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Determination of 8 kinds of functional components in immune functional
health food by high performance liquid chromatography
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ABSTRACT: Objective To establish an analytical method for the simultaneous determination of 8 functional
components (L-carnitine, L-theanine, gastrodin, chromium picolinate, caffeine, icariin, cichoric acid and 10-
hydroxy-a-decenoic acid) in immune functional health food by high performance liquid chromatography. Methods
The samples were extracted by ultrasound with 70% methanol, and separated on a C;g column, using
methanol-potassium dihydrogen phosphate (0.1% phosphoric acid) aqueous solution as the mobile phase with
gradient elution, and quantified by external standard method. Results The mass concentrations of L-carnitine and
L-theanine in the range of 10.0 to 150.0 mg/L, chromium picolinate, gastrodin, caffeine and icariin in the range of 1.5
to 30.0 mg/L, cichoric acid in the range of 5.0 to 100.0 mg/L, and 10-hydroxy-a-decenoic acid in the range of 2.5 to
50.0 mg/L had good linear relationship with the chromatographic peak area, and the correlation coefficient r=
0.9990. The detection limits of the method were 1-10 mg/kg, the recoveries were 93.8%—-108%, and the relative
standard deviations were 0.7%—6.8%. Conclusion This method is rapid, accurate and sensitive, and is suitable for

the simultaneous determination of 8 functional compositions in health food.
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1.1 UE5RF

Agilent 1200 JRAHTEN, A AR BESIR I #5 (3
[E Agilent 2A#]); Elma 7 3E Ye A (18 E & R A F);
VORTE-X 1&g 1R 51 &% (i 7] T HoAR LR AL A% 6l 15 A PR
w)); BT 532 — M FRV-RINTRE it g A PR D)
TGL16 {2 AL P I B AL A PR A 7).

LA MR (LI 98.92%) . KIKZE(LUEE: 99%)(H#k =
BRrE YRR R A, 22 HE R (2B : 98.9%)(3E
Stanford chemicals 23 #]); MHIEFH FREE (LEJE: 98%, iR
AR A PR FD); SRR (LU 94.2%) B ETR (4
JE:99.8%)(Hh ] £ i 24 K I SE BE ) Wi P (b
99.5%)(H EliH R E R B ); 10-HAD(ZEE: 97.6%, H1E
2y A S S D), R G . BERR AU (At
% Merck 23 wl); S256 FH 7K M4 Millipore 4bFA—Z% K .

1.2 FFmATALIE

Fr 0B FOBAAKRE i FREL 5.0 g B95JFE 4T 50 mL
BT, I 70%F BEZE 20 mL, R EEE 20 min, FEAMIN

il

70%H 2 25 mL, WHERST, 8000 t/min 0> 5 min, £
0.45 um JERELT I8 FHE1T HPLC 4347

MR FERE N FREL 5.0 g WA T 50 mL 2.0,
i 70% H B3 20 mL, %005 mL A7k, 8P $RE 20 min,
WHEIRAS, 8000 r/min B5.0> 5 min, FE FEAMEE, W5
IEMEE AR 1R, FEHRHEAN 70%F FEE 25 mL,
2 0.45 pum 8RR SS 4T HPLC 404
1.3 @ifss

EEHE: Cig H(4.6 mmx250 mm, 5 pm); FEiE: 30 °C;
TSR B E: A N2, B O 20 mmol/L BEER — S 2%
W 0~3.0 min, 1.0% A, 3.0~6.0 min, 1.0%~10% A,
6.0~10.0 min, 10%~75% A, 10.0~15.0 min, 75% A,
15.0~16.0 min, 75%~1.0%, 16.0~20.0 min, 1.0% A; #ii:
1.0 mL/min; #EAEHE: 10 pl; RS AR, LK%
B2 . 10-HAD: 210 nm; KFEZE: 330 nm; 00§ B 4%
220 nm; FHERE . FEFEAETE: 270 nm; WIHER: 265 nm,
1.4 FRERRECH

Oy IS BRI REATR . L-28E B2 . 10-HAD, Kk
. OMene R . MIMER | EAEAETF . BER 10 mg T
10 mL 78I, F 70% F By i 250 45 % 1.0 mg/mL
PR 2

I FRT, F 70% B B R G i 241, I A
WO . L-ZRE R E R 100, 20.0. 50.0. 100.0.
150.0 mg/L; MLHER R . RFRE . WIMERIFIE L RE T B i
Wk 1.5, 3.0, 7.5, 15.0, 30.0 mg/L; 2§ E R H kT N
5.0, 10.0, 20.0. 50.0. 100.0 mg/L; 10-HAD JFis & H 2.5,
5.0, 12.5.25.0,50.0. 4% 1.3 %50, DAMREE AHEALPR, 16
TR AFRER], FETT AR BRI [ H 7 FE

2 HR55%

21 BERHFSRK

IR R AR P EES G 5K R shAH, 8 Rzl
UG, HABAURA . T Uy, AR
A0 1% BER)E 9 2 vhER LA MGEE 3 B UCR 25 T 510,
20.30 mmol/L B2 — S AWM TSR, Bl 27 thEh vk
HIIG R, Ik TE e 2 s, (HERMR B & 2 b A A
BRI Ve R ME, AR 5T 3 T 20 mmol/L A BEIR —
S GE 0PI LS AH

TERAE BT, W 8 P RUAL A3 e KM i 1
PLgl/ b T4 & R . ek R BEPI . L2550 |
10-HAD 7E 210 nm A &AW, Bk B SR
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Fig.l1 Characteristic spectra of 8 kinds of compounds
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Fig.2 Standard chromatogram of 8 kinds of compounds
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T E M E SN, ERRA . L- 2R E R A
10.0~150.0 mg/L, MLAEHERES . RFRZE . WMk R -2
TF7E 1.5~30.0 mg/L, ZEFRTE 5.0~100.0 mg/L, 10-HAD 7
2.5~50.0 mg/L R E 5 Ak R RIFMLEX R,
AR REL r=0.9990, #% 3 550 LRI A I R, 42
BERBHR . L-ZNElR . KKK, e R . misER |, 225
217, HERR . 10-HAD AR HBR431 2. 1, 0.3, 0.2,
0.3, 0.4, 1F10.5 mg/L, MY LB TE, LHER .
L-ZRG MR . g RAR . KR . WIHERE . RERETT. %
ER. 10-HAD WA FRAM 51020 100 5. 1501, 1.5, 2. 5,
2.5 mg/kg, ZERME 1.
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Table 1 Correlation parameters of 8 boost immunity ingredients standard curves

2R 2 PEVE HEl/(mg/L) B )= 5 78 MR REL - G PR /(mg/L)
Fe T 1R B 10.0~150.0 ¥=0.1396X-0.1122 0.9990 2
LSRR 10.0~100.0 Y=4.5463X+1.8816 0.9991 1
KR 1.5~30.0 Y=14.578X-3.5796 0.9992 0.3
M i FH R % 1.5~30.0 Y=58.486X-0.828 0.9997 0.2
i P 1.5~30.0 ¥=70.977X-0.801 0.9992 0.3
AT 1.5~30.0 Y=19.473X-2.7163 0.9994 0.4
HHETR 5.0~100.0 Y=4.814X-0.7143 0.9992 1
10-HADI 2.5~50.0 Y=24.614X-1.6255 0.9990 0.5
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232 FEEORKREBEEEE T2 FIRREIER AR X FRHE IR ZE (n=6)

A PEERE SR RN 3 AR AKE, SEATINE 6 WK Table 2 Method recoveries and relative standard deviations (n=6)
FErh e B . KRR | M P TR AR TR A O R L- o /M%ﬂfﬁ *@?ﬁujlﬁ U/ﬂﬂ/@: *j}gﬁ
SRR . TR . AR R IR R R, R Telp Tew 2~ A%
JIRE i JORL, 10-HAD B8 IIAE ah O BORCRE o 1% 1.2 HEA 7 JE e 131 120 102 46
H AL BRI A, T [0 UK RN AR X AR UE D 22 (relative 240 108 3.1
standard deviations, RSDs), £ i3 2. 8 Fh L& 43 0l 30 97.1 6.8
I3 Hh 93.8% ~ 108%, RSDs 4 0.7%~6.8%, 45 HFEHIA LR AR 62.4 60 98.9 44
BFRC L B B R VL, WICRSE . 1ok, 4 120 100 39
ST PR ORI R K 5 1R P S T . ;‘g ij f;

ey , o RIRE 88.3 . )

160 mg/kg WIME DB HE A W, 12 48 R X i 46 R 1 " o e v
S, K gE R 162, 157 F1 166 mg/kg, 7 M 0 94'7 3'2
S&="d yi ~ -~ " . .
)ﬁﬁwqﬂﬂ%ﬂ?%%ﬁ*iﬁto ”tt%;% 126 120 98.9 4.8
233 ’% FRAE gL A6 ‘ e ‘ 240 102 3.9

SR PR 1 5 X AR £ B A AT R (P 3), 0 7% © ol o
L-ZR AR WIEIR U AR AR A A 0,12, — 164 o 96n s
0.23. 8.02. 0.78 g/kg, FFAFEMARRAEIEILE ., It 320 99.1 2.1
Ah, R E K ERUE - (PR R BRI S5 PR B R 100 101 35
(2003 4ER) ). GB 5009.139—2014 ( &ML EFK IR 236 200 93.8 4.2
FruE OB o mE R A I E ). GB/T 22247—2008 £ 400 105 3.7
fi £ PR R RO E )L (e R Sk A E 2 N 20 99.8 1.5
(2020 4 R)— 6 ) SHRE ShHEFTINGE, G55 LSS A . W R : » o3 >
WED . PRETETE . AERR AR N 011, 0.23. 8.06 40 100 4
M 0.80 g/kg, FEHHAE ST I LS B K ARME 15 I E 4 10-HAD 89.4 30 102 2.8
R4 160 99.7 4.1
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Fig.3 Typical chromatogram of the samples
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