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Instrument Agilent 1200LC

Column C18 column

Column size 4.6mm x 150mm, 5um

Column temperature 40 (Sample Temperature : 20 )℃ ℃

Injection Volume 0.5uL

Mobile Phase A 20mM Sodium phosphate monobasic, pH 7.8

Mobile Phase B 3DW / Acetonitrile / Methanol( 10 : 45 : 45 v/v%)

FL Detector Emission 450nm , Excitation 340nm(OPA)

Emission 305nm , Excitation 266nm(FMOC)

UV Detector 338nm

1. HPLC .
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Instrument Dionex ICS3000(Dionex, USA)

Column Ionpac CS12A Ionpac AS20

Column size 4*250mm
Column temperature 30℃

Injection Volume 25uL
Flow 1mL/min

Eluent 20mM MSA(Methanesulfonic acid) 0-8min 14mM KOH

8-15min 30mM KOH

15-25min 30mM KOH

Detector CSRS URTRA (4mm) ASRS URTRA II(4mm)
Suppressed conductivity, recycle mode

Run time 15min

2. .

Φ
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No.

1 ○○ 010-3360-XXXX

2 ○○ 010-8841-XXXX

3 ○○ 011-407-XXXX

4 ○○ 010-7143-XXXX

5 ○○ 010-4527-XXXX

6 ○○ 010-8567-XXXX

7 ○○ 011-534-XXXX

8 ○○ 010-4248-XXXX

9 ○○ 010-4802-XXXX

10 ○○ 011-809-XXXX

11 ○○ 010-3538-XXXX

12 ○○ 010-2826-XXXX

13 ○○ 010-9391-XXXX

14 ○○ 010-3518-XXXX

3. 2015
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/
(mm)

( )℃ ( )℃ ( )℃

/
(mm)

( )℃ ( )℃ ( )℃

4/25 0.5 18.0 6.3 12.0 5/11 - 27.2 12.0 18.8

4/26* - 18.3 7.8 13.0 5/12 - 31.2 11.0 20.8

4/27 - 20.6 5.5 12.6 5/13**** - 31.6 12.6 22.1

4/28
***** - 23.4 5.6 14.8 5/14 - 29.9 12.8 21.8

4/29 6.0 18.1 10.2 14.3 5/15 - 27.5 14.5 20.9

4/30 - 23.1 4.9 14.5 5/16 - 22.5 11.9 16.5

5/1
**

0.0 17.4 7.1 12.6 5/17 - 23.8 9.3 16.7

5/2 0.4 20.7 7.0 13.2 5/18 0.3 25.0 10.8 19.0

5/3 1.0 21.2 6.3 13.3 5/19 21.0 19.3 15.5 17.1

5/4*** 0.5 22.0 8.1 15.2 5/20**** - 24.4 13.7 18.8

5/5*** - 24.9 8.8 17.6 5/21 - 28.4 9.1 18.8

5/6*** - 27.5 10.9 19.6 5/22 - 29.5 11.6 21.3

5/7*** - 23.9 10.9 17.0 5/23**** - 31.1 15.9 23.5

5/8*** - 28.2 8.5 18.3 5/24 - 33.1 15.3 24.4

5/9 2.0 26.1 11.4 19.8 5/25 - 31.5 16.4 24.4

5/10 15.5 21.5 14.3 16.9 5/26 - 30.0 17.7 24.0

4. , ( ).
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(%)
*

3 1000 77.5(100.0) 43.1(66.3) 72.5(103.6) 41.9(66.4) 75.0(101.6) 42.5(66.3) 78.3 82.8

500 60.0(77.4) 35.6(54.8) 70.0(100.0) 39.4(62.4) 65.0(88.1) 37.5(58.5) 78.0 85.9

4〃 1000 72.5(93.5) 42.5(65.4) 65.0(92.9) 37.5(59.4) 68.8(93.2) 40.0(62.4) 87.5 85.3

500 65.0(83.9) 38.1(58.6) 52.5(75.0) 30.0(47.5) 58.8(79.7) 34.1(53.2) 82.5 85.0

5〃 1000 57.5(74.2) 33.8(52.0) 52.5(75.0) 30.0(47.5) 55.0(74.5) 31.9(49.8) 83.8 83.8

500 57.5(74.2) 35.0(53.8) 47.5(67.9) 28.8(45.6) 52.5(71.1) 31.9(49.8) 81.3 81.1

6〃 1000 70.0(90.3) 40.0(61.5) 57.5(82.1) 34.4(54.5) 63.8(86.4) 37.2(58.0) 75.6 81.9

500 60.0(77.4) 36.3(55.8) 55.0(78.6) 30.0(47.5) 57.5(77.9) 33.1(51.6) 80.6 86.1

7〃 1000 70.0(90.3) 40.0(61.5) 60.0(85.7) 33.1(52.5) 65.0(88.1) 36.6(57.1) 78.3 82.1

500 85.0(109.7) 55.0(84.6) 75.0(107.1) 44.4(70.4) 80.0(108.4) 49.7(77.5) 84.3 87.9

77.5(100.0) 65.0(100.0) 70.0(100.0) 63.1(100.0) 73.8(100.0) 64.1(100.0)

5. AiBT-1 ( , ).

1. AiBT-1

( , ).

2. AiBT-1

( , ).

3. AiBT-1

( , ).
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(cm) (cm)
L/D

-

(cm)

**

(0~5) ( · )
( · )

(cm) ( )

3 1000 1.68 1.45 1.16 0.23 0 24.0 4.7

500 1.80 1.50 1.20 0.30 0 20.7 4.1

4〃 1000 1.77 1.55 1.14 0.22 0 18.1 4.5

500 1.63 1.42 1.15 0.22 0 18.3 5.1

5〃 1000 1.62 1.40 1.15 0.22 0 19.2 4.6

500 1.73 1.53 1.13 0.20 0 22.3 4.7

6〃 1000 1.55 1.28 1.21 0.27 0 21.0 3.9

500 1.65 1.43 1.15 0.22 0 21.3 4.6

7〃 1000 1.65 1.38 1.19 0.27 0 21.6 4.3

500 1.77 1.58 1.12 0.18 0 20.3 4.1

1.65 1.42 1.16 0.23 0 19.9 4.3

6. AiBT-1 ( , ).

4. AiBT-1 ( , ).

5. AiBT-1 ( , ).

1000 500
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/
(mm) ( )℃ ( )℃ ( )℃

/
(mm) ( )℃ ( )℃ ( )℃

4/25○ 2.0 15.0 8.1 10.7 5/11*** - 24.8 11.6 17.4

4/26 1.5 15.5 5.0 9.6 5/12 - 29.5 9.4 19.1

4/27 - 17.9 1.6 10.1 5/13 - 30.2 10.9 20.5

4/28* - 23.6 3.1 13.3 5/14**** - 27.7 9.9 20.2

4/29 6.5 17.5 9.1 12.9 5/15 - 26.0 12.2 19.5

4/30 - 21.2 5.1 13.2 5/16 - 25.6 8.6 16.4

5/1○○ 0.1 14.8 3.6 9.6 5/17 - 24.1 7.0 15.3

5/2 2.0 17.6 3.1 9.9 5/18 0.5 24.9 8.6 17.1

5/3 - 18.1 3.3 11.8 5/19 47.5 19.3 12.6 15.4

5/4
**○○○

- 19.9 9.4 14.9 5/20 - 20.9 13.1 17.0

5/5○○○ - 22.8 5.8 15.6 5/21**** - 27.2 6.8 17.0

5/6○○○ - 24.6 12.1 17.9 5/22 - 26.9 10.8 19.9

5/7
***○○○

- 23.8 8.2 15.6 5/23 - 29.7 13.3 21.0

5/8*** - 27.8 5.7 18.1 5/24 - 32.2 12.9 22.5

5/9*** 0.2 27.0 9.2 17.8 5/25 - 30.4 15.5 22.6

5/10 19.0 18.6 14.0 15.4 5/26 - 29.1 16.2 22.7

7. , ( ).
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(%)

3 1000 57.5(88.5) 61.9(90.0) 55.0(100.0) 59.4(93.1) 56.3(60.6) 60.6(91.4)

500 50.0(76.9) 59.4(86.3) 65.0(118.2) 66.3(103.9) 57.5(62.8) 62.8(94.7)

4〃 1000 55.0(84.6) 55.6(80.8) 60.0(109.1) 60.0(94.0) 57.5(57.8) 57.8(87.2)

500 72.5(111.5) 75.0(109.0) 70.0(127.3) 69.4(108.8) 71.3(72.2) 72.2(108.9)

5〃 1000 50.0(76.9) 58.1(84.4) 42.5(77.3) 55.0(86.2) 46.3(56.6) 56.6(85.4)

500 32.5(50.0) 49.4(71.8) 42.5(77.3) 55.0(86.2) 37.5(52.2) 52.2(78.7)

6〃 1000 47.5(73.1) 53.1(77.2) 45.0(81.8) 57.5(90.1) 46.3(55.3) 55.3(83.4)

500 60.0(92.3) 62.5(90.8) 60.0(109.1) 54.4(85.3) 60.0(58.4) 58.4(88.1)

Lime sulfur 60.0(92.3) 64.2(93.3) 46.7(84.9) 51.7(81.0) 53.3(88.8) 57.9(87.3)

65.0(100.0) 68.8(100.0) 55.0(100.0) 63.8(100.0) 60.0(66.3) 66.3(100.0)

8. AiBT-1 ( , ).

배 배1000 500
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(cm) (cm)
L/D

-

(cm)

*

(0~5)
( · )

( · )
(cm) ( )

3 1000 1.42 1.25 1.13 0.17 0 20.2 6.3

500 1.45 1.29 1.12 0.15 0 21.6 6.7

4〃 1000 1.44 1.28 1.13 0.16 0 19.3 6.0

500 1.49 1.30 1.14 0.18 0 17.5 6.3

5〃 1000 1.45 1.29 1.12 0.16 0 16.4 6.3

500 1.47 1.30 1.13 0.17 0 17.0 6.0

6〃 1000 1.47 1.30 1.13 0.17 0 17.9 7.0

500 1.49 1.25 1.19 0.24 0 18.2 6.3

Lime sulfur 1.51 1.38 1.09 0.13 0 18.1 6.3

1.39 1.21 1.15 0.18 0 17.5 6.3

9. AiBT-1 ( , ).

6. ( , ). 7. AiBT-1

( , ).

8. AiBT-1 ( , ).

1000 500
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9. AiBT-1 ( , ). 10. ( , ).

(%)

5 14 5 21 5 14 5 21 5 14 5 21

3 1000 66.0(94.3) 31.3(47.1) 81.1(92.0) 33.0(67.5) 73.6(93.0) 32.2(55.8)

500 66.3(94.7) 54.0(81.2) 77.0(87.3) 51.0(104.3) 71.7(90.6) 52.5(91.0)

4〃 1000 62.8(89.7) 41.0(61.7) 81.2(92.1) 42.7(87.3) 72.0(91.0) 41.9(72.6)

500 67.0(95.7) 31.0(46.6) 86.0(97.5) 39.2(80.2) 76.5(96.7) 35.1(60.8)

5〃 1000 71.1(101.6) 37.7(56.7) 80.9(91.7) 45.0(92.0) 76.0(96.1) 41.4(71.8)

500 68.0(97.1) 37.5(56.4) 86.5(98.1) 34.0(69.5) 77.3(97.7) 35.8(62.0)

6〃 1000 68.0(97.1) 36.9(55.5) 85.0(96.4) 43.6(89.2) 76.5(96.7) 40.3(69.8)

500 56.5(80.7) 48.0(72.2) 92.0(104.3) 49.0(100.2) 74.3(93.9) 48.5(84.1)

70.0(100.0) 66.5(100.0) 88.2(100.0) 58.9(100.0) 79.1(100.0) 62.7(100.0)

10. AiBT-1 ( , ).
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(cm) (cm)
L/D

-

(cm)

*

(0~5) ( · )
( · )

(cm)
( )

3 1000 1.38 1.22 1.13 0.16 0 10.9 8.3

500 1.47 1.34 1.10 0.13 0 16.2 9.0

4〃 1000 1.52 1.40 1.09 0.13 0 16.3 8.4

500 1.50 1.36 1.10 0.14 0 17.2 8.2

5〃 1000 1.40 1.31 1.07 0.09 0 15.5 8.7

500 1.35 1.26 1.07 0.09 0 13.4 8.2

6〃 1000 1.46 1.32 1.10 0.14 0 13.5 9.1

500 1.43 1.35 1.06 0.08 0 19.1 8.4

1.45 1.31 1.11 0.14 0 15.6 8.4

11. AiBT-1 ( , ).

11. ( , ). 12. AiBT-1

( , ).
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무처리 일 후3 일 후4 일 후5 일 후6 무처리 일 후3 일 후4 일 후5 일 후6

배액 배액1000 500

13. AiBT-1 ( , ).

14. AiBT-1 ( , ). 15. AiBT-1 ( , ).
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/

(mm) ( )℃ ( )℃ ( )℃

/

(mm) ( )℃ ( )℃ ( )℃

4/25 1.0 16.9 6.5 11.3 5/11 - 26.7 11.9 18.6

4/26 0.1 17.6 6.8 10.7 5/12 - 29.9 10.9 21.0

4/27 - 19.9 3.4 11.8 5/13 - 31.3 13.4 22.4

4/28* - 24.7 5.2 16.0 5/14 - 29.2 12.1 21.2

4/29 7.5 18.1 9.4 13.9 5/15 - 27.1 14.7 19.8

4/30 - 22.5 5.2 14.4 5/16**** - 23.2 11.7 16.4

5/1 - 15.8 5.8 10.9 5/17 - 25.1 9.9 17.0

5/2 4.0 19.0 4.8 11.1 5/18 0.3 25.9 10.2 18.7

5/3** - 19.4 6.1 12.8 5/19 30.5 18.4 13.6 16.1

5/4 - 22.3 8.7 15.4 5/20 - 23.4 13.4 18.0

5/5 - 25.2 6.7 17.0 5/21 - 27.7 8.5 18.6

5/6*** - 27.8 9.6 18.7 5/22 - 28.0 11.3 20.4

5/7*** - 24.2 11.9 16.6 5/23 - 31.3 13.5 22.2

5/8
***

- 28.9 8.4 18.4 5/24 - 32.2 14.8 23.3

5/9
*** 0.5 27.5 11.5 19.7 5/25 - 32.1 16.4 23.7

5/10 17.5 19.3 13.5 16.3 5/26 - 31.2 16.7 23.8

12 . ( ).
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(%)

3 1000 50.0(79.0) 66.9(125.5) 77.5(110.7) 59.4(85.8) 66.3(99.4) 63.1(102.9

500 72.3(114.2) 50.6(94.9) 66.7(95.3) 73.1(105.6) 73.8(110.6) 61.9(101.0)

4〃 1000 45.0(71.1) 58.8(110.3) 80.0(114.3) 81.9(118.4) 62.5(93.7) 70.3(114.7)

500 52.7(83.3) 62.5(117.3) 57.5(82.1) 70.0(101.2) 55.0(82.5) 66.3(108.2)

5〃 1000 67.5(106.6) 58.8(110.3) 77.5(110.7) 87.5(126.4) 72.5(108.7) 73.1(119.2)

500 62.3(98.4) 38.8(72.8) 72.2(103.1) 40.6(58.7) 67.5(101.2) 39.7(64.8)

6〃 1000 45.0(71.1) 38.1(71.5) 67.5(96.4) 34.4(49.7) 56.3(84.4) 36.3(59.2)

500 52.5(82.9) 45.0(84.4) 75.0(107.1) 48.1(69.5) 63.8(95.7) 46.6(76.0)

63.3(100.0) 53.3(100.0) 70.0(100.0) 69.2(100.0) 66.7(100.0) 61.3(100.0)

13. AiBT-1 ( , ).

16. ( ), ( )( , ).

17. AiBT-1 ( - , - ) ( , ).
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(cm) (cm)
L/D

-

(cm)

*

(0~5) ( · )
( · )

(cm)
( )

3 1000 1.08 0.76 1.42 0.32 0 13.2 5.5

500 1.06 0.74 1.44 0.32 0 13.5 5.2

4〃 1000 0.94 0.67 1.41 0.27 0 13.4 6.1

500 0.89 0.62 1.42 0.26 0 13.9 5.3

5〃 1000 0.93 0.67 1.38 0.26 0 12.5 5.5

500 1.00 0.72 1.38 0.27 0 13.1 5.7

6〃 1000 0.99 0.68 1.46 0.31 0 13.3 6.3

500 0.95 0.65 1.46 0.30 0 13.6 5.8

0.96 0.69 1.40 0.27 0 13.2 5.6

14. AiBT-1 ( , ).

18. AiBT-1 ( , ).

배 배500 1000

배 배1000 500
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19. AiBT-1 ( , ).

( , 3, 4, 5, 6 )

20. . 21. . 22. .
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(%)

3 1000 77.5(103.3) 54.4(88.7) 75.0(115.4) 62.5(100.0) 76.3(109.0) 58.4(58.4)

500 67.5(90.0) 37.5(61.2) 67.5(103.8) 39.4(63.0) 67.5(96.4) 38.4(62.0)

4〃 1000 57.5(76.7) 33.8(55.1) 62.5(96.2) 37.5(60.0) 60.0(85.7) 35.6(57.5)

500 65.0(86.7) 38.8(63.3) 50.0(76.9) 28.8(46.1) 57.5(82.1) 33.8(54.6)

5〃 1000 55.0(73.3) 35.0(57.1) 50.0(76.9) 30.0(48.0) 52.5(75.0) 32.5(52.5)

500 60.0(80.0) 35.0(57.1) 80.0(123.1) 45.0(72.0) 70.0(100.0) 40.0(64.6)

+ 75.0(100.0) 61.3(100.0) 65.0(100.0) 62.5(100.0) 70.0(100.0) 61.9(100.0)

15. AiBT-1 ( , ).
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(cm) (cm)
L/D

-

(cm)

*

(0~5)

( ·

)
( ·

)

(cm)
( )

3 1000 1.72 1.52 1.13 0.20 0 15.6 5.6

500 1.58 1.40 1.13 0.18 0 16.8 5.5

4〃 1000 1.57 1.35 1.16 0.22 0 16.9 6.1

500 1.58 1.30 1.22 0.28 0 17.7 5.4

5〃 1000 1.70 1.45 1.17 0.25 0 16.9 6.6

500 1.50 1.35 1.11 0.15 0 17.2 4.7

1.60 1.40 1.14 0.20 0 18.8 4.3

16. AiBT-1 ( , ).

23. AiBT-1

.

24. AiBT-1

.

25. AiBT-1 .

( :4.3 ) ( :4.7~6.6 )



- 48 -

(%)

3 ( ) 77.5(100.0) 43.1(66.3) 72.5(103.6) 41.9(66.4) 75.0(101.6) 42.5(66.3)

( )〃 58.0(74.8) 33.8(52.0) 63.0(90.0) 36.8(58.3) 60.5(82.0) 35.3(55.1)

4 ( )〃 72.5(93.5) 42.5(65.4) 65.0(92.9) 37.5(59.4) 68.8(93.2) 40.0(62.4)

( )〃 77.0(99.4) 44.8(68.9) 57.0(81.4) 33.3(52.8) 67.0(90.8) 39.1(61.0)

77.5(100.0) 65.0(100.0) 70.0(100.0) 63.1(100.0) 73.8(100.0) 64.1(100.0)

17. AiBT-1 * ( , ).
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(cm) (cm)
L/D

-

(cm)

*

(0~5) ( · )
( · )

(cm) ( )

3 ( ) 1.68 1.45 1.16 0.23 0 24.0 4.7

3〃 1.67 1.50 1.11 0.17 1~2 21.1 4.1

4 ( )〃 1.77 1.55 1.14 0.22 0 18.1 4.5

4〃 1.82 1.60 1.14 0.22 0~1 19.5 3.9

1.65 1.42 1.16 0.23 0 19.9 4.3

18. AiBT-1 * ( , ).

26. .
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(%)

3 77.5(100.0) 43.1(66.3) 72.5(103.6) 41.9(66.4) 75.0(101.6) 42.5(66.3)

3 +4〃 67.5(87.1) 44.4(68.3) 70.0(100.0) 40.6(64.3) 68.8(93.2) 42.5(66.3)

3 +4 +5〃 62.5(80.6) 35.6(54.8) 62.5(89.3) 37.5(59.4) 62.5(84.7) 36.6(57.1)

4〃 72.5(93.5) 42.5(65.4) 65.0(92.9) 37.5(59.4) 68.8(93.2) 40.0(62.4)

4 +5〃 70.0(90.3) 41.3(63.5) 57.5(82.1) 32.5(51.5) 63.8(86.4) 36.9(57.6)

4 +5 +6〃 62.5(80.6) 36.3(55.8) 60.0(85.7) 33.1(52.5) 61.3(83.1) 34.7(54.1)

77.5(100.0) 65.0(100.0) 70.0(100.0) 63.1(100.0) 73.8(100.0) 64.1(100.0)

19. AiBT-1 ( , ).

(cm) (cm)
L/D

-

(cm)

*

(0~5)
( · )

( · )
(cm) ( )

3 1.68 1.45 1.16 0.23 0 24.0 4.7

3 +4〃 1.70 1.49 1.14 0.21 0 18.5 4.7

3 +4 +5〃 1.80 1.50 1.20 0.30 0~1 19.6 4.3

4〃 1.77 1.55 1.14 0.22 0 18.1 4.5

4 +5〃 1.74 1.53 1.14 0.21 0 18.1 4.2

4 +5 +6〃 1.71 1.44 1.19 0.28 0~1 18.7 4.9

1.65 1.42 1.16 0.23 0 19.9 4.3

20. AiBT-1 ( , ).



- 51 -

(%)

4 * 72.5(93.5) 42.5(65.4) 65.0(92.9) 37.5(59.4) 68.8(93.2) 40.0(62.4)

+ 61.0(78.7) 35.6(54.8) 58.0(82.9) 33.8(53.6) 59.5(80.6) 34.7(54.1)

+ +
62.0(80.0) 36.2(55.7) 59.0(84.3) 34.4(54.5) 60.5(82.0) 35.3(55.1)

5〃 71.1(101.6) 37.7(56.7) 80.9(91.7) 45.0(92.0) 76.0(96.1) 41.4(71.8)

+ 65.0(83.9) 37.9(58.3) 55.0(78.6) 32.1(50.9) 60.0(81.3) 35.0(54.6)

+ +
69.0(89.0) 40.3(62.0) 46.0(65.7) 26.8(42.5) 57.5(77.9) 33.5(52.3)

77.5(100.0) 65.0(100.0) 70.0(100.0) 63.1(100.0) 73.8(100.0) 64.1(100.0)

21. AiBT-1 ** ( , ).
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(cm) (cm)
L/D

-

(cm)

*

(0~5)
( · )

( · )
(cm)

( )

4 * 1.77 1.55 1.14 0.22 0 18.1 4.5

+ 1.70 1.50 1.13 0.20 0 21.1 4.5

+ +
1.68 1.37 1.23 0.32 0 19.0 4.2

5〃 1.62 1.40 1.15 0.22 0 19.2 4.6

+ 1.72 1.50 1.14 0.22 0 18.5 3.8

+ +
1.75 1.55 1.13 0.20 0 19.0 4.7

1.65 1.42 1.16 0.23 0 19.9 4.3

22. AiBT-1 ** ( , ).

7. AiBT-1
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(mg/kg)

Cl-

SO4
2-

PO4
3-

Na+

NH4
+

K+

Mg2+

Ca2+

28.4

514.2

989.5

77.7

50.5

3590.9

504.0

447.5

26.2

502.9

928.4

40.7

6.1

3517.4

565.0

488.0

Cl-

SO4
2-

PO4
3-

Na+

NH4
+

K+

Mg2+

Ca2+

26.3

534.5

893.0

114.7

74.6

3314.5

407.6

320.1

53.2

987.3

1332.4

17.6

0.1

3814.7

438.1

307.2

23. AiBT-1 ( , ).
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+1 +2 +4 +5 +6 +7 +8 +9 +10 +11 +12

4.18 4.19 4.21 4.22 4.23 4.24 4.25 4.26 4.27 4.28 4.29

( )
( )

100

( )

( )
( )

100

( )

18 2.8 277.8 63 3.2 320.6

+1 15 1.7 173.3 52 1.4 144.2

+2 11 1.9 190.9 36 2.2 222.2

+4 10 2.5 250.0 37 2.4 243.2

+5 13 1.9 192.3 89 2.0 195.5

+6 24 1.7 170.8 70 1.7 170.0

+7 15 2.6 260.0 81 2.3 229.6

+8 26 1.5 146.2 56 1.6 160.7

+9 27 2.2 214.8 75 1.4 144.0

+10 37 2.4 237.8 137 1.4 143.1

+11 36 1.3 133.3 86 1.4 138.4

+12 36 1.9 194.4 102 1.6 158.8
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(%)

26.74 36.71 23.77

+1 66.67 61.19 68.22

+2 54.91 65.00 51.22

+4 41.33 37.50 42.31

+5 49.49 44.44 50.14

+6 60.98 64.29 60.07

+7 49.32 48.00 49.59

+8 63.32 70.54 59.09

+9 59.11 53.23 61.70

+10 59.89 49.43 63.30

+11 63.30 67.57 61.24

+12 59.79 57.06 60.87

57.95 57.96 57.98
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27. +4 , 29 (2013. 5. 21 ) , ‘ ’

28. +5 , 29 (2013 5 21 ) , ‘ ’

28. +7 , 28 (2013 5 21 ) , ‘ ’
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+1 +2 +3 +4 +5 +6 +7 +8 +9 +10 +11

4.18 4.19 4.21 4.22 4.23 4.24 4.25 4.26 4.27 4.28 4.29
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(mg/kg)

ASP

GLU

ASP

SER

GLN

HIS

GLY

THR

ARG

ALA

GABA

TYR

VAL

MET

TRY

PHE

ISO

LEU

LYS

Hydro-PRO

PRO

137.5

612.9

8254.4

314.1

110.5

45.7

38.0

102.9

252.7

198.0

93.8

67.9

134.4

20.3

279.4

132.3

55.3

68.0

61.5

-

122.0

4519.1

1147.5

-

764.8

-

390.9

532.9

741.7

1215.5

1350.0

118.2

530.2

1168.9

279.8

-

903.9

996.4

1479.5

980.6

184.7

1081.7

137.0

719.1

9126.9

397.1

103.1

47.9

38.6

113.3

231.0

259.0

112.3

69.3

168.7

19.6

347.0

155.6

73.5

84.9

90.7

-

150.5

3101.7

406.2

-

418.5

-

260.9

299.9

488.6

1102.1

1382.6

93.2

469.4

986.9

223.4

-

727.0

859.0

1203.4

746.5

159.2

1083.6

11101.6 18386.3 12445.1 14012.1

ASP

GLU

ASP

SER

GLN

HIS

GLY

THR

ARG

ALA

GABA

TYR

VAL

MET

TRY

PHE

ISO

LEU

LYS

Hydro-PRO

PRO

138.8

792.8

9344.6

421.9

94.2

57.0

37.6

188.4

228.7

403.1

110.7

65.2

145.1

15.1

428.0

124.9

86.2

84.9

98.9

-

148.4

3000.5

381.4

-

452.0

-

273.3

304.9

554.1

1064.7

1417.2

128.2

481.2

1012.2

234.2

-

730.2

894.7

1239.9

783.3

164.2

1039.2

179.0

486.0

12043.7

508.5

232.7

125.4

44.9

227.2

200.2

325.0

93.0

56.1

203.4

28.8

653.3

114.9

91.2

70.1

73.5

-

112.8

6079.1

2595.4

-

1118.3

-

521.0

1019.3

940.2

1118.0

1224.4

111.4

617.8

1205.2

290.1

-

989.3

979.7

1580.4

1145.5

422.8

1066.8

13014.5 14155.4 15869.7 23024.7
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(%)

AiBT-1

0.009±0.001

0.245±0.020

0.013±0.004

0.290±0.057

0.200±0.057

0.003±0.001

0.004±0.001

0.065±0.007

0.011±0.001

29. AiBT-1 .

(mg/kg)

AiBT-1 Glucose

MAN

GLY

GLU

THR

SER

ALA

179.6 (70.7)

67.8 (26.7)

2.6 (1.0)

1.7 (0.7)

0.9 (0.4)

0.8 (0.3)

0.7 (0.3)

254.1 (100)

30. AiBT-1
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( )㎡ ( )㎡

4 3 12 5 236.25
472.5

4 3 12 5 236.25

, , L/D,
, , , 2

05 26
10 30

2
3 .

7
5 7, 10, 17, 24,

31
6 7, 14

(0-9)
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( )%

AiBT-1 1,000 81.3(1.7) 9.3(88.1) 10.7(86.4)

AiBT-1 500 76.0(8.1) 6.7(91.4) 6.3(92.0)

27.4(72.6) 29.5(70.5) 28.3(71.7)

82.7(0) 78.3(0) 78.7(0)

(g)
L/D

(kg/cm2) ( ) (0Brix) (%) ( )*

1,000 312.7 0.86 3.8 5.6 13.8 0.24 0 0

500 311.3 0.85 3.9 5.9 13.3 0.26 0 0.5~1

310.2 0.85 3.9 5.8 13.5 0.26 0 1

280.3 0.85 3.9 5.5 13.2 0.26 0 0
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( )
( )

100

( )
( )

( )

100

( )

10 4.60 460 45 4.76 476

+3 33 4.18 418 142 3.51 351

+5 37 3.59 359 114 4.06 406

+7 26 3.96 396 85 3.85 385

( )
( )

100

( )
( )

( )

100

( )

18 4.06 406 55 5.05 505

+3 35 3.69 369 160 3.33 333

+5 36 3.97 397 156 3.84 384

+7 30 4.53 453 204 3.85 385

( ) ( ) (%)

243 52 191 214 46 168 11.9 11.5 12

+3 752 147 605 636 138 498 15.4 6.1 17.7

+5 655 159 496 596 133 463 9 16.3 6.7

+7 478 128 350 430 103 327 10 19.5 6.5

( ) ( ) (%)

306 79 227 278 73 205 9.1 7.5 26

+3 809 163 646 662 129 533 18.2 20.9 17.5

+5 815 156 659 742 143 599 9 8.33 9.1

+7 966 143 823 922 136 786 4.6 4.9 4.5
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- 68 -

(%)

38.0 36.1 37.1

56.3 56.5 56.4

Lime sulfur 63.3 57.0 50.7

68.0 62.2 65.1

40. AiBT-1 ( , ).

(cm) (cm)
L/D

-

(cm)

**

(0-5) ( · )
( · )

(cm) ( )

1.27 0.96 1.32 0.31 1 2∼ 18.5 6.3

1.45 1.28 1.13 0.17 0 21.6 6.4

Lime sulfur 1.51 1.38 1.09 0.13 0 ( ) 21.2 6.3

1.39 1.11 1.26 0.28 0 17.5 6.3

41. AiBT-1 ( , ).

무처리 처리Lime sulfur

30. ( )



- 69 -

(%)

22.1 32.0 27.1

36.5 38.4 37.5

66.0 48.1 57.1

42. AiBT-1 ( , ).

(cm) (cm)
L/D

-

(cm)

a

(0~5) ( · )
( · )

(cm) ( )

1.20 1.04 1.15 0.16 3 10.0 8.3

1.48 1.36 1.09 0.13 0 14.7 8.6

1.45 1.31 1.11 0.14 0 15.6 8.4

43. AiBT-1 ( , ).

31. ( ), ( ), 32. - ( ), - ( ),
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(%)

3 57.5 61.9 55.0 59.4 56.3 60.6

+ * 52.5 53.1 55.0 58.8 53.8 55.9

4 55.0 55.6 60.0 60.0 57.5 57.8

+ * 57.5 56.9 32.5 44.4 45.0 50.6

5 50.0 58.1 42.5 55.0 46.3 56.6

+ * 52.5 58.8 55.0 60.6 53.8 59.7

6 47.5 53.1 45.0 57.5 46.3 55.3

+ * 40.0 52.5 40.0 50.0 40.0 51.3

65.0 68.8 55.0 63.8 60.0 66.3

44. AiBT-1 ( , ).

(cm) (cm)
L/D

-

(cm)

**

(0~5) ( · )
( · )

(cm) ( )

3 1.42 1.25 1.13 0.17 0 20.2 6.3

+ * 1.40 1.30 1.08 0.10 0 20.0 5.7

4 1.44 1.28 1.13 0.16 0 19.3 6.0

+ * 1.40 1.26 1.11 0.14 0 18.9 6.7

5 1.45 1.29 1.12 0.16 0 16.4 6.3

+ * 1.43 1.22 1.17 0.21 0 17.6 6.3

6 1.47 1.30 1.13 0.17 0 17.9 7.0

+ * 1.43 1.20 1.19 0.22 0 14.5 6.0

Lime sulfur 1.51 1.38 1.09 0.13 0 21.2 6.3

1.39 1.11 1.26 0.28 0 17.5 6.3

45. AiBT-1 ( , ).



- 71 -

(%)

3 50.0 66.9 77.5 59.4 66.3 63.1

+ * 47.5 45.6 60.0 59.4 53.8 52.5

4 45.0 58.8 80.0 81.9 62.5 70.3

+ * 67.3 69.4 70.0 76.9 68.8 73.1

5 67.5 58.8 77.5 87.5 72.5 73.1

+ * 62.7 49.4 55.0 52.5 58.8 50.9

6 45.0 38.1 67.5 34.4 56.3 36.3

+ * 47.3 43.8 62.5 37.5 55.0 40.6

63.3 53.3 70.0 69.2 66.7 61.3
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(cm) (cm)
L/D

-

(cm)

**

(0-5) ( · )
( · )

(cm) ( )

3 1.08 0.76 1.42 0.32 0 13.2 5.4

+ * 0.96 0.66 1.45 0.30 0 11.3 5.5

4 0.94 0.67 1.41 0.27 0 13.4 5.7

+ * 0.97 0.71 1.36 0.25 0 11.9 5.3

5 0.93 0.67 1.38 0.26 0 12.5 5.6

+ * 0.97 0.67 1.46 0.31 0 13.0 5.6

6 0.99 0.68 1.46 0.31 0 13.3 6.1

+ * 0.99 0.70 1.43 0.30 0 12.8 5.4

0.96 0.69 1.40 0.27 0 13.2 5.7

47. AiBT-1 ( , ).
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A B C D E

( )

( /10a)
( / ) ( /10a) ( /10a) ( /10a)

0 29.5 36.2 10.2 12.5 612 750 612 750

(2 )
27.6 18.9 16.7 6.5 5.8 390 348 417.60 375.60

4.8 20.1 10.9 7.0 3.8 420 228 424.80 232.80

AiBT-1 41.2 13.5 10.6 4.7 3.7 282 222 323.20 263.20

3
8 /1 ,

166 /10a,
60,000 /1 /1

( 5

+ )

E=A+D
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A B C D E

( )

( /10a) ( / ) ( /10a) ( /10a) ( /10a)

0 37.5 36.2 6.5 6.3 390 378 390 378

(2 )
27.6 28.2 19.8 4.9 3.4 294 204 321.60 231.60

4.8 23.0 20.5 4.0 3.5 240 210 244.80 214.80

AiBT-1 41.2 15.9 19.6 2.8 3.4 168 204 209.20 245.20

3
8 /1 ,

83 /10a,

60,000 /1 /1

( 5

+ )

E=A+D

번호 약제 희 배수

1 물 -

2 AiBT-1 배1000

3 AiBT-1 배100

4 사 황 제품A 배100
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( )

33. .
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번호 약제 희 배수

A1 물 -

A2 AiBT-1 배1000

A3 AiBT-1 배100

A4 사 황 제품A 배100

Group Enzyme Substrate

Trypsin
N- -benzoyl-D L-arginineα

b-naphthylamide hydrochoride (L-BAPNA)

Chymotrypsin
N-Succinyl-Ala-Ala-Pro-Phep-nitroanilide

(SA2PFpNA)
Estrase 4-Nitrophenyl acatate (p-NPAC)

Alkaline

phosphatase
p-Nitrophenyl phosphate hexahydrate (pNPP)

Aminopeptidase L-Leucine p-Nitroanilide (LPNA)

Amylase amylose azure

Lipase 2,3-dimercapto-1-propanol tributyrate

Acetylcholine

esterase

5,5-dithio-bis 2-nitrobenzoic acid (DTNB),

acetylcholine iodide
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Φ

51. AiBT-1 ( , , 2013 ).
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Φ
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Φ

53. AiBT-1 ( , , 2013 ).
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0

5

10

15

20

1일 6일 11일 16일 21일 26일

0

5

10

15

20

1일 6일 11일 16일 21일 26일

0

5

10

15

20

25

1일 6일 11일 16일 21일 26일
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Φ
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계 수 향상
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Φ
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Φ
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Φ
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- 105 -
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Φ
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Φ
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α
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Φ

23. AiBT-1 , ( , , 2014 )
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a

f

85. ( ).
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(%)

z83.3a 31.7b 45.0b 15.4b 64.2b 23.5b

91.7a 32.5b 33.3b 8.8b 62.5b 20.6b

93.3a 50.8a 91.7a 46.7a 92.5a 48.8a
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39. AiBT-1 2 ( ). 40. AiBT-1 5 ( ).

40. AiBT-1 ( ).

41. AiBT-1 ( ). 42. AiBT-1 ( ).
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(mm) (mm)
L/D

*

(0~5) ( · ) ( · )

23.3az 18.4a 1.27a 0

22.9a 18.4a 1.26a 0

21.6b 18.6a 1.17b 0

87. AiBT-1 ( , , 2015 ).

43. AiBT-1 ( ).
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Φ
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(mm) (mm)
L/D

*

(0~5) ( · ) ( · )

#
( )+AiBT

-1
22.5bz 18.6a 1.22b 0

AiBT-1 23.3a 18.4a 1.28a 0

21.6c 18.6a 1.16c 0

90. AiBT-1 ( , , 2015 ).
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44. ( ).

AiBT-1 +AiBT-1

45. AiBT-1 .

Φ
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Φ
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(mm) (mm)
L/D

*

(0~5) ( · ) ( · )

AiBT-1+ 1# 21.2bz 17.3c 1.24a 0

AiBT-1+ 2# 21.6b 19.6a 1.11c 0

AiBT-1 23.3a 18.4b 1.28a 0

21.6b 18.6ab 1.16b 0

101. # AiBT-1 ( , , 2015 ).
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˟

4/24 4/25 4/26 4/27 4/28 4/29 4/30 5/1 5/2

( )℃

( / / )

24.3

7.6

15.3

25.4

5.8

15.0

26.0

6.9

16.7

26.0

10.1

17.6

28.0

9.2

19.2

23.0

14.7

17.6

30.0

12.2

20.8

28.7

13.5

20.6

26.2

13.1

19.9

(mm) - - - - - 1.0 - - 0.7

1 2 3

( ) ( )
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˟

4/24 4/25 4/26 4/27 4/28 4/29 4/30 5/1 5/2

( )℃

( / / )

24.7

11.5

17.2

26.0

8.0

17.3

28.3

9.6

19.3

28.4

12.4

20.3

25.8

11.6

19.3

19.2

15.3

17.5

27.1

15.0

21.0

29.1

15.3

21.8

28.1

16.7

22.0

(mm) - - - - 0.1 13.5 - - -

(M26

)
1 2

(M9) 1 2

5 18 ( 3 )
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˟

4/24 4/25 4/26 4/27 4/28 4/29 4/30 5/1 5/2

( )℃

( / / )

23.5

9.0

15.7

26.5

8.7

17.1

28.2

8.8

18.5

27.7

10.9

19.0

23.8

14.7

17.0

22.5

14.5

17.8

24.8

14.9

19.6

25.9

15.0

20.2

25.7

15.6

20.2

(mm) - - - - 22.5 39.0 - - 3.4

1 2

5 7 ( 1 ) 5 21 ( 3 )
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˟

4/22 4/23 4/24 4/25 4/26 4/27 4/28 4/29 4/30

( )℃

( / / )

24.6

11.0

17.7

25.1

9.3

17.6

26.1

11.2

19.2

27.0

11.1

19.7

30.0

12.2

21.9

29.5

14.7

22.0

25.4

14.8

19.7

17.5

14.7

16.0

25.7

13.5

18.8

(mm) - - - - - - 0.4 7.0 -

,

1
2

,

1
2
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˟

4/24 4/25 4/26 4/27 4/28 4/29 4/30 5/1 5/2

( )℃

( / / )

24.5

9.9

16.8

25.2

6.5

16.5

27.9

8.3

19.3

27.7

11.9

19.8

23.5

7.4

17.4

16.7

14.0

14.9

24.6

13.3

17.6

28.1

11.1

19.6

27.1

13.4

19.9

(mm) - - - - 0.1 7.5 - - 1.5

1
2
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4/21 4/22 4/23 4/24 4/25 4/26 4/27 4/28 4/29

( )℃

( / / )

23.5

6.3

14.0

21.9

8.6

15.8

24.6

9.5

17.3

25.4

12.0

18.6

26.2

7.8

18.4

28.9

8.0

20.5

28.5

12.7

21.5

25.7

9.4

18.0

17.5

14.9

15.8

(mm) - - - - - - - 0.2 9.1

1 2

1 2
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˟ ˟ ˟ ˟

4/21 4/22 4/23 4/24 4/25 4/26 4/27 4/28 4/29

( )℃

( / / )

19.8

3.3

12.1

23.4

7.7

15.8

25.5

7.6

18.4

23.8

8.8

15.8

22.3

6.1

15.8

29.8

16.1

23.1

29.1

17.5

22.7

25.6

13.4

18.8

16.4

12.3

13.0

(mm) - - - - - - - - -
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˟

4/18 4/19 4/20 4/21 4/22 4/23 4/24 4/25 4/26

( )℃

( / / )

23.0

2.2

13.3

15.1

9.6

13.0

13.8

4.2

10.3

21.4

1.7

11.8

20.7

6.3

14.8

23.6

3.7

16.9

23.2

11.4

17.6

24.7

5.4

17.1

26.9

7.6

19.4

(mm) - 21.5 13.5 - - - - - -
1 2

4/27 4/28 4/29 4/30 5/1 5/2 5/3 5/4 5/5

( )℃

( / / )

27.1

13.3

21.1

25.4

7.8

17.6

17.1

14.3

15.7

26.0

12.5

17.8

29.1

10.8

19.6

28.5

11.8

20.8

20.1

16.1

16.9

20.8

11.7

16.9

21.5

3.9

13.6

(mm) - - 3.0 - - - 14.0 - -
3

1
2
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˟

( ) ( )

4/22 4/23 4/24 4/25 4/26 4/27 4/28 4/29 4/30

( )℃

( / /

)

24.6

6.1

15.1

24.3

4.2

15.1

26.1

6.6

16.5

26.6

4.8

16.1

29.7

7.0

18.9

28.7

10.0

19.5

25.9

8.7

17.6

16.2

12.9

14.4

23.1

11.9

16.3

(mm) - - - - - - 1.0 3.5 -

1 2
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˟

4/22 4/23 4/24 4/25 4/26 4/27 4/28 4/29 4/30

( )℃

( / /

)

22.3

5.0

12.5

24.6

1.2

12.8

25.0

3.3

13.9

26.1

1.9

13.9

29.1

2.8

16.8

28.9

7.1

17.7

25.5

6.1

17.1

18.3

13.3

15.5

24.9

12.3

17.3

(mm) - - - - - - - 3.5 -

1 2
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˟

4/24 4/25 4/26 4/27 4/28 4/29 4/30 5/1 5/2

( )℃

( / /

)

25.0

3.3

13.9

26.1

1.9

13.9

29.1

2.8

16.8

28.9

7.1

17.7

25.5

6.1

17.1

18.3

13.3

15.5

24.9

12.3

17.3

29.5

9.9

19.2

29.1

10.3

20.3

(mm) - - - - - 3.5 - - -

1
2
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˟

( )

4/24 4/25 4/26 4/27 4/28 4/29 4/30 5/1 5/2

( )℃

( / /

)

24.6

5.6

14.6

25.6

2.2

14.0

28.8

3.8

16.9

28.1

9.2

18.2

25.3

6.1

16.6

15.8

12.0

14.0

23.5

10.9

15.9

28.8

10.3

18.3

28.4

9.4

19.6

(mm) - - - - - 4.5 - - -
1 2

1 2
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˟

4/19 4/20 4/21 4/22 4/23 4/24 4/25 4/26 4/27

( )℃

( / / )

16.5

10.3

13.5

12.5

6.4

9.5

22.4

5.6

12.1

22.4

5.2

12.9

24.1

2.2

13.1

24.6

5.6

14.6

25.6

2.2

14.0

28.8

3.8

16.9

28.1

9.2

18.2
(mm) 7.5 10.0 - 0.0 - - - - -

1 2

4/28 4/29 4/30 5/1 5/2 5/3 5/4 5/5 5/6

( )℃

( / / )

25.3

6.1

16.6

15.8

12.0

14.0

23.5

10.9

15.9

28.8

10.3

18.3

28.4

9.4

19.6

19.3

14.4

16.2

22.8

7.4

16.8

23.6

1.1

12.7

24.9

3.2

13.5
(mm) - 4.5 - - - 3.0 - - -

1 2

( ) ( )
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˟

4/13 4/14 4/15 4/16 4/17 4/18 4/19 4/20 4/21

( )℃

( / / )

11.1

9.6

10.2

14.8

7.9

10.1

20.6

6.0

13.7

24.6

9.6

15.2

20.7

7.6

14.4

22.6

10.6

16.3

16.5

11.0

13.4

12.5

8.5

10.8

19.6

6.3

13.5

(mm) 26.1 35.3 - 2.3 - 2.8 11.5 4.8 -

1
2

4/22 4/23 4/24 4/25 4/26 4/27 4/28 4/29 4/30

( )℃

( / / )

24.4

12.0

17.0

25.2

11.0

18.4

25.5

13.2

17.1

22.9

10.2

17.3

30.0

15.7

23.1

29.3

18.8

23.3

24.9

16.5

20.8

19.3

13.3

14.6

17.3

12.6

14.8

(mm) - - - - - - - 2.5 -

1 1
2

1 2



- 148 -

(mg/kg)

2013 2014 2015 2013 2014 2015

Cl-

SO4
2-

PO4
3-

Na+

NH4
+

K+

Mg2+

Ca2+

20.7

356.4

894.0

22.0

80.3

3,127.6

282.8

218.9

21.6

364.7

786.2

15.7

77.0

3,686.7

361.8

287.2

23.8

312.2

976.2

26.4

143.0

3,258.7

244.9

129.8

24.4

303.7

918.7

19.7

36.4

3,219.2

292.7

212.6

27.4

447.4

1,104.2

9.1

44.3

4,399.3

425.7

297.4

40.5

552.5

1,200.5

45.4

132.5

4,046.3

476.3

295.3

102. ‘ ’ AiBT-1 .
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1 0 0

1 5 0

2 0 0

2 5 0

처 리 전 처 리 1주 일 후 처 리 2주 일 후

배 액

기 준 액

무 처 리

25. .

2 0

3 0

4 0

5 0

처리전 처리 1주일후 처리 2주일후

배액

기준액

무처리

26. .
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3 .6 7 3 .6 6  

0 .0 0

1 .0 0

2 .0 0

3 .0 0

4 .0 0

5 .0 0

무 처 리 처 리

0 . 0 0

5 . 0 0

1 0 . 0 0

1 5 . 0 0

A iB T - 1 +결 실 향 상 제 A iB T - 1



- 151 -



- 152 -

4 17 4 21
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/
(mm) ( )℃ ( )℃ ( )℃

/
(mm) ( )℃ ( )℃ ( )℃

4/13 13.5 10.5 12.8 9.2 5/1 - 21.5 29.6 14.3

4/14 8.5 11.8 17.4 8.7 5/2 - 22.3 28.0 15.4

4/15a 0.5 14.7 22.3 8.0 5/3 12.5 18.4 21.8 17.5

4/16 0.5 14.3 24.6 8.9 5/4 - 19.7 24.1 14.6

4/17b - 14.4 21.7 6.4 5/5 - 18.1 25.3 9.6

4/18 3.5 14.5 22.5 7.4 5/6 - 19.0 25.5 11.4

4/19 6.5 14.1 17.2 12.0 5/7 - 20.7 27.8 12.9

4/20bc 16.5 11.6 13.6 9.5 5/8 - 20.7 26.0 13.4

4/21 - 15.5 23.3 8.2 5/9f 0.1 20.7 27.1 16.2

4/22 - 17.7 24.6 11.0 5/10 - 18.0 26.8 13.3

4/23 - 17.6 25.1 9.3 5/11 8.5 18.5 23.8 13.5

4/24 - 19.2 26.1 11.2 5/12 7.5 18.9 23.1 13.8

4/25 - 19.7 27.0 11.1 5/13 - 22.3 29.3 13.6

4/26 - 21.9 30.0 12.2 5/14 - 23.0 29.8 15.5

4/27 - 22.0 29.5 14.7 5/15 0.1 23.5 28.2 19.7

4/28 0.4 19.7 25.4 14.8 5/16 - 21.0 28.7 14.7

4/29 8.0 16.0 17.5 14.7 5/17 - 20.9 27.8 12.8

4/30 - 18.8 25.7 13.5 5/18 5.0 16.0 19.2 14.7
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(%)

z74.42a 62.33a 58.52b 37.68b 64.33b 41.27b

78.67a 67.42a 61.25b 49.87a 62.57b 44.00b

ATS 77.26a 72.50a 64.45b 55.72a 70.52b 53.27b

93.47a 61.77a 92.33a 58.31a 90.25a 79.23a
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A B C D E

( )

( /10a)
( / ) ( /10a) ( /10a) ( /10a)

0 29.5 36.2 10.2 12.5 612 750 612 750

(2 )
27.6 18.9 16.7 6.5 5.8 390 348 417.60 375.60

4.8 20.1 10.9 7.0 3.8 420 228 424.80 232.80

AiBT-1 41.2 13.5 10.6 4.7 3.7 282 222 323.20 263.20

3
8 /1 ,

166 /10a,

60,000 /1 /1

( 5

+ )

E=A+D

A B C D E

( )

( /10a)
( / ) ( /10a) ( /10a) ( /10a)

0 37.5 36.2 6.5 6.3 390 378 390 378

(2 )
27.6 28.2 19.8 4.9 3.4 294 204 321.60 231.60

4.8 23.0 20.5 4.0 3.5 240 210 244.80 214.80

AiBT-1 41.2 15.9 19.6 2.8 3.4 168 204 209.20 245.20

3
8 /1 ,

83 /10a,

60,000 /1 /1

( 5

+ )

E=A+D
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➀
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➁

➂

➃

➄
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α

➀
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➁
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➀

➁
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2. AiBT-1

37.
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,

( 54).

(6) .

53. .
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59. AiBT-1 .
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활용년도
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