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2008 21.6 4.8 26.4 5.8 
2009 21.0 4.9 25.9 5.9 
2010 21.9 5.4 27.3 5.7 
2011 20.4 6.8 27.2 6.1 
2012 18.8 7.8 26.6 5.8 
2013 11.2 11.4 22.6 6.1 
2014 10.4 11.1 21.5 7.1 
2015 12.3 12.0 24.3 7.2 
2016 7.5 13.9 21.4 7.7 
2017 7.7 13.3 21.0 7.8 
2018 7.7 13.8 21.4 7.5 
2019 7.7 13.2 20.9 7.3 
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2008 89.5 0.0 1.7 2.8 23.9 0.0 85.4 2.2 3.4 
2009 98.9 0.0 2.0 1.0 25.9 0.0 87.2 3.2 3.4 
2010 91.9 0.0 1.6 0.7 23.2 0.0 88.8 3.1 3.8 
2011 108.2 0.0 1.8 0.1 26.8 0.0 89.9 3.0 4.1 
2012 106.9 0.0 1.5 0.0 27.1 0.0 88.5 2.9 3.3 
2013 100.4 0.0 1.9 0.0 25.8 0.0 84.4 5.3 3.5 
2014 107.9 0.1 2.4 0.0 29.3 0.1 88.3 5.7 4.0 
2015 97.1 0.1 2.5 0.0 26.6 0.1 87.6 5.5 3.5 
2016 99.8 0.1 2.5 0.3 26.6 0.1 84.9 3.7 3.5 
2017 107.9 0.1 2.9 0.2 29.6 0.2 83.3 8.1 3.6 
2018 120.1 0.1 2.8 0.0 32.6 0.2 83.9 6.1 3.7 
2019 110.3 0.1 2.7 0.1 28.7 0.2 83.7 7.9 3.2 
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5  2008-2019  
 

   
 

     

2008 58,110 7,726 74 66 1 649 3,512 
 - - - - - - - 

2009 58,970 9 446 123 81 2 190 3,785 
 (1.48%) (22.26%) (+66.62%) (+22.87%) (+100.%) (-70.73%) (+7.78%) 

2010 57,284 7,154 115 1,889 64 1,750 4,141 
 (-2.86%) (-24.27%) (-6.23%) (+2222%) (+3100%) (+821%) (+9.39%) 

2011 61,298 6,729 55 1,865 96 2,202 5,601 
 (7.01%) (-5.94%) (-52.69%) (-1.27%) (+50.00%) (+25.83%) (+35.26%) 

2012 57,553 6,612 80 2,055 94 2,028 6,904 
 (-6.11%) (-1.74%) (+46.63%) (+10.23%) -(2.08%) (-7.88%) (+23.26%) 

2013 60,720 8,350 471 2,078 99 2,021 5,693 
 (5.50%) (+26.29%) (+489%) (+1.09%) (+5.32%) (-0.36%) (-17.54%) 

2014 70,600 13,544 680 2,209 127 2,056 5,884 
 (16.27%) (+62.20%) (+44.37%) (+6.30%) (+28.28%) (+1.77%) (+3.35%) 

2015 72,161 15,135 1,652 3,116 132 1,882 6,089 
 (2.21%) (+11.75%) (+143%) (+41.08%) (+3.94%) (-8.47%) (+3.48%) 

2016 76,694 16,157 2,177 2,412 250 2,027 6,305 
 (6.28%) (+6.75%) (+31.78%) (-22.60%) (+89.39%) (+7.68%) (+3.55%) 

2017 77,895 15,171 3,188 2,394 231 1,969 6,199 
 (1.57%) (-6.10%) (+46.44%) (-0.75%) (-7.60%) (-2.87%) (-1.68%) 

2018 75,343 14,562 3,023 2,531 233 1,348 6,627 
 (-3.28%) (-4.02%) (-5.19%) (+5.71%) (+0.76%) (-31.52%) (+6.91%) 

2019 73,140 15,210 3,405 2,574 182 1,793 6,369 
 (-2.92%) (+4.45%) (+12.64%) (+1.72%) (-21.80%) (+33.01%) (-3.89%) 

        
2009-12 58,643 7,485 93 1,473 64 1,542 5,108 
2013-17 71,614 13,671 1,634 2,442 168 1,991 6,034 
2018-19 74,241 14,886 3,214 2,552 207 1,571 6,498 

(2020)  

 

( )  
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2008-2019
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( )

( ) (
6.04%) (3.26%)

2009-2012 56.78% 2018-2019 60.48%
2009-2012 19.61%

2018-2019 8.69%  
 

6  2008-2019  
/  

 
     

    

2008 2,902 8,121 16,804 34,943 3,142 865 598 
 (4.31%) (12.05%) (24.94%) (51.86%) (4.66%) (1.28%) (0.89%) 

2009 2,914 7,916 14,114 36,279 2,651 927 573 
(4.46%) (12.11%) (21.59%) (55.49%) (4.06%) (1.42%) (0.88%) 

2010 2,956 7,813 14,569 35,101 2,578 946 - 
(4.62%) (12.21%) (22.78%) (54.88%) (4.03%) (1.48%)  

2011 3,238 7,792 13,915 39,452 2,523 930 - 
(4.77%) (11.48%) (20.51%) (58.15%) (3.72%) (1.37%)  

2012 3,423 7,890 6,709 31,932 1,633 897 - 
(6.52%) (15.03%) (12.78%) (60.84%) (3.11%) (1.71%)  

2013 3,587 7,979 7,503 37,687 1,667 827 - 
(6.05%) (13.47%) (12.66%) (63.61%) (2.81%) (1.40%)  

2014 3,688 8,396 5,933 38,020 1,506 682 343 
(6.30%) (14.34%) (10.13%) (64.92%) (2.57%) (1.16%) (0.59%) 

2015 3,974 8,455 5,893 39,023 1,558 742 480 
(6.61%) (14.06%) (9.80%) (64.90%) (2.59%) (1.23%) (0.80%) 

2016 4,651 8,560 4,909 37,238 1,644 396 - 
 (8.10%) (14.91%) (8.55%) (64.88%) (2.86%) (0.69%) - 

2018 4,771 8,751 5,277 38,285 1,651 637 89 
 (8.02%) (14.72%) (8.87%) (64.39%) (2.78%) (1.07%) (0.15%) 

2019 4,622 8,785 5,117 39,530 1,388 639 73 
 (7.68%) (14.60%) (8.51%) (65.72%) (2.31%) (1.06%) (0.12%) 
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 ( 6) 

 
     

    

        
2009-12 3,133 7,853 12,327 35,691 2,346 925 573 

 (4.98%) (12.49%) (19.61%) (56.79%) (3.73%) (1.47%) (0.91%) 
2013-17 3,975 8,348 6,060 37,992 1,594 662 412 

 (6.73%) (14.14%) (10.26%) (64.35%) (2.70%) (1.12%) (0.70%) 
2018-19 4,697 8,768 5,197 38,908 1,520 638 81 

 (7.85%) (14.66%) (8.69%) (65.05%) (2.54%) (1.07%) (0.14%) 
 

1.2006 2007 2017  
2. + + + + + + + 2016

2018  

 

2008-2019
( 7)

106,752 73,776

(2008-2019 ) 32,975
2008-2019 11.92

2018 2019 6.6-7.6 /
7.3-8.3 / ( 2020)
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7  2008-2019  
/ / / /  

  
(1) 

 
(2) 

 
(3)=(1)-(2) 

 
(4)  

(5)=(2)/(4) 

 
 

(6)=(1)/(2) 
2008 91,487 77,866 13,621 6,560 11.87 1.17 
2009 97,663 76,215 21,447 6,703 11.37 1.28 
2010 91,063 74,769 16,294 6,412 11.66 1.22 
2011 117,802 77,973 39,829 6,894 11.31 1.51 
2012 103,511 64,050 39,462 5,306 12.07 1.62 
2013 118,568 71,757 46,811 6,980 10.28 1.65 
2014 117,010 72,340 44,670 6,812 10.62 1.62 
2015 115,818 73,495 42,323 6,712 10.95 1.58 
2016 99,635 70,990 28,645 4,986 14.24 1.40 
2018 106,503 75,430 31,072 5,467 13.80 1.41 
2019 115,208 76,656 38,552 5,919 12.95 1.50 

       
2009-12 102,510 73,252 29,258 6,329 11.60 1.41 
2013-16 112,758 72,146 40,612 6,373 11.52 1.56 
2018-19 110,856 76,043 34,812 5,693 13.38 1.46 

6  
1. 6  
2. + ( + ) 

+ ( )+ +  

 

2.  

2013
2 2013-2019

8
(

)
10.33% 9.77% 8.19%

2013-2017 43.24%
2018-2019 44.68% 2013-2017

27.09% 2018-2019 25.41%  
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8  2013-2019 2  
/  

 
     

   

2013 4,356 5,108 13,947 27,314 6,280 1,339 
 (7.47%) (8.75%) (23.90%) (46.82%) (10.76%) (2.30%) 

2014 4,204 5,223 17,188 26,516 6,456 1,328 
(6.90%) (8.57%) (28.22%) (43.53%) (10.60%) (2.18%) 

2015 5,534 6,280 19,464 27,852 8,089 836 
 (8.13%) (9.23%) (28.60%) (40.93%) (11.89%) (1.23%) 

2016 5,538 7,000 18,391 28,449 7,184 818 
 (8.22%) (10.39%) (27.29%) (42.22%) (10.66%) (1.21%) 

2018 6,456 7,553 18,879 29,102 7,086 789 
 (9.24%) (10.81%) (27.02%) (41.65%) (10.14%) (1.13%) 

2019 5,513 6,543 14,465 29,543 4,766 550 
 (8.98%) (10.66%) (23.57%) (48.13%) (7.76%) (0.90%) 

       
2013-16 4,908 5,903 17,248 27,533 7,002 1,080 

 (7.71%) (9.27%) (27.09%) (43.24%) (11.00%) (1.70%) 
2018-19 5,985 7,048 16,672 29,323 5,926 670 

 (9.12%) (10.74%) (25.41%) (44.68%) (9.03%) (1.02%) 
6  

1.2006-2012 2017  
2. 6  

9 2
2013-2019

92,515 81,192

(2008-2019 ) 11,323
43.48 /

2018 2019 12.6-14.1
/ 12.5-13.0 / ( 2020)
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9  2013-2019 2  
/ / / /  

  
(1) 

 
(2) 

 
(3)=(1)-(2) 

 
(4)  

(5)=(2)/(4) 

 
 

(6)=(1)/(2) 
2013 102,022 74,525 27,497 2,054 36.29 1.37 
2014 104,078 78,148 25,930 2,341 33.39 1.33 
2015 85,942 84,170 1,773 1,808 46.55 1.02 
2016 78,463 83,454 -4,991 1,551 53.80 0.94 
2017 - - - - - - 
2018 104,623 86,129 18,494 2,199 39.17 1.21 
2019 79,960 80,726 -765 1,561 51.70 0.99 

       
2013-17 92,626 80,074 12,552 1,939 42.51 1.17 
2018-19 92,292 83,428 8,865 1,880 45.44 1.10 
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80-85% 12-18% 2-3%

5-8%

 

(phytate) B
( ) 15% <

30% 80%
B
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: 1 2 3
4 5

(ferulic acid:FA) 6 (lignan)  

1  

44-50
DF/100

65%  

2  

Table 2. 80%  
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Table  Vitamin and mineral contents of the aleurone layer (expressed in 

mg/100 g of dry aleurone matter). Adapted from Antoine et al. (2002) 

and Buri et al. (2004) 

 

Lopez et al. 

(2001)a 

O’Del et al. 

(1972)b Pomeranz (1988)c Buri et al. (2004)d 

Vitamins 

 Thiamin, B1 1.6  1.6 1.4 

 Riboflavin, B2 0.3  1 0.2 

 Niacin, B3 or 

PP 
24  61.3–90.2 32.9 

 Pyridoxin, B6 0.3  3.6 1.3 

 Folates, B9 0.8   0.2 

 Vitamin E 2   1.2 

Minerals 

 Potassium, K 1600 1100  2250 

 Phosphorus, P 1140 1400 3170 2540 

 Magnesium, 

Mg 
 530  600  1030 

 Manganese, 

Mn 
 101   13    8  

 Calcium, Ca   55   73    93 

 Iron, Fe   27   19   34   26 

                                  (Brouns et. al.,2012) 

3 (betaine) (choline) 

(thiamin) (niacin)
(folic acid) (thiamin)

riboflavin

4 (betaine)
(choline)
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1  

2%
97% 50

100 31.5 16.4 9.6
6.1 8.0 31.86

E 1 10-30
6-20

4  

2  

30%
4.9

1.5 1.8
2.1  

(albumin)
(globulin)
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6 7
15

30.2%
18.9% (gliadine) 14.0%

(glutenin) 0.3-0.37%
30.3%

34.7%
(methione) (histidine)

2% 2.5% (lysine)
18.5g/kg

6-7
FAO/WTO

 

3  

11.3-15.3%
(asparagine) (betaine)

(choline) (lecithin) (allantoin)
(arginine)  

4  

10%
84%( 52.31% 28.14%

3.55%)
91% 1.36% 2-6%
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12 28 33
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1.7 3 2
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36.3% 9.7%  
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(non-starch polysaccharide, NSP)
-1,3-1,4-

( -glucan)
-

- ( -glucanase)
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- 3.6-6.1%(MacGregor, 
1993)
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-
( 2009)

-1,3-1,6-
 

 

(two-rowed)
(six-rowed)

Komatsuda et al.( 2007)

1 5  (Jeroch and Danicke, 1995)  

(International Starch 
Institute, 2012)  

27
73

2 -10 90 -98
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(Anker-Nilssen et al., 2006) -

(Tester and Morrison, 1992)

Waxy

(Shure et al., 
1985)  

(hull-less barley) (hulled barley)
(de-hulled barley)

-
3460 3120 kcal/kg

15 11.5 (Aherne et al., 1995;)
(Bhatty et al., 1991) (pearl barley)

 

 

60% 22%
(dietary fiber) 5%  (crude fiber) 11.5%

(Batal and Dale, 2016)

2750Kcal/kg 81.5% B
(niacin)
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60% 10%

(Eggum and 
Christensen, 1975)  

- 1,4
- 1,4

- 1,6

- - 1,3-1,4
-

NSP

( 1999) -
(Smits and Annison, 1996)

-
(Ribeiro et al., 

2011) -
- -

1,3-1,4 - 1,3-1,6
(Bagriacik et al., 2009)  
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Dahloum et al. (2017)
ISA 0 25 50 75 100%(

64.7 48.5 32.4 16.2 0.0%)
( 1) 25 50%

(1-14 )
(15-42 )

(43-56 )
100% (P > 0.05)

25-75% (P < 0.05)

NSP

(Gracia et al., 2000)  

30-35

6

( )  
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1. 0 25 50 75 100%
 

 

a-e P < 0.05 (Dahloum et al., 2017) 

 

( )  

Karasek et al. (2015) 20-42 Ross 308

30 60% -

20-42

30% 60%
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(P > 0.05)

30%

 

 

Mathlouthi et al. (2011) 1-22 23-40
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(Choct et al., 1995) β-
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Kim and Kang(2016)
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Acres ( 4)
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(A=B+C+D) 
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(B) 
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) 
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 1  47.00 23.5 21.74 1.76 

1   56.50 28.2 26.12 2.18 

1  60.69 30.0 27.75 2.94 

1  78.00  30.0  27.75 20.25 

1  57.60 28.8 26.64 2.16 

  5  299.79 140.50 130.00 29.29  
( ) 50%( 30 )

221



 

109  

1.  
 
 
 
 
 

 
 
 
 

 
 
 
 

2.  

 

 

 

 

 

  

3.  

 

 

 

 

 

 

 

 

 

 

 

 

222



 

4.  

 

 

 

 

 

 

 

 

 

 

 

 

5.  

 

 

 

 

 

 

 

 

 

 

 

 

 

223



 

 

600,000   
109 4 1 12 31  

 

 

( )

 

 

 

1. 7 6
1 2  

2. 11 26
3

3. : 25
10 30  

4. 4  

 

224



 

1. 7 19 8 16 5F
( 5)  

2. 8 22 26
6  

3. 11 21 22 28
 

4. 12 23 9  
5. (

) 10  

 

 

 

 

 

 

 
1.  

 

 

 

 

 

 

 
2.

225



 

 

 

3.  

4.  

5.  

226



 

6.  

 

 

 

 

 

 

 

 

7.  

 

 

 

 

 

 

 

 

8.  

 

227



 

 

 

 

 

 

 

 

 

9.  

 
 
 
 
 
 
 
 

10.  

 

1.
  30

20 20  

2.  

3.  

4.  

 

228



 

 

109 ( )
( )  

229



 

109  

1,200,000   
109 4 1 12 31  

 

 

108

 

 

3  

GABA

230



 

100%
10

3,658  

 

7%
 

3  

1. 6/21 i

100%

1  

2. 8/5

3  

3. 109 9 19

DIY

231



 

1.  

2.  

3.  

232



 

 

 

 

 

 

 

4.  

 

 

 

 

 

 

5.  

 

1.  

1 3
1,000  

2 5 10
 

3 20

45  

4 5

233



 

10  

2.  

1  

 

2

 

3

 

4

 

 

( )
 ( )  ( )

 

234



 

 

 

235



 

109  

600,000   
109 4 1 12 31  

 

 

108

3,658
 

  

( ) 5
2   

1.  

 

2.  

 

236



 

3.  

18
 

4.  

 

5.  

 

( ) 1 4  

Let’s café 

 

 

 

 

 

 

 

 

1.  

 

 

 

237



 

 

 

 

 

 

 

 
2.  

 

 

 

 

 

 

3.  

4.  

238



 

 

1.  

1

5
 

2 (109.08.12~109.09.02)
252,580 9,850,620

4
8

12 10  

3 (10/07~10/10)
15,212

50
25  

4  (109.08.12~109.10.13 )
10 24 266,792

400 732

3.7
 

5 6 2
1 10  

 

239



 

2.  

1

 

2

 

  

( )

 

( )

  

240



 

( )

241



 

109  

600,000   
109 4 1 12 31  

 

 

108

 

 

1  

2019

 ( 1)  

1  

242



 

 ( 2)  

1  

 
( 3)  

1  

Buy Local
 ( 4)  

1  

 ( 5)  

1  

 ( 6)  

1  

 ( 7)  

1  

 ( 8)  

243



 

 

 

 

 

 

 

 
1.  

 

 

 

 

 

 
2.  

 

 

 

 

 

 
3.  

244



 

 

 

 

 

 

 
4.  

 

 

 

 

 

 
5.  

 

 

 

 

 

 
6.  

 
245



 

 

 

 

 

 

 
7.  

 

 

 

 

 

 
8.  

 

5000
7.5

 

 

108

246



 

 

5000

FB

247



 

 

615,000   
109 1 1 12 31  

 

 

1978
  2016 

2020
 10

248



 

 

(coeliac disease, CD)

(prolamines)
gliadin

2013

(quality 
protein maize, QPM) (high amylose maize, 
HAM)

QPM

249



 

 

 

 

(quality protein maize, QPM)
(high amylose maize, HAM)

( )

( )  

 

(
) (

) (
)

90/105/115/113/86/46
90/105/115/113/86/46

13% 1  

 

2  

 

 

250



 

 

 

 

 

 

 

 

 
1.  

 

 

 

 

 

  

2.  

 

 

QPM

10 20% HAM
HAM

251



 

 

 

 

 

( )

252



 

109  
1,200,000   

109 4 1 12 31  
 

 

25~35
3

 

 

 

1. -  

3

3  

253



 

2. -  

 

3. -  

 

 

 
180

CNS423
1.02g/100ml 1.06g/100ml
1.04g/100ml  

60
45

 

1.  

254



 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

2.  

255



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

256



 

 

1. ( 3) 

 

 

 

 

 

 

1.  

 

 

 

 

 

 

2.  

 

 

 

 

 

 

3.  

 

257



 

2. 4  

1  
https://drive.google.com/file/d/14R-V3sZyt4WbS1_t8_ZB1L7NLUntCK
j_/view?usp=sharing 

2  
https://drive.google.com/file/d/1RA4q9DNIu8E9C3IraTV-lrbBSxpFWeb
5/view?usp=sharing 

 

 

 

 

 

 

 

 

 

 
4.  

 

1. 6  

15
40

 

2.2020 8  

258



 

10  

 

 

 

 

 

 

 

5.  

 

 

 

 

 

 

6.  

 

 

 

 

 

 

7. 2020  

259



 

 

 

 

 

 

 

8. 2020  

 

109

3

 

 

260



 

 

565,000   
109 4 1 12 31  

 

 

(natto) Bucillus subtilis

 

K B. 
subtilis

 

 

261



 

TCA

DPPH

 

 

 

105.49g 6.25mm

 

40~120

80

60

262



 

 

 

TCA

DPPH

 

1.  

 

2.  

 

3.  

263



 

TCA

75%

 

4.  

DPPH
 

5.  

 

 

DPPH

264



 

DPPH

B. subtilis IMR-NK Aspergillus oryzae CCRC30230

B. subtilis IMR-NK
A. oryzae CCRC30230

 

 

TCA

DPPH
TCA

DPPH
 

 

1008

265



 

 

 

Smile Care Food
( UDF)

 

 

110 102 103 cells/100g 30~33

266



 

TCA
DPPH

TCA
DPPH

DPPH
TCA

DPPH
 

2018
65 14% 7 1

267



 

2026 20%

268



 

 

350,000   
109 5 15 11 30  

 

 

1996

( )  ( ) ( )
(1x2x3=6)

21% 26%
53%

 

2015 31.34% 2016
31.01% 2020 40%

2015 2019
46 2016

2017
 

269



 

 

2014

2014
5

2015

3 11  

2000

 

 

2018
11

270



 

 

1  

 

 

 

 

 

 
1.  

2  

 

 

 

 

 

 
2.  

 

 

 

 

271



 

 

 

 

 

 

 

 

 

(

)

 

 

 

 

 

 

 

 

 

 

272



 

 

 

 

 

 

 

 
 

4

5  

 

 

 

 

 
3.  

 

 

 

 

 
5.  

 

273



 

 

 

 

 

 
6  

 

2018
11

3 5
11 40% 11

 

2

274



 

 

340,000   
109 5 15 12 31  

 

 

941.9

1.38 1.79
1.76

 

(reactive oxygen species, ROS)
(H2O2) (hydroxyl radical, OH)

(lipid peroxide, LOO)

 

2 -1 (IL-1 )

275



 

-6(IL-6) - (TNF- ) mRNA
8

2

21 7
(glutathione, GSH) 33% 7

3 6 (bilirubin)
70%

(superoxide dismutase, SOD)
3

ROS 77%
(haptoglobin) 2.4-4

 

(fermented mungbean 
seed coats, FMSC)

 

 

( )  

FMSC
276



 

FMSC

 

 ( )  

FMSC

 

 

SOD (catalase, CAT) 

(malondialdehyde, MDA) 

FMSC
SOD  CAT MDA  

( )  
277



 

ROS

(peripheral blood mononuclear cell, PBMC)PBMC

PBMC

ROS  

( )  

(Porcine circovirus type 2, 
PCV2)

FMSC
PCV2 FMSC

1  

FMSC

2

 

 

 

 

 

278



 

 

 

 

 

 
1. FMSC

PCV-2  

 

 

 

 

 
2. FMSC

 

 

FMSC

FMSC
SOD

CAT FMSC

FMSC

 

279



 280



 

 

247, 950   
109 7 15 12 31  

 

 

2019 
COVID-19 2020

 

 

 

 

281



 

15
 

 2020

282

O O

O O

O O

O O

O O

O O

O O

O O

O O

O O

O O

O O

O O



 

 

2020 8

2020
10 29 10 30 2

18 C
 

 

-
 

1.

 
2.

283

O O

O O

O O

O O

O O

O O

O O

O O



 

 

 

 
 

 
-

  
18 C

( )
 

 
 

 

 

8

 

 

1.  

2016

284

O O

O O

O O

O O

O O



 

(32t/day) 2017

108 2018

130 2019

 

2.  

2016

300

 

 

 

 
 
 
 

285



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. 10 29

 

 

1.  

3 4
19 4

23 4
34 1

35 12
38 11

39 10
,  

2.  

- -

286



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. 10 29

 

 

1.  

30 3 35 11
12 25

39

  

  

287



 

 

2.  

 1999 921

 

300 1200
10

80 50

 

 

288



 

  

  
3. 10 29 2

 

16 4  

 

 

 

 

 

 
4. 10 29 6 00  

16 4  

 

1.  

69

289



 

98

108
HOHOCHA  

2.  

 

ISO22000 HACCP

SGS

290



 

 

5. 10 30

 

18 C  

1.  

Feeling18 2006
2007 2009

Gelato18
2010 

2011 18 C
2013 Pizzeria Mao's

2015  

2.  

18 C
18 C

291



 

 18 C

 

18 C 30%~50%

3

20
35.78  

  
6. 10 30 18 C

( )
3 18 C  

 

1.  

4 3
22 6 18

30 2

292



 

35 11
 

2.  

:  

1 - 2008
 

2 - 2011
 

2011
 

3 - 2015
 

  
7. 10 30

( 2)
 

 

293



 

 

-
- -

-
- -18 C

-

 

294



 

( )  ( )  

1,200,000   
109 4 1 12 31  

 

 

106 107

22 649 279,538

15 402 164,931
21 (1) (2) (3)

(4) (5)
(6) (7) (8)

(9) (10) 21

15 (1) (2)
(3) (4) (5)
(6)

 

 

295



 

I. II. III.

( ) ( )
11

106 107

 

 

 

 

( ) ( ) 107
2

 

 

 

 

 

296



 

 

 

ISBN  

( ) ( )
ISBN  

1. ( ) 

ISB  

2. ( )  

ISBN 978-9869979016 

 

1. ( ) 109 11

2. ( ) 109 12  

500 1000  

 

( ) ( )  

 

 

 

 

297



 

 

400,000   
109 5 15 12 31  

 

 

,

, ,
,

,
,

,
 

 

(HACCP) HACCP

 

 
 ( )  

298



 

24

( )  

1.
2.

3.

1.

2.

3.

1.120℃1HR 85℃
 

1.  
2.  

 
1.

 

299



 

2.  
3.

 
4.

 
5.  
6.  

 ( )  

1.

5
 

2.

 
3.

200ppm  
4.

 
5.

300



 

 
6.

 
 
1.

 
2.

 
3.

 
4.

 
5.

 

 
 

: 
 

 

301



 

 
6.

 
7.

 
8.

 
9.

 
10.

75  
1.

 
2.

 
3.

 
4.

 
5.

 

302



 

1.

 
2.

 

 
3.

 
4.

 
5.

 
6.

OK
 

7.

 
1.

 
2.

303



 

 
3.

 
4.

 
5.

5 C 2
 

1.

 
2.

 
3.

 
4.

 
5.

 
1.

 
2.

304



 

 
3.

PVC

 
4.

 
5.

 
6.

 
7.

 
8.

 

 
HACCP A+B

 

 

305



 

 

A

 

306



 

 

450,000   
109 5 15 12 31  

 

 

30
16 4,886 6,018

 

1000 4841 1000

307



 

1625

 

 

 

 

 

1.

( 3-5 /1000
 )  (

)  

2.

( ) 

 

308



 

3.
 

 

1.109 11 4
100  

2.109 11 28
200  

3.109 12 19
250  

4.109 12 23
80  

5.109 12 27
300  

 

( ).
 

1.

 
2.1000 13

(
3-5 /1000  )

309



 

13 : 1
2 3

4 5
6 7

8 9
10 11

12
13  

3.
; 

( ) 

  
 ( ).  

 

 
1.  

1 2
3  

2.  
1 2 3

 

110

310



 

-  

600,000   
109 8 01 12 31  

 

 

= =

Biodegradable plastic

..

PLA( )
(Biodegradable 

Materials) Biodegradable 
Plastics (Bio-Polymer)

(Green Plastics)  

(
... )

H2O CO2

CH4

 

311



 

 

( )  

 

 

1.  

 
PHA

( )

 

2.  

(
)

(PHA)
PHA

PHA

312



 

PHA
30~80% PHA  (PHB)

 (PHBV)  

PHB & PHBV 
 PHB

 (PP)  

3.  

Latic Acid

 

PLA  (PCL)

 

1 (PLA)

 
313



 

2  (PCL)
(60 ) 200

 

3  (PVA) (PVAc)

PVA  

4.  

 

 

CO2

314



 

60%
 

1.  

2.  

3.  

315



 

4.  

5.  

316



 

 

 

317



 

 

1. Photodegradable Plastics

PS PP PE PVC

 

PS PP PE PVC

PE

70%

 

318



 

compostable PLA PBS
PHA PBAT

PE
PP PS PVC

 

 

 

(Biodegradable 
Materials)

50%  60
 

90% 

319



 

 

 

1970

2030
2021

2002

 

2015
3 2000 2019

3 8000

122

 

320



 

2019 38

European Bioplastics

2019
53 114 

16.4
53.9

50

/
3.35 1% 2023

2018 211
262

16%

321



 

 

 

 

 

 

322



 

 

EN 13432/14995 13432
14995

ASTM D6400

 

 

323



 

 

30~40%
( ...

)

 

..

324



 

 

90,000   
109 7 15 9 30  

 

 

61 7 1 50

 

 

( )

 

( )
 

( )  

 

109 7 29
 

 

325


	空白頁面

