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ABSTRACT

Asparagus is a perennial vegetable, a new income crop that can be grown for more than 10 years
once planted. Asparagus has been used as an edible food for a long time because of its unique smell
and flavor. It contains abundant saponin and vitamin C compared with any other wild vegetable,
Containing a lot of components of asparagine, glutathione and flavonoid, it has been reported that
asparagus has a variety of biological activity function such as antioxidation effect and the effect of
anti—aging. Recently, Many people are interested in development of processed goods made with
asparagus, which has a lot of functionality. However, there is almost no development of processed
products.

This study researched analysis of the various constituents and comparison of biological activities of
different parts of Asparagus. In addition, asparagus processing product development and cooking
recipe development were also studied. The“Asparagus Cooking Recipe,” published based on this, is
currently being actively used on social media. Asparagus processed products, pickles, tea, home-style
alternative foods, and jelly were developed to make efforts for industrialization through technology

transfer to industries.
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(A 2) olamtetAL HFELAS AT

A452E 2+ LEH(60, 70, 80, 90, 100T)2 347 F&dto] £4 54 ey, #4532
He 7 w2910, 20, 30, 40, 50%) = F=E0ko] HIWSFGITE ofAubet AL FH ERAX 215 9
901 919 R 9L oIS QA4 T SUE00E RN MD AhiE
(KD} £RAZ719 inler LEK2), BFAZ7E 4L AR FREEXIZ AL, &
ool e ATUSIE ofu 47 & B 3RACL 0, DE %55 s1slE, olF FATHANY o
2 FAESE 0N, U5 g W FHOE AYstel B2H 169 BRAZ 24 FASIE AF
Sto] BaralEl ofivtebr s Hake] 8148, S 8844 (water solubility index, WSD, % e sl
FFS 235

(A% 3) okashetAL # AT A%

ohastebA A Bgste] WA Qo] Wi AT HAEASA F chere obAuteAL
22 AAEEHY, B, B, 25704, ThEl§, AF G, WHE, HolALE F 87hA) gupEz
PROlAE 413 sshd wE 5 ot dA5E At

Y EHA A Batd ofAueiA g o] gt wEAE Ao AP Wi UE S5
Ao ot AL AA s 50T FA2, Az, dafje+7-43% W3 A, NaCl 1%+
TA3% WA, FANIRE 32 FA Aste] vlustglon, wFE Ao d83 RARet
)

ool L= 20CE FYsHA A st
N2 A AR ARE SAFATLNA ALE AvHRE AGAAT, SulREEAL 19
B4 oujxg Agshelrt
OtA IRt HA OEH=
3 2. ofALIEtAAL X8 EH
H 1. OfALEIAA O|Z9| HiE| (%)
AM=EH Vinegar Sugar Water Salt Pickling spice Total
o 32 33 33 1.8 0.2 100
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ZYZF = AR 25 em7t 27.5, 104%% 7V woken, Helvt 8.3, 5.8%= 7MY @okth A A
71914 3.2%2 743 Eokal, B2l A0.4%2 7H Wekth RDA(2019b) AlEA R E o=

25 o] e gL 3 ¢/100 g, AW 0.3 g/100 g, 31E 0.6 g/100 g2 M8}, Hejo] th

A2 3.7 mg/100 g, A 0.1 mg/100 g, &3HE 185 mg/100 g& &2 E st

-

E 3. OfATIAAA B9 Aty

HI

Proximate composition (%)

Group‘) Moisture®® Protein Crude lipid Crude ash Carbohy—drate
L 2.23+0.06° 24.67+0.09°  3.27+0.20 9.97+0.02¢ 59.86+0.12°
S5 6.98+0.07° 16.99+0.06°  1.09+0.10° 9.58+0.03¢ 65.36+0.27
25 6.83+0.10° 27.54+0.06°  2.46+0.02¢ 10.45+0.11¢ 52.72+0.05°
S 0.15+0.06" 11.30+0.30>  0.90+0.11° 8.54%0.15 79.1140.52°
R 12.54+0.38¢ 8.31+0.03*  0.48+0.04° 5.86+0.07° 72.81+0.48¢

1) L: leaf, S5: spear bottom 5 cm, S25: spear top 25 c¢m, S: stem, R: root
2) Values are mean*SD of triplicate determinations (n=3)
3) Means with different letters (a—d) within a column indicate significant differences (P<0.05) by Duncan's

multiple range test
4) Soluble dietary fiber 5) Insoluble dietary fiber 6) Total dietary fiber

ofATEpA L0 BT S E 400 YEblTh dellA Ca, Mg, Mn 22} 635.81, 213.20, 3.80
mg/100 g& & thE FoIHTt =0kt & 25 emollA] K (433532 mg/100 g)ol 7P =34aL, He]ollA]
Na(38.18 mg/100 g)¥} Fe (18.45 mg/100 g)o] =3kt USDA (2019)9] ofupebAL 0] AFAR3E
o= Cae 24 mg/100 g, Fe 2.14 mg/100 g, MgS 14 mg/100 g, Mn&- 0.15 mg/100 g, K2 202 mg/100
g, Na 2 mg/100 go] %L, RDA(2019b) AlFAdExo= ofAutebA A 9] Ca2 2.5 mg/100 g, Fe
1.6 mg/100 g, K& 87.3 mg/100 goliem, oo Ca 1.6 mg/100 g, Fe 13.5mg/100 g, K&
349.7 mg/100 g& 2 ¥e7} ¢Rty HEW ZFo] A HuEg, & A= Ao)E Horh
H 4, OtAmEIAA 2H 27|Y (Ef2l: g/1009)
& Ca K Mg Na Fe Mn
A 635.81+107.36  3947.15+140.38 213.20£8.58 21.19+1.37 798+1.23 3.80%0.15
%=(5cm) 74.21+1.84 4270.08+£92.72  64.41+2.10 20.37+£1.66 9.13£0.58 1.18+0.01
%(25cm) 89.96+11.63  4335.32+£375.65 146.21+13.73 21.01+2.55 6.03£0.52 1.56%0.15
e 290.73+6.29  2534.01+£92.95 88.25+0.52 38.18+1.39 18.45+0.62 2.51%+0.05
=7 107.36+0.79  4051.32+£82.80 50.48+0.26 20.99+1.43 4.06+0.49 0.78+0.01

HI

1) L: leaf, S5: spear bottom 5 cm, S25: spear top 25 c¢m, S: stem, R: root

2) Values are mean+SD of triplicate determinations (n=3)

3) Means with different letters (a—d) within a column indicate significant differences (P<0.05) by Duncan's
multiple range test



ofAmE AL o g FEE2 K9 DPPH radical &4 4% 23 ZF 1.0 mg/mLe] & A+
25cm (8.14+3.55%), <= 3HE 5 cm (10.35+1.31%), ¥2](18.57+2.07%)Ett £7](23.41+2.86%) 2}
(44.52+0.59%) 9] 2tttz A5 YA o2 =oheh E3F ofAupebA A9 ABTS radical 22759
A= YoflA 5, 10 mg/mL FZ=oA Z+7F 48.02, 81.11%=2 7ME w2 d4st a5 2 1.0
mg/mL EEolA 2] (2.92+0.45%), + HE 5 cm (7.16+£2.15%), %71(8.10+0.88%), & A+ 25
cm (10.33£0.69%), $1(15.58+0.20%) 9] <= o& S|z 27 o] FoH o7 Fof Fojo] i o]
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a 1 F [ ¥ 11: < P f & 8 1
Conentration (mg/mL) Conentration (mg/mlL}

—{J—: ascorbic ucid, —@—: leaf, =0 spear botiom 5 cm, —W—: spaar top 25 em, —fr—: stem, —l—: oot

a2 3. ofAmEtHA BE2|H DPPH radical AHS

FE S oA o2 FET 108 o4l 1,012mg/100ge] $1aL, &7] ) £-25cm ) <=—5¢cm )
me) o gt} ofATEHAN TS 2(380me/100g) > 2-25cm(322me/100g) > %- Sem (254mg/ 100g) >
%7](77mg/100g) > H2](16mg/100g)<= ©] ATk, obAutebyl ohake #2](175.2mg/100g) ) <=-25cm
(122.6mg/100g) » < 71(141.1mg/100g) » %(30.9mg/100g) » === 5cm (13.4mg/ 100g)<= ©]Uct. AbZd
2 =-5em(12.42mg/100g) » % (12.38mg/100g) > <=-25cm (8.50mg/100g) » ] (8.07mg/ 100g) »
27](3.92mg/100g) <=0l %ict

O 4. OfALIEIAA RYH 2E| B2 12 5 OfALIEIAA R OfATEUIA SR
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Od 6. otAmEtHA B{E otAnpetyl gE OF 7. OfAIRIAA HE At
oA 7 =UTh

T Y sdEy § SgEkolE FEe ¢
O 8 2HE F Eflns o O 9. 29E & SetEL0|E &
¥ Glutathione -2 £-25cmollA4l 97.20mg/100g2 7Hd =9kom, &-5cmy UH e E7]
zoleh & Aoldf FFE 27D E-5em e ¢-25ecmE ool wUTh

H S ZEIE|2 &Ff I8 1, BEE AMo|de &
AE 25 cm

a2l 10, B¢
2 LPS A+

ofAT AL EE FEFOA FHR 247 &= sk 5 cm (12.93£0.01 uM), %
12)(11.68+0.62 uM), 2(10.43+0.62 uM), Z71(9.70+0.90 uM) &=
™ (p<0.001), 1,000 pg/mL &= A %71—& 5.434+0.31uM

(12.10£1.09 LM,
of Hs] NO 4ol FstA A=
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ZA, LPS 25 cm®} e 5549%, AL 53.6%,
2252100, 500, 1,000 pg/mLe] S =& a5

jq_ %94§— ]—0] EO]X] 01—0]—0 ouog /Lﬂi =

S=A 2 to] vl oF 69.8% A&S HII, A
M 5 cme= 51.3%4 0 R AL Kotk R E =2

Qb Aol Hejgt A, thAANEY] PEES 2T
o] gl= Ao& FlE et

oXx offl l‘-l)‘

J8 12, 29Y Nitric oxide (NO) M&2F 3 NEMZEE

(¥ 2) oivtebAL 4FELASG AT

A% 23 FAL WG A% 3 D4EBNH TR 100CAA A e
B 5 9455 25 23 =4
=2 60T 70C 80T 90T 100°C
F &= (Brix) 1.40£0.001 1.40£0.001 1.30+0.001 1.40£0.001 1.80£0.001
(%) 98.99+0.001 08.71+0.002 98.96+0.001 99.05+0.001 98.82+0.001
AP (%) 1.01£0.086 1.29+0.002 1.04+0.001 0.95%0.001 1.18+0.001
34&(%) 0.90£0.002 1.50£0.002 1.30+0.001 1.10£0.002 1.80£0.003
FH2EW BUS SR 3E AW, 58S FHEE %A 0.90% 71wk
E 6 £8%E 55¥ 2IEY Hlm
= 10% 20% 30% 40% 50%
G (Brix) 0.70+0.001 1.30£0.006 1.30£0.001 1.30£0.008 1.50+0.007
T5(%) 99.46+0.003 98.77+0.003 98.89+0.002 98.76+0.001 98.92+0.001
AP (%) 0.54+0.003 1.23£0.003 1.11£0.002 1.24+0.001 1.08+0.001
35&(%) 0.30+0.001 0.77+0.002 0.47+0.001 0.90+0.001 0.70+0.001
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Inlet temperature (C)

45
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Air flow rate (mL/min)
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83.19

0.68
1.13
0.98
0.68

40

140
160
180

20
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X4 X2 X3

= Zo|fHs

" MDEZIH|E  Inlet 2= ﬂ% sre e } Egjé:lﬂe
sE5k

5 20 180 40 1.05 83.46 959.31
6 15 160 45 1.13 83.22 899.74
7 20 140 50 1.05 82.62 893.54
8 20 180 50 1.43 84.53 1090.33
9 10 180 50 1.50 84.18 1068.03
10 15 160 45 1.10 82.22 898.14
11 15 180 45 1.20 83.09 1067.92
12 15 160 50 1.58 83.90 940.53
13 10 160 45 1.20 82.91 823.77
14 15 160 40 1.28 82.73 863.55
15 15 140 45 1.20 82.83 914.74
16 10 140 50 1.43 82.69 798.19

ERAR 2o mE ofAmEtA A Bl 3w 0.68-1.58g0 HHYE YEgoH, d=5d A
12 MD H7H]& (X)) 15.5%, Inlet temperature(X;) 167.87Col %L, Air flow rate(X3)= =7}

o
ESFEEF WA 50mL/min) 3]4&o] &9k

H 9 ES7AE S8 2o S0l fd 542 574
LR SIS EH 374 R?
s~ 2 Y = 13641 -0.0083xX; + 0.1122%X, + 0.1967x X5 ~0.1161 x (X))? - 07815
TE 0.1544 % (X)) 0.0817XX,X, :
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aE 15, g2 et Feate

ad 16. 2800 et USAHEE

ofATEAA S £EZFEA = MD H7HE&(X) o] =245, Inlet temperature(X,) =75, Air
flow rate(Xs)0] =45 28327t =9t
H 10, 2R7XE St 2Yo| ZH0| S +E 88X g HA

S IS HEH Al R®

TR x| = 83.088 + 0.304xX; + 0.508%XX,; + 0.522XX;3 0.5294

a8 17, +28diX|0f CH BHHSEHE
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A 4) AE"E 7Hs71e A

7t ofamEtAA FXE|E FEEY Hlu

M

ofiubEtA L wF o Mol AL vlugt A Asjp+- ALt 3% A oA Lak bgkol HE
AA ] HEL 7P Wokal, FroMe 7HE =9k

H 16, OJALIZIHA OZ2 MA2|of M2 Mzt AL

M
Hardness
X 2] , . i ° (g/cm)
(Lightness) (redness) (yellowness)

Control2) 50.54+2.33b3) -10.30+0.84a 53.79+4.48a 1592.80+211.81a
Electrolyzed water 46.59+1.27a -11.21+0.82a 51.83+4.28a 1645.80£292.66a
Electrolyzed water 45.75+2.10a ~11274043a  48.1624.60a  1831.104220.67a
+ Citric acid 3%

N%Cl 1.% 4722+4.07a -11.25+0.92a 51.03+6.01a 1770.40+210.73a
+ Citric acid 3%

Citric acid 3% 46.20+2.04a -11.07£0.81a 48.38+3.29a 1644.00+251.12a

1) Mean*SD(n=3)
2) No treated

3) a—cValues in the same row not sharing the same superscript are significantly different by Duncan's
multiple range test(P<0.05)

a2zl 27 Mxz|of wWE ofAIiEIHA PPO &M
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A4l 3% HAATE Agste] ofAmetAAE 4T, 20C, 60C, 95CollA 2k} 1
WA g Ay 95Tl 187 AA st ofAgpebA A ME(L)e PPOZAIC] 7H
2 9 A Yepgar, 4% 95TCoA 187 AS o 7MY £93. E3F Bl A= 95TCollA
F At 9ge] 7MY A= F90

H 17, Mo+ oA 3% X2|F OLALIZIAHA 259 pH, SME, Y, HE'
2c pH Total acidity Sweetness Salinity
4C 3.68+0.02a% 1.5440.02° 22.87+0.24 0.6140.00a
20T 3.5240.00° 1.79+0.00° 24.30£0.00° 0.64+0.00a
60T 3.69+0.01° 1.59+0.01° 22.0740.09¢ 0.62+0.00
95¢C 3.70+0.04° 1.6440.05° 23.0040.05° 0.63+0.02a

1) Mean+SD(n=3)
2) a—cValues in the same row not sharing the same superscript are significantly different by Duncan's
multiple range test(P<0.05)

12 28, Mall4+ oA 3% 2| OtAIIEIHA 2EH PPO EAH| W

H 18, Molip+TAM 3% X2 OfALIZIAA 2= AlZto] M2 Az

L a b
X 2 1min 3min 5min 1min 3min 5min 1min 3min 5min
40 50.68 50.67 52.21 -11.24 -11.19 -11.10 43.87 46.79 47.98
+4.402) +199 +3.56b +1.13a  *+1.27a +0.95a +3.4la £323a2 +792a
20T 48.61 50.39 50.57 -10.49 -9.92 -9.91 48.61 44,42 47.46
+298ab =+1.68b +3.41b +1.64a +253a =+0.87ab +298a *+441a +£4.37a
60C 43.09 51.18 52.57 -11.40 -9.92 -8.50 46.55 44,11 57.60
+1.83b +£349 +4.64b +1.76a +1.16a +2.79 +324a +£556a +4.03b
95 40.96 41.56 44,11 -10.28 -6.44 -3.82 56.81 59.16 61.72

+1.68a £3.282 =*1.5la +3.15a +193b +2.1lc +333b +£53% +.3.87c

1) Mean+SD(n=3)
2) a—cValues in the same row not sharing the same superscript are significantly different by Duncan’s
multiple range test(P<0.05)



E 19, Molla+7HA 3% X2|3 OtAmBtAHA 25, AZHo| 2 H= Hm?

Hardness(g/cm?)
A g Imin 3min 5min
4T 1513.50£20.55a3) 1494.90+93.00a 1453.70+114.93a
20T 1887.50£113.36a 1666.80+119.91a 1329.60+145.61ab
60T 1681.40+299.28b 1666.80+119.91a 1405.70+ 160.60ab
95T 2170.00£232.60c 1897.10+189.23b

1551.70£271.40c

1) Mean+SD(n=3)

2) a—cValues in the same row not sharing the same superscript are significantly different by Duncan's

multiple range test(P<0.05)

Lt OfAmfRtAA HX2[E

O 29, Halle+7 AL 3% XMaleh otAmpEt A 2R, AlZHo| OE

# 20. MY, 0k =5

=

x=)

==

SEII

2HsE7t

b &= 24

g
AR bS[fe:] Q0| X}t i
e o 2| AlZE =k 71
(X, ERS, | =
1 0D 0D 6.50a 5.61abcd 5.83abc 5.28bcde 5.67ab
2 0D 50 (0) 6.47a 5.19bcd 5.56bc 4.78de 5.06b
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i & 2 2 e

M2 My Q0| Xl

eIy gt Azt ok Zgts
(X, HIZ(X,) | =
3 0D 100 (1) 5.58d 4.94d 5.19¢ 4.56e 4.94b
4 1 (0) 0 (D 6.33abc 6.11a 6.47a 6.00ab 6.08a
5 1 () 50 (0) 5.97abcd 5.08cd 5.14c¢ 4.83cde 4.97b
6 1 ) 50 (0) 6.39ab 5.92ab 5.69bc 5.67ab 5.92a
7 1 () 50 (0) 5.81bcd 5.61abcd 5.72bc 5.47abcd 5.47ab
8 1 (0) 50 (0) 6.19abcd 5.56abed 5.53bc 5.64ab 5.53ab
9 1 (0) 100 (1) 5.72cd 5.75abc 5.69bc 5.53abc 5.69ab
10 2 (D 0D 6.22abc 6.08a 5.53bc 5.33bcd 6.22a
11 2 (1) 50 (0) 6.14abcd 6.00a 6.25ab 6.19a 5.97a
12 2 (D 100 (1) 5.78bcd 5.61abcd 6.06ab 5.64ab 5.69ab
D) BH0ORFE), ¢ #A= AR T A7 it A& 9u(p<0.05).
tEtas 2 SA4EE 1270 A8 Hdtol disl LD A5
B 21, 7|2k =0 et HSHEMH 3|14
St 4 WHSED & A p-value
Y = 6.12731-0.04916X,-0.23270X,
a
2R +0.05220X,%-0.08701X,*+0.05916X,X, 0.02664
- Y = 5.61227+0.22942X;-0.17698X, 0.02815
” -0.07831X,%+0.08875X,%+0.02436X: X, )
X7 Y = 5.656225+O.14748)2(1—0.10488X2 0.1363
—-0.01218X;°+0.07831X,°+0.14617XX,
Y = 5.51042+0.30152X;-0.104880X,
St
A -0.12007X,%+0.01914X,>+0.12877X, X, 0.02923
2375 Y = 5.52199+0.26220X,-0.19337X, 0.00783

-0.05394X,%+0.13399X,*+0.02436 X, X,

D X2 A, X Lz vg

o 71E= I A AAE, 2nAd BlE BE 0% 4 W 7P 52 6505 e FAA
0%, Lu]Ake vle 100%Y ul 7P 22 "4l 5585 "tk ZF 2.9l gt wzz-gofM A

Aol H7PL SRR, enRde) v go] e
T Gt AAY 1%, LuAY B& 0% &
N HE 100%Y ] 71 Yo AL 4945 vkort) 7+

8
HgeE, oujgole] Hgo] WesrE Yr)El ol

)

M =2 611 szkgu{ AA A 0% gu]z]_
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18 30. IHE e, 20/xtlg a3 31 HRIY Y, 20/xHIgo
2 OtA LI HA HE9| 2&7|50 2 OfAIIEIAA TS0 87|50
et ereEd et s Ee
A 7155 okl A AAY

LH Ry HE 50%Y o 7H

1%, Sulzped vlg 0% 4 o) 7HE T2 6478 W9
=3
=~

f 8

478 ko BAY 0%,
o A% 5148 Worth 7 29lo) st mEzt
3 BRG] AAG 2%, SuAY v 100%4 HHLS thek

Zgol A Z- 29l
yelch - Sk 7|5 % Hrh
ol AAA 2%, Lu]AN HIE 50% U o 7P =2 6195 wgrom AAY 0%, LulAY HE
100%% W 7 We A% 456 w3tk 2 2910 o ns g o
£ 100%°14 H1de etk

NA BAA 2%, Lu]RpHe] H]

o an
O3 32, MY &£, 20|XHH|E0
mEotamtatAHA w2l AlZ7|S0 gt

a3 33, HHE
H

M2otA LD 2 HA =

tSE™

r

HSHEH
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| JsE
NEmME o eam o ay ome oaw A0 o
(X1) HIZ(X2) (=
1 0 (-1 0 (-1 6.00% 5.28%¢ 4,394 6.00% 3.97° 5,42
2 0 (-1 50 (0) 5.81% 5.36%¢ 4,444 6.00% 4.5 5.25b
3 0 (-1) 100 (1) 5.58¢ 5.50%¢ 4.56% 6.14%¢ 414 5.11¢
4 1 (0) 0 (-1 6.11%¢ 5.61% 4,922 6.19%¢ 3.83° 6.03°
5 1 (0) 50 (0) 5.56¢ 5.17% 4.64< 5.83¢ 4,08 5.08°
6 1 (0) 50 (0) 6.03%¢ 5.28%¢ 4,992 6.08%¢ 3.92 5.33
7 1 (0) 50 (0) 5.69¢ 5.06° 5.00%¢ 5.86b 3.94° 5.532b¢
8 1) 50 (0) 5.7 5.31%¢ 4,674 6.08%* 4,08 5.25b
9 1 (0) 100 (1) 6.33% 5.502¢ 4,972 6.36% 4,03 5.58:b¢
10 2 (1) 0 (-1 6.44% 5.78 5.19° 6.25%¢ 3.86% 531
11 2 (1) 50 (0) 6.31%° 5.67% 5.19° 6.47% 3.83° 5.78%
12 2 (1) 100 (1) 6.33 5.392b¢ 5.11% 6.61° 3.86° 5.642b¢
1) BH4OFHE), U EA= AR 7F Fa} etk AL 9Ju)(p<0.05).
theblas 2 S92 1270 A& Bao] dis LSD #5E.
H 23 32 &4 Zx =20 st HHSEH 3| HA
US4 M EH 3|74 p—value
) Y = 5.822292+0.19992>2<1—O.03605X2 001371
+0.04350X,2+0.12703X,%+0.03828 X, X,
Y = 5.26505+0.08194X,-0.03277X,
Thop
A +0.06090X,%+0.08179X,2-0.07657X,X, 0.3464
Y = 4.82986+0.24909X,+0.01639X,
»al
A -0.02958X,%+0.03306X,2-0.03132X, X, 0.001475
e Y = 6.01505+0.14093X,+0.078660X, 02233
e +0.06090X,%+0.08179X,%+0.02784X, X, :
. Y = 4.04861-0.09505X;+0.04261X,
[e) (o) =3
=l +0.00348X,2-0.052203,2-0.02088X X, 0.9181
ofabst Y = 5.40741+0.11143X,-0.04916X, 0.508

~0.05568X;%+0.09049X,*+0.08005X; X,

D X A, X Lz g

o e FrHA A 2%, 20 vE 0% 4 o 7P w2 6,445

ke AAE 1%,

4, SNEATL « 709



eulzel ulg 50% 1) g Fe A4 5568 WS, 7 8] G mEAGeIH FAGL Ht
7} FSE Gl FEE FobAth A% 4w BAAA AAY 2%, 201 vE 0% L 1) 7Y
e 519% weton AAY 0%, oAl vg 0% o g B
et moageld YAAe] W SAEeS W FEE Fohith

ot

o am
a8 34, Mg &E, 20|X b0 o2 a3 35 Mg &€E, 20|XHH|E0 o2
otAmEtAHA mEQl gojof gt HSEH otAmEtAHA mFQ Ao et HSEH

Pt 7 o £ FEo dsA A e Tl AHEAS FUs B vt 2ol

i oo s FRVIER S e WAL e AL AT 5 A
o) A4 stoll A @At} 77 A7) % Aol S T AeR FAHA
of, webA auRp ZAFRE G sto] W22 AF AFEHH wE Ao Zfolof disf et &
H|ZL5 0] th ZFFECHE ofARgE Aw o] Z747b 2u|R 7R sl JFS & 4 S Aew

FE A

FTI7IZE = 2.59115+0.28836 % &Fu]+0.04988 X Tt
+0.1532 X 29-0.12313 X A15-0.22806 X o] 1] 0] 3 +0.35697 X o}4}

(A9 5) ofamEAL ThEEGEHAIZ
7}, OtATIERAA *2|H Hlm

obsvtelA Ag g ot Bekxel @ 5 wma Au BapAel o] w22 o] Buet 715 golst

F7kst e
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2 36, OtAIEIHA FX 2|

"ZAZX Xx1,000 HE Xx1,000
T2l 37. OFATIZIHA X2|E MA

ofrstetAL Hob AelA oAl RED ofanEIA, & BuERYT § Sohuicol
= gaFo] ¥9kal, DPPHSF ABTS radical £7%5°] &34th.
H 24, YHtEE HlW (%)
Type Moisture Carbohydrate Protein Lipid Fiber Ash
Roasting 5.10£0.05 45.11+0.11 20.88+0.17 1.34£0.08 18.17£0.11*** 9.40+0.05**
Puffing  6.75+0.07*** 46.72+0.29** 19.82+0.13 1.24+0.04 16.66+0.07 8.82%0.07
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DPPH radical AHs ABTS radical AHs

ofAm‘EIZIA Bt
12 38, OLAMEIHA X2l MEH|m

HI

Lt OfATEIHA CIO|A EE

i)

E3= A 30%: 33} 710%9] ¥EE 2Z% NPT 13g wAz 202 AZsA

A

O3 39. otAmfEtAA FHEX} OFAE]|

712 » 2020H= AEHTEDMN



HEX HSEI

2 40, ofAOMEAHA

C}, OfALIIZtAHA BEY &8
0 BEAZ BEui Az
O 41, OfAmEIAA ERAX B
H 25, OfANI2tHA EURto| HiEH|S (EH2l: %)
OfAItEFHA
M= éggggg A HAER ZaHAERA
L=y 10 60 15 15
J2l 42, OfALIEHA 22X}
o BEY Az
D E F
5t

C
a3 43, otA Ot HA



# 26. Ef=E HiEHH|

OfA I AHA HAERY ZHMAEZQRA A
A qF 70 30
B q4F 50 40 10
C S 70 30
D | 50 40 10
E =5 100
F =5 99.5 0.5
G =5 79.5 20 0.5
B 27, EHEY FE @ Me
Hardness(g) L a b
A 178.33 76.98 -2.54 21.10
B 2610.67 78.71 -2.43 19.74
C 6718.00 65.54 -1.32 20.24
D 5260.00 73.19 -1.99 19.40
E 700.67 74.50 4.20 24.72
F 1249.33 73.70 4.20 24.19
G 4687.33 75.45 3.43 21.63
(A1 6) okamtatA s 7154 oA AE A
ofzsfebA L WEt b R 9luth okAutetzl @Laotﬂ} AEY ol GoH 0 Rolh WED
dF vl A, EFHARAYNAN FEEMNATL FEET =, F EdHE ol &
(Og) ¥ (O8) otAmztHA 2E o =
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S L+EELRIS 5 2ol BatEL0S By
a8 45 AZA2Y OlATIRIAA BT
O AX AR
H 28, OfALI2IAHA A H{EHH|
OFATH o . o AT oteEdl | XM X| & L=2 2 TN |y =
Mg |aia ST [ mng | M oz | BED BIR ) og | 27N gaid| xye | 2RE
= H AEZ] EZA =

—
H%f 35 | 20 | 55 | 16 | 7 | 35

~
w
[\)
w
—_
—
o

[\)
~
[\

2 46, OtALIEIHA AX
o Aoz Az
H 29 OofAIIZtAHA #0|=2 HYEH|&E

OFATH 5 o oy xy Zalda | Mx| |SoxE (1525 it Sk Sl | = AH|
MEH |2 HA T 0 e n | Bo | o | aoar | ZEHA EC G | ooy | SAE |
Hat nES | EEA =T = BT = Ea S hta | 2l H|ot
Hlsl=
H(;f 76 | 129 10 95 | 3 | 18 6 25 6 1 1

23 47. OfATIZIAA 40|12
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(A7) otaupetA L BH(A 2| 2)7keE A

7t ARl
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L 8%

g 2tA R )ete] E4HE, &
AEFA+EA=2:13)

718 » 2020H= AEHTEDM

Aeste] AFel A%

HigH|ol E HiEi|of ME F& Hlw

WA, SR, A4, AT P SR AT SH ek
AHg-3HT,

a8 54, RE[E JIESSE



o Ax 7t5F

ofA%(1)9] HaFe 12.44kcal, oFAS(1)E 18.12kcal, OF2%- (M) 19.05kcal ¥, ESIAH, E
WA, ZHAHES HEHA okt
OFAS(T) OtAS(T) oA S(I)
2 55 Ma|m ofAR(1-1) 9/
H 30, H2Z 7I83E FYHEE(12-209)
OFAS(T) OfAS(I) OtAS(I)
A (keal) 12.44 18.12 19.05
3k (g) 2.99 4.38 4.01
@) 1.52 1.15 1.71
h A (g) 0.09 0.09 0.68
2|%Hg) 0.01 0.02 0.02
DA () 0 0 0
EdfAAHg) 0 0 0
ZY2EHE(mg) 0 0 0
UEE(mg) 4.49 4.40 435
2t R8st 49 otAS
H 31 ME7|ZHE 0|35t Hlm (Er9l: %)
28 M
ME71ZHY)
15°C 25C 35T 15°C 25C 35T
0 65.79+0.31 0.328+0.00
7 65.06+0.15 65.51+0.16  65.08+0.09  0.155+0.02  0.910+0.03  0.692+0.01
AE 14 6597+0.09 66.89+0.06 65.71+0.05  0.155+0.02  0.910+0.03  0.692+0.05
21 65.25+0.16  66.70+0.13  66.60+0.06  0.125+0.02  0.833+0.03  0.555+0.05
28 66.57+0.09 65.78+0.11 66.09+0.06  0.152+0.02  1.002+0.09  0.989+0.10
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LR e
N 712K
15 25C 35T 15C 25C 35C
35 62.84+0.04 61.21+0.60 63.35+0.23  0.227+0.03  1.100+0.07  0.981+0.02
42 65.70+0.45 65.52+0.46 65.99+0.14 0.106+0.02  0.958+0.02  0.490+0.11
49 66.41+0.11  66.65+0.04 66.69+0.22  0.246+0.03  1.748+0.32 2.133+0.09
Aol 56 67.07+0.06 66.27+0.52 67.07+0.04  0.494+0.03  2.817+0.13 2.830+0.11
63 66.19+0.61 66.67+0.30 66.85+0.11  0.244+0.06  1.136+0.17 1.457+0.26
70 66.56+0.05 67.04+0.12 66.71+0.09  0.293+0.06  1.477+0.16 2.001+0.12
77 65.55+1.27 66.67+0.61 65.77+0.20 0.205+0.06 ~ 2.702+0.14  3.110+0.14
84 65.28+0.35 66.47+0.17 66.27+0.17  0.153+0.01 1.734+0.01 1.746+0.03
E 32 ME7IZME sH|m
ol 3 %
M 7|2
15C 25T 35T 15°C 25C 35T 15°C 25C 35T
0 9 9 9 9 9 9 9 9 9
7 9 9 9 9 9 9 9 9 9
14 9 9 9 9 9 8 9 9 9
21 9 9 9 9 9 9 9 9 8.3
28 9 9 9 9 9 9 9 9 9
35 9 9 9 9 9 9 9 9 9
A 42 9 9 9 9 9 9 9 9 9
49 9 9 9 9 9 9 9.0 9.0 8.5
56 9.0 9.0 7.1 9 9 9 9.0 9.0 8.2
63 9.0 8.3 1.7 9 9 9 9.0 9.0 7.8
70 8.3 8.3 8.3 9 9 9 8.0 8.0 7.8
77 9.0 7.7 7.0 9.0 9.0 8.3 8.0 8.0 7.6
84 9.0 8.3 7.1 9.0 9.0 7.0 8.0 8.0 7.4
w0 AlobA TAIES] S AR AY JlelEelel: 04 VISR ey Be
H 33 M&I7HE 0|42 dlm
I s e
15°C 25T 35T 15°C 25T 35T
0 6.E+03 6.E+03 6.E+03 ND ND ND
A2 7 1.E+04 2.E+04 9.E+03 ND ND ND
14 1.E+04 1.E+04 1.E+04 ND ND ND
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L e

157 257 35C 157 25°C 35°C
21 LE+04 1.E+04 1.E+04 ND ND ND
28 5.E+03 2.E+04 L.E+04 ND ND ND
35 6.E+03 2.E+04 LE+04 ND ND ND
42 8.E+03 2.E+04 LE+04 ND ND ND
goz 49 2.E+03 6.E+03 3.E+03 ND ND ND
56 4.E+03 6.E+03 4F+03 ND ND ND
63 6.E+03 6.E+03 3.E+03 ND ND ND
70 6.E+03 6.E+03 3.E+03 ND ND ND
77 5.E+03 5.E+03 3.E+03 ND ND ND
84 7.E+03 5.E+03 LE+04 ND ND ND
1) ND: notdetected
2) Unit: (CFU/g)

FAAEE FAYR WSEEAR0F B3] Aol mE EAAEY WSS 07 W34
o7 yehffo] 71 HA A Yol =g AR AAYS 2 AFY FHTAYE =St
2 AEe A, FHARE F 24 FEF4Y 03 §EA Y ANHSE Y-S EEste] AU
AL, HAAS 0.855 &3 2T FENA YL 313U & Ab=ESo
H 34, otAZe| ESEX|HYE 40 HE SESHAY 8d

gane  suRd ae s SO0 eww FII R
s 7.5 0 4.0 4.36 447 375
wmag  WsEA) 75 0 2.0 1.97 369 313
g S8 70%018t 1 -4.2 3.79 405 344
AE 25018k 1 0.5 0.51 417 354
FAMAL QAL 0.8548) AeZdat 3134
ot 2 A
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a3 57, OfAT BB
o0 A= FFY 7IEF

ot~ 13E(13g)2] DS 24.19kcal, BH3HE 5.70g, G5 2.18g, Tl 0.31g, AW 0.01g, E3FAH,

ERaAY, SYLHES AEEHA R, HEES 3.3mgel At

2l 58, OfAZ

T = OtAZI(12£-13g)
Heg(keal) 24.19
eH3ka(g) 5.70
() 2.18
A (g) 0.31
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2 = OFAZI(1Z-139)

A% g) 0.01
2327k (g) 0
EWAAHHg) 0

e 2HE(mg) 0
UHE §(mg) 3.30

ofAZ 12£(139)9 F Z2 W= T2 91.49mgl 2 Iy s ofATE AN 45 7|E0 2 A
ofautetAL 1071E AFlste ARt w3t & EehExolE FFE 4.13mg, 2AEY FFE
20.93mg, 9 TF2 0.38mg, otATHetIAl FEF2 53.42mg o] Ut

H 36, OAZI 7IZE QEME
T = OfA ZI(122-13g)
T ZY9=(mg) 91.49
& EHE 0| =(mg) 4.13
ZAFEY (mg) 20.93
F8(mg) 0.38
of2u}eb711Hmg) 33.42
5 43is % 4 49, oAl R (G2 sAAUEEE Fol (G} vlasto] YA Fof
T LAY, 3AIZEOI A O3 T2 FaE R 5 oMEYTSE v 54 A, ofA%l FoldtE
SAHEEE Foiy} Huste] diE Fo T AIA s Akl 3A7 A Foltt =
Hastoinh, WAV Bt A=A YT oS AT ES WEEA okt
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