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Abstract  Although softwoods are widely distributed in
Korea and used in various industries, studies are limited and
comparative research on softwoods has been overlooked.
Therefore, in this study, the physiological activity of four
species of softwoods found in Korea was quantified. Needles
and cones of Pinus densiflora, Chamaecyparis obtusa, Cryptomeria
Japonica, and Abies koreana were collected, and material
was extracted using 70% methanol. We quantified the following
physiological traits: total phenol and flavonoid content,
antioxidant activity (DPPH, TEAC, FRAP), and inhibitory
activity of the enzymes a-glucosidase, elastase, and tyrosinase.
Total phenol and flavonoid contents and antioxidant activities
were high in Chamaecyparis obtusa and Cryptomeria japonica,
and a-glucosidase inhibition activity was highest in the leaves
of Chamaecyparis obtusa. Elastase inhibitory activity was
high in the leaves and cones of Pinus densiflora and the cones
of Abies koreana, and tyrosinase inhibitory activity was
highest in the leaves of Pinus densiflora. In Korea, softwoods
are planted extensively on roadsides and as windbreaks, and
they are highly competitive in supplying raw materials since
they are pruned every year. Based on the results of this study,
softwoods are considered suitable for use in healthcare
products, diabetes products, wrinkles, and whitening cosmetics.
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ol w ofaAk 2|t of g & 2£5}AL Gl thH(Kong 2006).

’%}‘%—?‘4 A o2 - A gHA o] m] 7] SRSt R Q1S T A
F7F askar 917] wiszoll = A AR 2 % ¢1 % (International
Union for Conservation of Natural Resources, TUCN)¢f| 2]3} 'H
2712072 B2 5 ¢ th(Kimetal. 201 1b; Kim et al. 2017a).
QA7 & AR S B4 A7) 22 29l 5L
Feh 7oL A o] AT, 2ol PR &
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and Kim 2020; Song et al. 2018).

AU E(Cryptomeria japonica)= Q2o A =¥ 4=F 0
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Trolox equivalent antioxidant capacity (TEAC) &8
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750 nmoj| A microplate reader AFE-3 SHEE SA 3]
TroloxE EZEA R o] 43| T2ATFTHE 243 A%

A
Al & 1 g trolox 5= (mM TE/g) 2 LEFY it}



202

J Plant Biotechnol (2023) 50:200-206

Ferric reducing antioxidant power (FRAP) 53
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S YERHSA T oo g AR QoA 149.12 mg
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Table 1 Total phenol and total flavonoid contents (mean + SD) of the needles and cones of four species of softwood

Groups Total phenol (mg GAE/g)* Total flavonoid (mg QE/g)*
Pinus densiflora 115.64 + 11.66° 28.61 + 2.16°
Chamaecyparis obtusa 222.72 + 6.88" 55.17 + 1.24°
Needles ) be c
Abies koreana 149.12 £ 9.13 46.29 + 2.33
Cryptomeria japonica 125.44 + 5.74% 62.37 + 2.23°
Pinus densiflora 98.24 + 6.71" 39.18 +3.71¢
Chamaecyparis obtusa 162.91 £ 6.35° 24.19 + 1.28°
Cones Abies koreana 97.59 + 6.56' 50.11 + 3.70%
Cryptomeria japonica 140.37 + 8.96% 65.77 + 2.81°

Letters (a-f) in the same column indicate significant differences between species at p < 0.05 according to Duncan’s multiple range

tests. Values are the average of triplicate measurements.

“Total phenol content analyzed as milligrams of gallic acid equivalent (GAE) per gram of extract.
*Total flavonoid content analyzed as milligrams of quercetin equivalent (QE) per gram of extract.
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50% A 3 ot=1d] F 23 F =0 RCs gk 2 7] 38} Si T} 9
of| A= AWMU 9l o A 56.32 pg/mL 2 7H =& &4 o] &
Q=] AL, A ol A A | /g o] 71 -2 87.11 pg/mL
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2 7H} =2 g o] FRIE G AL, AT kol A A5

o] 71 e 109.85 pgmL O 2 Lpehgeh. BE 352
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1325.35 mM FeSO,/g, 1068.82 mM FeSO,/g& & uf] & =2 7k
& Uheh oL, AR 213t ko] 4 = 874.14 mMFeSOJg,
947.13 mM FeSOy/go & HulLU L t}& o & =2 3}9gS
vhetjglh 3RS A1 2 7He Tl Lo} ALbso A et
O A o] e ATS RGO ol F us e
= ATk A 2 % ) ghere] AR ket 49
3} 059l JRBA S Belrhe AT} glon, &
Aol 4= gHakel SAof T4 Bk Bo] S E A
2 A 2P ch(im and Kim 20220). 3 IR ko] 49
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a-Glucosidase Xali&Hd

a-Glucosidase= HH&7+2 &43taS GE{F= 23}
3t9h B4o] B el B 23] ol

of At A FEGA oA = AR E AL QIEH(Kim et al.
2011a). A H 49 A3} 11} 25 9] a-glucosidase #| 3| 243
2 Table 33} 2t} a-Glucosidase #1 3| 2432 62.70-872.28 pg/mL
of Y92 ALHE 93 WL 3, 4 738 A ol et
BE 2220]4 WY ALEE = acarbose (679.09

pg/mL) 2] A S 2/ H Tt 71} Bl 52 et A s &2 LEb it

Table 2 Antioxidant activity (mean + SD) of the needles and cones of four species of softwood

Groups DPPH (RCsp: pg/mL)* TEAC (mM TE/g)* FRAP (mM FeSO./g)’
Pinus densiflora 87.11 = 4.97° 208.50 + 7.30% 806.10 + 17.30°
Needles Chamaecyparis obtusa 56.32 + 5.76° 373.94 + 11.94° 1325.35 + 30.12°
Abies koreana 85.25 + 4.91° 239.11 = 13.10° 596.63 + 18.57"
Cryptomeria japonica 80.68 + 5.18° 24231 + 12.41° 874.14 + 15.31¢
Pinus densiflora 106.24 + 7.12° 172.93 + 26.65 523.03 £ 16.54%
Chamaecyparis obtusa 63.98 + 1.13¢ 354.84 + 26.79° 1068.82 = 24.29°
Cones Abies koreana 109.85 + 4.28* 184.02 = 23.17 456.39 + 19.51"
Cryptomeria japonica 87.55 + 3.81° 282.02 + 6.22° 947.13 + 40.10°

Positive control ~ Butylated hydroxytoluene

281.43 + 1.94°

Letters (a-h) in the same column indicate significant differences between species at p < 0.05 according to Duncan’s multiple range

tests. Values are the average of triplicate measurements.
“Amount required for a 50% reduction in DPPH free radicals.

*TEAC analyzed as millimoles of trolox equivalent (TE) per gram of extract.
YFRAP analyzed as millimoles of ferrous sulfate equivalent (FeSOs) per gram of extract.
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HE A3 F39] elastase #8242 Table 33 2t
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ot o F9foll A= AuhE 9(48.86 pg/mL)o] 7HE =& A3l
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limonene /g <] E}% =oilen, B Ao ALk ol 2jet A
Hol oJgke & Ao 2 A7 th(Kim and Shin 2005; Kim et
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T Q1247 pg/ml) A = YERETh Lo A= 2t
A& o] Apol = A ot Hu U S0t} AT S
W7} 22F 1.03 pg/mL, 1.08 pg/mL O 2 7] WrERRE AL, 42ut
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Table 3 Inhibitory activity (mean + SD) of the enzymes, a-glucosidase, elastase, and tyrosinase, in the needles and cones of four

species of softwood

Groups GICs¢® (ng/mL) EICs* (ng/mL) TICsy (ug/mL)
Pinus densiflora 74533 + 18.73% 48.86 + 17.56™ 0.66 £ 0.03%
Neadlos Chamaecyparis obtusa 62.70 + 427° 261.71 £ 19.89¢ 2.13 + 0.18%
Abies koreana 481.70 + 23.45°¢ 1070.04 + 41.43° 247 + 0.65°
Cryptomeria japonica 288.85 + 12.43° 260.36 + 6.17° 1.55 + 0.15%
Pinus densiflora 676.63 + 29.40° 85.10 £ 10.73" 132 £ 0.35°
Cones Chamaecyparis obtusa 804.15 + 35.42% 235.69 + 17.39 1.03 + 0.06™
Abies koreana 253.84 £ 6.09 90.40 + 20.99" 1.55 £ 0.15%
Cryptomeria japonica 872.28 + 29.50° 103.47 + 1.33° 1.08 + 0.34%
Acarbose 679.09 + 23.70" - -
Positive control Ursolic acid 31.79 + 0.65° -
Arbutin - 0.12 + 0.02°

Letters (a-f) in the same column indicate significant differences between species at p < 0.05 according to Duncan’s multiple range

tests. Values are the average of triplicate measurements.

“GICsp: Concentration required to exert an inhibitory capacity of 50% of a-glucosidase.
*EICso: Concentration required to exert an inhibitory capacity of 50% of elastase.
YTICso: Concentration required to exert an inhibitory capacity of 50% of tyrosinase.
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