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ABSTRACT - For standardization of quality and reduction of salt concentration of pickles manufactured in Folk
Villages of Sunchang Region, the physicochemical characteristics of 90 pickles of 10 items were compared.
Persimmon, garlic, cucumber, radish, Codonopsis lanceolata L., and Japanese apricot pickles were mixed with
kochujang, perilla leaf pickle was mixed with soybean paste, cucumber pickle in wine cake was mixed with wine
cake, and red pepper was mixed with soybean paste or soy sauce. Moisture contents, pH, and titratable acidities of
pickles were various depend upon characteristics of materials. Sugar contents of pickles tested were ranged from
22.70+3.04 (red pepper pickled with soy sauce) to 55.53+7.67 “Brix (garlic pickie), and sugar contents of pickles
mixed with kochujang were higher than those of soybean paste or soy sauce. Salt concentration of pickles were
ranged from 3.56=1.11 (Japanese apricot) to 9.15+6.35% (red pepper pickled with soy sauce), and salt concentration
of pickle mixed with soy sauce was the highest among the pickles tested. Total aerobic counts of pickles tested were
similarly ranged from 5.62+0.10 (red pepper pickled with soy sauce) to 6.83+0.55 log CFU/g (perilla leaf pickled
with soybean paste). These results indicate salt concentration and quality of pickles manufactured in Folk Villages
of Sunchang region must be lowered and standardized, respectively.
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Table 1. Physicochemical characteristics of pickles manufactured in Folk Villages of Sunchang region

. Moisture Titratable . Salinity Hardness Color Total aerobic
Pickles = Makers %) pH acidity(%) Brix %) (efem?) 5623 b count
: a (CFU/g)
SCGY  56.23 475 125 445 178 132324 13.13 3.10 6.41 6.61
GJ 50.19 432 0.63 522 428 25975 1039 2.94 4.48 6.56
WS 53.71 445 0.42 48.1 447 963.05  12.12 3.00 5.79 6.56
DB 45.49 4.54 0.70 58.5 4.63 25230  13.85 435 717 6.95
KYS 51.13 4.50 060 505 6.46 253.06 1598 4.74 8.76 6.95
Persimmon, MOR  47.44 492 0.94 54.1 3.51 34178 22.50 7.05 12.67 6.99
HIW 53.37 437 0.98 498 470 44384 1142 430 4.67 6.57
SGJ 4772 478 0.55 54.1 3.60 31995  13.05 5.31 6.30 7.16
GN 58.06 4.24 1.06 436 3.67 640.57  11.89 3.56 5.38 6.54
MJH 54.11 4.63 1.10 494 498 66492  11.76 261 5.62 6.57
Means  51.75 4.55 0.82 50.48 421 54625  13.61 4.10 6.73 6.74
+S.D?  £386  £0.21 026  +4.29 115 135876 348  £1.36  £2.43 +0.24
SCG 46.80 4.89 0.83 61.1 6.51 177024  19.87 7.16 9.97 6.12
GlJ 46.47 422 0.87 614 541 96801  17.69 7.22 8.66 5.77
wSs 58.39 3.87 1.13 475 4.12 72438  28.63 9.26 13.90 5.76
DB 51.66 4.00 1.52 55.0 4.89 173.77 2991 8.92 1432 6.95
KYS 67.92 4.06 1.50 37.8 587 169224 3942 6.33 16.69 7.14
Galic ~ MOR 4759 435 0.92 61.0 510 381887  26.89 6.58 1278 7.01
HIW 46.15 5.24 0.93 62.0 5.01 1259.81  19.15 7.75 10.06 6.79
SGJ 51.18 4.89 0.70 54.8 519 268746 2732 7.12 13.04 6.64
GN 4922 4.58 0.59 59.1 6.08 216824 1833 7.26 9.27 5.98
MJH 52.52 4.40 1.14 55.6 5.87 51646 3275 6.67 15.61 6.35
Means  51.79 4.45 1.01 55.53 5.41 1577.95  26.00 7.43 12.43 6.45
#8.D. 678  +045  +031  +7.67  £0.69 £1103.10 £17 +0.97  +2.80 +0.52
SCG 60.65 4.57 0.24 42.0 2.64 79.69 13.22 0.26 5.71 6.95
GJ 53.55 4.10 0.35 532 737 68.39 14.95 0.22 7.13 7.58
WS 74.65 4.13 0.27 50.0 527 34.92 1447 1.30 6.69 6.03
DB 49.40 4.12 0.49 552 5.87 12896  13.15 0.79 542 6.71
KYS 52.74 4.10 0.29 51.0 5.92 18839 1626 0.19 5.88 7.11
Cucumber MOR 5622 4.77 037 47.0 6.36 39.48 15.54 0.65 7.08 7.19
HIW 56.00 3.99 0.57 50.0 5.17 32.51 13.83 0.54 5.36 6.70
SGJ 50.43 4.49 0.36 53.8 452 46569  14.12 0.17 5.56 7.40
GN 58.83 3.95 0.58 47.0 6.60 31807  11.20 1.74 450 6.15
MIH 47.96 4.08 0.43 56.8 6.67 12315 1195 0.49 492 6.26
Means  56.04 423 0.39 50.60 5.64 14792 13.87 0.64 5.83 6.81
4SD. +7.70  +028 012  +444  £134 £141.96 +1.56  £0.52  +0.89 +0.53
SCG 58.36 4.13 0.47 452 2.95 698.15  14.42 3.72 5.14 7.02
GJ 54.03 3.86 0.58 51.5 5.66 16873  17.37 5.07 8.07 6.55
WS 59.33 4.05 0.35 448 819 121813 1526 4.86 7.03 5.53
DB 4733 4.01 0.69 58.0 5.99 180.74 9.72 3.73 3.69 7.03
KYS 59.22 3.99 0.49 445 7.56 12032 17.95 5.25 7.91 6.68
Radisn ~ MOR  49.06 429 0.46 55.0 6.32 13560  14.35 479 6.22 727
HIW 58.93 422 0.43 47.0 644 73896  15.58 5.64 7.37 6.57
SGJ 58.74 4.55 0.36 54.0 5.17 75730 14.52 456 6.29 6.60
GN 63.66 3.86 0.83 42.0 6.48 117.86  11.66 431 485 6.25
MJH 58.00 3.86 0.93 472 697 127458 1552 5.14 7.14 6.85
Means  56.67 4.08 0.56 48.92 6.17 541.04  14.64 471 6.37 6.64

+S.D. +5.04 +0.22 +0.20 +534  +1.43  £45899 £2.44 +0.63 +0.43 +0.49

Journal of Food Hygiene and Safety, Vol. 21, No. 2



Physicochemical Characteristics of Pickles Manufactured in Folk Villages of Sunchang Region

Table 1. Continued

95

. Moisture Titratable . Salinity Hardness Color Total acrobic
Pickles  Makers %) acidity(%) Brix %) ( g/cmz) 63 . b count
- (CFU/g)
SCG 46.52 4.19 0.38 56.1 4.89 31212 13.85 6.28 6.75 7.31
GJ 47.62 3.96 0.51 56.5 447 152748 2126 8.51 1143 5.81
WS 50.92 3.93 0.34 52.0 541 178.51 18.13 9.49 10.00 5.51
DB 48.67 421 0.37 54.0 3.84 247999  17.24 9.86 9.49 7.28
Codonop-  KYS 53.39 3.83 0.49 49.0 5.62 41964 2624 1047 14.16 6.69
sislan- MOR  49.93 4.54 0.27 535 4.59 911.64  16.50 7.17 8.72 721
ceolata  HJW 53.76 4.16 0.46 50.0 5.29 64069  19.15 9.52 10.53 6.59
L. SGJ 51.40 424 045 50.5 332 82885 2135 11.73 12.17 7.83
GN 58.40 3.95 0.74 45.8 585 213722 1587 6.57 7.79 6.65
MIH 58.78 3.78 0.91 438 498 152675 1830 8.44 9.57 623
Means  51.94 4.08 0.49 51.12 483 109629 18.79 8.80 10.06 6.71
4SD. +419 023  £0.19  +4.17  £0.79 £788.65 349  £1.75 216 +0,72
SCG 51.21 2.76 1.95 56.0 3.14 309.72  20.01 3.42 10.20 6.75
GJ 47.38 292 1.88 60.2 267 41259  20.08 327 1038 6.28
WS 48.96 2.79 1.94 58.0 2.60 42521 18.54 430 9.35 5.67
DB 47.01 2,78 1.86 61.0 321 14730 2235 2.89 11.75 7.40
KYS 59.61 333 0.99 452 253 60050  19.98 2.84 10.16 643
Japanese MOR  48.19 3.21 1.78 575 5.38 31740 17.59 5.48 8.64 6.72
apricot  HJW 53.60 3.14 1.75 52.0 2.83 121.67 1941 1.96 9.64 7.31
SGJ 49 40 3.15 1.75 57.0 4.40 95.44 21.50 241 10.61 7.29
GN 60.17 3.06 1.65 46.0 5.43 89.72 15.65 442 732 6.18
MJH 4763 320 136 60.0 3.39 421.71 19.28 5.95 10.47 6.60
Means 5132 3.03 1.69 55.29 3.56 29412 19.44 3.69 9.85 6.66
+SD. 493 021  +0.30 +£71 £1.11 £17471  £1.90  *1.31 121 £0.56
SCG 79.17 5.16 1.48 17.8 3.65 - 2023 0.48 10.18 6.34
WS 67.65 5.57 1.17 322 3.79 - 14.64 0.20 6.87 7.79
DB 64.23 5.40 1.01 382 522 - 15.66 0.71 7.88 6.91
KYS 67.88 5.39 1.26 33.0 473 - 15.71 0.01 7.98 7.10
Perillaleaf MOR 76.16 5.15 1.53 232 297 - 16.62 0.25 8.48 6.92
pickled  HIW 66.58 5.33 2.08 252 3.37 - 15.10 0.05 7.42 6.67
withsoy-  GN 7472 5.18 1.18 235 491 - 16.15 0.84 7.42 5.75
bean paste  \yH 67.56 5.58 1.12 34.1 5.05 - 12.94 0.58 6.12 6.53
BM 71.19 5.80 2.24 28.8 5.76 - 1431 0.31 6.19 7.05
Gl 67.35 5.01 123 319 428 - 16.34 1.00 6.88 7.23
Means  70.25 5.36 143 28.79 437 15.77 0.44 7.54 6.83 -
+S.D.  +4.87 024 1042 1622  20.90 +1.91 034  £1.20 +0.55
SCG 66.10 3.77 0.48 41.0 7.11 886.75  17.05 347 7.96 5.56
HSN 82.14 3.66 0.72 23.0 5.29 24632 2791 0.65 11.71 5.52
HM 79.37 3.98 0.84 25.8 6.76 393.93  17.53 4.78 9.11 5.53
Cucumber BM 67.67 3.63 0.86 40.0 8.07 94344  30.80 0.75 12.47 5.52
pickle in KYS 78.40 3.87 0.45 28.0 7.00 135496 2272 1.34 11.16 5.51
wine cake MOR 61.65 3.90 0.40 42.0 531 27961  22.80 0.72 8.42 5.51
HIW 61.05 429 0.63 49.0 6.79 461.06  12.92 4.80 6.15 5.60
SGJ 65.63 443 0.50 425 7.63 34543 1581 3.31 8.16 5.65
Means 7025 3.94 0.61 36.41 6.75 613.94  20.94 2.48 9.39 5.55
+8.D. 2841 £029  +0.18  +944  +0.99  +400.52 621 +1.82  £2.17 +0.05
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Table 1. Continued

Pickles Makers Moisture pH Titratable *Brix Salinity Hardness Color Totz;loz;er:f)blc
o s ditu(© ) 2
) acidity(%) ) @em) 5623 a b (R
SCG 71.96 5.39 0.76 28.5 7.39 29720  23.78 1.99 12.61 6.49
wS 78.67 4.67 0.76 20.7 4.49 433.06 2250 0.08 11.76 7.52
DB 71.40 459 0.86 29.8 498 44342 24.09 1.80 12.36 5.90
Red pepper MOR 75.81 5.23 0.73 . 241 1238  442.16  21.34 0.87 11.20 6.27
picklf e HIW 6833 494 L60 322 870 54207 2672 203 1400 6.19
soybean paste GN 73.10 4.40 1.49 30.6 6.83 319.15 14.93 4.52 7.75 5.39
MIJH 61.02 4.82 0.74 41.3 6.62 540.53 23.23 2.73 12.46 5.74
GJ 72.03 421 1.38 27.8 7.11 639.06  27.94 0.75 14.50 6.77
Means  71.54 4.78 1.04 29.38 7.32 457.08  23.07 1.85 12.08 6.28
+S.D. +5.25 +0.40 +0.38 +6.07 +2.44 £115.19 £3.93 +1.38 +2.06 +0.66
MOR 81.72 4.19 2.10 21.1 7.37 581.65 16.88 1.75 8.69 5.55
HIW 8291 3.88 246 19.5 2.97 254.56 19.98 1.95 10.58 5.75
Red pepper
pickled with BM 71.82 5.11 0.22 26.4 18.02 172.64  30.14 0.42 13.87. 5.65
soy sauce NGH 77.90 4.38 1.11 23.8 8.24 35891 18.53 2.38 9.51 5.54
Means 78.59 4.39 147 22.70 9.15 341.94 21.38 1.63 10.66 5.62
+S.D. +4.99 +0.52 +1.01 +3.04 +6.35 £177.06 +5.97 +0.85 +2.27 +0.10
" Abbreviations mean the makers in Folk Villages of Sunchang region.
) Means+Standard deviation (hardness; n=10, the others; n=3).
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7+ 51.3244.93%c]0o™, KYSS GN AZo| z+z} 5961
2 60.17%2A 7FF EkoH, o]5g Ag ynA AF
2 47.01-53.60%2A & zo|E YeR] &Skt pH=
3.03x0.210190 81, F4F FHE 1.69+0.30%C)A 2 KYS
AEL 0.99%2A T2 AFERT 433 okt dee
55.29+£5.71 °Brixe]J oM, sEsgo]l E3E KYS9 GN
AFe] Fr= 2 452 2 46,0 °Brixs UERf o] FF
o Ao ddd A e 9EE 356+
1.11%°]%12w, MOR AE(5.38%)% GN A&E(5.43%)S
ALJE VA= 2.60-4.40%S UERH] T E oK ER
o e TS JeRlled, ol vl e B4 IS
3R] WEd AR FHAY. BEE 294.12+174.71
glem’ZA A E 7] & HAE YelWod, Fo4E
6.66£0.56 log CFU/go &M AEE Alolo] H|3t AAS
Yepf .

EIAPMQ! (Perilla leaf pickled with soybean paste)
ot

Bao g st AL (Table )Y FESHA pH=
Z¥z} 70.25+4.87% 2 536224 TS FoREHT} O
o, 34 FHE 1432042%2A Hl2F 233, 53
HIWSE BM AIES Z42b 2,08 2 224%2A of§- =34t
HAAAAL FEE 28294622 ‘BrixZ4 TRE AR ERT}
wed], ol AU FAV ¢k 54 wE] AeE A
2}, dEE 4.37+0.90%0]02 ™, MOR AlEL 2.97%E
A tE AFEsu) Witk 349 Axs S5 &
grow WE 15774191, AT 044034, BN 754+
1208 UeRARlth 45 6.8320.55 log CFU/g2EA
AEE Alole] Aol gl ey GN AF 575 log CFU/
g0 2 7 AA AEEHUCH

Lee 598 ks Arlsted A zAx Azxd AY
Folx| o] FEFFL 72.89%, YEE 4.02%F HERo] B
A7AA9} BS=EITE Yeon 5772 ALY F7547F 5.56
+0.01 log CFU/gelgkal ¥aste] B AxA72 6.83+0.55
log CFU/gRTh A7 Jeld=t), ol 98 2 A% e
zlolol] 7lQlet Aoz AjzheT),
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£2|(Cucumber pickle in wine cake) ZO}|

A5y e Fate] AYgk L& olA(Table 1)9]
702548 41%2 A 233 =gkow], E3] HSN, HM o
KYS AFS 2z} 82.14, 7937 2 7840%Z Yehfjo] th
g ATERY =4tk pHE 3.94:029, 23 e
0.61+0.18%, WEE 36.41+9.44 °Brixo|on, =23Heko]
=9k HSN, HM 2 KYS A ZE9 g=x= zhz} 230,
25.8 & 28.0%FA ThE AMFEO @A Ve SRS
Ad#dE AFAE Jehldth. 9EE 6.754£0.99%0]9 00,
MOR A &L 531%24 7H wdth FEE 613.94+
400.52 g/em’2A AEZ & BaAE vepdon, A=
W 20944621, AT 248+1.82, FAWE 93912 178 1}
ERAT). a9 5.55£0.05 log CFU/gR 22X AFEE Alo]
o vl A4S Jepddct

AiFe 957t 5-7%Y ol 2= Ho)e 7 HF
oo BFEEY, Lo dEE 6.75+0.99%2A A
Foll mg} 7t B2 Flo® yehyith

El& 1% (Red pepper pickled with soybean paste)
Zotu|
Hgoz dds AAF(Table D= 870 JA AFLS

Fo = Yo, FRIFS 71.54+5.25%103L, MIH
AFL 61.02%2A 7P W3dth pHE 4.78£0400.2A o
E RoRERT E& AoE yeiyth &4 dEke
1.04+0.38%°1}=H, HIW, GN 2 GJ AEL Z2F 1.60,
149 2 1.38%2A] T2 UA| AFE(0.73-0.86%)ET} =A|
vehgtth 83750 9EE 29.38+6.07 °Brixo]Lo.o,
MJH AF-L 41.3 °Brix24 o2 A|FE(20.7-30.6 “Brix)&2
o AYs) EUTH GEE 7.32+2.44%°]9120, WSSt DB
AEE 247} 449 B 498%FA TR AEFSEY H@9kon)
MOR A F-& 1238%F Yeplo] ol$ 2 H=5 Vel
ATH AEE 457.08+115.19 glem’2A] AFE 7] 2 2}

T O

o]Z JehHA WSkTh FATE 6.28x0.66 log CFU/gOR
A H5E L e oy WS AELS 7.52 log CFU/g
S 2A OE AFERT 4T

Jung 52 94 @ 5Aobn e ATt 8.7%, pHE

5002k Baslel ¥ aFaseh vsskn,

ZH&T1% (Red pepper pickled with soy sauce) 20|
Zgo R HAg 7P (Table )= AAtshe GA7F &
o 4 A AMEE uPdeR BMEon, FEIEHS
78.59+4.99%C11 2, BM AEF2 71.82%2A ThE AFER
St} pHE 4.39+£0.52, F4F T 147+1.01%°19.
H, BM A|lF2 pH 5.11, $4F & 0.22%2E4] U2 AFE
3} pol7t Egtth BEE 22.7043.04 °Brixellen, BM A
F2 264 BrixEA TE AFERT 24Ut §E=
9.15£635%%A a7t ZA YeElgEd, BM AELS
18.02%2A 7 =043, HIW AFE-E 297%2A4 718 ¥
th ol& AFlX BM AlE2 F4F FH0.22%)0] 22 o
Aol AE=(18.02%)2A A& HEYE FASh= 2oz A
Z}ETh ARE 341.94:177.06 glem®™|on, MrEe Wx
21.38+£5.97, A% 1.63+0.85, FAE 10.66+2.275 ERY
3, EEE 5.62£0.10 log CFU/g 0 24 Bls=sl ).
Jung 598 7K 97 130N A=t 114%E2
Hysle] B Apdae) vl:slgon), pHe 4.930.24 9

7wk

o e ALY X, AFEE AU AGYLAT

2 N R s Al
Ble) ou) s AgAaRe] 20058 A HASHEAL
RIS) Z2AEAIY A7) Ao eJhe] o]Fol2
el olo] A=y,

2229
A e DRGS0 AT Fobl AFS) FAL BUs] U 7% BTN 10889

lo
£
3
4
N
<
)
rr
i
o3
n
o
o)
(o3
E J

3, pH ¥ F2khEe 959 B4
#) “Brix@A BlwA Eghow, y3Fgoz A
oAy - 9.15+6.35G P4 RA] 1S woke
£ Zlon], 4L 5624010 -
A Fdslet A It =2 FolR AF

o
=
Wi, 90], B, BE, djdgelne 2RFOR WRE

2ol BT 7o v Pobx AR S2
==

22.70+£3.04FF3LF) - 55.53+7.67(FF=7got
ol 7 Aduch woith dEe 3.56+1.11¢04A

h=3 (o]
H, ZPgez A AF w3 Aee AFel wE Zolrt vl

Gz Az ol ek o) Besdo] A7lHit
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