2E € FEehricols o
2 B ARK1-58)0] Aol wre FAe e 4
£0| Z¥7} 13.05-52.96%, 36.63-81.75%% F+J2Co&
AAst3 o, 1o whE FAksE & o= DPPH 9 ABTS
ST 2A%E fodo Fasigch. 9 A 445
ol9] ujetdl B, Y AR AR 71% 1.17 mg/100 go|

dom 38 g3 A 0.60 mg/100 g2 & 50% °|st= 7+
A4S gRlstt. mebA @%-‘?‘J@Ol o Al g4
Al O

=4 9 HER Byt 2EE fEHE AE YA = A
< A7Feolu 2R 5 EHOJ F7HRl A7 e
A
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