o

e
12

o

T EWIE
11-1543000-001949-01

ETE
(0.1cm)

199 .
0.15cm

(71319 15p)
(#AmbEr 0 C50, M20, Y59, KO)

(22




o
N

f—

g

717 0 2016.08.19  ~

=

Fo.

2017.08.18)A| 9] HFTHIAMZ A=

20.

2017. 12.

e

iy

(

o
N

Zl

(HEA})

FA A18%9 wel HuA] date] %9

1

Els
%

of &

=
[}

FAh AT LA o] 9]

k.




3. R4 Q°FA

BaA QokA

= i @ P F
- " T el
o =88 8288
® ¥eg  ¥E23
N I N
o B T T
HT_ o =
e = ol
= ma ) ,u.‘_ = ~ Eo 1_._A| AT
= = i s T " B
> 70 =0 T e N & XA
. m G A B Hl o
s X e bl yl
M 0~ < 9 5 Ho Fo EO T T T
S 2w il £ =y NN e N D O
m N q\ ,I‘_L/” 1_.0 1_rO N .. .. .. .. ..
% m L Uu UN_ No o~ mof Mo m- m-
~ ~ - D T = o
Him W !
_ &l _
M - Wﬁ m.mﬂ % % A N =
) ,.LI [E Iy ~ {
. T n J
Gy ‘Wl onu wﬁ o Ww_ ~ o iy N o ML %0
w B A oF ol % T mﬁ R s e
l ) o sl—y
B * ) = W =y
N %o
ﬂ HO WM 'Ho W W io =
= = | X | T | & ) 5 = 4 T
3 3 < W =) o= Z
< < - =y X =
- No = = i 4 ~ b K o
b < - G
ger YW
i} ™ w
' 0 o — —
= Py m 0 K mo - oF :,_A:. 7T
o un on — r R T B Ry
—_ 0 ,.mo X =~ = UT_ n_u/O ~—
o < ﬂ. = H B T RNy =
= ) noak B X
5 iy iy i+ SE | ow | BoBoBET
™ B 5 5 W w % B AR HR AR
A F 4 FRETIT RN
4 OO0 0O0O0O0




D-01

| |

cog xusk F7 sa ga

191 AFE s AAPH e WskE a2

al

B &R e Bl ARARNA AYTE ol 2nF H megel )

W Ahssey AFA PEY & i wude] HAS 7 e FRE A
[¢) % 7

e s AAE & de A A

O AEFTS o] & HA=wd o] Az
O AdFE vlo] =23 3y 3 Rd2x = AL
O Mdrd AFe] 581&4d (12)
o 53H: dd o] HUbE Y= = a2 Al U
- S99 2017 / Y £
- 29¥3 58559 Al 2017-0057637 &/ digkul
O HISCI =% (17)

- =39 Quality Characteristics and Antioxidant Activity of Fruit

o)A 3} Dressing Usin Lentil (Lens culinaris Med. cv, Silvina) Legume
- &< %] (B])SCI): International Journal of Science Vol.6 pp. 101-108
O g (170)
- A=A A E3](2017.6.5.~7): Quality Characteristics and
Antioxidant Activity of Fruit Dressing using lentil (Lens culinaris Med.
cv, Silvina) legume
O AFst (87)
O 7%eld (17)
- qaagd: A9Fo] ArkE AYE s s Az B
- ANAKY: A A
O dgFs o] &3k 14 o =44 MR -9 &2 A I+ 7hs
oA 31 ) O H 191 7k 57k FHAMEH Wst som a2 A A e 1FE
09 A =d4d s viE S
_ O W3tste Algol e MRS A¥/ A8 AEY v 5o uet
CTHEh syl AxgoR b 9 Foietr] 4 packingste] v AAE gE
O A7 5 ABAES ALFE o] 83k 2 ARE T 45 A G
el Ael A== 7% S ks
(57 o)




JE 2oE
SUMMARY >
| \ D-02
Salad dressing is a condiment used to enhance the flavor and texture of
salad. Lentil lehumes are sources of complex carbohydrates, protein and
Purpose& dietury of vitamins and minerals, etc.
Contents Therefore, the ultimate objective of this functional salad dressing using lentil
legumes for home meal replacement(HMR) and national health promotion.
O Optimum conditions of dressing base preparation using lentil legume
O Development of fruit sugaring and fruit vinegar dressing using lentil
legume base
O Parent application (1)
=» Preparation method of salad dressing sauce using lentil legume.
(Application number : NO. 2017-0057637)
O Research paper (1)
Restlts =» Journal : International Journal of Sciences
= Title : Quality Characteristics and Antioxidant Activity of Fruit
Dressing Usin Lentil (Lens culinaris Med. cv, Silvina) Legume
= Vol. 6(05), pp 101-108, May 2017.
O Conference presention (poster) (1)
=» Journal : The Korean Society of Crop Science
= Title Quality Characteristics and Antioxidant Activity of Fruit
Dressing using lentil (Lens culinaris Med. cv, Silvina) legume
O Commercialization (8)
O Technalogy transfer (1)
O Development of functional salad dressing with high consumer acceptance
and new product lanch
Expected O New demand creation of functional salad dressing in domestic and
Contribution foreign markets.
O Intensification of export competitiveness of fruit sauces using lentil
legume.
Keywords lentil legume |salad dressing| fruit sugaring| fruit vinegar protein
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<E 1> AEIZFHA Az A A9dZ IFFH»)

AGF o]
He Wol s

AT AAF

5:95 7.6 1924 8.3 :91.7
(w/v)

<E 2> AGPHol2 AZE AT ADTTAA WE BTN FE 209G
AL Ffo] e T T 4 (%)
g
0 B 10 15
Eal 1.85%£0.09 6.06x0.02 8.71£0.05 11.04+0.03
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<E 3> A48T 2 AZE AF ALTTRHAS B RARTERY FFE F5AA

AU T o] ma Characteristic”
semTEnd 4 (%) Color Flavor Overall taste
0 3.3%£0.2 3.310.1 3.610.1
5 3.4x0.1 3.3x£0.1 3.910.1
10 3.9x0.1 3.7x£0.2 4.1+£0.2
15 3.1+0.1 2.9%£0.3 3.2%0.1

Y Quoted values are means of triplicate experiments (n=20) based on 5 point scores

(1, very poor; 2, poor; 3, fair; 4, good; 5, very good).

<E 4> AEFE 0] 8% A =4 Hol=Y Ax #HAY

A= FF (@)

AL g 7.6
e o 9.6

QA 82.8
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3-2. TS Ho|A2d AdH R FdHx =4 7N

74 AEFS Hol22d =94 dAY 2A

<E 5> ALF S Hlo|22% JdH =44 #HA

A = (%)
AT wo] 2~ of 24.8
7 49.7
NS 12.5
Eag sy 0.6
%2 1 124

<E 6> AEFE Ho|A2ZET AU x =gy FAY

= (%)
AL wo)xs A 22.7
7ol 4 22.7
RS 5.7
A7 17.0
SN 1.1
v A e 11.4
Fup 0.3
hs R 0.3
AR 0.3
715 0.6
%2 Hf 17.0
LS 0.3
A=} 0.6
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U, 28R} 73 E 2A}

ATV)

(D) AEFE wo]ameh i 3 A4z =49

-3
[e]

7}

ry
[}

WAFS dolz2d HAY SeUdel HAY EFF F AMY FAHES AGHI gstel ARy,
eWAY, 719, SHANBY, B, AR, A%, ALY, DoAY, AEeAAPL
o1g3tol Azte] HuH =ege Azl WS A wePte T
9o tgom AASgon, 53 AEWE Agsel e 18, U 24, uE 3
FEEE 5RO WFT PolAES Pl WATS Hﬂifﬂiﬁ& H94 =dge #5H7t A
S <ad 13 2ol 4% > w1 > ABY > 4FeWARY Fow et

VDTS W20 2d HANz S Bt AR A EAR > AFAR > AFHE >
MR > HEAZ > ARz 2o BsRskE Uehlel A3 Edd el ey

2 §HHoz NS,

B T F N 5> PN T
& G & G W B S
g & 3 .9
TN

<I3¥ 1> ALFE Hlo|=2d JUdHY =Y #H7t

<aE 2> dEZE Ho]|ARd HAYUAx =AY A5HI)
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o AE 2 H7t
1) Az ¢ Oy
O zg9WAd sk 24
il ke Avutol a2 Ak (semi-micro Kjeldahl) AlAWH-S A-&3te] 2% 9 A9
ShFS gel & dwd g gHikskd ok
@ 9=, 2= 9 pH 54
pHE pH meter(Orion 420A, USA)E &H3l¥ o Fr= tx 8 G E=A(ATAGO. Digital
] etk A SHE AF 2 mLdl TF5 8 mLE 7Meg S
A4 &, Aol ARE Na OHY &S ©]83h]
Z = A (a*; redness, + or greenness, —),
AN
2

[e)
El2El24Ee] geFo g 3hikelgith
lightness)
a5

§|\Y

, n—hexane 100 mL¥} 80% methanol
T e

refrac tometer)& ©]-8
0.1IN NaOH& o2 pH 8.19°] & wj7}X
&
AFe Minolta Chroma meter CR-300(Minolta Crop., Japan)E& AFg£3}o] 1 %2 Hunter
;A
-

& @

/\ﬂ/\o]- A
color value(L, a, b value)Q! %= (Lx
=M (b*; yellowness, + or blueness, —)& F743Fc] AREs}TH

=9 2y Abzd Z

n
1= au7:] 2AIZF A gk & e
HEbESS 40CollA 7855 shod(Rotary evaporator
~750C2] FEEA7| oA 48A7F TAAT7] T EAAZY)
FEES
E-2 0.1%

00 mLE&
el

ZeHs g%
Z}7ke] g 100 g¥ AHbEeea
Wi IARE BF e $ o 2y
of &tk T2 WHoR 33] Wi FF F
N-1000, EYELA) 85 €3] AAg #, R
(Freez dryer, FD, TD-5075R, Korea)E o]&3to] Z+7te] 80% W ¥+
well-plate®] F=% 50 plol 2% NaxCOsz8H 1 mlE 7}tz 38 Hx] 3+ & 50% Folin—Ciocalteu
reagent 50 plE 7IBISIEE 308 & wWhS o] ST FE 750 nmolA SAHBIR L X
gallic acidE AFE3IYE T &4 7]7]2% Tecan infinite F50 ELISA readerZE AHE-sFSTH
® DPPH radical 2A&4d% 54
DPPH radical A~A &4 S Bloise] W (Blios 1958)2 WE3sle] F435 o, DPPH &
0.1%9] 2 Argaa gy o] 543tk DPPHSF methanol 1:1(C), methanol(Co)
DPPHQ]- sample 1:1(S), sample®} methanol 1:1(So)& 30&E-7F ¥+ 2171 & 517 nmoll 4]
ELISA microplate reader SUNRISE-BASIC TECANS Alg3slo] S4 =2 ZA3 9. 74 43S
33] wHgste] Fis W ot digk F3 ] AAAHEE thE Aol oste] AlLtssith
(Choi JS et al., 1993; Ham SS et al., 2003).
DPPH radical scavenging activity(%) = [1-(S-S0)/(C-Co)]x100
~ 920 -




TAR F 1 g5 FHete] 65% (55) HNO; 10 ml& il F74& 41
2o A 3~5AIZF &k WAF F 100TolA 4te] 1 ml A= FS wi7bA] 7Fdstar tha] A4k
5 ml, HCIO; 0.5~1 mL ¥3 YA 2 ml % 9L W7}A] 7193 g2 29 50 mlE 843819
10 ul® Y3t 254 3344 (Spectra AA800, Varian Co., Australia)< ICP
emission spectrophotometer (38 Plus, Jobin Yvon, Co., France)ol| F93te] 4 313t}

(Woo et al., 1986).

o T
i

Element
Na K /n Mn Fe Mg Ca
Item
Wave length(nm) 589.1 766.4 206.1 257.6 178.2 279.5 422.7
Lamp current(mA) 12.0 20.0 12.0 20.0 30.0 12.0 20.0
Slit width(nm) 0.7 0.7 0.7 0.2 0.2 0.7 0.7
Air flow rate(L/min) 56 5.6 56 56 56 56 5.6

Acetylene flow rate(L/min) 34 34 34 3.4 34 34 34

Inductively Coupled Plasma Emission Spectrophotometer.

Frejoiedts BA8kr] ffa AlEE oF 1 g¥ A&38] FFE test tubed] ¥al 6N HCl &<
10 ml 7}ske] ¢F 1 272 FHAIA e = 110T dry ovenoﬂfﬂ 2413 Zhr el
A7 o Aol A W¥7be § 45T water batholl Al Z¢bs%3F & 0.2 M sodium citrate
buffer(pH 2.2)8&9 5 mlZ A-83}31, Sepak Cis* &3 & 0.45 pm membrane filter2 Ao ¥}3}o
automatic amino acid analyzer(Biochrom-20, Pharacia Biotech Co., Swiss)® #43}%it}.

o] wW column< Na form column® & #4349t}

ME
o
i

Eatl] P P R

SHAT|EE AR FHE Ao 208S Yo R Ao, HAA FEe g A4, 3
AAAR] 715% 5 2 5ol diate] 54 H=ye ARgste] vk 14, U 24, B 34
F5 44, obFES 5H R AFE oS HUksklt

b FdT

Z1(Total plate count)x= A& 10 mlS 1% peptone < 90 mle] ¥ il bagmixer® w&AAZ]
+ 1 mlE A8t £HlE 9 ml peptonesoll Wol 345 5 3| elg wlg] A8k w4

(plate counter agar, Difco, USA)el| HIn|dsle] 32T 29 vidkst & YEl = colonyE AlS313iTh
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W gt
WA (Escherichia col)& A& 10 mlS 1% peptonesd 90 mlol]l Y3l bagmixer® w&AA 7] t}&

b |

1 mlE AHFske] £H1E 9 ml peptonesrell ¥ol 343 5, 3 Ag vg] AT wjA|

o

(MacConkey agar, Difco, USA)oll Haujokste] 32T 29 vjekst & veltE colonyE A8t

0 FAA

AN AT HFR 7Y FoAdS SAS software package(SAS Inc., 1985)2 ©]83to] Duncan's

multiple range testol &sto] =3k}

2) 2% % uZ

1. z9H9d

ng)‘_ll

%

HAAH =g d 7 AN 2EHH S Axst LT wlo]2~E Hrhet A+ LGD(-EF W o]
+ 254 =d4)e LPD(AE R wlo]2+ gelof Z 24 %2 =gA]), @ o1

, WEF wo] s H7FehA]
AT GDAHEH =273) ek PD(FFQl ol &4 2 =2 4)

>

] O
[

=d)sk MPD(AIFHA A 2= 2ud e 2 Avke £ 73 2k A4

R R A =

<E 7> 9EFE o] 8% gAY, AIdAx =HAA 2E F=H(%)

Fruit sugaring dressing Fruit vinegar dressing

LGDY GD MGD LPD PD MPD

Crude

I 2.29+0.06% ND? ND 4.03£0.05 ND ND
protein

VLGD: Lentil paste + Grapefruit—-sugaring dressing, GD: Grapefruit-sugaring dressing, MGD: Market

Grapefruit dressing, LPD: Lentil paste + Pineapple-vinegar dressing, PD: Pineapple-vinegar dressing,
MPD: Market Pineapple dressing.

ND: non detected. 3)Quoted values are means of triplicate measurements.
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2. 4A3la s =4 (Polyphenol %, DPPH radical 2A%)

AEFS o] 8e BdH, Uz =] kst ave i 8¥ Ak EEdE I dd

= A %% LGD(83 pg GAE/ml), LPD(191.13 pg GAE/mD7} €28 3718}
A g ﬂrﬂ%@r ATAFEdE I st %2 ks yUEdlth DPPH radical &7 %A
LGD(51.93%), LPD(93.69%)7F tH& =gl w8 #2 @2 vebdlinh. =3, ddAd=adol
Hla) L2 zx=e e Ze v gk 2 DPPH radiacl 271%°] %2 & yeldd. ol A
2o w2 FEFAQl 890w FAkstE Aolrh vEpd o R Helth

<E 8> AYFL o4 BYY, BANx =AY FURY 53

Type Polyphenol (ng GAE"/ml) DPPH radical (%)
LGD? 83.31+0.827 51.93+0.08
GD 51.23+1.02 25.1240.10
MGD 65.56+1.48 19.5540.18
LPD 191.1345.76 93.6940.05
PD 122.23+1.78 70.23+0.03
MPD 128.05+1.44 79.67+0.03

YGallic acid equivalents.
Y Abbreviations are specified in Table 7.

3 ..
'Quoted values are means of triplicate measurements.
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3. ¥t 24 (pH, A%, %)

AEFS o] &g #dA, HdHx =ode] iR EA4e

LGD 3.5, MGD 2.9& uelster, LPD 4.6, MPD 3.2&8 ZA3E Bt A= A= LGD
0.6%, MGD 0.84%%= UEelsto™, LPD 0.9%, MPD 1.2%=2 A& AFd Hla] o A ks
Yelidoh g% 53 A3 2 LGD 43.8 °Brix, MGD 6.0 °Brixo.2 #dALF =} 3
g7t =& 7S e, LPD 40.2 °Brix, MPD 16 °Brixe & dEZu}Qloff =2
A EE wEs dERISTH

_1>~ o[-t]
O_u
Iy
&,

£ 9> AEFS o83 ALH, ALY x =44 AP E Y (pH, A%, BE)

Type pH A= (%) %= (°Brix)
LGDY 3.53" 0.6 43.8
MGD 2.92 0.8 6.0
LPD 4.61 0.9 40.2
MPD 3.22 1.2 16.0

YAbbreviations are specified in Table 7.

2 ..
)Quoted values are means of triplicate measurements.
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4, Mg 54

delFS o]gst BAdHY, HYAx =g A SAHZATRE X 108 2o A= SAHAT
L(Lightness)#2 A€ IZAE A= (LGD)Y AlFAEFHL=E(MGD)o] vlzsh Zgke] s
ekt glofZ A =g A (LPD)Y  AlFAZ=HAMPD) 94 B3 Ao HYT
a(Redness)= LGD 1.20+0.03, MGD -1.59+0.08% #}o]& R om, o] 2% 189 AMAo

2 Qg o]z ket LPD 1.8740.10, MPD 3.30£0.30°0.% uEl%T. b(Yellowness)&=

+ ’

LGD 7.74£0.69, MGD 12.61+0.56 0.2 uElskal LPD¥ MPDel A= Hledh dake] ghs ve
Bibel=
<E 10> AEFS o] &% AdA, i x =44Y ¥4
Color value”
Type
L(Lightness) a(Redness) b(Yellowness)
LGD? 56.5442.23% 1.20£0.03 7.74+0.69
MGD 55.12+1.43 -1.594+0.08 12.61+£0.56
LPD 49.32+1.59 1.87%£0.10 2.39+0.22
MPD 45.98%+1.12 3.30+0.30 2.55+0.22
YL: Lightness (100, white: 0, black), a: redness (-, green: +, red), b: yellowness (-, blue:

Yellow).

P Abbreviations are specified in Table 7.

'Quoted values are means of triplicate measurements.
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AT o] &3 HAH, A x =l FeElobrmal B4 Ay 1 113 #Zo] yehiglck LGD
(AEZAEAH = A} MGD(/\]%TJH:’E]E‘L'JVJ)g H| A phospho ethanol amine, serine, methionine
A =dlellA ot H& S E}'N&v——‘/}‘ e fg ofr|ith 2 ApolE YERNA] of
sHth o= FAAd=wd AxA A5 543 Azl ogh xfolgtar deETh LPD(FIf &4 2=
A3 MPDAFAZE=#7d)S  H|WA]  taurine ,B-alanine, P-amino isobutyric acid, y
—amino—n-butyric acid®] HFE Z Zo|7} YERIA] oot e el opn| At TS AT
o] Az =#do] HRlofE Ax EelEY o H& IS HEHTE o= AR AXA AR 39
g Zpolo} wkaHol s yelgtia etEch 31 phosphoserine, urea, sarcosine, a—amino
adipic acid, cystine, cystathionine, hydroxylysine ornithine,3-methylhistidine,anserine,carnosine
= A5 Aoy HElAlE (LGD, LPD) B5olA HEE A ofystith

<E 11> €T E o] 8% FdH, ALz =849 FElotvx=qt

Free amino acid (mg/ml) LGD MGD LPD MPD
phosphoserine ND ND ND ND
taurine ND ND 0.009 0.005
phospho ethanol amine ND 0.507 1.321 1.775
urea ND ND ND ND
aspartic acid 0.068 0.059 0.284 0.647
threonine 0.003 0.007 0.090 0.261
serine 0.019 0.037 0.127 0.357
glutamic acid 0.020 0.008 0.353 1.078
sarcosine ND ND ND ND
a—amino adipic acid ND ND ND ND
glycine 0.005 0.009 0.075 0.214
alanine 0.021 0.028 0.137 0.421
citrulline ND ND 0.009 0.055
a—amino—n-butyric acid 0.001 0.001 ND ND
valine 0.006 0.015 0.139 0.404
cystine ND ND ND ND
methionine 0.002 0.018 0.027 0.102
cystathionine ND ND ND ND
isoleucine 0.001 0.008 0.126 0.358
leucine 0.002 0.008 0.185 0.550
tyrosine 0.002 0.011 0.024 0.082
phenylalanine 0.005 0.009 0.110 0.307
B-alanine 0.008 0.008 0.040 0.058
B-amino isobutyric acid ND ND 0.026 0.055
y—amino—n-butyric acid 0.040 0.019 0.019 0.087
ethanol amine ND 0.005 ND 0.012
hydroxylysine ND ND ND ND
ornithine ND ND ND ND
lysine 0.004 0.007 0.111 0.383
1-methylhistidine 0.001 ND ND ND
histidine 0.002 0.005 0.028 0.089
3-methylhistidine ND ND ND ND
anserine ND ND ND ND
carnosine ND ND ND ND
arginine 0.094 0.006 0.049 0.589
hydroxy proline ND 0.003 ND ND
proline 0.064 0.001 0.130 0.380
Total amino acid content (mg/ml) 0.368 0.779 3.419 8.269

YAbbreviations are specified in Table 7.
2>Quoted values are means of triplicate measurements.
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vS|
o

e

6. #7124 & Fa& &F

AT o83 AHdA, AL 2 =449 F71d FF 55 FFS £ 12, 139 ZHh K
LGD A 563.26 mg/kg, MGD 479.12 mg/kg, LPD 1105.83 mg/kg, MPD 810.86mg/kg®. & 1}
Eron, Mgdae LGDelA 182.61 mg/kg, MGD 52.80 mg/kg, LPD 233.62 mg/kg, MPD
110.76mg/kgo.2 YET. Cae LGDolA 107.19 mg/kg, MGD 132.90 mg/kg, LPD 275.40
mg/kg, MPD 141.54mg/kg®. & YE o™, Nashse LGDolA 2865.37 mg/kg, MGD 3070.41
mg/kg, LPD 9353.63 mg/kg, MPD 10915.99 mg/kg® = YE}S o™, Fe, Zn, Mn< AE5A o}
Y aiith o] Autm AlFAFel Bkl NEAEe] & FU14d FE UEdddY. TS5 3
< 3% 139 yERd vRe} o] Qb HFe] Ao R As, Pb, Cd, Hgel 94E S48 43 &
Aol Al As(3HAls %= 10 mg/kg), Pb(eHAlE%E: 5 mg/kgoeldh), Cd(EAlE%=: 5 mg/kgelsh),

Heg(@Al 5= 10 mg/kg) B5F AE A &3dvh

<# 12> I o] 8T HUA, AL x =949 #7132 &%

Element (mg/kg)

Type

K Mg Ca Na Fe Zn Mn
LGD" 563.26" 182.61 107.19 2865.37 N.D N.D N.D
MGD 479.12 52.80 132.90 3070.41 N.D N.D N.D
LPD 1105.83 233.62 275.40 9353.63 N.D N.D N.D
MPD 810.86 110.76 141.54 10915.99 N.D N.D N.D

YAbbreviations are specified in Table 7. YQuoted values are means of triplicate measurements.

<E 13> AEFE o] &3 FdA, FAdHx =8y T35 IF
Element"
Type
As Pb cd Hg
LGDY ND? ND ND ND
MGD ND ND ND ND
LPD ND ND ND ND
MPD ND ND ND ND

YAbbreviations are specified in Table 7. YND: not detected.
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7. &H|R} 7|5 E FAL

e g A, F AAERVIE R T AvA S

25 A7 AHETF LGD(4.2), LPD(4.3)7}
, Al A BE Aol 3.1~3.89 W9IE Bt
= TollA 3.9~4.1% =A YErETh AA A
ool AEd mRlelE

=
o
rlr
=
0
o
B
-
"9
o
X
I
\]
z
-
w
o @
LN
He =
rlo %
N
g i)
ki
il
°
o
=
Q

B
2
lo,
1>
iy
o
A
oX,
=
M
o
tl
=)
2
i,
2

<E 18> ALF L o] HdA, A% =ddd MR 713= A}

Characteristic?

T 2 A
ype o 04 5 A A1
7 &=
LGD? 4.2%£0.1 3.7+0.1% 3.9£0.2 4.2%£0.1
GD 4.0x0.1 3.5x0.2 3.7%x0.1 3.8+0.1
MGD 3.5£0.2 3.5%£0.2 3.6£0.1 3.6%0.1
LPD 4.3%£0.1 3.8£0.1 4.1£0.1 4.3+0.2
PD 3.8£0.1 3.3%£0.2 3.8£0.1 3.9+0.1
MPD 3.2£0.1 3.1£0.1 3.3%0.3 3.7x0.1

YQuoted values are means of triplicate experiments (n=20) based on 5 point scores (1, very poor;
2, poor; 3, fair; 4, good; 5, very good).
P Abbreviations are specified in Table 7.

3 .
>Quoted values are means of triplicate measurements.

_28_




I See) NSHMEN EREY >

I. AEFS o83 A =349 £2 4

- FH Aol AFEEo] FEA AW AFHAVE EUA F2 A5 3 59 Fv7F xstd
Zrze 7 ¢ A% =gAe AEsta g,

- ot dioll we} 7E AlFAIFY AS AZZEY AFEe] Wol AL o B g
o An|Ae] V| E vl "olx]al, JFAQl FatoA ta BEHSE d4S Hola vk HEgh
Azt =gidoa] B3 F53 A dizde I35 fAste] Folu o /g s us
st BEou = BHES dAsty] fste] 2 AT AES NS .

- ¥R Helstar HEskA At A A EAG gl HAHE & ¢ AEF A2 AA A
AAAELAZ ZHga Qe ANEF S o] 83ty AHY =TI =y, e xs
d7d)S A X3RS

- B AFE 33 = AFY N A AlFAEdA e 2w dstEo] dEE A AR A
g3 AdH =gy 2.29%, AEFHLA =G 4.03%2] TS UERA A, I Hol= AlF
AFol wls] d4ksla#H(DPPH radical 24%, & ZdlE &%), K, Mg 59 gZFo] =4
Uelg o YEF sl dsiAE AlgAlE gy w2 S e

- APV EE AN A E AlFAE b BE 3 dAAR] VSR A Ee HUME S, dd
AR Qe HEA Y 9 7R FEOA AlFAE vuwste] 3ttt #ukE o
A, 4542 viAY L F2INHo wel ARG A e =via ddEo] A,

O WEFE o83 774 HIdH =4A

3= el Fd g =g A5 A F
(%) 2.29 ND
DPPH radical &7 (%) 51.93 19.55
% Z99)= 3= (ug GAE/mL) 83.31 65.56
K (mg/kg) 563.26 479.12
Mg (mg/kg) 182.61 52.80
Na (mg/kg) 2,865.37 3,070.41
O AEFS o83 A% FId4x =74
Bl AEF A == A A=
Zehag 4.03 ND
DPPH radical 2A% (%) 93.69 79.67
% Z99= 3= (ug GAE/mL) 191.13 128.05
K (mg/kg) 1105.83 810.86
Mg (mg/kg) 233.62 110.76
Na (mg/kg) 9,353.63 1,0915.99
O AFE AZZEAE
= e F ol A =2y AT A =] A=A
7| 2= (5 =H) 4.240.1 4.340.2 3.740.1
A (]8A=5) 102~103% 102~103% 100%(71%)
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= a2z FA 5402 FEARVIE R A exd e g 9 2t 54 A 1 149

. c) % 1259 dolx BE A2 T-(LPD,
LPD)oll Al 39.6~43.8 Brix°e] W= A% 717}014 A7 exe] Z xpol2 UERA ol sttt
APErE 4k 25TolA A Al BE A TolA A 7I3bel] whel xfolE HolA] gkgtom, pH o
Al A Eel A7)l e & ApolE Holx okt olE B A9 = A Alx A
HFaAFoR ek o= e

<E 14> F8A% 2= R 7|z B ditdE €4 (pH, A%, 3%

=7 A A7 7Hweek)
Type 2= Type
() 0 4 8 12
pH 3.53" 3.57 3.57 3.56
4 A 0.6 0.6 0.6 0.6
b = 43.8 43.6 43.5 43.7
LGD
pH 3.53 3.54 3.56 3.59
25 AL 0.6 0.6 0.6 0.7
== 43.8 43.6 43.3 42.8
pH 4.61 4.62 4.62 4.66
4 A 0.6 0.6 0.6 0.6
3= 40.2 40.2 40.5 40.1
LPD
pH 4.61 4.63 4.62 4.67
25 AL 0.6 0.6 0.6 0.6
==, 40.2 40.1 40.4 39.6

YAbbreviations are specified in Table 7.

2 C .
>Quoted values are means of triplicate measurements.
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¥ 15¢ AgEsyyd Az Ados dFdFAIgNE 2 e AT 2 A%
2o whE A} WEE FA43 Ayoltl, AFE(49 25TC) E A 717HO, 4, 8 I 125F)
o BE A8 F-(LPD, LPD)ollA L(Lightness)#t 4TC¢ 25C AFA] 12F4= 61.36~65.08

o7 AT Apololl= F ztel7b ARy A 0dA 56.54 Bl thAh Ee S yERWTH
a(Redness)#t2 4T AZAl 12F4= 1.03, 256C AFA] 0.62%2 A7t ¢k7F ZpolE ERH
31, b(Yellowness)ate 4T AZA 1254+ 12.58, 25T AAA] 9.700.2 <7t AFolE e
A o= ZF ATt Ame Aoy Ae WH, A 5 =4 W3l Tl 7|tk dekE T

<E 15> #TARF 2= 4 7|3 we A%

A A 7717 (week)
Type 2% A
(C) 0 4 8 12
L (Lightness) 56.54" 57.52 62.32 65.08
4 a (Redness) 1.20 0.75 1.07 1.03
b (Yellowness) 7.74 7.66 11.35 12.58
LGD"
L (Lightness) 56.54 56.29 59.78 61.36
25 a (Redness) 1.20 0.78 0.86 0.62
b (Yellowness) 7.74 7.84 12.61 9.70
L (Lightness) 49.32 50.81 56.34 52.49
4 a (Redness) 1.87 1.44 0.97 1.16
b (Yellowness) 2.39 4.87 7.96 7.21
LPD
L (Lightness) 49.32 51.21 57.67 56.18
25  a (Redness) 1.87 0.77 0.84 1.93
b (Yellowness) 2.39 5.11 8.37 6.59

YAbbreviations are specified in Table 7.

2 ..
>Quoted values are means of triplicate measurements.
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7178k LGD9 ¢4+ log 0.38~0.41

AHAFLR AT oR FAVL gk

2 kT

o8 FEAAVN D AF Lo nE EF g5 hEAds W
4ColA AA7I1ZE
0.35~0.39 cfu/g, LPD(IRINEA =) & ¥+ log 0.27~0.30 cfu/g BN, 2

e

%

=
€]

et LGD(AEFAEH =)o F

cfu/g, LPDY %= ¥4+ log 0.27~0.30 cfu/g
daEm S AE AT eR oolE Al e

W 54 A3 A mek A% 7I3o] agld BE A Teld SAHEA ofYsiith o= m|

Fol wob vYESH 2 gYSYoRE rdstrha AR H

<E 16> §5AF &5 2 7|74 & 275 (log No. CFU/g)

471 ZHweek)

A% (T) Type
0 4 8 12
LGDV 0.35? 0.37 0.37 0.39
4
LPD 0.27 0.28 0.28 0.30
LGD 0.38 0.38 0.41 0.41
25
LPD 0.27 0.27 0.29 0.30

DAbbreviations are specified in Table 7. Z)Quoted values are means of triplicate measurements.

<E 17> #3847 2= 3 7|3t & i@+ (log No. CFU/g)

A4 7] 7Hweek)

AFLE=(T) Type

0 4 8 12
LGDY ND? ND ND ND

4
LPD ND ND ND ND
LGD ND ND ND ND

25
LPD ND ND ND ND

YAbbreviations are specified in Table 7. YQuoted values are means of triplicate measurements.

IND: not detected.
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D-08
O 22 % 294 22 a9 +7 =¥ A%
HS =aAE s
1 Emulsion products based on protein fractions of lentils 2015
2 Baby boomers' acceptability of a tomato lentil pasta sauce 2013
Microsatellite and DNA-barcode regions typing combined with High

3 Resolution Melting (HRM) analysis for food forensic uses: A case study 2012
on lentils (Lens culinaris)

4 Consumption of dry beans, peas, and lentils could improve diet quality 9009
in the US population

5 Lentils (Lens culinaris Medikus Subspecies culinaris): a whole food for 9009
increased iron and zinc intake
Age-based preventive targeting of food assistance and behaviour

6 change and communication for reduction of childhood undernutrition in 2008
Haiti: a cluster randomised trial

7 Effect of processing on some antinutritional factors of lentils 1994

g Effect of natural fermentation on carbohydrates, riboflavin and trypsin 1993
inhibitor activity of lentils

9 Effect of germination on nutritive value and baking properties of dry 1990
peas, lentils, and faba beans
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