Vol. 15, No. 2. pp. 243-252, April 2008

AJE+ Al =X b
Korean J. Food Preserv. é 2ol ﬂ —I —] x" 78'191' % g‘l 2'
THE KOREAN SOCIETY OF FOOD PRESERVATION

Physicochemical Characteristics of Medicinal Herbs Ganjang

Sung-Lye Shim, Keun-Young Ryu, Won Kim, Sam—Nyeo Jun, Hye-Young Seo',
Kyu-Jai Han', Jun—-Hyeong Kim?, Hyun-Pa Song3,
Nam-Chul Cho? and Kyong—-Su Kim'

Department of Food and Nutrition, Chosun University, Gwangju 501-759, Korea
'Korea Food Research Institute, Sungnam 463-746, Korea
*Korea Health Supplement Institute, Korea
*Department of Animal Science and Biotechnology, Chungnam National University, Daejeon 305-764, Korea
Department of Food and Nutrition, Dongkang College, Gwangju 500-714, Korea

Abstract

We investigated the physicochemical properties of Ganjang added to a medicinal herb extract (functional Garjang).
The proximate compositions of conventional Garjang (control) and functional Ganjang (supplemented with 3%
or 5% of an herb extract) were not significantly different. Analysis of total and free amino acids indicated 17
different amino acids in both types of Ganjang. Glutamic acid was the most common, followed by valine, leucine,
isoleucine, lysine, methionine, phenylalanine, and threonine. Sensory tests of conventional and functional Ganjang
found no significant differences. An analysis of flavoring components indicated that flavor-active compounds (paeonol,

senkyunolide A, and cnidilide) were present in both forms of Garjang. Our results suggest that the extract could
be used to manufacture fermented soybean products.

Key words : medicinal herbs, Ganjang (functional Ganjang), volatile compounds, sensory test, amino acid

N B S 9 olmE AR A Tie FaF Loltha-).

AiArE o 44w F 499 B HFe 22 FL

H2 ATHE AREAT 50 MR 4F 4AE L she] 4PA AV AUz g1, FAl) A
o] Z7keka glom Bel, RAGOR A o PP  AAT A 1YL k&R Ao Rusle] 2
NEEAZ DR Y F A2k A apgel  Ae] Aol no Z2E 1 TG, 5-8). 53] oFE
H% Adohl 27Hn ok nAGE ol ASHN A FARE SR AL @7 $409] 5 ) A
Aol AR = A3, ASAN, HES, £ ARF, A 7R zudFoRs el AR shRE w5
D2YY A SO AT L YR AR AR AP e H¥oln], JYAH, DA $58 AFY B
Arolet, 218 8ol 7Y e FYL AAE frdE  ohiek Aol T B2 4Rl ol ol da
T3] Qo] DA B BEFE] A 39 A A AHE Vel =7 £ e} A Balgse

i R e YY 5 ofel A

Phone : 82-62-230-7724, Fax : 82-62-224-8880

; _ . _ 7154l o] B XA (9-20) T X1 2] Fo] ofd 7]
Corresponding author. E-mail © kskim@mail.chosun.ac.kr, LAz oA AZEY I glon o -ﬁél D32 gxst



244 FRAEAER

2 gk 2 4RAE
¢ AH8ekm 37 e
AEE A5I0 02 Wz 1 220%) 2] FUES] 3
2 JA0 goln M 2 wARe e AHE 3
HEFY 78 43 d0] H1 gtk wheb U FREAE
| 2 of2] 7 ZlAel Breln dHest ndg
5 A4S fuste AN EZC 2R AEH T glo]
$e 2ol £ EﬁMl e 938 oD Qe 48
FAES ushe Aot vjlo] A7

HN

LE
—o
E.

%

"a‘;ﬁo]‘:}

2 Ao A= FUHA AL ES I - 9 dAY AEA
@ A £ 212 YA sl G 48 LA
71678 AF 2B F o] 7% AELAE
Ol 7o A g-sto 2 HE 714 7.8-9] bzl
ngaFonAe) Ao Hae 5

ggo{élk-lr_ul"g

s
4 o}
AR, A, e, B3, WS, 47, e, 37,
7 B9, 94, 84 5 3% 452 I3 **%6}011

s, AR A3 2R F

A ALE 7
HTH21-28). & :rLoﬂ A}—9—6¥
1) SigmaA}l e} Fisher Scientific (USA)AFEEE] 3143
o, 5% 49 chromatographyol] AF-8-t /718wl HPLC
grade= ¢35}, ©|& T}A] wire spiral packed double
distilling (Normschliff Geratebau, Germany) AR 2 ANSF
g A ARgsIET. B2 £FAS {4 Millpore
corporation, Bedford, USA)ol| A -2 Milli Q waters A}-$-
BFATE 789 gt AFRE 2= NaSOs= 650T
332 oA stZEAH H& 5 desiccatorol] A Hhi et & A}
&3l

= )\]ok_c?_ E 2 ]9_}:_9_;

F=8 H=x

ABE 7164 4E8aAE ASIA F5HE A28
Fef o] Ak A FS AT T e a9t ekl ¥
A FZeta MAdAETR oFste] Az

55132 #1548 23 (2008)

g Aeeel 39

A\, B8lE-2 100004 S IJ-EJ: zv:]—aﬂzl ZA)H} %

35 shk2- W s A]-_Q.“].Oﬂq. Zy AEe 3:‘4 whE5 1ol
‘8-' ‘o'ﬁ'%}:g A]"Q‘"‘]'oiq—

2 7153 2ol U@ % ol 9 ol
AL Ay AFTHR)0 T BAYES A L,
= BA7|(SYKAM S433H, Vertriebs GmbH,
2 Apgste] EA ST $ obv]iake Esclipse
AAA (150 mm x 4.6 mm, 5 ym) mm Y& 8319 1,
2] o}8] =22 Esclipse AAA (250 mm x 4.6 mm, 5 ym)
mm Z 33 AE-51% T Mobile phase= 40 mM NaH,PO,
(pH 7.8)¢} ACN: MecOH: DW (45:45:10)& A}-&-3l9 22
column temperature== 407C, flow rate= 1.5 mL/min,
injection volume-2 10 yl, 3= %2 338 nmol| A A4

SHAT

7| E
A8 100 goﬂ Milli Q water 1 LE 33l Waring
blender2 157F 343 3 1 N NaOH &9& A 7}s}e]

pH 652 ZA3l1 o| & 3P 7|88 F2& AER

AHESIR T AR 77141 F52 Schuliz 5(29)9]
ol whet ) AEeS7]15 7754 (SDE)(30)°]

A A %573 n-pentane?} diethyl ethere] E3} B‘Uﬂ (1 1, viv)
200 mLE ARE-ste] Akh stell A 24 1F % =oAL
A FE-A -2 9|38l n-butylbenzene 1 yLE 3 /‘] 59 A
7}ttt GC/MS B4 27 -2 ionization voltage% 70 eV
3195 1, ion source &+ 23077, % X 2 732 40Tl A]
38-7F 823t th& 2°C/min _4 £5 2 150 C7HA] 4C/ming]
£ 2 200C7HA A7) T 1087 4R 8t5 & A8}
A e RO BAYS] WHmE 4035002 47
39 11, columne DB-wax (J&W, 60 m x 0.25 mm i.d.,
0.25 ym film thickness)Z A}-2-3133 T} Injectore} detector 2]
2+ 747} 250, 300°C, carrier gas+= helium2 A}-8-3}o]
G242 10 mminC g 31 A5 1 )LE Fslelon,
split ratio= 1:20°. 5 3}$i T}, Total ionization chromatogram
(TIC)o| #eld 2} peakd] A EHE2-& mass spectrum
library(NIST 12, NIST 62, WILEY 139)2} mass spectral data
book®] spectrum(31,32)72] UX|, lab retention index
database 2} F-314}9] retention index(33,34)¢}e] L= @ F



TE2] 4] data s vl wate] sl A FE k]

# 3F A URESEAE A 71 nbutylbenzene}

’d 72| peak area 7t o] 83t A& 1 kgol|
e 3 SRS AdUF oz e

2SEI}

B A A ELde e 2 el
159 e, ARe AN, Wk 543 g
Bl ekl 0] Qahae FAN F ikl Ak
B2 B9l 74, % o B S84 7 awe] 474x] B
st 9 = oz ZARIAL 7% “7H £
(like extremely)’ ’-Eé- 9" o &, “7}% 4 cidislike extremely)”
E 1502 U1l vh35). sdA SolAl= 48 2
F FEES HUret Az S 242 10 g(A, &
ek H7F Als, 9 Aol AlF), tela 345 g Ao
= 100 mLE Y1 53 Q-*é'ﬂ’\]ﬁ g A9 *’?‘—015”011 e

H

SPSS 57 2 130 9] analysis of variance (ANOVA) <2}
Duncan’s multiple range test (DMRT)E ©| 83} p<0.05
Tl A Fod S AR A

UulME
7HAre] AvbA R ghek BA A 3l= Table 19 VeERIIS ©

], S8 713 + 0.7%, 3% 150 £ 04%, 20 86 +
04%, ZA% 03 + 0.04%, EHF3HE-2 48 + 02% 5 815
Ak ol AZAREE36) Zo] AE 7Hde] AR 74
Q% 704%, B E 16.7%, 20 E 7.7%, ZAW 0.3%,
Sk 4.9%9 79 v Es Bk 8 HE
282 3% $E2 W/ 715A el E S5 719

Ay

Table 1. Proximate composition of Ganjang

(Unit: %)

Material  Moisture p(igtlgi?l Crude fat Carbohydrate  Crude ash
Gamjang  T13:07" 86104 031004  48:02°  150:04°
HE3'  719:04°  84:03"  03:003" 480"  146:05
HES”  727:07  80+04°  03:00  49:03  14.1:04°

]Gan}ang added with 3% herb extracts.

"Ganjang added with 5% herb extracts.

"MeanS.D. (n=3).

"Means followed by the same letter in column are not significantly different (p<0.05).

Table 2. Contents of total amino acids in Ganjang

At acids Gamnjang HE3" HES”

mg/g % mg/g % mg/g %
Aspartic acid ~ 58020.14" 84  543:0.17 81 549+0.11 83
Threonine 489=0.16 71 4762018 7.1  4.83:0.16 73
Serine 3504006 51 3494011 52 3442006 52
Glutamic acid ~ 1626+0.78 235 1535051 229 15364049 232
Proline 2361009 34 2412003 36 2322007 35
Glycine 5151016 75 5.10:0.14 76 496011 75
Alanine 5324023 77 5032014 75 5162017 78
Cysteine 0.16:003 02 0.13z001t 02 013001 02
Valine 3271016 47  322:0.13 48 3112014 47
Methionine 088008 13 101005 L5 086004 13
Isoleucine 276:005 40 261004 39 2581004 39
Leucine 400+022 58 396:0.12 59 3772015 57
Tyrosine 1.644004 24 1741008 26 1652003 235
Phenylalanine 2811004 41 2821009 42 2782007 42
Histidine 215012 31 2012004 30 199004 30
Lysine 692042 100 691£022 103 6624027 100
Arginine 1154007 17 1071004 16 1132006 L7

Total 671.87 98.3 65.98 98.4 65.05 98.3

?Ganjang added with 3% herb extracts.
“Ganjang added with 5% herb extracts.
"MeantS.D. (n=3).

+ 0.4%, 3|5 14.6 + 0.5%, N2 84 + 0.3%, XAt
0.3 + 0.03%, EF3lE2 48 + 0.1%% HHAT} 5%
2713 7154 A= a8 72.7 £ 0.1%, 3]+ 14.1
+ 04%, ZchN A 80 + 04%, ZA Y 03 + 001%, BRI
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7] upE dubd Boll = o8] Wyt HEE R ek
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Table 3. Contents of free amino acids in Ganjang

£o 2 AEHUI, 5% 48 AE FEES 7R
M & glutamic acid (23.2%), lysine (10.0%), aspartic acid

greke 3,890 mghE

O

, , Ganjang HE3" HES” > N k
Amino acids (8.3%), alanine (7.8%), glycine (7.5%) 2.2 AUt}
mgg % mgs Hh myg % (Table 2)
apic .
Aspartic acid  2.81:0057 7.1 2691007 72 2671005 72 _ ) ..
Tpharm i 200:002 52 2021003 54 1962002 53 greoR F oplwdel tid 58 4% T2
eonine DA oo 4 Lo ' gke Blolg]z] 9F9l o, valine, leucine, isoleucine, lysine,
Serine 2.32+0.07 6.0 2.28+0.04 6.1 2.22+0.03 6.0 methionjne, phenylalanlne, thl'eonllle _%:_-94 %_)_"—-_ O‘I_U'l _13;}1\1_0“'
Glutamic acid 8514021 218 8.08+0.15 216 822019 222 3} 5] o] 91t}
Proline 098:004 25 075:003 20 0892005 24
Glycine 1901003 49 183:002 49 181000 49 23| ofo|iAt
Alanine 3571013 92 3441008 92 337:016 9.1 Avk 7S] f8] ofueqt F
Cysteine 006:000 02  004:000 01 007:000 02 glutamic acid (21.8%), alanine (9.2%), leucine (8.1%),
Valine 1604006 41 157:003 42 159007 43 aspartic acid (7.1%) 2 lysine (7.1%) <°1%2H, 3% °F-&
Al =241 =] ZFAF A= 1
Methionine 0814005 21 0943007 25 067:003 18 T ngoll o/ }%9 z‘i S (13 741 m§ ?;oﬂ 11 = gh;t?;“c
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Phenylalanine 181004 47 176402 47 167:002 45 aspartic acid (7.2%) =25 1= UtH(Table 3). 3]
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Fig. 1. GC/MS chromatograms of volatile compounds in Ganjang (A) and Ganjang added with herb extracts (B) (1; paeonol, 2;

senkyunolide A).



Table 4. Comparison of volatile compounds identified in Ganjang, GHE and HE

b 29l olgery B4

No. RI" Compound name MF” MW _ mg{ki
Ganjang GHE HE

1 o4 Ethyl acetate CHs0, 88 1.099 1.123 0.665
2 924 2-Methylbutanal C:H,00 86 0.238 0.361 0.071
3 928 3-Methylbutanal CsH,00 86 0.863 1.003 0.123
4 941 2-Propanol CsHsO 60 0.018

5 945 Ethanol C:HsO 46 0.082 0.061

6 976 2,3-Butanedione C4Hs0, 86 0.091 0.105 0.312
7 1027 2-Butanol CHi0 74 0.040 0.030 -

8 1034 Ethyl butyrate CeH 120, 116 0.325 0.320 -
9 1040 Propanol C;HsO 60 0.115 0.172

10 1051 Ethyl 2-methyl butanoate CH 40, 130 0.029 0.030

11 1055 2,3-Pentanedione CsHs0. 100 0.059 0.081 0.066
12 1068 Dimethyl disulfide CHeSs 94 0.183 0.173

13 1092 2-Methyl propanol CH,0 74 0.740 0.707 -
14 1123 (E)-3-Penten-2-one CsHs0, 84 0.081 0.107 -
15 1150 Butanol CHyO 74 2.237 2074 -
16 1183 Pyridine CsHsN 79 0.039 0.100 0216
17 1211 3-Methyl butanol CsHn0 83 2.639 2.388

18 1233 Acetyl acetate C4Hs0s 102 0.071
19 1261 Dihydro-2-methyl- 3(2H)-furanone CsHsO; 100 - 0.311
20 1265 Methyl pyrazine CsHeN: %4 0.053 0.052 -
21 1282 3-Hydroxy-2-butanone C:HzO, 88 0.027 -

L.S.5) 1312 Butylbenzene CioHy 134 -

22 1317 4-Methyl pentanol CeH,40 102 0.004

23 1323 2,5-Dimethyl pyrazine CeHsN» 108 0.019 0.033

24 1329 2,6-Dimethyl pyrazine CeHsN; 108 0.055 0.126

25 1343 Ethyl lactate CsHioO; 118 0.195 0.180 -
26 1357 Hexanol CsH140 102 0.059 -
27 1374 Dimethyl trisulfide C:HeS3 126 0.108 0.269 -
28 1405 Trimethyl pyrazine CHioNs 122 0.029 0.061

29 1448 Acetic acid C:HsO 60 0217 0.155 0.345
30 1460 Furfural CsH:O 9% 0.378 0.494 6.099
31 1494 2-Ethyl hexanol CsHisO 130 0.056 0.104 0.116
32 1502 2-Acetyl furan Cets0s 110 - 0.228
33 1520 Benzaldehyde CHO 106 0.186 0.204 0.419
34 1536 2,3,4.5-Tetramethyl-tricyclo [3.2.1.0(2,7)]oct-3-ene C2His 162 - 0.542
35 1570 5-Methyl furfural CeHsOn 110 0.068 0.102 1.939
36 1595 (E)- B-Caryophyllene CisHy 204 - 0.578
37 1598 Undecanone C;1HnO 170 - 0.107

38 1637 a-Humulene CisHas 204 1.458
39 1644 2-Acetyl thiazole CsHsNOS 127 0.114

40 1648 Acetophenone CsHsO 120 0.270 1.679

YRetention index, “Molecular formula, *Molecular weight, “GHE: Ganjang added with herb extracts, HE: herb extracts.
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Table 4. Continued

st5)2) A157 A2E (2008)

No. RI" Compound name MF” MW . mg/ki
Ganjang SHE HE
41 1659 Furfuryl alcohol CsHeOn 98 0.605 0.646 0431
42 1668 3-Methyl butanoic acid CsH;00, 102 0.077
43 1699 a-Terpineol CjHis0 154 0.194
44 1717 Junipene CisHz 204 0.751
45 1777 Calarene CisH 204 2.502
46 1781 4-Ethyl phenyl acetate CioHpO 164 0.024 0.015
47 1792 Butyrophenone CioH12O 148 0.112 0.305 0.204
48 1857 Guaiacol CH;0O, 124 0.112 0.264
49 1876 Benzyl alcohol CHsO 108 0.035
50 1911 Phenethyl alcohol CsHi00 122 1.018 0.993
51 1929 2-Phenyl-2-butenal CoH10 146 0.060 0.152
52 1970 1-Phenyl-1-propanol CoHi20 136 0.181 0.264
53 2001 Phenol CsHsO 9% 0.223 0.146 0.118
54 2027 4-Ethyl guaiacol CoHy20, 152 2.337 2.305
55 2036 Octanoic acid CsHis0s 144 1.830 1.753
56 2037 Cinammic aldehyde CoHsO 132 1.796
57 2081 3-Methyl phenol C;HgO 108 0.090 2.060
58 2121 Furanodiene CisHxO 216 0.768
59 2171 4-Ethyl phenol CsHi00 122 0.586 0.846
60 2195 4-Hydroxy-2-methylacetophenone CoH 00 150 1.244
61 2256 Ethyl hexadecanoate CisH302 284 0.141 0.128
62 2275 Paeonol CoH 004 166 5.735 130.767
63 2318 Solativone CisHzO 218 2.691
64 2380 0-Coumaric acid CgHgO 120 0.092 0.088
65 2448 Coumarine CoHsO, 146 1262
66 2473 (Z)-Ethyl oleate CaoHy0; 310 0.545 0.540
67 2523 Ethyl linoleate CaoH30; 308 0.774 0.709
68 2524 Senkyunolide A CpHi0O; 190 0.400 12.192
69 2543 Cnidilide CiHisOr 194 0.093 2.734
70 2576 Ligustilide CiHuO 190 3.985
Total 19.025 26.637 178.937
"Retention index, “Molecular formula, *Molecular weight, “GHE: Ganjang added with herb %q:[ﬁ: herb extracts.
wHut-3-, methionine, valine, isoleucine, phenylalanine, leucine sk7| A 5}
o 5=, glutamic acid, aspartic acid & Bhd gt it} SDEX}H o 2 &3 o8 A F2EI duktd
@D <A e olEA HE UEhRE o4t J1FA 1S A {1 S GOMSE 4352
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Table 5. The sensory score” of Ganjang added with herb extracts

Ganjang Color Flavor Taste ac%te;ggi ty
Conrol”  693:096”  687:125"  667£129°  6.80+121°
[’ 687+101°  677:096  691:112°  6.78+0.74°
" 700:125°  673:103°  687:125° 6674105

UEach value represents mean + S.D. (n=3).

"Control; Traditional Ganjang.

YGanjang added with 3% herb extracts.

“Ganjang added with 5% herb extracts.

"Means followed by the same letter in column are not significantly differ ent (p<0.05).
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