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acid) .2 T (rutin hydrate) .2 5 & B8 (3,4-dihydroxy-
benzoic acid) . MIMEEE (caffeic acid) . T 7 W& (syringic
acid) P ZR R (ferulic acid) . ¥ Jz 2 (quercetin) . 7K 1%
1% (salicylic) | & & B8 (coumaric) 3 H 35 E Sigma
AL

PR B CE R 5 4l O TR LR OB
S L

HERAES « BB AR B IE AL Agilent1100, 38 [ %
FEB/A ] Water Millipore 47K #1, 3& [E Millipore 2y
A BEREZE R AN, BTSRRI XER) s KQ100DB #
R B GRS - B LT AR AT PR R 5 Ultrall-Cie
EREFE (250 mm < 4.6 mm,5 pm), EEHBIE LA
A s SHZ-[Il UG 3R 7K Hozs 5, A IR TR A B
A,
L2 Ik
L2.1 MEEESITGEE S RoGRO8IM Ik
FEAEDLEN . BT 2 T A & 45 IR IR 20 mL, 4351 A
20 mL ZFR CBRZE B 3 W& 3 HUAH B 28 18 ok
FEET (K37 O R T 4 mL AEHES, BT
—30 CZ A 6 A, A0 35 fFE & I 28 1 75 A
0. 45 pm FAFLUE IR I8 .
L2.2 @Rk FH RO 6 R RN e T
AP ZHREY, 8 2 Fhim s 4R,
WM L FshA A, K = Z8R=98 + 2((AFRLL) ;3B
B, ZHE (g2, 8 2 Rk AR, VeI A2
J£1:0~10 min, B Jy 24%;10~25 min, B & 24% ~
40%6;25~35 min, B Jy 40%~0%, PEBARFFi:0~
10 min,B 7 16 % ;10~25 min, B 24 20%~40%; 25~
30 min, B Jy 40%6~0% . WahHE M- WahHH ALK
LBR=99 + TUARRLL) .IRBIM B, ZIE (G . %
B 3 R T, PR LR P 0~15 min, B Jy 0%~
22%315~30 min,B ¥ 22%~38%3;30~35 min,B F
38%~0%. YEBERFFIi:0~15 min,B N 0%~24%%;
15~35 min, B K 24% ~40%; 35 ~40 min, B &
40%~0%., VAT i :0~10 min, B Jy 2476510~
25 min,B F 24% ~40%;25~ 35 min, B F 40% ~
0%.
1.2.3 ZWirdE TAEMLMSE R/ 45 KIKR
10. 00 mg 10 B KALG W O T KA BRI HE R |
ZEER. THER KRR MWK R IR & T
R 5% TR AR, A B (BRSSO 10 mL &
AP ER M ARE YR 1 000 mg « L1, 1]

BUS mL W FHRY 10 mL B BHEE R E N
500 mg « L', AR ¥R 23k AT A5 %] 1 000,500, 250,
125.62.5.31.3.15.6.7.8 mg « L' 1§ 8 MR E
10 FiERARIR G ARRE . —30 CTNIRFER . BERE
10 peL, DA VR BE R AR A B o W TET B A R A A
THEARE] 10 FhE R BHE AR AR 2% .
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2.1 KPR E
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Tl B PR B HR AT o 5 R AT 498, AR B SR AR (R
FI, 10 o 43 e R W I 3 7E 280 nm 4k, B #5
280 nm SRl 10 R AR RIS
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B0 . VPRV SHAR L ARIIET 2% B B 2 B A 2 5 3
AT BB TR, 27675 TR AT B RUR FN R BR 1)
), ORI AL AL 1 iz 56 A 3 s Al , e R
5401 :0~10 min,B 3k 16% ;10~25 min,B J320 % ~
40% ;25~30 min,B H 40%~0% (D,
2.3 ZMRETAERZR

S MEFRBCH] 7. 8~1 000 mg « L™ ) 8 AR A
WY 10 FlIRTHE S PREE  HERE 10 pL, DI R UK
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BIRBHRE AR HERZLZ (R D,
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Note: 1. Gallic acid; 2. Coumaric; 3. Catechin; 4. Caffeic acid; 5. Syringic acid; 6. Rutin hydrate; 7. Ferulic acid; 8. 3, 4 -dihydroxybenzoic acid;
9. Salicylic; 10. Quercetin.
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Fig. 1 Chromatogram of 10 mono-phenols standards

*1 AR E R E, RO 2
Table 1 Retention time, regression equation,detection limits of 10 mono-phenols
_ LB L R B F/ME IR
EAN Pl £% ) - . o - o
Name Standard curve Correlation coefficient Linear range Remain time Minimum detection limit
® /(mg ¢+ L71) /min /(mg+L71)
2 E Quercetin »y=0.073 2z+2.490 8 0.998 9 11. 20~349. 00 22. 95 0.030 6
7T Rutin hydrate y=0.157 22—1.704 0 0.999 6 9. 04~392. 00 10. 66 0.069 3
2 B 3,4-dihydroxybenzoic acid y=0. 263 8z+2. 990 4 0.999 6 11. 75~-357. 00 18. 61 0.050 7
FIZRER Ferulic acid »y=0.036 3r—0.482 3 0.999 8 8. 06~234. 00 13.99 0.052 0
T & Syringic acid y=0.034 7x—4.478 4 0.999 2 9. 21~350. 00 7.07 0.048 3
KB Salicylic »y=0.140 4z+3.984 2 0.999 5 11. 08~~336. 90 19.91 0.055 9
#E® Coumeric »y=0.049 0—2.310 8 0.999 7 10. 06~~368. 70 4.21 0.028 1
HIHERR Caffeic acid y=0.041 72—2.074 9 0.999 4 11. 54~325. 70 6. 62 0. 046 4
JLZE#E Catechin y=0. 143 92+7.527 0 0.999 3 9. 30~371. 90 4. 65 0.053 0
P TR Gallic acid y=0.052 3x—2.234 0 0.999 6 10. 90~347. 00 3.32 0.025 6

2.4 A FRIRT ] iR R 4 B B FTAN 3 A S % o BRI Y [ Wi R B T s
FRYFIMAS 7 B 7= 20 % 4 A v 10 PRy 80. 0026 L4 |, HAHX bREMR 22404 30000, FRHIAE
FERKFIT MM AR EE S EWCR, mFR2 SPGB AT,

=2 & B RS AN AR EIBUR 36 45 3R (n=6)
Table 2 Results of precision and recovery experiment for several mono-phenols (n=6)
B BB R by IlIbe E- 3 (B E: FH X v 22
Name Phenols content in samples/(mg » L~1) Addition/(mg+ L™1)  Result/(mge+ L™1) Recovery rate/ % RSD/ %
2 E Quercetin 11. 90 50. 00 52.54 81.42 2.95
T Rutin hydrate 3. 90 50. 05 48.79 86. 93 1.51
B FFM 3,4-dihydroxybenzoic acid 9.73 50. 50 45. 08 93.23 0. 87
FT$iER Ferulic acid 2.09 51.10 38.18 90. 02 3.08
T & Syringic acid 5. 30 50. 20 49. 08 89. 48 1.98
KB Salicylic 12.19 50.15 57.27 87.03 2.02
#HEH Coumaric 4.90 51. 00 50. 02 90. 29 1.29
WHERR Catleic acid 11. 62 50. 10 51. 30 85.53 2.97
JLZEE Catechin 30.17 50.15 81. 30 83. 38 2.72
AT B Gallic acid 51. 20 50. 00 87. 20 82.15 1. 34
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2.5 EEHERR
XHFE i SRS AR AR S AT 6 W RE , X AR e
SR TEEZMAR. B3R 3 AL & BEY R

F R B I ] 5 0 T BR B AR PR, A I R W SRR
WA F 1] PR AL X B e O 22 B9 7 196 LU s 45 T 2800 o e
R AR R AR 22 297 200 LI

=3 HERSRENEESEHREER (n=6)
Table 3 Results of repeatability for standards and sample determination(n="6) %
B RATREAE AR R 22 RSD RS A X PR SR 22 RSD
Name {7 B8 B[] Retention time I TH AR Peak area {5 B2 B[] Retention time I TH AR Peak area
W E Quercetin 0.75 0.24 0.31 0.55
7T Rutin hydrate 0.63 0.10 0.25 0.83
2B 3,4-dihydroxybenzoic acid 0.68 0.29 0.17 0.93
BrIBRER Ferulic acid 0. 60 0.07 0. 086 0.27
T# W Syringic acid 0.58 0.12 0.11 0.99
K# R Salicylic 0.92 0.16 0.07 1.21
G 8 Coumaric 0. 64 0.10 0. 05 1. 08
mMEESE Caffeic acid 0. 83 0.22 0.03 0. 81
JLEEZE Catechin 0.63 0.09 0.10 0.93
BB TR Gallic acid 0.23 0.14 0. 04 0. 37

2.6 HEIEEER B R A B IIE
WRIEHTIR G A4, X 10 Fh 7 B H 2Ry 10
PRIy & B AT IR, iR 4 WL 7T R 10
AN TR 20T o S I o BB T PR LR R 4% 10
FELOR T ) 5, (B2 10 Fofr B (A 0y 5 F) & B 7E 10
PRI 2 A AR TR HR 4 a2 i) R L e, T
R R EAMER IR O “ AR B BR > Mg RE AL > “ g
TR TR > P h 7 Horp, AR ER RS M e
B AT R B R A B AR, P A

BB Ry RN ERD LR R BB TR K
MR B 7E T 204 25V o LA A X A, S oK
PR T IBTERAR . e B iR & &R LA,
“FRESER” (59cs.61cs, 65cs. 78cs) A 2 I H I I & 1
TR BB, CRBILE (PNRE., HABETRTE
5T PRI E R BB, HE &Sk
MEEER., HPRETFRESMEEE DS E
YR i R LR R 5KERR .

*4 HEAPBEY RS EHNE
Table 4 Mono-phenol contents in 10 different wines mge L7!
£ #1515 Sample
Name 1 2 3 4 5 6 7 8 9 10
W2 E Quercetin 84. 32 53.25 75.97 58. 77 95. 36 86.72 51. 43 43. 67 62. 11 51.07
7T Rutin hydrate 19. 45 18.56 16. 34 14. 26 22.71 22. 56 28.05 18.41 9. 67 7.30
#Z B 3,4-dihydroxybenzoic acid 62.91 21.54 54.40 22. 46 19. 02 36. 48 43. 83 25. 45 50. 04 28. 67
FT$iER Ferulic acid 3. 20 4,01 9.10 1.47 36. 39 11. 08 14. 63 3.83 18. 62 26. 65
T#&ER Syringic acid 37.29 15. 38 27.44 22. 60 35. 36 37.94 3111 35.65 6. 58 16. 59
KR Salicylic 167.12 57. 96 119.41 99. 64 130.52 128. 36 141. 95 90. 53 86. 98 53.17
FE MR Coumaric 39.72 13.78 29. 40 24. 44 39. 60 43. 99 42.74 40. 40 9. 05 11.79
IIMEER Caffeic acid 78. 35 42. 06 52. 06 37.19 130.94 58. 05 70. 57 58. 05 75. 58 122.79
JLEEFE Catechin 497. 77 450. 47 421.94 328. 84 424, 65 378. 04 236. 57 281. 82 255. 59 410. 38
#E T Gallic acid 688. 52 561. 37 534. 00 413.03 592. 27 572. 10 329. 99 420. 34 226. 36 550. 64

. 1~4 B4 59cs.61cs.B5¢s.78cs;5~~6 B K 8mr.28mr;7~8 5 390G.238CG;9 524 PN;10 524 SR,

Note:1—4. 59cs,81cs,85¢s,78¢s;5—6. 8mr,28mr;7—8. 390G,238CG;9. PN;10. SR.
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Determination of Ten Mono-phenols in Dry Red Wines of Ningxia by HPLC

GENG Chenchen' ,ZHANG Junxiang' ,LI Qiang® ,LI Hui' ,LI Chao'
(1. College of Agriculture, Ningxia University, Yinchuan, Ningxia 7500213 2. Wine Industry Development Department of Yinchuan,
Yinchuan, Ningxia 750021)

Abstract: Ten red wine samples from Helan Mountain in Ningxia were used as test materials. Simultaneous
determination of 10 mono-phenols in wines by HPLC was studied. The results showed that chromatographic
separation was performed by Ultral[-Cis precolumn (250 mm X 4.6 mm,5 pm). A gradient elution consisting of
solvent A (water } acetic acid,98 ¢ 2,V/V) and solvent B (acetonitrile) was applied with flow rate at
1.0 mL » min™' and detection wavelength at 280 nm. Under this chromatographic condition, the calibrations
curves were linear with »>>0. 999 and recoveries of several mono-phenols™>>80%. The results showed that 10
mono-phenols were found in ten wines. Gallic acid and catechin content were higher than that of all the mono-
phenols.

Keywords : grape wine;mono-phenol; HPLC
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