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Abstract

Sikhe, a traditional Korean drink, was prepared with Hovenia dulcis extract (HDE), and its quality and storage
characteristics were evaluated through sensory and microbial analyses. In the color analysis, the lightness of the
Sikhe showed a decreasing tendency according to the addition of HDE, while redness and yellowness increased.
The Sikhe prepared with 20% HDE had the highest sugar concentration at 12days of storage (4TC). Interms of
sensory quality, both the 20% and 40% HDE-added Sikhes had the highest overall preference. The microbial cell
counts presented no distinct differences early in the storage period, but the general bacteria counts of the Sikhe
made with the increasing concentrations of extracts decreased with a longer storage period. The coliform counts of
the Sikhe prepared without HDE (control) was 10.5 CFUJg at 10 days of storage, but the 100% HDE-added Sikhe
had a level of 7.9 CFU/g at 16 days of storage. These results indicates that Hovenia dulcis may inhibit normal

microbial growth and extend the shelf-life on Sikhe.
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Table 1. The ingredients contents of Sikhe prepared with
the extracts from fruit stalk of Hovenia dulcis THUNB

Ingtedients . Malt .- Hovenia Dist. Cooked
Extraci(%) -~ powder(g) “extract(ml) ' water(mL) . rice(g)

0 250 0 2000 0

20 250 400 1600 400

40 250 800 1200 800

60 250 1200 800 1200

80 250 1600 400 1600

100 250 2000 0 2000

*non-glutinous rice was used
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1 mLE AFAA(FFAA No. )2 AHG & G
Spectrophotometer(U900, Human, Korea)E ©|£3}a] 600

nmol| A 53] ¥HE Fgste] O FHge UEith

powder |

| added
Hovenia ext. & dist. water

| Digest for 3hrs at 60C l

{ Malt

| Filteration ’

| _added
cooked rice

for 4hrs at 60T |

| Saccharification

| Boiling for 5 min |

I Cooling to 4C |

| Sikhe |

Fig. 1. The making proccess of Sikhe prepared with the
extracts from fruit stalk of Hovenia dulcis THUNB
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1. pH
B Aqas AE o pHE Table 29+ £t 705
Ao F=2F A7} JdY pHe ARx Y dixdol

570 7bg i, SAAUTE 22 AUl W
g} doldx sUlvHREE FE5 100% F7F A=
5008 YeRA T A7 mE pHO Wsh= of
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HS4

HS6 HS8 HS10

0 *9570+0.00°%  *®550+0.00° AB5 3040.00° 5%5.10+0.00° P35 00+0.00° B5.00+0.00° -
2 5550:0.00°  “5.40+0.00° 5.40+0.00° 5C5.1040.00° P4.93:0.06" ©4.87+0.06° 195.60"
4 55 50+0.00" 45.57+0.06° 85 30+0.00° 5.23+0.06° P5.00+0.00° $4.96+0.06° 110.73
6 P553:0.06" 5¢5.47+0.06" 85 37+0.06° 452310.06° ¢5.03+0.06 °5.00£0.00* 5348
8 ©52710.12° P5.3710.06™ A5.40+0.00" 25274006  *P°5.07£0.06° BS 00£0.00° 2003
10 P4.30+0.00° £5.07£0.06° 55 2620.11° A85.2020.00° A513£0.06  *5.10£0.00 113.87"
12 £4.0320.06° F423+0.06° ©5.03+0.06™ ©5.0620.06™ AB5 10+0.00" B5.00+0.00° 309.40
14 54.03+0.06° F4.17+0.06° P4.63+0.06" P4.67+0.12° BC5 03+0.06° B5.00+0.00" 11630
16 3.93+0.06° 93.97+0.06° "4.4310.06° 54.4710.06° C5 03+0.06° #5.10+0.00° 271.04""
F-value 592.59"" 496.11"" 129.03" 7061 467" 19.62°"
" p<.001
S : control

HS2 : Sikhe with 20% the extracts from fruit stalk of Hovenia dulcis THUNB

HS4 : Sikhe with 40% the extracts from fruit stalk of Hovenia dulcis THUNB

HS6 : Sikhe with 60% the extracts from fruit stalk of Hovenia dulcis THUNB

HS8 : Sikhe with 80% the extracts from fruit stalk of Hovenia dulcis THUNB

HS10 : Sikhe with 100% the extracts from fruit stalk of Hovenia dulcis THUNB

Y Values in the column with different superscripts are signifncantly different by Duncan’s multiple range test at p<.05
? Values in the row with different superscripts are signifncantly different by Duncan’s multiple range test at p<.05
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W Asl9] pHETH ¥7] Wi ARG 58 9 pHrb AF 1099 A Fbshe Aem Bt
o

9 F7WE StEeE Ase pHb Robxl W& At
2 AARE =% AR IY /714 FB(Park
GS¢} Kim HH 2005) =9 Aoz ®Qvl Suh HI 2. M

S9N AFolA 6AIZE FEA] ERVIE A& SHUERE F2E A7 A9 A= 3 dH=
pHE 612831 2R7)E 4819 pHe 59101%eW 2 Table 37 2. YELHE dxLel 7P w3 S
B QAV1E 48 e pHe 5.95%t Choi S(2005)¢ & URgn) $28 AtEe] INEFE F948 A #
TFoll A AAUYT dvl BEE J7HE 549 pHe W astel FAAUFLE FEFE 100% F7kzol 7HE o
2ol Mg ¥R ARALR FAUE v 2T Joip<00D). AF7IR G2 FECLHE HE2IH
Table 3. Changes in Hunter’s color values of Sikhe prepared with the extracts from fruit stalk of Hovenia dulcis THUNB
during storage at 4T

L 0 %P9534+020®  %90.81+0.02° £86.69+:0.02° 285.92+0.05° A57 58+0,02° . 75324.50"
2 *P94941032° B92.92+0.13 B80.63+049°  *P86.50:0.04° 580.19+0.05°  Ps5. 46+0.08" 7588.57"
4 B9451+0.39° %91.44+0,03° P80.91+0.02°  *5°85.63:0.46" ©79.31+003°  F54.041+0.39° 7619.62""
6  “91.41x0.03 D89 47+0.34° 589.78+0.12°  PP85.14:0.02° D7565+0.04°  ©47.39:0.15" 33169.00"
8  P89.231021° 89.13+0.12* €87.59+0.32°  “P84.3620.12° 574734012  F52.0420.07° 19606.10"

10 F88.65+0.13° £85.05+0.04° P86.12+0.02°  °84.19+0.18° ¥7458+028°  ©56.39+0.07° 19889.60™"
12 f87.65+0.12° £84.77+0.06° £84.4240.10° Pg3.91+0.25° ¥1336+0.166  55.42+0.04" 23729.30
14 982.87+0.75 ¥81.30+0.36" ¥80.20+0.09° £80.29+0.05° %723910.19"  B57.81:0.11° 2164.99

16 ©82.68+0.17° 980.44+0.26" $79.2120.15" ¥15.91+2.29° 672391000"  *67.11:0.06° 111.86™
F-value 649,51 1946.15™ 1270.51° 5672 3452.15™ 3594.76""
a 0 85.02+0.01% F5.18+0.02° H5 310,03 ¥5.3410.03° F53810.03" 6.13£0.08° 27687
2 ¥65 04£0.03 £5.3340.01° 95.43+0.02° DEg 7440.12° D5 8710.02° 6.22+0.02° 186.88
4 ¥5.07+0.02° D5 55+0.04° F5.56+0.03¢ PE5 73+0.08° P5.92+0.03° %6.6420.15" 149.47™
6 £5.15+0.03° P5.60+0.01° 5724001 F5.67+0.06° 5,96+0.03" D6.50+0.01° 704.37
8 °5.20+0.02° ¢5,75+0.11° D5 7910,01° @5 .81+0.01° P5974003°  5%6.74+0.08° 229,81
10 9526+003" B5 86+0.02° 5.85+0.00° 55 87+0.02° Pe.02+0.14°  4%6.81+0.04° 217.64™
12 %28:001° B35 84+0.04° BC5 89+0.01° 5C5 90+0.02° %6.09:007°  *%6.85+0.01° 66809
14 PB535+003° B5 87+0.01° 55.92:0.06 B35 95+0.04° 56.52+40.07°  *®6.87+0.02° 44539
16 *5.68+001° 45.96+0.02° 45.08+0.04™ 46.14+0.12° 46,77+0.05" #6.92+0.07° 79.68
Fvalue 239327 123717 28422 30.89" 6251 53.89" -
b 0 £0.15+0.01° H1.08£0.02° ©1.54+0.02° G3 4810.03° 73 36+0.01° F6.27+0.02°" 49536.8""
2 2935:0.10 61.21+0.01° 1.6020.02° 6 56+0.08° £3 61+0.28° £6.77+0.02° 101890
4 0521005 61.21+0.01° 1.71+0.10" 69 5910.06° PE3 67+0.02° 6.81:0.00° 5674.35
6 %.5720.02" F1.47+0.01° £1.82+0.06° B 69+0.02°  F3.73:0.04° F6.85+0.04° 12922.10™
8 ©0.59+0.02° £ 76+0.10° D1 92+0,03¢ > 851003 3 82+0.01° ©7.41£0.04° 743598
10 “0.64:002° D1.95+0.10" P1.9910.09° D3 14+0.29° ©3.88+0.05" 07.020.04° 860.10™"
12 “0.68x0.04° ©.87+0.02° ©325+0.01° ©3.68+0.05° B5.75:0.04° ©7.37+0.09° 7172447
14 81.03+027 3.31+0.09° 83 71+0.09" B4,3610.01° 46.08+0.03" Bg 80+0.13" 1245727
16 #1.22:003 A3 84+0.02° 43.95:0,02° A4.84+0.02° A6.19i0.05b A8.9420.03" 21548.10™
F-value 3276 971.47"" 95228 20735 440.82"" 710.05""

p<0.05 p<0.01  p<0.001
Y Values in the column with different superscripts are signifncantly different by Duncan’s multiple range test at p<.05
? Values in the row with different superscripts are signifncantly different by Duncan’s mmiltiple range test at p<.05
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Table 4. Changes in Saccharinity of Sikhe prepared with the extracts from fruit stalk of Hovenia

storage at 4TC

3] . gk

e

69

2 gx7t Zold IRUREEH FEE 20% HI7HA
G557} 11.80, 40% AHA7FA] 1293, 60% A7FAl 14.002
Yeh itk Ags f@riete AR AlEAEY 7HE
A &) 11-16% BEE= Ann YGSF Lee SK(1995)
o] B39} vwshy FE-S AUSHA g ArIETe

2L 0ad w2 @uts ¥ F s B oy 3
AR 22 Azbste] A E AZ2Y A =

= Table 59 2ok Ax FYE HEFY =) 086
2 M 993 ARG 328 B ShEs
l

E A&7t AZANAA AL FobA o

A 16del 123& YErAYE SR UFEe S
A7 100% A= AZ 16¥) 146& Jehigith
Choi $2005)¢] A-olA SHUYFAm 2] HhE
o] INEFE HUF =59 F=9 = A
Uehdties Rugt A sk

5. 2t=4o}
AURdr &8 FHrbste Axg 289 #

5]

N
587)e] Ashe Table 63 ATk Ade sjwow #
9 A(colon ol 13002 7hg Sk )
U

gl FEE9 ArtEe] @eas A =AA

dulcis THUNB during

HS2 HS4 HS6 HSS HS10 F-value
0 £9920+0.007 '11.80:0.00°  T12.93+0.06° 14.00£0.00° 615.47+0.12 $15.53+0.12°  3508.98
2 P973£0.12°  F12.67x0.12%  F13.70+0.17° fl4271012° F15.93:0.12° 516.00£0.00°  1183.66
4 ©10.00+0.00"  ®12.53x023°  F13.73:0.12° £15.0320.06" 516.90+0.10° 15.9311.68% 39.11"
6 $10.80:0.00°  P14.13:0.12°  P15.40:0.00° 016.3310.06" 18.00+£0.00° #18.07+0.12°  4498.58"
8 #11.00:0.00°  ©14.53:0.12°  ©15.70:0.17° ©16.53+0.12 €18.27+0.12° £1833+0.12°  1627.05
10 A11.0710.06°  ©14.60:000"  ©15.67x0.31° €16.53+0.12° €18.27+0.12° £18.33+0.12° 971.57"
12 211.03:006°  *16.93:006°  P16.13£0.12° 517.00£0.00° #18.80+0.00" *18.80£0.00°  7383.90"
14 A1097:006°  ®1520:000°  A16.53+0.12° 417.4720.12° $19.00+0.00° £19.03:0.06°  4946.88""
16 51077:0060  F15.17:006°  *16.5320.12° 17.6020.00° £18.730.12° *9.07:0.06° 453629

F-value 476.09" 694.03"" 23222 802.39" 59202 19377
~p<.001

Y Values in the column with different superscripts are signifncantly different by Duncan’s multiple range test at p<.05
? Values in the row with different superscripts are signifncantly different by Duncan’s multiple range test at p<.05
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100%¢] A& = 1.700]%ct. 5 B YA (Herbal falvor)=
ARG 228 JAVP) 2e&4E FsA =AA
v Aoz Yehgt shtaste)e] Briellx  Esk(bitter
taste)> th2F9) 1.70, NUFEu F&F 20% H7t
9 19022 FA JEloy 40% H7kre 425,
60% A7V 450 52 &ue 7E FdxUt 3
AFTEEu] 225 40% A7) ol E HHHLE
E=A #7 = 2ch A7]85kmalt taste) S thEFol 7HF
=93 VRG] 28 JAUp SUHESTE fe
A0 Z(p<.001) FA F7HE A

ANUEEr F2E AVF 2d9 7|E%+ Table 7
o JeEngith. 2#e @A 7] S E(appearance
quality)= S/l EEu] FE2E 40% FrbLol 5382
7+ Egon SAURELEH FEE 20%9 510, tiE
9] 370014t} &u|(flavor quality)e] 715%E S

Table 5. Changes in turbidity of Sikbe prepared with the extracts from fruit stalk of Hovenia dulcis THUNB during storage

at 4C _

Bise Sample S . HS2 HS4 ‘HS6  HS§ CHSLO
0 "0.86+0.00%  F1.07+0.03° "1.08+0.00° "1.14£002°  F1.16+0.02° ©1.16£0.03"
2 0.92+0.01° 51 05+0.04° £1.1920.02 £1.21£0.01° £123+0.02*  '91.20+003"
4 ©1.05+0.05° P1.12+001° 5120+002°  "1.22:003"  P127:001° F1.23£003®
6 51.1220.01¢ 1.18+0.01° P1231003°  ©1.25+001° ©1.31+0.03" £1.30£0.10°
8 511320017 P119+001° 125:001°  P€1.29+0.01° B136+001°  PF1.33+001°
10 B116+001"  **1224001° ®1.27:003¢ 8130£0.02°  4P1.381000°  “P1.35+001°
12 481.18+0.02¢ £12340.03%  BP126+001°  AP132:005° 1392001  €1.3910.03°
14 A1.23+0.04° £1.24+000°  “P1.28+0.02® *"1.32+003°  *°1.38+0.01" B1.41+0.05°
16 #1.23+0.02° 41.24+0.01° 41.30:0.01° 41.36+0.01° £1.40£0.03° £1.4620.02°

F-value 37.98" 39027 4581 25.89" 058" 4472
— 1

Y Values in the column with different superscripts are signifncantly different by Duncan’s multiple range test at p<.05
? Values in the row with different superscripts are signifncantly different by Duncan’s multiple range test at p<.05

Table 6. Sensory evaluation of Sikhe prepared with extract from fruit stalk of Hovenia dulcis THUNB

Samples ; e
Sensory S HS2 HS4 HS6 HS8 ! HS]Q = Fevalue
propeties : L e
Color 1.30+0.48" 2.40+0.84° 3.50+0.53 4.80+0.42° 5.80+0.42° 6.80+0.42° 147.40"
Turbidity 2.00+0.00° 2.10:0.57° 22040.41° 4.90+0.57° 5.90+0.57" 6.40+0.84" 78917
Spreadability 2.60+0.51" 2.40+0.52° 2.6020.70° 4.70+0.82° 5.20+0.79" 6.10+0.88" 37437
Mmalt Flavor 4.60+1.51° 4.20+0.92° 3.38+0.74™ 2.90+0.88° 3.00£1.25° 1.70+0.48" 10.07"
Herb Flavor 1.50+0.53° 2.10£0.74° 3.63+1.06" 4.40+0.84° 5.60+0.52° 6.3020.67° 66.28""
Sweet Taste 2.00+1.15° 3.00+1.63" 3.38+1.60" 3.40+1.43" 3.40+1.58° 3.10+2.18 1.09°
Bitter Taste 1.70+0.67° 1.90+0.99° 4.25+0.46° 4.50+0.71° 5.60:0.70" 6.20+0.79* 62.39™"
Malt Taste 4.80+1.32° 4.20+1.14" 3.50+0.76™ 2.90+0.57% 2.20+0.63% 1.80+0.63° 16.82""
"p<0.05  p<0.01  p<0.001

Y Values in the row with different superscripts are signifncantly different by Duncan’s multiple range test at p<.05

A Fxe 3o s A A23dE A162(2007)
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UEde) FEE 40% F7hze) 5252 /B¢ wgew H 489 A9 1497 3% 2@ Fo) 24 I
20% F7F29) 500, hx7e] 440 oldeh %9 7] A#sd R Jd9 398U ¥F AF Tl
S E(taste quality)= SURUHREEE FEE 20% FlE FPS A5 FEsA JEY AuREH F
o] 7}d Eol 510& RYI FAYRGD FFE  EEY IR 697Y AFVILe] A" Ao=
0% A7FEY 475 Wz 400802 et VERTH

(p<.001). AREHQ JaZoA SAYREGE F&2E Table 9= A Ao W& oiFdd9) HMsE Y

40% FA7VES) 550, 20% BA7FES) 540, IR 3.90 Bl AoEA dutdlad ml/MRE SN UE G

22 Jeten 60% H7h Ade 320& Yo FEES HAMEFE A 7)ol %= o] Choi JY

dzxFEt o daxrF gtk £ #5744 A3 (20002 SINMYF g FEE T4 ferulic acid

E o AAUFEr FEES Avtste] & E Az 9} vanillic acid7} 53] 218 FPAA] dis) o 2
M

AS sUIUF< F5E 40% A7V 20% BoME Table 9. Changes in the cell counts of coliform bacteria in
o] 9, A, Fn|, ub, AAZH<el 7|EE Fo #HEFq Sikhe prepared with the extracts from fruit stalk of Hovenia
24¢ 9EAIE Ao AlRBT, ol TILAB duving viruge 0 31 (g

S HS2  Hs4

Days e o
6. S50 W3} 0 00 00 00
AAVIELY F2EL Arbste AT a9 2 00 00 00
A 17l W2 o) WS Table 89 Vel eon wor
Atk AF 2old= 2 2o AAT FHolrt B 8 67 39 39
g2 @gkod A7 7)zte] AojAER SRRy 10 105 81 39
W FEE0] ol Azte Al AvkAlEel A4 R -
sadme s AAdred sarwedze L B BB W W

Table 7. Oeverall quality of Sikhe prepared with extract from fruit stalk Hovenia dulcis THUNB

Samples
Sensory S HS?2 HS4 HS6 : HS8
properties , ;
Appearance 370£0.48"  5.10+0.83° 5.38+0.92° 3.60+0.70" 2.6020.70° 1.90+0.32
Flavor 44 21.17° 5.00+0.82% 5.25+1.04 3.40+0.7¢° 2.80+0.42° 1.90+0.32¢ 26.10""
Taste 4.0 +0.82° 5.10£0.57° 4.75+1.04* 3.20+0.42° 2.30+0.48° 1.60+0.52° 42.45™
Overall Quality 3.9020.57° 5.40+0.52° 5.50£0.76° 3.20+0.42° 2.10+0.57° 1.40+0.52° 86217

7 p<0.001

Y Values in the row with different superscripts are signifncantly different by Duncan’s multiple range test at p<.05

Table 8. Changes in total bacterial cell counts during storage (4C) of Sikhe prepared with the extracts from fruit stalk of

Hovenia dulcis THUNB (CFU/g)
' Sampl e
Days ples s HS2 HS4 HS6 HS8 HS10
0 0.9x10° 0.9x10° 0.8x10° 0.9x10° 0.9x10” 0.8x10°
2 5.4x10° 5.2x 107 1.9x107 5.9x10° 1.7x10° 1.2x10°
4 6.7x10° 2.1x(0° 7.6x107 1.3x1¢° 7.4x10° 2.1x10°
6 8.4x10* 49x10° 3.1x10° 2.9x10" 5.1x10° 1.0x10°
8 9.8x10° 5.2x10* 2.3x10* 6.2x10* 5.0x10* 1.2x10*
10 6.3x10° 42x10* 2.1x10° 1.9x10° 7.5x10* 3.9x10*
12 7.6x10° 9.4x10° 5.1x10° 7.2x10° 5.2x10° 7.1x10*
14 12x10° 8.9% 10° 7.3x10° 7.1x10° 62x10" 9.8x10*
16 9.7x10° 6.7x10° 3.5x10°8 2.9x10" 3.0x107 L.1x10°
S : control
- 855 - A E X RIS A A23P A 632(2007)
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