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Quality Evaluation of the Home-made Soy-Sauce Jangachi, Korean Traditional Pickle, Prepared by the Head-Families
of Andong, Korea. Kim, Deok-Jin, Mi-Sun Kim, Ye-Seul Lee, and Ho-Yong Sohn*. Department of Food and Nutrition,
Andong National University, Andong 760-749, Korea

In an effort to characterize the physicochemical properties and microbial risks associated with the soy sauce jangachi (Korean
traditional pickle), 15 different home-made products, which were prepared from medicinal plants and wild edible vegetables,
from head-families of Andong, Kyungsangbuk-do Province in Korea, and 6 different commercial products sold at supermarket,
were investigated. The average pH of the mature soaking solutions and plants soaked in the 21 jangachi were 3.99 + 0.38 and
3.51+0.41, and the average acidity of the mature soaking solutions and soaked plants were 1.59 + 0.54 and 1.65 + 0.76,
respectively. The average brix of the mature soaking solutions and plants soaked were 27.67 + 8.38 and 25.61 + 6.60, respec-
tively. In salinity, which is a major factor in jangachi industry production, the average salinity of the mature soaking solutions and
soaked plants were 7.55 + 3.26 and 5.75 + 2.23, respectively. In particular, the hot-peppers, eusuri, du-rup, kaet-ip, kuji-ppong,
myeng-i and sancho jangachi were amongst the home-made products, and the salinity was above 8.8%, which was 2 folds-
higher than that of the commercial sterilized products, and 1/3-lower than commercial non-sterilized products. The color differ-
ence and turbidity of jangachi were dependent on the plant parts used. In microbial risk assessment, the microorganisms
related with food-borne disease, such as Escherichia coli, Salmonella sp, and Shigella sp., were not detected. After some time,
total cell count analysis revealed that the commercial products sold at supermarkets were more vulnerable than the home-
made products.
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Table 1. The list of 21-soy sauce pickles used in this study.

SREECEREE TS
3 }Eow wol sl H 4 oA
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ol g3to] AzH o, A9 WY L ZHALOHAS) A8l 2

91718 WSt 19l

Pickles No. '\gﬁ;nﬁ;sigﬁgs Used part Registered? pr[c))ztuect(i)cfm
Bang-pung 1  Glehnia littoralis Fr. Schmidt leaf Yb 2010. 5
Bek-ji 2 Angelicae dahuricae Radix leaf N° 2010. 6
Cham-juk 3  Cedrela sinensis A. Juss. leaf Y 2010. 5
Cham-ot 4 Rhus vemiciflua Stokes leaf Y 2010. 5

5 fructus Y 2012.9
-Cgr:s:lgjg-yang 6  Capsicum annuum L. fructus Y 2013. 5

7 fructus Y 2013. 5
Du-rup 8  Aralia elata (Miq.) Seem. leaf Y 2012.7
Eo-su-ri 9  Heracleum moellendorffii HANCE leaf Y 2011. 6
Ga-si-0-ga-pi 10  Eleutherococcus senticosus Maxim. leaf Y 2010. 5
Gom-chi 11 Ligularia fischeri (Ledeb.) Turcz. leaf Y 2011.5
Jo-seon-o-i 12 Cucumis sativus L. fructus Y 2012.8

13 ] ] leaf Y 20121
Kaet-ip 14 I.:’enlla' fruescens Britton var. leaf Y 2013. 5

Japonica Hara

15 leaf Y 2013. 5
Ku-ji-ppong 16 Cudrania tricuspidata (Carr.) Bur. exLav leaf Y 2010. 5
Ma 17  Dioscorea batatus Decne. root Y 2010. 1
Ma-neul 18  Allium sativum L. root Y 2013. 5
Ma-neul-jong 19 Allium sativum L. stem Y 2013. 5
Myeng-i 20  Allium victorialis L. leaf Y 2011.5
San-cho 21 Zanthoxylum schinifolium fructus Y 2009. 8

No.6, 14, 18 and 19 were purchased from H-mart, and No. 7 and 15 were purchased from N-mart, respectively. The other pick-

les were traditional home-made product.

2Registered: Registered as Food raw-material in Korean Food Standards Codex. ®Y: yes, °N: no.
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Table 2. The pH, brix, acidity and salinity of soaking solutions and 21 soy-sauce pickles.

) pH Brix Acidity Salinity
Pickles No.
& p® S P S P S P
Bang-pung 1 3.95 3.44 29.8 29.0 1.81 2.06 5.8 4.9
Bek-ji 2 4.01 3.23 28.8 28.9 1.90 2.37 5.4 5.4
Cham-juk 3 4.39 3.18 30.8 29.5 1.45 2.57 75 6.7
Cham-ot 4 3.69 3.12 28.2 28.0 2.80 257 5.4 4.1
5 3.79 3.26 23.4 23.0 1.95 2.42 10.5 45
g:_ii’;g'yang' 6  3.38 3.29 44.0 44.0 1.37 1.16 49 4.1
7 438 3.38 52.0 23.0 1.97 1.14 13.1 1.4
Du-rup 8 4.09 3.08 17.0 15.0 1.52 3.04 8.8 5.8
Eo-su-ri 9 4.06 3.53 16.0 15.0 1.63 1.81 11.8 6.7
Ga-si-o-ga-pi 10 3.79 3.25 30.8 30.0 1.39 2.34 32 41
Gom-chi 11 408 3.54 23.0 22.0 1.33 1.60 5.4 45
Jo-seon-o-i 12 3.79 3.41 22.0 16.0 1.68 1.54 7.9 5.4
13 450 416 31.4 25.0 1.22 0.96 9.2 6.2
Kaet-ip 14 458 456 25.0 28.0 0.51 0.43 32 45
15 4.01 4.05 28.0 28.0 1.72 0.40 11.8 6.8
Ku-ji-ppong 16 3.96 3.37 30.0 29.0 1.73 1.89 8.8 6.2
Ma 17 3.89 3.30 25.4 26.0 1.78 1.81 5.4 45
Ma-neul 18 3.47 3.53 175 22.0 0.56 0.44 2.8 2.4
Ma-neul-ong 19 3.25 3.18 32.0 33.0 2.58 1.20 5.4 49
Myeng-i 20 4.09 3.53 22.0 235 1.55 1.82 8.8 5.8
San-cho 21 472 4.35 24.0 20.0 1.03 1.03 13.5 1.8
Ave. + STD® 3.99+0.38 3.51+041 27.67+8.382561+6.60 1.59+0.54 165+0.76 7.55+3.26 575+2.23

No.6, 14, 18 and 19 were purchased from H-mart, and No. 7 and 15 were purchased from N-mart, respectively. The other pick-

les were traditional home-made product.

&S : soaking solution, bp: plant pickle soaked, “Ave. + STD : Average + Standard Deviation.
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Table 3. The color difference and turbidity in soaking solutions of 21 soy-sauce pickles.

Color difference

oD

Pickles No. ] 5 b AF 660 nm %T
Bang-pung 1 32.94+0.47 11.15£0.78 21.50+£0.23 63.71+£0.50 0.37 42
Bek-ji 2 25.64 £ 0.10 8.69+0.13 17.07 £0.111 69.07 £ 0.08 0.29 51
Cham-juk 3 27.35+£2.07 14.41+£1.15 18.27 £1.48 69.80£0.20 0.29 49
Cham-ot 4 29.97+0.78 12.80£0.35 19.79 £ 0.66 66.29 £ 0.47 0.47 34

5 39.31+£0.73 7.93+1.38 23.57+£0.22 58.04 £0.77 0.22 59
Cheong-yang
_go-chu 6 35.37£0.66 11.34+£0.95 23.28£0.40 62.09 £ 0.64 0.35 55
7 10.27 £ 0.11 10.53 £0.27 6.12+0.01 82.89+0.06 0.32 52
Du-rup 8 40.53+£0.37 4.62+2.54 2455+0.23 56.95 £ 0.01 0.20 63
Eo-su-ri 9 32.28£0.42 258+ 1.96 19.91+0.37 62.92 £ 0.37 0.18 56
Ga-si-0-ga-pi 10 28.54+0.00 6.62 £ 0.00 18.52 £0.00 66.39 £ 0.00 0.26 50
Gom-chi 11 33.27+£0.82 12.57+2.84 2165+ 0.64 63.73+1.13 0.46 36
Jo-seon-o-i 12 35.95+0.26 7.59+0.28 22.24+0.11 60.61+0.17 0.23 59
13 24.77+0.53 8.37£0.35 16.29 £0.37 69.71£0.47 0.32 52
Kaet-ip 14 40.31£0.07 3.31+£0.75 2417+0.18 56.90 £ 0.05 0.27 66
15 24.03+£0.82 15.80+1.53 16.23+£0.63 71.68£0.99 0.71 21
Ku-ji-ppong 16 23.93+0.68 9.89+1.82 14.77 £0.75 70.56 + 0.87 0.29 51
Ma 17 27.18+1.56 12.18+0.15 17.93+0.90 68.34 £1.25 0.52 29
Ma-neul 18 43.24+0.20 -5.30+£1.03 16.54 £ 0.13 51.65+0.25 0.10 77
Ma-neul-jong 19 39.06+0.69 -0.44+£0.11 23.03+£0.76 57.46+£0.43 0.17 73
Myeng-i 20 27.97+£1.30 8.50+£0.33 18.22+0.81 67.08+1.10 0.22 60
San-cho 21 29.83+£1.27 5.53+1.63 17.92+0.92 64.92+1.12 0.60 35
Ave. + STD? 31.03+7.54 8.03£5.09 19.12+£4.16 64.80£6.73 0.3+£0.2 48.6£13.8

No.B, 14, 18 and 19 were purchased from H-mart, and No. 7 and

15 were purchased from N-mart, respectively. The other pick-

les were traditional home-made product.
@Ave. + STD : Average * Standard Deviation.

A, 2.0] AobA, st AobA, Aol Fobd, 7HA Aol
2ol g ol AYYe] dEs 242 19%[)
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o Lrebholet. otd Ao B HE, HAE 9 P4
Z+= 727 31.0317.54, 8.03+5.09 & 19.12+ 41622 L€}
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M HYaE FoldoA 10279 Hh T P S vt
Hoich FAES AAEE 24219 A5 EAS was
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ehach. A% B4 64.80 £ 6.730] ]3] 7hg 2 Fpo] S

YEtl= ZotH = diFutE vlda A 2 TS Al
ol B B4 U5 AFFLY B H =T

[15], &%, 23, HF0E vl A, 0} 9 A2 Zolx|o]
A FFE7F0.4 o] UEbd o], A FIET 21~36%2
WA eyt uhEh BrEY A Ay drdded
otyzh UK =14 543 ddd A= YEEH.

CiFet Zom| MiZ2| ol=st= £

21F FotA AFY T4, TAF
o] AE4 7= Table 40 YEH T WA 215 Fotx =2
FollA o+, Ardet 2 XA #E= HEHA FUe
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E3E Aok Al FAE2HA FUTHE T vAA). F
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Table 4. Microbial risk assessment of 21 soy-sauce pickles.

Number of microorganism (Log CFU/g)

Pickles No. - - - - - -
Aerobic bacteria  Spore-forming bacteria E. coli Salmonellal Shigella sp.

Bang-pung 1 1.30+£0.01 ND ND ND
Bek-ji 2 ND ND ND ND
Cham-juk 3 2.18+1.45 1.30+1.45 ND ND
Cham-ot 4 ND ND ND ND

5 ND ND ND ND
ZZ‘?E:S'V&’”Q 6 ND ND ND ND

7 3.09£2.35 1.70+£1.15 ND ND
Du-rup 8 218+ 1.45 ND ND ND
Eo-su-ri 9 0.70+£0.85 ND ND ND
Ga-si-o-ga-pi 10 0.70+0.85 ND ND ND
Gom-chi 11 1.65+0.85 ND ND ND
Jo-seon-o-i 12 1.65+1.69 ND ND ND

13 1.48+1.63 0.70+0.85 ND ND
Kaet-ip 14 ND ND ND ND

15 266+ 1.75 ND ND ND
Ku-ji-ppong 16 0.70£0.85 ND ND ND
Ma 17 ND 1.00+£0.01 ND ND
Ma-neul 18 ND ND ND ND
Ma-neul-jong 19 1.30+£1.15 ND ND ND
Myeng-i 20 1.00+£0.02 ND ND ND
San-cho 21 1.00+£1.15 ND ND ND
Ave. + STD? 2.03+1.69 0.61+0.83 ND ND

No.6, 14, 18 and 19 were purchased from H-mart, and No. 7 and 15 were purchased from N-mart, respectively. The other pick-

les were traditional home-made product.
@Ave. = STD : Average + Standard Deviation.

£ FotR oA Ald-2 AEEA FUth A5 Az Aot
A B EF4E 150+ 1.71 Log CFU/go] o1}, o &
ntES| At AlF 5 koA AlEdlAl= 1.30£1.15 Log
CFU/ge] o], ujAtat A& FFaso AU AZAA=
Hat 2.93 +2.67 Log CFU/g9] o] Z+ZF AEH 1Tt o]
g At AFHA R Az2E Fon e 47 F I
AEZREH §59H I B daf Yehte 4oz
FEHh 3 ZAFAY A AEMe F5, FFE,
A, 2 op Fopr oA dE FEEHYoY, AAHe=
0.61+1.10 Log CFU/g9] 27|14 ZEAFg Ao AEE et o
2hA Zobn o] - A 9 AR F e 7t A
2 AE Y@ rt 7tede & 4 Ao A1 A
£ ugo R AFHA] AR FobH et Al AY-E FobR (&
2% 9 vkt B Z2AAE)Q pH, brix, A, Q& BE
-

[
RSl YY) B, AL A= FotH e e
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Fig. 1. Comparison of the pH, brix, acidity, salinity, turbidity and aerobic bacteria between home-made soy-sauce pickles and
commercial product sold at supermarket.
1: the 21 different jangachi, 2: the 15 different home-made soy-sauce pickles, 3: commercial product (sterilized) and 4: commercial product
(non-sterilized). Socking solution [(A), (C), (E), (G) and (1)] and the plant soaked in jangachi [(B), (D), (F), (H), and (J)] were prepared as

described in material and methods. Different letters within a figure differ significantly (o < 0.05).
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