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Abstract :

Journal of the Korean Applied Science and Technology

This study was carried out to investigate the food value of Dae Hong(Prunus mume

Siebold et Zucc), and also to analyzed contents of general component, free sugar, organic acid, amino
acid, mineral element, and vitamins. The carbohydrate of Dae Hog showed the highest content of
46.8+0.92%, followed by crude protein(18.9+ 0.01%), moisture content(11.8+0.13%), and crude
fiber, crude fat, ash(5.7£0.94~6.7+0.52%). In case of free sugar contents, 5 types were found. Most
of them were mannitol and fructose. 6 mineral contents were also found, too; K and P showed the
highest level. The total phenol content was 615.9940.52 mg/100 g. Including seven different type of

essential amino acids, the total amino acid content of Dae Hong was 121.42 mg/g. These results point
out the potential of Dae Hong as innovative food for health or to be incorporated in new products

as natural food preservatives and supplements.
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Table 1. HPLC analysis condition of free sugar

Instrument Condition
Model Alliance (Waters Co.)
Column Sugar—Pak I column (@ 6.5 x 300 mm, Waters Co.)
Mobile phase 0.01M Ca-EDTA (50 mg/1L d.H,O)
Flow rate 0.5 mL/min
Column temperature 90 C
Sample injection vol 20 pL

Detector

RI (Refractive Index)

Table 2. HPLC analysis condition of organic acid

Instrument

Condition

Model
Column
Mobile phase

Flow rate 20 pL
Oven temperature 65 C
Injection time 30 min

Prominence(Shimadz Co.,)
Hi-Plex H (7.7 mm x 300 mm 1.D.)
50 mM H2504(dissolved in water)
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Eolhls ¥ £ E2tEL0|E & 24
8o & His TS 1008]= 3]t
= 0.1 mLe} 2% Na,COs; 2 mLE =%
Sto] 3R ¢ Ao ®BREAZ F, IN9|
Folin—Ciocalteu’s  phenol  reagent  (F9252,
Sigma, USA)E 0.1 mL 3d7}oto] 25t =
e UE AT ez A2oA 30:3F 5
SAAoH, 725 nmoA  SFE(P/U-3900,
Hitachi, Japan)& Z4sttt. HEEH=E
gallic acid(T0200, Sigma, USA) EFHZ AHg
sto] ZPdet BERAY SET @ H|w st
Aitettt. & EetilcolE o 200M1= 3

Sunnyvale, CA.USA)E AF&5to] Table 4] % st Z+ FEE 0.2 mLof diethylene glycol
Table 3. Operating condition for ICP—AES
Parameter Specification
Power 1300 W
Plasma gas flow 15 L/min
Auxiliary gas flow 0.2 L/min
Nebulizer gas flow 0.55 L/min
Nebulizer Concentric nebulizer, glass
Trch Quartz

Spray chamber
Injector

Pump tubing
Sample pump flow
rinse/read  delay
integration time
plasma view

Cylconic spary chamber
Alumina, inner diameter 2mm
PVC

1.5 mL/min

60 s

3 (3 replicates)

Aaxial

Table 4. HPLC analysis condition of vitamin

Items Condition

System UltiMate3000 series HPLC (Dionex, Sunnyvale, CA, USA)

Detection Diode array UV detector

Column Hypers%l Gold aQ column(Thermo, Waltham, MA, USA)
Hypersil Gold Cig column (Thermo, Waltham, MA, USA)

Flow rate 0.2 mL/min

Temperature 5T

Injection volume 10 xL

Mobile phase sulfonic acid

100 mM sodium sulfate adjusted to pH 2.37 using methane

- 377 -



Vol. 37, No. 2 (2020)

(H26456, Sigma, USA) 2 mL, IN NaOH 0.2
mLE H7iste] %t &, 37Ce 2
(VS—-190CS, Vision Sci., Korea)ollA] 1At
A1 & 420 nmollA FFEE SH5HI
=42 E rutin EFAS o] §Ste] Z7E
A9 FE= U Blasty dde Fobdh

o

AN B

]_

I AN oo X

==

= 242 33 §EE SAsielen,
mean+SDE ZHSIHE. FAZAS SPSS A
2 W (Statistical  Package for the Social
Science, Ver. 12.0. SPSS Inc., Chicago, IL,
USA)S o|§ste] 7+ AHjste] B+at meEuat
£ 4HEskeiTh

3.4, gt g
g AugRe BA A

11.84£0.13%, Z3|E 5.7+0.94%,
6.3+0.01%, ZTH¥ze 18.9+0.01%,
6.710.52%, s 46.8+10.92%
tH(Table 5). dF S[14]& = 282
Z35E 1050l i dedES 24 At
BO 62~12.8%, Z3EE 43~10.5%, ZA
1.9~7.5%, Ao 10.3~20.7%, /4
5.8~9.2%, B5EL 45.3~62.1% FFol
BstlEd ole fARNE & 4 ASlHh
Ho=g AGE ALY AFE, kg ¥ I
o] Fash dwid geshE, 2 Fo A=
H1 AEE FEEOI AARE £ ARG
, Aok 9 PR AtgelA A EHAIE
7Fs g Higte] d Zleg ®Wusty gei15],

wll N o N >
L& 0 do o fr

o BN
o > il 32 rr rlo rle

I,

w1 2 o S W orrorle
o ol oo 10, L k]

-

3.2, REY ¥ |74

5o FHES B4 AdHFig. 1) Avrye
2 mannitol, fructose, glucose & sorbitol{=2 2
o] 2gEo] gl= AoE BEANHT dubgo

fn}
OM‘
lo,
1>
ot
o
)
o
S
H
a2
w

2 AEMe L fructose, glucose H
maltose 52 HAFT sucrose 53 Z2 58
ol EAtEA F2 g2 sk, JFdY]
BAAEE stz F7d f2tAE 7s
shotz] Qe dfid o= Hrtstal Qlot whebAd
e o] =4 st dige AHe £ 4
mjAolgts B4 o AEFFdeHd

T oort Qe Aoz yEen
ol & E foliA= o FAE MFHoR Fgot
= AL £L Ao woHEnle]. dEe {71
A RFEE EASH] 98l citric acidE 2R
11%9] §7142 243 43} (Table 6, Fig. 2)
malic acid®} acetic acid7}  137.93+2.78
mg/mL, 0.43+0.02 mg/mL AE%I succinic
acid7} 0.16+0.04 mg/mL Q= ZHog UEht
o}, SHANE citric acid, formic acidE AEHZA]
aorth A Sl1112 oiste] A3t 24x, 27
o {74t FE AR A citric acid <
malic acid’} 272+ 0.82%, 0.41% AEH Ao}
£ T& Zol7t e ALR YEeETh o 2
Aol AHEE thEel EFe] 7Ide Ae=w H
oluf Mitani S[17]0] RHIg Aipel= FYU?L
A2 wE Zo® YRyt

o
fllo
N
N

HL

100

._-I||-_

Sucroce Glucose Fructose  Mannitol Sorbitol

=)
=]

Contents(mg/mL)
=
=

Fig. 1. Total free sugar contents of  Plunus

mume flower: Dae Hong.

Table 5. General components of Plunus mume flower: Dae Hong

Component Moisture

Crude ash Crude lipid Crude protein Crude fiber Carbohydrate

Contents(%)  11.8+0.13V 5.7+0.94

6.3+£0.01

18.9+0.01 6.7+0.52  46.8+£0.92

Y Values are means=standard deviation of triplicate determinations.
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Table 6. Contents of organic acids of Plunus mume flower: Dae Hong

Components Malic acid

Succinic acid Acetic acid

Contents(mg/mL) 137.93+2.78"

0.16+0.04 0.43+0.02

Y Values are means=+standard deviation of triplicate determinations.

5001 ] Detector & Channel 1
Malic acid)3
o w
=1
Acetic acid
2507 Succinic acid | || |'.I
i \
1|
1
o .||| ‘ \
\ ‘ I g5 2 \\
\ o - - =
\ 5 g §§| | §§% i g 9z 3 ‘ k
o 2 ———
2501 \\_ ______ _Ee T \FExe s -——"5 '
0 5 10 15 20 25 30

min

Fig. 2. HPLC chromatogram of organic acids of Plunus mume flower: Dae Hong.
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Table 7. Amino acid contents of Plunus mume flower: Dae Hong

oX

fe

S

Amino acids Composition (mg/g)

Monoamino acid & monocarboxylic AA

Glycine 5.43+0.80"
L-Alanine 8.71+0.11
L-Valine 7.05+0.18
L-Leucine 9.31+£0.40
L-Tsoleucine 5.5040.20
Monoamino—dicarboxylic AA

L-Aspartic acid 26.88+1.83
L-Glutamic acid 10.16%+1.07
Hydroxy—-AA

L—Serine 6.48+0.69
L-Threonine 6.34%0.50
Thio (sulfur)—containing AA

L—Cysteine 0.69+0.45
L—-Methionine 0.63+£0.35
Diamino—monocarboxylic AA

L-Lysine 9.21+0.44
L-Arginine 5.53+1.34
L-Histidine 3.27£0.39
Aromatic AA

L-Phenylalanine 5.431+0.44
L-Tyrosine 4.22+0.43
Imino acid

L-Proline 6.61+0.45
Other

Ammonium chloride ND?
Total AA (TAA) 121.42

Y Values are means+standard deviation of triplicate determinations.
2 ND : Not detected
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Table 8. Free amino acid contents of Plunus mume flower: Dae Hong

Amino acids

Composition (mg/g)

O-Phospho—L—Serine 0.48+0.09"
Taurine ND?
O-Phosphoethanolamine ND
Urea 4.32+0.32
L-Aspartic acid 1.77+0.02
Hydroxy-L—proline 0.17+0.01
L-Threonine 1.914+0.15
L—Serine 3.53%+0.09
L-Glutamic acid 18.76+1.23
L—Sarcosine 0.31+£0.02
DL- a —Aminoadipic acid 0.35+0.01
L-Proline 2.62+0.09
Glycine 1.15+0.75
L-Alanine 5.09+£0.89
L-Citrulline ND

L- a —Amino—rn—butyric acid 0.04+0.01
L-Valine 3.04+0.04
L—-Cystine 0.05+0.01
L-Methionine 0.43+0.01
Cystathionine ND
L-Isoleucine 1.78+0.09
L-Leucine 2.28%0.07
L-Tyrosine 1.16x0.01
B —Alanine 0.31+£0.01
L-Phenylalnine 1.26+0.02
DL- 8 —Amino isobutyric acid 0.11£0.01
¥ —Amino-rn—butyric acid 5.13+0.16
Ethanolamine 0.67%0.01
Ammonium chloride® 0.80+0.01
& —Hydroxylysine 0.07+0.01
L-Ornithine 0.09£0.02
L-Lysine 1.91£0.08
1-Methyl-L-histidine 0.20+0.00
L-Histidine 0.84+0.01
3-Methyl-L-histidine ND
Anserine ND
L-Carnosine ND
L-Arginine 2.42+0.89
Total AA (TAA) 62.21

Y Values are means+standard deviation of triplicate determinations.

2 ND : Not detected
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3. Mineral contents of Plunus mume
flower: Dae Hong

VitA Vit C Vit B1 Vit B2 Niacin

gl

Table
615.99+0.52 mg-100g’!, ZgtErolt
566.00+0.12 mg-100g™ '8 Z}z}
=49 A%
Z3tst7]
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Fig. 4. Vitamins contents of Plunus mume
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HE=2 Al I, I T Hst 714
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ZH = SetEkolE e AT 4t

flower: Dae Hong

P = Ie)

1. 59 $ES  11.8+0.13%,
5.7+0.94%, A2 6.3£0.01%, =
Ao 18.9+0.01%, ZAHGE 6.7+0.52%,

EeslEe 46.840.92% o= EAEoh

322 mannitol, fructose, glucose %

sorbitol&=0 2 Wo] EJE o] Qlglom H

714 &S malic acid®} acetic acid7}

137.93+£2.78 mg/mlL, 0.4340.02

mg/mL  FAEHEYT  succinic  acid’t

0.16£0.04 mg/mL Y= Zoz EMEY]

o

=z 5|8 o

L L.

Zthal

77}

. opu|ieAt
methionine, leucine,
phenylalanine, histidine, lysine, arginine 5
Faofuiegto] gl Qe Zow E4

H3 "4 opu|i At F lysine} leucine

217+ 9.21, 9.31mg/ge 7V wWo] a5 o]

oFF2 threonine, valine,

isoleucine,

Ye Aoz AR 55l ¥ oAt
% AlBE YE glutamic acid2 26.88

mg/gl® 7P B RS Ueds A

Table 9. Total polyphenol and flavonoid contents of Plunus mume flower: Dae Hong

Extraction yield(%)

Polyphenols (mg GAEY/100g)

Flavonoids (mg RHE?/100g)

45% 615.99

+0.52%

566.00+0.12

"2 GAE, gallic acid equivalents; RHE, rutin hydrate equivalents.

¥ Values are means+standard deviation of triplicate determinations.
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