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Characteristic Effects of Dangnyo-hwan for Diabetes Cont
LC-MS/MS and ICP

rol Studied Using

Jeong—do In', Dai-sig Img, Seung-ho Moons, Won-ill Kim!
"Dept. of Oriental Internal Medicine, College of Oriental Medicine, Dong-Eui University

2Dept. of Chemistry, College of Natural Sciences, Soonchunhyang University,

ABSTRACT

*R&D Center, ICB

Objectives: The primary aim of this study was to identify bioactive compounds in Dangnyo—hwan, a Korean herbal
medicine, through instrumental analysis using LC-MS/MS and ICP, and investigate its potential use in diabetes treatment.

Methods: The extract of Dangnyo-hwanhas 12 medicinal herbs; these were compared with
from literature survey.

18 marker substances selected

Results: LC-MS/MS analysis could detect 9 of the 18 bioactive compounds: citruline, catalpol, berberine, ginsenoside Rbl,
ginsenoside Rgl, oleanolic acid, B-sitosterol, mangiferin, and schizandrin. While harmful heavy metals such as As, Ph, Cd, Hg,
Ni, and Cu were not present in high concentrations, Zn concentration was 4.2 mg in 100 g Dangnyo-hwan.

Conclusions: Instrumental analysis such as LC-MS/MS and ICP was successfully used to identify bioactive compounds in
Dangnyo-hwan. Detection of 9 bioactive substances and Zn from the herb medicine is a valuable finding, and suggests that
Dangnyo-hwan is a candidate medicine for diabetes. Further investigations like 7 vitro assay, percent GPR 119 activity, and

percent human DGAT-1 inhibition are underway.

Key words: Dangnyo-hwan, diabetes, LC-MS/MS, ICP, marker substances
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Table 1. Composition of Herbal Medicine for Diabetes Rgl, Oleanolic acid, B-Sitosterol, Ferulic acid, Betulinic
Herbal Drug name Produce Dosage acid, Mangiferin, Schizandrin, Tolbutamide= Sigma-
name 2 region (g Aldrich @ Flukar} 8-=2A)Abo| A F59.0H o]
;‘EQ }T;f;mb“aﬂ?’ﬂs;;?f féﬁifea 105 £ 381849 872242 Fig 19 et

o remmaac fadie s i HPLC-MS/MSS] 7171248 ThermoAl #4717
FiaE  Bombycis Corpus China 75 oo 1o
EIRES Liriopis Tuber Korea A}ﬁo}%{ P} Capeell PAK MGIL Z (3 um, 2x100
N Ginseng Radix Korea S AHgete 7t ARAEE de 38 2
HINEE  Acanthopanacis Cortex Korea 45 %kv‘i—“ S AAEATE A B ZH1LE Table 2-59]
FIR Hoelen Korea — ~ A} ofd 2 AR FFE BN Y AL
e Dol S (i ICPGER . /g2 A dsAe A
WO optidis Rhizoma na SAME) B rozBS Skx =
H Anemarrhenae Rhizoma China 20 }]‘1 o: CT“ﬁ Z];D:lo’zjm}hg jf}zw
HWKT Schizandrae Fructus  Korea ) Alg Aok 5o ZRLASAVIE R AP
SETW Nelumbinis Semen  China o -474 =43t
Total amount (g) 63 Fa3s At o Ao Yol drEof 9l
EFEARES oy 287 ggekd 2 g
2. A|eF gl BEAM7|7| WarebAe] R AN 55 Faste] I
Ak 07 AR E49] Citrullin, Cucurbitacin S, @97s) daks B 2L oA T A
E, Bryonolic acid, Catalpol, Loganin(Iridoid glycoside), o 9ty FaAE AW} e Ao 4
Conjugated linoleic acid(CLA), Sesamin, Kaempferol, T RS AFFOE AT

Berberine chloride, Ginsenoside Rbl, Ginsenoside

A gl ;" !
0 o B v o et wd 4
Iy "‘1|.""~"""-]-"".m o™ ! j" [ Jod
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Fig. 1. Chemical structure of 18 marker substance.
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Table 2. LC-Ms/Ms Analytical Condition

Condition

Acetonitrile : DW (0.1% Formic-acid)
073.0 min (65:35, v/v)

3.01"5.0 min (90:10, v/v)

5.0177.0 min (65:35, v/v)

Mobile phase

Flow rate 300 ul/min

Injection volume 5 ul

XCALIBUR 2.0 software

Spray voltage : Positive 5.0 kV

Transfer capillary temperature : 350 C

Sheath gas pressure : 40

Aux gas pressure - 15

Collision energy (CE), SRM (Mass Break down)

Ingredient substances Precursor ITon TL  Product Ion CE

Ferulic acid 195.0 82 177.19% 10

Tolbutamide 2711.1 90 91.128 34

Mass condition (positive)  Conjugated linoleicacid (CLA) 2812 83 263.379 5
for some ingredient Kaempferol 287.1 125 153.157 34
substances Berberine chloride 336.2 9 320.265 31
Sesamin 3552 9% 337.323 5

Catalpol 382 151 203.072 23

Loganin (Iridoidglycoside) 413.2 157 219.203 25

beta-Sitosterol 4153 117 119.18 31

Mangiferin 4231 106 273194 27

NO532 4321 150 145.094 25

Schizandrin 433.3 98 415407 11

Ginsenoside Rgl 8235 206 643.504 36

Ginsenoside Rbl 1109.6 164 163.045 39

Table 3. Negative LC-Ms/Ms Analytical Condition for Oleanolic Acid & Brynolic Acid

Condition

Mobhile phase Acetonitrile/DW (0.1% Formic—acid) (95:5, v/v)

Flow rate 300 ul/min

Injection volume 5ul

XCALIBUR 2.0 software

Spray voltage : Negative 4.0 kV

Transfer capillary temperature : 350 C

Sheath gas pressure : 40, Aux gas pressure : 15
Collision energy : Oleanolic acid 51, Bryonolic acid 42
SRM mode : Negative

- Bryonolic acid ion transitions m/z 455.2>425.3

~ Qleanolic acid ion transitions m/z 455.4>407.4

Mass condition
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Table 4. Negative LC-Ms/Ms Analytical Condition for Cucurbitacine E
Condition
Mobile phase Acetonitrile/DW (0.1% Formic-acid) (85:15, v/v)
Flow rate 300 uL/min
Injection volume 5ul
XCALIBUR 2.0 software
Spray voltage : Negative 35 kV
Transfer capillary temperature : 263 C
Sheath gas pressure : 40, Aux gas pressure - 15
Vaporizer temperature : 100 C
Collision energy : 14
SRM mode : Negative
- Jon transitions m/z 555.2>495.6, 477.6, 409.2

Mass condition

Table 5. Negative LC-Ms/Ms Analytical Condition for Citruline

Condition
Mobhile phase Acetonitrile/DW (0.1% Formic-acid) (15:85, v/v)
Flow rate Citruline : 250 ul/min
Injection volume 5ul
XCALIBUR 2.0 software
Spray voltage : Negative 35 kV
Transfer capillary temperature : 257 C
Sheath gas pressure : 40, Aux gas pressure : 20
Vaporizer temperature 150 C
Collision energy : 16
SRM mode : Negative
- Ton transitions m/z 174.0>131.2

Mass condition
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Table 6. 9 Bioactive Substances in Herbal Medicine
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Fig. 2. Amounts (mg) of bioactive substance detected from LC-MS/MS analysis.
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Table 7. The Content of Residual Heavy Metal

TSV gza guas

(ppm)  71E o

HZ4 (As)  nd 3.0 ©]3} 0999934 (183979 nm)
W (Ph) 122 50 ©]3} 099991 (220.353 nm)

7F=E (Cd) nd 0.3 ©]3} 0999990 (228802 nm)

o]

4o (Hg) 0056 02 °]at 0.9994

UAa (Ni) 260 - 0999993 (231.604 nm)
T2 (Cw 1617 - 0999994 (324752 nm)
ol (Zn) 4187 - 0999990 (213857 nm)
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Fig. 3. The content of Zinc in the various natural products (mg/100 g)
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