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Characteristics of Mulberry Fruit and Wine with Varieties
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Various varieties of mulberry fruit and wines were investigated to determine their chemical prop-
erties and fermentation characteristics. Mulberry wines were manufactured with ‘Cheongnosang’,
‘Cheonhyunosang’, ‘Deokcheonsang’, ‘Hwachosipmunja’, ‘Hwanyoupdaeyoup’, ‘Jasan’, ‘Mansaeng-
baeckpinosang’, ‘Palcheongsipyung’, ‘Sabangso’ and ‘Susungppong’. The factors for wine fermen-
tation and quality such as soluble solids, polyphenol and organic acids were analyzed. The contents
of soluble solid, reducing sugar and polyphenol, which were affected significantly by each other,
were higher for ‘Hwanyoupdaeyoup’, ‘Jasan’ and ‘Palcheongsipyung’ mulberry than other variet-
ies. Organic acids such as citric, malic, succinic and acetic acid were detected in the mulberry
fruits. ‘Palcheongsipyung’ mulberry fruit had a higher content of souble solids (14.6°Brix) and
polyphenol compounds (2.15 mg/m/). After fermentation, ‘Palcheongsipyung’ mulberry wine showed
the lowest acetic acid in 3.23 mg/m/ and the highest citric acid in 12.3 mg/m/. From these results,
‘Palcheongsipyung’ mulberry fruit was the most suitable for the fermentation of mulberry wine.
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Fig. 1. Procedure for manufacturing of mulberry wine.
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Table 1. HPLC conditions for organic acids of mulberry wine

Items Conditions
Instrument Jasco UV-975 UV/VIS detector
Column Aminex HPX-87H (300 mm x 7.8 mm)
Oven temperature 35°C
Mobile phase 0.01 N H,80,
Flow rate 0.6 m//min
Injection volume 20w/
UV wave length 210 nm

N33 pHe pH meter(Orion Model EA 940, USAYS ©]
|3t HAeHY. FLE TS Dinitrosalicylic acid
Method'%l] w2} UV/VIS spectrophotometer(Diod-Array) HP
8453(Hewlett Packard, USAYS ©]&3l 550 nmollN F3=S
23387 FFEA glucose(Sigma, USAYE FEHE A Z314
At

Polyphenol $#< Singleton & Rossifioll wel oY #4534
WHEFE 045 pum syringe filter(HAtype, XPERTEK, USA)Z
oj33le] AR 0.5mPl 02N Folin-Ciocalten’s Phenol Reagent
25miE 7Fek & saturated sodium carbonate 2 miE F7)gh
H, 207 ¥Rl & 765 nmelA] S ST, Alee
A 2}A (Hunter Lab Color QUEST I, USA)E ©]&3}o]
Hunter scaledll €8] L(H%), a@¥%), bEAEREoZ el
WAt

F713F B4, G714t S Al 1mi& Bio-Rex 5 resin
(100-200 mesh chloride form, Bio-rad, USAYI| 75t &7
EAA FE AA FH 20% sulfuric acid 2mPl 23 f-el
g A SFF 10mie olgsle] ¥ ¥, 045um syringe
filter? <3351 Aminex HPX-87H(Bio-rad, California, USA)
coimne AME-3le HPLC(Jasco UV-975 UV/VIS detector,
Tokyo, Japan)2Z £413}915119 B2272 Table 1] JERSIT

BAAE. 48 Axl= SAS(Statistical Analysis Systems) for
Windows 725 ©]&38lo] E248}9 3L, Fisher’s least significant
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Table 2. Chemical content in ten varieties of mulberry fruit

Soluble solid (Brix %)

. . H & * -
e e e SRR S, 0 ¢
harvesting  thawing

Cheongnosang 1.95 13.0 9.6 5.52 3314+0.30° 100.5+4.50f 1.24 0.11 -0.18
Cheonhyunnosang 3.10 12.9 11.6 5.27 4.48+0.63° 126.0£3.00° 2.24 2.96 0.07
Deokcheonsang 1.13 13.2 11.2 5.78 4.44+034° 114.0+4.05¢ 1.49 0.95 -0.08
Hwachosipmunja 2.16 14.7 5.8 4.73 0.511£0.07° 120.8+12.0¢ 1.06 -0.25 0.03
Hwanyoupdaeyoup 1.13 15.9 15.0 591 5.09L0.22° 138.049.05° 1.06 -0.22 -0.01
Jasan 1.39 15.8 12.4 5.48 5.02+0.12° 156.0=10.0* 4.97 0.58 -0.28
Mansaengbaeckpinosang 2.55 12.0 6.0 5.67 3.46+0.17¢ 88.5+2.70¢% 2.68 1.50 0.66
Palcheongsipyung 1.83 14.6 12.6 4.83 4.99+0.19° 161.3£11.75* 1.24 0.32 -0.27
Sabangso 1.95 10.7 6.4 4.59 1.95+0.09¢ 125.3+8.75° 1.47 0.49 -0.23
Susungppong 3.05 10.4 7.6 413 3.10+0.20° 116,34 13.05% 1.37 0.77 0.00

*Mean* 8D with the same letter in a row is not significantly different at p < 0.05 level by Fisher’s least significant difference (LSD) test.

YLightness

JRedness

3Yellowness

b, BAHANE ov)= 742k 158, 14.6°Brix® B} Lol H]s)
B PEE Uehy o8, AR, R 20E 71 e
9% Share 14—15]— BT 10°Brix ool k.
i dubrow e ovje] A B4
ANEA Hed, 2HREAE o

(o2

=5
LHE 159 A sl S49 28 ¢
oBM FF0 B AT kel ARE hsshe AEE A
B3l ot dme 71, Az, AFA7) 2 A
ol G Be=va S wEkd u‘i’e"?} orjelr Fee
7hed EE OiF S ES vepd Zow, A R
ok €7§ sl JAAE F2 sucrose, glucose, fructose,
maltose ¥ polysaccharides 5} 2J3] A H= Feld ko)

3}1 R =

50 wE Y BN g, ARk g ¢
A1 0] 5.09-4.99 g/100 g fruit®.® Jung EYo| B
B 455(%, wet basis) B} =2 S JERNIT A F=
ZHlle MR ARl A7k vehA] dgkor, A, ‘%ﬂ
Ay, TIPS 444, 448, 346 ¢/100 g fruits B3
T UHA 4EFY 0% 331 g100g fruit olekE 8o
2 99 e THp <0.05).

FEFo A7IEA BHE 9uldl ZaiEse orjow
Balo] Aabat ZHAE Q)7 156 mg/100 g fruito] A _E
7P A VEAL 7 EFF 7 foE Aol gldlen] e
AP, e Ao 100.5, 88.5 mg/100 g fuite @ F-&j4.o
= 713 wolj_(p<oos) I 99 F5E 114~138mg/100 g

NmE mﬁ

fruit?] g By 715d0) JlE erREFR Axd she

1 O y_ ‘T‘ Al ]’

o] BEF Az A g M FeAEE oY F99
o= Lol 1.06-4.97, adko]l -0.25-2.96, bikel —0.28~0.66
Hele o] Lee 5V0] BIsh hﬂ: AR SRR = E= S o
e B ugkon A 9} %éh‘ FAREE Mol £}

=7t 4972 P =91
’01 2,687 2247 =SFO

o, AAEE AEPwAPo] 29607 7 B%T FAEE g
Al Ao 06622 71 % | vekste
-9 714 §F F5E el FRH e TF

712k0 2= citric, malic, succinic L] 3L acetic ac1d7} %E]
o (Table 3), Lee 59 Raleh= €] acetic acid’t F7%
H Zolr), 55l Bol FFEe] Y& citric acide IEY,
SRAlEAb, Aptay TE|al B QuellA 0.55~0.81
g/100 g fruitd] ¥ S B %] A Al FER
o} freldog Z=on(p<0.05), FFU, YR a8
wRET Al OT)E 013 g/100g fruite ® FoH o7 s
Ao shks JERIITHp <0.05). Malic acide B8 FFolA]

015031 g/100 g fruit®] FAME e RSP 538 citric
acid -Sl—alto] 7F3k X—i?i‘ﬂ @LOﬂr/Ho:h;], 41:—1;2—])\]—’ el ]}\1 0.31

¢/100 g fruit?] 7 =& wh& HUERISL, succinic acide #Y
o, AxAb, skdeal 2z Gy erjelMRt 0.23
2100 g fruit ©17Fe] FHE BIIAL A 1201]/\1 BE 007
g/100 g fruit o)3te] $HkS WAL FF 7ol 49049 Ao
7 JERA] Rt R ik B A= *34 4719}
acetic acide “BATN, AP, G 287 A F5
oA 0.70 g/100 g fruit o)) T e BN AR
021 g/100 g fruite 2 Foj o= 71 AA Hepdthp <0.05).
Total -,‘%—7]/‘]’ SHES acetic acid o] He <@ =}
AP FFo] freldoz JHE A YERTHp < 0.05).
w%'a o ¥RFe BA. F55 gEsl] Al o
T3] BEAL Table 49 2t} FEAT HE QUEEY
T 10°Brix o)dellont 20°CR FEsilrir Aol
s gn]sﬂ E*Et BEF s vERsth ole e
?l Qr]Ere] o] TP Fwrt
TAjol= ko g pajrojol &
7=t 20°Brix o)do] Hojof YEg
= 11% 1*&94 2ogE Axd 7 Urh? o ¥aFe
o] A gerke 2= 4TS SEF 10% o] HaFE

Z37] olgle] 5k Jel BEol dasitt wehd dee

n&é%OOHHUNL:O‘:’:‘?‘:‘oEmE



212

SEEREC LI

Table 3. Organic acid content in ten varieties of mulberry fruit

(unit: g/100g fruit)

Variety Citric acid Malic acid Succinic acid Acetic acid Total acid
Cheongnosang 0.22 +0.03¢ 0.26 + 0.05™ 0.36 +0.08* 0.70 = 0.10° 1.53+£0.20™
Cheonhyunnosang 0.35+0.05¢ 0.21 £0.04° 0.06 £ 0.04° 0.41 £ 0.06f 1.03+0.198
Deokcheonsang 0.11 + 0.03° 0.31 £ 0.08* 0.23 +0.03° 0.83+£0.12° 1.48£0.254
Hwachosipmunja 0.61 £ 0.09° 0.16 = 0.04° 0.32+0.05* 0.36 + 0.06 1.45+0.23¢

. Hwanyoupdaeyoup 0.07 +£0.03° 0.31+0.01* 0.33+0.03* 1.07+0.12 1.77+0.18
Jasan 0.32 £ 0.07° 0.29 + 0.08% 0.07+0.02° 0.92+0.12° 1.61+0.24°
Mansaengbaeckpinosang 0.13 £ 0.04° 0.15+0.04° 0.06 £ 0.01° 0.46 +0.11° 0.79+0.19"
Palcheongsipyung 0.55+0.14° 0.23 +0.04 0.07 £0.01° 0.46 £+ 0.05° 1.31£ 021
Sabangso 0.56+0.11° 0.26 + 0.05™ 0.06 + 0.04° 0.39+ 0.09° 1.27+0.28
Susungppong 0.81+0.10 0.26 + 0.02% 0.05 +0.02° 0.21+0.028 1.33+0.15°

Mean + SD with the same letter in a row is not significantly different at p < 0.05 level by Fisher’s least significant difference (LSD) test.

Table 4. Chemical content in mulberry wine from different varieties

Sucrose Soluble . " "
Variety consumption cojztlzzth(?)}) solid pH Redl(lriig/g S};gar Po(lr};lpg};zl;)) ! L" a® b?
(%) * (Brix %) m

Cheongnosang 16.1 10.5 6.4 4.65 2.50+0.20° 1.52 £ 0.04% 143 0.66 -0.16
Cheonhyunnosang 13.7 10.8 6.0 4.55 2.70+0.10® 1.45+0.13f 1.92 2.15 0.03
Deokcheonsang 14.2 10.7 6.4 451 2.10+£0.17° 128 +0.16% 1.96 233 0.07
Hwachosipmunja 20.6 10.2 6.4 443 297+0.12° 1.95+0.08° 1.13 -0.15 0.05
Hwanyoupdaeyoup 9.6 04 6.6 4.73 2.60+0.26° 1.64 + 0.05¢ 142 0.61 -0.27
Jasan 12.7 11.0 5.8 5.22 2.10+0.10° 2.58+0.13° 2.31 -0.23 -0.18
Mansaengbaeckpinosang 20.4 10.7 6.0 443 2.50£026° 1.81+0.10° 1.39 0.36 -0.29
Palcheongsipyung 12.5 10.6 6.4 4.30 2.50+0.10° 1.87 = 0.08" 1.10 -0.14 -0.04
Sabangso 19.9 10.8 6.0 4.18 2.10+£0.10° 1.62£0.13% 1.54 1.19 -0.16
Susungppong 18.5 10.4 6.4 3.86 2.70 = 0.36™ 1.59 + 0.08% i.16 3.79 0.62

*Mean  SD with the same letter in a row is not significantly different at p < 0.05 level by Fisher’s least significant difference (LSD) test.
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Table 5. Organic acid content in mulberry wine from different varieties (unit: mg/m/)
Variety Citric acid Malic acid Succinic acid Acetic acid Total acid
Cheongnosang 7.99 +0.12° 4.89+ 0.08° 1.19 +0.09% 9.98 £0.18° 24.05+0.31°
Cheonhyunnosang 8.49+0.13¢ 4.47+£0.10° 0.97+0.11% 5.15+0.13° 19.08 £ 0.20¢
Deokcheonsang 8.02+0.11° 5.26 £ 0.08° 1.25+0.14° 8.90+0.15¢ 23.43+0.25¢
Hwachosipmunja 1220+0.11° 4.48+£0.13° 1.04£0.12¢ 3.67+0.13¢ 21.39+ 0.09°
Hwanyoupdaeyoup 7.93£0.13 6.15+0.10* 1.33+0.17° 1240+ 0.21° 27.81 026"
Jasan 7.27+0.12¢ 5.72+0.08° 1.71£0.07 14.20 £ 0.22* 2890+ 0.19°
Mansaengbaeckpinosang 7.75+0.13° 4,07+0.18" 1.17 £ 0.09* 5.84+0.13° 18.83 + 0.40*
Palcheongsipyung 1230+ 0.20° 3.70£0.13¢ 0.78 = 0.06" 3.23+£0.09" 20.01 +0.36
Sabangso 10.60 = 0.10° 3.89+0.12% 0.80 = 0.09° 239+0.11 17.68£0.07"
Susungppong 1330+ 0.15° 3.45+0.12 0.82 £ 0.06* 253 £0.06' 20.10 = 0.041

Mean + SD with the same letter in a row is not significantly different at p < 0.05 level by Fisher's least significant difference (LSD) test.
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