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< SUMMARY >

Purpose&
Contents

1. Purpose of Research and Development

O The objectives of the research were to (1) develop convenient weaning food using
cereals (white or brown rice) and vegetables

(broccoli, sweet pumkin, carrot,
pumpkin, and potato) and (2) investigate

the physicochemical, nutritional,
rheological, quality, shelf life, and sensory properties of convenient weaning food.

2. Contents of Research and Development

O Development of cereals (white or brown rice) for convenient weaning food

Preparation of white or brown rice for convenient weaning food using the roasting
technology

Investigation on physicochemical properties of white or brown rice for convenient
weaning food

+ Chemical composition (moisture, crude protein, crude fat, and crude ash)

Water absorption index, solubility, swelling power, particle size, and angle of repose
Pasting and rheological properties

Mineral (Ca, P, Fe, Mg, Na, Cu, Zn, Se, Mn, and K) and vitamin contents (B:

, Bz,
and C)

O Development of vegetables for convenient weaning food

- Preparation of vegetables for convenient weaning food using the drying technology

- Preparation of vegetables for convenient weaning food using the granule technology

- Investigation on physicochemical properties of vegetables for convenient weaning
food

+ Chemical composition (moisture, crude protein, crude fat, and crude ash)

+ Water absorption index, solubility, swelling power, particle size, and angle of repose

- Pasting and rheological properties

+ Mineral (Ca, P, Fe, Mg, Na, Cu, Zn, Se, Mn, and K) and vitamin (B:

, Bz, and C)
contents

+ Total polyphenaol, total flavonoid, chlorophyll, and carotenoid contents
«+ Antioxidant properties (DPPH radical scavenging and FRAP assay)
O Development of convenient weaning food

- Preparation of convenient weaning food (6 types)

+ Convenient weaning food produced by cereals (white or brown rice) for early-middle
(CE)

+ Convenient weaning food produced by cereals

(white or brown rice) for
middle-latter (CM)

+ Convenient weaning food produced by vegetables (broccoli, sweet pumkin, carrot,
pumpkin, and potato) for early-middle (VE)

+ Convenient weaning food produced by vegetables (broccoli, sweet pumkin, carrot,
pumpkin, and potato) for middle-latter (VM)

+ Convenient weaning food produced by cereals (white or brown rice) and vegetables

(broccoli, sweet pumkin, carrot, pumpkin, and potato) for early-middle (ME)

+ Convenient weaning food produced by cereals (white or brown rice) and vegetables




(broccoli, sweet pumkin, carrot, pumpkin, and potato) for middle-latter (MM)
- Investigation on physicochemical properties of convenient weaning food
+ Optimum mix ratio of convenient weaning food
Chemical composition (moisture, crude protein, crude fat, crude ash, and
carbohydrate)
+ Particle size
+ Pasting and rheological properties
* Mineral (Fe, Na, Ca, P, Mg, Cu, and Zn) and vitamin contents (A, Bz, and C)
+ Total polyphenol, total flavonoid, chlorophyll, and carotenoid contents
+ Antioxidant properties (DPPH radical scavenging and FRAP assay)
« Consumer sensory analysis
+ Shelf-life (Quo value, acid value, and peroxide value)

* Quality test (microorganism, tar color, and artificial sweeteners)

Results

O Development of white or brown rice for convenient weaning food
- Preparation of white or brown rice for convenient weaning food using the roasting
technology
- Investigation on physicochemical properties of white or brown rice for convenient
weaning food
+ The particle size was obtained that the white rice for CM (294 um) was larger than
that of white rice for CE (123 um).
+ The particle size showed that the brown rice for CM (281 um) was also larger than
that of brown rice for CE (121 um).
+ The water absorption index, solubility, and swelling power of white or brown rice
were improved after roasting.
« The vitamin B: content (0.65 mg/100 g) in brown rice was higher than that in white
rice (0.17 mg/100 g).
+ The vitamin B. content (0.08 mg/100 g) in brown rice was also higher than that in
white rice (0.03 mg/100 g).
+ The mineral contents (Ca, P, Mg, K, and Zn) in brown rice was higher than those in
white rice.
+ The storage modulus (G'), loss modulus (G”), complex viscosity (n*), and tan §
(G"/G") were increased with the increasing concentration of white or brown rice.
O Development of vegetables for convenient weaning food
- Preparation of vegetables for convenient weaning food using the drying technology
- Preparation of vegetables for convenient weaning food using the granule technology
- Investigation on physicochemical properties of vegetables for convenient weaning
food
« The particle size of vegetables for VM (302 um) was larger than that of vegetable
for VE (231 um).
+ The wetting properties and solubility of vegetables were increased after granule
treatment.
+ Total polyphenol and flavonoid contents in broccoli were higher than those in the

sweet pumkin, carrot, pumpkin, and potato.

+ The antioxidant properties were shown that the DPPH radical scavenging activity




and FRAP assay of broccoli was higher than those of the sweet pumkin, carrot,
pumpkin, and potato.
O Development of convenient weaning food
- Preparation of convenient weaning food (6 types)
- Investigation on physicochemical properties of convenient weaning food
+ The antioxidant properties were obtained that the DPPH radical scavenging activity
and FRAP assay of ME and MM were higher than those of the CE, CM, VE, and VM.
+ E coli and Bacillus cereus were not found in CE, CM, VE, VM, ME, and MM.
« The tar color and artificial sweeteners were not observed in CE, CM, VE, VM, ME,
and MM.
+ The shelf-life of the CE, CM, VE, VM, ME, and MM showed about 10 months.
+ The consumer sensory properties revealed that the overall acceptability of MM was
higher than that of the CM and VM.
* The most preferred mix ratio of MM from consumer sensory properties showed that
the white rice, brown rice, and vegetable of ratio were 56.88, 24.38, and 18.75,

respectively.

O The development of convenient weaning foods (CE, CM, VE, VM, ME, and MM) for
can broad the types and varieties for baby food.

O The convenient weaning food can contribute to promotion of public health and
to development of well-being food culture in domestic and foreign

circumstances.
Expected O The convenient weaning food can contribute to creating job opportunity.
Contribution O This research can contribute to increase of farm income, to promote know-how
in growing organic crops, and to overcome the damage of farmhouse by
opening domestic agricultural markets.

O The company that participated in this research project will have market
competitiveness based on obtaining the patent and self-technical skill and
enormous profit will be created.

Keywords premixed vegetables roasting cereals granule
weaning food technology technology
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fikely Baby Cereal, (Happy |- #& A==z ol7]& dn A "“bv%eredg
Multi-Grain baby) YA/ 575 ZE2dlo] oA H ,“
olul 7 & -
- Golef frofel Al B AlE =t € - )
b Gerber, Rice Cereal, ) ‘;E]ja;]j;] el ;‘:H]E]o . G;Elbfr |
"7 | DHA & Probiotic Gerber | = =P T E = B T
2 5 > 8‘6‘01 9}\‘6‘ '& _/

X7 (soy free)

o ol7] € 87)% 1l Healthy | 1= e By
Al Algld Times
71 & / o E
EW AL HAA &
Fol A+
- USDA Organic ¢1= &
- H7MAY GMO z#&go] E97}F
Ella’s Kitchen, pear Ella’s A owdgten, S5da WrhE
+ blueberry, baby Kitchen Ze] AFE S
brekkie - 100% #d duje} 2 AE 9
2 AFeR F 8 A FRIL
U
- USDA 75 d5s ¥
71 oFr] - AlME 2EZE AYHE &&
o Hul JI~HE Earth’s Sk Al E
e 2EH, HolE best - GMO A& AgatA &
9 e - fr71% oM JIAHE QE

2, A Al Sol SE

_‘|7_




H 3E d++d LI 3 Zut
14 d7A8 2 B
Lool# 8¢ BFE A3ty 2480, @0 A

7 1L

(1) o748 TFE A3 A4 /AEe s

g O]

uy O]

=ao| =0o|
(Puffing & roasting) (Puffing & roasting) (Puffing & roasting)

wo|

ol
(Roasting)

(Roasting)

- 2H|X} HA

w o) o
(Roasting) (Roasting)

O HIEIZL, 27|18 So| WU B4
-H|E}2l: B, B,, C
-BZ7|&: Ca.P

O OI|RAS SJE LTHE AR

JY 5. o7& TFE A A AL Ad=
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L. Roasting EHoE AxF o4& n|g An| o|gs3 54 &4

(1) A& &4

O Roasting o= Ax3 o2& Wrjel dnje] Ankdie> AOAC il 2)s}od
TSR FEEdES AYUtEA xRN, IR FS AVIRE ol &3 AHIIHY, =
A skake Kjeldahld, AW $aF2 Soxhlet FE2HOoE Z43A L BF5F31E2
A& 100 g solA &, @i A g igdads gk gtoz FEsT)

(2) Nz =34

O Roasting THOo=E A|xgt o]F2& Wt dwnjo] Mg FHAHs7] & A
)= AFg&3le] L (lightness), a (redness), 2 b (yvellowness)#<& =4
_:'

A3 108 wHE S48t O Hyt ks HER LT

(Konika minolta
st om 7 A

I 8 A= =4

3) FEFIAAST &

O Roasting 3Ho & A x3 o]FAg wWujel &n|
index: WAD+¥ Anderson 5(1969)¢] "+
1 gol =H5 25 mLE H7bste] 3087h
DAEE s Ttk FE FAE Almre Y FAd digk fES&ZE e

W
w
i)
S
S
<
8
=2
2
—
o
-{E
N
N,

Hl 3
LA a4

FEEARFE AE3 0H, roasting B FHA Fe ARE ERLORE Fo]
roasting A2l ¥ 529 FEFHATE vl
FEFFA = (WAID) _ Solid weight . 100
(%) Sample weight
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(4) &

%42 Schoh (1964)9]

O Roasting #H oz A

tel 308&3F AolA ul

H71s

1 gol 75 25 mLE

=2
i

. Al

93]\

—_
fils)

_Zrl

ofp

FAx7]A 105°C 7t

B

A Fe Al

}91.2™, roasting # &

ujm o} v o]

S

B
o

el
Lol
of)
B
K
H

"o

olo

<
T

3}o] roasting 2]

B2E Yzrow

100

R

al
AES 7

100

X

B
AE9 % Ax(100-§3 =)

B&4(%)

g

=
=

(5) A2

(2005) 4]

g vere] Agst 7 emyt H

Park

O Roasting

el &7

<

Fac WA

stol 243

¢}
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2R

H
R:AREAZe 274
H:A2=HE9 Eol

SHAZH O = tan! x

6) 4= &4

O Roasting &H o= A

(7)

EN

St o] f- A& wn|e} AwlE FHst 2TV F-FUIE S
B3 Qxte] mAv)|E =A3E7] 98] Malvern ¢ =54 7] (Mastersizer 2000, Malvern
Instruments, Worcestershire, UK.)ZS ©]-&3} % t}.

B\

Hol2® 54 £4

Roasting o= Az olF28& Wuet dAno #Ho]~d 54L& Rapid Visco
Analyzer (RVA4, Newport Sci. Pty. Ltd, Warriewood, Australia)E ©]&3}o] AACC
76-21 methodel Wt SAstAoh &FrH &7 ARE Hil FHTFE 7 o
EdtnE IAFS AFESt] FEs] WHAA AR B S
RS 50°Ceol A 133 FAIAIZL $ 95°C7HA] 12°C/i9] HE =2

2587 F A2l & vAl 50°C7HA] 2L £EE JY7he g 2337 f£A435HY
pasting temperature(Z 3} 7] A=), peak viscosity(H M%), breakdown(7at# =),
setback(X 9 =) 9 final viscosity(HFHx=)E Z43Ath

2% 10. RVAE ©] &3 Hol2=® 54 £4
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® Fasy 54 24
(Z7h) Bu) s} du|7tE BAde] A=
O WMuZkE BAN(G 6 7% w/w)I Hu| 7R BAA(GS 6, 7%, w/w)S wu] e}
o

=
T
o 308 ek Wik The, 05°C FEFEAA 308 Bt wwsuA st

u

(W) 54 Ad 54 53

o

O Roasting o2 AZx3g o2& wWnel dAno) 52 Mt 548 7idd A4k
25°C= A4 % rheometer (MCR-102, Anton Paar)oll4] CP50-1 cone/plate measuring
systemS ©]&38}o] 19 strainoll 4] % & <(frequency, o) 0.628~62.8 rad/s H{ N4 A
% A S (storage modulus, G'), 4 ¥4 E(loss modulus, G”), &4 % %(complex

viscosity, nY) ¥ tan §(G"/G)E SA3A}

(9 4A ol 2 29 Fx 4
Z(SEM)ell 9] gt roasting &HS o]&3te] Az o] {248 Wu|e} &dn
o] ¥WGFEALS Scanning electron microscopy (S-4700, Hitachi Co., Tokyo,
Japan)S o] &3l A Alg Yol %W carbon HO]ZE Eolil o7
F g Wgos =53 sto] AE SHd A&ttt AES 7HE

] 10 kVoll A 40vi& 2 3001 &= #E skl
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(10) ¥714d 4

O Roasting FWoz AZe o424 wnjeh dAvjel P72
ICP-OES (Perkinelmer Optima 7300 DV, USA)E o] &3l A
AAE = AFFA vfo]aZz ol Bl wel 783t}

(11) ¥ &% By, B, &3 &4

O Roasting s"Ho.= A3 o] 74248 wWule} dnje H]E‘r‘?l By, B, ¥ #42 AR °F 1
goll 1-hexanesulfonic acid sodium salt’} s+ 0. =
158 7+ Agr)2 ol gste] # *48 ¥, 15% 3 E%ﬁ’} -

023 Yalitelstnl. A & 459 UdEE 02 um Y& ”él.t_'ﬁﬂ‘ﬂ %Eii of 3}

sto] A8 AS Axste] PDA (Prominence, detector SPD-M20A)7F 742kl CBM-20A

HPLC (Shimadzu corporation, Japan)E ©]-&3}o] HIEM] B, B, &3S 413}

—
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¥ 5. HPLC-PDAE o] &% ®El?l B, B, ¥4 =4

- Capcell pak UG120, C18 (250 mm x 4.6 mm, 5 um)
Column
- Temp: 30°C
Flow rate - 0.6 mL/min
Detector - UVD 270 nm
Injection volume - 50 uL
. - 5 mM hexanesulfonate®] % 0.1% FAFE-H (A)
Mobile phase o
- 5 mM hexanesulfonate®] -3 =HEHE (B)
Time(min) A(%) B(%)
0 80 20
8.0 80 20
) 16.0 40 60
Gradient
. 18.0 20 80
condition
18.1 100
30.0 100
30.1 80 20
35.0 80 20
(12) ¥ EH C &7 &4
O Roasting #Wo2 A% olF48 Wuish Avle] wgm C Fo AL
kel 10% WERIAE el (2 mL)E Thste] 193 AY A7 5 Ag
s Rol #Asteglon, dAstE HAE 3000 rpmelA 10~1587t
FsNes Hsta 5% WERIAFE Ao 2 8|4t 045 um nylon syringe filterE &3}
3 AL Aggdo R AREEIY o, o] PDA (Prominence, detector SPD-M20A)7}
A
fis

¥ 6. HPLC-PDAE o|&% HElYW C &4 =4

Kromasil 100-5NH; (250 mm x 4.6 mm, 5 um)

Column
- Temp: room temperature
Flow rate - 1.0 mL/min
Detector - UVD 254 nm
Injection volume - 10 uL
Mobile phase - 0.05 M KH,PO,4 (v/v, 60:40)
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2. 4 Az A F-F7] oJFAE AdxokA A A

R84

7} L
(1) T -F7] ol F4 & AXokA &4 MY NME=E

O] RAIE HAXOFXH % 7HE= ITF X2

( M= % et ]
[ 2-3cm A7 2 A ]

= f
EBEE2EaEl=3~4cm=FEh

HXE = 2 }

b

or o 85~95°C2] E0A] 85~95°Ce| &==2E
[ il ][ ][(%5 1% )0l M 3~SE ZF |:1|x|7|]

—

3~5=2=Zr Ol x| 7]

o
e

"
2t

) | SO0 | <—
6~10 A ZF H=

O ol=zt=rH

HIEFRL, 27| Seo
- H[E}QI : B,. B, C

-2 7|E : Ca, P, Fe, Mg, Na, Cu, Zn, Se, Mn, K
2ol = et2f F E2t2 2 0|l = =2k,

VsY HME RS BB
S==d e 5 FRE| 0| S B 57
: DPPH radical scavenging activity
Ferric reducing antioxidant power

OFrH ==X = AL

g 13. T -F7] o] 73§ AxokA & A e ME=
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3 = Aol BlSeka sjolubA T A% 571 AE=rh |
ol wad Bk o} AR B 7|t U1 Fol FEsHAl Fk(Yang s, 2001). whEbA

=
B2 QPas HARY] AN AT 4~67 el ol f4 BWFEAS olBstolof Tk

(W) A5 ®E 1270 o] F7HA = o] e] gol Atz o] FolAA & Agol= vt
AEael A FEHor Qe dFdEe edde 24T + v (Kwon &, 2001).

(th £ AFAE ol f7le] RE8] 4 F2Z FE47]7] 918 MeE} F7] o]
ERG g, B, ue2 gA4E A4S 5 FbHon e g ¥
i BB B Ca, Na, P 598 d&¢4a7F F5stttal ¢4zl @¢3¥H(Kim 5, 2005)<
RS ol 7HEste] ol F4§ Axobl £AES AL

(3) F-37] o548 AR 29 Ax2A D Py
O BIEEESIRE:
O ol fA§ AxopAl 2Al9] A A% opile] AAYx HA olu A
opale] A2t ofal o] X7 (blanching) ZAE Welste] AaAsteon], Zzte] opils
o A 4ol wES A, Wy 2 duksle] Fulgth #14 ge ARt BN, €3

PEE BSN, 9% 1% AFES ol43ste] U3 a: BSyor ¥ysiarh

7% 37 ow4E AxokA &4 ATE AT ok AAHxA A

BN BSN BSY
Az (9% 1% 285

(F xR &L ofx]) (E< ol &3t 1 okA) o] &3te] €A o))

¥

2-3cm 3712 29
q4x7] 273X

45CoH 1147 AZE

7. 03. 16.
2017. 03. 16. 2017. 03 16.2

2~3 cm IV E A
2~3 cm 272 A ] 5

2~3 cm 272 A 90~95°Coll A 3&7F
i 90~95°Coll A 3&7+ _
g =x]7] Z27A(X) B g% 7] =71
g x]7] Z27A(0)
45°Coll A 11A17F Az (9% 1% 25E ol 8)

45°Cel Al 11417 A=

45°Cell Al 1A 7 A=
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A. ZuKpN)
2-3cm 27)2 g

217 x=28x
SCAY 1107 1z
2017. 03. 16.

2-3cm 27]2 QY
f W so-95CeAM 382 ARIAX)
ASCA 1A 2
2017. 03. 16.

B
2~3 cm A7 2 Aw
a712 Ao 23 em 271 A4 90~95°Cell A 33T
-~ 7 o -~ oAl
’ Bﬁil a0 90~95°Col A 333t A5 20
|| X a4 -4l
g x7] 2740
45~50°Coll A 1127+ A= 45 BO‘JCLH]H 11;]; - (A% 1% &25= ol8)
ST 45~50°Cel A 11417 Az
B2 gy
=7] : 2~3 cmE A4
= o Sp=1
2703 emz mw | o ETSemE AR Lo emz Ha
4ol 1 3~4 cmz AT Fol i 3~4 em= A 85~90°Coll A 3%-7¢
20| -~ ril -~ oAl
° ] :Z(X)E 85~90°Col A 3%-7¢ G e
O X7 &4 a4
g x7] 2740
45~50°Col A 11417+ A= A 50°]c]oﬂL1 11;# e | (B 1% 2EE lE)
0 U 45CHl A 1A A
;:%.rf}su)
A%

Ad AA F A
g% 7] 271(X)
45~50°Coll A 11A13F Az

HAA AR A
90~95°Coll A 53t
%71 271(0)
45~50°Cell A 11413 A=

A4 A7 F Aw
90~95°Col A 587
047 27
(9% 1% 275

45~50°Cell A 11A13F Az
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D

O A= &34
O o]f28 Axokxo M= MA7A (Konika minolta)E AF&3te] L (lightness), a
(redness), @ b (yellowness)#ts SAHst oW, 7zt A9 103 HbE =45t

2 e Jepne

Jm.

O ofale] dX7](blanching) Z=71S e|ste] Axgh Hdxzoka] A5e] MEE FAH
A= F 8% okt dnkyg oz Aol dagt HE TR AEL UM, A F
EHo] Aty =, 7FE 2 Yo 2= 49 peroxidaseo|th o] §A4AE BE 2
o FHSA FxH o, 5& HAEdE EAdte SAEA JhE- A%
A F AEY AES ¥waA e FuEY, Y4 Y E doitta 4
A AthHLee %, 2012)

E 8. kA9 "HA7| 20E& 23S AT F-F7] AXFA A A3
Sample Treatment L a b
BN 74.61+0.01%D 17.15+0.02° 41.95+0.01°
e BSN 74.3240.03° 17.6740.07° 42.94+0.04°
BSY 71.9140.02° 19.93+0.05° 44.01+0.03°
BN 68.84+0.01° -1.67+0.02° 31.70+0.01°
Ay BSN 74.3240.03° -7.9740.02° 30.76+0.01°
BSY 74.54+0.01° -6.78+0.02° 30.22+0.01°
BN 56.61+0.02° -7.20+0.02* 29.17+0.02°
BE 23 BSN 48.82+0.01° -8.94+0.01° 27.49+0.01°
BSY 58.84+0.08° -9.77+0.03° 30.84+0.08"
BN 80.39+0.01° -0.35£0.01% 15.83£0.01°
22t BSN 84.97+0.01° -2.1010.01° 18.7140.02°
BSY 85.9610.01° 2.04+0.01° 18.81+0.01°

DValues with different letters within the same column in each group differ significantly (p<0.05).

O "X AALBSN)S A% 1% LuES ol&ste] HXl okABSY)e MEee= &
zkol7b AATh Lim 5(2001)¢] Atoll o8t frotr]e] YESF HJHF=
wdsks 22U da, aW T Zewdds SUAA AR A4
s " 5 Advh Kim 5(2013)2 UE AH S FoIFHe A5
stoll ofsl #-5-wo] o] w Azte] A& s A Adle] ¥ Folk
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O olol el L Aot HAo WA 2UOR 2FS AEeA @x g A
BSN)E AAstel 2 57] o] §48 Azobil £AE Awstglon, oo F
=4 9 JPREe A,

(h Az® AR, £ nese, g4, gahe 2472 o gstel B4F F 60
@ = FFE pete] A

(Carrot, pumpkin, broccoli, potato, sweet pumpkin)

[ Washing and peeling ]
[T

Cutting into 2~3 cm
(only broccoll 3~4 cm)

‘ Vegetables ‘

(85~95°C 3~5 min)

[ Blanching in b(nllng water ]

Cooling in cold water and
drying (50~60°C, 6~10 hr)

[ Sterilization ]

(70~80°C, 1.5 hr)

[ Crushing and sizing ]

) 2

[ Vegetable powder ]
F7] ol f4§ Axop AXIA

29 14 9% APz @ JHe 3
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4,1

3%, 1

A

(4) &

file)
0

—_
o

rvze)

AJr

fite)

oo

[e)

I

i

5 (2007) 4]

Lee
A7} ol

el
B

iy
fils)

= 74

Z o
= =

= ug7tx A&

o]
H

KeN
=

200 mLell A& 20 g

PN
AT SHF

Park 5(2005)¢]

ke
T

AzofA o] A7t 57

&

]

0 % F7] ol f4
b, WA

F2BE v Agrt 7 cm7t H

Ao %

e
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(7)

()

9)

2 % 77kl NRZ 55 ok AEAS = Ao WEAAL WMEE RS Amn
Goz HAHY HHRe A molZ =] T} Aoz S AEE
oot

A ZHO) = tan x 2;;

R:A2HAZe) 247
H:A2H4E9 ol

BE2 2|

a¥ 17 A4 53

22 FH L 7H 7 24
FAPAAFE R A (SEM)oll o8k - F7] o218 dxobfe] xH2F42 Scanning
electron microscopy (S-4700, Hitachi Co., Tokyo, Japan)< ©]-&3}
W ge] YA carbon HO]ZE Eolil o7]o] MES FI1F &

gto] AlZ SA AREsEAT AlE2 7HE A 10 kVellA 301 3 1004

ok
i) £

Z-F71¢ F-37I2 FES o248 ofAle AV|E FA57] 93] Malvern Y%
23 7] (Mastersizer 2000, Malvern Instrum ents, Worcestershire, UK)Z o]-&3}¢ oW,
22389 s F4 A5=E AAGst o] f A& okAle] AV|E F43Y

% Z g9 E 3% =A(total polyphenol contents)

Azokale] F ZYulE % 542 Folin-Denis WS ©] 8314
1 gdl 7 20 mLE 7Fste] wwksk & 429 water bathel A
7 90, 0]E 3500 rpmell A 1583 YA & A5
mLE F 3| Folin-Denis A% 1 mLE &

=5t 1
%Lﬁh— Ao 3FZF WA Ete] wgAIZl TS 10% NaxCO3 €< 1 mLE 7}85 S
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O

W ok io A A7 WA sle] wEe A7l F 96 well plateo] AlEE FYste] UV-Vis

=
spectrophotometerE ©] &3 725 nmolA FHEE SAHI}IY. EFEZEZ = gallic
acide ©l&3stl o, gallic acidE °l&ste] HAT EEIAHo2FH & Z9ds
S ug GAE/mgl & veRdt}.

ZF ZPdH o= g3 =H(total flavonoid contents)
gl

57 olfAE AxokAY & ZetR o= LS Zhuang (1992)2] WES WP}
o] =AYk Als 1 gol 70% (v/v) methanol 20 mLS 7}&to] mukal 3 AF2 9
water bathol] A MO 2 24X 7F FE3FA T, FE3 A8+ 3500 rpmol A 1557

e F

12

2 StAt F=94 250 ulell 5% sodium nitrate
150 uLE ¥a &

al

&

B2 HESAI AT 2 10% aluminum chloride

150 uL& 7}stx ¢ o] % 4% sodium hydroxide 500 ul ¥}

ZHF5 275 ulLg 7Fste] WkS A7l & UV-Vis spectrophotometerS ©]-83te] 510 nm

oM ETAEE =AUt EFEAE querceting AE3FoH, AR F ZddRw
& 5

quercetin®] ™3k Ad=F(quercetin equivalent (ug/mg); ug QE/mg)o =

39 19. F EHHEE TF A
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(11) €224 IdF 2 F 7tE2H=ol=E &F 54
O F-F7] olfAE Axokle Fned Fu 9 F J2E ol ¥ Ferruzi 5
(2001)¢] W W sto] ARRSEATE 1 g9 A&l 25 mLé] 80% (v/v) obAl=S 7}
® B<F vortexing dtel & Aol® F, wAE o] &8t 187 #A3 AHE 5
Atk #2487t By ABE 3500 pmel A 105 9k QARG T o] o7
oS F3333 % A (Spectrophotometer, Thermo Fisher scientific, Vantaa, Finland)®
2V 2y 470, 647, 663 nmol A FHEE =AU T F7] o4& HFokAe FEE
4 3 B T JtEEHEo = 3 AlAbel] o] &3 A2 offjel T

Ca (ug/g) = 1225 x A663 - 2.35 x Agy
Ch (ug/g) = 2150 x A647 - 510 x Ass
% JIEE ol= (ug/g) = (1000xA470 - 1.82xC, - 85.02xC;,)/198
(Ca= 22EF g, G, = EE2EF b, Am, Asr, Asss = 470, 647, 663 nmo] 7oA o] F35)

-
B\
[

a9 20 2229 ¥ 4 F JtRHRoE ¥ FA

(12) DPPH #d9Z &A% 54

O T -F7] o2& dxopAe] AA &5 2,2-diphenyl-1-picrylhydrazyl (DPPH,
Sigma)g ©]&3te] gt AALAH S SA 3t Blois (1958)¢] HHE ®Esto] 4
sHA T Al 70% (v/v) methanol®] H]l &S 1:2202= dto] wwkst & 429 water

bathell Al 120 rpm &2 2443 FE3FA, F=3 A5+ 3500 rpmol A 1527F A4

T FEAE oHste] AHgEith FE 4 02 mLel 02 mM DPPH 0.8 mLE

oo 1587F vgA171 & UV-Vis spectrophotometerS ©]-83}o] 517 nm

& SAET dEz27s AR FEF9 U2l 70% (v/v) methanols 2

KeR
=

o
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T I A
{ ;

] BRI 1

2% 21. DPPH 392 274% 33

(13) Ferric reducing antioxidant power (FRAP) &A

O F-%37] o2& Axokalo] FRAP assay: Benzie %(1996)¢] WS W slo]
AsFAth. Acetate buffer (300 mM, pH 36)¢+ 40 mM HClol £3j3 10 mM
2,4,6-tris(2-pyridyl)-s—triazine (TPTZ), 20 mM ferric chlorideE 10:1:1 H] &2 &%
kel 37°Coll A 30% F¢t 7F23te] FRAP reagentE A Z3ttt A5 70% (v/v)
methanol«] H &S 1:200.2 3Fo] nwkel & AF9] water bathol4l 120 rpm o2 24

e

A ZF FE5AT &3 AJ5E 3500 rpmol A 1587 dAR 8 3 FE NS oy}
o] AbgEtt & 0.15 mLol FRAP reagent 2.85 mLE 7}8tal 37°Coll A 15%

FRESAI & B EAR 593 nmellA FREE SASAY dE2TE AlE gl
70% (v/v) methanols Yol 43t EFE2FZ ferrous sulfate (FeSO, 7H.0)E
ARgBlG ow FEAAS 7|Fo R AR FRAP #S mM Fe*'/mgo 2 YEATh

a9 22. FRAP &4

(14) #7124 £4

O FT-F7] o4& AxokAe 7714 £42 3%, 14, 1, u, (10) ¥ 3 &Lt
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(15) Heb" By, B, §% #4

O

F 57) olf g ZzokAlel wlE By, B, 4L 33, 14, 1, v, A1) H3 5
st

(16) HEtY C &= B4

(@)

371 o)Al g dxekAe] HlEY C #4234, 14, 1, Y, (12) Y sdsich

(17) W29 IdF 24

=97 o2& HEzokale WElZlEH T FALS wElFLEE ¢F 100~200 ugol
S FHotol A4 AT ¥e ¥ 3% I24E AdEE £ 10
2petdE &9 1 mLE 7?’3}04 70°Ce] F=F oA 301 &3k
H=stsldth ol & 52 = Wz 3 5 1% d3stdESR &9 225 mLE 7F3k ¢
& AL (O], vv) EEd 15 mLE 7Fete] 103 JAESAT o] % 2,000
rpmel A 53 AAFEE st S ANEgAAE &7 F gdEFote] WEE 50
mLel Fo] AFE&HNE A x5t o™, o] PDA (Prominence, detector SPD-M20A)
7} A#¥ CBM-20A HPLC (Shimadzu corporation, Japan)E ©| &3t wWlE}7l= €l

e B

¥ 9. HPLC-PDAE o] &3 HEIZ" EAx4

Column temperature - 40°C
Flow rate - 1.0 mL/min
Detector - UVD 450 nm
Injection volume - 20 uL

Wk (85:15, v/v) (A)

Mobile phase
P t|Z 2 2 v|et (B)

-F7] olfAE 2HE(FH) okAAZ
Ne
Z-F7] olfA & aHE(FH)okA &A ME AE=
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O|F A2 OF2=TH(E-Z7])

2= (D=t
(OFXf: E=1:7)

X 2=XH(E-S7D

I¥ 23 2-37] ow4E ZHEFHH) KA &4 AL Ad=

(2) 2B <3¢

(b 2-F7) o8 FHokAS] A%, Bolh el B HASHE A s B
WA SolEE el Eolsel e £he Hud 5ol skl S
452 A Ak Ed Hn nAsh G Atele] AMgH o el s Fol
A4 g goldE Pl olF ool o BAFL A: Yt AAoltKim
5, 2017)

) 2dEEDE e Fe REYAE 2 PUAR weE FHoR A 4F %
e kgl BofolA URE HFer] 98 Fad JEelrh HYrlEe RYR
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(4)

(5)

Vegetables

(Carrot, pumpkin, broccoli, potato, sweet pumpkin)

‘ ‘Washing and peeling

Cutting into 2~3 cm
(only broccoli : 3~4 cm)

Broccoli

Potato

Blanching in boiling water
85~95°C, 3~5 min

Sweet bi;lnpkin

Vegetable powder

Coolingin cold water and
(50~60°C, 6~10 hr’

dryin

Sterilization z F
(70~80°C, 1.5 hr) Crushing and sizing

==

Carrot

Potato

Granulated vegetables

Sweet}—u‘mpkin

Mixing
owder : Water=7:1

‘ Granulation

l Drying (2nd) ‘
(45~50°C,7 hr)

Selecting |

F7] ol E 2HWE(HH) kA AxTA

Z7) oA 4 2AEGHY) kA oA B4 BA
SRR ERE R
Z7) o144 LB okl AR EAL 3% 14 1, U, (1) $

45 &
257 ol f4E adEEY)

NEEAEE
2 %7) o448 T
Qs

oF 4] o

ME 2L 34 14, 1, 4, @ Fu% 5

oA <]

obAlel GElE L WEH ZAL 3%, 14, 1, @)
obAlel A7t HAL 34 14, 1, U, (6) FWH
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(6) Ftdv A S o] &3 AAFH € ¥ F2EA
O Z-37] of4E adE(dd) okl JdAFE F W Fx BALS FednA
(Eclipse Ci-S, Nikon, Japan)< o] &3}

19 26. FSEV S ol JAFH R 2H TEEY

(7) FAAAEH 3 (SEM)E o] &3 dAFH 2 3W F2E4

O FAAAEAR A (SEM) 93t 2#=w(3g) oo FHFZEAL Scanning electron
microscopy (S-4700, Hitachi Co., Tokyo, Japan)< ©]-& =

o ¢FW carbon HO|ZE Hola o7 MZTS FuF B3 UG WFon ©EFS )
Z Z 1

SAo ARG MES 7HS S 10 kel

A

4. ZHY 2 3@ ol FA AF AR

7F Ms

O o]f7]&k gopr]o] Aol Mol wet FERS AFStE ot A2 FEjol
A ddaTtEel A AES AAste B9E WIEHEA F5 o9 vy T
1PAES AFHs= Al7lelth(Han 5, 1999). ©] Al7]9] FREL oJolo] Adg J%
LTHSE SN 2 AES d™stet JdolA dEes A de AAHo

O H fElvets 47 B3 o g <Qsto] stdo] FEIE SojudA JHgC A a8 dte
AlZrol A Zoj&al glom, o]y st A3F2 olfAle] Ade QJojNE FFS w1



colel mek Yl FEHFTE Thstar, Aol ARk 7 of el g

o> X9

2 Fg3to] ol R4S FFR(AY], Av)S ARAT e
1 aelE(HDE 7% ol gate] olf4E oBIAAE S ol o
) 2m] A5 Pho] Z e}

A AESd = de Zevs 3 o4 /et d 27).

1o oo Ll
o)

[
o3lok}
SR

e o e o
viet el 4 gl ZHEOlRAl

=57 1R 27| (BH0) x=7) 718) =£7] (L0

opt} ma| A Zg+0p T2y

a9 27 ZE YL A ol w4 AAFY FH

CZeue g oA AFY HH WgE 44
(1) T2 718 o] g9 zFZzA AA
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=

gul s 7 o)A AFe AEE FAS] flete] WA olwAE YT F olfF

o] #HA T 37~40°CE FAsH7] $18 40°C =24z H#ste] ALE3sFt
<59 o] 22 texture analyzer (COMPAC-100, Sun scientific Co., Ltd,

Tokyo, Japan)E Al-&3}

cell 2 kg®] =72 = distance format 50% strain®. = =743}

o]. Plunger diameter 50 mm, table speed 60 mm/min, load

(@) Aol 28 S B

O Zelms g1 ol f4 AF Aelay BY BAL 3, 14, 1, v, (1) WD FAste,

(5) 37

(7h) ol 4 &4 Az

(W) 534 Ag 54 334

O ZEulx 7hA o]f2] AFe 54 HAet 542 7hgd FAAS ol {2 AT Eo
UrE AAE 40°C9 rheometer (MCR-102, Anton Paar)oll 4] CP50-1 cone/plate
measuring systemeE ©]&3to] 1% strainol A 25 (frequency, o) 0.628~62.8
rad/s W0l A g4 E(storage modulus, G'), £4 &4 E(loss modulus, G”),

& A% (complex viscosity, n) % tan §(G"/G)E =Hs
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14, 2, v (9) B E

O
K
AC)
)
[>
o
¢ =l
s
Ho
1
2
K
1o
ot
il
AC)
=
il
1%
ot
NI
ox
rlo
w
o

(7) & SgExoE &3F =3

O g2~ 7HH olf2 A7 F ZgHw-ol= sk 4L 3%, 14, 2, Y, (10) W
3 s

O Zg U 7HH o] f2] AFe Fx22d 3wk 9 E JlEEol=stek =48 33 14, 2,

b, (1) Wt Bdsi

(9) DPPH U2 &A% %4
O =Zwx zby o] f4 Al DPPH oz 274% F4S 3%, 14, 2, o, (12) ¥

3 Fole,

T

(10) Ferric reducing antioxidant power (FRAP) &%
O melHs 1A ol f4 AES FRAP H3& 33, 14, 2, 1}, (13) W% S,

(o5

O =~ 7hH o4 AFe 7FEAE el 9ske] 40°Cel A 90U F A s A
S

Aow AR/ F wHAAS A3 7 G At FL SARES 2
al

gE 2~ 7HA o] 24 AEQ] shelf-life dl&5-2 7F5A 27191 40°Ceoll A F4WE &
2 FH A2Q20°0)°] o2& Qupats 7okl o] Quite ©l Ql
20°Coll Al shelf-lifes 3t =, Quats 2=%7F 10°C 53t
2~3m Asdttes 7ol gAste] A A THA EFA T, A E

(T+10)°Co A 8] &2 1t
a

[e]
o
Qo = Tcang a1z we &
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a9 29 1@ AR AlE

¥ 14 #3718 AAANE dHA £ A

#EAA X
g5 20179 9 4
g Hol:
AMAE AAFS] AZ(sample)= Zbzte] £ o] f2 AFS YT Aoz AR
Fo] HE

Aol BAA EA4PE A2 s AQUD. Ae B F )
EEAED v 2 9 58 AEWOE AFE Y8 FA7] gk

I2 | Wolg | FE2o|F| J= | WolF |F2o|F
g =5 HEZA|E| =ot | oA OFxf Dol | ofxf ofx]
) | O | OF) |[(¥780]) | (2789]) | (Z780])
34 5
Nz 5
0] 5
=4 5
538 75 e 5
<53 H=Y>

W AT 54, A 49, BEOIY 1 34, &g : 248, W% oka ¢ 13
= 78 97 A

(W) 2hatetd A

O fFAF=
O A= A FEF2 ethyl ether FAHE o] §3to] 7} A5 ethyl etherg 7}a}o]

7)
FE3t AHYAE o] &3] oA F|HA sodium sulfate anhydrous®
3

2A17F Eot 53
A7l 3 oS 7EE3dle] ethyl etherES A3 A A & A Alg=z AL
&5t T
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@

A7t &4

O ZeH2z A ofA AFe Ab7ke AFmadel gAste] EAsEAT 1 g9 #4
£ 100 mL AZZgk~=30] Y1 ether-ethanol (2:1, v/v) 50 mLE ¥ £33 &
, 1% phenolphthalein A]¢F 2~3W&S 7etal ¢ FMo] 307 A2 w7hA]
0.1 N ethanolic KOH &= A3t FAIHES A& 7FahA v ol A
A W or FAFS 4t

P ET SA

zZlel s ZbE o4 AES] st ETRE AEF A o Aste] EAEAT A

7+ Z 2~ 30 Y il chloroform : acetic acid (2:3, v/v) &3 25
Ld 1 mLE Y1 &35t i 108

[e)
7 gt 28 S E755 30 mLE 91 AA EE0 AL ohe 1% A EA
oF 1 mLE AA Loz Fo 001 N JMUEFEN R HAAHSAY. FAHE
e} HUsA WAkt

a9 31. #iEEt 54
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(12) A7HEAAA

= Zﬂl =
%;ﬁlgi Xﬂ}__ 7]':5151 7/iO] . %7]%: ::‘_I._E]T-qv/_‘: Z_]__\L o]_ﬁ_/ﬂ' Xﬂ%—_@{ U] xg%(tﬁ;g_ﬁ, H}E31
A

2 AE ) B3 e E e

(13) SFBE &4

@)

Tejes 2HE ol fa) AFe JYAR B AFTH Ve B rAel wet A

o

(14) 718 24

@)

g A ol f4 AFE FAAEIE, ok, Fel, 9) BAL HEFAY )
=

F % el mek Agats

(15) 71 AA+

@)

712 HAAF B2 = 2" 329 2ow, WU #5232 V]a==2 M(color), F(flavor),
Z(taste), A7 (mouth feel) ¥ AW 7] 5 % (overall acceptability) £ 22 1 3t3 o
W, 7le== 54 HERS ARESe] 5 (M9 FhH-33 (B Folth-14- (w5 vt}
=

371815 b,
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ZlE= AAE

| AFH AE7 @ (ot

B |

it

S 11=] WA 2OLTA H kS
cf & L}wEch L} =1 = Mol F=t o & F{ch
A=
- 1 S z £ z
! g — = —= =
(ealar] i by = = == =
wWol ok O = O O =
ol ok [ O = B LI
= L}smcl Ll ol = Mol =t fE ®coh
A=
1 2 2 + =
b ZE el (| O O | N
Cflawar] Ee = ) Lo o
wjol 5 ofag (1 O O O .
Z@ol% oks O = = - L
cf & vL}jwech (N 2o Fek ==
g FrTh
=+ 1 2 2 4 =
(taste) ZE e el | O | O I
i o] 5} ofap O T O B8 T
ZHo]aF ok = O = O O
s 1pmch Ljm s} el F=t A3 e
BEE
1 = a + =
A -
E =EE=} (| 3 O O d
[mowth—fesl}
ol ofq a T = B8 T
FEolH ofa O =0 O (!
i rpmct R = ®olch ex=l s ®oh
HF — -
AA4F Flae 1 E 2 4 5
toverall 2w Pl (] ' = O |
acceptability) wic)ar sk — o 1 =5 S
FE=1E °FF (| 3 (5 O (|

19 33. 2017 G-FAIR #4
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O Roasting ®Ho2 A£3 2-F7] offAE wrjet dAvje] dWtdEs Z43 dabe=
F 159F 2k winje] R dEe 412%, 2IE THS 1.86%, =AW SHS 0.13%,
Zod ke 7.17%, ©etE dEe 8666%2 FAFAL. dAne i shEe
353% Z3)% FTHFL 229%, AW TFFS 1.96%, =M FHFE 563%, ©sE g

6.5

¥ 15. Roasting 32 AXS 2 -F7] o|FA& Wule Fujo At E A4 ZA3

Proximate Composition (%)

Sample

Moisture content Crude ash Crude fat Crude protein  Carbohydrate”
o o)
s = 4.1240.11 1.8610.06 0.13+0.06 7.17+0.08 86.6510.09
(Z-F71)
an
e, 3.5340.15 2.29+0.10 1.96+0.12 5.63£0.05 86.57+0.33
(=-571)

DCarbohydrate(%) = 100 - (moisture + crude protein + crude fat + crude ash).

S 57
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¥ 16. Roasting 3o Z AZX3 % -F7] o] A& Wu|g duje] AT =3 i

Sample L a b
v )
(%-27]) 92.10£0.02* -0.3940.01° 12.7840.03*
aml b b b
(%-27) 89.36+0.01 -0.9540.01 9.5610.01

Dvalues with different letters within the same column differ significantly (p<0.05).

o FESFIAF

O Roasting FHOoZ A X3 o] F4& Mujo] FESAXFE 43 A9 % 179 2
o 257 Wu o] FEFHAAGFE 270 %O = roasting H A & W] o2t
FEFHAAS 1.08 %ol vlsle] fodor =4 FAHEJoW, F-Fr] Mule A
E FEEFHAFE 311 %= gz FEFEASF 069 %ol vlste] fejdow =
2 FAE YERNRITE ol& Fd roasting AE F #Wno] FRFAASFIF ozt
Hla @43 =S & & A

¥ 17. Roasting TR OZE A X3 o] F4 & 9no FEZAAF(WAD A A

Sample Treatment WAI (%)
) ] Control 1.08+0.07°"
(2 -271) Roasting 2.70+0.03*
W Control 0.69+0.09°
(% -F71) Roasting 3.1140.12°

DValues with different letters within the same column in each group differ significantly (p<0.05).

O Roasting 3oz Ax3 o|F2& dAve FEFHATE S43 A= £ 189 2
th 2-F7] dnY FREAAFE 708 %E roasting A etA] && dn| thERTY
F52A 4 115 %ol vjste] fodoz A SAHFHJoH, - 7] duje] A5 wg
FIEFHLAT7E 326 %= 2T FEFHAAT 075 %ol Hlste] fFojAor =2
A5 YA olE F3 #Wu| e} dn] % roasting A2 § FEFEAGFIF =olA
=5 g F AU
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¥ 18. Roasting 3 HLE A X% o]fF48& dAv9 FEFZIAAF(WAD 4 23

Sample Treatment WAI (%)
T Control 1.15+0.12°"
(Z-F71) Roasting 7.08+0.37*
- Control 0.75+0.01°
(F-%71) Roasting 3.2610.09°

DValues with different letters within the same column in each group differ significantly (p<0.05).

2t &3l= 2 B&Y

O Roasting sHo= A3 o4& Wre Faje 3 Aads A4 dd+= £ 19
S} 2ok 2571 W (roasting) ] &8l =0k WHEHS 2H2F 1.29%, 3.74% 5 HEUA L

, roasting AefstAl e Wul txatel] Blske] 83 ojqow F7t

SHS <% 7] W] (roasting)e] 7% Zy 3.46%, 4.17%%

roasting A2l ¥ 3= WHHo] fFojHor Folxl 2= 99},

wiox

o
pal

¥ 19. Roasting FHEE A X o]F4L Wujg &3= ¢ F§Y &4 27

Sample Treatment Solubility (%) Swelling power (%)
) Control 0.900.10°) 2.09+0.07°
% -F7 .
(257D Roasting 1.2940.10° 3.74:0.04°
) Control 0.53+0.06" 1.69+0.09°
= . > 7
(% -%7D) Roasting 3.46+0.70° 4.1740.09°

DValues with different letters within the same column in each group differ significantly
(p<0.05).

O Roasting THoR Axg olFAE v & B WEHS AT A=
2k %-%7] dvl(roasting) 2] &= 7.95% % roasting X2 FHA] &L FHw
|l 2.39%¢l Hlste] Fo]How Frtstglon, W&y Wk 878% = thEwel ¥
2.20%0l Hlste] fFojHo g Frtetdth oled A F-F7] Av|(roasting) ol A=
2510 roasting A2 & o WSt S oF 3u), HE&ES of 250 A=

<7kttt

2
5]
[\
()
2
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¥ 20. Roasting TR oZ A X3 o] F48 v L= L AF&E 4 A7

Sample Treatment Solubility Swelling power
1) Control 2.39+0.20°) 2.20+0.12°
(%-271) Roasting 7.95+2.07% 8.78+0.58"
1) Control 0.730.06° 1.76+0.01°
(Z-%71) Roasting 4.53+1.57° 4.5240.15°
DValues with different letters within the same column in each group differ significantly
(p<0.05).
o, gh
O Roasting FWOE AZF ol 4§ Wrlsh @vje] k2t 249 At T 213 2k o
qzte] Aole SRl ELFS Fuhah Uk Aloje] Go] @ wurie] Aol ol
WOl e Ao AehA YLH] Fracsek 5, 2007, R F7) el S g
412%% Z-T7] dvle] i 9 353%cl Hls) l=7l woll Qb2 winZh dvjET 5
= Akl A719k mfe]

A 248 Ao ARHL. FF7] olfaE wrs drje] B9
A =

¥ 21. Roasting 3 L2 A X3 o] F48 Wiuje} dAw|e otz A A7

Sample Angle of repose (°)
Yol (x-F7) 37.09+0.80%"
dAn(x-F7]) 31.1540.56"
W] (F-F7]) N.D?
An(F-F71) N.D

DvValues with different letters within the same in each group column differ significantly (p<0.05).
IN.D: not detected.

uh Q=R

O Roasting o2 A|x3 o] F2]§ Wnje} dwujo] AEiA Ay 9 349 e
Art. Z-Z7] Winlel 9zl A7)= 123 um, %27 vl A A7)= 121 umE =4
HRem, F-57] Wue 4 A7)E 294 um, F-F7] @vle] 9A A7]E 28] umE
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294 um
281 um

ot Tt

"(F -F71)

m(F -F71)

Y= 23

B

i3

£

I

A

123 um
121 um

=71

G

" (=

vl

4

FSA Tt

&

An) (2 -F7])

1Y 34. Roasting o2

O Roasting 3oz A

A A2y BH B

—
10

AJr

B}7F A= o] Fof A 4]

<

A dAkel 277 anR

A

i

O Roasting 3HOo =2 A

Fef 2 aL

°
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7000 - 100
6000
L B0
5000
%  aooo - 80 g
£ =
I [
E 3000 I %
-
=
= TLITEES )
=o=s7p [ 29
1000
_R___.:
X Facy
L o
o 2 a4 & 8 10 12 14

time{min)

19 35. Roasting $HO2 AXF 2-37] o444 Wuish Avly do|28 54 $4A

F214 Wvle Ao g ol ZA4slolom, &
717} 23 #ASFA] Eelo] Ao Erlslgtt

28 e FR6, 6, 7 wwE ZEld #
i 3 ), EAEEEG), BAPEW)] 34 A3e 1
363 2ok Wuzhs Batle ()7t Skl wel G GTol FATE Shek e
o, T2l elME w=7F SRSl mel GYIF GTe grol Shske Ae sl

A 4

ro
ot

abelol] Ola] =4 A Fery

25 2 25
3 s 0 ...ﬂ , ®
" 15 .
& kad e ® [ i
" (] F nﬂ“"
15 t ~ = i i
1 ! i
g Q E a @ &
o o ;A & 9
[ &
. 405 = e
) | 7 i
o e “\
0 9
°r 0
0.5 L L L -0.5 L I L L

05 :
0.3 0 0.3 1 15 -05 0 0.5 1 15 2
log w (rad/s) log w (rad/s) log w (rad/s)

1% 36. Roasting ¥ He=E Z7] o)44g WMusFE BEade AFBYE(G),
SHBAHEG), 23 E=0) 7. (W) 5%, (A) 6%, (@) 7%.

-05 0 05 1 15 2

(X}

NG
BN
o
P

i)

=7
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O ¥ 22+ 628 rad/soll A roasting 32 AX3 2 -F7] o]FA& WnusFE Eilo
G’, G’, tan § B n'g= YER I Utk WurbRe] wx7t S7HEe] wek GO, G
IL*7L°] Fo)doz Frtsldlon, o wE kel G ghel G'e #prY &

el & 4 T} o] & F3 winrte BAMN S e AL FAsta Stk A

o
T A} (Sun 5, 2015).

attE AL 9nEy 11Xt 32 JAAA A]Zo]

(A = A ()

FH(Cho 5, 2008). = w]

O Awd AL BASE tan 69 gol 1urk Fow Awd Bl el w4H Aol
2 Ag o
ul

7}#9] tan § % 1,E$1EW;W%$ﬂ%l@hl%EEi

e E gde] 2 A o 4 gt

W) 7} 2= HAAAA AR

E 22. Roasting 3WOE AZF %-F7] ol#4¢ Bu/te 249 54 Hd 54

E42%
Concentration G’ (Pa) G” (Pa) n* (Pas) tan &
5% 47.3110.65"  11.03+0.49° 7.7310.08° 0.23+0.01°
LR
o 6% 81.89+4.01° 19.61+0.98" 13.41+0.57° 0.24+0.02°
(%-F7])
7% 150.23+2.96° 36.09+0.74* 24.60£0.51° 0.24+0.00°

Dvalues with different letters within the same column differ significantly (p<0.05).

25 2 25

i o o oostm® M ®
BT & 3 aameeses 15 ke —— b a
L &
£ BE
15 - i .
71 15
g iy . T e
S e [ Sl P
o ¥ 05 + &
gdost - e By
= -]
2 05 x'“\
5 0
0 -
05 L - . : 0.5

-0.5 0 0.3 A 13 2 0.5 0 03 1 13 2 -0.5

log w (rad/s) log w {rad/s)
log w (rad/s)

1% 37. Roasting 3Ho=Z AxXd % -F7] o|F2& du7tF 499 AZELE(G),

EAGAE(G), HF23E=0)E S3 23 (B 5%, (A) 6%, (@) 7%.
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O I 23 6.28 rad/sol A roasting &= A X3 An| 7R EAAol G, G, tan § ¥ n

"2 hehha 9Tk Roasting APIZHES FE7F S74gl Wit G, G, freldow 3
pstgor, el mE wade] G'o gl G’ guv E A% U ¥+ At

¥ 23. Roasting 3HOE AZF %2 -F7] olF4& dv|7/tF E4d9 538 Fd A
2443

Concentration G” (Pa) G” (Pa) n* (Pas) tan 9
5% 40.96+0.81°V 15.06+0.29° 6.9510.14° 0.37+0.00*
an b b b
N 6% 48.82+0.18 18.19+0.13 8.29+0.02 0.37+0.00°
(=-F71)
7% 75.4611.68° 26.30+0.25% 12.731£0.27* 0.35+0.00°

DValues with different letters within the same column differ significantly (p<0.05).

A g g 2 EW TE 24

O Roasting THOoE AxF T F7] o|F2-& Wulel dwo] Pt P 2 ¥WH =%
= 43 Ay= 29 387 Zth Roasting 3HO® A Z3E o] f2]8 WMol &9
A5 Wil 7ol dAdE s #FE £ Sl olgEd A4S dxAH T n et
dAnl o] A o R7F Ay 22 Y] Fato] YstEWA TlEe] AVl T3
Aoz B wFoltH(Park &, 2009).

O Yoo 5(2003)2 o7t F2E a2 XA =9

o #2 AIZE oo w2 Y HS Yehttar Haskal vk wEbA roasting WS

H
N
N
N
=3
o
N
>
)
2
D)
re
A
BN
ot
ol

KHL 10,06 138 .3mm x40 SE(M)
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b \
KHU 10,044 13,3300 SEM) | ! 100Ume, 7

(x300)
1% 38. Roasting €22 AZxE o]#F4& e A9 AP R W 7224
2. (x40, x300), (A) : o (F-F7]), (B) : @u(F-F7])

b AEAHAE 4
(1) #7132 &4
O Roasting 3HO= AxT Z-F7] olF2& ¥Wne Aw|o] Frjd 4] HAije= £
249} 2ot Z2 Wv] 108 mg/kg, Ao -9 186 mg/kgeolRom, 12 wWn] 764
mg/kg, @7 2,844 mg/kgth mF2UlE WH] 166 mg/kg, dW 1,087 mg/kge] L
YEFLS W 25 mg/kg, A1l 30 mg/kg il o}dS W] 14 mg/kg AUl 19 mg/kg
St ZAE-2 91| 456 mg/kg, @V 2,326 mg/kg St

O Choe 5(2002)2 H9] =
I

JEF, 2FEe E480

4 Amol we wojsh Avlo
SHRES ol fadhs
=]

W, & Aol A Fr1dE

(¢

gerol T
Ante s} F4}

¥ 24. Roasting 3o E AXZ X -F7] o]F2a & wulel Hujo F74d 3z BA Ay

Mineral contents (mg/kg)

Sample

Ca P Fe Mg Na Cu Zn Se Mn K
) u]
- . 108 764 NDY 166 25 6 14 ND ND 456
(%-F71)
@l
. 186 2844 ND 1087 30 2 19 N.D 17 2326
(Z-F71)

DN.D: not detected.
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(2) Hlgt¥l By, B; ¥ C &% 4

O Roasting FHOo & A|xd % -F7] o2& wnle} dnlo HEd B, B, Co 3%
A Ay ® 259 2k dwt

kA o 2 o= HEIN By, By & HIEFY B E3HA| 7}

FTHSHA grElo] At (Ahn 5, 2010). Roasting 3 o2 Alz=3k wWu]e] H]ElT] B,

oZiHFO

o A mlepRlo] EAF A7) wiitelet B ot Moon &, 2010).

< 0.17 mg/100 gH 32 dAv]+= 0.65 mg/100 gH v} HEFY] Bo= ¥u] 0.03 mg/100 g%
@r 0.08 mg/100 gitt. ¥ o] ulewl gheFo] dmjo] H]ste] v A Aw

& 25. Roasting 32 AZE = -T7] o448 Hr|e} A9 v B, B, 2 C &% 4 2%

Sample (mg/100 g) Vitamin B; Vitamin B, Vitamin C
LA
- 0.17+0.00 0.03+0.01 N.DV
(%-%71)
am
- = 0.6510.02 0.0840.01 N.D
(=-F71)

DN.D: not detected.

2. g AzA I8 T -F7] olFHE& AEokA &A AT

AR B4

B

O T 57| o4& 41°¥%H4 A kA —L‘%% A e Ay
vko] 477%, B2 .
o wgkon, E}i‘i 6.18% = —’FE—'L%“] 7V =gk &3
I oo w BRIV 470% % Egrh dauko
2.89% Atk ARl AS- 119%= 7H 42 =

O AW FFE ZHro] 300%= 7Hg Eoki thyor HRFe, wod, g
) Ll %

N
rlr e 9 u;

N

o= FA yetwth 29 d ke BEIFE|el suto] thE 1
om, Ge 533%% 7 wokth ©gsiEe] Fheke @ere] 8651%% 7HE
W, oo 7HA7) 8380%2 E¢ wrEube 81.80%%ith Eut¥ K22

60.81%%F 60.87% = 24l 2ol & HolA| Skt
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26 F-F7] ol fFAE AxokA Y AWt E &4 A

Proximate Composition (%)

Sample
Moisture content Crude ash Crude fat  Crude protein Carbohydrate”
FZ(F-F71) 3.98+0.01%  2.89+0.14°  1.00+0.00°  5.33+0.12°  86.51+0.30"
ZEH(F-F7]) 4.77+0.01° 9.29+0.18*  3.00+0.57*  22.13+0.17°  60.81+0.51°
B2ZI(F-F7) 5361026 470£0.14>  2.5040.56®  26.57+0.04*  60.87+0.49°

ZA(F -F7]) 4.79+0.28° 1.1940.00° 0.3240.03¢ 9.70+0.01°  83.80+0.53°

G358 (F -37]) 6.18+0.26* 3.28+0.14° 1.6420.04% 7.11£0.04°  81.8010.04°

DCarbohydrate = 100 — (moisture + crude protein + crude fat + crude ash).
DValues with different letters within the same column differ significantly (p<0.05).

o *
2
f
A
o

flAE B ol
>

o

~

O,
°
N

T
=
O

_,d
ol

e ©
o B
o flo

N 30 rlo

]
o, e 2228 @

X 21. T -%F7] ol A& Aok AE F4 A3}

Sample L a b
FZ(F-F71) 68.35+0.03°Y 21.0140.08* 41.1740.05°
IEH(F-F7]) 77.76+0.01° -5.57+0.01¢ 26.95+0.01¢

B2Z(F-57) 57.11+0.01° -9.21+0.01° 28.65+0.01°
ZA(F -F71) 69.49+0.04° 2.2240.01° 21.39+0.04°
g45u(F -F7]) 65.38+0.02¢ -0.24+0.06° 52.20+0.03°

DValues with different letters within the same column differ significantly (p<0.05).
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-7 ol fA 8 ok FIdHIE d7] fEA AT FERFFASFE 1 289
2rh FEEAASFE BRI 951 %o® foHew JMd E=9gu FEEFIASI)
947 % FZH FA Aozt gl dEEre: oA or Jh vre FREEFEA
T(378 %)E ZtE Aoz Yewgon, aute] FREEAAFE 732 %, A= 569 %
AT
E 28. T-37] ol 74& AXFAY FEFHAAFT(WAD SA 23
= A n2Z 22 ey
(& -F7D) (F-F71) (-F71) (F-F7D) (& -F71)
WAIL 9.47+0.20°Y  7.3240.14° 9.51+0.56 5.69+0.03° 3.78+0.22¢
%) AT7+0. 3240. 5120. .69+0. 78%0.

DValues with different letters within the same row differ significantly (p<0.05).

£ 29. T-F7] ol A8 Aok &A= R BEY 54 A

O
T gy -
o7 zHbo] 3267% " T2 FEs YEWAY. I
2= 18.96%, A= 14.96% = 7HAte] &3 %7} fo8 o8 ok 1 L‘rE‘r

g2 B EEEE 7 Exa
(% -%7D) (F-%71) (-7 (F-%71) (Z-F71)
Solubility b1y " . 4 .
%) 30.87+0.99 32.67+£1.72 18.9610.14 14.96+0.08 36.75+1.56
(1]
Swelling power b N
14.93+0.09* 12.35+0.09 12.87+0.66 7.8610.04° 7.4340.20°

(%)

Dvalues with different letters within the same row differ significantly (p<0.05).
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712 3395°% folHow 74 AA e
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s

’

d(Oh %

25 AXE

17}

z] 7

7]

# o)

2o} 7]

W
-
oy

7 s Fye) 7k

2013) &

o]

3 a3

=
=

7 o448 AzckA el A7

— -
s 5

¥ 30.

o

e

o

ol

-7 %7 %) (F-F7)

(F-F71)

27.48+0.88°  26.44+0.41°  26.50+0.30°

33.95+0.74*

Angle of repose (°) 27.04+0.38°)

DValues with different letters within the same row differ significantly (p<0.05).
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A QA HY 2 EW TEEA
O F-F7] olfa 12 FAAAERASEMS o BEd Avs 19 409
wolm giglon, Zzke] gl whel Ewel

-8 Axofx
=
=

.
A wivhsh go] W

FE7F o
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mm SE(M)

A (F -

39 40. F-F7) o448 AxopAe AP 2 EW F2EA 23

JERA
ol A& AxokAe driA A= ¥ 4lel dEhidT AR BeEee] %
7] A 270 231 umelal, 57 9 271 302 umE SAH At Axsute
A A% fAbE A SRk ool we o A8 AzokAe] Ar)e 2-F7] 20
3~231 umelal T-F7]= 296~302 umé| =Z7E Za A= AS FJsled, F¥
Z-%7) ol fA S AxoblEs Telws 7Aool 2.FY] AEY URE, F-F
AzobE F-F7) Zeles o4 AT ARE ALgstgch

231. um fin 302 um

B2EY(XE-F7) B2EIE-F7D




203 um ] 296 um

suh(z -F7)) =H(F -F70)
=3
=

41. o] ¢-A 4 Aok YxRA Az}

O Felvlm e ole TR WA FhHHo] glow, AAMLEA F X
W Azt E4@THSong 5, 2010). o M4 HFEe B AfYTRE 2
S glow oheld gom, AR gy Agel oY X mel soln @Al
s #92 A SItkShanidi 5, 1902). FF7] olfA4g AxckA F EAE
FFe 49 A%e T 319 gom, F Feds FFe wsui nadest ve
P L P )

£ 3l T-F7] ol A& Aok F EYd=E ¥F 4 2

32 A EEE1 22} EEA
=
5

(F-%71) (F-%71) (F-%7]) (F-%71) (

Total polyphenol
(ug GAE/mg)

1.89+0.06%Y 5.49+0.07° 10.30+0.20° 4.1040.20° 10.45+0.09°

DValues with different letters within the same row differ significantly (p<0.05).

O T -57] o728 HAxopxle] & ZdtH o= s 4% A= 1§ 29 2ok F
FotEwolE e F ZYde IS S8 Ade viHAR BEEE7F 469
ug QE/100 mgi & dx ofAfFel vt FojHow 7HF Eokow, danke 446

34 061 ug QE/100 mg, #Z#F 1.18 ug QE/100 mg® el o, &

ug QE/lOO mg, &

£ & Zgtrol= S (017 ug QE/100 mg®E oA ow 7 v A5}
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E 32. T-F7] o2& xR F EHH o= FF
g 3 BE29g ZA o3t
(-%71) (& -F71) (-F71) (F-%F71) (F-571)
Total flavonoid 0.17+0.18% 0.61+0.40° 4.6940.19° 1.18+0.41° 4.46+0.29°

(ug QE/100 mg)

DValues with different letters within the same row differ significantly (p<0.05).

(3) 2229 ¥ F JIEH ko= TF

O F22L2 AEA d8 2
2w 7hEE ol =9 3 A
A ABE AR, 28 248 59 A8 S 7HAW Fakstd 2 ek e] Baya §)
HLee &, 2005).

O F-F7] o2& HxokAle] 2224 49 F JlREH w0l IS SF74g35ke] 1 330
Bt BEZEs e dxopAe] Hlgte] EE=d a¢ b IS A7 923
mg/100g, 3826 mg/100 gO.2 fojFow 714 %7 Uehton 1 oo ule] =
223 aG18l mg/100 g)o ZE2H b(29.17 mg/l00 @) o] %A el 2
23 arx= 7ZAH1.69 mg/100 g)¢F @3 EH2.02 mg/100 g), F<(1.71 mg/100 g)ollA
Ao v yelyon FEEd bolAk & AFES Hola Anh oe HA =

c

=~ hl
Mz Ezl 2zzdo] wiul g, PAdE vg Edsn Jom, nezdl
o= JriHoE ¥o FEEAL FHEHT dvks Ae ¢ 5 Ak

O Zh2Hrolbs wad, XA, F2 ME o X84
3 2AA R #ZFg3vtn dHA JHKim 5, 1 o]
e 2B HlEY A9l AFAZA @t AlEX, Sk S9

o
o

913 B2 2](38.30 mg/100 g), 3HH23.10 mg/100 g), BF+(17.02 mg/100 g), T3 1K
9.08 mg/100 el A & 7}EE o] =7} HEH L)

® 33. T -F7] o7& WXk 22 # F JtEEH o= FF(mg/100 g)

gz 51} vz 2y 27 w5}
(F-F7) (F-FD (EFFD EFD (FFD

Chlorophyll a 1.71£0.02°Y  51.81+8.91° 92.30+0.36* 1.6910.15° 2.0240.04¢
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Chlorophyll b 2.77£0.06° 29.17+4.99° 38.26+2.23* 2.710.144 1.1840.05°

Total
carotenoid

Dvalues with different letters within the same row differ significantly (p<0.05).
IN.D: not detected.

17.024+2.32° 23.1043.74° 38.30+0.15% N.D? 9.08+0.37¢

2k #d4ks 24 4
(1) DPPH #dZ &A%5 &4
O DPPHell 93 #AlFolse ofx~zmanlit ¥ B3 E, polyhydroxy W& 3H3HE,
HakE olwl {F 25 E DPPH ghuZo] &
oA = dEE olgsrt tde ddx E]
o] &= dow, A g AZE el ditstss

= W ol tHQue & 2006).

O %7 o4& Axcokel DPPH &tz 275 54 dab= 3 349 o,
ZZg 9 DPPH &tz 2752 7017%% the Hdxokf &l ulste]
Al vEbd Wb ZERRe] DPPH et 2 47152 14.98% =2 7Hd A Wbyt

Ho
1o
»
o
t
i [

O Kang 5(1995)2 # &} of5 o] phenolic acid¢} flavonoid ¥ 7]E} phenold =4 dj
gk BAbstY] X xEA o] EHEY FdEo] S5 AATsol o dsta 9l
thoofe] wet & EYHlsd F FoE ol 3ol =2 BRIV e X ok

[
S wlate] & WAHES AL UATte A

1>
oo

E 34. T -%7] ol f AZoksle] DPPH &9z AA%S =3

g Ry nzZ¢ 27 o3
(F-%71) (F-%F7) (F-%7) (F-%7) (F-%F7D)
DPPH
radical scavenging activity 17.3020.21°V  65.2614.78° 70.17+3.13* 14.98+0.90° 63.80+0.07°
(%)

DValues with different letters within the same row differ significantly (p<0.05).

(2) Ferric reducing antioxidant power (FRAP) &3

O FRAP 2 ¥ 2+
dE S AAEE wHeE oz &A WA atkst SANHAE o2 wWAYSF
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S ol HH (Yoo &, 2007). T 571 olwAE& dx

o
359 2Tk FRAPS @] B25% @atsiaol did fgeo] At AL e,

& =(20 mg/mL) 2AANA F-F7] oA dxokEe FRAPS A% 2
7 B228(5944 mM Fe’'/mg)7} o2 AZolA S Hlale] foHoz =74 AT
Atk ol Frbsl =42 e =] el tE AxoRxEd Hldte] B
ol Fajd oz Eok7] wirolet Ats H

T 57 o748 dxokA e FRAP 573 23

(mM Fe**/mg)

g 5 u} DR Ze A4 S

FRAP (Z-F7)  (Z-37)  (F-F7)  (F-F7)  (F-F7)

30.9742.86°Y  32.69+1.34° 59.44+1.27% 8.84+0.41° 32.5540.19°

DValues with different letters within the same row differ significantly (p<0.05).

. FEE B
(1) #7184 &4
O %37 ol 44 AxolAe FrA FF B Ant ¥ 363 2ok AF 549 ol
5 EHEE Efos @, AlERl D, Za, 2, e, ofd e Fr1de] A7 o
ol & 5245 &3t ol& BFa| Folofrt ghth(Park, 1999).
O B AN A4 opA(3, &, weEe, 21, dEvhelt meE % 714 Fo)
FHE o folr|o] BEdt JUAE ZZAF]7] 98 JYHESS 2323 Jria B
Ha Utk o] 7hEE oA g AxoRAel: o8 BFEty] A% ZE, e, 9, vid]
#, UEF 5o thF F71de] Hivlo] i o slsglom, Ay el Hu 3
Foll AFAsoFd <ol 100 mg wwHel H) d1h ok, e, Ay, Wit 59 "F 7
Ao ople] ol weh 1 oe] thas|del wste] e Ao eyt
® 36 5 -F7 o fAE AxckAe 7oA BA 2
Mineral contents (mg/100 g)
Sample
K Ca P Fe Mg Na Cu Zn Se Mn
g
- = 2519.58 342.61 16523 0.61 82.60 198.74 166 2.21 1.71 0.81
(F-F71)
5 u}
= = 1598.85 801.31 819.72 8.53 344.62 287.10 4.31 7.75 1.09 1.82
(5 -%71)
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— = 1292.62 362.80 683.26 3.57 219.13 148.18 7.35 8.91 1.26 3.93
(F-%7])
= )
= = 4436.78 69.87 205.06 N.DP 90.89 6.19 2.19 3.23 1.56 1.02
(F-%7])
@35 ak
—~ = 1990.60 205.70 160.30 N.D 103.80 420 N.D N.D N.D N.D
z-571)
DN.D: not detected.
(2) HEl71Z9, ¥EH By, B, 2 C &% 4
O T-%7] o2& xokxe wWEZIZH, HEY B, B, ¥ C &% &4 A¥+= #%
377 2ol vlEgH Aol ATAE delx WEIREES 7AAE AYst Z3A 2 A
I, sk BEEE dovtdA FAHES o H=zZelo wEFIEE geFo] 583
mg/100 g2 Feoldoz b =4 el HEY B3 B, 4 A3 E9 o &

ol 121§ okl &0l H|ste] BEFE 7} %-"4@2& =4 YERS

O Gfrote S 67/E o] % 2ojze HAF A7 ESEstd 229 Hldo] ‘?——_“35‘}
A B (Yoon, 2011). A& o E0] A= AES HIAH g2 2~-20%T F
A%, HER CE 2ol AFASH F&o] Eolxtta 48 A dvh(Park, 2009) 01
218 dzxofale] HlERN C ﬂ%’ﬁ TAAY HEF
2 7 =A YEsow, H] E
mg/100 g, # A= 8.39 mg/IOO g, 2
TolA Mg o] {FAE HUFokA= O]Tor"]

2=~ 0]

e Ao ARdh

1 pEw AR NpHLY EEE 2

£ 37. T -F7] o4& Ao HEZIZH, HER B, B, R C ¥%F £4 2%
Sample N I L
B-carotene Vitamin B Vitamin B, Vitamin C
(mg/100 g)
i
— = 3.62+0.54") 1.84+0.02° 0.43+0.06" 5.99+0.03°
(F-F71)
A
— = 1.1740.18° 3.28+0.20° 0.47+0.02° 17.180.65
(F-F71)
nz g3
- 5.83+1.13° 11.30£0.29° 2.17+0.20° 203.65+5.49*
(F-F71)
7+ X
- _} N.D? 0.80+0.03¢ 0.10+0.01° 8.39+0.21°
(F-F71)
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R

(F-%71)
DValues with different letters within the same column differ significantly (p<0.05).
IN.D: not detected.

3.3140.24° 0.96+0.02¢ 0.5140.02° 15.42+0.45°

o
:>IJ_I_I‘
Lo
N
s
s
ol
rlo

o] 2.79%, ZHt 3.24%,
e 206%= LelE(Hy) ofAl

8 BRZE7t 2656%2 9 F
ox 7 =A dewer, geow v A, denl g Fow w4 yehutth
Gtk ZA7b 2h2E 83.220%, 83.25% % 7MY Egtow, T Alg 7kl f
BRZEe] gehE e 50.18%% fFojHow M v v

HE o
(]|
ik
w
D
O
X
oy
_>|~l_‘
w
o1
O
X
32
=
Ay
folr
L3
lo
BN
N
ol
o

® 38 2-37] o448 TAEFHH) kA YRR B4 A

Proximate composition (%)

Sample
Moisture Crude ash Crude fat Crude protein  Carbohydrate®
32
o 3.4440.13? 4.9340.01¢ 2.7940.28° 5.6540.03° 83.200.19°
(-F71)
St
. . 3.48+0.12° 8.60+0.14° 3.2440.05 17.7440.22° 66.95+0.25°
(%-=71)
HE%E] b d
. 4.8340.13° 5.75+0.25 3.69+0.15° 26.56+0.36° 59.18+0.89
(2-F71)
d 3
N “z} 3.8740.14° 2.47+0.12° 3.59+0.29° 10.49+0.20° 80.01+0.07°
(%-F71)
o5
. 3.84+0.12° 4.95+0.02° 2.05+0.21¢ 5.91+0.11¢ 83.25+0.21°
(2-F70)

DCarbohydrate =

100 — (moisture + crude protein + crude fat + crude ash).

DValues with different letters within the same column differ significantly (p<0.05).
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399 2ok 2= (3

(7)o

& ads

Al
A

Jvmo
N

i
=

7] ol

=

M
=
N

=

o
N
ol
HH

bl frolmom 7t

2 29 =(F4) okAEd Hs

o] 20.28% T}

(&) oAl A b gho] (r)o]m=

3 a3

=
=

7] ol f A& THETHH) kY A=

= =
=

¥ 39.

Sample

i

34.75+0.09°

20.28+0.15*

51.85+0.13°Y

(%-F7])

-0.2940.02° 23.5540.03°

41.1310.02°

o
N

-2.67+0.02¢ 22.6340.01¢

43.2140.00¢

~
&
N

~—

20.2440.03°

3.21+0.02°

N

57.47+0.05°

(% -F7])

-7.15+0.03° 39.09+0.04*

62.20£0.04*

Dvalues with different letters within the same column differ significantly (p<0.05).

¢

X
__o_H
g
-

~

.EH

!

S LE(EE) oFA 9

Al
2

%7) ol%
A% Az

Z-

I B 2327 1179 %=

409 2o 2dE(3d) ok 9

3
it

bl

)

ZefE () oFAel ]

=
L

Be 615 %Atk AR FRFAASE 522 %2 T

i

, 2017).

=4
¢}

2 B3 JH(Kim

o
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£ 40. 2-F7] o748 2HE(HH) kA FEFHAAF(WAD 54 23
H

g 5} 227 27 EEA
( 2-F7D) (%-571) (2-%70) (2-F7]) (%-%F71)
WAI cl) b a e d
%) 6.74+0.06 7.80+0.09 11.79+0.48 5.22+0.30 6.151+0.16
()

DValues with different letters within the same row differ significantly (p<0.05).

__oé
b
rlr
oft
rl
-
s
=
X
fr
Jo
o,
ax
o
fr
N
o3
H
X,
o
30
[
g do for

R O S}

£ 41 2-F7] ol A& 2H=(HH) kA9 A= 2 BEY 53 A

i B neg &2 st
(=-F70) (%2-F7]) (%-F7]) (%-F7]) (%-37])
SOIE,'/”)IIW 49414038  34.69+033°  17.38+021°  14.69+0.13°  30.63+0.78°
0

Swelling power

%) 14.88+0.22* 13.3040.15 15.38+0.54* 7.32+0.34¢ 10.35+0.25°
(1]

DValues with different letters within the same row differ significantly (p<0.05).
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¥ 42, 2-F7] olF4E ade(FRE) kA9 G FAH A3
s Clly 2= 722 931t
( 2-F70) (%-37]) (%-37]) (%-37]) (%

Angle of repose (°) 25.88+0.28%  25.47+0.52®  25.75+0.25®  24.5440.99™  24.2110.96°

DValues with different letters within the same row differ significantly (p<0.05).

BAuAF S o] 43 X -F7] oS 2YE(HT) ok dAFHY € ¥H 7F B4
N PG o]gate] BHI x-F7] o]FAE adE(FH) ok dAFEY 2L F
a9 420 AAsFG o, AZ3 adE(IY) ok mdd oﬂﬁﬂ
Agtal 2] Fejo} A Fx BAo] ofHy] wjEo FALA

Potato Sweet potato

19 42 FFE AR 29T 237 w48 2WHE=E(FHH) kA YAIH
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Ab. FAIRAAEEF(SEM)S o83 2-F7] olwAE TWHE(FH) kA UAIH

KU 10,06 12 P 00 SE 4]

S
WU 12 Trimise 00 SEM)

39 43. FAAAEMZ(SEM) 2 3T 2-57] o|F4E& 2HE(FHH) kY AAFH
(A) 3=, (B) &4, (C) B2&¢d, (D) #A, (E) &4 (x100).
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(K

©)

~
—
o <=

g A 7 o] {24 AF M

ZYx 7HH o] {24 AEFY HZA iy ZA(Lab-scale)

T 7HH o] fA] AEL o] FAVE(R-FV], F-F7)E AES EFEL o) F
Exgle s oAz s FEropAZE A2 HAAGY] F 6714 AFS AN S
o} AFo| A& 7b7te] o] 4 AFELS x.-FV] FEZEHY A= CE, 37 FEZ
U ACM, %57 okAfzelyx VE, T 57 okaAflzalyx VM, %-37] & +ofA)
gy ME, T 37 FE+op ey ae= MMO.2 sttt

g 7HE ol fA AFY] HA mdeE BeAALE Fa AASIT o, o249
TeAAE Aolgsta A o AgFed gy 2 71::?\101]"1 ] olol=
7193 AAY 71¢ Aol A FRES Yo w AU THIY 44).

Z-57] FEZYIU2 o {49 wide 4A

Z-ZF7] FEzEu A o]lfAe wEguE ¥ 437 zZon, ASHAAN AyE F 449
2o wu)uks o] &3sto] A %3 CE13 dwnwrs o] &3 CE29 A% Z#39S o
2 Fox| A ¢kal TR = Aol Aste] Hutslrr olgglon, Azte] V| F oA 7}
A e HAELES el win el duE AdAE Hj&2 S CE3~CE59 Z$¢
CE49] AWl 71557} 744 =gkom CE3¢ A9 A7REo|A CE4o H]sle] vt
& A4S Wit} CES: CE49) Hlale] A7e E9koy} ut & S

CEART ©& H4E werom HFEHo=R o g Al 7%
2 o] 2] FHF wighv 2 HAAsT)
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¥ 43. %-F7] FEZFHY X o4 8 dH|(g)

45 CEl CE2 CE3 CE4 CE5
Roasting
Bl 1] 10 - 5 7 8
(%-F71)
Roasting
Eilsl 10 5 3 2
(% -F7])
A A 5= 140 140 140 140 140
A 150 150 150 150 150

Sample A K3 =%t Az ARAH7 s =
CE1 2.83 3.50 2.67 1.67 2.33
CE2 2.17 3.00 1.83 1.17 1.50
CE3 3.33 3.17 3.67 2.67 3.17
CE4 3.50 3.67 3.83 3.33 3.50
CE5 3.33 3.17 3.00 3.50 3.00




O Z=-%7] =& Zg9 2 wige] tigt #AsdA AdE 7IFoR st -7 FEX
gu s o fAel MuE FAFGOL(E 45), T F7] FEZLE s wsAan
= E 463 2k Ao JERE F 5] Wels @uiwg ol 43te] Axd CMlel
7} vigkom], mere] M= @ A Aol Btk ool Qo] Aol JEE I
ol 4ge = Ao pudd - F7] FEW} F-F/] RS 9P v £F
g CM2~CM7el|l et dzre] 7]&ki= CMIel Hlste] gtom, CM39 4% M, ¥,
o, A7 9 ANH Ao} g wA Geht 0§ 5] FE Zelez olf4d
HE e = AA sk

¥ 45. F-F7] FEZYHE o|F4 9 w3 (g)
45 CM1 CM2 CM3 CM4 CMb5 CM6 CM7
Roasting
1 ] - 1.46 2.92 3.65 2.19 - -
(%-F7])
Roasting
1 ] 7.3 5.84 4.38 3.65 5.11 7.3 7.3
(Z-%F71)
Roasting
vl - 0.64 1.28 1.6 0.96 3.2 2.56
(2-F7])
Roasting
@l 3.2 2.56 1.92 1.6 2.24 - 0.64
(% -%71)
A A 5 140 140 140 140 140 140 140
A 150.5 150.5 150.5 150.5 150.5 150.5 150.5
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X 46. -7 FEZYYE o] {2 AT HA 2
Sample A ¥ S Az ANA7| 5=
CM1 3.67 3.83 3.17 1.33 2.33
CM2 3.83 3.83 3.50 3.33 3.50
CM3 417 4.33 4.00 3.83 4.17
CM4 3.67 3.50 3.67 3.17 3.33
CM5 3.17 3.67 3.33 2.83 3.00
CM6 3.83 4.00 3.33 2.67 2.83
CM7 4.00 4.17 3.83 3.00 3.33

O9Y 46, 5 -537] zg9dx

(3) =-F7] oA=L o749 wjgn HA

7] Rz el o] f-Ao] wigiH|E= i
== VEAZL 71 =7 L}E‘r&kﬂﬂﬂ VEGA
o|+= VE67} ofxje] H]&o] #uje H
th e 7|sEe VES7F 7P =okom, VEquL VE2+&= wu 7|5%
S o] Vel fASE AES Holal
okt}= oAo] 9

o] njEat o] LA =X

473} 7“’“%

Mg 23 4RA Y

101:11
6}:‘]4_ u]—]

% e el
%t}}iﬂ wjole} A}

Aow AlmErk A, o A7 8 A9l 7SRl VEZE M 0 teht &

O %%
o] 7|1&
AT
=%
Wiz gleh Bte] 7.
L& ofxe] S+t
=
%7

OB mefuizs olfAlel AF wigvlw Agstelch
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¥ 47 2-F7] oAz YL o] F4 9] uiFn(g)

459 VE1 VE2 VE3 VE4 VE5 VEG6
Roasting

LIRS 9 9 9 9 9 9
(%-37])

A=

s = 0.75 0.5 0.25 0.175 0.125 0.075
(%-F7])

5 g

T 0.75 0.5 0.25 0.175 0.125 0.075
(%-%71)
BEEY

N 0.75 0.5 0.25 0.175 0.125 0.075
(%-F7])

23

. 0.75 0.5 0.25 0.175 0.125 0.075
(% -F71)

A A 140 140 140 140 140 140

A 152 151 150 149.7 149.5 149.3

E 48 2-37) ohAZR s o4 BEAA A
Sample A g g xldy AREE 7|35

VE1 3.17 2.50 1.67 1.83 2.00
VE2 3.33 2.67 2.17 2.33 2.50
VE3 3.83 3.67 3.17 3.33 3.17
VE4 417 4.00 3.83 3.67 3.67
VE5 3.33 4.17 3.33 3.50 3.50
VEG6 2.83 4.00 3.17 3.33 3.17
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a9 47 2-F7] obAZE YL o] w4 Higu] AN

F-F7] opATY N2 ol 49 wpgy] 4

&3] oblamelelsl WS S A9k 2B, WedA ks & 50k 2§
57) Wusl opalel e Delete] WEd VMI~VM3e] A5 VMIe] e 7)EE
A A b, A1l SEAAE AAAes e 95E e
Fgmelosol Ao WS Baske] WFF VMA~VM6l A VMAZH A, @, o,
A7 2L AWAEEAN e AFE Ueho] F 5] okbAZeln s o f49] W
NERE L
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E® 49. T-%37I

opf =2 H & ul gl (g)

459 VM1 VM2 VM3 VM4 VM5 VM6
Roasting
i o - - - 3.8 3.8 3.8
(% -F7])
Roasting
i u 9.5 9.5 9.5 5.7 5.7 5.7
(F-%71)
g
~ = 0.2 0.24 0.3 0.2 0.24 0.3
(F-%7])
v}
~ = 0.25 0.3 0.375 0.25 0.3 0.375
(F-%7])
2=
= 0.25 0.3 0.375 0.25 0.3 0.375
(F-%7])
7
- = 0.3 0.36 0.45 0.3 0.36 0.45
(F-%7])
A A 5 140 140 140 140 140 140
A 150.5 150.7 151 150.5 150.7 151
¥ 50. T -F7] o= £ o] {2 #TFAHA AF
Sample Al ¥ gt zdy AA7|s =
VM1 4.29 3.71 3.86 2.57 2.86
VM2 3.71 3.29 3.14 2.14 2.43
VM3 3.29 2.71 2.14 1.71 1.86
VM4 3.86 3.71 414 3.57 3.71
VM5 3.43 3.29 3.29 3.14 3.29
VM6 3.29 2.57 2.43 2.00 2.43

(B) 2-F7] TE+opAZ YL o749 vy LA

O %37 ZEroAZeluse] WFHE FEEeusg bz s wEE 7
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wom sto] dAselom (R 51), ¥t Avbe w529k Zvh ME49] B¢ ¥
AN BE 8o Mo{/\ﬂ 7V e 713 EE e oY, MELS thE uigulo] H)
3 RE #ASHAF FEoA T =2 HA4E Ao 2-F7] FE+opAZ Y a9 I
T wge 2 A A
¥ 51 257 FE+oRAZYHE o] {29 wEH](g)
454 ME1 ME2 ME3 ME4
Roasting
o] 5.46 5.46 4.25 4.25
(% -Z&7])
Roasting
el 2.34 2.34 4.25 4.25
(% -F7])
3=
R 0.14 0.168 0.14 0.168
(2 -F7])
¢ v}
R 0.175 0.210 0.175 0.21
(2 -F7])
a3y
R 0.175 0.210 0.175 0.21
(% -371)
Edols
. 0.21 0.252 0.21 0.252
(% -F7])
A A 140 140 140 140
A 148.5 148.64 149.2 149.34
¥ 52, -5V FE+opAZYHE o] {29 #EHA A
Sample 2 3 gt Az AR s &
ME1 3.29 3.57 3.14 3.29 3.43
ME2 3.14 3.00 3.14 2.86 3.29
ME3 3.29 3.43 3.00 2.71 2.86
ME4 3.00 2.57 2.57 2.29 2.43
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(6) T -F7 FE+opAZ YL o] {49 ujgn] 4A

® 53. T-F7] FE+opAZ YL o729 wigrl(g)

4859 MM1 MM?2 MM3 MM4
Roasting
1l 1) - - 2.72 3.4
(2 -F7])
Roasting
LRl 6.8 6.8 4.08 3.4
(F-%71)
Roasting
iR - - 1.08 1.35
(£ -F71)
Roasting
LR 2.7 2.7 1.62 1.35
(F-%71)
=+
= 0.2 0.24 0.2 0.24
(F-F71)
5}
= 0.25 0.3 0.25 0.3
(F-%71)
BE &
— = 0.25 0.3 0.25 0.3
(F-%71)
7+ =}
o = 0.3 0.36 0.3 0.36
(F-F71)
AA 5 140 140 140 140
A 150.5 150.7 150.5 150.7
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¥ 54 F-F7] FE+FAZIHYE o] 29 #

-
)

Ax A3

Sample A R st 2z A7 8=
MM1 3.57 3.29 3.29 2.71 3.14
MM?2 3.57 3.29 3.14 2.57 3.00
MM3 3.71 3.57 3.71 3.71 3.86
MM4 3.71 3.43 3.00 3.00 3.14

o - _
Y. ol A7E dEaTF mE HZH v 24 (Plant-scale)
. . o STz o o
O AR FA AAE A7 ol 54 AFSE olFAE A a Pl BEZ A)
=] = O = =] 4 = =]
P o, o BN wwule Frlekel A1 wWFE AP
O o] fAIZIE FF L7FFo] wWE Zeulx ol fae HA wiguls F 559 gow,
Lab-scalel Al 7]te o] f-2 2] v &4 S Plant-scaledl SF=Z 443t
° - -
E 55 o] FAI7IE FYLTF wE HAH ujdty
=gy A 7HH O] /f& BiEH
<=z|=7
- 20| oo BRI Jjos, ERZE AlS (Y Hot plateo] ozt 2)ojj 127F o 2]
- =57 golEol FE(/EN0IM bEZE 7tE
- =5|: Bo|Zem =20ty 527t st
T, = Lab scale Plant scale
TE =< SlEsamagealo)] uer | =uet PlesageanAa)] o= | =6=0
Ho== 11,70 50,00 11,00 50,52
o= HESIE% :%;% A 11.70 e 80,00 e 11.00 s 54.62
s === 0.20 T.54 0.4 N

EEH*A EEREE-5)] 0.25 Z12 .42 519

el of Ce=cl==oD)| 023 1.30 .77 10,00 0.57 2,00 25 15,38

=z A SiR= %_J'Dl 0.3z Z.46 0.45 5.54

EErRES-S)] 0.28 217 0.42 EAL]
B 1200 00,00 500 To0.00
A= TEO00 | 16000 TE000 [ Te0.00
=7 Te6.00 | 166.00 TE600 | 16600
25 A= Lab scale Flant scale
T =2 SEEsglEne Al sl= | Z0e | EsainEas e o=t | o =%
32 | moimeoy | sss | 4% oo | 9905 | —aig 1800 [—ggsg—| 8178
o === 0.28 .72 0.52 595

EEED*L SeH==7|) 0.35 219 f.60 575

el of A CEELES-5] KD 1.78 .41 10,94 0.56 5.0 57 18.72

=2 a2 SR = %_70' 0.44 Z.75 0.69 .31

ErsurE =) EE] 230 =E] EREr
E] 600 00,00 16.00 00,00
A ToO00 | 16000 o000 [ Te000
=7 Taz.00 | 19z.00 TE600 | 16600
o A= Lab scale Plant scale
T (' & PIEEEEEEEAQ] Hs0 [=esto DiEssEmss@] o gt [ Zesta)
e 510 70,00 510 70,00
S - 0[(s =) 0.00 310 0.00 #0008 o.00 =10 0.00 e
=Ze|g E SHo[(==7]) 3.90 a0.00 5.90 0,00
(==70) S0l =) 0.00 3.90 0.00 3000 a.00 e o.00 —
= 13,00 00,00 13,00 00,00
= A Te000 | 16000 000 | 16000 i e
=7 ToG.00 | 192.00 TG00 | 166,00 Ses i
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Lab scale

Plant scale

T )‘('E%  PIESEEESsA] e[St [Sust =g EanAg)] =0 [ =a=
SO(EET EXE] o144 E ]
== _— EIE 2] 74z TGS A6.98 Bl 770 i AT ek 7
=z 3~ =8 EREE-Ei)) .72 10,75 1,50 538
(= =00 Holls =21 EXE] 515 =T.a4 3219 350 S0 =T e
== T6.00 TO0.00 15,00 TO0.00
A= TE0.00 | 160.00 TE0.00 | 16000
= Toe.00 | 19200 Toe.00 | o600
T A= Lab scale Flant scale
s (l = 5 7HEE"E;§13§>’(EI) S Ata) Hg%g‘?) =202 | 7] EE"?%?E?EQj =t Aitar HAB%'S(;%) = E20%8]
EhE= ¥ 3 : ;
o= = 000 a8 .00 e300 .00 G H T.00 aEhEE
== Hol= 571 =51 Z7.00 3.30 55, 41
So[ls =) 0.0a 2ol 0.00 2y 0.00 2 0.00 252K
=7 TT.70 50.00 TT.00 A5G
= (;gimg»fom" Ry 0.20 T.64 0,34 2.62
e z1z o.41 215
== 0.Z28
e 1.30 - 10,00 - 2.00 - 15.95
0.3z 245 0.45 354
0.25 212 0.42 510
T3.00 0.0 =00 16,95
15,00 To0.00 15,00 T00.00
TE0.00 | 160.00 TE000 | 16000
TFa.00 | 175.00 Tee.o0 | o600
Lab scale Flant scale
Sl EaeAlg)] B|=(%) | =u|=ice) | s e [ saetAla)] b[=(%) | =o|=(%)
2559 T6.69 ] T7.06
5.98 297 569 231 B 2 9,61 .
1.25 5.00 2,73 17.05
e 4.27 HEs 26.69 wf3 3.90 L 24,30
e monie e T4.24 ma.00 T3.00 8725
= C-L—(faﬁn?;{’“" m.oa .75 ER=E] =50
s 0.55 Z.19 0.60 574
=71 oo 1.76 T.94 11.00 0.5 3.00 EXE] 18.75
044 Z.75 0.69 a.a0
0.55 2.95 0.65 5.95
.76 TT.00 =00 8. 75
S=-or 16,00 0.0 16,00 a0, 00
== TB0.00 | 160,00 TE0,00 | 160,00
= 176,00 | 176.00 Te6.00 | 16600
Q \n B
o ARk E B4

Ao AR B4 Ade % 563 2k Zeys M o2 6714

= il o U
AEe] 7 2 CE7F 6.15%, VE 5.33%, ME 5.85%, CM 547%, VM 5.43%, MM 5.76%%th.
3% 2 CE7F 0.75%, VE 1.25%, ME 1.95%, CM 0.85%, VM 1.30%, MM 2.70%%tt. 2=
A g2 CE7F 1.06%, VE 0.95%, ME 1.20%, CM 1.10%, VM 1.00%, MM 1.20%%tt &=
W e CEZF 7.03%, VE 816%, ME 812%, CM 7.38%, VM 7.99%, MM 7.96%%it}. &
k= g2 CE7F 8.02%, VE 84.31%, ME 82.83%, CM 8812, VM 84.28%, MM 82.39%%1 Tt
¥ 56. YL A o7 AFS P E £4
Proximate Composition (%)
Sample : ; I
Moisture content Crude ash Crude fat Crude protein Carbohydrate”
CE 6.15+0.03 0.7510.15 1.054+0.05 7.03+0.07 85.02+0.27
%-%7] VE 5.33+0.00 1.2540.05 0.9540.05 8.1610.13 84.3110.04
ME 5.8510.02 1.95+0.05 1.204+0.10 8.1240.08 82.8810.01
CM 5.4710.12 0.85+0.05 1.10£0.10 7.38+0.14 85.81+0.19
=-%7] VM 5.431£0.10 1.30+0.10 1.00+0.00 7.9940.05 84.2840.20
MM 5.760.03 2.70+0.10 1.20+0.01 7.96+0.03 82.39+0.00

DCarbohydrate(%) = 100 - (moisture + crude protein + crude fat + crude ash).
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a2~ 7 o] A Ao YA Ade 19 480 YEYTE %
o] 9lx} A7]E 118~128 um¥yl, & &7 139~149um ¥ A A7 ]%
At
L 143 um
[k i3 ..3'::' LY u s ..IITZ
257 =22 YX(CE) %7 ZFEZHYX(CM)
H 118 um "
- 139 um
-1 :l.'" LS
Z-F7] ok Z g 2(VE) Z -Z7] oA Z g 2 (VM)
) 149 um
1 127 um '
i SR A
. ) s b 4 ek ok —
5 ofxj 2] 9 2~ (ME) % 37 FE+okA =9 2~ (MM)

Z-57] ZE+
a

3 48. ZEHx 714

o

144 AES dEe 2
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O Zgdx 1 o4 AFe A% 54 Zd3de= % 5739 2o 257 gz A
o] 2] T+ CE7} 0.021 kg/cm® VE 0.016 kg/cm% ME 0.018 kg/cm’® =45
otk 2T

kg/cm® VM 0.038 kg/cm® MM 0.048 kg/cm?S. 2 =4 5] At}

¥ 57. ZYPYE A o/ 4 AFY A= SAAFH

Sample Hardness (kg/cm?)
CE 0.021+0.001°Y
% -%7] VE 0.016+0.002%
ME 0.018+0.001°
CM 0.035+0.002°
5 57 VM 0.038+0.002°¢
MM 0.0480.000°

Dvalues with different letters within the same column in each group differ significantly

(p<0.05).

O ZElHs 7 o4 AFe] dHolad” 54 4 dyb= 29 490 YEhin. =
gl o] Ao HEE okAlZh HrbE A @& CES H=7h /b Eokom, MEQ A
7F 7HE 9 Al A4 HA=d ol ok ek &l Foll 5ol Aol 7 MES] A

2
o
ok
o
N
32
o
S,
o
it
_,>L
il
e, 2
o r

_9"_

ol -2l Hlste]l Yt A7 2 F-F 7] o249 AEE CMeol 0.021

HOH
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=
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=1
=

7] ol G, G, tan &

=

582 6.28 rad/sol A
HE o] fAel G'o Fhol G'o #HETE & HS g

O i

ﬂvﬂo

i~

1

=
B

]

7] ol

o =
- a2

tan 629 3k

7bek=

o

_92_



33 - 33 r 35 -
3 § § 0 0D 3 | g | #
‘Lu.ulw
25 | IR | : %
. o e - 25 i 7y
[} £ i
- 27 . r -
2 v 2L i
£ ) P o ove £ Vi
w15 | w 15 @ > ®
Fy 4 =15 | -
= gt 1t g *e,
bl
05 | 05 .\
05t

0 : : : : ! 0
0.3 0 0.3 1 13 2 0.5 0 0.3 1 13 2 0

log w (rad/s) log w {rad/s) 05 0 05 1 15 2
log w [rad/s)

a9 51. 257 ZEE 2 7HE ol f4 AFY AZHAHE(G), ESHAEAHE(G), 23
(n)E =442%. (@) CE, () VE, (A) ME

¥ 58 -7 ZEYL HE o4 AFY T4 A 54 242

Sample G’ (Pa) G” (Pa) n* (Pa-s) tan 8
CE 179.62+1.98°Y 50.5240.51° 29.7240.27° 0.2840.01°
%-%7] VE 1267.93+44.03° 497.71427.09° 61.57+2.25° 0.39+0.04°
ME 1099.62.42.43° 428.29+32.73° 187.94+1.55° 0.39+0.03*

Dvalues with different letters within the same column differ significantly (p<0.05).

ol. 714 E 2 i3 g4 4

O ZEulx 7hH o] f2] AFS] 7leA B4 A3e % 599 2o Ve Adw 449 =
7] o4 T CE9 F Zdd= e 0344001 ug GAE/mg, & Z & H=ol=
gheF 1.42+0.22 ug QE/100 mg, DPPH #}t1Z A7%5 1845%, FRAP2 19.5+3.68 umol
Fe?’/mgollth. VEO & Z¢#E 332 143+0.02 ug GAE/mg, & ZdtH o= 3
% 3.00£1.08 ug QE/lOO mg, DPPH &}tz 5 22.10%, FRAP< 35.82+4.50 umol
Fe’/mgelli MEY % ZgldEs %8 161:001 ug GAE/mg, & Zd#r o= 3
% 3.80+0.31 ug QE/100 mg, DPPH &tz 4A%5 30.88%, FRAP2 40.63+4.63 umol
Fe?/mge] ¢l

O 57 o4 & CM9 % Z¥E %2 0.34+0.00 ug GAE/mg, & ZgH =o]=
g 0.62+0.22 ug QE/100 mg, DPPH #tZ 275 652%, FRAP2 11.38+2.98 umol
Fe’/mgolltt. VM2 & Zgl#E g3 09620.02 ug GAE/mg, & ZgR o= g
ZF 1.98+0.05 ug QE/100 mg, DPPH #tZ A7% 20.40%, FRAP2 29.96+3.71 umol
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Fe?’/mgol i MMY & Zd#s d3S 1.23:0.02 ug GAE/mg, & ZdtH -ol=

s}

& 2.38+0.05 ug QE/100 mg, DPPH &}tz A&7 27.31%, FRAP2 42.44+4.28 umol

Fe’/mgo] 2t}

E 59 Tem E olf4 AFY /AR 2 P4 8Y 24 23

DPPH radical

Total polyphenol Total flavonoid . o FRAP value
Sample scavenging activity )
(ug GAE/mg) (ug QE/100 mg) %) (umol Fe“/mg)
0

CE 0.3440.01Y 1.42+0.22° 18.45+0.67° 19.3543.68°

% -3 VE 1.4310.02° 3.00£1.08° 22.10£1.27° 35.82+4.50°
ME 1.610.01° 3.8040.31° 30.88+1.81* 40.6314.63*

CM 0.3440.00° 0.6240.22° 6.52+1.43° 11.384+2.98°

Z2.371 VM 0.9610.02° 1.9810.05° 20.4020.59° 29.9613.71°
MM 1.2310.02° 2.3840.05° 27.31+1.35° 42.44+4.28*

DValues with different letters within the same column in each group differ significantly (p<0.05).

1.60+0.01 mg/100 g, ¥ 7}=Ex=o°]= 0.61+0.02 mg/100 g3 ME®

0
iy
i
tl
¢

223 av 143#0.03 mg/100 g, =22 b 1.67+0.06 g/100 g, < 7}EE]L°]E

0.3240.01 g/ 100 g¥{ . VM MM 229 a& Foldo =z zo|7F gllom =
23 b= VM 1.6610.04 mg/ 100g, MM 2.00+0.02 g/ 100 g2 & J}2EH o=+
z} 0.56+0.05 mg/ 100 g, 0.10+0.23 mg/ 100 g1t}

¥ 60. X A ol AFS EEEE FF R F JIEEH = FF

Sl

7z}t

S ) Chlorophyll a Chlorophyll b Total carotenoid
ample
P (mg/ 100 g) (mg/ 100 g) (mg/ 100 g)
%227 CE 0.80+0.02° 1.33+0.02° N.D?
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VE 1.69+0.07* 1.60+0.01° 0.61+0.02°

ME 1.43+0.03° 1.67+0.06* 0.3240.01°

CM 0.90+0.04° 0.90+0.04° N.D
=37 VM 1.76£0.11° 1.6620.04° 0.56+0.05°

MM 1.76+0.01° 2.00:£0.02° 0.10+0.23°

Dvalues with different letters within the same column in each group differ significantly (p<0.05).
IN.D: not detected.

A AR e EASA A7t
(1) #5718 24449
O T W ol fA AT HE/NG A T NEe ® 619 2rh zejvs
o4 fE/He Ae] AaA ARE 40°Ce] incubators] W] ALLa)o]
Agsrgom, Qoat Aol oJetE, ELE 40°CE AL 20°CE FANHQE @
}‘}3}@ 90 x 28f x 28] = 360 x 0.8(FHAF) = 2883Y + 309 = 9670€Y F<
AfA Apestnm B Aol e Zaus o g4 FAFWE of 9~107)

2 o5 HAh

nﬁ" U%l

6l. T HUXA o] F4 AEFY FE73 A

Sensory Storage periods (days)
Sample O
characteristics 0 15 30 45 60 75 90
Description 5  5.0020.00 5.0040.00 4.80+045 4.67+0.52 450055  4.00:0.63
Color 5 5.0040.00 5.0040.00 4.80+045 4.50+0.55 4.50+0.55 4.17+0.41
CE Flavor 5 5.00£0.00 5.0040.00 4.80+045 4334052 4334052  4.00+0.63
Texture 5 5.00£0.00 5.0020.00 4.802045 4.6740.52 4.67+0.52 4.3320.52
Overall 5 5.00£0.00 5.00£0.00 4.802045 4.50£0.55 4.50£0.55 4.5020.55
acceptability
z2-357]
Description 5  5.00:0.00 5.00£0.00 5.00:0.00 4.831041 4.67:0.52 3.8310.41
Color 5 5.00£0.00 4.6020.55 4.6040.55 4.50£0.55 4.33+0.52  3.67+0.52
v Flavor 5 5004000 4.6040.55 4.6040.55 400+0.63  3.6740.52  3.33%0.52
Texture 5 5.00£0.00 4.6020.55 4402055 4334052 4.17+041  3.670.52
Overall

o 5 5.0010.00 4.80+0.45 4.4010.05 4.33£0.52 3.83%0.41 3.6710.52
acceptability
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Description 5 5.0020.00  5.0040.00 4.80+0.45 4.67+0.52 4.5020.55 3.83+0.41
Color 5 5004000 4.8040.45 4.80+0.45 4.67£052 4.50£0.55  3.8310.41
ME Flavor 5 5004000 4404055 4404055 4334052 3.83£0.41  3.5040.55
Texture 5 5004000 5.0040.00 4404055 4334052 4334052  3.6740.52
Overall 5 5004000 4.8040.45 4204045 4.17£041 4.00£0.63  3.6740.52

acceptability
Description 5 5.0020.00  5.0040.00 5.00£0.00 4.83+0.41 4.67+0.52  4.50+0.55
Color 5 5004000 5.0040.00 5.00£0.00 4.83+0.41 4.83£0.41  3.6740.52
M Flavor 5 4804045 4801045 4.801045 4.674052 4.67+0.52 4.17+0.41
Texture 5 500£0.00 5.0040.00 4.80+0.45 4.83+041 4.83:0.41 4.3320.52
Overall 5 5004000 5.0040.00 5.0040.00 4.83+0.41 4.8340.41  4.00£0.63

acceptability
Descripion 5  5.00:0.00 4.8010.45 4.80+045 4.83+041  4.50+0.55  3.3310.52
Color 5 4804045 4.6040.55 4.6040.55 4334052 3.83£0.41 3.1740.75
=57 VM Flavor 5 4804045 4.8040.45 4.80+0.45 433082 433082 3.1740.41
Texture 5 4804045 4.8040.45 4.80+0.45 4.67+0.52 4.50£0.55  4.00+0.00
Overall 5 4602055 4.6040.55 4.60£0.55 4.33£052 3.83:0.41  3.3310.52

acceptability
Description 5  5.0020.00  5.0040.00 4.600.55 4.50£0.55 4.3330.52  4.17+0.41
Color 5 4404055 5.0040.00 4.6040.55 4334052 4333052  3.5040.55
MM Flavor 5 4804045 5.0040.00 4.8040.45 4.674052 4.00£0.63  4.00+0.63
Texture 5 5004000 5.0040.00 5.00£0.00 4.83+0.41 4.83+0.41 3.67+0.82
Overall 5 5004000 5.0040.00 4.60+0.55 4.50+0.55 4.33+0.52 3.83+0.41

acceptability

(2) A7}t

O #eo] A Ald gstd At W3l F 3 7R = AWAke] F7FoltH(Sung 5, 2011).
Aol = oF 1% Aol Adoe] l=d A T |AA Absso] &9t3 YA E s
Ay Ab7bel] &S vt o]H s A7t F7F= 7l lipase, lipoxygenase 52 &4
7F #otH(Kim &, 2016). A% 717F & Zel9 s 1A o] f2] AEFe s =4
St A3 BE o]lf29 A7tE 06 o3tE A Ao, o]y A= Kim 5 (2016)
o] A FVIE AHEd dujyl e st #AsEE 2AE A Sue= AT

(3) #s &7}

O FA9 AFASE BB YPoRVE AgHDE

¢
fo
ol
k1



o spatalEbE Abvksh v

ST
™

A olf4 Al

st HE v

ZA AbE T

Ay A
it

Eb = A

=
=

—_

0
o

K

0
K

o

o

)

;3_]__

e

|

==
=

ol
=

A

= At

2 A o] dwe 372~376 kecal/100 g2l

Fh AR B

N

IH
]

_E.u

MM
372
81.19
3.85
8.73
1.42
0.27

VM
375
82.54
2.99
8.79
1.07
0.28

CM
376
84.61
0.14
7.09
1.05
0.35

ME
373
3.48
8.26
1.17
0.31

80.32

375
83.10
337
8.48
1.01
0.29

VE

CE
374
83.53
0.17
742
117
0.34

%4 AEY YA £ A

i

i

Fad

171
%)
EF
(kcal/100 g)
H

z A%

az
(/100 g)
(g/100 g)
(g/100 g)
(g/100 g)
E 3}
(g/100 g)

g3 E

62.

X

=A%

(g/100 g)

G
)

6.91 0.76 9.14 8.71
- 97 -

9.66

1.34

(mg/100 g)

(mg/100 g)




3

0.56 0.90 0.85 0.48 0.96 1.24
(mg/100 g)
Zs
10.53 42.27 33.34 10.10 50.13 58.52
(mg/100 g)
H EtEl A
(ug RE/100 g) ) ) ) ) ) )
H E9l B
15 By - 0.07 0.08 - 0.09 0.10
(mg/100 g)
sEr C
1.44 2.58 3.65 1.33 7.21 14.31
(mg/100 g)
O Zeuz 2@ olfA AE YUY AFS A9 FANoE BN P49 FFe
% 633 2ok BE Zelu o fAdA b R71de A3 mpadige] EAsE 2
& sstgon, QAN BRE s Fe A REGW AAe] PP} wgol
QP Fi uFT/)E ofdn THE EASE AL FASA
E 63 ZPY2 27 o4 AEY F/Q B4 A
Mineral contents (mg/g)
Sample
P Mg Zn Cu
CE 1.17 0.31 0.018 1.37
%257 VE 1.52 0.45 0.020 1.85
ME 091 0.53 0.018 1.97
cM 1.44 0.45 0.020 1.43
37 VM 1.64 0.49 0.022 2.33
MM 1.93 0.58 0.020 1.97
g AAEAAA
(1) " A=E HA
O Zeuz 1A olf4 AE VAR PAET AT L wpdels At 4 A
o] vkt wiEol o]F APEAIZ]Y] flM UARS] AFAAAN FrAHom AFEAe
splck e olflel MAE AAbds igE 2 ehdels Adsat BE SRy
ol ugrown, o5 & Tl oA MAEENE M AEde & 7 AT
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(2) 9FAUE L EBEAL AHAA

O =ZgH¥s hd ol A devs B EEMLss HAMEY B ZEHi o]
A Al A ast BEMLTE HEY W3 ZE e

O ZeHa A olfH AF EE AAE AAckelE A¢: QAL /e Aol
Qe REE PO s FFy] FRIZYACM), BT A(VM), FE ok
o na(MM)E] MR 2l 71 EE AAE AGEs

O MR NE% A4 Avs B 64% ok Zalm ol AT AW /5w
A o149 Aolg molA kAW, MMl 7)EE XA Fush e 07
3ol AR ofUeh F goRE £ A AL WS FF nge w, FE
obA melwzol g 2u4EY WA b Eeh CMe A4S F A7 %
b FeMoR B JErdom, VMl 7E%E AAN AL ok H#9) Fol Fatm
DA tha Acks 97l Ak AAFEE] QA FERE WASHE BHAA o]
g 5%, 2 Bar} 9% A0E AR

¥ 64 T E 2 7HH o] f-4] AFLY AM|A 7S E HAF A3

AMA7|ZE

A K’ % Az
CM 3.9310.74®Y  4,03+0.89* 3.9310.91° 4.23+0.73*
%71 VM 3.6740.71° 3.5740.94° 3.70+0.84° 3.50+0.86"
MM  4.1330.51® 3.900.76® 4.00+0.79° 3.8740.73%

4.0740.74*

3.80+0.61%

4.1040.71*

DValues with different letters within the same column differ significantly (p<0.05).
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as FezYa(2-37)
B 7} Az 97} 2o 22 )
HEL o )
LAEH | BAR | AW | PlEE | AEEE] | Ba/REE] | FHeld
(A/kg) | (@
ezt (d/g)
uj o
o 3417 | 910 31
(%2-571)
)]
N A 0
Z;] 114 | 20 34 20 47 210
L 3,641 3.90 14
(=-F71)
Anl
) 3641 | 0.00 0
Cad))
45 183
27 256
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N dw7t4 490
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- FEZYY2(2-F7D) AHA AL WY -
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2. BAR 1149 —-——-——-mmmmmmmmmmm - (£%A, PVC, iz, Ho|Z %)
3. 4w 209~ AR, e, B AN 5)
4. Y7H8H] 3P e (FEzEY s AF YE AT Y R)
5. AZZH] 209 —---mmmmmmmmmm oo (BFu], PN/ SR AR F), 22F)
CAZL7E A 2339 - (1+2+3+4+5 7))
7. B/ERH] ATY o (AzL7ke] 20%)
8 Agele] 1158 —-----------mmmmo (A 291 7ke] 90%)
9. HFAQAE) ——m o 4909 (6+7+8 FA)
10. @} 7H3 (Box) ————————————————————— 342794909 x TS = 34279)
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a8 oA ZTHYA(X-F7])
97t A =L 7} oo # 2 1
487 Hg) [ .
AsH] | HAE | QM) | ] | AR | Bay/gRd] | 9geld)
(d/kg) | (g)
o A7t (2/g)
LR
oL 3417 | 11.00 | 38
(% -F7])
ul )
- = 3,417 0.00 0
(F-%7])
L]
. 3,641 0.00 0
(% -F7])
]
- = 3,641 0.00 0
(% -%7])
=
s - 27174 0.34 9 114 50 32 30 63 285
(% -F7])
¢ -
. 32,212 0.40 13
(%-F71)
s
— 34,461 0.38 13
(-F71)
7+ =z
_ ”Z} 16,041 | 0.46 7
(-F7])
o5 at
- - 24,358 0.42 10
(%-F71)
90 226
A A 348
316
Mg wojrt3 664
=< (Box) %713 4,650
- oA Z Y 2(2-F7]) AHA L7HAA WY -
1. 9A=Y 90— (A g 747t &5 aglste] ak%)
2. HAE 1149 - (234, PVC, ¥, HolZ )
3. 1AM 50§ o (A9, Ao, R, ALY 5
4, 97184 329 ————————— (R Tl 2 AE AYAS Y3 A7)
5 Az74H 309 ———————————————————— (279, FEYEN (A7 FE 98 5), AR EH])
6. AZA7}F A 3169 —————————— (1+2+3+4+5 §H7)
7.} 3/FHN] 639 (A 291 7}e] 20%)
8 @ole]  285Y e (A Z= 7ol 90%)
9. FIAAURE) e 6649 (6+7+8 )
10. o} 743 (Box) ———————————————————-—- 46509166490 x TR = 4,6509))
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d= FEobA T 2 (2 F7])
w7} Az A7t vl 2] H)
o & < _
S W agzn) | maz | gz | bl | Az | gwmen | gy
(d/kg) | (&)
dAa7t (2/g)
vh 1o
i ‘L‘ 3417 | 7.70 %
(=-&7])
Hh 1
j_] 3417 | 0.00 0
(F-371)
e
L 3641 | 3.30 12
(i-?ﬂ)
&
. 3641 | 0.00 0
(F-&71)
gz
o0 27174 | 0.34 9 114 | 50 32 30 63 285
(=-&7])
B
. 32212 | 0.40 13
(E_'Tﬂ)
D)
o 34461 | 0.38 13
(i-?ﬂ)
ZF X
i “j 16041 | 046 7
(2-F71)
93
A 24358 | 042 10
(% -F7])
91 226
27 349
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N w74 666
%S (Box) #uj713 4,661
- FE+ANZ I A(Z-F7]) AHA H7HAA Ug -
L QA8 91§ —— (A= zZtzte] o9 medlo] Ab%)
2 B 1149 o (247, PVC, Ht2~, Ho|Z =)
3. 9748 509~ A9, B9l TR AN 5)
4. Q7FEH] 329 (FEroka)Zam ~ A E QNS 9F ArlER)
5. AZZH] 309 (B5H], S (A7) A8 5), 2REH)
6. A=At 317Y (1+2+3+4+5 )
7. % 3/ERH 630 Az 7k 20%)
Cgddolel 2859~ (A ZA 7+ 90%)
9. FHuj 7} A (12E]) — e 6669 (6+7+8 7))
10. T} 7} A (Box) —— - mm o 46629 (6669 x THY = 46629)
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s FEZYHY2(FF7))
71 Az A7} ol 72 1]
%i% HH@'H]
gy | BAZ | QAH] | kEH] | A | B/ERE] | 9901Y
(d/kg) | (@
o447 (d/g)
]
o 3417 | 3.36 3.36
(=-&7])
) 1
&%) 3417 | 7.84 7.84
Ta U] 114 20 42 20 50 226
s 3,641 1.44 1.44
(2-F7])
&|v
. 3,641 3.36 3.36
(F-&71)
56 196
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2. BAE 1149 (£3A], PVC, ¥, Ho|X Z)
3.¢eAY 20— AHFY, #Joi, s, ALY )
4, Q7N 429) ——mm e (FEzE s AF RS AT AER)
5. AZ 7N 209~ (B7, KA FEAR 5), 22F)
6. AZQ7} A B1Y (1+2+3+4+5 §HA)
7. B3/FRHE 509 - (A 272 20%)
8 ol 269 (A 2712 90%)
9. AujAA(12E) —————— 52891 (6+7+8 &HA))
10. 7} (Box) —————————— e 3,695 (5289 x 7719) = 3,695¢))
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9= PR ZE Y A (F-F7])
a7} A =7t o 2] 1
9549 Hlgha) -
GAEH] | FAE | 4] | FEH] | ARAgE] | F/eRy] | 9Pely
(9/kg) | (g)
o7t (2/g)
i o
. 3,417 3.90 13
(=-F7])
Wl o
— . _] 3,417 9.10 31
(F-371)
il
L - 3,641 0.00 0
(%-&7])
dwl
- = 3,641 0.00 0
(F-F71)
3=
- = 27174 0.51 14 114 50 39 30 71 321
(F-%71)
koAl
o 32212 | 0.60 19
(F-371)
ER= |
— = 34,461 0.57 20
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7FX
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3.91m 509 A A g A 5)
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5 Alzx7AH 30 (7Y, FEHENAY FR2d8 5), AEEH])
6. Axz=L7F Al 3B6H - (1+2+3+4+5 )
7.83/58H 719 - (A xL7+9) 20%)
8. o) P1Y (A ==L 7k 90%)
9. B AFAARE) 74890 (6+7+8 )
10. S 7HE (Box) -~ 523697489 x T/19 = 5236%)
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48 FE+ofAN Z Y X2 (F-F7])
@7} Az 47} o 72 o]
4=7 Hfgh] 5
AsH] | FAE | QM) | k] | AR | Bay/gRY] | 9Ygeld
(4/kg) | (g)
o7t (2/g)
vh 1
i —U 3417 | 273 9
(=-&7])
B 1)
o 3417 | 6.37 2
(F-%71)
2Rl
. 3,641 1.17 4
(i-‘a‘ﬂ)
v
. 3,641 2.73 10
(F-&71)
9=
. 27174 | 051 14 114 50 32 30 71 322
(Z-371)
3
. 32212 | 0.60 19
(F-%71)
224
. 34,461 | 057 20
(& -&71)
yddyd
Z“L_} 16041 | 0.69 11
(F-&71)
EEa
o 24358 | 0.63 15
(-371)
125 233
27 393
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Mg Au7t3 750
£ & (Box) #4714 5,250
- TE+OEAZ I XA(F-F7]) AFA AL Y -
R R I — (A S 7h7re] F8& mestel AE)
2. BAE 1149 —---mmmmmmmmmmmmmmm e (234, PVC, ¥z, o] Z %)
3.R1AH 508 e AHEl, Algl, Fug, A0 5)
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7. BI/FRA] TIY e (A9 7}e] 20%)
8 dolel 3229 e (Al 21 7H¢] 90%)
9. Fuj/FA(12E) 7509 (6+7+8 HA))

10. o717 (Box) ——----------------—-—- 525091 (75090 x 7Y = 525091
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Effects of blanching treatments on
physicochemical properties of vegetables

o4

Effects of Blanching Treatments on Physicochemical
Properties of Vegetables

Jun-Young Park?, Yoon Hyuk Chang, Yu-Ra Kang, Young:Sang Chlng' In Ho Kinr, Hynwnn Bae’, Yun-Kyung Lee
. Kyun ity, Kor

Joongbu Universi

*Gimpo Agri-Food Processing Farm Corporation, Korea
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1. Materialy
* Vegetable samples
- Carrot, pumpkin, broceol and potato were obtained from
Gimpo Agri-Food Processing Farm in Gimpo, Korea
2. Methods
* Preparation of vegetables

- Provimate anahysis: AOAC methods (2000

Inc, Waldham, MA)

* Evaluation antioxidant activiies
holyphenal conten: FolinClocaicu reagent methods (2005)

CONCLUSIONS|

- Total chlorophyll and total carotenoid contents: Ferruzzi et al
oor)

1. The color analysis showed that the a* values of blanched vegetables became more negative,

2. According to mincral composition analyss, it was found that Se and Ma values were sigaificanly increased after
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No. =% St=2 A A} AN I=
Effect of storage conditions on SIHAG,
) sensory and microbial Indian Journal of Manvesh 2015
characteristics of developed pearl Dairy Science Kumar, et
millet based weaning food al
Td WE
A71AFE FHEY 3 T/ pearl millet o] &3to] o frobg o] FAAEFES AxsF o, Az
o f2le] AFgzAd W AFH, MAESNH 54 2AS 24

Storage study of weaning food

The developed processed pearl millet based weaning food

Table1 Effect of storage on sensory score of vacuum packaged developed cereal based weaning food

) i ) Sensory attributes Storage Period (Months)
consisted of 35% soaked, germinated, pearled and extruded 0 1 B 3 3 5 5
pearl millet flour, 25% extruded wheat flour, 20% sucrose, 13%  ColoreAppeaance 758008 75802 TSEO2P  ISEOIE T4R0IP  T4EDIR 740000
2 Rt ) Flavor 178007 TTEOIY 120200 767:008 763019 763006 751025
SMP and 5% WPC-70.The developed processed pearl millet  Comsistency TP TAMOF  TA00P T3ALP TIMOIE 730014 728007

based weaning food was further fortified with electrolytic won
to the tune of 12 mg/100g and vitamin A acetateto the tune
of 360pg/100g to meet the Recommended Dietary Allowances
for Infants between 1-3 years age group.The developed
weaning food was packaged under vacuum and ordmary

packaging (without vacuum) in aluminium foil lammates of

100um thickness and stored at 23£2°C in an incubator for six
months and the sample were analysed after intervals of one
month for sensorv, moisture and microbiological analvsis.

Overall Acceptability ~ 7.65009" 756012 754022 730000 T49:01F  TAROIT 738006

Data are presented as means=SEM (n=30), Means within rows with different superscript are significantly different
(P<0.05) from each other.

Tahble 2 Effect of storage on sensory score for ordinary packaged (without vacuum) developed cereal based weaning food

Sensory atiributes Storage Period (Months)

0 1 2 3 4 5 6
Calor& Appearance 758018 750180 749:006% 745024 7370130 729018 712007
Flavor TI8007 T75:015°  767:008%  762:021% 757013 738017 709008
Consistency 1424019 TAE012 739016 732008 733019 720:008  72R006
Overall Acceptability 763009 755024 1932014 751007 743015 7362005 7112016

Data are presented as means+SEM (n=30). Means within rows with different superscript are
significantly different (P<0.05) from each other.

AR D AFZZAY @ pearl millet o] 29 &S EAEA AHAA

No. =<7

<A™ A 2 AAEE

Effect of roasting on
physico—chemical properties,

antioxidant capacity, and

oxidative stability of wheat germ oil

LWT - Food Science Y anping

2018
and Technology Zou, et al

4.

Conclusi ons

In conclusion, roasting of wheat germ at 180 °C for different time

did not change the fatty acids compositon of wheat germ oil, while the

e total content of tocopherols and carotenoids in oils slightly reduced.

- - e The total phenolics, and MRPs, as indicated by the HMF and browning

= ._rJ-”’:f__-F—F—F—-" o index, ineased in the roasting process, which resulted in the im-
—ei pb— provement of antioxidant capacity and oxidative stability of roasted
_;'5 i =—"Taw] WGO. The time of roasting had an important effect in formation of
1" Ei=ni aroma compounds such as furfurans, pyranes, pyragnes, and pyrroles

i 220 with high odor activity potential. Based on our findings, to extend the

e ﬁm'm_‘_) g : phytochemical compositions, flavor, and shelf life of WGE0, roasting is
one of good optons.
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Thermal processing effects on the

functional properties and Food Research Zhen Ma, et 2011

microstructure of lentil, International al

chickpea, and pea flours

WHE (mlig)

o RN

534 LR =4 =4<

Vegetable milk granulated powder, o
) 4 Roquette
process for producing vegetable - R 2010
, (Z&2x) Freres
milk, and uses thereof
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