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The lees of Korean traditional wine called as Jubak or Sul-jigemi in Korea is byproduct from alcohol
fermentation industry, which is remnant of fermentation broth after filtration, centrifugation, dis-
tillation, or sedimentation during aging. Since, Korean traditional wines are produced from edible
plant sources such as rice, foxtail millet, fruits and medicinal herbs with nuruk (a traditional fermenta-
tion starter and starch degrader), the Jubak from rice wine (takju), medicinal herb wine (yakju) and
fruits wine are considered as safe byproduct and have various useful bioactivity. Considering the re-
cent rapid increased production of Jubak from takju industry, and the reinforcement of dispose of
Jubak as waste material in worldwide, the development of efficient reuse process for Jubak is neces-
sary in traditional wine industry. In this review, the status of current industry, research and patent
trends in relation with Jubak production, treatment, utilization and renewal was analyzed and differ-
ent bioactive compounds including phenolic acids from Jubak were provided. Jubak is not any more
waste material, and is the source of bioactive functional materials for food, cosmetics and medicinal
industry. To develop the efficient and economic renewal technology including recovery process for bi-
oactive substances from Jubak, systematic collaboration and research among the industry, academy

and government is necessary.
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Table 1. Changes on delivery of domestic traditional wine from

a warehouse (Unit: KI)

Year Takju Yakju Fruit wine Sum
2006 170,165 42,873 45,046 258,084
2007 172,370 33,288 61,127 266,785
2008 176,398 27,374 56,015 259,787
2009 260,701 22,116 45,972 328,789
2010 412,279 18,841 46,915 478,035
2011 458,198 18,975 46,384 523,557
2012 448,047 16,544 46,505 511,096
2013 426,216 14,538 52,001 492,845

* From National Tax Service (2014. 12. 19)
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Table 2. Estimated annual production of lees of traditional wine

(Unit: ton)

Year Takju Yakju Fruit wine Sum

2006 3914 6,517 3,469 13,899
2007 3,965 5,060 4,707 13,731
2008 4,057 4,161 4,313 12,531
2009 5,996 3,362 3,540 12,898
2010 9,482 2,864 3,612 15,959
2011 10,539 2,884 3,572 16,994
2012 10,305 2,515 3,581 16,401
2013 9,803 2,210 4,011 16,024
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19909 58 dA7A o] BRud e AA AdFE
Bio-Energy, 1
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Fermentation
Medum
(Biopesticide), 2
Fertilizer, 2
Food additive, 12
B Inhibits IgE- Anti-Obese, 1
Mediated I

Inhibitory Effect Degranulation, 1
on Tyrosinase, 1

anti-diabetes , 2

Skin Whitening and
Anti-Wrinkle, 2

anti-proliferative, 3

Yackwa, 1

Sauce, 1

Muffin, 1

Cooldes, 1
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Isolation of bacteria,
1

Biological activities,
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Inhibitory Effecton
ACE,1
Anti-oxidant, 5
Anti-thrombosis, 4

anti-inflammatory, 4

Korean rice cake, 2

Fig. 1. Relative frequency of research fields for the lees of traditional wine (A), the reported useful biological activity of the lees
of wine (B) and the usage of less of wine as food additives (C).
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Table 3. Current domestic researches in relation with less of Korean traditional wine

No. Research title Lees origin Reference

1 Anti-microbial, anti-oxidant, and anti-thrombosis activities of the Fruits Kim MS et al,
Lees of Bokbunja Wine (Rubus coreanus Miquel) 2015, [14]
Evaluation of in-vitro antithrombosis and anti-oxidation activity of lees . Kim MS et al,,

2 ) Makgeolli
of takju (Wookukseng) 2015, [17]
Anti-adipogenic, anti-inflammatory, and anti-proliferative activities . . Son JB et al,

3 of extracts from Lees and Nuruk Makgeolli and Yakju 2015, [35]
Anti-proliferative and Anti-inflammatory Activities of Solvent Various grains and

4 Fractions of Lees Extracts fruits, medicinal plants Kang HT, 2015, [7]

5  Quality Characteristics of Muffin added with Makgeolli Lees Makgeolli Yu;)lis [Ztglal"

6 Anti-inflammatory Effects of Extracts and Their Solvent Fractions of Various grains and Park MJ et al,
Rice Wine Lees fruits, medicinal plants 2014, [31]
Suppressive Effects of Extracts and Solvent Fractions of Rice Wine Various grains and

7 Lees on Inflammation in RAW 264.7 cells fruits, medicinal plants Park M], 2014, [30]

8 Evaluation of in-vitro Antithrombosis Activity of Lees of Korean Various grains and Kim MS et al,
Traditional Wine fruits, medicinal plants 2014, [16]

9 Skin Whitening and Anti-Wrinkle Effects of Extract from Jubak of Various grains and Lee SM et al,,
Oriental Herbal Liquor fruits, medicinal plants 2014, [26]

10 Anti-proliferative Activities of Solvent Fractions of Lees Extracts in Various grains and Kang HT et al,
Human Colorectal HCT116 Cells fruits, medicinal plants 2014, [8]

1 Anti-microbial and Anti-thrombosis Activities of Lees of Sweet Various grains and Kim MS et al.,
Potato Soju fruits, medicinal plants 2014, [15]

1 Quality Characteristics and Antioxidant Activity of Jeung-pyun Makeeolli Ko YS & Shim KH,
added with Ju-bak Powder & 2014, [21]
Anti-obesity, Anti-oxidation, Anti-inflammation and Anti-cancer .

13 Activities of Jubak and Nuruk Extracts Makgeolli Son JB. 2013, [34]

14 Quality Characteristics of Sulgidduk with Makgeolli Lees Makgeolli Chomg_l E),t] al,

15 Antioxidant Activity and Quality Characteristics of Rice Wine Makies(t)il’ all{t(l):t of Lim, JM et al,,
Cakes Cookies with Different Ratio of Astragalus memvranaceus & 2013, [27]

memvranaceus

16 Quality characferlstlcs of cucumbe? Jangachi using Sake cake by Chung-ju Park, YR. 2013, [32]
Salt concentration and storage period

17 Inhibitory Effect on Tyrosinase, ACE and Xanthine Oxidase, and Makeeolli Kwon SC et al,
Nitrite Scavenging Activities of Jubak (Alcohol filter cake) Extracts & 2012, [22]
Quality Characteristics of Low-Salt Yacon Jangachi Using Rice Wine . . Jung, HN et al,

18 . Rice wine
Lees during Storage 2012, [5]
Ethyl Acetate Extract of Korean Rice Wine Lees Inhibits Kang Y] et al

19  IgE-Mediated Degranulation in Rat Basophilic Leukemia RBL-2H3 Makgeolli 2%11 [9] ’
Cells and Passive Cutaneous Anaphylaxis in Mice !

20 CD);eet:;y Fiber from Lees of Unpolished Rice : Clinical Effect on the Makgeolli Dietary fiber ~ Lee MS, 2011, [25]

”n A‘ntl-ernlde Effects of Korean Rice Wine Cake on Human Makgeolli Yoo M, 2010, [37]
Fibroblast

” Antimicrobial, Antioxidant and SOD-Like Activity Effect of Jubak Makgeolli Kim TY, 2010, [20]
Extracts
Effects of lees from brown rice on waist circumference and Fermented Dietarv fiber

23 Metabolic Parameters in Type 2 Diabetes: A Randomized, y Kim EK, 2010, [10]

Double-blinded, Placebo-controlled Trial

from Makgeolli
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Table 3. Continued
No. Research title Lees origin Reference
. . Makgeolli,Yak ju, Kim DN et al,

24 Research of Effective Method for Pellet Using Jubak Chung-ju 2010, [11]

2% Effects of Distiller Solubles (Bekseju) Application on the Growth of Yaki Kim IS et al,
Rice Plant (Oryza sativa L.) and Improvement of Soil Fertility agu 2009, [12]
Qualitative Characteristics of Brown Sauce with added Jubak and .

2 Chicken Meat marinated in Jubak Makgeolli Lee JP, 2008, [24]

7 Isolation and characterization of tartaric acid-degrading bacteria , win m Kim, JH et al,,
from Korean grape wine pomace grape wine pomace 2008, [13]

% Characteristics of Ju-Back and Effect of Ju-Back Fertilizer on Makeeolli Lee JH et al,
Growth of Crop Plants aKgeot 2007, [23]

29 Physicochemical Characteristics of Yackwa with Added Rice Wine Makeeolli Cho EJ et al.
Cake aKgeott 2007, [1]

30 Quahty Characteristics of Noodle added with Takju (Korean turbid Makgeolli Kim SM et al.
rice wine) lees 2007, [19]

. L . . L . Won JH et al.

31  Quality Characteristics of Pork with Addition of Jubak (Sulchigegie) Makgeolli 2006, [36]

30 Effects of Takju (Korean turbid rice wine) Lees on the Serum Makeeolli Kim SM et al.
Glucose levels in Streptozotocin-induced Diabetic Rats & 2006, [18]

3 Effects on Quality Characteristics of Pork Loin Fed with Wild Fruit wine Jung IC et al.
Grape (Vitis amurensis Ruprecht) Wine By-product (Vitis amurensis) 2005, [6]

. . . . Lim YS et al.,

34  Production of Yeast Spores from Rice Wine Cake Makgeolli 2004, [28]

35 Effects of Spray Dried Takju Cake Powder on the Quality of White Makgeolli Jung BJ. 2002, [4]
Pan Bread

36 Selection of optimum medium for mass production of Metarhizium Makeeolli Moon KH et al., 1998,
anisopliae ARS 978 8 [29]

37 Edible Films from Protein Concentrates of Rice Wine Meal Protein from Cho SY et al,, 1998, [2]

Makgeolli
7hE o] &EOkB32%)olH, Bl B AR, LEMA R o] &, Z 55 B3t 1510t 55 EE FAER 7
AEEE Ax 5 Hto] L A AEol: HiuFol It o] &40 #3 587t 7R HA Y 47%F AA S, o] o]
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ferulic acid @ resveratrol
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Table 4. Current domestic patent in relation with less of Korean traditional wine

No Patent No. Title of invention

1 1012701180000 Low-Fat Chicken sauce containing makgeolli lees fiber and manufacturing methods thereof

2 1010575980000 Rice fermented bread and method of producing the same

3 1014060980000 Chicken meat patties comprising brewers grain dietary fiber and the manufacturing methods

4 1013833740000 Rice muffin that contain lees and pocedd of that muffin

5 1011526360000 Jangajji and method for preparing the same

6 1012101490000 Manufacturing method of dombaeki by process of residue left after rice liquor is drained

7 1014510960000 Preparing method of low-salt umeboshi using Rubus coreanus jubak (Alcohol filter cake)

8 1014507730000 Glycoprotein fraction isolated from rice wine lees and method for producing the same

9 1011194140000 Composition for enhancement of immune function which comprises rice wine lees as an active
ingredient

=
o

1013974050000 Preparing method of concentrated extract of Rubus coreanus using Rubus coreanus jubak (Alcohol
filter cake)

11 1014305910000 Fermented cosmetics

12 1012396300000 Soap and methods for manufacturing methods

13 1012709170000 Functional bath cleaner composition

14 1014355660000 Compound and method on power containing maggulri ingredients

15 1014030320000 Method for preparing ethanol using residual product of brewery

. o o
I\ OH HO._O OM\QOH
E:: " “OH
HO OH
OH HO
HO OH
A OH B OH C
@] O._OH
N (0]
H
0 N0
HsCO OCHj3,
D OH E HO F
0 0 0 0
HO
7 "OH OH oH HiC0 X" "0H
HO HO HO HO
OCHjs G OH H OCHz | OCHj4 J

Fig. 2. Biologically active phenolic compounds in the less of Korean traditional wines. (A) gentisic acid, (B) chlorogenic acid, (C)
caffeic acid, (D) cinnamic acid, (E) syringic acid, (F) coumaric acid, (G) ferulic acid, (H) gallic acid (I) vallinic acid, and
(J) sinapic acid.

[e}
& BEstdon, o5 genhsm acid, chlorogenic acid, caf-
feic acid, cinnamic acid, syringic acid, coumaric acid, ferulic A =2
acid, gallic acid, vanillic acid ¥ sinapic acid® <15 th

(Fig. 2). o8 % BAEL olv] G443, B, FY4, F93 AEFY FUe G 01 F2 AGHAA DT F§
PAZ 4o, 719 % TN 24 50| 2agof o] Aol PAAD, o B TROL WANA Aol S
AEF Fuo §4 AYBHY) Fo PABAR 22ET. A, TP OFD FEAHABHEL E A0 AR 3

5] 2o A4S A7 REUUTA BRAAY o 78 939 DT B2 DY BA2HRAE
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