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[0090]

[0092]

[0093]

[0095]

[0096]
[0097]
[0098]
[0099]

[0100]

[0102]

[0103]

[0105]

[0106]
[0107]

[0108]
[0109]

[0110]

[0112]

[0113]

ZIHSd 10-2024-0146171

Ao T ES 90, 100, 110mlE H7}ste] autoclaved] 121TCelA 158 A&t on, F&HE9 =2 5, 10,
30mg/ml(w/v) 2 W3S Fo AZF .

7
FRE AGARAA FauE FEES SPsE Pt vie 43 JFHA PA 5g& W AE]
100~105CAA 3-542F XA, o) F HlAAolEe] Yol Halm 7S ol ohdjst g Hom Axsty
o,

W — W,
Ry = — " T 10

o3
B2 Al 500~550°Col A Bl& w SPEEx] @i Hie FUles SAss Aot 7| f

a=
bge Wil 500CelA 5A1% 7183t ¥ =55 200

C olatzt {9e W Aol e
Aol s)%e] grre obdlel Aol whe Axtetgin.

W0 : el B el AF(g)

W1 @ 313} o =7k e} 3o A7k (g)

o, =A%

ZALEA L Soxhlet WHS o]&sled ZAHSATE. HA 3¢S n-lexaneE EvlZ 3l Soxhlet FEFH
(Premium Analog Multi Heating Mantles, DAIHAN -Scientific, KOREA)E 24A17t FZ&3l%th. o] I Ad=wus
%7](Eyela N-1100, Rikakikai, China)& °¢]&3ste] &ulE AT & 7dx7lo] ¥& & At =49

Arka L ofgop At



[0115]

[0116]
[0117]
[0118]
[0119]

[0120]

[0122]

[0123]

[0125]

[0126]

[0128]

[0130]

[0132]

[0134]

[0136]

[0137]

BIHSd 10-2024-0146171

a}
Z9M AL Kjedahl S o] &3t BA3IATH. A8 1g3) Fal&X A (CuS04 @ K2504 1 : 4), A3 22k 20mlS
A Zgkage Y Ad B3] X (Digestion unit K-425, Buchi, Switzerland), 3% &3 (Kjelflex K-
360, Buchi), AA #x(848 Titrino plus Metrohm, Buchi)& H&H oz AL8&3}e] micro- Kjeldahl o2 &

N3 F, 2% 6.258 Ftel ARe zuwd G AEHU,

=

uh, Bk

SrEstE 2 100 - (7 + 3E + 2duE + =AY o7 et

d719] Wil os A% thalwl B AR B4 oty [® 1]o el WA, 3Eo] 59.86+
0.31%% 7 & Hl&S AHsta k. 3 FEFL 2 gy B>o] gk, g} mivEe] F5-3)

&3 wonet 2o Fe FES Wzt o
7ol Ao® BT, 2808 EREslEo] 23.81+0.68%, ZWWo]l 11.96+0.84% w08 =& H|ES 24|

ot Ao UEhst.

ka2 olg] [F 1] Saccharina Japonica ¥&]e] 4 AES yEd Aot}

Z 1
Compositions Raw material (%)
Ash 59.86+0.31
Moisture 3.74£0.16
Crude Lipid 0.62+0.01
Crude Protein 11.96+0.84
Carbohydrate 23.81%0.68
- 7L Mean+SDE %33},

4. TAv} Be] FEEo] e B4 B4
7}. pH

FZEE9 pHeE 2204 pH meterE o] &3t t. A A pH 2, 4, 7, 10 4=EN(Orion™ pH Buffer Bottle,
ThermoScientific, USA)< ©]-83}o] pH meterE R AT, HA ks ALty fste] 39 dbE S735150 0.

_10_



[0139]

[0140]

[0142]

[0144]

[0146]

[0148]

[0150]

[0152]

[0154]

[0155]
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FEE9 ATE AAA(Lovibond RT series, the Tintometer Ltd, Amesbury, UK)E o]&3}t). Az
L(lightness), a*(redness), b* (yellowness)Z ©o]-83}e] 3x9 HIFZ vepdo}r. FAiES AXE7] ko] 3
W owHE S skt

719l Wgel 93] thARH(S. Japonica) B2 FEE9 pl ¥ ALEE 4% Aye o [X 2] &3 &

oox

WA, pll F2 110TelA 7.64£0.02014 170CelA 6.10£0.0182 =} stolx|thrh 200CHE Az %
230ColA = 7.68+0.00% vFeRTE. o] sj2F AgolA DAl o p #AE Tl HlaiH Ao
A3 FhRd SRtEI fF71ake] FAI ATE Abste] o7k 4hwee] Frbm Qg Ak uebuitt.

F% x4 wgt &5 UL value)= 30.20+0.17914 43.64+0.64 Alo]& &%7} Z71&4= gho] dro}
AE Aoz YEyth, o3 FEE9] s Aie 54 B 9Estal o F e AEA B AEA}
she} 3 404 6.5140.330] 3L

Maillard WHg AA =]
1

Aol o&3st}. ax(red to green)® WHE 1.05+0.0
low to blue)2] HelE 15.79+

1.09901 41 0.2140.020]t}.

7} S
tael Bale] oA 4 FE &L ok [E 2]d ZIAE wie} Fo], oldAl 4 FEF2 AH$ 110CHA
33.4940.36%% 7F4 wkokar, 230°ColA] 77.46+ .34%% 7Y =gl F2o] JHE Fok LEE F2 &
2 Quge WAL axelth nee Be FF A& AL W oHZ 2o Y, S AF 2 AIH 9
9t go Sqow AFe] TAE sudd. £8, 1Y Aoz EW 49 PaAPos 4Ze mw
1% F7H0A 72 agol PaEn
* 2
Conditions Extraction pH L ax b*
efficiency(%)
110TC 33.49+£0.36 7.64+0.02 43.64+0.64 3.30%+0.23 15.79+1.09
140°C 46.3240.45 6.60+0.01 35.13+0.65 6.51+0.33 6.80%+0.29
170C 56.55%£0.28 6.10£0.01 33.08+0.64 5.9440.16 4.00£0.10
200°C 73.19+£0.33 6.33+£0.01 33.13+£0.37 1.87+0.09 0.68£0.05
230C 77.46% .34 7.68%£0.00 30.20£0.17 1.05+0.04 0.21£0.02
- 2 Mean+SDE %A
- Dancan®] ot% W9 Ao M2y thE FA= o8t xol(p <0.05)F YERY.
5. thAlnl $2] & 2ol Fetd 54 ¥4
FZ&59 TPhC, TFC, TPrC, TSC % RSCY 3}ty EX =HL S3F =4 [Microplate reader (BioTek
Instruments, Winooski, VT, USA)]E o] &3t S Ax= ol [X 319 W& 2o},



[0157]

[0158]

[0160]

[0161]

[0163]

[0164]

[0166]

[0167]

[0169]

[0170]

[0172]

[0174]

[0176]

SISl 10-2024-0146171

7}. TPhC(Total Phenolic Contents)

% ¥ g% @S ¥ FolinCiocalteu(FC) Alefo] &4zl AN FE2EQ dH= %
oz FAHe] HFMow A= AYE o] &FE. THF T.omlel FEE mlE H7S

5m 9} 35% Na2003 ImlE 92 F Z3Fsto] ehdelA 30 ¥HEAIZATE. 760 moll A F3=E %Xgé}z 7
phloroglucmo T} Bl th. TPhCE gram 9@ mge] phloroglucinol (PGE)¢] @ (mg PGE/g dri

REEES

o 2 o
ol m.t}(.
m{u

J&

I

FH 4

. TFC(Total Flavonid Contents)

Zg R o= dZ4E]E AL3H naringin® 2 flavan T F84 flavonol WG A Eo] FAS 9 HE=

Y E olg3lth. FEE 125ul9 5% sodium nitrite 75ulE 2L F 6% ¥R AIATH. S 10% aluminium
chloride 150ul A7} 3 587 wbexAZFETE, o3 750ul2] IM NaOHS Y1 =852 Ayl H= 2y7)
2.6ml7F HEE wEo] F TAEE FSAHL, EFAIFS Quecerting B35

% 158 wkeA71th. 510nmol A
Hl 3] mg quecertin/go 2 FA|SSI T,

t}. TPrC(Total Protein Contents)

i
o}

59 @z 38 Folin-Ciocalteu(FC) A]2Foll Coomassie Brilliant blue 987} -F5Ho] 2 Al

A3 Agtste] Ao] wslelAl ok, ©Eld Shefo] wow &R Mo HIXE dIE ﬂ%a
i“OGMﬂwassMan%Fz%ﬂﬁﬂ%lﬂw%%hii%ﬂ%ﬂ o]% 0.3ml9 1IN FC& d
7bete] 3587 Al WS AIZIT)H, o]5L 750nm SFEoA SAsta, TEAIES Bovin Serum Albumin(BSA)o]H

mg BSA/go. 2 F AT},

T

%

w 2 4»
rulo ¥ trL

ol

2}. TSC(Total Sugar contents)

ZZ0o| v e =22 ( 75100 A 2. 250l 2 UEa 40% HlE LS 0.45mL H7)E ¥ = ZoA 5
B g Eka AN WAAATL ol 490mel A FHEE ST H EEAF glucosedt vatel ng
glucose/go.2 A}E FTAES T,

u} . RSC(Reducing Sugar Contents)

g9 sHFS 3 ,5-dinitroslicylic(DNS) AME=WE o] &3t} DNSE #A|Z= 1g2] DNS9F 30ge] sodium
potassium-tartrates 80ml%] 0.5N NaOH& Mo ol & ZE{/4E 100mlE 83 PE% FZ5 Inl9} DNSE Y 4ml

[
8 YL HE S SR US F RN A olF sime] FYEAA SYohn, A0
= i

o] wel oAmp Be] 32EE9] ThPC(Total Phenolic Contents), TFC(Total Flavonid Contents)Z&

H

H

RS ST R el Fdkel THCE L1711 Wek A% 28 Sokasla

Fole 24 e Ao ehdrl. ofgiA & thAlvh o) FEEe) PhCE E%F Sohel meh 447
Z7Fske]  200Ceol A 31.58+0.03 mg PGE/g= 7FF =itz 230CelA  28.07+0.56mg PGE/g=

steith. sl SgEel gelwt medd tdufel Ral, B A¥ S5 90 ¥4 dom FrsAum,
2% olstel A waiHt %S el

o o
ol

o B oo BOAT ox
o

o B HUofuoax N

e TRCe] 4-9-%= TPhCe #Z2 73‘;2 el Tl 200Co) A 58.08+1.44 mg Qurcertin/g= 7}4 =9t

w3k, A7)e] "ol uel tiAlwp By =59 TPrC(Total Protein Contents), TSC(Total Sugar contents)
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[0178]

[0180]

[0182]

[0183]

[0185]

[0186]
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9 RSC(Reducing Sugar Contents)E #A1gt A¥ F& 2o wmat daFo] fFofu|gh x|zt 9l
AATE. oA = FE2EY AF FUHWELE 200To A 283.37+£2.35 mg BSA/go = 7HY =8ko

93.19+1.16 mg BSA/g= 7F& kv, &9 92 3 S 170Co)A 275.96+4.49, 55.194+0.90 mg
Glucose/go. = 7} L}}P_U% 110Coll A 83.74+4.49, 16.75%+0.90 mg Glucose/gl.2 7} <& ZgkA]
Ebllth. oiAlwp B E ¢ FE] Fuid g% 3 3
0.39~58.77+1.56 mg Glucose/g 123l 3+AFe] hF2 8.414+0.34~ 10.16%+0.40 mg Glucose/gl.& o}<l
FE=0 vkl mig- e S BTk Bo] AS gttt W omjojolE Wk o] FH 2k

wE} bk ARNkged oste] vrstEe] dHs=. A 2 U 2E tE AER FdlEH F9
2 A" el ¥l dojvte 740@ a1 AT},

2 29.11£1.11~58.37+0.64 mg BSA/g, %

_1\“_,

Zag olg [F 318 vhakd ZAA 4& S, japonica FEEQ 3184 EAS 7)AE Aot}

Z 3

Conditions Total Phenolic Total Flavonoid Total Protein Total Sugar Reducing Sugar

Contents Contents Contents Contents Contents
(mg PGE/g) (mg Qucertin/mg) (mg BSA/g) (mg Glucose/g) |(mg Glucose/g)

SSE 110C 5.90£0.09 23.92+1.44 93.19+1.16 83.74+4.49 16.75£0.90
140°C 15.23+0.49 28.92+1.44 154.671+0.96 238.74+4.52 47.75%£0.90

170C 23.02£0.15 39.58+0.29 249.11+0.56 275.96+4.49 55.19+0.90

200C 31.58%0.03 58.08+1.44 283.371+2.35 222.26+2.74 44.45+£0.55

230°C 28.07£0.56 54.75+2.50 267.81+1.79 204.85+3.06 40.97+0.61

SHE [ 30C 10m 3.96+0.00 29.75£0.00 35.41+£0.32 45.03£0.79 9.08+0.06
30C 30m 4.19£0.02 15.58+2.89 42.44+0.56 45.03£0.39 9.97+£0.42

30C 60m 3.994+0.05 16.42+1.44 29.11+1.11 46.01£+1.13 10.16+0.40

60C 10m 4.66x£0.04 28.921+2.89 37.44+0.56 45.50£0.33 9.90+0.74

60C 30m 5.05+0.02 16.42+1.44 47.26£0.32 51.69+2.32 9.71£0.19

60C 60m 4.94+£0.06 16.42+1.44 47.81+£3.21 52.24+1.89 9.45+0.28

90C 10m 5.724+0.04 18.08+1.44 52.63£0.85 55.20+0.74 10.08+0.53

90C 30m 5.14£0.07 17.25£0.00 58.37+0.64 51.25%+1.21 8.93£0.29

90C 60m 5.514+0.10 16.42+1.44 55.59+£0.85 58.77+1.56 8.41+£0.34

- ZtE& MeanxSDE %A,
- Dancan®| Tz ¢ #AAC w=2w tE Exls 593 Aol (p <0.05)E YERE.

- SSE : S. japonica °}A . SHE : S. japonica 9 FE&

Hr
Hy
i
i

6. thAlvh #e) FEEo] abst Sy P4
DPPH % ABTS 2}U]7 &A% Cho (2019)©] WHHS ok7l Z=gste] ZAstdom . FRAP 3918 2419 Belyal
(2016)9] WHS A}g3 %

VT, USA)E o]&sly] I3 ==E =4

LHER AT

h=]
. BE AlFo] A9 Microplate reader (BioTek Instruments, Winooski,
hya

star, EFAIFS troloxE o]&38Fe] AAEES mg trolox/g dried mass®=

7}. ABTS+(2,2‘—azinodi—Z—ethyl—benzthiazoline sulphonate)

ABTS &}91Zt A7 % A AWLE ABTS| potassium persulfate® Z7}slH ABTS #tjZto] AAEH WA H=ZMS o
Al war o] giriZo] kst E- I whuo] AAE WojFAA gtr|Zte] AdE AL Bt Weke dYE ol &
LA TE. 7mM ABTS®} 2.45mM potassium persulfate® 1:12 &3slo] 12A]7H5¢E StAo A wHSAASE 5 Hg
ol gAste] FFE S 0.7£0.022 THEATH. FEE 0.1l 9} ABTSE 9 3.9mLE 35138 5 HaolA 61k

WART o] WAL Bl FYEE Ao EEAlokrt vl waklrt.
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[0189]

[0191]

[0192]

[0194]

[0196]

[0198]

[0200]

[0201]
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1}, DPPH(1,1-diphenyl-2-picrylhydrazyl)
) YL AASAA Sl Makshe AL ol gadnh.
Amle] FEE3 3.9mL2] 0.1mM DPPH

t}. FRAP(frrric ion reducing antioxidant power)

FRAPE W& pHollA LA 23} ferric-TPTZ(Fe3+-TPTZ) E3A7} ferrous-TPTZ(Fe2+-TPTZ) &2 Y=
Q8 E o] g3t sty SHHo|tl. FRAPE S 300mM acetate buffer : TPTZ €9 : 20mM iron(3) chloride
SAS 10:1:1(v/v) HE&EZ Axdte] ALEsIAT. 555 0.30L9} FRAPEY 3ulE E3Hslo] 387+ obal whs-3h
A 593l A FREE S of ghe HEA G} vlawstel Ashghs Wk,

A71e] wrol ol8] thAlw} Bl =59 ABTS+, DPPH @ FRAPe] tidk 343l &4dS Hrtelgeon, o1 Axe
obg] [ 4]o] YEMUT. tAml Be A5 2B &5 @ A7k ot & Aol7b ¢iglen DPPHe ¢
o]z aATo] Wl Wol SAT 4 qldth. oldAl & thAlnk e FEEC] A9 ABTS #gdZ aATH
FRAP 318 7}k7F 200Cel A Zhzb 29.57+0.27, 19.15+0.51 mg Trolox/go2 74 73 A4S H
DPPH o)z &A%< 749 230ColA 34.09£1.0 mg Trolox/go & 73 Hdktt.

NG

g, ofg [E 4] S. japonica FEE9 i3l &84S el Aot}

¥ 4
Conditions ABTS+ radical DPPH radical scavenging FRAP assays
scavenging (mg Trolox/g) (mg Trolox/g)
(mg Trolox/g)

SSE 110°C 13.07£0.69 5.994+0.42 2.06%+0.04
140°C 19.29+0.42 20.09+0.57 7.19+£0.11
170°C 25.18%0.25 25.89+0.52 15.70£0.16
200C 29.57+£0.27 29.29+0.26 19.15%0.51
230°C 28.66£0.35 34.09£1.01 14.12+0.25

SHE 30C 10m 13.10£0.52 N/A 2.43£0.03

30C 30m 13.02+0.66 N/A 2.384+0.10
30C 60m 12.43£0.63 N/A 1.86+0.04
60C 10m 14.13+0.29 N/A 1.814+0.12
60C 30m 13.35£0.08 N/A 1.73+0.13
60T 60m 13.71+0.34 N/A 1.69+0.03
90C 10m 13.77£0.43 N/A 5.46£0.13
90T 30m 13.994+0.35 N/A 2.03+0.03
90C 60m 13.88£0.35 N/A 2.33%£0.19

- ke Mean+SDE X &I,

- Dancan®] o5 ®¥9 A B2W & £A= F93 2ol (p <0.05)E HERY.

- SSE : S. japonica o}AIG FEE, SHE @ S. japonica ETFEE

A
A

7. chAlv o] SHBel S

L
o2,
M

500mL9] ultra pure water©l]l Potassium Phosphate, monobasic 13.61g< 9]l Potassium Phosphate, dibasic
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[0204]

[0206]

[0207]

[0209]

[0211]

[0213]

[0215]

[0216]

[0218]
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17.42g%= &%° ultra pure waterol] =3tk o] =& #HHE3] 4]o] pHE 6.82 5tFo] 200mM Potassium
Phosphate buffer(pH 6.8)& FH]3}3iT}.

7}, Gu-ZFFFIA A A EE (alpha-glucosidase inhibitory kinetics)

96-welloll 200mM Potassium Phosphate buffer(pH 6.8) 50 uL®} F=E& 50 uLs: ¥ F, &4l alpha-
glucosidase 50 uLE& #7}8le] 37% <lFHlolEo ¥W=t}. 108 & 7122l 3mM 4-NPG(4-Nitrophenyl-alpha-D-
glucopyranoside Oligosaccharide)& 2o} 405mmol| Al 2A17F &QF 24 FAC =2 ZA3IT.

. oA 9 Lineweaver-Burk =3 (Lineweaver-Burk plots of inhibition kinetics)
=

ot Z2 wAom SAsE 7HUNPG) Y F=E 0, 0.1, 0.5, 1, 3, 62.% 3to] Hrlste] 108 ¥ SAg

[¢} )
3 5=%k2 Lineweaver-Burk &2]& o]&3te] 7} &5 £5 33l

719 el ols] thalvl Bt FEES] g9 A 5S4 g B4 dabs Ayd =9 5 3 =Y 6ol A
STk, ol 4= vAml Be] F2EEE 230T7F v &kd Hgle] 453 We gAES Byloew, Ity
o2 110TCTh. 2Ela talel e d F FEHES T ApolE Holx| sttt 1 7 90TeA 6013 FE
3 FEEO] /M e AlES Bolon, ol dF FEES UHRE Fol v A¥S WAt

7149 4-NPGe] &5 W3lZ Fo] =AH3I FS Lineweaver-Burk 2L o]&3dte] &4 W9 Vmax2 Z A3

. Control(FEES ¥4 &2 29 Vmax 2 7.64E-082 uUERtown, 170T A9 ZE FEE]
control #HHTF F& VmaxE 7FHth. 230C9 Vmax”} 3.64E-08°2.% 7} wokar, 110C7F 3.87E-08, —1&]aL 90
T 60min FZFE©°] 5.13E-08 L tha& o] FUtt. ol ARE Fsto] vhAlnl ¥y FEEo] vAAA A&
Fot] 7 Aes JAld dFE At Aow FRIET.

a2 2 g HEHE T=Wel E 55 S. japonica HE] FEES a-glucosidase JA &35 vElA 17
olil, & 6& S. japonica ¥d FEE a-glucosidase AMEAY T XS 93} Lineweaver-Burk

)

plot &4 Z23%& Yehd 2 xzo|r),

=

8. thAlul W) $229 Hoe ypo] Beld B4

FEES A7k W E¥H EAL Brookfield CT-3 Texture Analyzer (Brookfield Engineering
Laboratories, Inc.,Middleboro, Massachusetts, USA)S& o]&3lo] Attt 2t Alxs ¥ 3¢S HAA &
Al base plateo] £ 12mm F 42 &3S 15mm Bolx o] A F two-cycle compression methodS A] 3
3} th. pre-test speed®} test-speedE 1.00mm/s, 60% &2 wW7hXe] e SAHs= Ao= AAS AT, 9
of e AL 10M ¥HEAFEFY. o]F FIle] A (Hardness), &4 (Adhesiveness), &3 o]
(Stringiness length), F#/d( Fracturability), -&3/d(Cohesiveness), ®HA(Springiness), 7

(Gumminess), 234 (Chewiness)S & < SUtt.

Hjgk &(a: & 90, 100, 110mL, b: 4 7Z F5E 5, 10, 30mg/ml)S =
Fol A& 100ge.z 17gsk § & & 90, 100, 110mL= W3S F11
& ZAol), 4@47}3 Adele] Eol 110mL7t Sol7t yrol ¥l

10, 30mg/mL #7}3
@ o] Bkl HlA o] ZaA HNEE

o o
=
My o
Q‘L
O

2 I
iy,

- 0o N
|
ne
32
o
ki
e
@

N
Pﬂ
rﬁ
PN
=
e
i
olN
1o
o
s
i
L
o2
é
é
= O
&
2
qn O K
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[0224]

[0226]
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tAml B FEES /e 3 gxTE g awy dn) gnks E84 EAS okl [® 5]
HERTE. SAE] A B9/t 2 olfe ol ¥ AxHIJES W BAES SAHE
. | wEo|t}, AzH W E(Hardness)L

7h Aol w3t ddse] A guei 2o =4l WakE 7] Wi
|7} 20,542+ 4.848 No2 7P =3 1 v Wk Agko] 18.959+5.471 N, F& o] H7he o] 14.466
j

s N A
+2.866~15.607+£3.766 No.2 F&Eo] 7lE o] Ax Ao Z elRth. 5349 (Cohesivenes
s)& FEEC] H7ke ol dnk gl du] Aty ¥ Aolv} fle AR dEbsth. ©2Ad (Springincess)S @
ul7b 0.243+ 0.156 mm, 3WFo] 0.230+0.082 mm= 0.120+0.105~0.208+0.085 mme] F=Eo] H7tg wlo] H
tel 2 Aoz vetgth. A3/ (Chewiness) % A4 (Gumminess) B5F dw] Aylbo] 7bg g5, 3wk 2wt
ZES Hte W o2 YET. o9 B Aol Eo &S s Al iy Qe SA Ak
Al 7

q7ow Bl 4 & 9 glow FAH.

[«0
o

s 4N'

l

iz obdl [E 51% ZAPwe] we] 224 54 b Alolt),

£ 5
Contents Hatban Yellow 110TC 170TC 230C 90T
rice 60min
Length 1.963 2.697 2.049 2.032 1.892 2.140
(mm) +0.193 +0.198 +0.111 +0.116 +0.144 +0.199
Hardness cyclel 18.959 20.542 14.466 15.607 14.632 15.037
(N) +5.471 +4.848 +2.866 +3.766 +5.147 +2.926
Adhensiveness 0.992 0.164 0.306 0.114 0.275 0.184
(mJ) +0.082 +0.073 +0.252 +0.059 +0.128 +0.069
Stringiness 0.230 0.243 0.208 0.130 0.155 0.120
(mm) +0.082 +0.156 +0.085 +0.068 +0.134 +0.105
Fractuability 18.959 20.542 14.466 15.607 14.044 15.037
(N) +5.471 +4.848 +2.866 +3.767 +5.835 +2.926
Hardness cycle2 14.198 17.124 10.399 12.376 10.956 12.497
(N) +3.829 +4.238 +2.058 +2.684 +3.326 +3.194
Cohesiveness 0.403 0.453 0.350 0.392 0.420 0.433
+0.065 +0.035 +0.051 +0.057 +0.253 +0.068
Springiness 0.710 1.002 0.723 0.585 0.609 0.637
(mm) +0.055 +0.125 +0.085 +0.096 +0.103 +0.081
Gumminess 7.658 9.255 5.063 5.789 5.071 6.490
(N) +2.211 +1.989 +1.019 +1.787 +1.510 +1.659
Chewiness 5.474 9.284 3.660 3.490 3.031 4.087
(mJ) +1.808 +2.249 +0.675 +0.864 +0.920 +0.995
Corrected 0.349 0.389 0.279 0.343 0.413 0.402
Cohesiveness +0.061 £0.053 +0.057 +0.106 +0.396 +0.093
Corrected 6.510 8.044 4.182 5.478 4.566 6.024
Gumminess(N) +1.794 +2.375 +1.036 +2.330 +2.007 +1.689
Corrected 4.653 8.104 2.735 3.116 2.781 3.773
Chewiness(mJ) +1.462 +2.672 +0.673 +1.121 +1.528 +0.958
- 32 MeantSDE % &3,
- Dancan®] o= ®19] A W= & FA= {§o3 20| (p <0.05)F YHERY.

Fa= A7l (& 1] WA [E 5l 7IAE AdZdae] FAAE= SPSS(statistical package for social
science, version 25) ZRIFE ofgste] Arfel] tigh FabiA = A R AEAAE ok, FE e
o143 A& Post-hoc Duncan®] ThEH|AE p <0.05 Fo|FFdA Fx A4S HAASHSITT.
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[0228]

il
5
-

.@.
o

W
~

o] g3t p

Y3 acetic acidE

90mL ol

100mLE 9+3o] 0.1M Sodium acetate buffer(pH 5.3)

O EZ=Z 2=
= o T

Sodium acetate 820.3mg

[0229]

=]

RLN

T

15mL <}

_‘Ori

=] Oﬂ

ZTAZTE. 5,000xg0]

RLN

[e)

o ==
=
o

=

)H-E 180

0.75mL
1=}

RLN

ol
N
gk A1ZH(O

7}

=]
T

(e}
A

3} t}. Pancreatic aplha-amylase 4.51g

[e)

I

=

2mL F2o 0.75ml

o

360mg¥} 0.1M Sodium acetate buffer(pH 5.2) 18mLE ‘o] 10

o
H

(==

shaking incubatorol]A 37C, 240rpmo 2 Hj

=
-

af

BE AAS 95C water bathol 10

IS 100 3]

[e)
S

H Axd

o

=y
o %
Ex
=
=

o

ul
3} e

al

A

e A

il

amyloglucosidase 0.3mLe} =
[e]

m ] wRpAR-S 37°Col
AA Jgetli, 104 F4E

3

[0231]

i

}od GOD-POD 7] E

A1

=
4

o]

A

ol
-
o
o

o

ol

B
1A

njp

ol

ull

shict.

=73

Fed 65.58240.431 ug/0. lmL7HA] 3

9

9ko] 32.450+0.286 ug/0.1mLol| A A] 2}

13.226£0.001

10.580£0.254,

-

-

Ashe ThAlTE e

stol Al

7}3

oo} 2

=]
T

A ¢ FFE0] 26.701£0.073 ug/0.ImLo.2 71 HA AU 90
FZE(90C 60min)5 mg/mL

Eo] 35.996+0.604ug/0.1nL2 7} EUtt.

F%

ug/0. ImLell 4] 21.10940.073 ug/0.1mL, 20.850+0.194% <t wlo] H]

g 110, 170, 230C o}dAl &

10. thAln}

e

[0239]
[0241]
[0242]

e

o

i

259

o))

e %

p
o

mhA 9} 230°C

= =48,

AT epgat ke
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k1
N2
W

110°C  140°C 170°C

> 3 p = =)

200°C  230°C

Er4

EHs5
5 2.0- E 157 — 30°C 10min
E E — 30°C 30min
E 151 =me 3 ~ 30°C 60min
z = 140°C >0 — 60°C 1 0min
% 10 =gl % — 60°C 30min
w2l g ~ 60°C 60min
'§ — 0°C 3 0.5 -~ 90°C | Omin
G 054 g i
=~ 90°C 30min
- | .
T B =~ 90°C 6Omin
3 0.0 ! g 0.0 .
150 150
Time
(a) (b)
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k1
N2
()Y

2x10%%

—— control
—— 00°C 60min

2x10%74

1x10%- —— 230°C

VA

5x10"3

5000 10000 15000
™

(b)

—— Hatban

Yellow rice

E BloodSugar
5 —— 110°C
=
g — 170°C
—— 230°C
—— 90°C 60min
1
0 50 100 150 200
Time(min)
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