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Abstract

In order to industrialize of Dendranthema indicum (L.) DesMoul., which is a lot of commercially available and
is synonymous with chrysanthemum tea, in the autumn of 2018, Dendranthema indicum (L.) DesMoul. seeds
were collected from its own native region, and the seeds were germinated after refrigerated storage. Young
seedlings were subjected to experiments in February, March, and April in the open field to examine the effects
on the harvesting of leaves by distance and the growth of leaves and stems. The results of analyzing the
components by collecting the leaves+stem after collecting the flower of Dendranthema indicum (L.) DesMoul. are
as follows.

. When D. indicum (L.) DesMoul. seedlings were planted according to the transplanting date, the number of
flowers was 17.1 in the transplanting date in April. The diameter of the flower was 2.9cm, l6ea, 6.5~6.6g in
the fresh weight, and the dry weight of the case was 1.1~1.2g. The leaves were 46~47ea in March and April
in the planted area, 5.2~5.3cm in leaf length and 3.5~3.6cm in leaf width.

. When planted D. indicum (L.) DesMoul. seedlings according to transplanting distance, the number of flowers
was 16.2 when planted at 20x20cm intervals and, 16.8~17.1 at 30x30~50x50cm intervals. The diameter of the
flower was 2.7~2.8cm, the number of petals was 8, the length of the petal was 0.8 cm, and fresh weight was
6.5~6.6g per flower. Leaves had the largest number of 47 of 30x30cm and 40x40cm, and leaf length appeared
at the longest 6.2cm in the 50x50cm treatment area, but 5.2cm in the other treatment areas.

. The extraction yield of D. indicum (L.) DesMoul. leavest+stems was 7.93%, and the extraction solvent colors
were light green at 50, 60% and green at 70, 80, 90, 100%. The extraction yield of D. indicum (L.)
DesMoul. flowers was 7.58%, the color of the extraction solvent was light yellow at 50, 60 and 70%, yellow
at 80 and 90%, and dark yellow at 100%.

. We confirmed 11 kinds of ingredients such as in D. indicum (L.) DesMoul. flowers are gallic acid, 4-hydroxy
benzoic acid, methyl gallate, 4-hydroxy-3-methoxy benzoic, caffeic acid, salicylic acid, p-coumaric acid, sinapic
acid, naringin, 4-melthoxyben, flavone. The content was 29.200-36.900ppm.

. The components contained in the D. indicum (L.) DesMoul. leaftstem, salicylic acid appeared at 6,129.526ppm,
and the next 4-methoxyben was 1,966.714ppm. It was methyl gallate 8.197ppm, 4-hydroxy-3-methoxy benzoic
6.994ppm, caffeic acid 5.566ppm, flavone 4.522ppm, p-coumaric acid 3.787ppm, gallic acid 1.893ppm that
appeared in the content below 10ppm.
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D. indicum (L.) D. boreale (Makino)

J. Prac. Agri. Fish. Res. Vol. 22(1)

Income type 1

Chrysanthemum SDD. Chrysanthemum spp.

Fig. 1. Similar types of chrysanthemum sold on the market
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Table 1. GC / MS Analysis condition

Instrument Operating parameter
Inlet 250°C, splitless mode
Carrier gas He, 1.0 mL/min

aC 40°C for 5 min, then 3°C/min to 150°C
Oven temperature program (hold 5 min) then increased to 220°C at 7°C

/min (hold 5 min)

MSD transfer line 280°C
Acquisition mode Scan (50 to 550 m/2)

MS Source temperature 230°C
Quadrupole temperature 150°C
Sampler 7697A Headspace sampler

Autosampler Oven temperature 80°C

Loop temperature 90°C
Transfer line temperature 100°C
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Table 2. The characteristics of flowers according to the transplanting date of Dendranthema
indicum (L) DesMoul

Transplantin, Flowers
a Zp anting Flowers diameter Petals Petal length Fresh weight Dry weight
ate
(ea) (cm) (ea) (cm) (8) (g)
Feb. 15.1bcz 2.9a 16a 0.9a 6.6a 1.2a
Mar. 16.2ab 2.9a 16a 0.8a 6.6a 1.2a
Apr. 17.1a 2.8a 16a 0.8a 6.5a 1.1a

*Mean separation within columns by Duncan’ s multiple range test, p < 0.05.

Table 3. The characteristics of leaves according to the transplanting date of Dendranthema
indicum (L) DesMoul

Transplantin, Leaves B hi
p & Leaves Leaf length Leaf width ranches
date (ea)
(ea) (cm) (cm)
Feb. 40bz 5.3a 3.6a 8a
Mar. 46a 5.2a 3.5a 8a
Apr. 47a 5.2a 3.5a 8a

"Mean separation within columns by Duncan’ s multiple range test, p < 0.05.

Fig. 3. Monthy transplanting From the left Feb.,, Mar., Apr. (Flowering)
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Table 4. The characteristics of flowers

Dendranthema indicum (L) DesMoul
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according to the transplanting distance of

Transplanting Flowers
distance Flowers diameter Petals Petal length  Fresh weight Dry weight
(cm) (ea) (cm) (ea) (cm) (8) 8
20 16.2¢cz 2.8a 16a 0.8a 6.6a 1.2a
30 16.8ab 2.8a 16a 0.8a 6.6a 1.2a
40 17.1a 2.8a 16a 0.8a 6.5a l.la
50 16.9ab 2.7a 16a 0.8a 6.5a 1.2a

*Mean separation within columns by Duncan’ s multiple range test, p < 0.05.

Fig. 4. Growth change according to the transplanting distance(20, 30, 40, 50cm)-Early growth

Fig. 5. Growth change according to the transplanting distance(20, 30, 40, 50cm)-Flowering
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Table 5. The characteristics of leaves according to the transplanting distance of
Dendranthema indicum (L) DesMoul
i L
Tran_splantlng eaves . Branches
distance Leaves Leaf length Leaf width (ea)
(cm) (ea) (cm) (cm)
20 45abz 5.2b 3.5b 8a
30 47a 5.2b 3.5b 8a
40 47a 5.2b 3.5b 8a
50 42¢ 6.2a 4.1a 9a

“Mean separation within columns by Duncan’s multiple range test, p < 0.05.

3. €& oo g FEN FM0] W}
A% Quj= 50~100% EtOHZ 391 :%3%
%DH*M %5 $9 Myt gero] s RARGHA
Z o SO Ql+E7]ofAl= EtOH 50~

60%0ll 4] H=A0|A T T0%O] oAM= o2
LERITHFig. 6, ® 6). EtOH &&o] =545
AHo] 7%HKI% e & 4 Aol 2 50~70%
oA st wataioz ERTT, 80~ 90%0]A]
= L2 100%0A = RliegtAio g LHERGTE



U HAAD| P20 T2 YEELT Yr ey
e, s

oaMe %

A2l A]

tieh Her
ch.

Table 6. Color and concentrated content of extraction solvent by Dendranthema indicum (L)

DesMoul. using leaves and flowers

parts Extraction solvent color Concentra (]::écrtlizrcltt
50% 60% 70% 80% 90% 100% ted color (%)
Leaf+Stem Light Light Green Green Green Green Green 7.93az
green green
Flower Light = Light = Light =y 0y DAK vy 7.58b
yellow yellow yellow yellow

“Mean separation within columns by Duncan’s multiple range test, p < 0.05.

Discolored appearance after extraction

Experiments by flower content

Fig. 6. Extraction method and yield of D. indicum (L) DesMoul. flowers
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Fig. 7. Analysis of D. indicum (L) DesMoul. flowers and leaves+stem components

Table. 7. Analysis of Dendranthema indicum (L) DesMoul. flowers components

No. Name RT Height Amount Units(ppm)
1 gallic acid 4.271 925363 82609 33.100
2 4-hydroxy benzoic acid 6.891 489924 47627 35.400
3 methyl gallate 9.370 723963 65412 30.800
4 4-hydroxy-3-methoxy benzoic 11.796 467306 41341 33.100
5 caffeic acid 12.333 2478362 204684 29.200
6 salicylic acid 15.642 193645 15422 34.200
7 p-coumaric acid 17.722 1661145 136828 35.400
8 sinapic acid 18.262 579703 39009 31.500
9 naringin 23.388 492275 34505 32.300

10 4-melthoxyben 24.833 387074 29962 30.000

11 flavone 48.315 1314073 104400 36.900
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Table. 8. Analysis of Dendranthema indicum (L) DesMoul. leaves+stem components.

No. Name RT Height Amount Units(ppm)
1 gallic acid 4.188 52923 3521 1.893
2 4-hydroxy benzoic acid 6.819 452499 41639 33.418
3 methyl gallate 9.182 192673 13301 8.197
4 4-hydroxy-3-methoxy benzoic 11.628 98748 7876 6.994
5  caffeic acid 12.235 472397 39143 5.566
6  salicylic acid 15.911 34706235 2560292 6129.526
7 p-coumaric acid 17.362 177697 11129 3.787
8  sinapic acid 18.297 456403 23643 24.800
9  naringin 23.337 218429 11902 14.332

10 4-melthoxyben 24.729 25375457 1811149 1966.714

11 flavone 47.413 161048 8053 4.522
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