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Abstract: The functional component and composition are commonly analyzed for health foods, and are important quality indices of
these products. An ultra high performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) method was established for
simultaneous determination of 14 kinds of plant-based functional components present in health foods. Ultrasonic extraction with methanol
was applied to the samples prior to analysis by UPLC-MS/MS using a Venusil MP Cjg column (100 mmx=2.1 mm, 3 um) and a gradient
mobile phase composed of acetonitrile and water containing 0.1% formic acid. The chromatographic peak areas were quantified using
external standards. The results showed that the chromatographic peak of all the test samples were eluted within 4 min by the present
UPLC-MS/MS method. Good linearity was observed in the range of 0.05~10 ng/mL for aloin and adenosine, 0.5~100 ng/mL for rutin, icariin,
amygdalin and paeoniflorin, and 5~1000 ng/mL for the other 8§ kinds of functional components, with the correlation coefficients greater than
0.998. The method precision, the relative standard deviation, was less than 5%. The detection limit was 75 pg/kg for chlorogenic acid, gallic
acid, sodium danshensu, resveratrol, salidroside, astragaloside, glycyrrhizin and allicin, 0.75 pg/kg for aloin and adenosine, and 7.5 pg/kg for
rutin, icariin, amygdalin and paeoniflorin. The recovery rate was 83.42%~108.44% based on the recoveries of the spike-and-recovery
experiments at three standard concentrations. Thus, this current method had a high sensitivity, good linear relationship and reproducibility,
and can be used for simultaneous determination of various functional components in a health food, which provides a technical support for the

quality control of health foods.
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FrERIR . 44JAR (Chlorogenic acid, 327-97-9,
97.2%). W T (Gallicacid, 149-91-7, 99.47%)-
F122481 (Sodium Danshensu, 67920-52-9, 98.1%)-.
PZ4F (Barbaloin, 1415-73-2, 94.4%). (43 %
( Resveratro , 501-36-0 , 99.4% ) . 4 & K H
(Salidroside, 10338-51-9, 98.8%). /] (Rutinum,
153-18-4, 993%). {EFFEH (lcariin, 489-32-7,
94.2%). EAI-E (Semen Armeniacae Amarum,
29883-15-6, 90.7%) *j 2T (Paeoniflorin, 23180-57-6,
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95.7%)- % G H ¥ (Astragaloside, 84687-43-4, 97.4%).
Jif 7 ( Adenosine , 58-61-7, 99.7% ) . H H &
( Glycyrrhizic acid, 1405-86-3, 93.0%). Kif &
(Allicin, 539-86-6, 97.3%): SIGMA A7,

1.2 B %E
AB4500 i e RA0BUH T B B A A (SR
SCIEX A, #mRiE e CREEAFIER s

HIRATFD, ME203E B RF (i),
XS205DU H-F bR F (LR ) .

1.3 5

13.1 ARRE &

HERF B ARHERI IR 20 mg, 73BT 10 mL %%
=i, FWEAMAEAZZIE, FK 2.0 mg/mL #
AMRHERE
132 RAAREF AR

T2 H bR S ITE G (1 BB A TE 22 57,
WG 5 G A R P VR S A P (A0, TG RSGR B 43
5124 100 pg/mL, 10 pg/mL, 1 pg/mL IR A bR iE]
o
133 AR AR

FH PR RO AR P . SRR BB TR
SR AEAEE, 250K BIRPTE. HER.
KFFEMFEIREN 1000 ng/mL. 500 ng/mL. 200
ng/mL. 100 ng/mL. 50 ng/mL. 10ng/mL. 5ng/mL;
POT R WA AR EIRE N 100
ng/mL. 50 ng/mL. 20 ng/mL. 10 ng/mL. 5ng/mL. 1
ng/mL. 0.5 ng/mL; P2, RERRERER 10
ng/mL. 5ng/mL. 2ng/mL. 1ng/mL. 0.5ng/mL. 0.1
ng/mL. 0.05 ng/mL.

14 LH#

141 FFariiE

ERFREL S 2BRE S 2.00 g, & 100 mL i,
IONFEE 50 mL, HEEAEHEEL 15 min, AH5E, FHHEE
ERBLHIE, 40.22 um LTI, BERE AR
142 &gt

i Venusil MP C18 (100 mmx2.1 mm, 3
um); FEBH A: 0.1%H K, WzEhiH B: 4, Uit
SIAEEE: 0~3 min, 10% B fRFFAZE, 3~5 min, 90%
B {RFEAAE; 5~7 min, 10% B fREEAAS; FER: 5L
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FEE: 40 C. H: 30 L/min; 400 50 L/min; FEIINAVOR
143 gt : 50 L/min; AE#ES: Medium; HBIIETEE
BFUR: WIS (ESD Y IEE FHRETAR 500 C; WEFEHE: 5000V (ESH) /-4500V (ESI-);
B A7 2RI (MRMD; AR B RIRZ: 500 C.
1 B EMNBERNES
Table 1 MRM parameters for tandem mass spectrometry
#HE5F/ FTBTF/ BREHEDOwell ATRE  AEFEHoe EAEVE V%141 PR BT 1]

B4 AR , ,
(m/z) (m/z) time)/ms (EPYV JE(CXP)/V (DPYV (CE)V t/min

353% 50 -10 -13 -10 <7

SRR 399.3 2.36
191.1 50 -10 -13 -10 25
124.9% 50 -10 -13 -56 220

AETE8 169 1.82
79 50 -10 -13 -56 28
179%* 50 -10 -13 -53 -14

FH5E AN 197 2.08
134.9 50 -10 -13 -53 22
297.1% 50 -10 -13 -85 22

A 417.1 2.74
268.2 50 -10 -13 -85 -44

e 185* 50 -10 -13 -80 25

ISP 431 227.1 2.96
143 50 -10 -13 -80 32
89 50 -10 -13 -85 -16

TR 299.1 2.19
119.1 50 -10 -13 -85 -17
300.1* 50 -10 -13 -156 48

2T 609.3 248
271 50 -10 -13 -156 -65

o 513.2% 50 -10 -13 95 24

EEEY 721.2 2.8
529.2 50 -10 -13 95 27
456.1* 50 -10 -13 -63 -16

A= 502.1 2.36
323.1 50 -10 -13 -63 24

n 449.1%* 50 -10 -13 -65 20

GECRS 5252 251
327.1 50 -10 -13 -65 27
143.2* 50 10 13 70 16

FRFH 785.6 3.1
4375 50 10 13 70 29
136.2* 50 10 13 50 21

e 268.1 1.04
973 50 10 13 50 27
453 4% 50 10 13 194 34

HER 823.5 337
647.5 50 10 13 194 21
135.1%* 50 10 13 80 23

K#HE 163.1 236
77.1 50 10 13 80 30

E: R TREST.

144 %RMHx% 1.45 w®ELE
2 ARE IS E AV, BCHRIASFR IR A B2 43 R FE AR BOR 1 mL, Horb 1 43 e

FRUESI, FH 0.22 pm GFLE LRI e, Rk A2 100 mL, BNV S AR AE TR B F S 2 2
B EWREEAT HPLC-MS/MS 87, BANKREESE 3 % 100 mL. 7EFFEAIEZAE NIRRT 6 V%, HR¥E
IR, 22 TR AR - T B FERRUE B 28, it 2R MEVE PR FE R 5 AR AL B bR &S [E R

CRE, FEEREEFICUEMELL RSN=3 X i f e , .
*Eaffiﬂz 525 DA g SYVApiE=R7d3 15 HIEGIHA
e RS PR
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ByEKH SPSS 21.0 #AF #4748 it 2270 b,
ANOVE #4775 23471, Duncan WHREL 233047 555
YT

2 ZR51He

2.1 A AE e

TR [ TORMS A, 14 FhIh RS ¥ R )
B, HHETETHE, W0sT OfE. B, ASCR
F W BEAE N TREUA . P I TR R 22 B h Th Uk,
OISR FE IS IR 2 f7N, 7E 5~15 min B, $2HL
B 8] %oF R 2 fie B A BT D0 o TR R LA 3 T 48
K, HESMEE (p<0.05). 7£ 15~20 min i, HH

IR0 R Z RIS R EE R 2 R B, (H 22 bk
ENTE

R FE I (AL R 2 14 FhIh RS bR 1
RIFINER 3 Frn, BRZR%E, W02 pgkg. 20
ugrkg. 200 pg/kg = ANIRFEIR A PRERGE TR A HE
HHEE 3 Bl %0, #E7SEHEN S min, 10 min, 15 min. 20
min , 14 F AL & W 0 Rk E B oA
75.90%~85.03%. 82.03%~98.81%. 86.83%~108.44%.
86.95%~108.02%. HEYIFERE P I (A AFE 5 min %2 15
min Z[A], BEEIERIUS MR, HEM IR
Ko HFBELE 20 min BFEICR S 15 min B[]
WA B2 R (p>0.05). I, A% 15 min
VBRI PR [ o

7 2 BAEREX R Z R BB S IREURE RIS
Table 2 Effect of ultrasonic time on the concentration of effective components in Ganoderma lucidum capsules (n=3)

RE/ (mg/kg)

ey
5 min 10 min 15 min 20 min
8 0.987.00£1.01° 1.008+1.47° 1.086+5.25° 1.050+5.20°
ARTR 28.8012.10° 28.133+7.38" 30.826+6.16° 29.794+1.26
aFR R 57.827+9.22° 59.561+5.87° 62.005:4.63° 60.948+7.02°
EFEF 0.704+6.50°* 0.874+5.03° 1.078%1.14° 0.995+7.37°
E: Fl—TP AR FHEREERGEFHEZF (p<0.05).
F 3 EBATEXS TR 7 AR EIS R A0
Table 3 Effect of ultrasonic time on recovery rate of functional ingredients (n=3)
BCE /Y%
e
5 min 10 min 15 min 20 min
GRER 80.51+3.27° 87.04+1.96" 90.39+2.85° 90.81+2.94°
AT 78.64+2.21° 82.03+1.53° 91.62+2.36° 90.44+3.54°
FAFE 85.03+1.10° 85.64+1.64° 95.3342.11° 87.4942.36°
PR 80.8243.95° 87.39+1.33° 86.83+0.47° 87.54+0.65°
b RE B 77.78+1.71° 82.32+2.32° 87.10£1.73° 86.95+0.80°
xR REF 83.68+1.47° 90.46+0.78° 89.67+2.63° 90.82+3.65°
FT 82.64+0.49° 84.65+0.74° 96.04+0.94° 97.91+1.95°
EEEH 76.78+2.62° 97.75+5.42° 108.44+1.61° 108.02+0.98"
E == 79.56+2.12° 85.78+3.19° 91.33+3.85° 90.75+1.22°
GEZES 75.9+1.16° 89.71+1.77° 92.03+0.69° 93.10+£0.51°
FRF 79.94+0.38° 86.74+1.32° 92.59+2.63° 92.67+3.05°
M3 83.4+3.83° 95.78+1.43° 106.31+2.22° 105.02+1.12°
HER 82.01+1.43° 89.04+1.03° 104.04+4.31° 103.1+1.25°
Kk 84.97+1.12° 98.81+0.80° 104.97+3.08° 103.84+4.20%

i BT RS EREH SRR LR (p<0.05),
22 LB At

KR HER. IRE. WKFHE Q1 MS 71
TRGT, WNER, EAZRHRESR, fEIEET
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LRSS AR ATl S 1 T R R, RIS
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KRITEWE T IR KIEWR- LIER AR R
H R /K V- LGRS ARR R ) 3 B BOR RIS 2 P
RHETERIFR,  HAMEEIIE 5 min WA, (HPY
HTEM NAEFERR - RK- OISR R T CiREk- G
AR, WA TT R R K - SRS E i shAH .
B 1 o AR 0.1% F R /K- LT S mmol/L iR
-CIEVERANAHIN R 14 T B LS00 0 S A

FEFAHH MR AT H B . SGEIETY, (HERIK
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1.0x10° -
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Fig.1 Response values in different mobile phase
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R, EEPEEAE KPR & [, il
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Tt EARAL SV HRHIE 25 50, W& 642 B A4y,
AT CABEAT HERR E I S e B . SRR, il okt
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A
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Fig.2 Extraction ion chromatography of 14 kinds of functional

components
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RN CIRE. BEEE FEREE), MBS,
P& HEMAEN, KEYFS A ayIim &
WAL N LRI, R BRI H AR S YIRTE T
A, X ARG S A s R ROR . fReE
A T 14 RIS IS U 4 s R AT R
PRIBUEE 25 2R e T AR S5 AR VRAE AL S AR e ) g i
BARIELAE RN T 1.0, VLB ORAE £ A3 BN DA
AT B 140 2

T BRI T R IR 4 RS R R E F)
oM, RISR AT A AR AR RSV E9VA 7RI, BEIE 49K
FERIARAE TR SRR, R TR, SIZERM.
FAS I, 250K MIKHHE. HER. KRt

£ 0.5~100 ng/mL, FZ54F. BREFTE 0.05~10 ng/mL,
WRUGHRE, LA 14 Fh H SRR TR ALER, it ik
FENREARR, 73 s BIbRERD 2 S M7 RS, 4% 3 1%
BN LURf TR IR R, 10 550 Ll e vk e
BIR. AR R B TRCHIARE 2 Re A 2
Y VA i AL NS =S N Y SRS S
7, RIS R EI>0.998. LRIERR. WE TR, JT
ZFEW. BSR40 mIKEE, HER.
Kera i BRA 75 ng/ke, F 250 IR ER HIR M 0.75
ngkg, 71 VEEEE. EACHE . AGERHEA
7.5 nghkgo 14 MIBUS AR, SEREL
R A E BIRESHNE 5.

5~1000 ng/mL, 77T . ¥ FEEH. S H ATAH
* 4 REEMEFRITR S RIFNG
Table 4 Effect of health food substrates on functional ingredients
AR

S AR (uglke) K FmeA (cps) AEHAREAR (cps) BIRAER BRI
SRR 100 726300 770600 0.94
HRTFE 100 122100 140100 0.87
Fr5E4n 100 255700 301500 0.85
PR 1 4048000 4349200 0.93
G RP 100 901800 1012000 0.89
LRRF 100 45120 49110 0.92
T 10 340700 403800 0.84
EFEF 10 1303000 1490200 0.87
FAA=F 10 720700 790100 0.91
GEZES 10 1156000 1281000 0.90
FHRFHF 100 51150 59110 0.87
LR 1 3963000 4311000 0.92
HFEBR 100 206000 245000 0.84
K& 100 1784000 1998000 0.89

R"5 14 MLEMIRILMHEX R RHRFEER

Table 5 Linearity, detection, and quantification limits for 14 kinds of functional components

254 AR KM FA2 SMFEHr LKMTEE/ (ngmL) B/ (pgkg) =M/ (pgkg)
SRR y=15521.06615x+8.74958¢4 0.9982 5~1000 75 250
ERTER y=19665.29020x+3.16225¢4 0.9983 5~1000 75 250
FH A5 y=8386.77782x+11343.30536 0.9981 5~1000 75 250
PR y=3.53602e4x+339.25672 0.9987 0.05~10 0.75 2.5
ZE 53 y=8921.10090x+8297.34976 0.9985 5~1000 75 250
IR R y=420.29959x+269.52469 0.9990 5~1000 75 250
FT y=7662.96068x+647.09409 0.9988 0.5~100 7.5 25
EEEF y=5302.14171x+793.40986 0.9982 0.5~100 7.5 25
FA=F y=5758.90467x+1965.00369 0.9993 0.5~100 7.5 25
GRS y=9837.41837x+571.99579 0.9985 0.5~100 7.5 25

TR
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BER
FRFH y=102.05504x+37.73299 0.9986 5~1000 75 250
R y=6.61679e4x+2626.86279 0.9991 0.05~10 0.75 2.5
HE y=1640.93776x+3345.41165 0.9983 5~1000 75 250
Rir&E y=4120.93650x+14471.76835 0.9990 5~1000 75 250

252 FiktgEEFeAr B E

WRZIHE . UL RIRHE . MR 2244 IR
IR EVAEA R SRER . ETR. FFSRM.
HRPE, AR EIRHE., HER. KFERKk
9100 pg/kg. 200 pg/kg. 500 pgkg: ISt IRt
WA 1 ugke. 2 nghkg. Sugkg: 71 BEETF.

T ATZHEIREE N 10 pg/kg. 20 pg/kg. 50 pg/ke,
FEANKREE 6 AN TAT, 12018 1.4.5 197 BTN sest .
K25 5RAE 1 ug/kg~500 pg/kg WRFETEREIN, RS
)5, IOFRIESCERLE 83.42%~108.44% G N, i H
PRl AR AR HE IR 2238/ N T 5.0%, FENLEK 6.

®6 FIAEREIIEEE
Table 6 Accuracy and precision for 14 kinds of functional components

wppr BELS & HR R RE Lk O R
(ng/kg) S la L&A RSD/% P EE /Y RSD/% 2R % RSD/%
100 88.91 0.83 91.21 132 87.06 1.99
SRR 200 90.30 1.34 90.34 3.21 87.73 1.82
500 96.29 2.01 95.58 1.36 88.14 227
100 93.28 1.82 89.11 0.89 84.64 2.70
BT 200 91.55 1.23 88.26 1.58 87.07 3.73
500 91.51 1.56 94.54 2.17 102.97 3.33
100 94.62 2.29 94.13 0.81 95.44 1.10
FrA5F4h 200 95.33 1.03 90.41 1.98 89.28 3.28
500 93.32 0.97 91.10 1.77 93.37 0.79
1 86.41 222 84.63 1.01 85.83 2.83
PR 2 86.81 231 91.22 3.98 99.59 4.09
96.66 1.06 90.34 1.97 86.73 3.56
100 84.41 245 86.42 1.20 103.80 2.34
ZE &35 200 87.10 4.07 88.87 2.19 92.02 3.23
500 88.83 2.70 91.39 2.56 86.84 2.36
100 90.17 2.54 87.51 1.09 98.35 1.85
IR R 200 89.59 2.66 94.24 1.90 93.44 1.82
500 90.02 1.08 88.50 1.45 87.51 1.16
10 104.01 291 93.23 0.81 84.11 1.82
FT 20 96.04 1.89 99.92 1.70 86.14 1.74
50 98.60 2.02 92.11 0.76 88.72 2.49
10 92.32 3.33 95.43 2.65 87.16 3.12
EFER 20 108.44 3.49 98.36 229 86.25 1.91
50 87.30 1.98 89.22 3.56 86.46 1.51
10 98.10 231 91.13 1.40 102.03 1.76
e 20 91.26 2.00 99.33 1.91 93.78 2.70
50 98.33 3.08 90.00 3.54 93.00 3.30
10 90.51 242 88.42 1.09 94.81 435
GRS 20 91.99 2.87 98.60 2.56 85.66 1.82
50 92.48 1.99 91.51 321 84.78 243
TR
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HEER
100 92.94 3.29 103.20 1.99 83.42 2.98
FRF 200 92.56 2.10 98.92 1.98 90.08 1.49
500 91.30 2.10 100.21 343 86.53 2.05
107.64 2.96 91.23 1.08 91.82 3.57
i 2 106.32 443 99.08 2.00 87.84 1.77
103.64 3.86 90.54 1.76 101.06 455
100 105.22 2.05 90.94 1.86 93.67 4.65
HREER 200 104.02 2.67 94.26 3.90 86.83 2.35
500 102.53 3.01 95.65 2.94 94.18 1.60
100 92.91 1.52 91.23 1.97 88.67 1.15
Kk 200 105.04 1.79 88.82 229 88.49 231
500 97.16 1.09 86.34 1.86 4o g
253 FmiEAMEE ERREPEFETIRE RS, EiibEErE,
20000 - 250 KR ARE 4000 f5)5 EAHLED . BRE (0.12
35000 - ghkeg). LRF (24 gk, ZTHA, UL
g 30000 - e COATIEVNT 4 min), SEHL T —F 5 vaE T 20
%ixg PRAgE & i ) D80 o BOA, B e i LA 3.
z i
2 15000} 3 g
10000 -
5000 | 3.1 AEEA R SRR R TR FHS
% 1 2 3 4 s & 1 £ AR, ARRHE. HERTE. HER. K
Time / min /—fg%%%\ ET\ /%::lé%ﬁgﬁ\ %é{:ﬁ\ %ﬂgjﬁ\ E‘%%\
ool 1o MREPROIIARPEROPRE, A FRRERE, 7 15 min, ¥
ook AN 0.1% FRK - 16, TF A8 7 A0 B
§. 50000 it B#ﬁ(m“%’f*%’f%o 1277‘?2@'@75:4 min W%H\Zl’ﬂm%’ ﬁlé
é’ 40000 - TRUFBPKS 14 FIAEYDINRE 78S, CMERELE N 3 1
8 30000} 10 43 BITHE . 14 PRI A IR S e 2R, F
~ 200001 PRI TR FFBEW. AR, a5
10000 | . OEICHE. HEER. KemaEfHiRA 75 pgke,
0 4 n L MY, %) )

0 1 2 3 4 5 6 7 8

Time / min
30000
2.19
25000 -
JERE
& 20000 | ARRH
=
% 15000 |
g
= 10000 -
5000 |
0 IAMMMJ LA ! ! 1 ! !
0 1 2 3 4 5 6 7
Time / min

& 3 NEHRIEIIS T EE R e EE
Fig.3 TIC of functional components in different samples
FIATHER T I ORAE B i GAE SR R IR
PSR 2K IR LLRRSHICARER DIRBD 34T
R, A nlill R R (18.0 gkg, SRS

288

IR 250 pgkg: FEH. BREREERN 075
nghkeg, EEMRA 2.5 ngkg: T EEER. BHC
. AJERHIR N 7.5 ngkg, EERN 25 ngkg.
3.2 ST ORAE R i o 2 Rl D R TR I R 51
—HEARENFEDFRET W, AR T T R
VBORH €005 B3 TG J5T 3 [ I 00 5 DR A2 £ it Hh AR D AR R
Ir RN TV, AT R B R PR, PRAE R
IR AR AL TS 2 MR R R
AR AE L BIER R R I s he A R R R AT
Fori T Bt o
A Lk
(11 ZFR DR R E R [D] LR R
#2004

LI Su-yun. Study on the detection method of functional
ingredients in health food [D]. Shandong University, 2004



MK E BB

Modern Food Science and Technology

2018, Vol.34, No.11

(2]

KRR, AR, IRIE T, 55 5L M 0 e BRI E AL 1
FPTEE) A R[] 2 [E R [E 24,2008,19(8):1881-1882
ZHENG Xiang-juan, YU Shu-xian, XU Xiao-fang, et al. The
determination of pesveratrol in polygonum cuspidatum sieb
by UV spectrophotometry method [J]. Chinese Medicine,
2008, 19(8):1881-1882

M, R, TR, SRR R T AT RER S R
HPLC 52 [1]. 5 El A3k TAE,2006,22(4):438-438

GUO Jian, LI Min, WANG Mei-han, et al. Determination of
chlorogenic acid content in honeysuckle health food by
HPLC [J]. Chinese Journal of Public Health, 2006, 22(4):
438-438

WREL A ZEAE R BGE, 5 HPLC RIS E KTEAL SRR I
VB TR RRH . Wl WNEERKES RIS
] S35 771154 2% 8,2013,19(10):102-105

LIN Xia, HU Jun-hua, CUI Pei-chao, et al. Determination of
gallic acid, salidroside, tyrosol and p-coumaric acid in
rhodiola extract by HPLC [J].
Experimental Traditional Medical Formulae, 2013, 19(10):
102-105

R A RE. o RO E TV R AS D NS 158 2 S P fk
B TR S B R 257,2014,9:915-918

LI Hui-min, CHENG Ze-neng. HPLC determination of gallic
acid in health food [J]. Central South Pharmacy, 2014, 9:
915-918

AR, LGS T, <00, 5. i RO ik PR it T
PR BI] P R 227,2015,11:1210-1212

XU Shuo, LIANG Xiao-li, JIN Peng-fei, et al. Determination
of resveratrol in health products by HPLC [J]. Central South
Pharmacy, 2015, 11: 1210-1212

Chinese Journal of

Mao Y, Li Y, Yao N. Simultaneous determination of
salidroside and tyrosol in extracts of thodiola I. by microwave
assisted extraction and high-performance liquid chromate-
graphy [J]. Journal of Pharmaceutical and Biomedical
Analysis, 2007, 45(3): 510-515

AT 38, 5 5, B Lt 5 HPLC-DAD 32 [l 2 ¥ 5 2 gk
sin P T B AR Ll R B (T, OF TR A B AR, 2016,39
(5):317-319

REN Qiang, Wu Hao, NIE Qi-ting, et al. Simultaneous
determination of rutin, quercetin and kaempferol in tartary
buckwheat functional food by HPLC-DAD [J].
Medecine University, 2016, 39(5): 317-319

BRUGAG, ARULEE, B 210, 5 v OB R I A DR AR £
R[] AR TIBT  5245,2002,36(5):336-338
LI Yuan-qian, YU Hong-ling, ZENG Hong-yan, et al.

Jining

[10]

[11]

[12]

[15]

Determination of icariin in health products by HPLC [J].
Chinese Journal of Preventive Medicine, 2002, 36(5): 336-
338

R BN R o OB i R A £ v 14
AT SR )]. A B DA G 4 RE,2013,4:851-854
GAN Bing-bing, LIU Jie-pei, YANG Rui. Determination of
paeoniflorin in health food by HPLC [J]. Chinese Journal of
Health Laboratory Technology, 2013, 4: 851-854

IR, PO, S ZR, 55 HPLC VAR e Ha B (it ot i
T & 2] A E AL 4% £,2012,4:704-706.
LU Lin, WU Xi-mei, HUANG Xiang-dong, et al
Determination of adenosine content in cordyceps healthcare
products by HPLC [J]. Chinese Journal of Health Laboratory
Technology, 2012, 4: 704-706

R, 257 AR 5,55 RO (-2 RO GBI 25
T DR A o PSR T R & R[] R 1A TR ,2000,6:
354-355

LIU Jian-wei, LI Qing, CUI Yong, et al. Determination of
astragaloside a in health foods by HPLC-ELSD [J]. Chinese
Journal of Public Health Engineering, 2009, 6: 354-355

J7 B Rk ARA £ i H RN E 7 i BT S []. o
[ DAL 24 E,2007,17(6):986-987

FANG Cong-rong, YANG Da-jin. Study on assay method for
glycyrrhizic acid in health foods [J]. Chinese Journal of
Health Laboratory Technology, 2007, 17(6): 986-987

PRENZL, £ A, TR TTHE, 55 HPLC VAR OR {2 & i bR
A& R LARLA4R,2012,24(4):711-717

XU Li-hong, WANG Jian-qing, ZHANG Qiao-yan, et al.
Determination of allicin in dietary supplement by HPLC [J].
Acta Agriculturae Zhejiangensis, 2012, 24(4): 711-717
A N BT A o, PR AR B A 36 5 PP BOR R
2003

Ministry of Health of PR.C. Technacal Standards for Testing
and Assessment of Health Food. 2003

Huang H, Liang M, Zhang X, et al. Simultaneous
determination of nine flavonoids and qualitative evaluation of
herba epimedii by high performance liquid chromatography
with ultraviolet detection [J]. Journal of Separation Science,
2007, 30(18): 3207-3213

Beringhs A O, Dalmina M, Creczynski-Pasa T B, et al.
Response surface methodology iv-optimal design applied to
the performance improvement of an RP-HPLC-UV method
for the quantification of phenolic acids in Cecropia Glaziovii
products [J]. Revista Brasileira De Farmacognosia, 2015,

25(5): 513-521

289



DR EmRBHE Modern Food Science and Technology 2018, Vol.34, No.11

[18] Melo LV D, Sawaya A C HF. UHPLC - MS quantification Laevigata ) [J]. Revista Brasileira De Farmacognosia, 2015,
of coumarin and chlorogenic acid in extracts of the medicinal 25(2): 105-110

plants known as Guaco ( Mikania Glomerata, and Mikania

290



