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Ume is extensively cultivated and used as a fruit and medicinal plant in Korea. But
on the other hand, Ume has pressing problem with a increase of ume cultivation area
in southern part in korea recently. Therefore, Ume and Ume flower were required to
develop high valuable various types processing products. Chemical properties of Ume
flower to determine the optimum processing varieties were investigates. The contents
of moisture, crude ash, crude protein, crude fiber, crude fat and nitrogen free extract
reached to 82~85%, 0.2~0.6%, 2.5~3.1%, 2.5~3.1%, 0.6~0.8% and 10~11%
respectively. The main components of free sugars in ume -flower were glucose. The
main components of organic acid in ume flower were citric and malic acid. Analysing
total amino acids, 17 kinds of components were isolated from ume flower. The total
amino acid contents of Chong Chuk, Bak Ga Ha and Go Sung were 760.47 mg%
,624.01 mg% and 807.41 mg%, respectively. Aspartic acid, Glutamic acid and lysine
were the major cdmponents in 3 cultivars. The total amount of free amino acid was less
than that of total amino acids. As a results of mineral analysis, the content of K was
much higher than those of Ca, Mg, Na, Fe and Zn. As a results of fatty acid analysis,
the contents of myristic, palmitoleic acid and oleic acid were higher than those of
linolenic and linoleic acid, palmitic and stearic acid. The major volatile flavor
component in ume flower were benzaldehyde.

Ume flower tea according to the mixture ratio of green tea and ume flower, the
result that was valued at centering around the Hunter's value, flavor and taste as
follow. Optimum condition of extraction time and temperature were 3 minute and at 8
0C. Generally, blending flower more than 10 percent into green tea increased bitter
tasted and lessened the visual effect of ume flower tea. Accordingly considering a
visual effect and flavor the just mixture ratio of flower was suited to be between 5

and 10 percent.
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a3 g 12
1) YRk E 4
W3kl Azd, F3H UNAHEL Table 13 2tk W3 5 J29) 7H$ +2 83.4%, %
& 0.6% =DRF 25%, AW 0.84%, ZAF 2.5%, /M4 FALEL 10.1%= &
Wi FERUZRANE FE 164% ZIE 3.1%, 2RI 14.29%, 249 4.3% ZAS
12.1%, 7484 FEAEL 49.9%2 YelGt. a2la 248 ASdAE $8 13.3%, %3]
T 3.4%, 29WF 16.1%, ZAWY 4.2%, ZHF 13.6%, 7HEAH FAALEL 40492 Uey
CEF0l BE dUYRe 2 A7} flk Ao Vet
Table 1. Proximate composition of ume flower (%)
Chong Chuk Bak Ga Ha Go Sung
Composition
fresh frj::;e sl;?;d,e fre_sh fresh
Moisture 83.4 16.4 13.3 82.5 84.2
Crude ash 0.6 3.1 34 0.40 0.22
Crude protein 25 14.2 16.1 2.8 3.1
Crude fat 0.84 4.3 4.2 0.74 0.67
Crude fiber 2.5 12.1 136 3.1 2.8
Nitrogen free extract 10.1 499 49.4 11.2 10.1
2) el 4
ko) g, FANR, 29 faF BE4ZHE= Table 29 2t} Fructose, Glucose7}
HAEHAN LY Sucrosew A3E A3 TZAAZY) 2AANBNA ulF AEHYD, Maltose
v AEHA FAh B3] A$ol= Glucose 3.2%, Fructose 1.4%0)Q3 EAAZYG &7
o] 3%+ Glucose 20.1%, 21.6%, Fructose 8.6%, 9.6%% EFT} mjide) # Lo 97
3 &%l  Glucose>Maltose>Fructose>Sucrose® o2 B Hojglout wiste] 7%
Glucose>Fructose>Sucroses 22 VeI Maltoses ZAEH A LUt T2 e St

FFe FE>WAsHug Fo vy,

Table 2. Content of free sugar in ume flower
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Chong Chuk Bak Ga Ha Go Sung
Free sugar
fresh frsf;e S};ise fresh fresh
Fructose 14 8.6 96 1.3 12
Glucose 3.2 21.6 21.6 3.1 3.0
Sucrose - 0.17 0.23 - -
Maltose - - - - -
Total 4.6 30.37 31.3 44 4.2
3 71N B
ujale] A SAAZR, 49 F7iael BEMANE Table 33 o} Citric acid, Malic

acid?} Z+ZF 8.26%, 4.13%

AZ ¥99o9 Succinic acid, Formic acids AZo]

=3 F3

th Az 249 AL 27 Citric acid 12.85%, 12.51%, Malic acid 9.27%, 8.45%%
derath 239 9% 33> u>useos e,
Table 3. Content of organic acid in ume flower (%)
Chong Chuk Bak Ga Ha Go Sung
Organic acids
g ' fresh freeze shade fresh fresh
dry dry
Citric acid 8.26 12.85 12.51 7.24 7.92
Malic acid 4.13 927 8.45 4.01 4.10
Succinic acid - - - -
Formic acid - - - -
Total 12.39 22.12 20.96 11.25 12.02

4) F7IEE B4

jgte] A3, FAAZE.
K>Ca>Mg>Na>Fe>Zn &2
z8 ARRTD g4 A YEign. F3E FUIAE B2 A4 Ws R YEY

o

Table 4.. Contents of mineral in ume flower (mg%)
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Chong Chuk Bak Ga Ha Go Sung

Mineral elements fresh fr(;cf;e Sgise fresh fresh
K 493 935 972 455 515
Ca 122 257 268 102 102
Mg 52 93 110 42 43
Na 50 31 42 23 13
Fe 3 4 4 2 4
Zn 0.1 1.5 2.2 0.1 0.1

5) At &

22
Hr o

| e} 442 BF;-methanol& ©o]€3la methyl ester® ZAF F  Gas
Chromatography(Hewlett Packard Co. USA)EA 3}%ov, EMZA3= Table 59 7o),
FQ Ao ze Z7te) EFWE palmitoleic acid(Cis)7t 27.12%, 28.3%, 28.14%% 7}
F #ol AR BT myristic acid(Cra)7F 23.1%, 23.17%, 24.12% ©}3L oleic acid(Cig:1)7}F
22.91%, 21.76%, 24.12% ZPA=FUAT}t. palmitic acid(Cis1), stearic acid(Cis:1). linoleic
acid(Cig:), linolenic acid(Cig:2) o] F2 A9 v&avh AxE 2= A FFo] 8 A+

o7 flE AoZ Yelder FFE Xt #Ee S>> a4 o2 el

Table 5. Contents of fatty acid in ume flower (%)
Chong Chuk Bak Ga Ha  Go Sung

fatty acids fresh freeze shade freeze freeze
dry dry dry dry

myristic acid 23.1 23.17 24.12 21.3 19.1
palmitic acid 7.11 7.28 6.89 512 6.14
palmitoleic acid 27.12 28.30 - 28.1 24.10 21.02
stearic acid 5.61 5.03 3.3 461 4.03
oleic acid 2291 21.76 21.34 20.22 1820
linoleic acid _ 6.51 6.58 6.84 7.11 7.02
linolenic acid 7.51 7.85 7.35 6.51 6.32

arachidonic acid tr tr tr tr tr

6) BlElY]l C o
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jgto) AxE wely C FFL Table 63 Zth B3} 64.3 mg%h, FAAX 480.5 mgPh,
&7 4423 mg®hE YERoH, B3d FF H AE 311 mgsrdt ¥ A2 UERT.
Exd wjgn C g2e WshuA>FE o2 YeEd,

Table 6. Contents of vitamin C in ume flower (mg%)
Chong Chuk Bak Ga Ha Go Sung
fresh frg:;e Sgi;ie fresh fresh
vit C 64.3 480.5 442.3 854 70.2

7) opv 3t ¥4

wjglel FA ojulAte FTEWM AR AR 05 g2 7MESHAZN F sodium citrate
buffer (0.2N, pH 2.2)2 A&3sd o3 & 4 A|ZZ A8, 8 ofr =4t Ohara
9} Ariyoshi(16)¢] ®ie] wet 4% obm At X} EAZ|(LKB 4150, ALPHA)Z 24
A7 Table 7, 8% Zry. EFEE 74 ofvjxite] 3¢ A¥Ed A3 WrisidA =
aspartic acid®] #3Fo] 714 A Uelkda, ndddM e lysined #Fo] 714 HA JEHB L
} ARugol= 2 RAolvh QATh Fobte] A $ FHL FI>uwrbu oz

HER T

Table 7. Content of total amino acids in ume flower (mg%)
Amino acids Chong Chuk Bak Ga Ha Go Sung
Aspartic Acid 144.11 116.75 83.64
Serine ' 34.21 26.86 42.36
Threonine 38.41 25.27 37.91
Glutamic acid 87.73 68.77 46.62
Proline _ 47.34 40.82 37.52
Glycine 38.75 32.79 60.82
Alanine 41.97 36.12 38.80
Cystine 0] 0 0
Valine 43.20 38.76 62.08
Methionine 7.60 1.36 2.02
Isoleucine 34.47 31.23 49.38
Leucine 55.37 50.61 71.83
Tyrosine 4.20 1.38 1.88
Phenylalanine 31.28 26.55 39.61
Histidine 42.54 37.24 47.99
Lysine 57.95 46.70 62.54
Arginine 40.12 31.60 61.19
Total amino acid 760.47 624.01 307.41

Table 8. Content of free amino acids in ume flower (mg%)
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Amino acids Chong Chuk Bak Ga Ha Go Sung

Aspartic Acid . 0 0 0
Serine 0 0 0
Threonine v 0 0 0
Glutamic acid 0 0 0
Proline 0 0 0
Glycine 23.87 25.16 22.12
Alanine 15.98 11.79 27.41
Cystine Q 0 0
Valine 15.5 30.52 13.13
Methionine 0 0 0
Isoleucine 18.43 19.93 9.01
Leucine 26.83 25.38 12.48
Tyrosine 5.85 9.54 4.77
Phenylalanine 19.46 7.53 7.56
Histidine 25.8 21.80 12.21
Lysine 24.93 12.34 14.24
Arginine : 27.56 26.31 22.14
Total amino acid 204.21 190.3 145.07

ofsle] A VM EE purge & trap concentrator 9 gas chromatography
mass(GC-Mass)& o] &8t 2A4&Qon 2 27L& Table 9. 107 Zth Zzte] Az,
28 )3 3408 sample glasswaredl 93 FHF 10 ME 7} purge A7 F
cryofocusing module(Tekmar USA)& o] &3ld -100CE FYYA1A 3EA Fr|HEES ¥
A3t GC-Massoll AEFY AR Y G718 28 $8L& GC-Mass® 243t
Qqom, Z+ peakd LY IR S FAY] Astd GC-Mass® Wiley library9

spectruma ©] &340}

Table 9. The operating condition of purge & trap concentrator for volatile flavor

compounds

Items Conditions
Instrument Purge & trap concentrator(Hewlett Packard Co. USA)
Prepurge time \ Preheat time 3 min\ 3 min.
Sample heating temp. 80T

Purge time \ Line temp. 11 min. \ 120TC
Desorb preheating temp. 175C

Desorb time \ Desorb temp. 4min \ 225C
Cryo standby 100C
Cryofocus temp. -100T

Inject time \ Cryo inj. temp.. 1 min \ 180T
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Table 10. The operating condition of GC-Mass for flavor compound analysis.

ltems Conditions
Instrument 5870 Series GC—Mas(Hewlett Packard Co. USA)
Detector MSD (mass selective detector)m (Hewlett Packard Co. USA)

Mass range 207350m/zlonization voltage 70eV
Ultra—2 Capillary column(250 mm L X 0.2mm ID)

Column

(Hewlett Packard Co. USA)
Column temp. Initial temp. 607, Initial time 10min

Final temp. 200C, Final time 10min Program rate 5C/min
Carrier gas Helium. 1.0 mL/min

njste] FutA PR £ AHRE Table 113 Fig 1, 29 Jehdidoh & 20F0] A
S F17F°) AEHAL FEAAZ ABANE IR AEE A

B uela] dRe] ABe FU14R FAR PRoY £AY A% BEHAF 10747 4E
1

o
-
it
n
e
o]
w
)
A
oX
-
s
A
[
X

%
Az A% A AR vs 2 §%Fol ta Zasdey 1 AR F4LS uxd
FFe BPrt kS 4¥HHEW  benzaldehyde?t 76.01%, trans-2-hexenal 3.99%,
2-hexenal 3.93%, hexenal 1.15%2 UEIRT 578 A9 ZAPid:= F8 7|48
benzaldehydeZ 71.77%%ou A3l 2 FZAAZANEY FNAHE 74 AEH}E AJolg B
Aok ole AxAFFT VT A4 € EFf Ao o3t WA 93 HAo=E AlzHL.

37} % 2% benzaldehyde® 3Fo] 714 E=9tm AR FA H| LT H)E3HA JERGTH
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Table 11. The content volatile flavor compound in ume flower

(%)

Chong Chuk Bak Ga Ha Go Sung
NO Flavor compounds fresh freeze shade fresh fresh
dry dry ;

1 n—heptan 0.02 - - 0.01 -
2 n—octane 0.47 0.48 0.04 041 0.5
3 3.9—diazabicyclo nonane 0.12 0.11 - 0.10 0.08
4 alpha—pinene 0.17 0.15 - 0.24 0.54
5 chloroform 0.17 0.15 0.48 0.21 0.16
6 camphene 0.36 0.33 - 0.60 0.42
7 hexanal 1.27 1.29 - 2.20 1.44
8 bromodichloro—methane - - 0.11 - -
9 amyl alcohol 0.77 0.79 0.30 0.5 1.20
10 2—hexenal 4.25 4.42 - 3.5 5.03
11 trans—2-hexenal 4.49 4.48 - 4.2 4.31
12 nonyl aldehyde - - 0.28 0.10 -
13 2—hexen—1-01 0.15 0.15 - 0.15 0.44
14 acetic acid 0.69 055 0.12 0.59 0.50
15 benzaldehyde 85.88 85.61 71.77 86.47 83.81
16 benzene - - 0.18 - -
17 benzyl acetate 0.53 0.93 0.59 0.21 0.36
18 benzyl alcohol 0.18 0.15 0.16 0.20 0.51
19 4-—isopropoxybutanol 0.13 0.14 - 0.10 0.23
20 methyl—d3 3—butenyl ether  0.35 0.27 - 0.21 0.47

100 100 74.03 100 100
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Fig. 1 GC-Mass Chromatogram of volaile compound in compound in ume flower
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5t Azt BEAA}
1) visizr Az Ax=A
Table 129} Fig. 3o14 E¥ vlsle] 22e% 2 23 A7t @E Hr=xy A= HE
L0} FAE@EE FaF 22y n vd7ixs gas9n. & 215k F=AMA(bahE =
Fetel A d 2EeR, 2EATC L2 PELED), FUE(I)E BASR A
b= 71Ee ¢ F AUk
Table 12. Hunter's color values of ume flower in different extract temperature and
time
extraction temperature extraction time
If,g?&‘;r 60T | 70°C | 80T | 90T | 100C | 18 | 22 | 3% | 4% | s5m
L 88.4 | 88.1 | 87.2|87.7| 876 89.1 | 88.3 | 87.8 | 86.8 85.3
a 0.25 | 0.21 |1 0.19 | 0.01 | -0.06 { 0.34 | 0.27 | 0.18 -0.02 | -0.07
b 5.26 | 6.38 | 7.27 | 7.35 | 7.42 435 | 582 | 7.18 | 7.38 7.41

Fig. 3. Compared with ume flower tea color by extraction temperature
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Table 13. Sensory evaluations of ume flower tea according to the amount of ume

flower

Sensory characteristics

Sample amount

Smell Color Taste
0.05g 2.0+0.19V7 2.4+0.17772 1.8£0.197%
0.1g 2.2+0.1" 2.84+0.1 1.9+0.1¥
0.2g 3.6+0.1" 3.1+0.1 '3.3+£0.1%
0.3g 3.7+t0.1% 3.1t0.1% 3.8£0.1"
0.5g 3.7+0.1" 3.1+0.1” 3.0+0.17”

Table 14. Sensory evaluations of ume flower tea according to extraction temperature

Sensory characteristics

Extraction temp.

Smell Color Taste
60°C 2.310.17"% 2.4%0.177? 1.8+0.1¥7%
70°C 2.8+0.1* 25+0.1% 2.3+0.1%
80°C 3.4+0.1*" 3.1+0.1” 3.5+£0.1%
90°C 3.6+0.1% 3.3+0.1” 2.6+0.1"
100C 3.8t0.1Y 3.3+0.1™ 2.5+0.1¥"Y
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Table 15. Sensory evaluations of ume flower tea according to extraction time

Sensory characteristics

Extraction time

Smell Color Taste
1 min. 2.5+0.197% 2.6+0.17"77 2.8£0.177
2 min. 3.2+0.1?"Y 3.5+0.1% 3.2+0.1%
3 min. 3.6+0.1% 3.6+0.1% 3.8+0.19
4 min. 3.8+£0.1" 3.7+0.1” 3.5+0.1”
5 min. 3.9+0.1" 3.7%£0.1" 3.2%£0.17"

Table 16. Sensory evaluations of ume flower tea by the mixed ratio of ume flower
and green tea

) Sensory characteristics
Materials Mixed ratio Smell Color Taste
ume flower _ 3:7 16201977 | 18%01Y77 | 16401977
N 2:8 2.0£0.1¥ 2.1+0.17 2.1+0.1¢
1:9 3.4%0.17 3.6%0.1" 3.4%0.1%
Green Tea 0.5:9.5 32%10.17 3.4£0.17 3.0+0.1Y

YAll valueare mean%SD.
®Values within a column with different superscripts are significanly each groups at
p<0.05 by Duncan's multiple range test =a<b
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Aol ALl Fad o] Glucose>Maltose>Fructose>
Sucrose £98 B3 Hojgloyt Wl A$ Glucose>Fructose>Sucrose 2 ERG I
Maltose= AEHA| & °l'U¥ F&o GE {7 FFL AS>WEH> I FoF e

it A3k, FEAZR, U9 F71d BMAF Citric acid, Malic acid?} 42 8.26%,
4.13% A= E]‘%igt% Succinic acid, Formic acide A&°l HA FUoh #d0x9 39
4% 242z} Citric acid 12.85%, 12.51%, Malic acid 9.27%, 8.45%% ueldth, 354 &%
< HE2>n4>WNEE R Ve T

igte] A3, FAAX, A9 FUVIAEY FHL IFF EF K MR E%ed
Ca>Mg>Na>Fe>Zn 22 YeEyth AxE 52148 §%& A F30% NE/ 52 A=

ANEED 02 A depdoh F32 FUAE §%2 I5>a9>Wsle o YERd

Fo Auralo g = 2Ztzbol EFW T palmitoleic acid(Cie)7F 7FF Bo] A8} 1, A2
ZE Xk gheo] ¥ 3ol7t gle RO YEkoern 3 A g9 5>t n
A o7 vedd,

viste] AxE BlE C ?;%Ek-"—ﬂgﬁ} 64.3 mg%h, SANZ 380.5 mgh, &7 442.3 mgh=
Vel on, =it I 5 AE 311 me%d wEd Aoz Jehdch 28 vEd ¢ ¥
Fe WP £oz e

39 T4 ool gL Yvnw f@%iﬂr w75l Al aspartic acid®] Fao] 7
A A JEhm, 2R lysined] §ol AR FA e ou Aol 2 Holrt
gtk felulicate] F9 F ¥R FF>Wba4 €02 vehdu

dhsiel Hug $7)A%e BARAY F 20F0) F HUCW I F ARY S F17F0)
229U FAAE ARANE @ AN RS AND iR Yol Azl F4R T4
5 2gte} gAel ZHRF 10719 420l 249AT M Qo) DAl BEH
Ack. E ABIA @14 F benzaldehyded] THol b EA Uehdth ¥4 Az
A% Aste G714 %0l ws) I o] ta pAHNSY 1 ¥ THL vET G4
At 37kA) £F EF benzaldehyde® %ol 7H %2 AE 74 vE&E H=sA YE

[\]

lo
o
o

3o 2&22% 2 2F A e AxEF AR FELEIDY FAxEHEE A3
289 AT FXAAGIE Tt AtF € FERE F

A0 E4E WELD, FUEGHE TasT FEAAGHE AL ¢ 7 44
o

A% BA%E QA AZD AR TeRF AR A A4 F2E WA 5
4% 587} FASRC 0.3g0) 4N E B Folsh GATh EF RolN HE £
dalld 238 0.3gollAle] 7]E7F 382 Skt ]“ 0.3g A9 71357 FFHLR B

66



#5597t @"}9} =ake] o] mE A ¥ A A s
713x7F %A E 80T~100TCo = B2 zol7} gtk a28x
B’MW =R %57} FeT5 &%l ZaA L3)8 80T 7|7 g ol FHA
S2 Hgew 80CAMY 7laxrt 7bE gohn H7tEh B & AE #5590 A%
2 2R ¥ QoM e FE ATl HolFFF 7E RV RAT 3~58 Aol e g &
o7t AT EF A HE 2EV &55 &%l ZEA Algte] A AeEF ARl
FAHT. MEA FEANE 380 MY AR ¢ e Asdrh

mistet =abe] EqulEol mE #ASHE e vfe] wigo] M & wihsa}=3:79
Mz wiste) Fo7h UR Z3 A go)vk Zaskdar, 0.5:9.50 &0l wiste] Fwst &
S8 A =3 o7k Us e ARZg =4t $93 71EE7 54 Jehd b 44
& TR ELS i) Frig make] Fnvt by F o9 1192 YEgth Fggez B
R2d HH03g FEANLE 3¥ 5HE FA7IAGR watet mA4e) wige 1.9 7 AR BT
Aoz L8t JEbTh

Jim o
e
S
J

rlm

#
n}‘l_r'
K
&
'
3

1. 27%, 487, 4435, N2 £39 2

5283 R, 6(1), 89, 2000

tlo
L
oo
e
L)
_)#
==
e

2. 3%, WHF, I 1 oA o2 PR =

A ETEE. 27(5). 789, 1995

o

3. 0lM3 : Eoz wi: YRES FA}
4 AFE, DFH A B}, RFAA, 1997

5. Avl7, BuF, Aes  Al® HE =3k FPo ©rE oaetd 54 A28 HegA|,
11(4), 356, 1995

6. #7443, WAL YD =32 FUNIRE, FFFSHFYI R, 25, 478. 1996

444 8=

=
>,
e
I
oL
lo
od
~
oXx
M
=2
r 4
o
e
-
o
Hl
i
i
H
)
ot
>
[\
w
Ne]
@]
—
<o)
[{o)
—




8. A3, o]FF : Au9 Ao Egulo WE FHujxxto FIHENY V)ZE,
=218k A, 3, 37, 1997

9. Ohara, 1. and Ariyoshi, S. (1979) Comparison of protein precipitants for the

determination of free amino acid in plasma. Agric Biol. Chem., 43, 1473

10. $RF, AL 3L o)A A EF AHAH199)wE 2 Fojskde] AT, AN
AwFARFH(FEITH AFIHAIAIE BaA
11. A8F, ZAF, 247 (1996) whEE o] 83 x4 dad #¢ 47, 34 EILH

8+3} 7], 25, 695-700.

12, ZEBFHA994) A7 A HHNEREOH L @IS REFYE & Ml L 08t
BARRMIESEE, 41,498-504

13. ZEHF, &TEKRE (1994) MEFT ORE & Ml LBt D AERERRRREE
%20, 115-120

14.0toguro C., Odake, S., Kanek o, K, and Amano, Y.(1995) Amino acid composition of
protein bound to wall polysaccharide of fresh and salted Mume fuit. /. of Japanese
Soc. for Cold Preservation of Food, 21,25-29

15. Otoguro, C., Odake, S., Kaneko, K. and Amano, Y. (1995) The relationship between
the constituents of cell wall polysaccharides and hardness of brined Ume fruit.
Nippon Shokuhin Kagaku Kogaku Kaishi, 42, 692-699

16. Otoguro, C., Kaneko, K. and Odake, S. (1993) Effects of maturity of Ume fruit and
amounts of calcium hydroxide in brine on shrinking of hardened brined Ume fruit.

Nippon Shokuhin Kagaku Kogaku Karshr, 40, 720-726

17, MiES T, ZFBE, & TERIS (1995) BEITOREICRITT Hve 7 afbdhogs
BLU X0 ERE. BAKBEgEE, 40, 641-648

68




