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I
o= 1
B71 Az E w4 dAlE 22 WA 26 AR S FAE vk B g E Al 2447 Bk dx F SA4
Al glot, ofdl AlgE = A2 ofytt
71 Ax g w4 G o, Y-S AMgste] FRAEE F 7tE ThEeste] AFHTF e AEe 29s

A7) ede BNE, WER, SFER, FEE, MEIAR, TEAS, Selug 0 olEe EYEE olF
o7l ZlA HEEE st olgd F glom, wrt wgslE 2189 dout, ol AWHE e of
.

271 F2 Aests @AE 150 T WA 200 T oA 30% WA 100% F FRAHD F vk, nop ukeAs
A= 160 T WiA] 180 T olA 60% EF FEALE & 9lont, ofell AlRE = AL oY

71 w7 A Gl EqrlelA giete] A el 23 Y] edS AAT 9

|
37 A4S AR Aol B oage no

71 s, E@a miEelE @A F oM FERol ARSI, obdAl 4 WSV

Hastelloy 27622 A|Z% 1,000cm HlxE Al&3tRon, 7FokS 98] &AA7F~(KOSEM, Sahagu, Korea)Z ARE

Edd dAFe] gol % SHFE w7l Avbegleh. W& R 9ol 120TAlA 200Celar, ¢ % ouke
AIRRE Zh7E BlPa R 30 e R agsktt. [7] SHE ARSSte] 2mvh dshd wbEAIME SASglTh. ub
| B go] FEE2E WAFE ol8ste] mEA WA F, 29 AxE 98 2002 WYEste] Bl

o] F AT 26, &9 0.8%, S5
F7HE 0.8%, L-SFEAUEF 0.26%, SAFAUER 0.25%, S 0.12% 2 wigska, AES 49712 4
E S48k, ol 160~180ColA 183 % Hstw, & A% Bf7l0lr @iatol

Agel 1. gol 47 258 A7t 2do] Sy 54 24

1-1. A%

2<We] A BAoe ~u Bulk 905 petri dish(35 X 10 mm)o] ¥ol mEA BH F MxA(Lovibond RT
series, the Tintometer Ltd. Amesbury, UK)E o]&3s}o] #4189 th. A3gk2> L (lightness), a*(redness),
b*(yellowness) 32+e] HE 2 YEPNAL, EFFHES 1=94.92, a*=-1.04, b*=0.19%t}. Z+7+e] A|#i= 33

Ao 549 F Al BEe AEs.
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o] F&E 7} 2dy ¥H7F AU Ax= 7 old Yehder. FH7E 2ol M= Lx(brightness)E
6112342 H7E ~H(58.97+2.91)0) Hlaf ve Ao 7 vtelyttl. ax(redness)® A £ ~ddo] H}
w9 Egkom, 7bzb 13.85£2.29, 11.91+1.189] gho =2 yebth. bx(vellowness)e] #he F37b =
o] 7} z=Je H|3] oF 1.16M] ¥ ACRE Yelwow, o] FEES A EAoR sty It ~do] &
ZF A

1IN
_1>~
o
R
rir
po)
o
f
i
a0
i,
i

# 1
Snack without g 3
Color arbincls Snack with exfracts
B 62.61+2.34 58.97+2.91
g 13.85+2.29 11.91+1.81
b” 36.45+2 28 3132+1.56

1-2. &4
2ol XL Texture analyzer (CT3 4500; Brookfield Engineering Laboratories, Middleboro, MA, USA)Z
o] 83l 7= (Hardness)® 4% (Fracturability)S =439 tl. Cylindrical Probe (TA-41, D: 12.7mm,

L: 35mm)E AF&3F o™ | trigger force: 6.8g, penetration speed(ZQ) £X): 0.5mm/s ZHA AU
Hygk do] 92 Q& E 4 Hwr A4S SAUY. AEE 24 Td 2% 9 AggtAd g4 23

d A2 Abgatglon, 2o ARE 103 W Sgste] Asgte] B A

1-

2ul A3z 9lo] AL (hardness)® ¥4 A4 (fracturability) & %35& A7 (texture) EAolg. F EAL
2ol AR 7tEFzd, 8 g% o wEl 9ds wton 3 e 2u AEFLS AUAA deste A g
of 2 do] EAY AUAA EeA o Hur A% {3, g LvAE %T% st A= ook g},

292.59go Al 2485.50+443.98g9] W Aoz e}
1068.17 £225.64g2] ﬁ_3.4ﬂ ok, wEkA ol FE2E HUb
A H BAAAS BRYoen, A% B F9 ofF FEE AUdE vugs wo)] HA &43:% 0%74731:}.

* 2
Textural Snack without | Smack with 3
Properties extract extract Snack A Snack B Snack C
mr{ﬂg';m 962.752292.16 | 1150.50=286.41 | 2485.50=443.98 | 1453.50=380.37 | 945.30=292.59
fl“al:lln(:blhl‘)‘ 220.93=44.90 264306547 | 1068.17=225.64 | 425.38=102.48 | 209.36=166.49
=

£ Soxhlet WHo 2 =AU, n-Hexanes Sm|Z ARg-3le] 8~16A17F B¢k A&
(e}

3 og
o eus FEAAG. FEES AL I U PAL ANAYL, A7 ARE 3IM WE Sl

sue] QoFtge Adle] Azb, Wl JEA Wuk ol Ry, 2R 5 Ugd SO 43S vAs
Slatoltt, e Ago] e 2ue watg Azte]l A & UMW, L=l Ew AR A% ED Ast
_?_g:]El 2> 0]

= T X
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ol FEE b 29F) w v 2ve] Hr)r] /S eddEs AR Ade i 3¢ JERSIT. H717] A
o Fo] FEE FAIF 2dle] 6.15492 %, H7F 2~dle] 6.17+0.80 %9 LAFHE shHlon], ol o &
B 7t o7t 717 A A dde] oddtEkE 2 JFS vAA e AL & F dn. HY 79 o
reko] A9 uHrp 2do] 20.51+0.60 %, H7F 2ol 20.39+1.00 %S 7M7) AoZ ZAHO F AELS HA}
3 o S UH A gt
X3
Oil content . . -

before/after frying Snack without extract Snack with extract

Before frying (%) 6.15=0.92 6.17=0.80

After frying (%) 20.51=0.60 20.39=1.00

2o e vhe AU )RR 93 (IRB) S (S M 1041386-202311-HR-135-02) & wrar

Pugon, PAUS HEFAT adel W 20404 304 Atele] WS 0oz AASU. Bt /1FE
W golE A4 H 74 BAWES olgse] Azd Aue] AAEN 4 AFL B P ATHAL. 7
Bt gBomt dw, Fvl, A%, 18Q, AAA AEE Ak, B B25E Fe A5E

A 4. Ao frefl FEE 7t 29 oAt 2A FA
Ei

1-1. & oAt o

2ol e o 9l= e BAE7] Sle) wAsE AR 0.1g¥ 6 N HCL 30mLe E§ste] 110°TColA
24A 7t FhERAAZIT . o] F ZEFR S0nl SIS AlFetal ZEadd & ZeFE 46ml7kA] A-8-d
t}. NaOHE o] &3}o] pH7.00.2 Z3&3F thS 50mL7t%] A-€3+3 0.45um hydrophilic syringe filter® ZE ¥
sto] ImLE WME2 AFESE HPLCE #413Hc}h. HPLCE FL detector 1260FL (Agilent, USA)7F Z#t#l Ultimate
300 (pump, auto-sampler, oven and UV; Thermo Fisher Scientific, MA, USA) system2 ©]&3}t). AEF2
Inno C18 Column (4.6 mm x 150 mm, 5 pm / YoungJin biochrom, Korea)s E3 ®lstslom, &4 A7HS 35
, column¥} sample &% 747t 40° C % 20° CE FA8I 3, AE2 0.5 ules FUSAT. ol 54 & A
40 mM sodium phosphate (pH 7)¢} &ul] B= 32k S#5 : Acetonitrile : Mehtanol (10 : 45 : 45, v/v%)
S AFE3IYTE. FL detector®] 749 OPA (o-phthalaldehyde): Emission 450nm, Exctitaion 340nm, FMOC
(fluorenylmethyloxycarbonyl chloride)+ Emission 305nm, Excitation 266nm% ZH&3FAT. UV detectort
338nm= Aol =ARS AESIGIT. B AFe] BEEHL 0.1 N HClol| 31X ste] Hegstqion, A otn| it

e mg/go = YERHAT.

1-2. 2] opwlnqt & 24

o o o

o

2de] folu] it BAS ) WA BE 0.5g2 7.5mL9] 70% ethanolol] &3}l 1417+ 59 sonication A
23t oS Ao A 24A)7F WX 3 & 0.20pum hydrophilic syringe filter® ZE® % HPLCE FA3}3it}.
HPLC 412 FAdotm weita) sdsh 202 dstglon | fE o it 52 ng/go 2 eI,

_9_
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ol FEE FHo] FEE H7F 2o Foluwst 2 fEoluiat S A% AE % 409 YERITE
ol FE2E H7F 2 FoluAibe 67019 golu| e AH(EAA) T, 11709 Bl E g ofn] i iH(NEAA) o] E1E S
o, Ho] FZE Ay} Al ol £ FF(EEANEEA)S 510.41 mg/g O.2, 2259 = 3122l 467.63

2ol frejopn gk EF A A3, Holn| i Leucine® FEFol 7HE mtowm, nldgolm| i Ab

AnpHo g Aol FEET Adore] Foln|wate ZE Ao a3t e Holu]Akel Leucineo],
Z gad %o g HFASF oAkl Glutamic acid®t Bz o] £& Glycineo] FHITS 3Hesd 1,
Fdotr|=2te] A9 FHE 1A P w=3hkx| g5 o] e FFolHlakel Histidined, ¥ Z3|Ho| aFo] A
g &3 Taurines ] F53st 7154 FE2& € ~do= #8498 AUt
53], o2 9ukS Y= Glycined #8rS YeRHA] Z2A8S U= Glutamic acid, 283l &4HS
Bhfj ARt TS Wi Lysine o] ob, Uh AR = TGkl Mo ge v SN Zlem
HetE ),
F 4
Coadition Total Amino Acid mgle. (%) Free Amino Acid frlg.'E,.('}'a)
Extracts Snack with extracts Extracts Snack wih sxtracts
Essantial Ammno Acid (EAA)
Histdine 10.22, 2.19) 12,15, (2.39) 0.91, (5.83) 0.04, (0.95)
Isoleucine 17.05, (3.63) 29.12, (5.711) 0.25, (1.57) 0.05, (1.16)
Lzvcins 32.65, (7.00) ND. 0.49, (3.13) 007, (1.99)
Tyune 35.65, (5.49) 32.97, (6.46) 0.62, 3.99) 007, (1.81)
Methionins N.D. 2644, (5.18) 0.22, (1.41) 004, (0.54)
Phenylalanine 8.72, 4.01) N.D. 0.27, (1.70) 005, (1.17)
Thisome 16,88, G6)) 32.95, (6.85) 0.9, (1.86) 004, (1.07)
Trvptophans N.D. ND. ND. 0.02, (0.40)
Valine 16.74, (4.22 25.30, (5.75) 0.36, (2.34) 006, (1.62)
Total 140.95, (30.17) 164 .93, (3234) 341, (21.85) 044, (11.15)
Non-Essential Amino Acid (NEAA)
Alanine 43.45, (5.30) 33.83, (6.63) 1.86, (12.05) 0.13, (3.56)
Adginn 36,01, 0.70) ND. 0.50, (3.20) 010, (2.68)
Asparagine N.D. ND. 0.15, (0.59) 0.01, (0.05)
Aspartic acid 31.78, (6.80) 47.74, (9.36) 1.51, (9.78) 004, (1.0
Citrullins N.D. 3147, (6.17) ND 0.06, (1.46)
GABA ND. 245 (049 0.03, (0.19) 0.01, (0.18)
Glutamine N.D. ND. ND 002, (0.32)
Glutamic acid 81.67, (17.47) 108.10, (21.19) 0.15, (0.92) 226, (6459)
Glyeine 65.08 (14.78) 2388, (4.70) 1.71, (11.06) 0.14, (3.82)
Omithine N.D. 5111, (10.02) 0.52, (3.39 0.04, (0.93)
Proline 25.26, (5.41) 23.32, (4.57) 0.59, (3.81) 007, (2.00)
Serins 16.86, (4.25) 21.54, 4.2 0.83, (3.3 0.04, (0.99)
Taurine 6.15, (1.32) 1.90, (0.38) 3.97, @5.75) 021, (5.99)
Tyrosine 13.42, .87 N.D. 0.29, (1.85 0.05, (1.32)
Total 326.68, (65.51) 34548, (67.73) 12.11, (78.26) 3.18, (8856)
EAA + NEAA 467.63, (96.08) 51041, (100.07 15.52, (78.26) 3.62, (100.11)

(N.D: Not detected)

A% 5. ol §3) 258 Azt 2uel ghu] Y& 24

2dlo] g BAL GO-MSE ol &3kl skl em, Agilent 7890GC/5975C MSDE AMg-ate] #4ls)
A BE oA Eq 1:1000.2 &3)3Far, luLf“ J&W DB column (30m><0.25mm, 57 0.25pum)el] 5 )|
2 1:59 H[EE 2 VARZ AEHAeH, 2EF 65TAA 270T7HA] 3T/RoZ AU, FE2259 24

_10_



[0100]

[0101]

[0102]

2HE3d 10-2025-0102833
$ standard NIST11 % Wiley9 MS z}olB.#lg] ©lolE|Hjo]AE o] &3}
Agilent MSD ChemStation AZES9|o]E Al&3le] o223} HE7] AlsoA

o 22wl gu] YL ol uet HADES W =AML 2de gt o] gebd
KN
=

GC-MSZ o] &3 3n =4 A, & S Yehl= Ethanolo] Fo] &% FH7F AdoAE= 97.83, #o] 3
9 . ZF AA =746 Th. Heptanal® Iron pentacarbonyls Adta 7|53 g
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[0103]

[0105]

[0106]

[0107]

[0108]

[0109]
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# 5
Category Compound Odor xh Tea E
Etharol swest 405.83 97.83
1-Azidopropan-2-one (No infrmation availahis) 2176 283
Alechols 1,2-Dichloro-2-propanol Etheraal 8248 10355
2-mathyi-1-Propanol musty, foity, alcohalic 260 187
1-Penten-3-01 fresh preen slightly fruity 1.05 117
Moegholin-2-yimathand | (No infemation available) 11.00 390
Isovalenldahyvde strong, pungent maky 8115 TE48
Pentznal bready, fuity, nuey, beny 421 215
Aidayde Hexanal sreen. srase. Foiny 351 308
Heptanal pungant Suity, fatry 471 160
Benzaldainde aimond 2182 (53]
Alphatic Hexsmetiyl- : -
Haterocycles Cyclotrislloxans mild, plessant 16.70 64.09
Methanethiol rotten cabbage 015 305
Acrolein pungent, unpleasant L57 13
I — Pentane alkans 2208 25.64
Butanal pungane, fromy 284 330
2-methyl o i . . - »
pentadacane Mo information available) 071 325
alivibenzenss Ethyibenzens swest, Easolme 8.53 612
Amides 3 S-dihydroxy benzamide | (No infomation availsble) 189 572
Trimethylamine fshy’ smmoni 205.85 18237
amings Hj_f“*ml -"P*""}")‘Iig’} (No infrmation availatie) 0.58 077
Oxime- g3 . 4 - -
Aromatic ey No infrmation available) 033 53
e mathaxy-phenyl-_
mp-Aylens sweet aromatic 471 342
Formic acid punEernt, panstraing 157 218
Cabaxylic Acetic acid punESnt vinezar 1127 184
adds
pmmum (No infoemation available) o 2562
cyclo 1,123tatra = . ]
akanes mld!}'1~ Cuelopropans (No information available) 195 210
G Nitrogan pungent, ammonia 2781 2134
Hydewins p-Metoxyettylhydarine | (No information available) 162 056
1,1-Didsuteropropens MNo infemation available) 2348 18.04
he: 1
Zﬂimm.l- Etheraal 0.01 030
Hydo Hexsnz peroleom §34.60 40,34
carbons Benzens sweel EOmatic 519 1094
Toluene paint 3533 25.62
me2ylens Fwast 17.74 1207
l-1080-Decans No infrmation availabe) 0.50 [T
Acetons sharp, swestish 4972 30.64
Iron pentacasbonyl butery L57 035
i 2 j-Buanadions boLery 1269 13.52
o 2-Butanone Hharp, awst, bosercor, 1042 390
34'9‘;’“’"31 Y orelott | o indemation available) 4621 4097
Nitriles Acetonitvile fairg, ethereal 343 1589
— Difluoro dmethylSilans acnd 178 248
Trimetyislanol grong 071 109
Ethanssulfonyl chkride | (No infemation availstie) 1660 405
Sufides Dimethyl sulfide cabbage 047 11.84
Dimethyl Disulfide cabbage, potrid 2032 21.10
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X6

Snack without extoact

Snadc with exoact

Nutrition information

Total contents 100g

Nutrition nformation LAt el A0

488 Kcal 481 Kcal

Daily nutritional Daily nutritional

Per total content information | Per total content information

Ratio to baseline Ratio to baseline
Natrivm 509 mg 45 % Natrivm 824 mg 41 %
Carbohydrate 63 g 15 % Carbohydrate 60 g 19 %
Saccharide 37g 37 % Saccharide 40 g 40 %
Fat 21 38 % Fat 206 g 38 %

Trans fat [ Trans fat Og

Saturated 2 5 g 2% Saturated f22 29 g 19 %
Cholasterol 34 me 11 % Cholesterol 37 mz 2%
Protein 13 g 24 % Protein 4z 25 %

The mtio (%) to the daily nutrient standard is based
on 2,000 keal, so it may vary depending on the

individual's calorie needs.

The ratio (%) to the daily nutrient sandard 1s based
on 2,000 keal, so & may vary depending on the
individual's calorie needs.
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Appearance Snack with extracts
[

w—Snack without extracts
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Overall acceptance ¢ Flavor

Oilimess Texture
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