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Characteristics of Byeok-hyang-ju made by various processing
methods originated from ancient documents
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Abstract

We investigated the temperature changes during processing and quality characteristics of seven preparations of
Byeok-hyang-ju described in ancient documents. During fermentation, treatments with intervals longer than 7 days
to the second mashing kept temperatures below room temperature. The process with the shortest interval (2 days)
between the second and third mashings maintained a preparation temperature above 28°C for the longest period.
As fermentation proceeded, the pH gradually decreased. Titratable acidities increased prior to the second mashing,
and then decreased. Amino acid levels increased gradually during all fermentations except for that of method 5
(the lowest level of raw material addition). Ethano! content increased rapidly to the time of second mashing with
all methods except method 2. This method featured a short interval between the first and second mashing. Upon
sensory evaluation, the best overall acceptability was provided by method 3.

Key words : Byeok-hyang-ju, ancient document, processing method, Korean traditional liquor.
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Table 1. Lab-scale volume reduction recipes for Byeok-hyang-ju manufacturing from eriginal antique documents

283 A A179 463 (2010)

(unit : mal, L, kg, %)
Methods Convers‘;ggugtfioxfﬁts wd . Waxy lﬂ};to;:;hmg . Z’I:Oirll';lazmng 3 - masmnlfoiling
Rice fice water Nuruk  Wheat flour Rice water Nuruk Rice waler
ancient unit(mal)” 15 15 4 05 03 8 9 | 4 5
| modern unit(kg, L) 12 12 72 45 6.75 64 162 9 32 9%
lab scale(=333, kg, L) 036 036 216 0.135 0.2025 192 486 027 096 27
ratio( )" - 3000 1875 - 813 1406 2813
ancient wnit(mal) 3 - 1.5 03 04 g 4 R 4 -
) modem unit(kg, L) % - 27 27 54 64 7 45 32 -
lab scale(+20, kg, L) 12 135 0.135 027 32 36 0225 16 -
ratio(%) 1125 11.25 - 1125 7.03 - -
ancient unit(mal) 35 - 2 0.26 026 35 L5 - - -
3 modem unit(kg, L) 28 - 36 234 351 28 27 - - -
lab scale(+10, kg, L) 28 36 0234 0.351 28 27 -
ratio(%) 1286 8.36 - 9.4 - - -
ancient unit(mal) 25 - 3 04 02 35 3 02 - -
A modern unit(kg, L) 20 - 54 36 27 28 54 18 - -
lab scale(=20, kg, L) 1 - 27 0.18 0.135 14 27 0.09 -
ratio(%} 2700 18.00 - - 1929 643 - -
ancient unit(maf) I 2 0.2 - 2 2 0.02 -
5 modern unit(kg, L) 8 36 18 16 36 0.18 - -
lab scale(+10, kg, L) 0.8 - 36 0.18 - L6 36 0.018 -
ratio(%) - 4500 2250 - - 2250 113 -
ancient unit(mal) 1.5 1.5 4 0.5 0.15 8 10 0.1 4 6
6 modem unit(kg, L) 2 12 72 45 203 64 180 09 32 108
lab scale(+40, kg, L) 03 0.3 3 0.113 0.05 1.6 45 0.02 0.8 27
rate(%) - 000 1875 - 213 140 - 315
ancient unit(maly 25 - 3 04 - 33 3 02
; modern unittkg, 1) 20 54 36 - 28 54 18 - -
lab scale(+20, kg, L) i 27 0.18 - 14 27 0.09 -
ratio(%) - 2700 1800 - 1929 643 - -
”l 2 Originated from Sy-un-jap-bang; 34 : Ewm-sik-di-mi-bang, 5 : Jeung-bo-sal-lim-gveong-je ; 6,7 : Sang-ga-yo-rok
mal ancient volume unit, approximately 18 L
IContrast ratio of the amount of raw rice
2 ANEAQ TR A AulEmny v U2 opte Bgle Hoz AteEct SAWe] A4S 24y
Ags =], 248 A9 nEd & AFuHoA we i} o] Aesrtt vte exe Wiyl Ao
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W, 271 g Al b Bl W] S5l Ul SRV 2 1 YolTable 2), Qo] 22 At Lalx) Z8A
M A=A AR AbRECh 3AME-S 24 7 v U, = 77k A 3 7P g whE v 7te] o1 el &
wel 2 o) QAR bl Aol FUB Wl WE st g0
FE A GRS F Adle 2ruE B A 30T A R e Al 774 Az F 7y 2wt
A4 sioick o A, ds HE A 0o &xRslr) worom (34} 29.37C, data not shown), Al B &k B A%
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<Method 1 Sy-Un-Jap-Bargh>
Rice 12kg & glutinous rice 12kg
1
Hashing and scaking
.

Halt-drying and powdering  Water beiling{72L)

Rixing
Coolingl Ies; than 20°C)
Mok 4 5kg ﬁ‘— Hheat fiour 675k
Hashing Rice Shka
Fermemation(R(iom temp. 7days) Yashing a?d soekig

Half~drying and powdering Water boiling(162L)
Seed of Byeok-fyang-ju S |

— Nuruk Skglwater extraction)

Wixing (2’E nd mashing}

Fermentation{foom temp. 7days) Rice'fkag + bolling water(90L)

Viashing and soaking
Half-drying and making hard-boiled rice
Wixing {3 rd mashing}
1
Fermentation(Room temp. 14days)
Filtering
Byeok-hyang-ju
<Method 3{ Fumsik-of-ni-bang)>
Rice 28kg
i
Hashing and soaking
¥

Hal{-drying and powdering  Water boiling(36L}

TXing
i
Cooling{ less than 30°C)

lors 2%9—4” heat lour 3.51kg .
Rice 28kg
Hashing o :
| Yashing and soaking
Fermentation{Room temp. 4days)
\
Seed of Byeok-hyang-ju

t
Hai t-drying and making hard-boiled rice
r Boiled and cooled water 271

Wixing (2" nd mashing)
fermentationtRoon temp. Sodays)
i
Filtering

Byeolf-hz/aﬂg-/u
<Hethod 5(Jaung-bo-sal~1in-gyeong-jel>
Rice 8kg
Yashing a!:ld soaking

Hali-drying and powdering  Water boiling{36L)

TXing
I
Coolingl tess than 30°C)

Huruk 1.8kg 4

fice 16k
Hashing :
[

Yashing and soaking
!
Hal t-drying and making hard-boiled rice

\
Seed of Byeok-hyang-ju Boiling water 36L, then tooling
Horuk 1809

Fernentation{Room temp. 7days)

Wixing (2" nd mashing}
Fermentation(Roon temp. 7days)
Fi!te’:ring
Byeok-hiyany-ju

<Method 2( Sy-tiJap-Bang)>
Rice 24kg
f
Viashing and soaking

Half-drying and powdering Water boiling{27L)

TXing
t

Coolingl less than 15°C)

Maoruk 2.7kg _}— Wheat flour 5.4kg
Mashing Rice Bdkg
! Vashing and soaki
Fermentation(Room temp. 7days) A "
Half-drying and powdering Water boiling{(721)
Seed of Byeok-hyang-ju

!ﬁﬂuwk 4.8kg

Mixing (2’z nd mashing}
Fermentation{Roon temp. 7days) che'azko
iashing and soaking

)

Half-drying and making hard-boiled rice

Mixing {3’ rd mashing}
i
Fermentat ion{ Room temp. 14days)

F méring
Eyeok-h’yana-/u
<Hethod 4( Fumsik~di-ni-bang)>
Rice 20kg
Yashing arlxd soaking

Haif-drying and powdering  Water boiting{54)

T Wixing
I

Coolingl less than 30°C)
Yok .84 $ Wheat flour 2.7kq

Rice 28kg
Washing ! .
i Yashing and soaking
Fermentat»on(ﬁiom tenp. 4days) Hal f-drying and making hard-hoiled rice
Seed of Byeok-hyang-u f:f;oi!;r? g:ter o4l then cooling
uruk 1.8kg

Hixing (2" nd mashing)
Fermentation(Roon temp. 14days)
Filtering
Byeolr-f:yangr/'u
<Method 6 Sang-ga-yo-rokh>
Rice 12kg & glutinous rice 12kg
Yashing ar;d soaking
‘ Viater boi?ing{72L}

Half-drying and powdering Rice 8dkg
[ | \
Miximn;—‘"« Yiashing ax:d soaking
1

cooling! ess than 30°C) Half~drying and powdering Vater boiling(180L}

Nuruk 4.5kg ,_&**Wneat flour 2k

Hashing —uruk 890y
| samer
Fernentation{Room temp. 3days) Rice 32kg
| )
Hashing and soaking

Seed of Byeok-hyang-ju A
| Hal f-drying and powdering

Wixing (2 nd meshing} 1»add boiling water 108

Fermentation{foom temp. Zdays) i

L

!
Kixing {3 rd mashing)
I

Fermentation!Room temp. 2idays}
|
Filtering
i
Byeok-hyang-ju

(Continued ]
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<Hethod 7( Sang-gayo-rok)>
Rice 28kg
Hashing ar‘ld soaking
Hali-drying ;nd powder ing
Wixing
Cooling( Ies; than 30°C
Nuruk 3.6kg —4
Mas?ina

Fermentation(Roon temp. 7days)
|
Seed of Byeok-tyang-ju

Water boiling(54L)

FE83)2] 41748 A6 (2010)

Ri e 28kg
¥ashing and soaking

|
Hal f-drying and making hard-boiled rice

Boiiing water 54L, then cooling
Nurok 1.8kg

Hixing (2 nd mashing)

|
Fermemation(Ro%m temp. T4days)

Filtering
Byeok-hyang-ju

Fig. 1. Schematic diagrams of various processing methods of Byeok-hyang-ju originated from ancient documents.
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Fig. 2. Temperature profiles on various processing methods of
Byeok-hyang-ju during the fermentation.
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Table 2. Adding rate of starch source on each mashing step

B
oL
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i
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{unit : %, w/v)

manufacturing step.

Byeok-hyang-ju processing methods

| 2 3 4 5 6 7
I'st mashing 875" 1089 788 £20 22 3.1 70
2'nd mashing 95 889 1037 519 444 %6 519
3'vd mashing 35.6 no water - - - 29.6
Total 91 1267 894 469 33 By 44

i . .
)Addlng rae in contrast to water volume,
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Table 3. Physicochemical characteristics of Byeok-hyang-ju fermented with various processing methods

Fermentation

Alechol Reducing sugar

Methods period(days) pH Titratable acidity Amino acid (5. vIv) °Brix (%, wiv)
1 29 349:0.11° 6.624127° 3.64:022° 11.8:0.00° 7300.10° 0.04+0.02°
2 29 3.99+0.20° 5.70+0.78" 7.8140.56' 7.66:0.31" 17.48:0.66' 8.64+0.45"
3 46 376+0.20° 646:0,15" 47540.56" 17.4+0.20° 11.73:0.30° 1.69:021°
4 19 4.0240.04° 3461013 37710.16° 1426:0.11° 8.93:005° 0.05+0.18°
5 14 346+0.56° 7.03:0.66" 0.74001° 8.36:025° 6.50:0.00° 0.10+0.02°
6 2 3.78:0.94° 5.99+0,99" 2.774025° 13.13:031° 7.10:0.00° 0.02+0.00°
7 21 410000 456+0.00 2.7610.07" 1330:020° 8.3:0.0° 0.01+0.00°

;}Values are meantSD
Mean separation within column by Duncan’s multiple range test at p<0.05..
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Fig. 3. Changes in physicochemical characteristics of various

processing methods
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Table 4. Sensory evaluation of Byeok-hyang-ju fermented with
various processing methods

Sensory evaluation”

Methods
Color Flavor Taste Overall acceptability
| 51701 409:108°  326+1.36° 383+1.69°
2 378:141°  4.08:138°  4.60£175° 447£159°
3 543108 461:103"  435177" 4,60+1.53°
4 504174 448:138°  36141.56" 4.17+1.64°
5 300£124°  365¢126"  2.17+1.23° 3.00+1.83"
6 4954140°  395+143° 3041158 361+1.73"
7 56541260 448:141°  356+153" 4.09+1.50"

"Estimated by 7 point scale, where 7, excellent; 6, very good; 5, good; 4, just good;
3, poor; 2, very poor;, 1, unacceptable
Nean separation within column by Duncan’s multiple range test at p<0.05
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