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Abstract

The chemical components of fresh persimmon flowers (petal and calyx), and the quality of hot-water extracts (teas)
prepared from powders of these flower parts, were investigated. In fresh petal and calyx, the contents of moisture,
crude protein, crude lipid, and carbohydrate were 84.8%, 0.4%, 0.3% and 13.7%, respectively. The values were
not significantly different when the two tissues were compared. In petal and calyx respectively, the crude ash values
were 0.5% and 1.1% of fresh weights, the vitamin C contents were 192.3 mg% and 392.7 mg%, the flavonoid
levels were 98.4 mg% and 355.2 mg%, and the carotenoid contents were 0.8 mg% and 3.8 mg%. Hot air and
freeze drying methods applied to petals, prior to powder preparation, did not affect the levels of soluble solids
or soluble tannins. Extracts from calyx had higher L values, higher -¢ values, more soluble tannins, greater
1,1-diphenyl-2-picrylhy-drazylradical-scavenging activities, and lower pH values, than did extracts from petal. Fructose
and glucose were higher in petal extracts than in calyx extracts, but sucrose was higher in calyx extracts. Extracts
of freeze-dried powdered petals had significantly higher free sugar levels than did extracts from petals dried with
hot air. The major organic acids in extracts were citric acid, oxalic acid, and malic acid. The levels of organic
acids were inversely related to free sugar levels in all flower parts and after all drying methods tested. Sensory
tests of aroma, taste and overall acceptability yielded scores above medium for all teas, regardless of the flower
part powdered, or the drying method used. The results show that the petal and calyx of persimmon may be used
to make tea and perhaps other foods.
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Sep-Pak C;s cartridge (Waters associate Co.)ol] £33} A7) 11
0.45 ym membrane filter 2 < 3}3+ 3 HPLC(600E, Waters,
UsA)E At ojdf fre2de Bxro= Hyle
Sugar-Pak I, ZHALEE 90T, °o|EA-L 0.005% Ca-
EDTA(0.5 mL/min), HZ&7]& RIE 22} AHE-3I T &7
Aol EXZ7HA0Z A& Aminex HPX-87H, ZH &2 =
35, o] =42 0.005 M sulfuric acid, AZ7]& UV(21 nm)
2 72} A1gaia A9 A7l B4 2 Auey
229 E2FZ A0l IREFYOT YA,
T Alge 4 -E%%A]E—E— 15 g Hsted 18
tea bage.2 XAl 80T SF{ollA] 1023t A 8l
AN, FeAAAE 22 A9l #57 53
3} 7)ol e mES AN F
A 20 S HAAH o R st ;%i} Alge] A HAl,
o9 23A v)sxe] tiste] 97 AT (1=dislike
extremely, S=neither like nor dislike, 9=like extremely).C. &

AN BT

rsi'

SAAM
EA|X 2] SPSS software(ver. 12, SPSS Inc., USA)S
o] g-3kod T-test ¥ F-AHEA1 3} Duncan’s multiple range test
(a=0.05)5 AA|strt.

stake Algo w2 47@ 2ol 7} ¢lo] <F 84.8, 0.4, 0.3
2 137%E 2z Yehhsith 2eiv 288 e 290
e 05%E, %—%%MML L1%E 247} Hol Relurh=
ZukAloj| A oF 2u]] A& wWo| sHEH Ao =2 vehyde) 3k
2, e Aol ks JeaE g FEd met
ekztol x}ol7} <l otq A o2 +8 81.7%, o
03%, 2R 0.1%, B35 17.1% 2 Z3E 07%2) Ao
2 Ha4HsHAn, g o HVJT ek 4717100
w2l B iAo g ¢’ 729%, ZA W 1.5%, %
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7V 2oy} 2ukx) o] gaksl Aol HlEl C, ZalR
ol= B FlZH wol= S EAM et Zih= Table 20
UERITh WA 2ol e vgtl ¢ dae 1922
mg%9} 392.7 mg%E Ztzt vERfo] £ Hr} bz o)
o 28 A= £ FFE Bk vhAd] gapae] vlg
C 3& 30-50 mg%, 74U S 1459.7 mgh, AZ719)= 7127
mg% A7 Z47} delA SIvh3,25,26). Eeti ol
TS EU oA 883 mg%, EF A 355.1 mghE A2t
Hepgel Rqnn 2R ol A5 Be S
Bk ¢, 4elate] EekRicole $HEEE 5840 mg% R
2327 & B ok FhRH e = TS TdAM 0.8
mg%, R oA 3.8 mg%E ZkzF vhigich atale] =
A Fh2H o] = M40 WA 0 2 X8| ™ cryptoxanthin,
zeaxanthin, lutein -0 FLEZAQ oz gl UTH28).
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Table 2. Vitamin C, flavonoids and carotenoids of petal and calyx
of persimmon

Flower Components (g/100 g fresh weight)

parts Vitamin C Flavonoids Carotenoids
Petal 1922° 88.3° 08’
Calyx .7 355.1° 38

**Means(n=3) in each column with different letters are significantly different at the
5% level.
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Table 3. Color of water extracts from powders prepared with

A 3.7%, 235 42%2) AL BnR2S) @ v ek petal and calyx of persimmon
Color values”
. " . Extracts Treatments
Table 1. Proximate compositions of petal and calyx of persimmon L -a b
Flower Components (g/100 g fresh weight) o Steaming + Hot-air drying 130 08 07
. etal
parts  Moisture pCr(r)lt]SI; Crude fat ~ Carbohydrate  Crude ash Sicaming + Freeze drying 329" 06 05"
Petal 850 k3 03 139 05" Calyx  Steaming + Hot-air drying ~ 332° -10° 06’
Calyx 84.6' 04" 03 13.6' L1 "L: lightness, -a: greenness, b: yellowness.

“"Means(n=3) in each column with different letters are significantly different at the
5% level.

“Means(n=3) in each column with different letters are significantly different at the
5% level.
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Table 4. Soluble solids, pH, soluble tannins and DPPH radical-
scavenging activity of water extracts from powders prepared with
petal and calyx of persimmon

Soluble solids Soluble tannins DPPH”
(g/100 mL) (mg/100 mL) (%)

Steaming+Hot-air drying 072 42' 1339 83.1"
Petal

Extracts Treatments pH

Steaming+Freeze drying ~ 07a 41 1323 8.7

Calyx Steaming+Hot-air drying ~ 0.7a 400 147 85.0°

"DPPH radical-scavenging activity.
“Means(n=3) in each column with different letters are significantly different at the
5% level.
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Table 5. Free sugars of water extracts from powders prepared
with petal and calyx of persimmon

Free sugars (mg/100 mL)

Extracts Treatments
Fructose Glucose Sucrose
Steaming + b b b
Hot-air drying 2289 1474 14.6
Petal St
feaming + a a b
Freeze drying 21471 1633 14.0
Stealmng + ¢ < a
Calyx Hot-air drying 105.0 4.4 67.7

"Means(n=3) in each column with different letters are significantly different at the
5% level.
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Table 6. Organic acids of water extracts from powders prepared
with petal and calyx of persimmon

Organic acids (mg/100 mL)

Extracts Treatments
Oxalic acid ~ Citric acid ~ Malic acid
Steaming + b , \
Hot-air drying 474 89.3 234
Petal Secan

feaming + . . ,
Freeze drying 379 535 N4
Steaming + R \ .
CYX Hotair drying 98 1334 368

*Means(n=3) in each column with different letters are significantly different at the
5% level.
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Table 7. Sensory characteristics of water extracts prepared with
petal and calyx of persimmon

Sensory characteristics

Extracts Treatments
Overall
Color  Aroma Taste acceptability
Steammg + b 2 a a
Hot-air drying 45 52 53 52
Petal
Steamlng + b a a a
Freeze drying 47 48 6.1 57
Steammg + a 3 a a
Calyx Hotair drying 6.5 49 47 55

“Means(n=10) in cach column with different letters are significantly different at the
5% level.
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