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Abstract Background: It has been reported that various substances exist in wild Conyza canadensis, but 1 think that the
overall compositional analysis is still insufficient. Purposes: This study was to set extraction conditions and search for various
nutritional components in the wild C. canadensis. Methods: Various extracts were extracted and analyzed using different ana-
lytical instruments to suggest and study the conditions for component analysis. Results: As for the general nutritional compo-
nents of C. canadensis leaf extract, carbohydrates were 46.4%, crude protein 26.5%, moisture 16.3%, raw meal 9.5%, and
natural fat 1.2%. The dietary fiber content was 30.76%. Free fructose, glucose, sucrose, and maltose were separated, and the
amount of fructose was as high as 4,144.2 mg/100 g. In addition, we found 64.87 mg/g of K, 4.09 mg/g of P, 1.77 mg/g of Mg,
and 0.16 mg/g of disodium in the extracts. A total of 20 fatty acids have appeared. In addition, unsaturated fatty acids (octade-
cenoic acid, octadecadienoic acid, and linolenic acid) were detected. Linolenic acid was high at 54.1%. The saturated fatty
acid content was 0.39 g/100 g, and the trans fatty acid content was 0.01 g/100 g. No cholesterol was found in the plant. Ribo-
flavin was at 0.4 mg/100 g, with six essential amino acids and 24 amino acids. Conclusions: As a result of the primary
research on the plant, various nutritional and functional ingredients exist in the extract, and natural healing uses are available.
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Fig. 1. Photograph of Conyza canadensis.
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Table 1. Analytical conditions for analysis of saturated fatty acid
and trans fatty acid with GC-FID

Items Condtions
Column Supelco SP-2560(100—*0.25 mmx 0.20 pim)
Oven 100°C(4 min)—>3°C/min—240°C(15 min)
Injection temp. 225°C split ratio 299:01:00
Flux 075 “I;Ié/ T Detector  FID, 285°C. H

Table 2. Conditions of gas chromatography for cholesterol analysis

Items Conditions
Column HP-5(5%-phenyl-methyl polysiloxane)
Detector FID
Inlet Temp. 250°C Detector Temp. 300°C
0 0 0 0 0
Column Tmp. 190(2)-20°C-230 2Cs(z())—CZ(O1 OC)—245 C(15)-40°C-
Gas He 2 ml/ min FeF 1l
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Table 3. Analytical conditions of HPLC for the determination of
free sugars

Items Conditions
. 75% Acetonitril
Condition o .
75% Acetonitril (20 min)
Agilentcarbogy Injection
Column i ote(3.9 um, 250 mm)  Amount 10wl
Detector RID flow rate 1.5 ml/min

membrane syringe filter2 o]Z}slo] AJgdLe) oz A3}
o #F8N A FE Fructose, Glucose, Sucrose, Maltose,
Lactose Zr7+e] Y-S Ho)ef 2752 34 sle] z+zt
BEFES 50 59 242 10000 pg/mle] HA| A8l
AR2E18ITh. HPLC(Agilent 1200)2] 34 %712 Table 33}
2ols)eiet

7] BE ¥

o] ZF H9lel| Rl JYEF, 2, ol ke
7] AR AEEA wEl S AlE A AR
0.5 g, ZAEEEA 1 miE Yol FEoA 20~30% AE 4
B] 7}43F o Microwave digestion systemel] 23 F-3)|5}
of WlFY % 25 mlE AE3te] AP LA o= et 58
o} A 2= Quality control standard 21 %! Quality control
standard 7AS SF5Z 343}t 0.01~200 ppme] HE=
A|lzsted ARE3RAS. SAWH-> Inductive Coupled Plasma
(ICP) emission spectrophotometryell 2J3}31om, BA 271
2 Table 49} 7o},

SRZH meH B2) ¥

Hlell B2 ek A (A EY vlebd el wet
Al A e A RS ot ARk 25 UM o
A7) s APl 7hsRt g wAlEA Eslstal A
o] W& Afele mlE] 243 v 25 7Hl 8 570
~80°C)o| A 2F Eqtsled 12~2082F FE3I T FE29L
A2 & 1.0ml F v]ElEl B2 0.05~0.5 pgel =HE=F 9F
B2 AgLAS Rk v sl AMESisiTt. HPLC
o] BA x71& Table 59} #Felslsivh.

Table 4. ICP conditions for analysis of minerals

Items Conditions

Injection Gas Pure Argon, pure nitrogen

Gas Flows 12 Gas Flows 0.60
(plasma) (liter/min) (Nebulizer) (liter/min)
Pump flow Rate 1.5 ml/min
Measure waves Mg 285.213 K 766.49
Na 589.592 Zn 206.20

Table 5. Analytical conditions of HPLC for the determination of
riboflavin contents

Items Conditions
Methanol: 10 mM NaH2PO4 solution
. (pH 5.5) (35 : 65)
Condition .
Methanol: 10 mM NaH2PO4 solution
(pH 5.5) (35 : 65), 8 min
Eclipse XDB C18(4.6 x 150 nm), Inj.
Column 40°C amt. 10 ul
Detector FLD (wave 445 nm, Flow 0.8
fluorescence wave length 530 nm)  rate  ml/min
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Table 6. Analytical conditions of HPLC for the determination of
vitamin C

Items Conditions
0.05M KH2PO4 DW : ACN

Conditions 0.05M KH2PO4 DW : ACN =99:1
(3 min) > 60:40(15 min)
Eclipse XDB C18(4.6 x 150 . .
Column nm), 350°C inj. amt 10 ul
Detector DAD(254 nm) Flow 1.0
rate ml/min

Abbreviations DW: distilled water, inj. amt: injection amount.

vellC 5

HIERIC g A4 (UHA Y vleRlFel wet &
Aalodat. 85 RS F k] 30mie] 10% =ERIA &
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Yol A3} oy #A 3 Alse WaEeaTe] &4
50 mlZ 243 o5 0.45 um 7 K| o 7}le HPLCE
BAleic}. HPLCY 34 2712 Table 65} 7] 31t}
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2|54l g AEA (@A A vlelmlR)el F3
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rpmel| A A4-E2]3te] AFsAS sl Al S5
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gk o2 045 um 7t IR E of3sle] HPLCE £ 3}

A

o] 50 miZ7t HE=5 gt vy o] 4948 3087 259 5
=3t F F2H S =S 2R3k 0°C, 9000 rpmel]
Al 3082 AAEElskaL, A4S #8] membrane syringe
filter(pore size 0.2 pm, 25 mm)& 7}l HPLCE £
35let. HPLCS] EAHZZ12 Table 8} 2Folsisit.

Gamma-Aminobutyric Acid 35

Gamma-aminobutyric acid(GABA)3& £4& fsiM=
A& 1.0 goll 70% olehE 50 miZ 7}eke] 308 B9t =
g F 1027 W13 o 1587 1,500 rpmell A 94182
skt o] AAE 33] WHESle] FEA S AF 53l

Table 9. The operating condition for amino acids autoanalyzer

Items Conditions
Instrument Hitach L-8900
Column Ion exchange column (4.6 mm x 60 mm,
Hitach-2622PF)
Column temp. 30-70°C
Reaction coil temp. 135°C
Pump 1) Buffer PF-1, PF-2, PF-3, PF-4, H20,
Condition PF-RG
Pump 2) Ninhydrin, Ninhydrin buffer, 5%
Ethanol
flow Pump 1) 0.35 ml/min Pump 2) 0.3 ml/min
Detector UV Channel 1) 570 nm Channel 2) 440 nm
inj. amt. 10 ul

Table 10. Proximate composition of Conyza canadensis

9ok, HPLCS] £4] 278 Table 73} #rolslsich. Nutrients Content(%)
Moisture 16.3
olo}xl H]E}RIB3) 3k Crude protein 26.5
ololal ke AFTH(QUARY ek Fpl 3} Carbohydrate 464
of BAslodh ZANAE HF(1-10 S AY3] Do Crude fat 12
100 ml Wl2~Ze}~Fell Y3 5 mM hexanesultfonate 84 o] Crude Ash 9.5
Table 7. Analytical conditions of HPLC for the determination of pyridoxine contents
Items Conditions
. Methanol: 50 mM NaH2PO:s solution(pH 2.5)
Condition ! !
Methanol: 50 mM NaH:PO: solution(pH 2.5), 20 min
Column Eclipse XDB C18(4.6 x 250 nm), 350°C inj. amt. 10 pl
Detector FLD (wave 290 nm, fluorecent wave 396 nm), fluorescence wave length 396 nm) flow rate 0.1 ul/min

Table 8. Analytical conditions of HPLC for the determination of pyridoxine contents

Items Conditions
A: 5 mM hexanesultfonate/0.1% acetic acid
Condition B: 35% 5 mM hexanesultfonate/0.1% acetic acid /65% MeOH
A:B=100:0(3 min hold) = 3%/min — A:B = 70:30(7 min hold)
Column Eclipse XDB C18(4.6 x 250 nm), 400°C inj. amt. 10 ul
Detector DAD(260 nm) flow rate 1.0 ml/min
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Table 119} Fig. 201 A|A18}8T}. Fig. 204 Hi= ule} zho]
feld AL fructose, glucose, sucrose, maltose2] 45|
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2 71 wol ghHEe] alsiet.

Al g A F2ES A78 AR 972 Jang & Kang
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polyphenol, and total flavonoid compounds”} A Yepsict.

27| M2 &
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Table 11. Contents of free sugars from Conyza canadensis
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Fig. 2. HPLC chromatogram of free sugars from Conyza canadensis.

Table 12. Contents of mineral from C. canadensis.

ltems Sample Calib. Conc.  Volume Diluent Total
amt. (g) (mg/l) (ml) (mg/g)
Na  0.4978 3.203 25 1 0.161
0.4978 25.83 25 50 64.87
P 0.4978 8.145 25 10 4.091
Mg  0.4978 3.528 25 10 1.772
ENIESS
o] AL A4S B4 3 A3 Table 133} Fig. 3
3t 7o) veleh, ke B 205 HlFglon], ¥
Ca.0 0 C18:2n-6, Cis 113.66521
C6:0 0 C20:0 1.45845
C8:0 0 C18:3n-6 0
C10:0 0.633887 C20:1 0
C11:0 C18:3n-3 200.6463
C12:0 0 C21:0 0
C13:0 0 C20:2 0.638955
C14:0 1.95413 C22:0 2.22147
Cla:1 0 C20:3n-6 0
C15:0 1.06162 C22:1n-9 0.58009
g:g;(‘) 5 5%903 C20:3n-3 0.93544
: 2 C20:4n-6 0
C16:1 1.23501 vrn
C17:0 0.923672 ﬁ;gg 0‘8':)727
C17:1 0 ==
CI8:0 11.08168 C24:0 3.938280
Ci8:1n-9,rans | 1.67272 €20:5n-3 o
C18:1n-9.Cis 7.30530 24:1 1.87069
C18:2n-6,trans 0.77872 C22:6n-3 0

These data originated from the Fig. 3 GC chromatogram.

Table 13. Fatty acid compositions of C. canadensis

Items Conc (ug/ml) Amt. tested (g) Volume (ml) Dilute Amt. (mg/100g)  Amt. (g/100 g)
Fructose 4280.3 4144.2
Glucose 3105.2 3006.5
Sucrose 0.00 5.164 50 1 0.00 7.74
Maltose 0.00 0.00
Lactose 611.2 591.76

Amt: amount.
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Fig. 3. GC chromatogram of 20 fatty acid standards.

E3RIAEC 2= Octadecenoic acid, Octadecadienoic acid,
Linolenic acid 7} &= o] 9)¢l3Z ©] = Linolenic acid?}
54.1%2 7P == RS Jehlisi). =8, 23RRAE 3
2 0.39 g/100 go] 3L, EsAAWRAE §F-2 0.01 g/100 g
©2 Jephdt. wmxe] FAEE RS 0.00 mg/100 g
2 et Eele] <F Held

Table 15. Amino contents from Conyza canadensis extract

VIS 1 Results

FLD1 A, Ex=445, Em=530 (C:\CHEM32\2\DATA\RIBOFLAVIN\RIBOFLAVIN 2016-10-05 20-07-30\2.D)
L
20

17.54

7.5

3.291 - Riboflavin

T T T T —

T
1 2 3 4 5

Fig. 4. HPLC chromatogram for riboflavin detection from Conyza
canadensis extract.

Lee et al.(2013) ol 2= 7154 Ake] 7153k
FEAEA 7] AEY TR W 7153 15.1~70.3%
2 geksiolon, Al 242 52 AL, 2lEEil, g
EYAh, Du|EAL 9 Aol 2AE Fo] EAIGHS B gt A

Pk# RT Name Height Area ESTD Conc/ng
Conc/nmol

1 1.727 P-Ser 52307 1157641 0.570 105.549

2 2.160 Tau 46848 1751572 1.100 137.758

PEA 0.000 BDL 0.000

Urea 0.000 BDL 0.000

5 11.667 Asp 115448 7391839 3.979 529.598

6 16.713 Thr 76057 4677259 2.163 257.664

7 18.600 Ser 125339 8128893 3.902 410.112

9 24.287 Glu 128290 7353279 4.257 626.228

11 28.740 Sar 3879 236970 0.557 49.581

12 31.420 a-AAA 10618 712549 0.434 69.921

15 38.327 Gly 18726 944090 0.458 34.396

16 39.927 Ala 213037 11613630 5.470 487.349

Cit 0.000 BDL 0.000

a-ABA 0.000 BDL 0.000

18 45.207 Val 265779 12005700 5.381 630.152

Cys 0.000 BDL 0.000

Met 0.000 BDL 0.000

20 49.053 Cysthi 6159 398777 0.156 34.582

21 50.793 lle 106537 5582671 2.563 336.207

22 52407 Leu 95537 5854898 2.748 360.550

23 55.193 Tyr 17478 1377839 0.700 126.782

24 58.353 Phe 44087 2590206 1.352 223.308

25 63.127 b-Ala 48041 2099824 1.865 166.163

b-AiBA 0.000 BDL 0.000

28 68.947 g-ABA 194057 10224677 4.964 511.773

30 74.700 EOHNH2 20933 1606991 1.168 71.355

31 82.053 NH3 115475 21770353 7.991 136.081

Hylys 0.000 BDL 0.000

Om 0.000 BDL 0.000

32 94.853 Lys 15777 1108598 0.509 74.486

33 98.353 IMehis 4054 354805 0.160 27.152

34 100.553 His 15389 1331758 0.579 89.863

3Mchis 0.000 BDL 0.000

Ans 0.000 BDL 0.000

Car 0.000 BDL 0.000

35 117.600 Arg 65329 5550576 2.828 492,599

" Totals | [

IlSOSlSl | 115825395 I 55.854 | |
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Fig. 5. HPLC chromatogram for amino acids from Comyza canadensis extract.

= B Q7= QA Asa B,

HIEHZI EHE

HIEkRl g2 Fig. 4o A shaleh Riboftavinel 0.4
mg/100g22 VFePdT). Lee ef al.(2019y &5 Algke] A
%9} o] FZEo|A riboflavin?} coixol®] ¥ kS 1B
st &F A FEE9] riboflaving coixol & 3HAE
31 gAdate] ARA S AAIgE A3, coixolo] F7HESE
DPPHS} ABTS+ £74%2] 1C503te] §-2)2o =2 7tash=
73 Haraholtt.

o83t A7 & d7e & &3 A e 3
i

ofol -t &2

"z 2ZE59] ofu| Al AT RS ofu| Al AR
A7) 2 BAF Ak B4 o)Al 652 EHR] & 24
Z9] olm|xAbo] Zel=glvKTable 15, Fig. 5). valine©]
630.152 mg/100 g2 7} H, o522 leucine
360.550 mg/100 g, threonine 257.664 mg/100g, phenylalanine
223.308 mg/100 g =22 epgc}.

FALEE ATE Lee er al. 2014y gleHA|2] Q5 3
o | HPLC BA22 18%¢] olu]iAte] F2¥
R 15193, Choi & Lee(2017)% T-25¢] WA 2MAIA
T8 ZZT|A opn| Al [5Fo] EAlE= AL B
O} B AT ME 2450} BA ] o 943 AR
ek

1—>_\Ih
m w2 o oft

of

z =
QoA opl wzol kel 2 9 eyt o
%% | sk} $22A AR QA Aol 54
ololeh. WS okt 2471712 Sas)e] dep o]
B 3522 & AN FEale] 4G BHslel
| RS B 2280 Qoo Ralle s}
4

2] 46.4%= 7V Eokor, bl 26.5%, T8 16.3%,
238 95%, ZAH 1.2% 402 Jehgdo}

2. Alo| A g 30.76%= Yeldtl.

3. =2 fructose, glucose, sucrose, maltose®] 4%o| £
ﬂﬂ"ﬂ—"#, fructose®] RS 4,144.2 mg/100 g2 =34,
4. F7) AR 3=k K7} 64.87 mgg, P7} 4.09 mg/g, Mg
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r{m

o] 1.77 mg/g, Nao] YLEF<| 0.16 mg/g +2F et}

5. AMARE B 2050] ElE e, BEIAARe
2 = Octadecenoic acid, Octadecadienoic acid, Linolenic
acid7} =] U, Linolenic acid 54.1%Z =74 o}
epgdel. =3t FIRMIAE SRS 0.39 g/100 go] 32, ES A
HRAE 3Hek2- 0.01 g/100 g2 ure}yb:} ol ME Fe 2
Eo] Fgle] < HI

6. Riboflavin®] 0.4 mg/100 g2 ePstt}

7. W4 ohulAb 659} 2452 oful ko] SlEIc,

8. oAke] A Wz FFTel vl Qi 7]
54 REo] EAlele] o] o)43t Be4de] 7ol e
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