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Simultaneous Determination of 10 Polyphenolic and Alkaloidal Components in Coffee and Coffee-Based Products
by HPLC-Double Wavelength UV Detection

SHAO Jinliang"?, YANG Dongshun', FAN Jianlin', LIU Xingyong', DU Lijuan', WANG Li', LIU Hongcheng'**, WANG Luxiang"*
(1. Institute of Agriculture Quality Standards and Testing Technique, Yunnan Academy of Agricultural Sciences, Kunming 650223, China;
2. Laboratory of Quality and Safety Risk Assessment for Agro-Products (Kunming), Ministry of Agriculture, Kunming 650223, China)

Abstract: The aim of this study was to establish a method for the simultaneous determination of polyphenolic compounds
including neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, cynarin, 1,5-dicaffeoylquinic acid, isochlorogenic
acid B, isochlorogenic acid A, isochlorogenic acid C and alkaloidal compounds including caffeine and trigonelline in
coffee and coffee-based products. These 10 components were extracted ultrasonically with 0.10% phosphoric acid solution-
methanol (50:50, V/V) and then analyzed by high performance eliquid chromatography (HPLC) at 254 nm and 320 nm. The
chromatographic separation was performed on a Shiseido CAPCELL PAK MG IIC;; (4.6 mm X 250 mm, 5.0 pum) by
using 0.10% phosphoric acid solution-methanol as the mobile phase. The average recoveries of the 10 analytes in spiked
samples ranged from 80.00% to 113.8%, with relative standard deviations (RSDs) of 3.63%-9.10%. The calibration curves
for these analytes were linear in the range of 0.10-100.0 mg/L with correlation coefficients of more than 0.999. The limits
of detection (LODs) varied from 0.05 to 1.0 mg/kg and the limits of quantitation (LOQ) ranged from 0.16 to 0.28 mg/kg for
10 polyphenolic and alkaloidal components. The method showed good repeatability, accuracy and stability and enabled the
accurate quantification of 10 polyphenolic and alkaloidal components in coffee and coffee-based products.

Key words: HPLC; double UV wavelengths; coffee and coffee-based products; polyphenolic compounds;
alkaloidal compounds
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Fig.1  Comparison of different extraction methods

22 AT

AP O M R KA TR, 7R IRMIC (B A 5511
TR . T 3R P EIRTE RAHC o FRREE, AR
WA IR IR . b #h el & 7ehikn"" . SIER M
F o FRk & 2 A MR, WIS, &5
b, TRANAH PR INIE S R s, ALRER 136 R
BRI T, A& Re i HK R A AE . H AT E SR
PR WM R R 7 AR R IR AR AT O - IR VAR . G-
HIRVE T H B -UK TR AN - B IR T v 5 . 45 21
K D R - BRIV L5 - RIS AE i 3l
i, TREIH R Z I I L5 X8 Fh Sk SRR 7] 43 S K A 11 1 7Y
TR, TwEAHBELRELA, RAEsSEIL5-—
WD el P 2 R R 3,4- IR 2 T R A s 20 SR FH -
UK GRS AE IR BN, P Bk S-mn v 5 42 7 g
MR SRR 4-WNEREZE TR 13- mHEREZE
26 FALA Y B AR R AT, (HA&1,5- mmHERE 22 7 1 |
3,4- T UIHEEEZE TR . 3,5- WNHEREZE T R A4, 5- ik
T2 T R IR R I TR 2B, ORI 3) R
FH - BR VA A N IR BIAH, 10 B A& P xd SRR 5 1
RAF, ZOE&4 T, Bt aysHhiies SR



XK 53D

il =

E65o

2016, Vol.37, No.12 131

U 4) B LB EE-0. 10% R IE W . W E-0.20% 1
A Y5 VR Y BE-0. 30 % B R VA KT 10 FAE A 633 2 25 47
NI, S5 R, U AN A R pHAE X &1 7 EL AR
AP DR R ¢ S5 R v ) 4 e KA A4S 1) £ B N () S/, 4%
B R RS B 4 B AR T B i VR U T, B T 8
FHEE-0.10% W RV MR 45 A B FEVE AR ST, RBORIIE 1O Fh £y
MBI A Es, BT, 10 LA WRE
AV YRR VA WPl 2 A 1 0 P AL 12

0.0204 4
9
Eo.ms— 2 45 6 %7 10
2 010
= 0010 ‘ ‘ ’
= 0.0054 ‘( | |
0.000 - - v Ju 3 'J 1
T T T T T T T T T
0 5 10 15 20 25 30 35 40 45
L4 54 s 8] /min
00244 B 1 3
= 0.018-
E
& 0.0121
a 2
= 0.006 45
6 789 10
0.000-
T T T T T T T T T
0 5 10 15 20 25 30 35 40 45

LR B I 7] /min
LA B0 2. S-UMMEREZE /s 3.0nwEDN ;s 448 R 5. 4-ninkRE
TR 6. 1,3- WM T #E; 7. 1,5- UMHERE S R 8. 3,4-
HERE 2 TR s 9. 3,5- MIHEBEZE TR 10. 4,5- ZiHERELE TR

2 RS (A) FEEumEE a RS (B) SR aisE
Fig.2  HPLC chromatograms of standards (A) and blank instant coffee (B)
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MEREZE TR« 4,5- Wk RE 28 5 R o &2k B2 45 790.05
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FRALE WIS O X B &R RERE (o
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i\ 4,5- WML 4 5 B 7£0.05~10.0 mg/LiGHE N A B
UFIZRMEDC R, TR E BRIk Eia Bl 28
PR XA RHEAEER LKL 10 Fiks
YITE0.10~100.0 mg/Lyu [ Py KA REF g, MR
() =0.999, & HBRA0.05~0.10 mg/kg, EERN
0.16~0.28 mg/kg.

1 LEEE. KREFBHEMHXRE
Table1 Linear ranges, linear regression equations and correlation
coefficients for 10 compounds
. a0 . HERE Bl H B
fiifalat 0.10~1000  y=436726:—50137 0997 007 0.20
SUEHETR 010~1000  y=34056r—26138 09998 010 0.25
O 010~1000  y=42115x—52345 09996 005 0.18
SRR 0.10~1000  y=40209v—46487 09994 008 0.23
4R ETE  0.00~1000  y=3413%—41970 0993  0.09 028
L3R TR 0.00~1000  y=41309—=51600 0992 0.7 022
LS-ZHEBEZE TR 010~1000  p=44 157x—52428 09993 007 0.20
34-ZIEREE TR 010~1000  y=49367v—63173 0991 0.0 0.19
35-CHIMEREE TR 0.00~1000  y=S0708x—54607 0995 005 0.16
45-ZHERE TR 010~1000  y=46215x—56620 0994 006 0.20
2.5 SR R R S g R

£2 FHEHEERAEEE (n=5)

Table2 Recovery and precision (RSD) of the method (z = 5)

pikic! HINE (mgkg)  WBE/ (mgkg) I % TR R %

Fifalatis 20 40 100 1614 4213 1064 8070 10533 1064 567 622 457
SUMEBRETR 20 40 100 1863 3514 1127 93.15 8785 1127 9.10 493 523

Wi A 20 40 100 1732 3768 945 8660 9420 9450 734 559 628

RER 20 40 100 1660 3530 8527 8300 8825 8527 826 512 363
AMMEFETER 200 400 100 1600 3230 1138 8000 8075 1138 566 453 658
I3THERETR 20 40 100 1793 4420 9927 8967 1105 927 608 538 621
LS-ZHMERETR 200 40 100 1823 3683 1065 9LI7 9208 1065 696 706 434
S4TUMEEEAETR 20 40 100 2120 3507 8380 1060 87.67 8380 757 429 660
IS-THIFERRETR 20 40 100 1680 3797 8513 8400 9492 8513 866 398 557
4STHRERETR 20 40 100 1957 3547 9587 9783 88.67 9587 699 439 598

e RO EISE R E i 2 S A S B E
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REW, 10 LA IR N80.00%~113.8%, FHXT
PR 2 N3.63%~9.10%
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XFUSCEE (493 - Wom el R Wom 1) ot 5 o, 43 300 0 g A
ELBR S-WMHEREZE iR WINMEDE . SRJERR . 4-DhnmEREZE o
MRy 13- WiEmEEE TR . 1,5- WnHEEEZE TR . 3,4- Wi
WEREZE TR 3,5- OMEREZE TR . 4,5- i ESE 2 R
10 L&D &, R WNERS. GREW, e Ky
il dt FR A B A I HY 10 ARG, ARmnedE A 10 FRAb G
Ve R TR G, AR R R AR I
WAl A 5 0 i e o e R IR e v, A il e
SRR S R, MIHER E Rk .

#3 ok B w10 T4 B R R 8K

Table3  Contents of 10 components in coffee and processed coffee products
mg/100 g
Fhi B R unE S AL 0ieE S

H LT 133.25 205.12 960.22

S PR 2 T R 25.58 120.21 636.68

UIIEH3v| 824.15 1430.2 11205

SEJR TR 27.28 171.41 2747.9

A-WER 2 T R 24.59 123.23 874.38
1,3- ZWMHEREZE TR 13.37 11.23 345

1,5- 0P 2 7 R 10.49 18.43 198.04

3,4- IR 2 e R 10.11 13.08 183.83

3,5- - WIERE 2 T R 7.92 4.56 26.432

4,5- " IMeEE 2 R 10.19 14.7 168.64

3 & #

VAN 1A 3 ) || SN | 1 [ ) |
R K Wi s R P R S-IPHERE 2 TR . M A
SEIRMR . A-DNEREZE TRE . 13- mERE L TR, 1,5-
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TR 4,5- WNHEREZE TR 10 Fh 1k &4 i RBAH (i -
FAHNBOPE AW TE 7% . TERUE AL &7 5 7 55 A 42
SN, N4EFE TSR], 7EShiseido CAPCELL PAK
MG I C il (4.6 mm X250 mm, 5.0 um) I, LLFH
E-0.10% 5 B WU R BANAHZEAT B FE e i, 184%254 nm
320 nmAE K AT B AL SRR . 10 Fiib &H04E
0.10~100.0 mg/Lyu Bl N BA RIFRIZER R, HRKFR
¥ (r) =0.999, i HFRA~0.05~0.10 mg/kg, EERHN
0.16~0.28 mg/kg. {£20. 40. 100 mg/kg¥s & finksa]
% N80.00% ~ 113.8%, FHXF bt i 2 7£3.63% ~9.10%
Z (8] SRFH — YR BRI €5 3 43 88 XU K HEAT 10 FlAS [H]
PR AL G S e, ol B e ) e 2 e A I e
10 ik &4, AEWmHES F 10 Ak &9 m e TR0 um

MEEL, IR IR R A WA AR A A up
SRR R R, AR SRR S B,
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