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The Changes of the Quality of Jujube Wine During
its Manufacturing Operations

Yong-Kyu Min and Man-Kyu Lee
Department of Food Science and Technology, Chungbuk National University

Abstract

Effects of the major manufacturing operations -fermentation, filtration and pasteurization- on the quality of ju-
jube wine were investigated by chemical and sensory evaluation. Filtration and pasteurization caused the loss
of 44% and 7% in total sugar, 53% and 18% in reducing sugar and 9.5% and 1% in total acid content, respec-
tively. The L(lightness), -a (green) and b (yellow) values were increased with filtration but decreased with
pasteurization. Glucose, rhamnose, sucrose, maltose and lactose were confirmed from the jujube wine. Fil-
tration and pasteurization caused losses of 52% and 73% in lactose, and 58% and 74% in maltose, respec-
tively. Citrate, malate, succinate, lactate and acetate was detected in the jujube wine. The succinate showed
the highest value as 1.25 mg/mL. During filtration the highest loss was observed in acetate but the lowest in
citrate and malate content. Major volatiles of the jujube wine such as acetaldehyde, ethylacetate, methanol,
propanol, isobuthanol, isopentanol and 2-phenylethanol were determined. They were decreased in both fil-
tration and pasteurization but their decrease were larger in pasteurization than in filtration. Especially, in spite
of the high boiling point, 2-phenylethanol showed the highest decrease in the pasteurization. The sensory
scores of filtered, pasteurized and fermented products were observed as 6, 4.39 and 2.31 with the 9 points

scales, respectively.
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WFUFE 2o} (Rhamnaceae)ol] &8+
Q@2 0T ZZH(Zizyphus jujuba Miller)?} A% H|
(Zizyphus mauritiana LAM) & 2%-0] =t $elvte}
AMe F2 F3A7E Auhs Auirt Golste 4
gAY F7A 2 FY oA LAAFE AQuH
o g}

dEFe 718 Btsta HI9 & EE3H 8l &
2 How tao] Folx 1 F o] YR, EAZ,
o)k, 73 §o E#rt ol A+ + Urka s
A9, A2 39 el 2z} del SR HEA ol &
o] &3 41 F o] s AaPsq e Aot
(H 7. 1988).
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dFse dFs TN Azse i wet
AzHAAY. F HHE, 1995)0) e} Az HEF
g i3s3 ANgA (e o#v], LBI-98D-
920)% of 95}, 700 mLe] TS frel o] Pol &

£ 62°C2 & water bath (Jeio Tech co., model
WBC 1510A)0l1 4 3083+ 7hdsted daapsivh. A=
THF UE, A, At 2pzhe] ¥ & ohEl 22
st FA AR 3Tt
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Fi) debg BEe TAR FR EANOEF
HEd@sl, 19750 Fste] FA 8. pHE pH
meter (Corning medical, Model 120)8 &3 3}5{t}. A
@& Pherol-Sulfuric acid®] (Dubois et al. 1956), $+<
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A aE o #}4x](Sep-pak, Millipore)E o 7} 3la]
HPLC (Waters 510 co., US.A)l 10 uLE 33t
FEL vwste] & A5 Column-d car-
bohydrate analysis-& column (Waters co.)0|2 o™, &
o= 83% acetonitrile® A}23Y 1, 8ujo) o] ELE
= 1.0 mL/min., 3&7)%= RIo|git}.
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Al8E o743 (Sep-pak, Millipore)2. o 3}
HPLC (CCPM UV-8010, Japan)ll 20 pLE F<)&hod
EFA) v wake] BA5kch. Columne Aminex
87H (300 mm X 7.8 mmID)E A5} 31 35°CE #3]
3t} fulE 0.004M-H,S0., &91¢] o] 545 E 0.6
ml/minc|g o AZ7)E UVE 210 nmollA AL&

T
AOAC (1984)9] F3ld A& 2mLo} FFTZ

10 mL 7}8ted £73 F 27] #£9 2mLE o}
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0.32 mm)E AHE31 1L, oven €5 SO°Col|A] 4¥-7F
28 v} 10°C/min. £5 2 210°C7R] 228 &

457 AR d&7])= FIDE AHEsldln d&
71 @ F1 7o 25 2000C2 {25k Sy A
= AR5 AMEER 2 split ratio= 10:10]%1 )

My
A2 10mLE 3l A=A (Model TC-1500MC,
Tokyo Denshoku Co.)& =73 o] Hunter A2} A 2 L,
a, b 9 AFabZtS Folgct. EF wWagel L ad b
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uhzl 49] pHE 4.070|9)om Abitol of&led W)

Table 1. Properties of jujube wine during manufactur-
ing operations

Operation
Property -
Fermentation  Filtration Pasteurization*
pH 3.90 4.07 4.07
Total acid 0.337 0.305 0.302
(g/100 mL)
Ethanol content 18.9 18.6 18.4
(%)
Total sugar 60.67 34.21 31.85
(mg/mL)
Reducing sugar 31.32 14.64 11.95
(mg/mL)

*Pasteurization: at 62°C for 30 min.
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Table 2. Color properties of jujube wine during manu-
facturing operations

Operation
Hunter value —
Fermentation Filtration  Pasteurization
L 66.69 75.96 73.55
a -2.15 -3.10 -2.23
b 28.47 33.74 33.32
AEab 36.73 35.58 36.34

Aol Fe glucoser} 17.22 g/LE 714 Bo) H-5lo)
2¢li1 2 t}&©2® rhamnose, lactose, maltose,
sucrose 0.2 Ztz} 8.23, 2.97, 1.86, 1.41 g/Lo|gth.
o] % rhamnoses= 1 3=(Z 3} 7, 1988; o], 1990y M &=
b7 wrngn glor gez o 478 Paw
Bt

FeE-e A3 7§ HAHA 0.09-888 g/L7} 4+
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A A R G A Hn o
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Fig. 1. Changes in sugar content of jujube wine with.
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Fig. 2. Changes in organic acid contents of jujube
wine.

lactate+ 0.30 mg/mLE 7} &t

§714He ozl o]k 0.03~0.23 mg/mLE $l ol A
Zadte A8 Bk ZAEL citrater} 68%F 7}
A =koy A acetate’} 0.23 mg/mLE 713
Wt malate$} lactates= 0.03, 0.04 mg/mLZ vf-$-
zhokth. Acetateo] Zhhgko] & AL <o HAFANE
ol &% acetate”} A FHF B Fo] HjA)7]
uj Folzt Jzteot.

A 3R M E Faste Fgo g Uelgn
I A9 E 0.10~0.18 mg/mLE w$- 29t} Ci-
trate9} malate®] 7ZHAgo] ZHzt 64, 60%E =T
succinate:= 12%2 7} waich. o uleh A7 A
744 e acetate?} 0.33 mg/mLE 7}3 Weky, £4
§-2 citrate 7} 76% % 7+ =4}

=

hFzo Az A Fo 4dslis, d2H2 9 o
et-2o] W3l Table 37 2t} Acetaldehyde, ethy-
lacetate, methanol <02 3Fo] HEHUTE A-
cetaldehyde= & 5ol 2|3 GRNAIAM AR E
Z% carbonyl P EZE & F2 AA aldehydeFe
90% A% 2 22| BH(Nyk en, 1986). o=
F Aol 20.55 ppme] A 3te] 4 F=9} Wsta(T F,
1992; 1994)9] 6.0, 2.0 ppm Bt} W3lth of whe} A
T ZA e olste] 2,57 ppmol 4 Eo] o] uf

Table 3. Contents of volatile components (ppm) in the
jujube wine during manufacturing operations

Operation
Volatile
Fermentation Filtration  Pasteurization
Acetaldehyde 20.55 19.98 17.98
Ethylacetate 67.68 79.76 65.53
Methanol 44.63 46.08 39.67
$ Aghh.

Estere #2 43& 48 34 Fol 44" o] &
2o Lo 2 esterstE o] Y4 Maarse, 1994).
&% AR 2AZ ethylacetate’ LE N 67.68
ppmo] HZHo] Ao Wil F, 1992; 1994)
o] 47.0, 49.0 ppm MThE T2 % ePgtch. ofshel
o]8led 12.08 ppmo] F7}batgd.on Aol 2late] 14.23
ppmeo] 7434 th. Maarse (1994)% XX 52] ester%d
o Y& A= 84F e Exolvt & I
H) R 2] s, E e 4 o] FE§E vz
B}Ac}. 3l, Kinzer®} Schreier (1980)= 35 H
ME7} estere] FEo| A JFE& vIvkn s
A, gl 3¢ &F Fo| ethylacetateo] &
Aol G&E 2A =Rt

Methanol2 <8 L& R Fo EAske v|PES
pectin esterase] Zr-g-of} o) slo] PAH Tt LTE Hof A
44.63 ppm, o F-F 46.08 ppm, A7 Fol= 39.67 ppm
o] A& A
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Fusel oils

Az FH wg FARo W3ls Table 494 7t
g A Fo) 3eke isopentanole} 73 ¥k 1 ohe
2 2 jisobutanol, propanol, 2-phenyl ethanol &2 2 1}
el B Ao WEANAM HEE FHFE 947.73
ppmo 2 M Fol wist(Tl 5, 1992; 1994) 2 A E
WEaF 28] 90~657 ppmelyt ol & FRY 2F
] 357~868 ppm (2! &, 1995)H.t} Eokc}. of 7 23
= 2.36~9.92 ppmy Yol A 7451911 isopentanol©]
7173 gl &A=t o] A2 Johnson er al. (1996)°]
2dllA] Fao) dAA FAF7F FHAsATHE Bt
AR s on, 48 o] 3t

Aol o3 FARe A= 9.40~38.78 ppm
o7 tAh vt 724 E isopentancle] 71 2oL
7F5~& L& 2-phenylethanolo] 44%2 713 =4t} 2-
phenylethanol2 2 Au|gka ot F SFF &3
W= F4 8(Simpson, 1979)8 AT E 39} o)7k32
a4 grle] F8 ARCE Busdti@l 5, 1995).
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Table 4. Contents of fusel oils (ppm) of the jujube
wine during manufacturing operations

Table 5. Least significant difference of overall quality
of the jujube wine during manufacturing operations

. Operation LSD Grouping Mean Operation
Constituent T
Fermentation  Filtration Pasteurization A 6.00 Filtration
Propanol 81.64 78.50 69.10 B 3-39 Pasteurization
Isobutanol 127.52 122.91 11039 c 231 Fermentation
Isopentanol 692.90 682.98 644.20 LSD=0.60
2-phenyl ethanol 45.67 43.31 24.00
Table 6. Least significant difference in characteristics
2-phenylethanol-& ¥ o] 221°CR &2 FIEY = of the jujube wine during manufacturing operations

783 Aol o8] Be o] SAHUTH

cH%‘—%A F8 Az FFE F2 Aol o 4
99152 AAS AP E Table 58} 2t} LSDEES 0.60
oo BF 374 aFo2 il TRl HA
2L7HE 3o E4E H AL AnE AX dFER
o] 6.000]% e 1 thgo® A4 FHE AA
g3, dart g dEdse 2 2hzt 4.39, 2318
VERste.

7t 47t 199 B2 {9zt sleEg
Lfeas 8 Ae Table 63 Fu) 3=
(Burnt Aye HlZ3 R5olA AAHUn 53] At
FA o] o] & F7AF o ATt} DR AN E Q14
d Aoz Hol ol R dAMEd 7dde
Ao AlgEth £ Aud og Frle g=urt
AA A g1 F&Hr] Hieolzt A4t AW
(Sour Ay 1202 FEHUAD HEHo] AAF}
Al Eskvh ol ghol )& AUl A HEY A
7t ZAaste A3 IR A F(Cooling A)

A 20Fe R

2 TR A %55} Ed e

o). ol A LHEANME AR nF S EA
atod 21 1ol A=t oA ato 2fshed 7@ ag T

HelA AT 5 A Ao g ARe Fun
£ 24270k B8 AlA g ‘:}}(Sweetness B)x
22Fo2 EFEY °449Jr A 2R E AR g0
saign HHAo] A R ol Yol Gkt
£ A ekA) wsteh o) H @ A WA Aol
HA A Za chekdl g JiRlE ngAl Bl 1
stof whake] <la)g AAlatel et @tole A}
22T 29k (Bumt taste Bye 32808 FEEAR
A F7F R wshoh Fule] 2hghsk(Buming Oy
3agez pEEHAded A FHFY g0l P &
okt}. Znlo] thuk(Sweetness C)& 30FC T THE
Ax A, on, dEd £o 2 JehA ge| ey
E Aolaln). A Frt A TR #dY sle

Burnt Sour Cooling Sweetness Sour taste

GY) G G (B) ®)

a”228"P" a633M ad00F a600F a769M
b 1.00F b411P b246M aS572P b6OOF
c 054M b400F b222P b40OSM c461P
LSD=0.48 0.89 0.70 0.62 0.44
Burnt taste Burning Sweetness Sour taste
B © © ©

al33P a600F aS511P ab23M

b062M b494P DbL4O0OF bSOOF

c0O00F ¢392M c¢c308M b461P

LSD=0.51 0.66 0.53 0.83

YA: Aroma, B: Flavor by mouth, C: Aftertaste.
“LSD Grouping,

“Mean.

“M: Fermented mash, F: Filtration, P: Pasteurization.

71 olgt o ZHagko] 1AB7]ole UF A
o]} 7]} ThE Bhe] Jg “ﬂ'f": Tet Azkdct. Fole
Alok(Sour taste C)2- 21802 FHEEGon dgH
of @A %z 04-454 At AL AXNTEA Aa
Elpit= 49} &2 é-‘*"ﬁ-‘ EHTEJ %}—‘5—73, FHd& o

ol AekEthe A% @ 4 amc}.

23 &E, Az, Ad FH S
QBB HePAE AAsin
A Azke Thest 2o ozt 2
%% 27} 44%, 7%, BLTL 53%,
18%, 4+ 95%, 2 1%7} 2HA3F9 . Hunter sys-
tem®] L, -a ¥ b%k—"— ol gl ojste] F7iw|n At
o 2olstd ZHA¥Th va” glucose, rhamnose,
sucrose, maltose, lactose7} E&-5lof ATt of 2o
2] & glucose®} lactose®] 5‘}’%" & 52, 58%°)2 11 A
ol 9l&} lactose$} maltoses= z}z}t 73, 74%7} A%
t}. 8-7]AH& citrate, malate, succinate, lactate, acetate
7} &5 2 succinate7} 1.25 mg/mLE 713 =&
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