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Abstract

This study was conducted to investigate the food value of Cudrania tricuspidata at its various maturation stages.
The pH, total acid and reducing sugar contents of its fruit juice were determined to have been 4.2~5.1, 1.4~2.0%
and 5.4~8.6%, respectively. The general chemical components of its fruit were observed as 76 ~80% moisture,
2.2~3.5% crude protein, 1.7~2.9% crude fat, 0.8 ~1.2% ash and 14.5~16.4% carbohydrate. Its free sugar, glucose
and fructose contents were determined. The fructose contents of both its ripened and over-ripened fruits were higher
than their glucose contents. Organic acids such as oxalic acid, citric acid, tartaric acid, malic acid and succinic
acid were detected, and the concentration of the malic acid and the succinic acid were found to have been most
abundant. The K content was higher than the amounts of other minerals, such as Ca, Fe, K, Mg, Na and P. Its
vitamin C and the total amount of its dietary fiber were 127.5~149.2 mg% and 22.7~38.7%, respectively. Its
insoluble dietary fiber content was higher than its soluble dietary fiber content. Its total polyphenol and flavonoid
content were 18.9~19.6 mg% and 40.9~48.2 mg%, respectively.
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TR AN AFEE 23] iso-prenylated
xanthone 3}3HE<] cudraxanthone A, B, C, D, H, I, J &
K 5<% 834 Nomura 5(3-5)2] 919} iso-prenylated
flavone 3}31E<9) cudraflavone A} B, cycloartocarpesin,
populnin, quercimetrin 5-& 433} Fujimoto2} Nomura(6)
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#HZ3F Young 5(7)9] A7) dar HollA kaempferol &F
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Table 1. Diameter, weight and colors of fruit of Cudrania
tricuspidata on various maturation stages

. Diameter ~ Weight Colors
Maturation stages (mm) © L . )
Unripened fruit ~ 25.4+13"  82+14 37634 60122 12424
Ripened fruit 296t1.5  134£11 329423 248422  9.6t13

Over-ripened fruit 31.6£1.0 16.6£1.2 29.7+1.1 209:18  7.0£1.0

"Means+SD (n=10).

PFEHE A= 23 35 20 goll S/ 70 mLE
7Vste] SR A o] A (Nissei AM-3, Nihonseiki Kaisha,
Tokyo, Japan)(8,000 rpm, 10&)v}3)5}e] 100 mLZ 483}
T Y4 EE](Alegra 64R, Beckman coulter, California,
USA)(50,000 rpm, 20, 5C)3t] E4A 82 AFE3FAth
pH+ pH meter(Accumet50, Fisher Scientific, Hampton, NH,
USA)E o] &3t 439 oH 2=+ 0.1 N NaOH 8-

o= Hgae] TN BT, SIS DNSHHY
(1302 Zgsirt. hale] &8, zohd, 20, g
32, i FAES AN F $20% 8
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o] 7}3}e] f-2]3d-S HPLC(Agilent 1100 series, Varian, Palo
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Ca(6.5%300 mm), 7= 7]+ ELSD, Mobile phase:= water
0.4 mL/min(78C)°]Att. F714H  columne  Zorbax
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1% : 20 mM NaH:POL(pH 2.0) 9%, 1 mL/min(35°C)0] 21T}
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ZF 22435 h HEN Ce AFAE 2 g¢& 5% HPO;
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filter2 ]33} HPLC(Agilent 1100 series, Varian, Palo
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Table 2. pH, acidity and reducing sugar of fruit juice of Cudrania
tricuspidata on various maturation stages

Maturation stages pH Acidity (%)  Reducing sugar (%)
Unripened fruit 5.1:0.1" 1420.1° 54403
Ripened fruit 46£0.1° 16£0.1° 6.5402"
Over-ripened fruit 4240.1° 2020.1° 96502

Means+SD (n=3), Different letters within the same column differ significantly (p<0.05)
by Duncan’s multiple rang test.

FABYE dojo] AugE-S B FES 760~
80.1%, 2T A 22~35%, ZAW 1.7~2.9%, 3|5 0.8~
12%, &8k 145~164% ©|ATh 57171 8o me}
FE T2 vE5H 76.0%04 Hs) 80.1% = F7HE L
o} Hong 52 R E4(16)9 5179 FE342 4
ol wep At a Bustded 2 Aol ke =
ANs Bty 2aid, A, 3§ T TR BT
7} Aol wet AU BslES 2571704
OFZE THAE Ao o] & Z7FE UTH(Table 3).

FAFUT g o] 74 f2]d-S HPLCE 4% 243
& Table 42} 229] glucose, fructose 7} FAEE Ao w53}

&43]2] A20¢ A3E (2013)

o A= glucose”} 12.7% fructose™ 12.4% = 20| 7} §IS1L
U Ao = fructose”} 14.2% %2 glucose 12.4% R.th
=9 o ™ <&} B8 fructose”} 16.7% glucose= 15.6% %
fructose”} Bt} Bo] g-freo] AUtk &717F W Hel

w2} & Z7F FAIQC] glucose= 12.7%1A 15.6% =
fructose = 12 4%NA 16.7% = Z71=EJt) = T dHe
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Table 3. Proximate composition of fruit of Cudrania tricuspidata
on various maturation stages

(%)

Maturation Moisture Crude Crude Carbo-
stages protein fat hydrate

Unripened fruit ~ 76.0:07" 35:01° 29:03" 164204 12:0.
Ripened fruit ~ 797:09" 2.6:01° 22#03° 145:03° 10£0.1"
Over-ripened fruit 80107 2240.1° 1702° 152:02° 0.8:0.1°

MeansSD (n=3), Different letters within the same column differ significantly (p<0.05)
by Duncan’s multiple rang test.

Ash

Table 4. Free sugars content of fruit of Cuudrania tricuspidata on
various maturation stages

(%, dry weight)
Maturation Sucrose  Glucose  Fructose  Sorbitol Total
stages
Unripened fruit ND  127:06" 124:05° ND  25.1:L1°
Ripened fruit ND  124:12° 142¢14° ND 266202
Overripened fruit ~ ND  156t04' 167:0.1° ND 32303

MeansSD (n=3), Different letters within the same column differ significantly (p<0.05)
by Duncan’s multiple rang test.
ND : not detected

FABUE dofjo] {714k oxalic acid, citric acid,
tartaric acid, malic acid, succinic acid’7} FAE% 2.1 acetic
acide= AEH A ¥ tartaric acide &Il Avt AE
H A &Y TH(Table 5). AA| 7714 Fol A malic acid2}
succinic acid7} /3 A1 7]el #AIglo] 7HE Wol = o
AR E3] v&ollA 227%9} 276% = 7 =& g
23 H At oxalic acid®} citric acide 4 7|7HA] <7k
F7¥elth H&7]oA HAE AL F 714 e 5717t
g ol wpe} FHAE = ol EF(18)S HiA 2

71(19)9] E5-9F 22 Aol At
FI714& % "|elal ¢ & Hsel

FAWGE Suje] 7 HHE Ca Fe, K, Mg, Na, P
50] AE5AaL K FFo] 836~1207 mg%hE 7HE =ko
™ "<& Ca(209.0 mg%)> P(204.3 mg%)> Mg(73.3
mg%)> Fe(45.9 mg%)> Na(21.0 mg%), Z<2H= P(180.9
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Table 5. Organic acids content of fruit of Cudrania tricuspidata on various maturation stages

(%, dry weight)
Maturation stages Oxalic acid Citric acid Tartaric acid Malic acid Succinic acid Acetic acid Total
Unripened fruit 0.1410,01" 0.73£0.06" 0.36:40.03" 22740.13 276+0.34' ND 6.2540.57
Ripened fruit 0.1540.04' 0.9040.08' 0.22£007" 1.54£0.40° 25120.16" ND 5.3240.61°
Over-ripened fruit 0.10£0.01° 0.70£0.07° ND 1.0240.13° 1.61£0.04° ND 3424026"

"MeanstSD (n=3), Different letters within the same column differ significantly (p<0.05) by Duncan’s multiple rang test.
ND : not detected

mg%)> Ca(171.4 mg%)> Mg(63.8 mg%)> Na(20.8 mg%)>Fe(9.3 Alo|MS B2k BB}
mg%), 4 TR= P(159.9 mg%)> Ca(126.4 mg%)> Mg(49.0 2o A4 vasky ggdEza Ul olewst 7
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ol M= HlSet 7S HHow ul(1474.1 mg%) ot & AIE 7idE = g 7150] de o= dEA Aok
%0K1316.8 mg%) B th= 21 A}H(579.3 mg%) <t E-FH (23). FAEUYT Fuljo] Aol df TS A4S Ao
2(577.9 mg%)E.tt BSth20). NaZ A3k == 77|14 Table 83} 7o) B-&A 4o & ke 21.3~34.2% o]l
B 277} 1Ag) wet 1 ko] 74 H tK(Table 6). FEA2 )N E 1.4~4.6% ©)H Z 20| Ad-3HEe 22,

o
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Table 6. Minerals content of fruit of Cudrania tricuspidata on various maturation stages

(mg%, dry weight)
Maturation stages Ca Fe K Mg Na P
Unripened fruit 209.0+14.3" 459£11.3" 1,207+48.8' 73312.6' 21.0432° 204345.1°
Ripened fruit 171425.1° 9.310.1" 1,033£12.1° 63.8£15° 208:03" 180.9+2.3"
Over-ripened fruit 126436 58403 836.0£16.0° 49042.3° 258435 159.9+5.5¢

"Means+SD (n=3), Different letters within the same column differ significantly (p<0.05) by Duncan’s multiple rang test.

HIEM CE 584 HIE o2 2% gHHolde 3 7~38.7%°1AT}. /341714 FARLo] E&/F A o) f7}
At B4R AF4sE golsal Al2Ehy BlERT E 2t T30l a1 Bt €538 %o 717 =odsS
S A7 = ﬁ%ﬁ“@ﬁlﬂﬂ(ﬂ 21). FA U 743kt Kang 5242 AL 7 2 ti 59 2o+
Wi E 7)o wE HE C 39S HPLCE 243 = T B8R Aol AF Bt €53 =
Table 73} T} HE AT Rastied 2 Ag et e Aol

FREUE Ao o] BlENY] CEE2127.5~149.2 mg% Z o] ¢ e B5oK5.0%), Bi(5.2%), 2.TI(7.0%)
olRem A& w 1492 mghE 7HF Eqkom o] & 2 47)(4.9%) 5 e FART 453 F=UTHR20).
I w1275 mg%E HAE AT s AS Fol| BlE

S TS A= p=4 x =
9 C gl Fadiths Hong (16179 SHS, W5 T4 8. Diet fiber content of fruit of Cudrania tricuspidata on

2 Jeong 5(22)9 &7 R} X Th various maturation stages
(%, dry weight)
Table 7. Vitamin C content of fruit of Cudrania tricuspidata on Maturation stages  Insoluble fiber Soluble fiber Total fiber
various maturation stages Unripened fruit 34240.5" 46+10" 38.741.0"
(mg%, dry weight) Ripened fruit 277430 26+1.0° 3032.1°
Maturation stages Vitamin C Over-ripened fruit 21.3+0.8° 1440.8° 2741
Unripened fruit 127.741.2% "Means£SD (n=3), Different letters within the same column differ significantly (p<0.05)
by Duncan’s multiple rang test.
Ripened fruit 1492+1.5°
Over-ripened fruit 1275:10° = Eolbs 4 S8 0|= &2 B3t
"Means+SD (1=3), Different leters within the same column differ significantly (p<0.05) A e *—?%741 o de] X = = =4

by Duncan’s multiple rang test.

2 kst 129} B2 71AM phytochemical 24 22
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Table 9. Total polyphenol and flavonoid content of fruit of
Cudrania tricuspidata on various maturation stages

(mg%, dry weight)
Total flavonoid

Maturation stages Total polyphenol

Unripened fruit 18.9+03" 482+06'
Ripened fruit 19.7£04° 462:24°
Over-ripened fruit 19.2+0.3" 409424

"Means+SD (n=3), Different letters within the same column differ significantly (p<0.05)
by Duncan’s multiple rang test.
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