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1 wall ©@A; 2 b) Aol Be &
SRS gaE Adshs 24 b @A & Edehe 94 2 leEdiee] ARWs Aless Aol
o}
PREE RPN
o] o el mEw, w9 24 E§ Jteddles FadEeR ieke el di, siAd
EE ARE FARH xAECd oA, A7 8A EF JheEsES dZdo]l=(Alcalase), ETHEAY
(Flavourzyme) = o]E59] 3o 45 Agste] A2 7tedadl=dl, £AES Aledd
B oagzee R oEF 2 % 5o RFgo] Howa A adE AW Sfok 22 HAE
FHge] o, AN e AR 2A=S AEsy] 98 oo =FHadlg. 1 Ay, X 4 TheEsEe
T W =49 GABA, GABASl thAL HFAIQl SFEhHlClE 9 AJZHIQL FHEFe] Eal, 538 dzyel=
(Alcalase) B/H+= Z2tRAY (Flavourzyme) B4E A Elsto] ket 45, WAz g4 2 ALt <

bl AAG DA Qe AL RS,

THGNE A AHEE UFES HAEGE XEE We Uil 5 EE HAHY dukeokFon IFEIHE
Aol Q. FHANE MY fE AT SE A5E T Afoe, Wzt obA| A (benzodiazepines) 7l
deo] e Z3 9 (zolpidem) o]} 3 FE(zopiclone) ¥ e FES AFRSIZ|E b, aEu ol E A
Heke okE EAS USRS AVIEE Al FE, o, ¥ ALY 2, daAg, oA HE, dolA
o Fzhgo] vke ®Bavh Qitk. wEka o] g FAgo] HowA FHA adE Ad dAE FH 2
F v 9J9E o] ok Aol

2wyl A FEdof QlojA, AV &4 B 7HEslEe ZFEM o] E(glutamate), AlZ=HIQ(cysteine),
2 GABA( y —aminobutyric acid)® o]Fox oA AElx= o= 3k oS xstste AY F U,

2oty o] o Arjoo oA, 7] @2 BEf MR Ee xE FFEWo]EE 100 WA 1000 nM, 100 W
2] 900 nM, 110 W=] 1000 nM, 110 W= 900 nM, 120 WX 1000 nM, 120 W= 900 nM, 130 WA 1000 nM, ¥
Fogon FAHo=E= 130 WX 900 MY 5= AT},

B

ol o AAldo glojA, 7] gA] Bf hpReEd £gE AlzEle 20 W% 200 nM, 20 WA 180
nM, 20 W= 160 nM, 20 WA 140 nM, 30 WA 200 nM, 30 W= 180 nM, 30 W*] 160 nM, 30 A 140 nM, 40
=] 200 nM, 40 W] 180 nM, 40 W] 160 nM, 40 WA 140 nM, 50 W=] 200 nM, 50 1A 180 nM, 50 u]X]
160 oMY = lom, FAFoZE= 50 WA 140 nMd = Shth.

2 e A AAjeed QoA 7] 8A B THEwslEel 23E GABAE 3 WA 30 nM, 3 WA 25 nM, 3 U
] 20 oM, 3 WA 15 nM, 4 WX 30 oM, 4 WA 25 nM, 4 WX 20 oM, 4 WX 15 nM, 5 WA 30 oM, 5 WA 25
nM, 5 WA 20 oM, 5 WX 15 nM, 6 WA 30 nM, 6 HA 25 nM, 6 WA 20 oMY &= o, FAHORE 6 U
2 15 MY 4= 9lt).

v g d FEdel oM, A7l 2 EF ThrEEslee a) ddel=: aas Adske 13 kel %
b) @Zdol= Ex ZetRAY G485 Ak 23k ZleEeE Sl Alxde Ad ¢ Ao

el o AAldel glejA, A7l a) 1Ak Zheelel A Aelshs dElol= aal) vlee 5Hd] AR A
ofystH, & = 71-dH 0.001% WH 109U o flem, FAH == 0.001% WA 5%, 0.001% WA 4%,
0.001% W= 3%, 0.001% WAl 2.5%, 0.001% WA 2%, 0.001% WA 1%, 0.001% H=] 0.8%, 0.001% WA 0.6%,
0.01% WA 10%, 0.01% WA 5%, 0.01% WA 4%, 0.01% WA 3%, 0.01% WA 2.5%, 0.01% WA 2%, 0.01% W=
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1%, 0.01% WA 0.8%, 0.01% WA 0.6%, 0.1% WA 10%, 0.1% WA 5%, 0.1% WA 4%, 0.1% WA 3%, 0.1%
2 2.5%, 0.1% WA 2%, 0.1% WA 1%, 0.1% W= 0.8%, 0.1% WA 0.6%, 0.2% WA 10%, 0.2% HA 5%, 0.2%
WA 4%, 0.2% WA 3%, 0.2% WA 2.5%, 0.2% WA 2%, 0.2% WA 1%, 0.2% WA 0.8%, 0.2% WA 0.6%, 0.3%
WA 10%, 0.3% WA 5%, 0.3% WA 4%, 0.3% WA 3%, 0.3% WA 2.5%, 0.3% HA 2%, 0.3% WA 1%, 0.3% N
2] 0.8%, 0.3% WA 0.6%, 0.4% WX 10%, 0.4% WA 5%, 0.4% WA 4%, 0.4% WA 3%, 0.4% WA 2.5%, 0.4%
WA 2%, 0.4% WA 1%,0.4% HA 0.8%, 0.4% WA 0.6%, 7FF FAFoZE 0.56 4 4 U},

2 kol o AAjde qlolA], A7) a) dAIE 30T WA 80T &% xHdA] Fadd & ok, B}y A4
o2, 30C WA 80T, 30C WA 70°C, 30C WA 60C, 30C x| 59T, 30C WA 58T, 30C WA 57T,
30C WA 56°C, 30C WA 55T, 40°C WA 80T, 40°C WA 70T, 40T WA 60°C, 40C WA 59°C, 40°C W
2] 58°C, 40°C WA 57°C, 40°C WA 56°C, 40TC WA 55T, 42C WA 60°C, 42°C WA 59C, 42C WA
58T, 42°C WX 57T, 42T WA 56°C, 427C WA 55T, 44°C WA 60T, 44C WA 59C, 44T WA 58C,
44°C WA 57°C, 44T WA 56°C, 44°C WA 55T, 46°C WA 60T, 46T WA 59°C, 46C WA 58T, 46°C W
A 57°C, 46°C WA 56°C, 46°C WA 55T, 48T WA 60T, 48C WX 59°C, 48°C WA 58°C, 48C A
57°C, 48°C WA 56T, 48C WA 55°C, 50C WA 80C, 50°C WA 70T, 50C WA 60C, 50C WA 59C,
50C WA 58T, 50C WA 57T, =& 50C WA 56T, 7P FAXHoZ= 50T WA 55T &% ZAqA
Ay 7 glont, oo dgE= AL oty

ES
ool A Arfdo] glojAl, 7] b) 22k JFREESOA HEshE &4l BEL 5RI| ASEHA ofy s,
= Eo] 71 div] 0.001% WA 10%Q 4 o, FAZHOoZE 0.001% HA 5%, 0.001% A 4%, 0.001% H
A 3%, 0.001% WA 2.5%, 0.001% WA 2%, 0.001% WA 1%, 0.001% W= 0.8%, 0.001% W= 0.6%, 0.01% HA
10%, 0.01% WA 5%, 0.01% WA 4%, 0.01% WA 3%, 0.01% WA 2.5%, 0.01% WA 2%, 0.01% WA 1%, 0.01%
WA 0.8%, 0.01% WA 0.6%, 0.1% WA 10%, 0.1% WA 5%, 0.1% WA 4%, 0.1% HA 3%, 0.1% W= 2.5%,
0.1% WA 2%, 0.1% WA 1%, 0.1% HA 0.8%, 0.1% WA 0.6%, 0.2% WA 10%, 0.2% W 5%, 0.2% HA 4%,
0.2% WA 3%, 0.2% WA 2.5%, 0.2% HA 2%, 0.2% WA 1%, 0.2% WA 0.8%, 0.2% WA 0.6%, 0.3% WA
10%, 0.3% WA 5%, 0.3% WA 4%, 0.3% WA 3%, 0.3% WA 2.5%, 0.3% WA 2%, 0.3% WA 1%, 0.3% WA
0.8%, 0.3% WA 0.6%, 0.4% HA 10%, 0.4% WA 5%, 0.4% WA 4%, 0.4% WA 3%, 0.4% HA 2.5%, 0.4% 1N
A 2%, 0.4% WA 1%,0.4% WA 0.8%, 0.4% WA 0.6%, 7FF FAHoZE 0.56 4 4 U},

2 el d AAde oA, A7) b) @AE 30T WX 80T 2% XA g 4 g}, Hrh FA4
o2, 30C WA 80T, 30C WA 70C, 30C WA 60C, 30C Wx] 59T, 30C WA 58T, 30C WA 57T,
30C WA 56°C, 30C WA 55T, 40°C WA 80T, 40°C WA 70T, 40T WA 60°C, 40C WA 59°C, 40°C W
A 58°C, 40°C WA 57°C, 40°C WA 567, 40TC WA 55T, 42°C WX 60°C, 42°C WA 59C, 42C WA
58T, 42°C WA 57T, 42T WA 56°C, 427C WA 55T, 44°C WA 60T, 44C WA 59°C, 44T WA 58C,
44°C WA 57°C, 44C WA 56°C, 44°C WA 55T, 46°C WA 60T, 46T WA 59°C, 46C WA 58T, 46°C W
A 57°C, 46°C WA 56°C, 46°C WA 55T, 48C WA 60°C, 48°C WX 59°C, 48°C WA 58C, 48C WA
57°C, 48°C WA 56°C, 48T W#] 55T, 50C WA 80T, 50C WA 70C, 50C W#] 60T, 50C WA 59C,
50C WA 58T, 50T WA 57°C, Ei= 50C WA 56T, 7 FAHCRE 50T WA 55T 2% 7oA 4=
Ayt = glont, oo ggE= AL oty

2 o] A AAde QlojA, 7] b) @AY Theidle dEElo] = (Alcalase), AHH™ (Collupulin), F=
X 2 (Foodpro), ZZE}H A (Protamex), X2 (Prozyme) 2 ZR A (Flavourzyme) &2 o] Fo 7 o A
A e o= sl o] ma A o3 Ad ¢ dom, FAHoRE dAHolx e EHEAY A
o 7 FAHozE ZtRAY AHd o Ad 4= Q).

2 oy

2 ool A Fddo oA, T FEAel
disorders) ¥ AR 4W(parasomnia) &%

B oago] oA sty FAELS FEAE ol fAEH
e 23E = FAIHA

5}
TAR2, FHE, THY
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S e dmAel g1 BEf-(skim milk)E vl 3@ m(Seoul, Korea)oll Al #|a-Wko} Alg-3}iT).

Fob ek, 14 AsRa v F 6% maE /14 oHl 0.5% A7Hte] 50

o U

=94 10 goll 10MFe] SRS 7 F 712 ti] 0.5% SEElol=(Alcalase)E A 2lskaL 50TColA 8413k
-
Z

|
TolA 1 Al 7k, 4 AIZE, 8 AIZE, B 12A2F F9E WEEAIA 23 MRSl E X egi. whgo] Ed &
100Col A 1583 7hdste] E4E B84d5ketal, 44122 (4,000 rpm, 20 min, 4TC)3te] SRS 355
5 A Axste BEosiodrt. AR 549 AHRE 23 @l Alcalase (Novozyme, F1, USA),
Collupulin (DSM Food specialties, Delft, The Netherlands), Flavourzyme (Novozyme), Foodpro PNL
(Bisionbiochem, Gyeonggi-do, Korea), Protamex (Novozyme), Prozyme 2000P (Bisionbiochem)

AN 2: @A JeEEe] oln| ] AL F(amino-nitrogen) ¥4
2-1. B4 g

g B& TR E olund] A4S S 2 4 6-trinitrobenzene sulfonic acid(TNBS)H oz H 21519
t}. A]& 50 plLel 0.212 M phosphate buffer(pH 8.2) 400 pL 2 0.1% TNBS 400 pL-& 7}3le] 50Col A 14]
Bk WS A FH T, 0.1M HCIS 800 pL #7F3F 3 340 mollAd FFEES 5438190 L-leucines EF&E2

l-ruri

L

3171 & 19 YER miel o] &x] Bf 7leEa & (skim milk hydrolysate)@] ofwi-e] o] shaFs HA
s Ay, @i AP Algto]l FUhghel uheba ofm|-E] Fio] FEfo] FUlshE oz ERIEHGIY.

# 1
92 B JteEElEe] ot e Ao e (HA + XFHA, mg/g)
A2+ (h) Alcalase Collupulin Flavour zyme Foodpro Protamex Prozyme
1 84.26+0.44 77.22+0.71 103.454+0.18 96.22+1.57 85.30£0.49 116.85+2.83
2 91.73+1.37 103.43+1.49 124.041+0.76 113.07+2.22 110.72+1.40 133.35+0.58
4 90.96+0.03 105.814+0.96 128.35+0.14 121.004+1.90 123.21+£2.30 188.27+3.80
8 112.38+2.07 98.59%+0.06 131.58+0.56 121.63%+0.03 129.78+1.49 202.03%£0.58
12 126.00+2.43 111.314+2.22 185.05+0.17 121.764+0.46 130.174+0.09 222.31+3.27

g71 3 1ol ekl wkel o] Flavourzyme S Prozyme &5 o]8ate] 12413t 7haliatgle o ofv] bl
Ao gl 747} 185.05 B 221.31 mg/go R Al YERRY.

AA e 3: gila JEIE ] RS = (degree of hydrolysis, DH) A4k

-1: A4 U
MRl as o] A 1o 9ske] AlstE AL
[ 1]

DH(%) = [(Lemnzyme=Lo)/ (Luax—Lo) ] X 100

A7) A 1A A7) Lepme s &AM WA 715REE o) opuig] Aao] dekoln] A L= AlE &F) of
g Aol gEFolth, A7) Lyt wlE Ak 7R (6 NHCL, 100°C, 24A1F) F9 ol g Ao ghafol
=

3-2: Ax A3}

N

92 Bf HREEY MR E 12410y aAAHEAEE VeeR AMEsor, e T 1o ZAIS
SiTt.
= 1o YeErd ukel 7o) Prozyme¥} Flavourzyme &4E X3RS u] =& 7[R ESE Holx= Ao 3l

o)

At

AA ] 4: NAGFEFHEY opu Al BA
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10 24 gy

GABAE F3 AZAAl oA 2ddY B4R gt udd 74U &3 Sdoln, FFEpo]EE GABAY]
AL ArAelek. Alz=HRIS Aol Akst B4 7les YERE 2 FERA2(glutathione)©] 2ol FIS
ook, T3, A 2ERIY SFEMOIEE £ S EeS T 2oz Hag vl e ofuiAke] dFol
H(Petroff, 2002).

EFEQA Al2H< (cysteine), FEl o] E(glutamate), GABA( y-aminobutyric acid)e AlZrp-L=g]3|
(Sigma-Aldrich)olA F+4sFc). #EAlol= Quaternary solvent delivery system(Waters alliance, e2695
separation module) % Auto-sampler and fluorescence detector(Waters alliane, e2475)7} % Z. HPLCE A}

2399 tF. AccQ-Tag Amino Acids C18 Column(3.9 X 150 mm, 4 pm)olA §<% 1 mL/ninC® o] A4S Z#HFA
o o]FEA2 (A) AccQ-Tag eluent A:water(v/v=1:10), (B) o}*EYEH (acetonitrile), (C) = (water) =
AF&ETr. &mje] 7187 &= 7] F 20 =AY, A EF(Injection volume)& 10 plo)x 333
A 7] (fluorescence detector)®] o7](excitation) 2 250 nm, W= (emission) 2 395 o2 A3}

o wHsgch.

¥ 2
HPLC AlZ&=®lell AM&-5& o]lEde] 4
AlZE () ol 54 +4 B (Curve)
A (%) B (%) C W
0 100 0 0
0.5 99 1 0 11
18.0 95 5 0 6
19.0 91 9 0 6
29.5 83 17 0 6
33.0 0 60 40 11
36.0 100 0 0 11
45.0 100 0 0 11

EEE 2 A5 fFEASE fs] AE vlo]P(sample vial)ol /\]E_E 10 uL F¢ Al
buffer)= 70 uls 4o % 1% 3Fal, AceQ Flour reagent® 20 ul ¥il 10%7r & =3ks & A
55Tl A 103&E7E Aol dst & W 0}‘34 HPLC -A1oll ARg-313ltt.

¥ (horate
oA 108

r}oE

B4 Asbe 87 & 30 JeEhRRIT.

X3
29X Bf bR e FRevolE, A2l 2 GABA §H
F2 3tk (n=3, ¥ + ZTFAA, ol

ZFE o] E A=H GABA

Alcalase 897.60 + 30.74° 136.23 + 14.63° 13.16 + 1.23°
Collupulin 1655 02 + 43.99° 174.98 + 14.98" 10.24 + 0.18'

Flavourzyme 1137 51 + 14.08 52.49 + 1.57° 6.05 + 0.11°
Foodpro 597.60 + 7.00 138.87 + 5.75 20.62 + 0.52°

Protamex 135.17 + 12.80 11.07 + 0.87 6.11 + 0.30°
Prozyme 902.69 + 17.04° 260.65 + 3.22° 32.58 + 0.78

< YARBEA I Turkey's test ol Folm gk Aol (p < 0.05)7F U&=
HLE‘HH , LT guplow A Aes AF3 B Aol fronlehA] ol e fAdom FHE A
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2 thehar,

471 #® 39 yeld ule} o], Prozyme e AlEolA ZFEMOIE 902.69 nM, Al~E|Ql 260.65 nM, Z
GABA 32.58 nM =, A|7}A] o}w] =Ako] ﬂa‘:ol o ZAowg zlEglon | Alcalase ¥ Foodpro 8 A|BoA =
F71 AZFA] ot Ate] dheFo] w2 Ao g1
AAd) 5: 23] RAgAY FH A HUt

5-1: I %4

Zutg] RdoAe] FH &4 Hrhe] BAxE T 20 YERIY. Z542]E Bloomington Drosophila Stock
Center (Bloomington, IN, U.S.A.)9] wild-type Drosophila melanogaster Canton-S straing AF&3}%ict. &%
25+1TC, % 60-70% XA 12412 2tA o2 i ¥ F7|& zdEsa FTFEuA oA ASsgon 39 #
F7 298 E Ao ALEEE Y. A7) BEuiA= A2 ~(sucrose), °F7H(agar), & Y(corn meal), AX
aX(dried vyeast), ZEI2AH(propionic acid), B p-3sF]=EFA HEA HEqAHE LA (p-
hydroxybenzoic acid methyl ester solution)2.Z A=A},

DAM(Drosophila activity monitoring system)< A|g+d &7kS]

o] 23 E gy W 3 vlo|d Fodol AlATE X FIESE 24 H =4 )
B zdte g frieh wAAfle] 457 BEel s leA AT F 3 me 4] EA B TheRdE
(SMH)©] 3wl =32 9 ~-o}7) v X (sucrose—agar media)S 5UZF ATt =g A5 FHEA

& % ¥ AR 3H(Total night time sleep)s E3 wAlte] H7bstsict.
-2 84 W7t 45
P ANE ¥ 4 2 % 39 NE T (Actogram) O & ERY L)

w30l AL ve AR BES 0% 100%H oF 10471 W Azlel slgas, d4 v mAd
wRe ox 1043 0% 104749l % Azhdlel e,

g@x] Bf 7R Eo] 2uke]e] & ok 42 AJZH(total night time sleep time)ol] WX A3k

Sample % 4 AN (EA + FFAX, min)
NOR(normal control group, AAF thx") 421.60 + 16.35

Alcalase 3% 416.07 £ 23.69

Alcalase 4% 517.27 + 14.70

Collupulin 3% 584 40 + 744"

Collupulin 4% 411.47 £ 42.11

Flavourzyme 3% 618.80 + 13.27"

Flavourzyme 4% 486.87 + 26.34

Foodpro 3% 392.93 £ 35.91

Foodpro 4% 424 .87 £ 49.49

Protamex 3% 429.20 £ 36.10

Protamex 4% 385.40 £ 14.98

Prozyme 2000P 3% 376.20 £ 39.33

Prozyme 2000P 4% 472.07 £ 31.22

A7) F Ao A] x9} xx& ZFZE Student's t-test © ¢dte] AAF thET thH]p<0.05, p<0.01E <jn]3ic).

FL’-\

471 40 Yepd ulel ol &@x EHE Alcalase 2 7FFEEENF ©x] EH Alcalase 7FrESE 4% 2 A
gatels W, F FHAIFe] NORT tiv] Fojdoz Friste Aoz FAEATH(p<0.05). H3F, EX
Flavourzyme 7FriEalES 392 A3l S W fFodoz w2 $£HAZHe Hole AoR I TtH(p<0.01)

- S ket A3, Alcalase 2 Flavourzyme
FH T A4S BYonF ol HFFE HUoAo FHEA 3



[0114]
[0115]

[0116]

[0118]

[0119]

[0120]

[0121]

E=0d 10-2744013

omn

e @ Aaz A4,
AA e 6: AEEhEID (Pentobarbital) FE 59 BDHY PWAZE B FAAL 53
6-1: =7 Wy

ICR 7 P92 (65FH )= 22 A Ento] Q2 (Seongnam, Korea)olld T-4sle] AL&slsitt. RE 55 Ade
et 5852952998 (KUIACUC-2022-0089) 2] &9l wol =, ARSHL 2

50 WA 55%, WeEel 12A17F F71E fASL A AARE JoRE AT, s
Ao AlgE QY. FEuH|E(Pentobarbital) % W AL A 24x3F FE
(pentobarbital sodium, Hanlim Pharm. Co., Ltd., Seoul, Korea) 5% 40% Ho| °Fg&
alth. o] HMEMMIES 42 ng/kg T2 54 Ul FYst] QHAIZI(sleep latency time)Z FHA|
duration time)& 43 tH(Choi &, 2018). FHAZE AY wx7F I 5E w717 758150

2 Fo] 5 153 ool o]l FREXA &2 A T= APl AlSfEin.

flo

%
6-2: A A7
B2 BSE Alcalase 2 Flavourzymel 2 A28t 7FEaE< SMH(Skim milk hydrolysate)E 150 2 300
mg/kg 7ATFFoste] FHEAF S Frrekgla, Ade £ 4 2 5o YERIT.

& 4ol YERH wRel o], NORi: th] SMH o] ol A iuA|zte] sk AdFe Bols Ao FAEAT.

= 59 uteRd wRe} o], NORT tiH] SMH 150 mg/kg FoltolA FRAIzre] F7ieles A4S Hlom, S
300 mg/kg FolwolA] FoHog FHAZle] FUlsle Aoz FE St (p<0.01).

1
g

k1
g
~

Degree of hydorlysis (%)
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