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£ o 1 uFH opby FRATL flof R RHERAW o3t FE2x70E A3t oloict. ohE
o] HH FHZEAL 250 T, 30802 AAstrh. FEARE FELko] ©E okl FHAE
pH, A= 3 o]&aEehE e 1% olUlelAe] ol FFE mAe AR ettt FE259
FEATEO] dojdas ol AR P2 w2 ACER Ut WERURMS olaFehE FE 34
HAS} Ay} FZ22EL 995 C, FEA7HE 1.7 hoz Yehgon, o] 7oA olaZelae] ¥ 4

&2 10.63 pg/mLZ d&H At
TFAof: oPfE, HSHEEESY, FEZH, FEHI ojiLEIE

Abstract : Response surface methodology was applied to determine the optimum extract
conditions(extract temperature and time) for the high—quality Agakong beverage. The optimal
roasting condition for Agakong was set at 250 “C for 30 minutes. As quality criteria of Agakong,
pH, color values and isofavone contents with extract temperature and extract time, the probability
value (p<0.01) demonstrated a high significance for the regression model. It was found that the
higher the extraction temperature and the longer the extraction time, the higher the isoflavones
content, The optimized conditions of extraction isoflavones from agakong were found to be
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optimized ratio of extraction temperature 99.5C,

yield was 10.63 uxg/mL.
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extraction time 1.7 h and the maximum rutin

Agakong, RSM, extract condition, optimization, isoflavones

QITte] A% Hdd AFor MY g

oP7Hg(Agakong)2 FFA Fol Fol o
‘Enuhakong'(Glycine mas)3t oP¥F 7H] 1%
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2.3.2 Isoflavone 4]

Az 1gol IM HCl 3 mLE #H7lste] 247
B 98T 9] F24xoA 180 rpmo] wHHEZ
oz 71gst4tt. ¥4 & methanol 3 mLE H
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Table 1. Experimental range and levels of the two independent variables used in RSM in terms

of actual and coded factors

) Coded level
Variables Symbol
-2 -1 0 1 2
Reaction temperature (C) X4 60 70 80 90 100
Reaction time (h) X; 30 60 90 120 150
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Table 2. Instrumental conditions for isoflavone analysis by HPLC

Items Conditions
Instrument Perkin Elmer Series 200
Column C18(150x 4.6mm)
Detector UV/VIS Series 200(254nm)
Mobile phase ACN:CH3;COOH 1% in D.W = 30:70
Flow rate 0.7 mL/min
Sample injection volume 20 ulL

2.4, SAIME

Ad ARE 33 §HE SA G o8ty
Mean+SDZ  UeEMT GO AHLSPSS
(Statisitical ~ Package for Social  Sciences,
SPSS,Inc., Chicago, IL, USA, ver. 12.0)& o]
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8% oplgel 2524 HAF 5

Table 3. Physicochemical properties and isoflavones content of Aga soybeans as roasting conditions

Roasting Rogstmg Daidzein Genistein . Total
No. temperature  time L b (rele)  (pele) isoflavone
(o) (min.) Hes HEIE (ugl)
1 0 0 79.35+0.00Y -1.22+0.03 25.61+0.02 657.99  569.03  1,227.02
2 250 20 48.44+0.02 11.11+£0.06 29.62+0.03 657.18  645.71  1,302.89
3 250 25 39.08+0.00 12.04+0.04 27.54£0.00 635.54  589.41  1,224.95
4 250 30 30.56+0.00 11.02+0.00 22.26+0.00 595.35  556.52  1,151.87

YEach value represents mean+SD (n=3)

Table 4. Polynomial equations calculated by RSM program for physicochemical properties of

roasted Aga soybeans extracts

Responses Polynomial equations R? Significance
Y= - 9.714167 + 0.161333X,; + 0.528722X,
pH £ 0.003175%,2 — 0.003317X,X, — 0.000969,2 0.9882 0.0006
Y. = 109.153988 - 0.259190X; — 0.162607X,
L + 0.000155X:% + 0.000467X,X, + 0.000481X,2 0.9818 0.0014
Y, = - 11.239524 + 0.139619X; + 0.087869X,
a - 0.000114X:% = 0.000242X,X, — 0.000265X,2 0.9568 0.0078
Y, = - 9.714167 + 0.161333X,; + 0.528722X,
b + 0.003175X,%= 0.003317X;X, — 0.000969 X, 0.9882 0.0006
2 Azl A%E A 53 8ol Aaske 3t oblRe FEEA W2 daidein FFS
£ Aol e Aor HiEglom [18], A4 428~11.63  pg/mLe] HE How,
Ly S FEEY AF 2447 o|F FEE genistein—‘l 2.86~9.79 pg/mL= UEGtom w
2 7H8A 1¥E 9 AT fAste] 49 T 1% olWellAl fealido] A= Tt Daidzein
Ao ERTHI9), wfeby $22 AZE 9% 2L genistein FF LT FEZLEOF FEA
A9 27L& AAst=t =28t A|7He] Ao S Wol H¥tu Q= Ao YETh LTF
¢ St Aoz ﬁ.ﬂri‘r%ﬁ}. Fig. 1, 2, 3, 4] S 7RSS & fEE FEES ARSI 9]

A HE v}l Zro] ZF AArHo| ot d oz ek
e 5AR4S %*4 @ @ pHE 95.04C,
29.52 min, L #2 99.37C, 104.87 min, agl
2 99.347C, 105.21 min, b g2 68.60C, 40.68
min® 2 et

)

3.3, FEXU ME £ oIE FEES
isoflavone &&f EM
drFExdd e 5E oM FEE 94
isoflavone 9F#F E4-2 Table 59 Zo] Yehyt
™, daidzein?} genisteino]] T3t 3742 R2‘;
247+ 0.9874, 0.9769% LFEFTHTable 6). B-&

Jn

S Axt g FEid
daidzein®}  genistein®] 2tz 1630 + 0.14
mg%, 8.76 + 0.01 mg% T7d ZHo=z Hirm
e=dl20], 2 Ao B Zas] S A
A2 Al =2 B8R ARESHe] Fofl o o
agPtEe FESIRenz  HEigdA FHA
daidzein@} genistein®] F& JE&o| FEHOE
FFS Hzl Zog wdHt durHo= w
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% FESHY v due AFTRSO AHAL
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Table 5. Experimental data on daidzein, genistein of soybean extracts under different conditions
based on central composite design for response surface analysis

Extraction conditions

Exp. Daidzein Genistein
No. Extraction temperature Extraction time (ug/mL) (ug/mL)
(T (min)
1 90(1) 120(1) 10.23 7.54
2 90(1) 60(-1) 8.64 6.32
3 70(-1) 120(1) 7.82 5.10
4 70(-1) 60(-1) 5.17 3.20
5 80(0) 90(0) 8.43 6.12
6 80(0) 90(0) 9.04 6.46
7 100(2) 90(0) 11.63 9.79
8 60(-2) 90(0) 5.10 3.13
9 80(0) 150(2) 9.79 7.21
10 80(0) 30(-2) 4.28 2.86

Table 6. Polynomial equations calculated by RSM program for isoflavone content of roasted Aga
soybeans extract

Responses Polynomial equtions R? Significance
o Yp = —22.639345 + 0.356476X; + 0.194448X,
Daidzein 5 5 0.9874 0.0007
- 0.000745X,” - 0.000883X,X; — 0.000452X,
_ Yo = - 11.212649 + 0.085619X; + 0.134077X,
Genistein ) ) 0.9769 0.0023
0.000767X,°~ 0.000567X;X, — 0.000311X,
FErE&S It xylanase 57 22 AdEA oA FE2E7F w11 FEAT|
& AA5S olgsle] 4RO AEES SR L4E fady U] F28S RobAT &
She Ageld Jlenel 348 4SS B 284e] ARIS Aol SRYAle] Aued, ¢
[21]. Fig 5, 6°14 Hi= Bte} o] dadizeine 75 B ade aEste] AA 221
FEEE 99.55C, FEAZE 106,190 = A%shs 7o) 2o ZAo= AtrH
2t 11.64 pg/mL& YEFHRIAL genisteine F&
2E 99.50C, FEAIZF 1032389 o izt
9.61 wg/mLa YeHH & A2 2% F& 4. B E
27t ', FEA ] dojdas 52 Ao
Uebgth olAEEHE F genistein?t daidzein B Ao 2 Ay} chokst Ae)g
At arter gttt Holuh o JHA F 4 4RSS SR opHEe olgst 754w
2 ofet 2% A ot Amel® GH oS s SRS AL e 220
7F e Aer YEAAL glof[22] oHEE ol w2 olrlEole] EHEAS AASte] HRSTW
4% S A5y LRAZ} Ps® 402 mawoz muddy shld

7.
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