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ABSTRACT

The morphological and chemical characteristics of leaves and fruits were observed in the
three mulberry varieties, including Daeryugppong(Morus Lhou(Ser.) koidz), Kugsang 20(Morus
Lhou(Ser.) koidz) and Cataneo(Morus alba L.). The leaf development in spring was earliest in
Cataneo and latest in Kugsang. Content of total nitrogen and Mg in leaf was the highest in
Cataneo while that of P,O;, K and Ca in Daeryukppong. Flowers started to bloom from May 8
and in full bloom around May 15. Mature fruits began to set from June 10 to 15 and lasted by
July 10 in Cataneo. Average fruit weight was heaviest in Kugsang 20(3.52 g/fruit), while lowest
in Daeryukppong(1.61 g/fruit). In fruits, glucose and fructose were the major sugars. Citric
acid was the most abundant organic acid in three varieties with its average content from 0.8 to
0.14%. The major pigment in fruit was anthocyanin and its content varied among varieties.
The stability of anthocyanin was evaluated under various pH, temperature, and sugar concent-
rations. Rutin was the major flavonol glycoside present in fruits and its content varied from
0.92 to 3.36 mg/gDW. Other flavonol glycosides such as isoquercitrin and quercitrin were also
detected in fruit.
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Table 1. Leaf development with seasons

Table 2. Chemical composition of mulberry leaves

(% in DW)
Variety Total N PO, K, 0 CaO MgO
Daeyugppong 1.90 1.78 240 227 038
Kugsang 20 2.30 1.03 214 207 024
Cataneo 2.67 1.65 172 207 040

Daeryug Kugsang

ppong 30 Catoneo
Green tip sprouting
stage May 2 May 6 May 30
Sprouting stage of bud
showing swallow-bill May 6 May 10 May 3
shape
Opening 4y jeaf May 10 May 13 May 7
stage
of leaf 5th leaf May 24 May 22 May 18
Yellowing stage of  Oct. 28 Oct. 24 Oct. 28
leaf (Nov. 2) (Nov. 3) (Nov. 3)

Leaf burning stage by Oct. 31  Oct. 27  Oct. 31
first frost (Nov. 8) (Nov. 9) (Nov. 10)

11.3 10.31 11.3

Leaf falling stage 0 ™15y (Nov. 13) (Nov. 14)

10.16 10.16 10.16

First frost (Nov. 1) (Nov. 1) (Nov. 1)

( ) means the average year.
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Table 3. Flowering, maturing season and futures of mulberry fruit with variefies

Stage Variety Daeryugppong Kugsang 20 Cataneo
Flowering season May 10 May 11 May 8
Full flowering season May 16 May 17 May 15
Fruiting season June 26 June 4 June 7
Maturing season June 4 June 10 June 14
Fruit weight(g/fruit) 1.25 352 1.61
Fruit length(mm) 20.2 30.5 21.2
Fruit width(mm) 10.9 14.6 13.1
Fruit shape Oval Long oval Oval
Fruit color Yellowish purple Reddish purple Thin purple
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Table 4. Chemical concentratons of mulberry fruit

=9t

Vitamin Ct= o523} Cataneo7} 45 mg W& <ld]
H8] FA205= 51.00 mg O 6 mg A= v =gkt

o] Fole] Mw= Lk 3.7~7.7, a3t -2.1-3.1, b
%k 0.4~1.0 H9lol glslen, 1 F FA20357} o}

FE0rh L, a, bt 2 F35) b Aol v
HA% W B} S 2E 4 2l

2) erl9| gx W 7a|g &

2] #}F2] = 5% 20.0%, Cataneo 19.4%,
24205 18% 0]9)0m #Ee] pHE 54 Yol
A FE7E A7k ehbA] edghet.

L7k &3l v T8 FelE2 glucose 9}
fructose 9337 sucrose 9} maltose+= &% A Fokrt.
o] A B-o] geFe- T 59} 7o) FEo| wWE AE W
4 2 AR e v,

Z Cataneo?} 5 A 3#-9] 3teko] 7.2% +52ld] H)
&) rnqsg*— 3.8% S0l A3 o] v}
wrolr 2.6% —’F—’f"]‘d‘%-

2(1995)e) 2]3} A glucose 2.89%, fructose 2.75%

Daeryugppong Kugsang 20 Cataneo

Water content(%) 83.13 83.44 79.89
Crude protein(%) 1.99 1.98 1.44
Crude 0il(%) 0.61 0.97 0.77
Carbohydrate(%) 13.25 12.80 17.56
Ash(%) 1.02 0.81 1.03
Ca(mg/100g DW) 8.60 10.60 8.70
VitaminC (mg/100g) 45.60 51.00 44.30
Sugar content (° Brix %) 20.0 18.0 194
pH 5.45 5.36 5.48
Acidity(0.1N-NaOH ml/juice10 ml) 4.05 3.90 3.45

L value 3.7 7.7 3.8
Color of fruit juice a value -1.6 3.1 2.1

b value 0.7 1.0 0.4
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Table 5. Free sugar content in mulberry fruit with varieties

Table 7. Anthocyanin concentration in mulberry fruit

%, WIW in DW) extract
Gugsang 20 Cataneo Variety Peak area Intex
Glucose 3.7 2.6 7.4 Kugsang 20 41,299 100
Fructose 39 26 7.0 Daeryugppong 283,719 686
Sucrose tr. tr. tr. Cataneo 353,597 856
Maltose tr. tr. tr.

BA] 5 Aol vl §EkE Mol o o] AgelA
TA205.9} 72 4502tk 128t sucrose$} maltose+=
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$ e opo EAlehy 8-S o 4 ek,
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7o) EAEA okt o] F 7P W AR citric
acid® £-Zol| ule} 0.08~0.14%0]%] 12, th&- 2 % mal-
ic acid2A] 0.02-0.03%, 18] succinid acidy= 0.01
%A =53t

T(1996)= citric acid 0.43%, malic acid 0.04%, oxalic
acid 0.10%2 ¥313}5 §lolx] F53) Al719F B-Auky
ol mpe} chae] AHE uoliz Ho.e glsloih
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Table 8. Stabllity of anthocyanin in mulberry fruit
extract with different pH and heating times at 87°C
(peak areq)

pH Hrs Variety Kugsang  Cataneo
25 1 hr 75.4 76.3 103.5
' 3 hr 70.1 69.6 108.7
10 1 hr 74.0 73.8 99.3
o 3 hr 69.2 68.9 90.0
35 1 hr 72.6 703 99.1
B 3 hr 68.5 65.5 94.1
4.0 1 hr 72.5 65.5 102.0
) 3 hr 68.4 64.8 89.9

2] FE2HE pH, 9 = 2 rldAzde] 92
anthocyanin <4< Al ol eijsle] 2Alsledc)

pHell @2 anthocyanin®] A A-S 147k w=
3217k &t 7hdsl & W 3% 8% o] anthocyanin
2 pH7} F-&5=F 7580] Folx pH 25004 2o

Table 9. Stability of anthocyanin in mulberry fruit extract
with different sugar confents and heating times at 87°C
(peak areq)

Varity
kg A|7bel] vhelyt peak aread A sho] FE71 Sugar - Daeryugppong Ku%zang Cataneo
AR SFeRe n)arahelch content  Time
- " o o 6 2 hr 15.2 20.0 343
# 7|4 Bz npe} Fo] anthocyanin 3EF2 Ca- Brix 3 hr 188 23.1 35.8
taneo, THEIE, SLAF20% +£°F E9tir, Cataneo+ 2 hr 147 181 31.9
3203 e} Feko] of 8.6v) A ke gkt 16 3 hr 18.6 21.1 385
5) 2F| &9 anthocyanin9] M} i 2 hr 14.6 196 292
3 hr 19.2 21.2 323
Table 6. Organic acid concenration in dry mulberry fruit 36 2 hr 133 17.6 314
with varieties (%, W/W in DW) 3 hr 16.9 22.5 29.6
Daeryugppong Gugsang 20 Cataneo 46 2 hr 135 16.4 32.0
h 17.8 93 .
Citric acid 0.14 0.14 0.08 3 hr ! 31:2
Malic acid tr. 0.02 0.03 56 2 hr 121 16-‘% 28.5
malonic acid tr. tr. tr. 3 hr 13.8 16.6 23.6
Succinic acid tr. 0.01 0.01 66 2 hr 11.8 15.3 395
Oxalic acid tr. tr. tr. 3 hr 12.3 15.6 298




Table 10. Stability of anthocyanin in mulberry fruit extract
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Table 11. Flavonol glycoside content in mulberry fruit

with different sugars and heating fimes at 76° Brix with different varieties (mg/g DW)
Variely  Daeryug- Kugsang Cataneo Variety Rutin Isoquercitrin -~ Quercitin
Sugar Time(min.) ~ PPONE 20 Kugsang 20 3.36 0.75 0.32
Fructose 40 40.4 59.7 73.9 Daeryugppong 0.92 0.20 0.14
90 43.6 54.2 77.7
1 . . . - -
0 573 48 572 1260) A= dskow] 54 ke SAH0%, g
13 ZZ-; ggg gi; B Cataneo 0.8 ko] zbzt 032, 0.11 ¥ 0.14
Glucose 90 49.7 571 832 mg/g DM e]girt.
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10 432 64.9 79.9 8}'1:5 —?—-E]'o’] rutin _EQ'EO 2 64 %_1:3] %3%2%91 rutin
Sucrose 40 45.0 502 775 gzt w)kstel ov el %2 flavonol glycoside 3
i 90 44.8 55.1 78.9 2k2- isoquercitrin, rutin, quercitrin $=.2.% isoquercitrin
180 437 472 92 gepe] s skent, o] Sl vk el nu-
10 447 59.1 79.7 tin gefo] o} AR rch 4 gt Rutind 24|
ol o o sr Y 3k 7pehah et wA PR FEAgel A A
A 180 439 56.5 827 }\é%-—io 0‘-;'331]21 9\1—94 E] _:_'\—jﬂ‘ﬂ] ZE‘% i]‘g_zﬂ l}]_J_ZOJ
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Quercitrin 32 rutin eFdch EEol ael 1/7~
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£ wolo] Y FE2.89 mg/g DMl A 16%
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AP, 203 FH-2AHY, Cataneor= AgH AHAY
oledc}.
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248 8.6~10.6 mg/g, vitamin C= 44.3~51.0 mg/g
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malic acid®} succinic acid®| FFeFe w9 Jglow
malonic acid®} oxalic acid= &40 & Z3&}gr}.

9. 2t]e] anthocyanin ¥&-& Cataneo 7} 7F3F &9}t
o ch&o# FA035, R $o)gl e Cataneo
2] anthocyanin-&- =AF205 ¥}k oul] A= Eglel.

10. 2r] FZNof {5 anthocyanin®] AHA A2
pH7} FE<52 2k2go] o} pH 250014 2| 53&
vehiglar, 7k Algke] ke A4 2kadkich
11. 2x]2] flavonol glycoside A BZol|A] 713} &
AE-g rutino] gl 2.0 o] Ao ekl 42035
3.36, Catanco= 2.91, t| S-%-2- 0.92 mg/g DW &
2 FE7e] A7) vl glen 34205 2] ru-
tin3Feke B0 rutin §H2F(2.89 mg/g (DW)) R

e rle

3 slx REEo| E ovie) Fef @ by 4o §4 7

=9k}, Isoquercitrin ¥} quercitrin 3R rutin®] 1/
4~17260 E3}3steict.
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