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Abstract

The chemical components and antimicrobial effects were investigated to provide basic data that will predict
the usefulness of Corni fructus as food materials. The carbohydrate, crude protein, lipid and ash contents
of Corni fructus were 87.7, 3.2, 4.5 and 4.6% in dry basis, respectively. Total amino acid content of Corni
fructus was 2,470 mg%. Major amino acids of Corni fructus were aspartic acid (523 mg%) and glutamic acid
(347 mg%). The compositions of total saturated and unsaturated fatty acids of Corni fructus were 30.8% and
69.2%, respectively. Major fatty acids of Corni fructus were linoleic acid (33.3%), palmitic acid (25.1%), linolenic
acid (21.6%) and oleic acid (13.2%). The mineral contents of Corni fructus were 2067.5 mg% of K, 372.9 mg%
of Ca and 98.4 mg% of Mg in dry basis. The organic acid contents of Corni fructus were 19,478 mg% of formic
acid, 18,167 mg% of succinic acid, 14,487 mg% of malonic acid and 13,018 mg% of malic acid. Naengmyon
yuksu (beef stock for cold noodles) were prepared with the addition of Corni fructus. Corni fructus added
to Naengmyon yuksu inactivated microorganism and inhibited the growth of microorganism during storage
at 10°C. Naengmyon yuksu added 1.5 g of Corni fructus showed the highest sensory scores.
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F-2] AE-2. 2 triterpene”| saponing! ursolic acid
3]— galhc acid, malic acid, tartaric acid @ morroniside, lo-
ganin, sweroside?} 72 v FA 7} 9l.o ™ (4), tanninF 2+
tellimagrandin 1, tellimagrandin 2, isoterchebin(Cornus-
tannin 1), 1,2,3-tri-O-galloyl-B-D-glucose, 1,2,6-tri-O-
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galloyl-B-D-glucose, 1,2,3,6-tetra-O-galloyl-8-D-glu-
cose®} gemin D, Comusiin A, B, C ¥ 2,3-di-O-gallo-
yl-D-glucose, Comusiin D, E€} F, 1,7-di-O-galloyl--
D-sedoheptullose”} &2 = A eh(5).
AelgAd e B AFEE= streptozotocin&i
sl 8Ae) sy 2 3AbE 5IE)), A FEEY
ot 4 341341 (3,8), B16/F10 melanoma /H]i—,--% waiy
Ao vl A= GTH9), Abafrol EhE FeEAL] AA
0), FEdA e §Fn 2 FHF2E(11,12), &4
Agz 30 JAEAA3) Fol R ek v A
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oA Saste] AE AASD A2 A55-E Tl
A gt

< 747 105°C A3sk 7tz =y o 550°C A Fshge
43te] Bl m, 2o geke

A-E SoxhletF:EH & o143t £43te] W22 vie}
Waleh ©EstE g 100014 $8, 2, 244, 3
TR Agge® s

opn|cdt =M 24

ZAA AR (1.6x16 cm)ol "t A & 5 mge sl 6
N HCl 5 mLE 7}3te] =713 § 483te] 110°CollA 244
7k 7y s Al gk s Eelgt £l g2 2~33] Ak &
F4R AL F evaporator® 50°Col|A] 7153 & A7}
AzxAA Qabs 23] AAG vhg 18344 245902
N sodium citrate buffer, pH 2.2)°2.2 £-3)3}4c} o] £9L
oy 3}3F ©}8- 045 um membrane filter® A} o7}t Andrew
S(16)°] uho 2lste] ofmlxAl AFEA7)(Beckman
system 6300, USA)® #4{slsic).

R|ghah =M 2o
A8}z Blighe} Dyer?] U722 2% A5
A

o} &, A 100 g2 #38le] chloroforma} of 8h-2-(1:2,
v/v) 2389 300 mLE 7}8] homogenizer® TA 35 %
ZHsted F3tgict. o] of hefol] 100 mL2] 0.88% KCI1-4-4-&
7hste] F o g B AZl b, 313ql AubdEnt # 5y
55°Coll A ZAsksEA1A S9E AAst 2w A 8= 3]
sk Alukake] 2412 Metcalf 5-(18)2] Wbl o] F3}e] %]
1} 0.2 g cap tubedl] 3 05 N NaOH - ethanol£-¢ 3 mL

£ F FEo) ettt o7 o BF: 4 mLE #H7}1she
3027 £ F Y4AA 2 mLe A4HE st Asota

=<l
A% o-& AP 5] Ao £3} NaCl 10 mLE 4
o] AZojr] Wbx|3le] ¥ o2 HejA) F A=dS
o HP FFAP(30 mx0.25 mm id., USA) columne] 25
gas chromatography (Ilewlett packard 5890 Series II Plus,
USA)H F9l8te] t}&3 2 A0 2 24319t} Oven
< 160°Cell A 537k {A A7l vh-& 4°C/min¥ 240°C7}=]
255 AsAl AT} Injector?} detector(FID)= ZHzE 230°C
9} 250°CE 8+l carrier gas® helium(l mL/min)<& A}
23191 72 split ratio= 100112 spdch Aukare] 322

A5A - AN - B
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fatty acid methyl ester 3£F(Sigma Chemical Co., St.

Louis, MO, USA)& A}8-3}4}.
2713 24
7)1 A 248 Osbornes} Voogts] W (19)S ©]-8-3}]
B4 8t9dt) AR AR 5 g2 500°CelA g2 A7) 4o
A wl7px) 8A1ZE BE A ek W F 2o B2 AE A4
]84 mL2 HNO;&H (HNOsH.0=1:1)2 7} & hot
platedl A 8, A Z e} o] & thA] 500°Cel Al 1417+
Qb 333t 3 10 mLe HCIHCLEHO-1:1)-84 & 7lal A A
3] A o}7}H A water bath ¢4 =82E 73t A £3)
A7k, o112 Whatman No. 621 1344 & Ata-s) of 2}sh
T A gt 2HARE Sk $HARE AAFFER
71 (Atomic absorption spectrophotometer, Hitachi Z-8100,
Japan)E A}8-8}o] Ca(422.7 nm), Mg(285.2 nm), Fe(248.3
nm), Zn(213.9 nm), Na(589.0 nm), K(766.5 nm)»& A =3}91
c}. PE UV-vis spectrophotometer® AF$-3le1 714 nmei| A
A s

716 Ha

Akl EA13Hs F71409] 32 Andrew$} Anthong
(20)9] "HH el wel HPLC(JASCO, Japan)® ¥4 3tdch.
Z A8 25 gofl 80°C 2= 75 mLE 7}8}%] homogenize|
7 o 3,000 x goll A 1087 AA - A F et ol ¢} e =
& 29 o] WbEEle] Al BFe] fU]4RE RS 5T ¢
& 40°C rotary evaporators AH&-3led 50 mLE 55319}
x& & (092 um filter® 73 +& 23 20 uLE BA 4
g8tk f-714H Aminex-HPx-87H(300x 7.8 4, mm)
columne] #zE HPLC(JASCO, Japan)ol 43} 210
nmol| A A=FsE e}, olu o]FAS. 2+ 0.008 N HaSOs,
flow ratex 0.6 mL/min®.2 3] EA3}oich

dUST M=
Abf-2] Alte 2ol H-8-817] flste] Aol dE
2t} YRETE AxAH F, A0Hs 2" A

4mLE 92, AX ASFE vhste] 47 0g, 15 g, 3
g, 45 g Qo] sl R oA stdstnh 2 EAE A3
o] 100°C7F Heol #7] Al#bsbd 80°CR 228 238 o}
158-Fof 2312 ¥ 20 g, 49 10 g, M= 10 g, B7% 3 g,
u} 5 g& A71skgc) 158 o] 71dsle] ] o] Ak
A 1400 mL)o] =9l o] Ao Wsty YHS5F
AR A 2 FeHorE AA s

AHHESo| HEAIE

WS YAAAAA0°0) shdA A7 kel whE
45 AP AAsn) 3714 AAF 2 A2 Al
< APHA EFuPH (21D we}l plate count agar(Difco
Lab)& AH-stglod, YHSTE 01 mLA AH3=x3 &

>
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3714 AAREE 35°CollA 297, A4 A2 7°Cofl A
1047 Z42b wjokdl § A =S ASstgcl 2 g F5ho)
+= potato dextrose agar(Difco Lab.)E A}-g3le] "Huwd
10% tartaric acid® pHE 35% Z=H3F - I’E,‘-‘?}H‘ﬁ o7 25°C
ol A 5~647F vleFgt & Al 2E vIdE AAe
33 w8 AAslgier helE A]E g9 colony forming
unit(CFU)E viehi i},

YRS #5d FAHE Aol AHAAE AAH
ehd A 10 S iAo = A A1 (scoring test) 2= 3
Z¥sleit}t. HobslE2 A7z (color), WA (smell), S(taste),
kA 7] 5 % (overall preference)qd 2.n, 12 vj-§- v}mc}
(very poor), 2+= 1r®}(poor), 3= B5o|tHfair), 45 &
(good), 5 -9 Ev}(very good)E TF Fr}stgict I
ZAAF A= SAS(22) A E R 1L o] fdte] HALEAM )
Duncan®] thls] Ao g 7t 4259 §94(0.05%)%
stk

19.9%, sh=3HE- 70.2%, 2%t
:vt_'— 3.7%°] e (Table 1). wha}A]
Bol Ao FAALES T
, ghego] wll-¢ ket o
72 A= Lee 5-(14)9) 4 5!\‘T°r el A7k A

-

opoj=dt =4

ApR-2] opml Al A4S A E Ay= Table 29 7
O, Folw)Abe] S 2470 mg%o) Tt oWl Al &
Ao 2= ARA)o}u] = Akel aspartic acid?}F 523 mg%, gluta—
mic acid”?} 347 mg% %2 =7 velytel. 18t ell & leucine©]
183.2 mg%, glycine®] 181.8 mg%, lysine 1769 mg% 2
2 =Skt

ofr| At F+ Hgpofu| i Ab §hEF2- 923 mg% o R Fol]
1_/\]._0,] 37.4% = 5‘}7(] 2-;],0& s m] Lf_g} Hi‘/} Al /H/\] 3% oﬂ
A H-Z3sl7) 418 Agtelrlmate 2 ded A Qi lysineh
Table 1. Proximate composition of Corni fructus

Content (%)

Wet basis Dry basis
Moisture 19.9" -
Carbohydrate 70.2 817
Crude protein 2.6 3.2
Crude lipid 36 45
Ash 3.7 46

Yyalues are mean of triplicate determinations.
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methionine™. ZF2} 1769 mg%, 375 mg%2] e el

Rk

RlgEat =M :

Abgf-0] Ak Z2A1-S #4138 2 3= Table 33 3t
o4 &= st AHtotal saturated fatty acid) e
30 ]9, & 2323} x4kl (total unsaturated fatty acid) §H=

2 69.2%°] ATt XA ALF ohrbE E 8] W (poly -
unsaturated fatty acids)2 54.9%, Q7H&-F 23X ¥ Hmono-
unsaturated fatty acids)® 14.3% 2 th7PEE 32 uF4ke] ¢
2o gt} A kil 24 E A 29 linoleic acid7}F 33.3%
2 7} %9k, palmitic acid(25.196), linolenic acid(21.696),
oleic acid(13.2%) o2 =gfrh Al Akt gheko)
Fg A oA Kim 5(23) = H4X] H&é}‘{l linoleic acid”}
et A mRoA 7hA Bol AEEG kT Haste] B
o 7o} & d=|seich

Table 2. Amino acid composition of Corni fructus

Content (mg%)

Amino acid

Wet basis Dry basis
Aspartic acid 523.0" 652.9
Glutamic acid 347.0 433.2
Histidine 73.2 914
Serine 108.7 1357
Arginine 114.2 142.6
Glycine 181.8 2270
Threonine 96.8 120.8
Alanine 131.8 164.5
Tyrosine 30.7 38.3
Methionine 375 46.8
Valine 144.3 180.1
Phenylalanine 96.3 120.2
Isoleucine 114.9 143.4
Leucine 183.2 228.7
Lysine 176.9 220.8
Cysteine 0.0 0.0
Proline 110.1 1375
Total 2,470.4 3,083.9

YValues are mean of triplicate determinations.

Table 3. Fatty acid composition of Corni fructus

Fatty acid Content (%)
Myristic acid (14:0) 2.0"
Palmitic acid (16:0) 25.1
Stearic acid (18:0) 2.2
Oleic acid (18:1) 13.2
Linoleic acid (18:2) 33.3
Linolenic acid (18:3) 216
Arachidic acid (20:0) 15
Gadoleic acid (20:1) 1.1
Total saturated fatty acids 30.8
Total monounsaturated fatty acids 14.3
Total polyunsaturated fatty acids 54.9

DValues are mean of triplicate determinations.
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Table 4. Mineral content of Corni fructus

Ae7d - HA

Table 5. Organic acid content of Corni fructus

Content (mg%)

Content (mg%)

Minerals - - Organic acid 3 3
Wet basis Dry basis Wet basis Dry basis
Ca 208 7" 372.9 Citric acid 904" 1,129
P 6.1 76 Tartaric acid 2,673 3,337
Na 17.2 21.5 Malic acid 10,427 13,018
K 1,656.1 2,067.5 Malonic acid 11,604 14,487
Mg 73.8 98.4 Succinic acid 14,552 18,167
Fe 37 4.6 Gallic acid 15,602 19,478
7n 24 3.0

Dy alues are mean of triplicate determinations.

Ak A= Table 49 2},
AE7Eoz AN E o, 5714 F ZEK) FaFe] 20675
mg%= M Eska 1 o2 2% Ca 3729 mg%, Mg 984
mg% Folglch Wb i oad-e Zh7t 46 mg%, 3.0
mg%=E L EeFe] skt
A9l #7134 246 gk Kang(24)9] AFelAs =
E AGeA 7 wol AEH Fr)14 R0 ZE(K)olHL
o, 71 F FE A SRt 2084 mg%E B AP u)g
frAke @Eog 2A1E QA thE2 & Ca, Mg €22 5
g 73 gko] i}

9] )4k drEkg 4% H 3= Table 59 Zr)
£2.2 gallic acid’} 19478 mg% & 713
1 Feko] woltoew 1 tF2° @& succinic acid(18,167
mg%), malonic acid (14,487 mg%), malic acid(13,018
mg%)e]¢le.m, tartaric acid(3,377 mg%)¢} citric acid
(1,129mg2%)9] =2 A o= Ugheh abef AL
gallic acid, malic acid, tartaric acid(4)7} o|v] &&= ¢lo]
£ AL olzlgt AAE F ezl glvl

Table 6. Effect of Corni fructus on the inactivation of microorganism in Naengmyon yuksu

1)Values’are mean of triplicate determinations.

ule} Alsta} A AAd o] Aol @ 7H = WHETE A1)
o] ApH-E Arlst] Axd oL, HAE ASAHEE BF
3lgdtH(Table 6).
$A, AR5 ArbslA] @3 A x27 7S 52
ze| A Fox ALA A, A Y FFo], 3V AAT
o] BE A&tk & L&A AFE 35%10' CFU/g, &
= 9 Fdo]= 30x10' CFU/g, 3714 AAFE 47x10'
CFU/g9) F22 HEF%2n, 10°C A7 7Ll wet o

sq 07 Zrlste] A 8FFol Zhz 7.7x10° CFU/g,
82x10° CFU/g, 31x10" CFU/g22 A1§3 2 E v EEo)
z7)e wlsf 107 A5 =24 Fhsisich A8 15¢
Artsle] A2d $49 AS g A5 F571 02x10'
CFU/g AXS) £F22 T2} &5 vlsf o 100 A=
st en, 10°C A% 8% = BE WA Zo] ¢ 107
CFU/g?] %8 vehile] a4l 71&55¢l w3l 2 log cy-
cle o] FF7t ZHAastgrl ol& Aol ge-50] 9=
A Eo) AFEAS FAAA FAF] FHE 100
A% Z4AZ) 7oz AAA). vt AA7| 7k we)
9 Aol N&R o2 Zrlhd el AHf 15 g5l
Fieo] gl FFAHES ALF] 79 A4S Adse

A 8 2@ Ao #AH
g, AR5 3 g Avlsle] Alxd S5 Al &
] -‘g’—:ﬂ-o] 17]%—1 Z%xﬂﬂ-o] 25

2! -Ta’— Fole AR 4F7RA %
x10' CFU/g5E 22 o

(unit: CFU/g)

Amount of Storage period (weeks)
1 Microorganism
sample 0 1 2 4 6 8

Psychrophile 35x10 4.2x10° 16x10* 1.1x10° 1.4x10° 7.7%10°

0 Yeast & mold 3.0x10 48x10° 36x10" 3.0x10° 1.6x10° 8.2x10°
Total bacteria 47x10" 6.1x10° 39x10° 56x10° 7.2x10° 31x107

Psychrophile 0.2x10" 0.7x10° 1.8x10° 53x10° 1.2x10* 35x10*

15 Yeast & mold 0.2x 10! 1.6x10% 23%10° 6.1x10° 15x%10* 42x10*
Total bacteria 0.3%10 2.4 10° 35%10° 6.2x10° 3.7x10* 85x10"

Psychrophile ND? 0.1x10 36x10 9.4% 10 2.8%10° 41x10°

3 Yeast & mold ND ND ND ND 1.4x 10 3.4x10
Total bacteria ND 0.2x 10" 59x10! 23%10° 52X 10° 6.5x10%

Y Amount of Comni fructus added (g).

IND: not detected. Values are mean of triplicate determinations.
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Table 7. Sensory evaluation of Naengmyon yuksu added
with Corni fructus

Amount of Overall
C o
sarnplel) olor Smell Taste preference
0 324102 25+14° 24+13° 28+19°
15 43+05*  38+1.3  42+12%°  41%1%°
3 41409*  39+07 33*+11" 38+08°
45 212095 3.0=x12® 20413  17+07°

YAmount of Corni fructus added (g). Based on 500 mL of
water.

?The same letters in the same column are not significantly
different at p<0.05.

E 71E%5e vl 10°0), 15 g A7FS<R
uls 107 ad AoZ 3 g A AVt AT EAE
FAAAS E ol A7 E o] A8 F53] o
AADTE AL & F 319 Table 6).

MRE IS YKo TSHA

T A7 0g,15g, 3 g, 45 g & 3] wE
Soll ik AL A= Table 73 3}, A7zkol A
5 g9 A A7PF Mg B ke ke 45
g A7 AT U2 ASE gt} WA= 3 g A
Rl M Ehem 7 rgo 2 15g, 45 g otk
gte] Hrlell A= 15 g M7} & H4E ko] Abf
£ 45 g 78I & W= Alnte] ZhsiAl vheld sho] Weix)
= Ao ®m velrl Al a3 15 g A8 A7)
7V FE e g

ok
L Ne:X

i

mg%, glutamic acid”} 347 mg%E A Jebyclh x8kak
& F ZIpAAE §F 30.8%, F BEIA WAL §EF 60.2%
2 oyt 2 Auiate] ghepo] A Velutvh Aukal 24
& A¥ W linoleic acid’} 333% & 7V ¥k, 1 k&0
<+ palmitic acid (25.1%), linolenic acid(21.6%), oleic
acid(13.2%) <=olqith. ¥714 F ZEdefe] AE7]|F2
2,0675 mg% = 7}A =9k 2 v}2- 22+ Ca 3729 mg%,
Mg 984 mg% <olivh Ab-§-9 714k ¥k gallic acid
7} 19478 mg% & 7V 1 gheko] Emefkoen] 7 & ow
succinic acid(18,167 mg%), malonic acid(14,487 mg%),
malic acid(13,018 mg%) =olitt. Ab5F 3 g& A 7lshed
Azg Y &4 AT EAE FYAAE B o= A
717k e gte] A&-& FR3] A A F5HA A=

A
1
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