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Kuo-Shiung Chung1*

Miaoli District Agricultural Research and Extension Station was previously called 

Sericulture Improvement Station which was originally established as Mulberry Propagation 

Unit at Gong-Guan, Taipei City, by Japanese Viceroy Administration in 1910. After Taiwan was 

restored from the Japanese occupation, this unit were merged and renamed by the changes of the 

social environment and the needs of business development. 

The station has been restructured more than 25 years since 1997. During this period, it 

has experienced the 921 earthquake, joined to the WTO, climate change, declining birthrate, 

aging society, Severe Acute Respiratory Syndrome (SARS), COVID-19, etc., brings a lot of 

impacts and challenges. Based on the vocation, it is necessary to review this developmental 

history, to examine whether the organizational positioning and mission objectives in the time of 

impacts and challenges. 

This publication has a total of 8 articles and 25 chapters, the detailed record of the track of 

development during the past 25 years, for the reference. 

 Miaoli District Agricultural Research and Extension Station; organ chronicle; 

agriculture; sericulture; apiculture; biological control 
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1. Hu YF, Lee AS, Chang SL, Lin SF, Weng CH, Lo HY, Chou PC, Tsai YN, Sung YL, Chen 

CC, Yang RB, Lin YC, Kuo TBJ, Wu CH, Liu JD, Chung TW, Chen SA.Biomaterial-

induced conversion of quiescent cardiomyocytes into pacemaker cells in rats. Nat Biomed 

Eng. 2022 Apr;6(4):421-434
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Yu-Feng Hu. M.D., Ph.D.1

support the circulation, necessitating the implantation of electronic pacemakers. Although 

effective, current electronic devices have lead or generator malfunction, lack of autonomic 

responsiveness, undesirable interactions with strong magnetic fields, and device-related 

infections. Biological pacemakers, generated by somatic gene transfer, cell fusion, or cell 

transplantation, provide an alternative to electronic devices. Here we show that the exposure 

of rat quiescent ventricular cardiomyocytes to a silk-fibroin hydrogel activates the direct 

conversion of the quiescent cardiomyocytes to pacemaker cardiomyocytes by inducing the 

ectopic expression of the vascular endothelial cell-adhesion glycoprotein cadherin. The silk-

fibroin-induced pacemaker cells exhibited functional and morphological features of genuine 

sinoatrial-node cardiomyocytes in vitro, and pacemaker cells generated via the injection of silk 

with suitable surface structure, mechanics, and biochemistry could facilitate the scalable 

production of biological pacemakers for human use.
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 (Bombyx mori L.)  (Lepidoptera: Bombycidae) 7,500
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 (Transgenic silkworm)  (Bioreactor) 

[2]
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 (interferon, INF)
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 (sericin) 

)

[4-6] FDA 

Surusil® Sofsilk™ Covidien Seri® Allergan

Ekteino Laboratories Banner Pharmacaps

AMSilk  Wyss Institute Vaxess

Immuno-Biological Laboratories [7,8]

(CAGR) 6.6% 2027

1.4  [9]
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(Sericin) (Scale=5 m)
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 (Aspergillus disease)

 (Polymerase chain reaction, PCR)

 (RT-PCR) NPV CPV

 (Enzyme-linked immunosorbent assay, ELISA)
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(Bombyx mori

Meng-Jin Lin1, Yun-Chen Chan1, Hwan-You Chang2, and Mei-Chun Lu1*

Silkworm (Bombyx mori L.) is a potential model organism in life science to produce the 

pathogen free (SPF) silkworm system that follows the regulation of WHO GMP for biological 

products and confirms its ability to be used as a biomaterial. The production system of SPF 

silkworm, including germplasm disinfection, labor-saving rearing, environment control, and 

pathogen detection, was established in the last eight years. The artificial diet formula for the 

larval stages and new silkworm strains for the SPF system were also found in our study. In 

addition, the silk fibroin film (SF-Film) was evaluated for wound healing and drug delivery. 

wounds treated with commercial hydrocolloid dressing. In the drug delivery study, the release 

SF-film treatment group compared to that in the free-IGF-1 control, which could reduce the 

‘A composition of silk protein and the method for manufacturing the same’ (Taiwan patent 

no. I756896) was granted and these results were published in Pharmaceutics and International 

Journal of Molecular Sciences, respectively. To sum up, these results indicate that SPF silkworm 

drug delivery

 
1 Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan, 

Miaoli, R.O.C.
2 National Tsing Hua University, Hsinchu, R.O.C.
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GABA 300~600 mg/ 100g GABA
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21(2):153~156

2018

- 37: 107~116

2019 1: 48~49

2019

2: 49~50

2012 -

13: 137~142

2014 -

24: 7~8

2020

GABA 9 1~14

1995 162~178

2004 GABA TEA 49 

2007 -

33: 176~180

2016 GABA 44: 71~72, 

89

Chae, J. Y., J. Y. Lee, I. S. Hoang, D. Whangbo, P. W. Choi, W. C. Lee, J. W. Kim, S. Y. Kim, 

mulberry cultivars. J. Korean Soc. Food Sci. Nutr. 32: 15~21.

Ho, C. T., J. K. Lin, and F. Shihidi. 2008. Tea and tea products: chemistry and health-promoting 

properties. CRC.

Tsushida, T. and Murai, T. 1987. Conversion of Glutamic Acid to -Aminobutyric Acid in Tea 

Leaves under Anaerobic Conditions. Agricultural and Biological Chemistry. 51: 2865~2871.
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Chiu-Hsun Liao1, Chia-Hung Shih1,2*

acids, polyphenols, flavonoids and so on. -aminobutyric acid ( GABA) is a substance that 

inhibits nerve conduction in the central nervous system of mammals. Generally, the amount 

of GABA contained in mulberry leaf tea is about 100-150 mg/100 g DW. The Miaoli District 

Agricultural Research and Extension Station (MDARES) have set up a mulberry cultivation 

management system, selected high GABA content mulberry varieties and picking techniques, 

combined the technology of Taiwanese tea processing from the Tea Research and Extension 

Station (TRES), increased the GABA content of mulberry leaves to more than 300~600 

mg/100g. “The production technology of GABA mulberry leaf tea” will provide consumers 

functional tea market.

Keywords: mulberry tea, process, -aminobutyric acid (GABA)
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34 40

15% 20%

2.97 ug/g 1.60 mg/g 0.5

50% 2 14.2

13.8% 4° C
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Morus alba

 A B C

100g B1 0.03mg B2 0.06mg

C 32mg

 2 

(low-density lipoprotein LDL)

(Duet al., 2008 Chen et al., 2005)

(Yang et 

al., 2010)

80%~85% 12%~15% 0.91%

0.8%~1.8% 0.3%~1.86% 5

1.024 mg/g 0.450 mg/g 0.743 mg/g

-3-O- -3-O-

( )

(Ning et 

al., 2005) 70

1,255 1 4 5
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2007 2012

1 2 1 5

1 2

1 2 83C009 3

20% 50% 90%

1 (ML1) 2 (ML2) 83C009
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90%

3

1 (266.7 ug/ml) 2

7.6 ° Brix

14.0 g/dL 1674.0 ug/ml

1 2 83C009 3

20% 50% 90%

9.1 11.9%

2 11 13%

90%

0.36 0.50

( )

21 (

2015)

2 3 : 2.5< 3.5cm 3.5< 4.2 

cm >4.2 cm 500g

360g 50 ( ) 34 36 38

40 3
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9.7%~12.1% ( )

34~40

L a b

50

(3.5< 4.2) 38 L

2

 (%)  (%)

20

11.7% 11.0 0.503

11.2% 6.8 0.374

11.2% 7.7 0.349

50

12.1% 12.9 0.535

11.7% 8.6 0.362

11.2% 8.7 0.365

90

13.2% 10.5 0.439

11.2% 8.2 0.395

11.4% 8.6 0.368

2 3 : 2.5< 3.5cm 3.5< 4.2 cm >4.2 
cm 50 34~40
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2 15%

20%

(2010) 20 80 (1:4)

2 12.7° Brix

21.07% 82.3 86.8° Brix

L

L a b ;

0.43 0.46 0.74ug/g

2.97 ug/g( ) 1.60 mg/g ( )

( ) 50 15%

6.2 12.5

2 34~40

(g) (g) (%) L a b

34hr 500.0 55.5 11.1% 18.22 1.62 -0.04

36hr 501.5 60.5 12.1% 17.35 1.05 -0.22

38hr 502.0 56.0 11.2% 17.12 1.25 -0.47

40hr 500.0 55.5 11.1% 16.29 1.89 -0.35

34hr 501.0 60.0 12.0% 18.99 1.01 -0.38

36hr 500.5 58.5 11.7% 17.91 1.25 -0.55

38hr 500.5 49.0 9.8% 17.40 1.02 -0.12

40hr 499.5 48.5 9.7% 16.49 2.32 -0.13

34hr 366.0 38.5 10.5% 17.32 1.78 -0.21

36hr 361.0 35.0 9.7% 16.84 1.17 -0.16

38hr 363.0 35.5 9.8% 15.79 1.96 -0.06

40hr 351.0 35.5 10.1% 15.98 1.54 -0.32
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2

2

HPLC
Shim-pack GIST C18-AQ 5uM : 
0.5%PBS(pH6.8)= 55 : 45 RT 6.35min

L a b Aw TA(%)z °Brix
(mg/g) (ug/g)

16.21 1.31 -0.51 21.07 12.17 1.00 0.74

15% 19.10 1.49 -0.31 0.43 26.07 82.33 1.60 2.96

20% 19.78 1.91 -0.25 0.46 21.85 86.83 1.28 2.63
z (0.0064)
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(2014) 20

(2014)

 (58.7mg/g) 

1 2 ( ) 50%

50%

1 13.6~12.4% 2

14.2~13.8% 2 L 38.4 a 7.6 b 1.9

L 37.4 a 3.2 b 0.8( )

4° C 2 ( )

( )

1 2

(%) L a b

1

12.35 37.0 3.2 1.1

12.80 37.0 3.3 0.9

13.56 38.7 8.0 2.1

2

13.84 37.4 3.2 0.8

14.15 37.5 3.7 0.8

14.15 38.4 7.6 1.9
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1 2 4° C 2

(

2 4°C 2

L a b
(mg/g)

( g/g)
L a b

(mg/g)
( g/g)

1

36.8 3.1 0.7 10.50 nd 37.1 3.1 0.6 12.05 nd

36.7 3.2 0.6 9.90 2.72 36.9 3.3 0.6 12.10 3.00

38.6 7.6 1.4 21.92 2.68 38.7 7.7 1.7 25.61 3.25

2

37.0 3.2 0.8 24.51 nd 37.1 3.2 0.7 26.77 3.46

36.6 3.3 0.6 14.45 nd 37.0 3.5 0.7 16.02 nd

38.3 7.5 1.6 35.07 2.61 38.4 7.4 1.8 35.76 2.34
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( )

1 2

(TGAP)
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2014

12:101-106 

 2015

27:1067-1072

2014

40:155-159

2010

Du, Q., J. Zheng, and Y. Xu. 2008. Composition of anthocyanins in mulberry and their 

antioxidant activity. J. Food Compos. Anal. 21:390-395.

Ning, D.W., B. Lu, and Y.L. Zhang. 2005. The processing technology of mulberry series 

product. China Fruit Veg. Proc. 5:38-40.

Sadiq Butt, M., A. Nazir, M. Tauseef Sultan, and K. Schroen. 2008. Morus alba L. nature’s 

functional tonic. Trends Food Sci. Technol. 19:505- 512.

(Morus alba L.) fruit in hyperlipidaemia rats. Food Chem. Toxic. 48: 2374-2379.
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Lai, J. S1*., Chang, Y. L., Lin, Z. H., Qiu, Y. Q.

good for fresh eating and processing. However, the fresh fruit has a short production period and 

is not resistant to transportation. The processing methods are mostly fruit juice and jam products. 

In this study, the research, development and standardization of the primary processing materials 

Three varieties of mulberry Miaoli No. 1, Miaoli No. 2 and 83C009 as raw materials are 

divided into three kinds of fruit maturity to analyze fresh fruit and processing quality. With the 

increase of maturity, fruit weight, soluble solids, total anthocyanins are also increased, but the 

titratable acidity decreased. Among the three varieties, Miaoli No. 2 mature fruit has the best 

sugar/ acidity ratio and the highest total phenolic content. The original dried fruit is made by 

11.9%, and the freeze drying process of ripe fruit has a higher production, especially Miaoli No. 

2 variety. The water activity of dried fruit is between 0.36 and 0.50. Then the drying test was 

carried out with three fruit sizes of Miaoli No. 2. The yield of dried fruit was between 9.7% and 

12.1%, and the yield of small fruit was higher. In the same fruit grade, the drying time of 34-40 

brightness of dried fruit decreased, while the red and black color increased. In order to improve 

the flavor and taste of mulberry dried fruit, research and development of candied dried fruit 
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* Corresponding author, E-mail larry@mdais.gov.tw



  06
ISBN 9 78 - 6 26 - 7 110 - 2 5- 6

4545

is carried out. The mulberries are treated with 15% and 20% granulated sugar and then dried, 

fruit is 2.97 ug/g, the anthocyanin content is 1.60 mg/g, and the water activity of the product is 

lower than 0.5. About 50% of the pomace is a by-product after mulberry pressed and squeezed. 

fruit powder made by freeze-drying pomace has higher brightness and brighter red color. The 

° C is better than that stored at room temperature, and the 

content of anthocyanin and resveratrol is also maintained better. Candied mulberry dried fruit 

and fruit powder processing materials have been well received by bakers in application tests 

such as bread, cakes and nougat.

 Mulberry, Processing, Dried fruit, Fruit powder, Standardization
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60 82%
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( 2009) Xiao 

et al. (2015) 

13.3 29.3%

(Nesa et al., 2020) 1974

 (Hyalophora cecroia) (cecropin)

( 2009) Nesa et al. (2020)

defensin moricins gloverins attacin lebocins 6

Nesa et al. (2020)

( )

(A) (E) (F)
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Ampicillin

374

1%

4.6%( )

0.5~1% (

) /

ICR

14

14 1.3×10
8
 CFU/ g 1.0×10

8
 CFU/ g

1.6×10
6
 CFU/ g 2.0×10

6
 CFU/ g

Item
Treatment

control 0.5%PM 1.0%PM 1.5%PM

1-21 d
Weight gain, g/bird 919.9±4.6 abz 904.9±4.5 b 900.3±4.0 b 935.2±4.6 a

Feed consumption, 
kg/bird

1.3±0.0 a 1.2±0.1 c 1.2±0.2 bc 1.2±0.0 ab

FCR (kg/kg) 1.4±0.1 a 1.3±0.0 b 1.3±0.0 b 1.3±0.1 b

22-35 d
Weight gain, g/bird 1423.7±10.0 b 1454.9±10.4 ab 1489.5±9.8 a 1403.4±9.5 b

Feed consumption, 
kg/bird

2.1±0.0 a 2.2±0.1 a 2.2±0.0 a 2.1±0.1 a

FCR (kg/kg) 1.5±0.0 a 1.5±0.0 a 1.5±0.1 a 1.5±0.0 a

z : means ±
at 5% level by LSD test. 

FCR: Feed conversion rate; PM: pupae meal.
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2020 15

10.9% 72.9%

2021

2 4

z: means ±
at 5% level by LSD test.PM: pupae meal

Microbial parameter, 
log cfu/g

Treatment

Control 0.5% PM 1.0% PM 1.5% PM

Lactobacillus sp.

Ileum 7.3±0.2 az 8.1±0.2 a 7.1±0.1 a 6.8±0.2 a

Caecum 7.5±0.1 b 9.0±0.1 a 8.1±0.1 b 7.6±0.0 b

Coliform

Ileum 7.2±0.1 a 7.5±0.1 a 7.0±0.1 a 6.5±0.0 a

Caecum 8.8±0.1 ab 9.3±0.1 a 8.1±0.2 c 8.7±0.1 bc
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132.8 kcal/ 100g 78.2% 10.5%

10% 0.2% 1.1% 0.1% 1.5:1( )

72

93.2% 2 75%

90%

32.2% 30.5% 25.4%

15 80%(12 )

42

42 1 1 (A ) 82% 60

(B ) 67% 60 12 A B

3613.5 2868 0.56 0.44 9 A B ( )

B

:122 kcal/ kg

(%) ( %)

10.5 48.2

10 45.9

0.2 0.9

1.1 5.0

0.1 0.5

78.2

(%) mg/ 100 kcal

0.22 165.7

0.32 241.0

1.5:1
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2

10.2 
6.8 

25.4 
0.0 

32.2 
0.0 

20.3 
0.0 

30.5 
20.3 

3.4 
1.7 
1.7 

13.7 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(%) 

 

1 2 3 4 5 6 7

A B A B B A B A A B B A A B

25* 24 44 32* 64 70* 13* 80 78.5 80* 26 80* 70 78*

30* 25 38 43* 44* 58 68* 67 47 35* 51 34* 47 52*

40* 40 40* 30 50 20* 50 20* 30* 0 30 30* 40 40*

40* 65 40 65* 75 50 75 50* 75* 50 75* 40 70 60*

BOBO 0 30* 15 30* 5* 0 5 0 70* 0 65* 10 75* 0

60* 10 70* 10 70* 0 40* 0 50 50* 50* 50 50* 60

Money 80 10* 50 20* 40 60* 60 60* 70* 20 25 50* 45* 40

0 30* 0 60* 0 60* 45* 0 45* 0 0 50* 40* 0

3 100* 100* 0 70* 10 12 20* 70* 10 50* 30 40* 20

30* 30 50* 10 12 80* 5 70* 70 5* 8 68* 80* 0

30 28* 45* 20 45* 10 30* 25 45* 10 40* 10 45* 5

NANA 35 32* 38* 34 29 40* 38 43* 33 51* 25 37* 43 34*

( )
373 424 530 354 504 458 441 435 683.5 311 445 489 645 389

( )
6 6 6 6 5 7 6 6 7 5 5 7 7 5

*
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Chiu-Hsun Liao1* and Tzu-Hsien Wu1

In order to develop the sericulture in Taiwan, we study the dry silkworm (Bombyx mori L.) 

pupa powder as a cat food additive for improving the pets' health. We establish the procedure 

of the inducing antimicrobioal peptides (AMPs) in silkworm pupa. The hemolymph of AMPs-

inducing silkworm pupa shows the ability of gram-positive bacteria inhibition. Both adding 

0.5% or 0.1% AMPs-inducing silkworm pupa powder within feed could not only strengthen 

poultry’s digest system but also increase body weight and improve nutrition intake. Also, we 

Clostridium perfringens in the 

mice’s intestine decrease 15 percent. According to above reason, the research team come up 

with the idea of adding AMPs-inducing silkworm pupa powder within cat food, as a functional 

pet food. To comply with U.S. FDA and European’s recommendations of pet food, this AMPs-

inducing silkworm pupa-added can product’s mineral ratio of Calcium/ Phosphorus is 1.5 and 

is without heavy metal residue. The nutrition content is 132.8 kcal/100g with 78.2 % moisture 

and 10.5% crude protein. To understand the palatability of AMPs-inducing silkworm pupa feed, 

experiment group. The food intake rate in 60 seconds feeding trial of the functional cat food 

 
1  Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan, 

Taiwan, R. O.C.
* Corresponding author, E-mail jsliaw@mdais.gov.tw
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is 82 percent, 15 percent higher than control group. We have technical transfer with biotech 

industry and there are several AMPs-inducing silkworm pupa adding cat food products in the 

market now. The popular of silkworm pupa cat food will also drive up the sericulture industry in 

Taiwan.

 silkworm pupae, antibacterial peptides (AMPs), functional additive, 

commercialization
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1
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 E-mail jihyueh0512@gmail.com
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Chi-Yueh Chang1

Thanks to the Silkworm Teaching Plan Design Competition held by Miaoli District 

Agricultural Reseurch and Extension Station, which gave students who were originally ignorant 

about silkworms the opportunity to raise silkworm babies in person. Although it was not smooth 

at the beginning and encountered difficulties in the breeding process, they repeatedly failed 

repeatedly. The more frustrated they became braver they became. They never gave up. They not 

silkworm babies on campus. Importantly, in the process of interaction, students learn to divide 

labor and respect each other, and the progress in learning is obvious to all. Then, in order to keep 

this beautiful memory forever on the eve of graduation and let more people understand the life 

of silkworm babies, it was decided to guide students to form a team to participate in the e-book 

competition and write down this precious and rare memory. During this period, due to the 

continuous breeding of silkworm babies, the silkworm babies who spit silk seasonally made silk 

fans again and again, and found that the real dirty silk and unpleasant smell may be caused by 

unhealthy silkworm babies. In order to explore the real reasons, he took the students to continue 

 
1  Nantou County Jishe Elementary School
  E-mail jihyueh0512@gmail.com
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 E-mail chy@mdais.gov.tw
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109-110

1.  2016 -  https://nchdb.

boch.gov.tw/assets/overview/culturalLandscape/20160825000001

2.  2017 -

 https://nchdb.boch.gov.tw/embed/assets/overview/historicalBuilding/20170929000003

3.  2021

 pp.586

4.  2014 p.549-550

5.  2020 https://collections.nmth.gov.tw/

Article.aspx?a=160 2021.4.29

6.  1997

p.89-135

7.  1953 pp.59
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1 Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan, 

Miaoli, Taiwan, R.O.C.
 E-mail: chy@mdais.gov.tw

Chang, Hsun-Yao1

This research aimed to study the historical evolution of sericulture in Taiwan, through the 

oral history, cultural relics collection and historical architecture remains indication. During the 

visit on elders and senior practitioners, the oral history theme about the sericulture professional 

area, important key person, core development area, side agriculture occupations and special 

folk culture were collected. In the inventory of exhibits in the Taiwan Sericulture Museum 

of sericulture was established. In identifying the remains of historical architecture, cultural 

landscape, architectural and industrial relics derived from sericulture, be able to re-understand 

the development of the industry cluster. In this project,  by the oral history, historical relic 

investigation and distribution of industrial relics, organize the historical evolution of sericulture 

in Taiwan, the preliminary basis of cultural heritage preservation was established.

 Sericulture, Oral History, Cultural Relic Investigation, Cultural Heritage 

Preservation.
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1 2
The Variety Characteristics of Mulberry ‘Miaoli No. 1’ and ‘Miaoli No. 2’
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Introduction and Control of Sclerotial Disease on Mulberry
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