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Abstract: To establish an HPLC-ELSD method for determining the content of choline in Ganoderma
lucidum spore powder. The experiment using Agilent company ZORBAX 300-SCX cation exchange
chromatography column (4.6 mmx250 mm,5 wm)as the stationary phase,the column temperature
was set at 30 ‘C ,the mobile phase was 0.3% acetonitrile - ammonium acetate solution (60:40) ,with
isocratic elution,the flow rate was 1.0 mL/min,the injection volume was 10 pL,the detector was
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evaporative light -scattering detector (ELSD),the drift tube temperature of the ELSD was set at 60
‘C ,the spray mode was heated,and the purifying air pressure was 172.4 kPa. Research results show

that the method precision, repeatability, stability and recovery rate are good.The choline showed a

good linear relationship in the range of 6.25~200 wg/mL. The limit of detection was 6 pg/mL,and

the limit of quantitation was 12 wg/mL.The results show tant it is a fast and efficient analysis method

to determinate the content of choline in Ganoderma lucidum spore powder .
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Fig. 1 HPLC chromatograms of choline standard (a) and
test sample(b)
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Table 1 Results of different extraction solvents and extraction methods

A E ZEIEIK 60 60
Jin B AR L 60 60
R P AR ZRI K 25 60
R P AR FRIB K 60 30
R 75 FRIB K 60 60

JELG 5 5t 3 50/ (m/g) F- 3 {E/(mgfg)
0.607 0.614 0.613 0.611
0.112 0.110 0.109 0.110
0.578 0.572 0.583 0.578
0.574 0.578 0.568 0.573
0.593 0.582 0.580 0.585
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Table 2 Results of recovery experiments

Dy =N E=N 327 IF‘j:éj Q
AN /mg | P E/mg | FIE/% I /9% RSD/%

0.328 9 0.337 0 102.46
0.329 1 0.334 3 101.58
0.329 2 0.318 9 96.87
100.37 2.86
0.329 2 0.335 5 101.91
0.329 4 0.318 0 96.54
0.329 4 0.338 8 102.85
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Table 3 Results of sample determination

BB 5 e 40 % 4 7
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(mg/g) (mg/g)

ZFLAZMTRH 0833 0.831 0.832 0.24
RINRZFLME 0413 0441 0.427 472
TRAZMTRH 0356 0355 0.356 0.25
TRARETFSAE 0272 0281 0.276 2.34

|3 53 3 L

71N 22 T K DU 8 0 Z% S o S ARG ) 4 R U
FH LRG0 28 | A2 7S 25 1 A I 8 X6 R A 4%
A AR R AR, BASRE R TR B VR 1 7%
S GO RG I 28 BoRBE S AL R B ¥ & L sh A
SRR, BJe— R IR R 2% FE#H B ek
B TR Z2PCKEIN S, (H R R BRI (5 5 R 2R e
K, FEBREE R TRM WA A 1 BIRGHT,
SR AR, SO R A A 1B R AR B S
), 25 SR 2k e 5 A T ol 3% (HAR SR B K, IR HL 4
TR A R G U 28 AOG B G I 2%
5, RRIES AR N, HORZ WA A FiIB
IR A 7 S, o5k 1 R AE R 4, mT LA
TR SR,

R — Bl A A W, B A0 1 ik
BH 25 2 4 €0 35 A1 S T IR A WY pH £
AT 0 SR BN S 5 P TR ALV R
Sy BE KB4 P R £ B TR R 18 min, 1
BN AR T R GE | I BE R W T R B X
K ZOEHEARLEZMG TEERZMT BT
JECBRR 1 2 B A 5 S 56 & BAE OR B B TE] S 14 min
b A — B — A3 0 %W BT B R S WA
T 7 R A5

YE#& #5717 2 Fl HPLC_ELSD 5 R 2 K& Hi A
T v RS B D v, ik TR A R A
W A ME R MR R Y R, AT LA R
11 RZ B A0 b ARG 2 P M, B AR 2 2%
7 B R DA 48 bR T 2 B R BOR =
J R AT, AR R 2 — A Ry,
A 2R A BRI fE Bk nT L% R R R o S
PP R TR A — A AR AR

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.37 No.1 2018



E T4, % HPLC-ELSD il % 2 % A L3054 ¥ IR s8R 3 & %

SE 3k

[ 1]LIU Feng,LI Peng, HUANG Xiuwang, et al. Anti-tumor effect of triterpene GLE from Ganodermalucudum in vivo and in vitro
[J]. Chinese Journal of New Drugs,2012,21(23):2790-2793.(in Chinese)

[2 ] VAN T N,NGUYEN T T,TO D C,et al. Cytotoxic and anti-angiogenic effects of lanostane triterpenoids from Ganoderma
lucidum[J]. Phytochemistry Letters,2015(12):69-74.

[ 3] Ying-Juan L,Jin-Liang D, Li-Ping C, et al. Anti-inflammatory and hepatoprotective effects of Ganoderma lucidumpolysaccharides
on carbon tetrachloride-induced hepatocyte damagein common carp (Cyprinus carpio L.)[J]. International Immunopharma-—
cology,2015(25):112-120.

[ 4 1 BOJANA B,MARIN B,JINGSONG Z,et al. Ganoderma lucidum and its pharmaceutically active compounds [J]. Biotechnology
Annual Review,2007,13:265-301.

[5 ] ZHANG Yue,LUO Jun,HUANG Nenghui,et al. Protective effects and mechanism of Ganoderma lucidum triterpenoids on
learning and memory function of Alzheimerdisease model animals [J]. Journal of Food Science and Biotechnology,2012,31
(7):741-744.(in Chinese)

[ 6 ] LIN Zhibin, WANG Pengyun. The pharmacological study ofGanoderma spores and their active components [J]. Journal of
Peking University (Health Sciences),2006,38(5):541-547.(in Chinese)

[ 71 X087, R 2 A= o i HF5E[D]. ¥ < T B 258} R, 2007.

[8 ] HOU Cuiying, SUN Yiting, YANG Lin, et al. Studies on the chemical constitutions of the spores from Ganoderma lucidum
(Leyss.et Fr.) Karst[J]. Chinese Bulletin of Botany, 1998,30(1):66-70.(in Chinese)

[9 ] WANG Yimin, LI Xiangxiang, YAO Chong. A review of choline biology function and its influence towards the motor ability[J].
Journal of Ankang University,2014,26(5):96-99.(in Chinese)

[10] XINYIN J,ALLYSON A W,MARIE A C. Maternal choline supplementation:a nutritional approach for improving offspring
health?[J]. Trends in Endocrinology and Metabolism,2014,25(5):263-273.

[11] VERNER K,SARADELA S,JOELLE C,et al. Neurocognitive effects of acute choline supplementation in low ,medium and high
performer healthy volunteers[J]. Pharmacology , Biochemistry and Behavior,2015(131).119-129.

[12] CRYSTAL D,JIAN Y,SIRAPHAT T,et al. Choline intakes exceeding recommendations during human lactation improve breast
milk choline content by increasing PEMT pathway metabolites[J]. Journal of Nutritional Biochemistry,2015, (26):903-911.

[13] i a5 JIEL g B ) DS AR B[R] BT 26 1 T B JHC 24 B2 ML) 14 B 5 [D]. R HE o [ B i 75 75 = 2 4 R 44 Bie, 2014,

[14] XUN Yamai,ZHAO Zemin, CHU Xiaobo. Analysis on the determination of choline in milk powder for infant [J]. China Dairy,
2015,159:65-66.(in Chinese)

[15] SONG Rong,CHANG Biying. Determination of choline chloride byReinekes salt gravimetricmethod [J]. Food China,2001,23:
17-19.(in Chinese)

[16] GB/T 5413.20-1997 , %24y JLIC J5 £ & A1 3L A3 HE B8 i) I 5 [S].

[17] ANDREW J O,JASON R S,THOMAS D N. Development and validation of a simple UHPLC-MS/MS method for the
simultaneous determination of trimethylamine N-oxide,choline,and betaine in human plasma and urine [J]. Journal of
Pharmaceutical and Biomedical Analysis,2015,109.128-135.

[18] CHRISTOPHER J M,SANDY S,MICHAEL L. Measurement of plasma free choline by high performance liquid chromatography
with fluorescence detection following derivatization with 1-naphthyl isocyanate[J]. Analytica Chimica Acta,2009,644.90-94.

[19] LI Yuanyuan, GUAN Shuwen, WANG Wei,et al. Analysis of choline in fomula milk powder for infant andyoung children by
HPLCJJ]. Food Science and Technology,2009,34(10):263-265.(in Chinese)

LHSEHRAZIL 2018 FE 7 HE 1




