A2k A A Al -3 -1 A7 e (2tE)
J|l&g0nE V1 Jle9sac S02 2218 3C | FR-03-FR35
o HFT R o rpuimn L s = RD009307
o A AME L HATISY S8YF 2 R4+ ST WY
MO 23 AL7|DF Ol Bk
I’_l’Z‘HZHC”Zl- o O =] 4= ||_ = _I_-I
25| SYATAL R
o 7| 7t 2020 ~ 2023 2o AL |2 -
NEA Y M M2} AR7|2t
1) Bkl RIIME 0|86t AMESes AF o . . - >
oy 84 U B2 Seedrs | 2 20~23
2 A AA ITTH St AIZZAZUSE O A _
) e FE B8 MSME S Y cosaann opla '20~'23
o
3) A4 A SH|OF J|5A M2 2 227 _ . .
) T °°° e ZenEtn 2N 20~'23
7l ¥ E | AMISaa I, OIEAON, AEE

ABSTRACT

Purple corn Saekso 1 or 5 is a variety with a high concentration of anthocyanins in
the husks and cobs. Anthocyanin is a natural pigment that is a secondary metabolite
of plants, has a strong antioxidant effect, and is known to have various effects such
as anti-diabetes, anti-obesity, and improvement of lipid metabolism. The mixed extract
powder of purple corn husks and cobs was registered as a temporary food ingredient
in 2017, and research has been pursued to utilize it as a general food ingredient and
functional ingredient. The efficacy of liver protection and lipid metabolism has been
verified through cell and animal experiments, and human application tests for eye
health and prostate improvement are in progress through external joint research. In
addition to the bract and cob mixed extract, bract extract alone has the advantage of
being easy to process and manage into functional materials due to its low nutritional
content. However, husks cannot be used for processing as they are not registered as
a food material in Korea, and since they are a different raw material from the
previously approved mixed extract of husks and cobs, the Ministry of Food and Drug
Safety's temporary registration as a food raw material for using purple corn husks as
a food raw material is not possible. need. In this study, a manufacturing process for
bract-only extract was established and the indicator components and analysis method
validation of the extract were performed. Safety was proven through a toxicity test at
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In addition,

e

In the future, we plan to promote various food-related

level (NOAEL) of the bract extract was confirmed to be 5,000 mg/kg-bw/day. Based

on the results of the toxicity test, the dosage was set for each food type (solid tea,
rice cake, other alcoholic beverages, and candy) through intake evaluation, and the
application to the Ministry of Food and Drug Safety's “Recognition of Temporary

through joint research, the mechanism of action of the anti-obesity activity of the
commercialization targeting approved food groups of bract extract and expand its use

a GLP institution targeting standardized raw materials, and the maximum non-toxic
bract extract was investigated.

Standards and Specifications for Food Ingredients” system was completed.

as a health functional food ingredient.
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a3 1. Zg HAQ oEts BlEgg 29 8

Samples Pancreatic lipase inhibition (%)

(mg/mL) 1 5 10 1Cs0"
W100 18.59 £ 0.76 36.62 + 2.89 65.39 £ 2.91 7.2
E20 12.32 £ 2.38 3491 + 156 67.76 £ 1.76 7.2
E40 15.98 £ 3.32 48.19 + 1.64 82.13 £ 3.58 55
E60 16.67 £ 3.26 48.01 £ 1.13 80.98 £ 1.43 55
ESO 16.78 £ 1.66 4968 + 1.15 80.90 £ 0.27 55
E100 285+ 154 23.38 £ 1.87 84.38 £ 3.24 6.8
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[a-amylase A{3i&Hd(%)] {a-glucosidase AaHEH4 (%)]
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=
E0|M(Specificity) 241 A3},
.|

2H2|H|0| HOf| A A|AE
retention timeZ}t SY%
2% retention time 7t peak EQIZ[R| URUACE A|H

BlASHM (System suitability)2

2o dof ArEE 2MEES B 22 ZCO

B2 ARYE 24 77|12

A
o
2ot 2|0M ZHET| 39| RRE &

Classification

Conditions

Instrument

Agilent 1290 Infinity Il, 6470 Triple Quad LC/MS

Column

Polaris 5 C18-A, 50 x2.0 mm
(Serial No. 608233)

Column temperature

40 C

(A) 0.1 % formic acid in water

Mobile phase (B) 0.1 % formic acid in methanol
(A) : (B) = 60 : 40(v/v)

Flow rate 0.2 mL/min

Injection volume 1 pL

Autosampler temperature 10 C

Mode ESI Positive, MRM mode

m/z 4492 — 287.1

Fragment Voltage/ 135 / 25

Collision energy

ARG C3G HEFZ2 YU d(Intra-day) 242
85 ~ 115 % "2 =olz|of TY7|Eo| Hgstuct. JY
THAE Y=z R0 MES1, FeHd(Accuracy)2
Stict st

SE2 Ue0 HEEE ME
S

0.99972 245t 2Mdd(Linearity)& LIEFLHRUCE.



B 3. AAHEEY

Batch  Classifi- Precision
No. cation No. 1T No.2 No. .3 No 4 No. 5 Mean (%)

Peak 50082 50052 50110 48521 47187 49190 266
1 iy 0938 0938 0938 0935 0935 0937 0.21
Peak 45038 45000 45321 44403 44412 45015 144
’ () 0931 0925 0925 0925 0921 0925 0.43
Peak 50567 49600 49737 49785 48758 49689 130
’ (ary 0911 0911 0911 0911 0911 0911 0.00

RT : Retention Time
Precision(%) = Standard Deviation(S.D.)/Mean x 100

| | ru I| an| |
-] I 5 /| i
3 | : | | ||
3 I I RS I
;l |I II A .'I I'-. ..,_:.__ 1
e T T | T 0 T - — 7 T
(1] (2] (3]
0% 2. 2M229| peak AZ0EH
- TPl L L Lo il L
LT 1 vafi pm | et
b Y O Pl e
H k
| .
]
A | " L]
|
x : " »
ot I ,lr. e
1 ' ey mt II: | I.: -I-I.m IDNTIE AL -I 1 T i TRt
(1] (2] (3]
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C3Ge| &MY

Batch No. corlw\lc%rr?tlrnaatlion co,\rflc?ear?‘yrggt(ijon Ac(cc%}r)acy
(ng/mL) (ng/mL) °
0.5 0.498 101.14
1 1.003 97.52
: 2 2.031 100.79
5 4912 100.93
10 10.026 99.62
y = 23906.8517 x + 2370.5442, R’= 0.9997, Weighting: 1/x*
0.5 0.501 100.26
1 1.009 100.89
5 2 1.935 96.74
5 5.002 100.04
10 10.207 102.07
y = 23172.1428 x + 959.5518, R’= 0.9993, Weighting: 1/x*
0.5 0.494 98.74
1 1.012 101.23
3 2 2.076 103.78
5 4.887 97.75
10 9.850 98.50
y = 23802.5881 x + 1931.8805, R*= 0.9989, Weighting: 1/x°

E

B 5 BRE2F (3G 5249 YUY ¢

=

_|l0II

Nominal Measured concentration

: (mg/mL) Mean Precision  Accuracy
cor(mr%egn/tr%alitgon o o 3 w3 (mg/mL) (%) (%)
10 11.229 11.253 11.553 11.345 1.60 113.45

500 532.037 495627 495.820 507.828 413 101.57

Precision(%) = Standard Deviation(S.D.)/Mean x 100
Accuracy(%) = Mean of measured concentration/Nominal concentration x 100

QC(Quality Control): EZ=g0H

ol 2ug/mLe| sk
S HEAze A 2EUY 3

£ sEE FEAL MBZE AE
dsk ¢E Bl g2

=4 2 UM FEYs =Het 2 32
(Precision) 0.51~1.19%Z2 10% Olst 7|2 AHegstdn A& (Accuracy)2
97.73~106.55%= 85 ~ 115% O|Lf HQ| THYI|F0]| 2 EstFCt



B 6 BE8Y U EUn2 AlRO| FULT Hay

—

Measured concentration

Nominal .
Batch : (ug/mL) Mean Precision Accuracy
No. g " mgiml) (%) (%)
No.1 No. 2 No. 3
1 2 1.944 1.956 1.964 1.955 0.51 97.73
2 2 2.152 2.125 2.116 2.131 0.89 106.55
3 2 2.102 2.117 2.069 2.096 1.19 104.80

Standard Deviation(S.D.)/Mean x 100
Mean of measured concentration/Nominal concentration x 100

Precision(%)
Accuracy(%)

= SJLZARE H05tH G2EF BIHE St =44
AR 244 XY 2EZ59| 2|(HRE=MHZF(NOAEL, No Observed Adverse
Effect Level) ZtS &QIstn LAM2FHE22F(ADI, Acceptable Daily Intake) ZfS ALE3SISCE

£=° NOAEL Zt0| 5.0g/kg-bw/dayO|X, ADI Zf2 NOAEL #t2 QHdAs
0.05g/kg-bw/dayO|Ct. QtHAI~E= SSHHN olst sdAIel A3 2o
IZHO| A X &SI QtAFIBHE ote B AFBEE ARZ &2 & A0|9l &

0, QIZholl AIMQ| 29| 2}0|E 1022 Sttt ADI A2 Ot ZCt

NOAEL Zt2
£/49| 2t0

-~ [e

iy

NOAFEL 5.0/ kgbw/day
bAAS  10(F7HAFO]) < 107N A =)
‘S(NOAEL) / 2=t A= 100

x Atk 24 210l 10

—

ADI =

B 1. YYHZ5 2 (Acceptable Daily Intake, ADI) & Astdz(g

2|7 =g (NOAEL) LLH2ISIEZ(ADI) S RE

5,000 50
(mg/kg-bw/day) (mg/kg-bw/day)

738 |\ 20234 A[BHOITETIA
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(%)

PCHO001-3

O
_z_.:._
_z_l

31

or
00
B0

S.D
0.16

Avg.
86.69 86.80 86.66

PCHO001-2

PCHOO1
86.48

o=

0.02

3.46

3.48

3.46

3.45

-

10

Nd

0.10
0.25
0.03

1.54
4.71
3.63

1.63
448
3.61

1.56
4.68
3.61

1.43
497
3.67

0.04

1.67

1.67

1.64

1.71

oF

0

<r

(mg/100g)

PCHOO1-3

O
_z_._._._
_z_l

S.D
6.27
2.50
2.30

Avg.
25417
193.37
119.60

251.7
1945
119.6

195.1
121.9

PCHOO01-2
249.5

PCHOO1
261.3
190.5
117.3

ORadiE




= o =8 e
PCHO01 PCHO01-2 PCHO001-3  Avag. S.D
HIEF2IA (BlE|S) ugRE/100g N.D
HIEF2I B1 0.16 0.16 0.16 0.16  0.00
H|EFDI B2 0.46 0.46 0.45 0.46 0.01
HIEF2I Bo(I|2|=S4l)  mg/100g 0.08 0.06 0.08 0.07 0.01
HIEFDI C N.D
HIEtRI E 0.31 0.34 0.32 032 002
HIEISI B12 N.D
HIEI2I D ug/100g N.D
HIEFDI K1 N.D
H 6. EY 239 At et
H ==89
NO @F% E H T=22 (g/1 OOQ)
PCHOO1 PCHO001-2 PCHO01-3  Avag. S.D
1 Palmitic acid (C16:0) 0.02 0.02 0.02 0.02 0.00
2 Oleic acid (C18:1n9¢) 0.01 0.01 0.01 0.01 0.00
3 Linoleic acid (C18:2n6¢) 0.02 0.03 0.02 0.02 0.01
4 Linolenic acid (C18:3n3) N.D
H 7. XY¥ 2229 FM0t0|At Shaf
H==9
NO. s EZEZE=(Mg/9)
PCH001 PCH001-2 PCH001-3 Avg. S.D
1 Glu 3.14 3.89 3.38 3.47 0.38
2 Asp 2.40 3.01 2.61 2.67 0.31
3 Ala 1.08 1.38 1.17 1.21 0.15
4 Lys 0.48 0.61 0.53 0.54 0.07
5 Val 0.45 0.54 0.48 0.49 0.05
6 Gly 0.37 0.48 0.41 0.42 0.06
7 Pro N.D
8 Leu 0.47 0.53 0.47 0.49 0.03
9 Ser 0.76 0.92 0.81 0.83 0.08
10 Arg 0.33 0.40 0.37 0.37 0.04
11 Thr 0.46 0.55 0.49 0.50 0.05
12 Tyr 0.23 0.27 0.23 0.24 0.02
740 O\ 20234 A|HAIRETM



13 lle 0.28 0.32 0.29 0.30 0.02
14 Phe 0.15 0.13 0.13 0.14 0.01
15 His 0.28 0.35 0.30 0.31 0.04
16 Trp N.D
17 Cys 0.31 0.27 0.25 0.28 0.03
18 Met 0.19 0.24 0.20 0.21 0.03
H 8 XY REFO| Relot0lcit
2% 2Z=2(mg/9)
NO at=
PCHOO1  PCHO01-2  PCHO001-3 Avg. S.D
1 Glu 0.40 0.40 0.40 0.40 0.00
2 Asp 0.44 0.44 0.44 0.44 0.00
3 Ala 1.87 1.83 1.87 1.86 0.02
4 Lys 0.41 0.38 0.41 0.40 0.02
5 Val 0.36 0.35 0.36 0.36 0.01
6 Gly 0.20 0.20 0.20 0.20 0.00
7 Pro 0.17 0.17 0.17 0.17 0.00
8 Leu 0.45 0.44 0.45 0.45 0.01
9 Ser 1.17 1.20 1.17 1.18 0.02
10 Arg 2.06 2.00 2.06 2.04 0.03
11 Thr 0.41 0.39 0.41 0.40 0.01
12 Tyr 0.52 0.51 0.52 0.52 0.01
13 lle 0.28 0.27 0.28 0.28 0.01
14 Phe 0.18 0.17 0.18 0.18 0.01
15 His 0.22 0.22 0.22 0.22 0.00
16 Trp 0.21 0.21 0.21 0.21 0.00
17 Cys N.D
18 Met N.D
19 GLN 0.67 0.66 0.67 0.67 0.01
20 ASN 3.5 3.43 3.50 3.48 0.04
AMYA=9| 3Hiz[Q] RHHE A4 L 7|AIHE STt AREE o ZA4E st 24
BOME ZAESIR20 7|AR0 2 2E222 AEYE "W &2 2.071 g/100g0|UCt. 2
HYEO 7|1&12E 80 ~ 120%=2 H3 Al, 2Y 2222 C3G 7|EU2 1.66%~2.49%=
SOl AL,



2.2 M|

2.2.1 D&M I 20tE Q21X (Nano space SI-2, Shiseido, Japan)
2.2.2 HCO|2E00]|AZ£7](525 nm, Nano space 3185, PDA 85)
223 ZEe:=

2.2.4 ZE(150%*4.6 mm, 3 um, Unison UK-C18)

Z22 : cyanidin 3-O-glucoside chloride
ZHAL 0 C21H21CI011

24 484.84

S No. : 7084-24-4

3.2.1 Of|&=Z(Ethanol)

3.2.2 3 8¢

3.2.3 FALH(Citric acid)

3.2.4 OfMEL|EZ(Acetonitrile)

3.2.5 E2|ERZ0MEA(Trifluoroacetic acid)

4. A|%4—)|.;L-|
4.1 BEEMHO A
411 BE2E cyanidin 3-0-glucoside chloride 1 mg2 10 mL BI|E2tA 30|
, 0.1% FHLAS SFot= 30% OEFZE 245 =0 CHF EMMHA|
i’i':f.

AME2E | A Z e (MA1S/52) XY RES
AMEEE @ R EMHE cyanidin 3-O-glucoside A&
1. Aol 0F
2 ANYEYE2 385 Y RVIE0HE O|85t0 ARZ2REH Z2&5 482 RESI0 dH32
FOIEDHT/ZCI0|2E0{0|HE7|E 0|85 EAMste BHoz 2|t S50yl 525
nmojlA| HEFR2MES SIHRACH
2. ¥H[2t 2=
2.1 A Y & ADE
2.1.1 Bro/EZ2t23(10 mL, 100 mL)
2.1.2 2018 Y38 427
2.1.3 o2t =gl TH
2.1.4 M IZOIEDHEE F2/Y

742 \ 20239 AIEATETIN




4.2 Alglgoio] A
421 N2 0.1 g2 FY
422 01% FAHMS &R
4273 EHll:la-”O|]IIE_-|(O 45 u

15| %
5

1501 50 mL FI] S2tA301 EUCH
b= 30% Oflgte ts| =9l Ctg 50 mLE HENEHA
m)&E 0250 A[dEU2 2 ALESIRAC

5. &4 & AL
5.1 7|17|&A
H 1. D&Y IAZ20IEE A
g = vl
217] Nano space SI-2, Shiseido, Japan
a2 525nm, Nano space 3185, PDA 85
= Unison UK-C18, 150*4.6mm, 3um
AdeER2L: () 35T
FYH SuL
et 1 mL/&2
. (o) 1 -
N A 1 0.1% TFA in d-water
B : ACN
H 2 oy 24
Time (min) B% A%
Init 5 95
5 5 95
10 20 80
20 5 95
5.2 A4t
cyanidin 3-O-glucoside &2F(mg/g)
= C x a/S x 0917(HEFS &%) /1,000
C: Alg8d = cyanidin 3-0-glucoside®| == (ug/ml)
a . A2l M (mL)
S I A= 2| ()
6 Al%':-ll.}IAl-

Ct.




ug/ml | area

0.46 46,118

0.92 96,705

2.29 237,082

4.59 470,787

9.17 930,756

6.2 ZYZREEF BAZEY
(n=3)
o PCHOO1, PCHOO1-2, PCHOO01-3
=M 42
avg. S.D
Cyanidin-3-glucoside 2.071 g/100g 0.033
L 2H|[(24)0 2t dYA=E AYSIUC

[EA 21%(4.2kg),
Z2| 17%(3.4kg)]

|-O

I4H17% (3.4kg),

- 2445 HHA|H|ZE 40~50kg/10a

- THE ZAETFA AMA U A, DA(A2019-3835),

[HH 2. BEEH| =9 s344Y, 4. BgH= 01.

A2Z=glol g

X HM2Z5E: YDAl Zadbg, H2'e| ot

A=, A|3eto| Ze|db|=, A4l A1E SeH|

=2 3 230|¢E Bigfstod Al=gt A

- TUEY ¥ SEXUSE AlEIVIE™0 22 24, Qi
Ze| gwre SYHE 20kg

744
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- HE 374 28 2 A, 12AI(H2019-38%),

ESHRe IEFALY, 1. ZEaPHE,

v

3

1
vt |
UE

i

N

LT —
I=!
Y
X0}
S
N

B

MEjgY AR SYE=E AGstl s A=ms TAHASAR UE = 13f 22 420 F

Attt | CHAY ZHuere 2 AR
- QU2 MAF 2R MA
- = sen v )
o IE 1Y M HE
- JtE2 EH|9t HIZ(RH21 AH2E S§HE)
EY - EY ASA|(22IE)
2| o A ViEE EH| Y SgiHlestHz 3 4 48 Y A
T Of &g
S22 ‘Z 52| QHAAREY |0l HE
v
- 844 TE: 4 Sia~5E Ee
- 95 5005~6,5005%/10a(300%)
0z - 0|2k 2t4 70cm, E7|AIO| 20cm
- 134 20| 32 TE
- dok: IHE % 2~33
- 27| AZH(EY) TE 5 62 AT(SOUIBAY £4)
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- A=Y AgElE FEO0| A ¢
AT 0 B)2RE MEASEIE) SIARELME =USHAH. AHET2
YAFY, dMrY E= d2¥2 dAe, U, 2FY, FE2E FIIEO A2
2892 2 9 AIEAR 59| SX0[2tn 7|2=0f Uk

2. A2 EMO| 5t 2=

O AL, otbjiett, £7|4, BIEHRIO| 3 BiZ| Y&t L 0|5 EM5 2t &l

22 2 U
+ Lot.No.: PCH0O01, PCH001-2, PCHOO1-3'
. B SMAIY U HiAY 2O 28 AR

ME M S MAHIR|E Certificate of Analysis 2442
- Mg aL BH AR ARE AHRSZO| et x| HAMSHACH YA HIXE &
2 3 2R). Zt B2 2222 SHAY Y REAH Yot0lA |2(010|:
A HIERD, 27|12 BM AEE ARZ2 ARSI RE2 Y1 Al BYE &0l
AEE 510 ZAE S0I%5I¥ oD Y Bz EA%=21 U ofzf Ho 7|
25t Ct
CMAR HiZ|E 228 HE>
AArek
M| Z A Az HH 2| HRZH | _
° © | 222(ka) | £2(%)
(k)
AIOHYJI0|= | 2021.04.01. PCHOO1 30kg 7.8kg 26%
AIOHYJ|0|= | 2022.04.29. PCHO01-2 20kg 5.1kg 25.5%
QIoHOJIO|E | 2022.04.209. PCHOO01-3 20kg 5.2kg 26%

CE Al AHZ2 85 AR § MELM 32D

st | Paotojst | R2lolol=Ar | HERI | 27)3
ZESTRR T

LMz
21.04.01. PCHOO1 22.10.7. 22.10.20. 22.10.20. 22.10.7. | 22.10.7.

22.04.29. | PCHOO1-2 | 22.10.7. 22.10.20. 22.10.20. | 22.10.7. | 22.10.7.

22.04.29. | PCHOO1-3 | 22.10.7. 22.10.20. 22.10.20. | 22.10.7. | 22.10.7.
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dragendorff BF2A|H dragendorff EFSA|H
BT . =1, 4 i == :
N . B . e
[ M = =~ B, @ Rt
Ao Bhg 7y | <A urS ) Ao gt 7y | <M RS
Mayers Al2F BtSA|S Mayer's A2 BLSAIH
A
e =T -
W F . (P .
CAJH BES S Ao B2 S KAl Btg A KAl BtE =5
(FEE ZHUSAIE> (C2ElE 2dutsSAId>
3. oHdgof st A=
O AHHRO Lef=27|dE &old + U= 27t A= (Allergene Onlines E-8&)
- =20 A=
(1) S5 2 L &0fo] | UHo| CHst =S CHYst ZA0{(corn husk
cyanidin-3-glucoside 5)2 Pubmed 2 SienceON SOlA RAFSH Zab, 242{%]|
YYS FYstte =2 2 d7E0M S2 205 /UL
‘E44 £(Zea mays)"'22 AMSH F1F 539 w1
12(profilin), 14(lipid transfer protein),
b 229 Y22 (Zea m 8,
A .

OAl Mz

_

o
AS HnER| Yyt

HE

IEOI'

=2o=
(2) L2 C|O[E H{|O| A0 A
H(Zea m1(beta-expansin), 8(chitinase),
25(thioredoxin))>® 22 H1g1 0|2 24 M2
St E g Qict!
oI5t Ct.?

M o= o5t

14)57,5822 QloLt g4 Ee(corn hust) 71 Yz
) 235]2{ corn husk M2l= L2{z| LMe o
S oo 2ol

3 —_—
) Cyanidin-3-glucoside®| 2%
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