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Abstract

Pumpose: This study aimed to investigate the quality characteristics of traditional and commercial soybean pastes (Doenjang) for
development of traditional soybean pastes. Methods: Proximate compositions, amino acid nitrogen contents, pH, acidity, salt contents,
chromaticity, viable bacteria and inorganic substance contents of nineteen traditional and three commercial Doenjang were investigated.
Results: Analysis of proximate compositions indicated a significant difference between samples. In moisture content, D10 did not meet
the standard of food codex. The contents of moisture, fat, protein and ash were slightly higher in traditional than commercial Doenjang.
However, the carbohydrate content was 2-fold higher in commercial than traditional, and thus, the calories were also higher. The amino
nitrogen content was lower in commercial than traditional Doenjang. pH, acidity and salt contents of Doenjang were pH 4.67-6.15,
1.53-3.29%, and 9.01-18.78%, respectively. pH and acidity showed no significant differences between traditional and commercial
Doenjang, however, salt contents were significantly higher in traditional than commercial Doenjang. In case of chromaticity, the
averages of L, a, b values were higher in traditional Doenjang. In microbiological analysis, total bacteria counts were higher in
traditional than commercial Doenjang. The number of Bacillus cereus in D12 and D19 exceeded the standard of food codex.
Staphylococcus aureust was undetected in all samples. The number of fungi varied widely between samples, with no detection in five
traditional and all commercial Doenjang. Results of inorganic substance analysis indicated that contents of inorganic substances in
Doenjang were in order of Na, K, Mg and Ca. Overall, Na content was higher in traditional Doenjang. Contents of inorganic substances
showed wide variations in traditional Doenjang. Conclusion: For the development of traditional Doenjang, quality standardization and
ensuring safety are considered necessary.
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Table 1, Ingredients and contents of traditional and commercial soybean pastes (Deorjang)

Sample Production area Ingredient and content
D1 Meju 88.5% (soybean (Korea) 100%), barley corn 8.5% (Korea), malt, salt
D2 Gangwon-do  Meju 68% (small black soybean (Korea) 100%), small black soybean soy sauce 32%
D3 Meju 64% (soybean 100% (Korea)), solar salt (Korea)
D4 Meju 36% (soybean 100% (Korea)), salt 13%, alcohol 3%, purified water 48%
D5 Gyeonggi-do  Soybean 80% (Korea), solar salt 13% (Korea), purified water 7%
D6 Meju 90% (soybean 100% (Korea)), solar salt (Korea)
D7 Meju 88% (soybean (Korea)), solar salt 12% (Korea)
Chungcheong-do
D8 Soybean 75% (Korea), solar salt 25% (Korea)
D9 Meju 76% (soybean (Korea)), salt 24% (Korea)
D10  Gyeongsang-do Meju 55% (soybean 100% (Korea)), refined salt 11% (Korea), purified water 34%
D11 Soybean 85% (Korea), solar salt
D12 Soybean 98% (Korea), salt 2% (Korea)
D13 Soybean 89% (Korea), solar salt 11% (Korea)
D14 Jeolla-do Soybean 80% (Korea), solar salt 12% (Korea), purified water 7%
D15 Soybean 78% (Korea), solar salt 12% (Korea), purified water 10%
D16 Soybean 88% (Korea), solar salt 10% (Korea), chilli powder 2% (Korea)
D17 Meju (soybean (Korea)) 53.5%, Soybean (Korea) 2.8%, purified water, solar salt (Korea), barley or wheat (Korea)
D18 Jeju-do Soybean (Korea) 90%, solar salt (Korea) 10%
D19 Soybean (Korea) 87.2%, solar salt (Korea) 12.8%
D20 Total soybean content: 43%. Deonjang 98% (purified water, soybean (imported), Meju (Soybean, koji

(Chinese), roast soybean powder (soybean (imported)), purified salt, koji), alcohol

Deonjang 86.2% (Soybean (imported), wheat flour (wheat (USA/Australia)), purified salt, Meju powder, solar
D21 Commercial salt (Korea), koji), Deonjang 10% (Soybean (imported), purified salt (Korea)), alcohol, defatted soybean
powder, yeast powder, flavour enhancer

Soybean (imported), wheat flour (wheat (USA/Australia)), purified salt (Korea), wheat corn, Deonjang (Meju,

D22 . . . . ..
purified salt), alcohol, yeast extract, concoction (acidity regulator), mustard powder, purified water, koji
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Table 2, Analysis of proximate compositions and amino acid nitrogen content in traditional and commercial soybean pastes (Deorjang)

Sample Calorie Moisture Fat Protein Ash Carbohydrate . Amino acid
(kcal/100 g) (g/100 g) (g/100 g) (g/100 g) (g/100 g) (g/100 g) nitrogen (%o,w/v)
D1 157.64 57.840.2° 6.8+0.0" 12.10.1" 11.3+0.0™ 89.36 719.9+4.0'
D2 138.97 59.1+0.1° 5.0+0.0° 10.320.1F 12.4+0.1" 90.71 432.5£10.2™
D3 168.3 52.6+0.6 8.6+0.0° 12.7+0.08 16.2+0.1° 85.42 834.4+1.5"
D4 178.06 52.6+0.21 9.240.0° 14.620.0° 14.340.1° 79.33 853.0+8.6°
D5 168.1 55.5+0.1° 8.7+0.0 13.0+0.0 13.4+0.0' 70.94 494.29.0'
D6 172.05 55.440.2" 9.240.0 13.3£0.3° 13.4+0.0' 96.50 947 4+0.1°
D7 179.68 52.3+0.0* 9.9+0.0° 13.5+0.0° 15.240.1° 98.30 772.1£10.08
D8 149.94 57.940.3° 7.840.0' 12.540.12 14.4+0.0% 95.68 927.5+6.0°
D9 164.94 56.6+0.14 8.620.0° 13.3+0.1° 13.0+0.0' 94.58 685.6£5.0'
D10 128.55 63.1+0.1° 7.0+0.0" 10.8+0.1° 13.6£0.0" 97.14 1047.8+6.6°
D11 155.31 59.3+0.7° 8.9+0.0° 12.240.0" 13.120.0' 97.66 1017.2+1.6°
D12 170.14 55.940.0°" 8.840.0° 13.8+0.1¢ 12.6+0.0F 97.70 737.0+£0.1"
D13 166.22 51.940.1 8.6+0.0" 13.0£0.1 17.240.1° 98.17 727.5+10.4"
D14 156.84 56.120.2% 7.4+0.0/ 13.5+0.1° 13.940.18 96.60 442.2+10.0™
D15 162.2 53.440.1" 6.7+0.0° 13.9+0.1¢ 14.5+0.0° 98.49 721.7£0.5'
D16 161.69 54.2+0.18 7.0+0.0' 15.1£0.1° 14.120.1° 97.93 1043.542.5°
D17 148.67 56.4+0.1% 7.0+0.0" 11.74£0.2' 15.240.0° 97.69 780.20.18
D18 156.4 55.4+0.41 7.1+0.0F 12.5+0.0° 14.420.0° 96.07 612.9245.3
D19 145.87 57.64+0.1° 6.4+0.0 12.8+0.1% 13.9+0.1¢ 97.90 934 4+6.3%
D20 177.08 51.7+0.1F 6.9+0.0™ 14.1£0.2° 12.6+0.0 96.47 691.8+4.9
D21 159.04 53.140.4" 3.140.0" 12.1£0.2" 11.0£0.0" 96.84 361.449.5"
D22 169.45 48.5+0.2" 1.6+0.0° 9.7+0.1" 11.1£0.0 97.47 246.2+4.8°
Mean+SD.

**Means with different superscripts within a column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3, pH, acidity and salt contents of traditional and
commercial soybean pastes (Deoryang)

Sample pH Acidity (%)  Salt contens (%)
DI 5.67 1.8940.25Km 12.05+0.33"
D2 472 2.54+0.16°%eh 11.2940.08™
D3 5.57 2.00+0.03 17.70£0.21°
D4 5.22 2.97+0.00™ 14.80+0.08°"
D5 5.36 2.36+0.16°" 15.85+0.41°
D6 5.7 2.23+0.03¢" 13.510.08"
D7 4.67 2.66:0.06" 15.33+0.17°*
D8 5.26 2.5240.13%%®"  1544+0.33%
D9 5.72 1.8040.06™™ 14.45£0.08'%
D10 6.15 1.76£0.06"™ 13.63+0.08"
DIl 5.64 1.62+0.00™ 13.1320.04*
DI2 4.96 3.29+0.19 12.75£0.17%
D13 4.98 2.3440.13"" 18.78+0.74
D14 527 2.88+0.00° 13.510.08"
D15 4.84 2.12+0.06"* 14.16£0.17%"
D16 4.78 3.02+0.70® 12.11£0.25'
D17 5.67 2.8440.19" 12.93+0.08
D18 472 2.79+0.13%% 13.81+0.33"
D19 481 2.79+0.13"4 14.92+0.41%"
D20 5.31 2.43+0.00%"" 11.960.04'
D21 5.31 2.00£0.03™ 10.82+0.08™
D22 5.39 1.530.13™ 9.010.33"

Traditional?  5.25£0.44  0.24+0.05 14.22+1.86"
Commercial®  5.34+0.05  0.20+0.04 10.60+1.34

MeanSD, “p<0.05.

D Average of pH, acidity and salt contents of traditional Deon-
jang (D1-D19).

? Average of pH, acidity and salt contents of Commercial Deon-
jang (D20-D22).

“" Means with different superscripts within a column are signifi-
cantly different at p<0.05 by Duncan’s multiple range test.
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CFU/ge] B2Z5 Yehyilet)], A% 949 2$ 1.4x10-
1.9x10° CFU/g®] B2 E Rl 5.0x10%1.8x10° CFU/g9]
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th. Yoo JY & Kim HG(1998)7} Aol AEWF 123%
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o] e nAgEe] A8 o] Debe uel AR
2 AMAlTFE Foll Zol7t e Aoz Almdh A%
2 B. cereus$} S. aureus® B A3} B cereus® 7B5-
1.0x10%-9.0x10* CFU/g®] BZZ JERNJIL S aureus®)
739 BE ABA AEHA eskth o= Kim CR(2006),
Lee HT 5(2009)°] #2413t =& A AlSoA S aureus
7V AEEA GJtia Bagh Adziet g2y #3) 2
F 3= FAR gk B cereuse] 7152 10,000
CFU/g ©l3t2 A3t oM (Ministry of Food and Drug
Safety 2013), ¥ A¥ A3} 12¥W3 19HE A3 nE
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Table 4, Chromaticity of traditional and commercial soybean

Table 5. Analysis of viable bacteria in traditional and commercial

pastes (Deonjang) soybean pastes (Deoryang) (CFU/g)

Sample L (lightness)l) a (redness) b (yellowness) Sample Total bacteria  B. cereus S. aureus Fungi
DI 35.13+0.16° 5.730.10" 5.4240.01° D1 2.740.4x10°  9.5+0.7x10° NDV 45%x10°
D2 32.55+0.15¢ 5.08+0.12! 2.05+0.11° D2 1.9+0.4x10°  6.0£0.1x10° ND ND
D3 37.73+0.11" 7.76+0.13° 7.99+£0.10° D3 5.9£0.2x10°  1.0£0.0x10? ND 3.0x107
D4 34.58+0.34° 5.830.15" 3.54+0.03" D4 7.7£0.9x10"  8.5£0.1x10° ND 4.0x10°
D5 39.60+0.22" 6.82+0.06° 6.01£0.16" D5 2.440.5x10°  8.0+0.0x10° ND 1.3x10°
D6 40.84+0.10' 5.47£0.07' 5.61+0.08' D6 8.1£0.2x10"  5.0+0.3x10° ND 4.7x10°
D7 42.32£0.108 6.09+0.032 7.08+0.158 D7 4.1£0.7x10°  1.1%£0.1x10° ND ND
D8 38.47+0.03" 4.93+0.00F 2.06+0.01° D8 3.3+0.6x10°  3.5£0.7x10° ND 1.0x10*
D9 41.87+0.09" 5.5420.03' 5.48+0.08" D9 7.2402x10°  3.0+0.1x10° ND 2.0x10°
D10 51.81+0.28" 8.710.02° 17.54+0.17° D10  2.540.8x10"  4.0+0.1x10 ND 2.4x10*
D11 47.09+0.34° 7.13£0.08° 10.95+0.08° D11 5.9+0.9x10°  7.0+0.1x10° ND 3.0x10°
D12 46.00+0.01" 6.54+0.00" 9.37+0.01° D12 1.520.5x10°  1.120.1x10* ND 6.7x10°
D13 37.83+0.06" 3.85+0.02' 0.67+0.02° D13 1.120.9x10°  8.0+0.4x10° ND 1.0x10°
D14 45.40+0.01° 7.96+0.11° 9.33+0.01° D14  5320.5x10°  1.4+0.1x10° ND 1.0x10?
D15 39.70+0.03" 5.79+0.02" 4.13+0.01' D15 2.7+0.6x10°  4.540.3x10° ND 7.0x107
D16 39.44+0.11 4.95+0.41% 2.46+0.01° D16  42+02x10°  9.0+0.3x10* ND ND
D17 39.36+0.03' 5.54+0.01° 3.73+0.04™ D17  4.8+0.6x10°  8.0+0.3x10° ND ND
D18 40.09+0.13' 5.8540.04" 4.19+0.00' DI8  4.3+0.1x10’ ND ND ND
D19 40.34+0.06' 6.00+0.04¢ 4.81+0.05¢ D19 1.4+02x10"  1.5+0.7x10° ND 1.0x10°
D20 43.08+0.12° 7.7440.12° 7.97£0.12° D20 1.8+0.8x10%  2.5+0.7x10 ND ND
D21 48.25+0.19" 7.95+0.08° 12.91£0.17° D21  1.3203x107  5.0+0.3x10° ND ND
D22 45.67+0.24° 7.84+0.10 10.4420.15 D22 5.0+0.1x10°  1.120.6x10° ND ND

Traditional® 40.54+4.52 6.08%1.16 5.92+3.86 Mean+SD.
1) .
Commercial®  45.67+2.25 7.85£0.13 10.44£2.15 ND: not detected.

Mean+SD, *p<0.05.

DL: black (0)~White (100); a: red (+70)~green (-80); b: yellow
(+70)~blue (-80).

2 Average of chromaticity of traditional Deonjang (D1-D19)

¥ Average of chromaticity of Commercial Deonjang (D20-D22)

*4Means with different superscripts within a column are signifi-
cantly different at p<0.05 by Duncan’s multiple range test.

A=A 10,000 CFU/g o]3t= kg 9l F4& 7}
A Ao g Yeltth B cereus? A% 371, B, ¢
S AdAl dE] ExEste] AFel Q=] Fuj} 4
TE5S o 7o F, AR Ax A AdFow A%
< BE, sAAR mEt rAdEe] LFH A, W
e Ay F ASEE BFoRRE oddE & AUt
(Kim MJ & 2005, Lee HT 5 2009). &3°]<= H593
19% F 5FNA BX= HeH, MEdFade] 3¢ 3

A

=

of
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25 BHE FHQdnk F@ole A9 AE5EA 3t A}
7} ZA e Yoo JY & Kim HG(1998)& A=ro] A%
W3 1235 38l F3olE 24T A 6.46x10*
8.91x10° CFU/g2 ZHZH Atk Rty om, Park WP
T(2006)> 17€H A4 w4 20z H 559
S A7K F FFol 5 4 A7 10-10" CFU/gY]
BEXE Bty By ols & Ade Ave} &
ARBIAY e G0t}

)

T
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Table 6, Analysis of inorganic substance contents in traditional and commercial soybean pastes (Deoryang) (ppm)
Samol 23 Na 24 Mg 39 K 40 Ca 7L 11 B 27 Al 47 Ti 52 Cr
e [He] [He] [H] [H] No Gas] [Hs)] No Gas]  [He] [He]
DI 31189.8 2881.9 31824 1146.0 0.2 11.6 4.2 03 0.1
D2 49707.0 2641.7 22827 1710.2 0.2 12.0 10.3 0.6 02
D3 56816.8 2318.1 1986.7 1539.1 0.2 13.0 32 0.2 0.1
D4 47752.4 2192.0 2008.0 1313.2 0.2 11.4 3.1 0.2 0.1
D5 44795.6 22478 1463.8 1143.0 0.2 11.0 3.1 0.2 0.1
D6 46901.5 2470.5 1471.9 14943 03 11.6 35 0.2 0.1
D7 54424.0 2058.6 23913 1842.0 0.2 113 43 0.5 0.1
D8 52107.7 17124 1767.2 1463.6 0.1 9.7 3.2 0.3 0.1
D9 44877.9 3574.9 2679.2 1468.4 0.3 16.7 58.6 1.0 0.1
D10 512525 709.1 1081.4 776.0 0.1 6.2 1.1 0.1 02
D11 47036.2 7452 1505.7 1061.6 0.0 7.4 32 0.2 0.1
D12 51625.7 3063.3 3181.9 1534.7 0.3 17.5 6.9 0.4 0.1
D13 68358.8 3409.6 3885.6 1107.9 0.4 16.1 4.0 0.4 0.2
D14 55634.2 1432.7 2084.3 2013.5 0.1 11.0 16.9 0.6 0.1
D15 49155.4 2685.5 3576.4 1387.2 0.2 13.8 7.8 0.4 0.1
D16 48634.0 2190.5 42277 1616.4 0.2 14.8 4.0 03 0.1
D17 52011.6 2549.9 2537.7 1133.9 0.3 13.4 1.6 03 0.1
D18 50177.2 2082.9 35112 1305.1 0.2 145 3.4 0.4 0.1
D19 48625.1 882.9 3388.2 1536.0 0.0 9.4 4.1 0.7 0.2
D20 39990.8 1219.4 34672 951.6 0.1 8.4 7.0 0.9 0.2
D21 37957.1 1083.0 3204.0 910.0 0.1 9.1 8.4 13 0.3
D22 335713 528.4 25435 622.8 0.0 6.7 2.0 0.2 0.2
Traditional” 290070 23024 2 D00 o201 1225300 77128 04502 01200
Commercial? 3100541 G436 S0TLE BBZ 00100 80s12 58433 08605 02:0.0°
Sample 55 Mn 56 Fe 59 Co 60 Ni 63 Cu 66 Zn 88 Sr 95 Mo 138 Ba
P [He] [Ho] [He] [He] [He] [He] No Gas] [He] [He]
DI 9.2 46.3 0.1 0.9 3.9 10.1 13.4 1.8 1.6
D2 16.2 53.7 0.1 12 5.0 12.0 17.6 1.7 1.9
D3 10.8 312 0.0 0.5 3.9 8.7 10.5 1.7 1.9
D4 13.0 34.9 0.0 03 3.9 10.9 17.3 1.4 23
D5 152 21.4 0.0 03 33 10.3 12.1 12 5.0
D6 115 215 0.0 03 43 95 11.4 2.8 3.2
D7 14.1 31.9 0.0 0.6 4.0 10.8 18.0 22 3.1
D8 95 44.9 0.0 0.5 3.0 93 15.4 1.6 22
D9 10.4 53.6 0.1 0.6 4.4 10.3 10.4 1.8 7.8
D10 8.5 212 0.0 0.4 3.1 9.1 3.1 1.4 23
DI1 3.4 30.3 0.0 0.5 35 10.3 3.9 1.7 2.0
D12 16.9 38.6 0.0 0.8 4.4 11.9 11.1 1.0 2.6
D13 12.6 45.1 0.1 0.8 3.4 10.0 10.9 1.9 2.1
D14 10.9 31.0 0.0 0.2 3.9 8.4 20.8 1.5 35
D15 147 29.5 0.0 0.5 33 11.0 9.7 1.4 45
D16 12.3 32.0 0.1 0.5 35 11.6 13.0 1.7 2.8
D17 12.1 28.0 0.0 1.0 4.4 9.6 17.8 0.6 2.5
D18 102 29.3 0.0 1.6 4.6 8.3 12.0 0.3 2.4
D19 10.3 30.8 0.1 1.1 4.4 9.7 7.1 2.1 3.8
D20 14.5 322 0.1 1.7 3.0 8.8 4.4 03 22
D21 13.9 315 0.1 1.7 3.1 73 4.4 0.4 2.1
D22 8.9 17.4 0.0 1.3 2.3 59 3.8 0.2 2.6
Traditional”  12.0+2.5  34.5£10.0  0.0+£0.0 0.7+0.4 3.9£0.6  10.1x1.10 12447 1.6£0.6° 3.0£1.5
Commercial” 124431  27.0483 0.1+0.0 1.6+0.2° 2.8+0.5 7.3+1.4 4.2+0.3 0.3+0.1 2.3+0.2

Mean+SD, *p<0.05.
D Average of inorganic substance content in traditional Deonjang (D1-D19).
? Average of inorganic substance content in Commercial Deonjang (D20-D22).
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A o] &3l A= AFEAAE YEF 9o o
kLl T71hAA7 Z2AF Ao 2 AE F o], AH
o] Ae 32T FUIHAE EAEHGoH,
71 % 51 V[He], 9 Be[No Gas], 45 Sc[He], 71 Ga[He], 72
Ge[He], 75 As[He], 89 Y[No Gas], 90 Zr [He], 93 Nb[He],
107 Ag[No Gas], 111 Cd[No Gas], 118 Sn[No Gas], 121
Sb[He], 205 TI[He], 238 U[He]9] 15F& HE=A &3
o AAHQ] BAgo R Boks u, @) EA)sh= T
7194 = YEFENa), Z-HK), tl2vlsMg), Z4(Ca) <
ol HMBHEFS UYEF TS 3.12-6.84%=E UEFL
om NMEFEFe] YEF FH2 3.36-4.00%= ZAREH O
2 A5ERe) YEF o] =0t YEF o= '
o] EAstE F7194 ZEo A5 AFEA= 0.11-
0.42% =R, MFBFNE 0.25-0.35% = ATk
ntadlEe] 7ol AEFEFolE 0.07-0.36%, 7EE ol
= 0.05-0.12% 3=, Zse AFEl 0.08-0.20%,
MFEAel 0.06-0.10% AT AFBFS AEE
F7194 e AArE 2 vhd gEde 2 HAt
E Holx] ¥t AFIEFY A vt wloly
Az mat G Soj7be HYEY Fol =g
AzrEm MR A o= AE FF3} o] FolH
< AoE AsHTh P E AolE Holx|
= SUAT AR BoS uf B (L), 54B), T
2l(Cu), °}A(Zn), 2EZEF(Sr), ETE2d(Mo)e| /&=
AR AFEANA A AEFHASH(p<0.05), ElEHT
(Ti), Z&(Cr), UANI)S AF3AZET NFagolA =
Al AZEHAHp<0.05). DLEH AL 77142 &
oA xto]E HolW(Kim KM & Kim IC 2013), o]&|3
) FYAe] Aol AFAFS FYAS AHgsta N
B AAEE AHEs] dE o2 ALSETE Yoon WI
011 wWEH Fo| HighHlES gt Ae A
Z3F A3}, JEF 9.73-8.33%, ZF 0.14-1.74%, vt 1dlE
0.03-0.04%, Zr& 0.03-0.09%% F714d e YEF,
ZE, 4w, tdlE o2 ol FRFger INE
(Co), 78, ol vEF FH=EAtty Byt £
Ao AHgHE I ASERT JEF o] E9ha

E 77129 S vzt Al YERstth E=3F Oh HY
5(2009)°] AF AFHY FU1E FHFES 24 A
714 e UEEF, ZE 9, ZTE o= 4%
4.04%, 0.79%, 0.35%, 0.16% SHfFr=lo] Acka Bsted
o, YEFH Zwo dgo] B AP g AR

LFERSITY

4
b Lo

B AT AFRAS 7 1fo) AF BE AFol
A FAH HEFOR WHATNY) A AR FYB
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AL, FUIREY 22 FEERES %}*4?‘%3;%1 =4

o] AR e Edsta, I AHE FASEA
SFA T

Ao It &4 A, RS 52.34-63.06 /100

g, AW 1.59-9.95 /100 g, T¥E-2 9.73-15.09 /100

g, IEL 11.01-1721 g/100 g, BF3EL 14.59-29.06
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1 109 o] &
oMM FAFAL SFA Fsiden, &, A, oY
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ol ¥ FHHES B, oo wet AAAH dF=

A=A UERsT ope|ieqbyd dae] A

Fl

¢
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ERAL 442.25-1049.19 mg%E AS2E F47)
T o, MR A9 246.17-691.80
Pol| Hl3)] e S BT
AAs g dxg =3 Ax)
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EXE nglon o

oo

ol oft o

—_—

wokout el Ao
HolA gk, HA=o] A4 1.53-3.29%°] EEE
FET R ko Fo
FE=2] 73 9.01-18.78%2

FTEAET E3UTHp<0.05).
94 AN g4 HED Gk AFLS 5.0x10%1.9x10°
A, AF B A NP
HAET 2 duAFIE AF HAT Ass 79
B. cereus®t S. aureus®] ¥4 A3} B. cereuse] 739 1.0x
10°9.0x10" CFU/ge] EXZ Yehyled, d5a4<
1293 19% A57F AFFHY d8r|es 2943 §
W, S aureus®] 739 EE AROA AEHZA] AgTh F
Fole] AS A8 At Floem AFAR 19% F 5
ToA BHE HA, MY A 3% 2F ELE
L el=
T 32FY FdAE Y 29, O F 1552 EAE
o, HAA HFgow BHYS o, A =)
she FIdAaE UYEF, ZF, vtvls, Z2F ool
AE5HAAR] YEF e 3.12-6.84% 2 UERoH 7
g o] UEF HS 336-4.00%2 Autxoz A%
249 YEF qFo] YT YEF o= go] &
Ashs F719420 ZFo 4 AT5EZol= 0.11-0.42%
SHAE A, ASEHE 0.25-0.35% SFHEJT w1
Hlge] Zgolle ATdAd= 0.07-0.36%, MFBZd=
0.05-0.12% THF=E, ZEe dEAH e 0.08-0.20%,
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