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Characteristics of Samhaeju Made by Various Processing Methods Originating
from Ancient Documents
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Abstract

We reproduced and investigated the quality characteristics of Samhaeju (one type of Korean traditional rice wine), which
has been described in ancient documents. During fermentation, the room temperature was 9.1~25.0C, and each treatment's
material temperature was 11.7~23C. As the fermentation proceeded, the pH rapidly decreased (initial pH was 6.6~6.9) and
rose gradually from the 18th day. Titratable acidity and amino acidity slowly increased in general. Regarding soluble solid
contents, there were various change patterns depending on the production method, and they were affected by initial room
temperature. In the treatments using 1 (Sang-ga-yo-rok), 3 (Eum-sik-di-mi-bang), 7 (Jo-sun-mu-ssang-sin-sik-yo-ri-je-beop), 8
(Sang-ga-yo-rok 15°C), reducing sugar contents decreased rapidly after 1st mashing day and then increased slightly after 2nd
mashing. The alcohol content increased as the fermentation proceeded, and most of the treatments produced 1/2 the amount
of total alcohol content before the 2nd mashing day, followed by a slight increase until the end of fermentation (about 100
days from the 2nd mashing day). In the sensory evaluation, Samhaeju using methods 2, 4, 5, and 6 got high scores and had
much reducing sugar contents than other treatments. Among the seven manufacturing processes, method 2 was relatively
simple and got the highest score in the sensory evaluation. Therefore, method 2 would be suitable for industrialization and

popularization of Korean traditional alcoholic beverage.

Key words : Samhaeju, sensory evaluation, ancient documents, Korean traditional liquor.
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Table 1. Standard weights and volume measures followed

by ages in this study (unit : 1 doe?, g)
Weights & volume measures
Material
Joseon dynasty 1909 year”
Rice 530 1,660
Glutinous rice 540 1,710
Nuruk 400 1,250
Wheat flour 320 1,000
Y Doe : ancient volume unit in Joseon dynasty age, approxima-

tely 570 mL.

? Rivision of law of weights and volume measures at 1909 by
Japan : 1 doe = 1,800 mL, applied to the ancient book, Jo-
Sun-mu-ssang-sin-sik-yo-ri-je-beoe.

S8 g4 - 993 A%
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pHT pH meter(Metrohm 691, Metrohm, Herisau, Switzer-
land)E AHE-3te] S35, A= sample 10 mLE
#3 & Z3R] A 2K Bromothymol Blue 0.2 g¥} Neutral Red
0.1 g2 95% ethyl alcohol 300 mLol £-3l)) 2~3W&2 7135},
gdo] 5o Wglel=H &H|H 0.1 N NaOH &<
mLFE 3t YERNSITHHan et al 1997, Song et al 1997).
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<Method 1 (Sang-ga-yo-rok> <Method 2 (Eurn-sik-di-mi-bang, 20mal mashing)>
Glutinous rice 270g Water 1,570mL
| .
Washing & soaking Rice 1,0609 Water 1,710mL
at lean-cold water(Over night Washing & soaking
Half drying and powdering at clean-cold water(Over night)
" ]
Steaming Half drying and powdering
Maldng e Making porridge
Cooling coaling
| Rice 1,860 |
Adding 15‘:’09 o,f N:mk"wwder | Adding 190g of Nuruk powder
+50g of wheat flour Washing & soaking ,60g of wheat flour Rice 2,280g Water 2,280mL
| at clean-cold water(Over night) ' >
Mashing . ) Boiling water Mashing Washing & soaking
| Half drying and powdering (1,370mL) Fermentation (RT, 12days) ¢ clean-cold water(Over night)
Fermentation (RT, 12days) | A
‘ i Seed of Samhacju Half drying and powdering
Rice 3,180g Seed of Samhagiu Mixing and cooling Rice 4,590g
Washing o soald | Washing & scaking gand cooling
jashing & soaking — . : i
at clean-cold water(Over night) Mixing (2'nd mashing) at clean-cold V‘fa'er(ﬁvermshﬂ
i " Mbxing (2'nd mashing)
Half drying and powdering B Fermentation (RT, 12days) Half drying a?“ Powdering 9 9
(2,050mL) amil Fermentation (RT, 12days)
witha lot of water then cooling
Mixing and cooling
L Mixing (3'nd mashing)
Mixing ('nd mashing) |
Fermentation (RT, until Jme 25) Fermentation (RT, until June 25)
|
Filtering Filtering
<Method 4 (um-sik-di-mi-bang)>
Glutinous rice 410g Water 640mL
|

<Method 3 (Eum-sik-di-mi-bang, 10mal mashing)>

Rice 7609
i

Washing & soaking
at clean-cold water(Over night)

|
Half drying and powdering

Rice 1,8909

|
Washing & soaking
at clean-cold water(Over night)

Boiled and

|

Half drying
|

cooled water 3,050mL

Steaming

Making kneading
|
cooling
|
Adding 90g of Nuruk powder
. 309 M‘ wheat flour Rice 1,140g Water1,830mL.
Macki |
tasing Washing & soaking
Fermentation (RT, 12days) ¢ clean-cold water(Over night)
!

Seed of Samhagjus

Water 1,220mL

|
Half drying and powdering

Mixing and cooling

Mixing (2'nd mashing)
|

Fermentation (RT, 12days)

Fermentati

Mixing (3'nd mashing)

ion (RT, until June 25)

Filtering

Washing & soaking

Mal

Adding 10

Rice 3,9809
|
Se

Washing & soaking
at clean-cold water(Over night)
|
Half drying and powdering

|
Making gumeongtteok
(rice hole cake)

i
Boiling and cooling

at clean-cold water(Over night)

|
Half drying and powdering

I
Fermentation (RT, 12days)

king kneading
.
<ooling
I Rice 3,980g
0g of Nuruk powder ]
! Washing & soaking

Mashing at clean-cold water(Over night)
]
Half drying and powdering
|
Making gumeongtteok
(rice hole cake)

]
ed of Sambhagju

Boiling and cooling

Kneading and Mixing (2'nd mashing)
|

Fermentation (RT, 12days)

Fermen

<Method 6 (Jeung-bo-sal-lim-gyeong je)>

Mixing (3'nd mashing)

|
tation (RT, until June 25)

Filtering

Wiater 2,380mL

<Method S (Eum-sik-di-mi-bang)>
Rice 410
]
Washing & soaking

|
Half drying and powdering
Mal

Rice 2,6509

)
Washing & soaking
at clean-cold water(Over night)

\
Half drying
]

Steamingand cooling

at clean-cold water(Over night)
Adding 320g of Nuruk powder
,130g of wheat flour

Fermentation (RT, 12days)

Seed of Samhagjs

Wiater 2,040mL

king kneading
|
cooling
| Rice 5,300g
'
| Washing & soaking
Mashing at clean-cold water(Over night)
'
. Half drying and powdering
|
! Making gumeongtteok
(rice hole cake)
|
g and cooling

Kneading and Mixing (2'nd mashing)
Fermentation (RT, 12days)

Mixing (3'nd mashing)

|
Fermentation (R, until June 25)

|
Filtering

Rice 90g
|

Addi

Rice 4,4209

Washing & soaking
at clean-cold water(Over night)
\
Half drying
Boiling water

|
Steaming and cooling (570mL)

Washing & soaking
at clean-cold water(Over night)

i
Half drying and powdering

Fermentation (RT, 12days)

Making kneading
'
i .
cooling Rice 880g Glutinous rice 900g
ing 70g of Nuruk powder

,50g of wheat flour .
Washing & soaking

Mashing at clean-cold water(Over night)
i
Half drying and powdering

|
Making gumeongtteok
(rice hole cake)

Seed of Samhagju
]
Boiling and cooling

Kneading and Mixing (2'nd mashing)
Fermentation (RT, 12days)

Mixing and cooling

<Method 8 (Sang-ga-yo-rok 15°C incubation)>

|
Fermentation (RT, until June 25)

Glutinous rice 270g
i

Mixing (3'nd mashing)
|
Filtering

Water 1,570mL

Washing & s

|
Half drying and
L

Rice 5509

Washing & soaking
at clean-cold water(Over night)

|
Half drying
i

Steamingand cooling

<Method 7 (o-seon-mu-ssang-sin-sik-yo-ri je-beop)>
Rice 1,110g
i

at clean-cold water(Over night)

Boiled and
cooled water (3,600mL)

Water 3,000mL
oakn;
powdering

Making kneading
|
1,1409

cooling Rice 1,110g Glutinous
Adding 80g of Nuruk powder
of wheat flour _ ]
A Washing & soaking
Mashing at clean-cold water(Over night)
I . | N
Fermentation (RT, 12days) Half drying and powdering
i
Seed of Samhacju

Making gumeongtteok
(e hole cake)

|
Boiling and cooling

Kneading and Mixing (2'nd mashing)

Fermentation (RT, 12days)

L |
Mixing and cooling

Mixing (3'nd mashing)

Fermentation (RT, until June 25)

Steaming
L

Rice 3,180

Washing & soaking
at clean-cold water(Over night)

Half drying and powdering

Mixing and cooling

L

Washing & soaking
at clean-cold water(Over night)

)
Half drying and powdering

Adding 140g of Nuruk powder

Boiling w
(2,050mL)

WaKing porridge
I

Cooling

| Rice 1‘,5505
,50g of wheat flour Washing & soaking
| at clean-cold water(Over night)
Mashing Boiling wat
| Half drying and powdering f{ ing water
Fermentation (15°C, 12days)

|
Seed of Samhaju

Mixing and cooling

Mixing (2'nd mashing)
Fermentation (15°C, 12days)

Filtering

Miing G'nd mashing)
|

Fermentation (15°C, until June 25)

Filtering

Fig. 1. Schematic diagrams of various processing methods

of Samhaeju originated from ancient documents
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Table 2. Lab-scale volume reduction recipes for Samhaeju manufacturing from original antique documents

(unit : mal, L, kg)
I'st mashing 2'nd mashing 3'rd mashing
Me-  Conversion of units
thods" and reduction Rice Glut.inous Water  Nuruk Wheat Rice Glu‘Finous Water Rice Water
rice flour rice
Ancient unit (mal)? 1 5.50 0.70 0.30 7 - 4.80 12 7.20

1 Modern unit (kg, L) 5.40 3135 2.80 0.96 37.10 - 27.36 63.60  41.04
Lab scale (+20, kg, L) 0.27 1.57 0.14 0.05 1.86 - 1.37 3.18 2.05
Ancient unit (mal) 3 - 4.50 0.70 0.30 4 - 12 13 -

2 Modern unit (kg, L) 15.90 - 25.65 2.80 0.96 21.20 - 34.20 68.90 -
Lab scale (+15, kg, L) 1.06 - 1.71 0.19 0.06 1.41 - 2.28 4.59 -
Ancient unit (mal) 2 - 3 3 1.50 3 - 4.50 5 7.50

3 Modern unit (kg, L) 10.60 - 17.10 1.20 0.48 15.90 - 25.65 26.50 4275
Lab scale (<14, kg, L) 0.76 - 1.22 0.09 0.03 1.14 - 1.83 1.89 3.05
Ancient unit (mal) - 0.30 0.45 0.10 - 3 - - 3 -

4 Modern unit (kg, L) - 1.62 2.57 0.40 - 15.90 - - 15.90 -
Lab scale (+4, kg, L) - 0.41 0.64 0.10 - 3.98 - - 3.98 -
Ancient unit (mal) 0.20 - 0.90 0.20 0.10 2.50 - - 1.25 -

5 Modern unit (kg, L) 1.06 - 5.11 0.80 0.32 13.25 - - 6.63 -
Lab scale (+2.5, kg, L) 042 - 2.04 0.32 0.13 5.30 - - 2.65 -
Ancient unit (mal) - 1 2.50 0.10 0.10 1 1 - 5 0.60

6  Modern unit (kg, L) - 5.40 14.25 0.40 0.32 5.30 5.40 - 26.50 3.42
Lab scale (+6, kg, L) - 0.90 2.38 0.07 0.05 0.88 0.90 - 4.42 0.57
Ancient unit (mal) - 1 2.50 0.10 0.10 1 1 0.50 3

7  Modern unit (kg, L) - 16.60 45 1.25 1.00 16.60 17.10 830 54
Lab scale (+15, kg, L) - 1.11 3.00 0.08 0.07 1.11 1.14 0.55 3.60
Ancient unit (mal) 10 5.50 0.70 0.30 7 - 4.80 12 7.20

8  Modern unit (kg, L) 5.40 31.35 2.80 0.96 37.10 - 27.36 63.60  41.04
Lab scale (+20, kg, L) 0.27 1.57 0.14 0.05 1.86 - 1.37 3.18 2.05

Y1, 8 : Originated from Sang-ga-yo-rok, 2, 3, 4, 5 : Eum-sik-di-mi-bang, 6 : Jeung-bo-sal-lim-gyeong-je, 7 : Jo-sun-mu-ssang-sin-sik-

yo-ri-je-beoe.

? mal : ancient volume unit, approximately 5.7 L (the Joseon Dynasty period), 18 L (1909 year).

dAE %‘%ﬂ’— TR el T Aol ek AR 100 8. =47t

mLE 3t 80 mL7HA] SR/e the S/FFE 100 mL7HA] B 7h= 257 9] o] 471 =M, uh g AukA
931, 15 COM FAAZ o] gdto] =AsAtKSong et al Q1 VZE)S 74 AR Hrelgdch
1997). AalFe] 5478 22k &53t 32 @3 Al = B4
B2 o) AR ATt So7p] wiiel ¢=2E 4] 7t 9. EAIXE]
=519t meby g38 =24 713k A7) = 23 9 24 SPSS program(version 12.0)& ©]&3lo] A& H}
I 3 45 Fol| S oH, B o] HlwA Wol 43 EFFUAE FelieH, AP 3] FAA Felde p<0.05

£ 9% 274 Pe ANl Aol 6

Lrpelet 233tk

=l A Duncan's multiple range test® 753} T}
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—— Method 5
—— Method 6
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0 24 48 72 96 120
Fermentation days
Fig. 2. Temperature profiles on various processing me-
thods of Samhaeju during the fermentation.
Arrows : 2nd, 3rd mashing point, sequentially.
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Fig. 3. Changes in physicochemical characterlistics of various processing methods of Samhaeju during the fermentation.
Arrows : 2nd, 3rd mashing point, sequentially.

Table 3. Water and Nuruk powder adding ratio contrast to starch material (unit : %, w/w)
Water adding ratio Nuruk powder adding ratio
Methods"

Total Ist mashing  2nd mashing  3rd mashing Total Ist mashing  2nd mashing 3rd mashing

1 93 493 74 65 3 44 - -

2 56 152 161 651 3 17 - -

3 160 154 161 161 2 11 - -

4 8 158 - - 1 25 - -

5 24 670 - - 4 58 - -

6 41 249 - 13 1 7 - -

7 165 249 651 2 7 - -

8 93 493 74 65 3 44 - -

D Refer to Table 2.



21(6): 853~862 (2011)

gy 5 vrlAEo] AASHE acidic protease®} peptidase &
o] ehild Fa Baxkgol o8 felEe opieite S
TR ZA, o] fa] opn| Ak g e ks
stod AR} 7|5 ol JEE F7|%= Sh(Jung et al 2006,
Jung et al 2004). RFA, A A Ho] AAdE wjoll= &tz
=8k A 2 we g 7R s, o7 & HAHE
< P33t 78 9Qlo] H7I= gh(Jung et al 2006, Jung
et al 2004).

Jung et al(2006)9} Park et al(2010)9] AT ZA3}s} o],
A Ee] opn|iAtEs AubR o2 whE Z2IA|H7A] B
3] Z7he e 43S et (Fig. 3), o€ AT e
AEAFe AS Zeslks Zlolgt AlEETKJung ef al 2004).
U8 T ot 2, SAIH(9.33+0.17, 9.30+0.35, Table
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2 Aol vis)] F AR rleak) 5] AA Mt
HAE 2 2] 7o) th8~55%, 0.9~3.1%, Table 3). =, ClEH Al
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Table S. Sensory evaluation of Samhaeju fermented with
various processing methods

Sensory evaluation®”

Me-
thods" Color Flavor Taste Overa?l‘
acceptability
1 429+1.68) 4.57+1.40" 3.43£1.33"  3.76+1.14™
2 433£111% 4.62+132°  4.52+41.50°  4.48+1.47
3 4484093  4.19£1.69° 3.43+1.50® 3.67+1.35™
4 438+1.28%  3.76£1.58"  4.43+1.63°  4.24+137°
5 3.57+1.43°  4.10£1.73"  4.24+1.81*  4.33x1.62"
6 490£1.31°  4.14£1.68°  429+1.71° 433177
7 4.14£1.24®  371£127°  2.86+1.35°  3.14£1.31°
8 4.14+1.80°  4.00£1.70°  2.86+2.03°  3.38+1.86™

D Refer to Table 2.

D Estimated by 7 point scale, where 7, excellent; 6, good; 5, just
good; 4, fair; 3, not too good; 2, poor; 1, very poor and un-
acceptable.

% Values are meantS.D.

#7° Mean in a column by different superscripts are significantly di-

fferent at the p<0.05 by Duncan's multiple range test.

Table 4. Physicochemical characteristics of Samhaeju fermented with various processing methods

Methods" °Brix pH Alcohol (%, v/v) Titratable acidity Amino acidity ~ Reducing sugar (%, w/v)
1 15.33+1.76™ 4.83+0.58" 21.1740.49° 6.82+0.33° 8.35+0.56° 2.49+0.21¢
2 30.33+0.47° 4.63+0.06° 16.07+0.42° 5.99+0.29° 9.330.17° 16.38+0.68
3 11.55+0.07° 5.10+0.00° 19.60+0.00° 4.24+0.06° 7.2140.08° 0.73+0.03¢
4 27.07+0.49° 4.33+0.06" 12.60+0.69° 6.46+0.45" 6.43+0.22¢ 17.56+0.31°
5 31.50+0.36° 4.57+0.06° 15.80+1.22° 7.06+0.41° 9.30+0.35" 20.31+1.21°
6 22.20+0.35° 4.200.00° 13.13+£1.22° 5.91£0.24" 5.85+0.17° 10.11£0.02°
7 9.07+0.32" 4.5340.21° 15.20+1.11° 6.76+1.36" 5.24+0.55" 0.09+0.02°
8 16.07+1.02° 5.1740.06" 20.80+1.50° 5.51+0.79° 8.35+0.09° 4.03+1.03°

D Refer to Table 2.
? Values are meantS.D.

7 Mean in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.
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