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A Study of Optimal Conditions in Distillation for Production of
Schisandra Chinensis Fruit Spirits
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2 o & AT 54 sdo] datola AAN SR FHRF Az &8 AtV B QnAE E8ate] onjx) 3
SHFE MLt HA2A S sz gtk o= Sl el YEEA 2 BEFe) Fo AR THRFE TF U
W2 Az 3 SHF] FA5S A A7 6/ A8 Fa 0 B Avke ogd 2k enAle g
o} pH7} WAL, 713k Fgo] ol AR U:E WEel AFEIA| ol ALn|A}: B Y FHHES 1:15:025 2 EF
o & 25 FF i8] (NH)HPOs S 0.06 wiw%S H7Fste] EE(SIHA Aktivhefe6 Brennereihefe)S A& TEAIZLE T4
W AR 2A] o] ANEE T o)hold YT Eo] AEEHITE A S5 A E(ThRA S, @A S, Ao SR Az
3 FAZFF FAEA BAS 98 g 34, g LT NS, foak R e @) de 2 BsS 9o
ot A A QWALE AMEE A A SRV Az BT RT FE0) 7P e 2o 2 e, ok SR
2 F A8 B gb ASFHT T 7P 22 A2 v FRWA R el

Abstract This study is conducted to develop and optimize fruit spirits by using Schizandra chinensis fruit which are
rarely used as spirits in the world. For this purpose, the raw material, main compounds of fermented mash and, quality
characteristics of distilled liquor prepared with different distillation methods were analyzed. The studt period lasted
six months and the results were follows. Schizandra chinensis was not suitable for alcohol fermentation because the
sugar concentration and acidity were low. Therefore, the fermentation condition was appropriate to mix with the
weight ratio of fresh Schizandra chinensis fruit, water and sugar as 1:1.5:0.25, and was fermented the mix by adding
0.06 w/w% of (NH4),HPO4 compared to the must total weight. It was also examined to analyze product characteristics
of fruit spirits prepared with different methods of distillation(column-pot still, pot still, vacuum still). The result
showed that fruit spirits made by vacuum still with fresh Schizandra chinensis fruit indicated the best product quality
while the distillation of column-pot still showed the best yield.

Keywords : Distillation, Fermentation, Fruit spirits, Schizandra chinensis, Yeast
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AZAA FA% 2450 FoE FEUES WEER

-

% FHCBrix)> oA RS A
ol & o7 g F9l S0lE 20T 243 vhy
AT (Atago N, Japan)E ©]-83ld FA3H T}
[19].

25 432 &=

Hart dsd &9 2 wRkek 3 100mL-8-FF
mess cylinderell A7b4] # 3}l o] 28 300 mL flask
o %71 Y5 mess cylindersE ¢F 15 mLe] SHTE 2
3] A=A st flaskoll 9okl condenserell 143 v 5
ol YZ4E FH NS 100 mL mess cylinderd] 45
stttk Side] oF 70 mL7t HW SHE FA8)
FE 7hste] 100 mLe] ¥4 9 o & &5
15CZ 243 § FAAE AMEste] 2 ZAETF

o] ethyl alcohol(v/v%)<S Z38IATH19].

{0

O

£

o @ of\

i

AOACHS Farsto] A FFE4 114
o} 10 mLo} o= Zee
1 AN B HES Thete] FEls o]&3te] 0.IN
NaOH= %13t SA(pH 8.2)0] & wi7b4] A4 e mL
EAER st3, FAMeR 3 ks FKFAeR)
o2 39 g100 mLE UYERATE Total acid(as
tartaric acid) g/100 mL = & mL 4 x 0.0075 x 10

Ion Chromatograph(Metrohm 850 Professional IC,
Metrohm, Bleiche Wrst, Switzerland)2 +213}51t}4].

=5 2 onAt £559 % 045 me membrane

filter= o]}t SFAS U Yo F713t TF

[e) =]
DR EE

2.8 MH|H 7|88

TR WA, TF AEER, B, SR 5%
THAN FILEF 40vv%E Aste] 4713t <4
AlZL oA} FRF0 W, T, ST A AdE
ak7]19] 2421 methyl alcohol, fusel oil 5 =4

gl 28t 9ud Qv s
of gre F& F714EE <51 1 mLE 20 mL vialel
headspace sampler(7697A,
Agilent Technologies INC., Santa Clara, CA, USA)°l
HaL 80Tl 83 7hdste] 7SRl & 1 mLE
GC/FIDO F]jate] 2415 A8kl S7FE Gas
Chromatography/Flamelonization
Detector(GC/FID)(Agilent 7890, Agilent Technologies
INC., Santa Clara, CA, USA)E o] &3] E43lith
[19]. 8 FNAHE 5 esterFi= GC/FIDE ©]4-3}o]
7] #4328 WEA T boiling point7} WL Rl #¢l

A2 Tejste] BHEAL Delste] Wie] B42 A4
{ex

2.9 Z=2Z2H(furfural)
= 9 ZF ARG, 2, SR S
FaT AdTELTF 40vv% R AAste] 471D LA A

z 4
o
7 QA S5t2] furfural -2 GOFIDE #A48}9(0

2.10 QO|XI F M=

A et Z7)E AAS L FEA Tl $ o
e @ ghEet 35S 3000 pmo® 245
centrifuge(™NAM  YOUNG  SCIENTIFIC CO.,LTD.,
Univesal 16, Seoul, Korea)ol 53+ 94&2]e v
0.45 m2 membrane filterZ o373+ I}5S Qv+ A
B AR AR Ao ZEe] pHTE
4.1£0.1, 3.5£0.1¢1 Aol H|3te] QM=) pH= 2.7+0.1
2 oujg- shokown FARge] A9 Aleke} ghgo] 7zt
0.45+0.01 g/100 mL, 0.96+0.02 g/100 mL “xo]A| 1t
[4], L7|A= Abatel vl oF 14280, Zhael vls) 6.74)
e ZoF vERh A=l Azl A3 2E9
pHE 3.3~3.80]2 &4kt 0.6~0.8 /100 mLo|w

slo]Egel A|Fol| A3 I pHE 3.1~340]1
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ST
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(25 C, 20 days)

ST
Fig. 1. Flow chart for preparing raw Schisandra chinensis
wine.
2,13 EAEN

224 A= meantSDE FA8H91 01, SPSS TZ1
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Table 1. Analysis of raw Schisandra chinensis fruit 3.2.3 Xu|™ s7|Me stk
juice WEs AuE 7] AR FEE Table 49 2th
M‘z‘i;:)me (fl;‘%:‘;) pH AE;:;W (Tg/‘)tla(;oig Qu[A} BT olZmlE Fofdl= o"HolAH o E
202 1502 S701 2003 59502 (ethyl acetate)”} 39mg/l HEHom, 9] gl
Each value is expressed as Mean+SD(n=3). ks F= Olio}ggi%(i-amyl alcohol)> 271

mg/l AEH AT

3.2 20|xt npaFo| FR2HE
3.2.1 YUHtMdE 3.3 5 dAY HAEE m=F 20|Xt
SRS Sl AT B A Table 2 S0 FouE BUE
of gov] el 4me gl dwk AT FASE 331 ZE WA, DY £S5 SR
S MHIA B7|M4E statH|m
<7 A, S WA PR S HES
3.2.2 7|4 &2k oste] QRIS AFRF ZRF] tete] Fo TR
TEF f710F S Table 39} 201 7lilcitric ek gFEo] gk kS o] 4dlo] BAE A}
7

o
aicd)o] 7P @Wol HE¥JaL, 1 vt AbMKmalic  Taple 59} 7t} ZR/|EE TR 288}

& o] #+53 27,
acid), 214K (succinic acid) o2 Wol HEFH S HE Foe pL 3a ARy AESS Aupd
acetone< TFHH] S77], T SR7|AME 620 pl/L,

2]
Table 4. Aroma compounds of in Schisandra chinensis — 4+0 pl/L AZHJAA T 742 771004 HAEHA

=20 =N | L =
wine (mg/L) 29kt Acetone, methanol 52 W& IA A A H =
Compounds Raw Schisandra 1c)hinensis wine HAEZA 3o dlo] e Edz Iy Yt
Acotide bt [23]. Fusel oil $H-& BAFH71(5,544+9 pi/L), thek
Ethyl acetate 390 2l SR71(5,346+58 ul/L), LA SH71(4,27589 ul
e ot Lywo fe)Aor A PEHAT Fusel oil 5 7

i-Butanol 7741 4 FFHVIZE SHI FFAA n-propanol

n-Butanol ND . [ z == = =
- = 2 =2y Hls] A AZHY
i-Amyl alcohol 27142 i-butanol= TH =710 wle] AA AHAEHJ,
n-Amyl alcohol ND n-amyl alcohol> ZHEEA] &o} Cho 5[4]¢] & A A3

| Not detected s} AT ol T4 Frek 1ot SRl Aol
Each value is expressed as Mean+SD(n=3). ] '
7]l

o
N
o
il
rﬂ,
L
;

o
BNe
Hu
rlr
o
as
i
olN
=
N

Table 2. Chemical analysis in Schisandra chinensis wine

Specific . Ethyl o Total
. Brix® H A .
gravity (15C) X alcohol (v/v%) P cidity acid (g/100mL)
Raw Schisandra 0.997+0 2.840 13.23+0.01 3.08+0.01 33+1 2.48+0.07

chinensis wine

Each value is expressed as Mean+SD(n=3).

Table 3. Organic acid in Schisandra chinensis wine (mg/L)

Comounds Citric Tartaric Malic Succinic Lactic Acetic Total
acid acid acid acid acid acid acid
Raw Schisandra N
15,579+£27 ND 2,858+3 2,006+2 99+0 191+1 20,733+23

chinensis wine

Y Not detected
Each value is expressed as Mean+SD(n=3).

6146



onlz B FRFY AxE 9T 7 HA2A A7

F7IZ SR SFANA acetone, ethyl acetate, fusel 7FQHA =372 =531 370 A= methanolS H] &3
oil TollA 2ol w3 vhek o] Aot 74k fusel oil greFo] thh2] Z771el vl3) FoH o =

7% SR 2FE ERek 3 Aol oM B AEHE AEe] Bk o SRR SR T

718 SR 2R Had A9 foA Aole 2 oA E Fa AU o] g AA HEHl w2
7| eokeh Z2FolA fusel oil> @A FHV), A & F AF F ol A= E8lelA ethyl alcohol ¥ 73
70, A TRV o2 FoA Aol AT Ay S U Fg] Hd FRE FUIR 5 A
TH 5 9 SHVIZ SR SRl g F77] gt = 9lo] T8 aHF 9 FRAE 29 F A
2 RS FFd HlF] 279 fusel oil ol vl = FHFUAUS B ATl Zol[13, 21] AT 5 3
o A EelM s ¥ v HEE A Cho S[41% ATk ol A= methyl alcohol ¥ ThehA] S5771,
Lee {2119 A7-A# e} o] g1% & YAtk vk YA SHV), @2 S77] BF fAkek ol A&y
2 ZR7), @A FR7IS 2ol AYelA olFAA= T AUtk EF Foll 43 fusel oil2 ZFo TS G E
FollA = 279 fusel oil FFS Zo)HH 2/E & U AA AZHAY 2/ F fusel oil TS T F
O @ol F5314 HARL A4 SHRVIE AR A ®Y), 2 SR AR SRV 20F EA AEY
TN e 27 FEFS 2 HE fusel ol FF vk AASFF ARG FE2 Bl ddetez
S 23] oE AoZ YET Acetone> BEE T SRS @A SR vlEl oA SR
S M v AEEJAT EFAE fusel oil o] & FAFHFE AZXT A= &
AEEA ol B AF9F 22 AFE BATH13]. $F Aol dE AoRE dAHATh WA RAFE S/ W
v g FRIE FRS SRAAA A A8 dAER SRS SHAY 71738 &
methanol 2} i-amyl alcoholS A|&]g+ T2 Aol HE ol A o zpol7} = AR Hol S5 Hof u}
7] & AR Kol it Aujd Pr|PES B 2 FHF v BASFT P9 FoA Ko7t 9l
Foll B oldlehe AL & g AT A SHII R & o= AREHAT

Table 5. Comparison of aroma compounds in spirit prepared different distillation methods using raw Schisandra
chinensis wine(//L)

Compounds Head Body
Column-pot still Pot still Vacuum still Column-pot still Pot still Vacuum still
Acetone 6£0" 4+0° NDV ND ND ND
Methyl alcohol 157+3° 167+1° 13620° 125+1° 134£1° 127+1°
n-Propanol 371£7° 382:4° 261£1° 220+1° 1860 178+1°
i- Butanol 81111 808+2" 534+2° 278+2° 238+0° 226+2°
n-Butanol 4+0° 320" 3+0° 30" 2+0° 2+0°
i-Amyl alcohol 2,496+34° 2,907£13" 2,106:0° 1,158+5° 947+1° 926:+8°
n-Amyl alcohol 3+0° 7+0° ND ND ND ND
Fusel oil2) 3,684+51° 4,137£19" 2,905+3° 1,659+7 1,37321° 1,332+11°
Tail Head+Body+Tail
Compounds - - - - - -
Column-pot still Pot still Vacuum still Column-pot still Pot still Vacuum still
Acetone NDV ND ND 6+0° 4+0° ND
Methyl alcohol 9+0° 68+1° 42+0° 291+2° 370£2° 304+1°
n-Propanol ND 19+0° 200" 591£7° 587:+4° 459+1°
i- Butanol ND 3400 4+0° 1,089412° 1,049+2° 764+2°
n-Butanol ND ND ND 7+0° 34+0a 6+0°
i-Amyl alcohol 4+0c 12400° 160 3,658+39° 3,867+13" 3,048+6°
n-Amyl alcohol ND ND ND 340" 7+0° ND
Fusel oil” 4+0° 35£0b 39+1° 5,346+58" 5,544+9" 4,275+9°

Y Not detected.
Y Sum of n-propanol, i-Butanol,

n-Butanol, i-Amyl alcohol, n-Amyl alcohol

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed

Mean=SD(n=3).
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33.2 B Y, o 55t SRMo| T A AFHJL, FRAAE At FF7IA 720 w/L
Ester® A& SHH|m | Lee 5{26]2] A-olA9} 2Ee][26] %

enzt AFE S5 A, AR SRS S
T esteri g FEFS 2
oA ellA gzE BEA ABAPEE organic acid Z
Fatty acid®} alcohol+9} A3}l A== ester 33
B2 SF Ev 5494 E A E Ester 35H=2
AL 71k 2 Ak E, pH 2 557 &% 5ol
o)A FgS W=T}25]. Ester A= T €53]
¥& AAS=  ethyl axe axsd
alcohol-acetyltransferase E4~2] Z1l] 3ol Acetyl-CoA
ZHE A 2} dad ester ton®| 4
SuAlE =77 $ti{24]. Ethyl acetate™ ZFollA] th
w2 S/7), @4 FF7100A 2,807£37 wi/L, 3,515+17
/L HAEHJAT A SFH71IAE 1,051 pl/L
2 dylo|stx HEH o] 94 Aol7t ST o=
w719 HF FdAdel ek acetone,

acetate’} A-FHZLo| ola) o

o
5|
&
o
(@)}

o
.
=
)
_—):‘_l“
fru
ol

g
1o wo
s

acetatet

H SqTls

OFAl
H

o

ethyl
2 g7]¥e Al 714

7+ % ethyl acetatex=
Zrohikalo] Z=JF7} Akl HlhAlo] =570 Bl Y55

=
> o) == = > = 2 Ta=
EHA] Ft) /7] FRER 27/, 2 SR T
] &)
A=

Aldt 23S KW, acetic acid isobutyl ester Thek
2l Z771(6.120.3 wl/L), 92 ZH71(14.6£0.6 pl/L)°l
M AEE T A SRR SR Ade AE
A gFgtom, AR AeksH AR Ak W
Aol aml A esterv7} AA ek e As €4l

F7F wol AEHE acetic acid isobutyl ester,
ethyl n-valerate, ethyl n-caproate= &5, TFol| A= 7
FHA| @ot Lee S[13]9] FARE A7-AdE BS

Lactic acid ethyl ester= ZFU E5ol W8] FFolA
H @ol A&Hernz A FFF9) lactic acid ethyl

ester S-S ZAs A} shrpy BFo] FEFS 2A

Fozx Fsd AOE AU X7, BF, THE
EUE ARUE 5 112011 w58 FRF

)\
40l
fos dehith Eiel 48 ¥

Table 6. Comparison of ester compounds in spirit prepared different distillation methods using Schisandra

chinensis wine(ul/L)

Head Body
Comounds Column-pot Pot Vacuum Column-pot Pot Vacuum
still still still still still still
Ethyl acetate 2,695.0+37.2° 3,356.2+17.2° 990.0+0.9° 111.3+1.1° 152.2+0° 61.3£0.9°
Acetic acid isobutyl ester 6.140.3° 14.6+0.6" ND" ND ND ND
Ethyl n-valerate 2.0+0" 1.0£0.1° 1.240.1° ND ND ND
Ethyl n-caproate 15.120.2° 19.2+1.4 12.5+0.2° ND ND ND
Lactic acid ethyl ester 4.120.1° 5.9+0.1° 7.340.1° 9.0£0.1° 10.7£0.1° 8.1x0.3°
n-Octanoic acid ethyl ester 27.6+0.3° 42.3£0.2° 20.4=0° 4.00.1° 4.0£0.1° 42+0°
Ethyl n-caprate 38.840.6° 41.6+0.1° 10.2+0.1° 13.0+0.1° 7.9+0.3° 11.0£0.1°
Succinic acid diethyl ester 12.840.2° 7.0£0.4° 4.6£0.2° 5240.1° 4,6:0.1° 4.120.4°
Tail Head+body-+ttail
Column-pot Pot Vacuum Column-pot Pot Vacuum
Comounds . . . . . .
still still still still still still
Ethyl acetate ND 7.3x0 ND 2,807.2+36.8" 3,515.3x17.1° 1,051.0+1.1°
Acetic acid isobutyl ester ND ND ND 6.1+0.3° 14.6+0.6" ND
Ethyl n-valerate ND ND ND 2.0£0.0° 1.0£0.1° 1.240.1°
Ethyl n-caproate ND ND ND 15.1£0.2° 19.2+1.4° 12.540.2°
Lactic acid ethyl ester 19.8+1.0° 12.3+0.1° 9.3+0.1° 33.0£1.0° 28.8+0.2° 24.8+0.3°
n-Octanoic acid ethyl ester ND ND ND 31.740.4° 46.3+0.3" 24.6+0°
Ethyl n-caprate ND 9.7+0.2° 6.4+0.1° 51.8+0.7° 59.340.4" 27.6£0.2°
Succinic acid diethyl ester ND 7.1£0.1° 5.3+0.1° 18.0+0.3° 18.8+0.5" 14.0£0.5°

Y Not detected

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as

Mean+SD(n=3).
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Ao RY vFor®E 7)o JEgFS @ol WA & ethyl
n-caproate™ UhH2] S/H7], 7 =

7|05 frol A o]zt AL, TRINE, wis| & &
HE 3 1ppmolstZE 7|5 =72 4= 3+ n-octanoic
acid ethyl esterv= 7] &7t #AIf10] 4ppm =7}

HEHA

333 BF 4ME, tAE

otk B3 B EH7E Z2HE A furfural
ol Wl v v FHINR SR A we AL

i
N
=)
A
o
e
N
&
B
o
tjo
BN
i)
oot
o
fru
Y
i)
(a3
olN
du d

W S5V, At SRR AETe] fodoem
S7bebe Ao R Hol furfural S 9E & dE T
F oA Aok SF Ys 3 99l

Table 7. Comparison of furfural content in spirit
prepared different distillation methods using
raw Schisandra chinensis wine (p/L)

Methods of distillation

Step of
. ?p (.) Column-pot Pot Vacuum
distillation . . .
still still still
Head 12.2+0.2° 5.9+0.1° 5.0+0.2°
Body 20.0+£0.4° 38.9+1.8" 9.240.2°
Tail 33.840.1° 68.1£0.4" 14.3+0.3°
Total 66+0.5" 112.9£1.8° 23.5+0.6°

Values with different letters were significantly different at
p<0.05 by Duncan's multiple range test.
expressed as Mean+SD(n=3).

Each value is

33.4 BF WAY, EY £S5 SR
S71A 812 Hlm
5 UAE, R A Fo 4O AR U
AR Slste] 2nla ST Uste] 4714 BEE
o S AR ol Gste] RAT A= Table 82

acid, tartaric acid, malic acid, succinic acid, lactic acid<
AEHA &k, 3)aatol] ]33l acetic acid?t A3
o] Lee 5{26]2] A ATe}F o] Acetic acid= &
7] Fejoll FARe] AR T/, E7, £F ¢o=2
7ol Lee {1319 A3pel dA|eHit whebr] 2

=
T

Ay oy S

Table 8. Comparison of organic acid in spirit prepared different distillation methods using Schisandra chinensis

wine (mg/L)

Methods of distillation Citric acid Tartaric acid Malic acid Succinic acid Lactic acid Acetic acid
Column-pot still NDV ND ND ND ND 68.3+0.6"

Head Pot still ND ND ND ND ND 135.3+0.6"
Vacuum still ND ND ND ND ND 60.7+0.6°

Column-pot still ND ND ND ND ND 83.0£1.0°

Body Pot still ND ND ND ND ND 130.3+0.6"
Vacuum still ND ND ND ND ND 97.7£0.6°

Column-pot still ND ND ND ND ND 127.0£1.0°

Tail Pot still ND ND ND ND ND 222.7+1.2°
Vacuum still ND ND ND ND ND 154.320.6"

Head+ Column-pot still ND ND ND ND ND 278.3+2.5°
Body+ Pot still ND ND ND ND ND 488.3+2.3"
Tail Vacuum still ND ND ND ND ND 312.7+1.5°

" Not detected

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as

Mean£SD(n=3).
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