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[(HWZE]  BA L RO AH 5 - DU AR A - . 37 03 B = 43 B8 B3 72 (UPLC-Q-Orbitrap HRMS ) 8 AR 43 17 R [l PR AL i}
[a] 7 B e A i ¥ B 2S5 o 5K oKk A Agilent Extend-C g {43 £ (3.0 mmx100 mm, 1.8 um) , i 3141 0.1% & BR KI5 (A) -
0.1% &£ TR W B V5 W (B ) A6 5 Uk i (0~25 min, 5%~95%B ; 25~30 min, 95%B;30~30.1 min, 95%~5%B;30.1~35 min, 5%B) , i #
0.4 mL-min" , H & 30 °C. %5 4> 98 0T % R L W8 25 25 F UR (ESI) , 1F 6 25 7 W1 B 204 Al 3340 0 200 & 43 il /4R 0 00l — 4
i (Full MS/dd-MS?) . T8 1t Z 9 F e A 15 845 A mzCloud W45 5045 122 , w25 B4 10 4 9 5 335 5090 %2 (O TCMIL ), Xof HR L
X N SCHR B S BEAT HEB o 1k o B SR LM 43 Pl A SIS N 40, G e B 26 24l R IS S RD, AU SIS 13 R, A R 2
1Ff o IS TR) BR AR B 1] 94 Bz 100 38 TR 28 18043 6 40 o i 28 38— B0 A0 A T BRUAE A 25 7 o KM 068 T B L A X % &, R B 30
B ) 2 40 149 AR R £ B A B R 085 o A 2 A, FE P RS B diosmin, 6- 28 WUVARUERAR B2 L NI BR B2 R 1 3 % 24 Fb
BT 25 43 R X e 1S T B s B 3R TR B A LAt 13 0 R 2 40 A X B ek B R Ak e R B R T B AR Ak, R
1 T5 1 PT A T T v A I o A ] AR A B T T A B 1 IS R M AR X % s AR Ak RIS )T R B 20 R AL B 4
WAL 152 O B REMR R R A H BRI S 3 4

[RER] T BRE; B RORAR 1% - D0 A% AT -7 1 3% B0 B & 43 BE T3 75 (UPLC-Q-Orbitrap - HRMS) ;5 BRALES ] 8
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Analysis and Identification of Flavonoids in Citri Reticulatae Pericarpium with
Different Aging Time by UPLC-Q-Orbitrap HRMS

YAGN Fang-qing, HE Li-ying, YANG Dan, SHEN Meng-yuan, CHEN Hong-ping, LIU You-ping’
(Key Laboratory of Standardization of Chinese Herbal Medicine, Ministry of Education, Key Laboratory of
Systematic Research, Development and Utilization of Chinese Medicine Resources in Sichuan Province,
Key Laboratory Breeding Base of Co-founded by Sichuan Province and Ministry of Science and Technology,
School of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)

[Abstract] Objective: To analyze and identify the flavonoids of Citri Reticulatae Pericarpium with
different aging time by an ultra-performance liquid chromatography-quadrupole-electrostatic field orbitrap high
resolution mass spectrometry (UPLC-Q-Orbitrap HRMS). Method: Compounds were separated on Agilent
Extend-C,; column (3.0 mmx100 mm, 1.8 wm), mobile phase was 0.1% acetic acid aqueous solution (A )-0.1%

acetic acid methanol solution (B) for gradient elution (0-25 min, 5%-95%B; 25-30 min, 95%B; 30-30.1 min,
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95%-5%B; 30.1-35 min, 5%B), the flow rate was 0.4 mL-min"', and the column temperature was set at 30 °C.
High resolution mass spectrometry was performed with electrospray ionization (ESI), and scanned in positive
and negative ion modes by means of full scan/data dependent secondary scan ( Full MS/dd-MS?). The multistage
ion fragment information combined with mzCloud network database, local high resolution mass spectrometry
database of traditional Chinese medicine components (OTCML) , literature information and relevant reference
materials were used for accurate qualitative analysis. Result: Totally 43 flavonoids in Citri Reticulatae
Pericarpium were identified, including 24 flavones, 5 flavonols, 13 dihydroflavones and 1 chalcone. The
flavonoids in samples with different aging time were basically consistent in material types, but the peak area was
different. According to the comparison of relative content in the peak area, it was found that the relative contents
of 30 flavonoids showed an overall increasing trend with the increase of aging time. Among them, the relative
contents of 24 flavonoids (such as hesperidin, diosmin, 6-demethoxytangeretin, nobiletin and tangeretin)
increased significantly. There was no significant change in the relative contents of the other 13 flavonoids (such
as naringenin and neohesperidin). Conclusion: An efficient method is established in this paper to identify
flavonoids in Citri Reticulatae Pericarpium with different aging time and their relative content changes rapidly
and accurately. The findings provide a methodological reference for the study on pharmacodynamic material base
and quality control of Citri Reticulatae Pericarpium, and it provides experimental basis that drugs processed long

time ago have better effect of Citri Reticulatae Pericarpium.

[Key words]

electrostatic field orbitrap high resolution mass spectrometry (UPLC-Q-Orbitrap HRMS) ;

flavonoids; electrospray ionization (ESI)
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ST D AR R R 1,2,3,4, SAE ) BR M RE
m (BTER — BN AF) & T4, Fi 5 KRR
Y 1~Y'5, 5256 T FHRE 28 AR v R 24 K24 5 =
5 s 5 Ry 25 A B R WA 1 AR B AR R S KA Citrus
reticulata W) T Mg AR 7 .

2 Ak

21 k& R A Agilent Extend-C,, & 3% 4
(3.0 mmx100 mm, 1.8 pm) , Fi 3 A 0.1% L B2 (A)-
0.1% & IR WY it ¥ Wi (B) B B ¥k Bt (0~25 min, 5%~
95%B; 25~30 min, 95%B; 30~30.1 min, 95%~5%B;
30.1~35 min, 5%B) , i # 0.4 mL-min™, ¥ Ji& 30 °C,
PERERE S wLo KM% K 210,254,283,335 nm.

2.2 RS CRAIHMI%E B TR (ESD) , IE (B
T U X T, F RIS m/z 100~1 500, Full MS
— G5 P 35 000, KA HER 17 5005 1F U T
W55 35 HL R 40 91 R 3.5, 3.0 KV 5 B 1 IR IR 350 °C , #
S Pk 35 arb, Bl Bh A B 10 arb, B 714 i IR E
320 °C, SIRi% % LR (S-Lens)50 V., filf i BE 2 4 &
920,40,60 eV,

2.3 XRSIEW AT o3 IR BRI R R
B AT R B R A B2 3R R R R R S
PV i O 28 45 2 10 mL s b, ) B0 ok R 43 Sl
x1 TBHREPFEEERS K UPLC-Q-Orbitrap HRMS £ &

4 0.158,0.124,0.153,0.152,0.149 g- L™ 1) 5 — X iR
i TR
2.4 BRI R WA o BIDRE B PR R AL 1~5
SRR R (3 42507 )29 0.5 g, & T 100 mL 4EJE
LA 25 A B 25 mL, BRGE LR 7 75 °C R K
WAL 1 h, ¥ A0, FERRE BT, T AR A2 080 2% 1Y BT
i FEA] IEEUE 0T 0.22 pm fFLIE AR, BIAS .
2.5 H¥EALFR B Compound Discoverer 3.0 %k
Pt 53 ORT — 5 5 1% (9 ORG B A X 43
T 15 25 3 5 mzCloud W 48 55 48 15 12 A% 1 v 245
53 B4 2 OTCML #E 47 VT T, % 4% €8 15 W k47 %) 20
e o X UC P g5 R 8 S R 0 T R I (R
8T, —H K i w2 S ppm, VUL B4 {H>80,
Pt g e HARfb G e s 705 B 5 X AL 2
2 SCHR L, 1 — 20 XA W AT I 2 0
3 &R

TE B3R 258 B R AT BR 4 (1) UPLC-Q-Orbitrap
HRMS &5 F i (3% (TIC) o 45 5 M I fiz op 3t
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FKSF, A IS 130, AR LR, LR 1, H
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Table 1 Identification of flavonoids in Citri Reticulatae Pericarpium by UPLC-Q-Orbitrap HRMS

& t mlz m/z )

o T
% 4% oy ¥ /min  SCINME FEISME /ppm

Wy 7

BT

1 NP-006989 C,,H;0,, 11.45 610.1544 610.1534 1.62 609.147 1 [M-H]- 489.102 6 [M-H-C,H,0,]-,369.061 5 [M-H-2C,H,0,]"

2 vicenin II

3 F¥EET- C,H,O0,, 12.87 7402176 7402164 1.63 741225 1 [M+H]*

0-(2G-fl %
W) Je AR

-
N

n
fi

6 X
7 HIHE

8 vicenin Il

9 IIZEM-3- CpH, 0, 15.10 5941593 594.158 5 1.34 593.151 7 [M-H]-

O-ZA M
10 AR
1 Rk C, H,,0,, 1520 434.1221 434.1213 1.82 435.129 0 [M+H]"
12 MifgHY  C,,H,0, 1521 580.1799 580.1792 1.12 579.172 2 [M-H]

C,,H, 0,5 12.56 594.1593 594.1585 1.40 593.151 7 [M-H]"

i
FRT C,Hy,0,5 13.90 596.1753 596.174 1 1.95 595.167 7 [M-H]-

473.108 8 [M-H-C,H,0,]",353.066 7 [M-H-2C H,0,]",
297.076 8 [M-H-2C,H,0,-2CO]-

271.061 2 [M+H_CISHSUOIA]+’ 153.019'1 [M+H_CISHBUOM_
C,H,OT

1 C,H,,0,, 13.89 448.101 5 448.100 6 2.09 449.109 0 [M+H]" 287.055 5 [M+H-CH,,0,]", 135.044 9 [M+H-CH,,0,~C,H,0,]"
2182011 61105 611057 Ha Yy

287.056 2 [M~H~C,,H,,0,]",151.003 0 [M~H~C ,H,,0,~
C,H,0,]-,107.012 9 [M-H-C,,H,,0,-C;H,0,-CO,]"

CH,0, 14.27 288.0638 288.0634 1.32 289.071 O[M+H]* 271.060 4 [M+H-H,0]",153.018 7 [M+H-C,H,0,]
C,Hy,0,, 14.63 432.106 6 432.1057 2.14 433.114 2 [M+H]* 415.103 8 [M+H-H,0]",397.093 8 [M+H-2H,0]’

C,Hy0,, 14.80 564.1490 564.1479 1.86 565.156 7 [M+H]" 415.104 2 [M+H-C,H,,0,]",397.093 4 [M+H-C,H,,0,-H,0]*

285.040 5 [M—H-C,,H,,0,]-,151.003 1 [M—H-C,,H,,0,-
CHO-C,H,0]

C,Hy,0,, 15.20 432.1063 432.1057 1.53 433.113 9 [M+H]* 271.061 0 [M+H-C,H,,0,]*,243.029 0 [M+H-CH,,0,-CO]*

273.076 9 [M+H-C.H,,0,]",153.019 0 [M+H-C(H,,0,-
C,H,01",147.044 8 [M+H-C(H,,0,-~CH,0,]",119.049 9 [M+
H-CH,,0,~C,H,0,-CO]"

271.061 3 [M-H-C,,H,,04]7,151.002 9 [M-H-C,,H,,04—
C;H,O

- 127 -



W07 B 12 HESXWHFFESRE Vol. 27,No. 12

20214 6 Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2021
gR1

B wm o oprR R RS M e TETET BT

13 i 4A CH,0, 1521 272.068 8 272.068 5 1.25 273.075 9 [M+H]* 153.018 92 [M+H-CH,0]",147.044 72 [M+H-C,H,O,]’

IR
14 M= C,H,,05 15.53 272.0687 272.068 5 0.65 273.075 9 [M+H]" 153.018 7 [M+H-C,H,O]", 147.044 5 [M+H-C H,0,]*
15 BIEHFD C,H,0,5 1581 610.1901 610.1898 0.52 611.197 7 [M+H]*  303.087 5 [M+H-C,,H,,0,]",177.055 4 [M+H-C,,H,,0,—
C4H,0,1*,153.018 9 [M+H-C ,H,,0,-C,H,,0,]*

16 B&%EY  C,H,0, 1582 302.0792 302.0790 0.65 303.086 6 [M+H]" 177.055 4 [M+H-C,H,0,]*,153.019 0 [M+H-C,H,,0,]"
17 3R C,sH,,05 16.22 270.0533 270.0528 1.72 271.060 5 [M+H]* 153.019 0 [M+H-C,H,O]",119.049 9 [M+H-C,H,0,]"

18 TPt C,,H,0,, 1622 578.1647 578.1636 2.02 579.172 4 [M+H]*  271.061 0 [M+H-C ,H,;0,]",153.018 8 [M+H-C,,H, 04—
C,H,0]",119.049 9 [M+H-C,,H,,0,-C,H,0,]*

19 HIETEMHE CH,,0, 16.52 300.0639 300.0634 1.69 301.0712[M+H]" 286.048 5 [M+H-CH,]",258.053 5 [M+H-CH,-CO]",
229.050 7 [M+H-CH,~CO-CHO]J" , 153.018 7 [M+H-CH,+H-
CH O, ]

20 diosmin CyHyp0,5 16,52 608.1753 608.174 1 1.86 609.182 9 [M+H]*  301.071 9 [M+H-C,,H,,0,]",286.048 4 [M+H-C ,H,,0,-
CH,]",258.053 5 [M+H-C,H,,0,~CH,-CO]*, 153.018 5 [M+
H_Clezooo_CHz"'H_CsHéozr

21 BRI CH, 0, 16.74 6101910 610.1898 1.94 609.183 7 [M-H]" 301.071 8 [M-H-C,,H,,0,]",286.048 3 [M-H-C ,H,,0,~
CH,]",242.058 2 [M-H-C,H,,0,~CH,-C0,]",151.002 9
[M_H_Clezoog_C9H1002]_

22 WAL C,H,0,5 16.84 6242069 624.2054 2.36 6252145 [M+H]* 317.103 4 [M+H-C,H,,0,]",153.018 9 [M+H-C ,H,,0,—
CH3+H—C9H]002]*

23 SRZEE- CH,0, 1726 6241702 624.1690 1.87 623.162 8 [M-H]" 315.051 0 [M—H-C,,H,,0,]7,271.024 6 [M—H-C ,H,,0,-

3-O-FHE AT CH,-CHO],243.029 8 [M-H-C,H,,0,~CH,-CHO-CO]",

151.002 6 [M-H-C ,H,,0,~CH,-CHO-C,H,0,]

24 EEMA C,H,0,, 17.27 462.1172 462.1162 2.11 463.1242 [M+H]* 301.071 9 [M+H-C(H,,0,]",286.048 3 [M+H-CH,,05~
CH,]",258.053 4 [M+H-C(H,,0,~CH,-CO]", 153.019 4 [M+
H-CH,,0,-~CH,+H-C,H,0,]*

B

25 MigEta#E C,H,,0, 17.39 3140797 314.0790 2.13 315.086 8 [M+H]*  300.064 0 [M+H-CH,]",285.040 3 [M+H-2CH,]*,257.045 2

[M+H-2CH,-CO]", 119.049 7 [M+H-2CH,+2H-C,H,0,]"

26 SMET C,H,0,, 18.35 448.1378 448.1370 1.92 449.144 7 [M+H]"  287.092 7 [M+H-C.H ,0,]",161.039 9 [M+H-C.H,,0,-
C,H,0,]",153.019 0 [M+H-C(H,,0,~C,H,,0]",133.065 5
[M+H-CH,,0,-C,H,0,-CO]"

27 MG C,H,,0,, 18.35 594.1956 594.1949 1.32 5952028 [M+H]"  287.092 5 [M+H-C,,H,,0,]",161.060 5 [M+H-C ,H,,0,~
CH,0,]",153.019 0 [M+H-C,,H,,0,~C,H,,0]"

28 FMEE  C,H,0, 1835 286.0846 286.0841 1.56 287.091 6 [M+H]"  161.060 41 [M+H-C,H,0,]",153.018 92 [M+H-C,H,,0],
133.065 44 [M+H-C,H,0,~CO]"

29 KBHHE  C,H,0, 1947 286.0481 286.0477 1.41 285.040 8 [M-H]- 257.043 7 [M-H-COJ", 151.003 0 [M~H-C{H,0,]", 133.028 6
[M-H-C,H,0,]-,107.012 8 [M-H-C,H,0,-CO,]-

30 FAE  C,H,0, 20.12 300.0639 300.0634 1.76 301.071 3 [M+H]*  286.048 4 [M+H-CH,]",258.052 9 [M+H-CH,-CO]",
153.019 0 [M+H-CH,+H-C4H,0,]*

31 FR&EZE CHL,0, 20.74 316.0589 316.0583 1.87 315.051 5 [M-H]- 300.027 7 [M-H-CH,]",271.024 8 [M-H-CH,-CHOJ",
243.030 1 [M-H-CH,~CHO-CO]~,151.003 0 [M-H-CH,-
CHO-C,H,0,]",107.013 0 [M-H-CH,-CHO-C,H,0,-CO,]

32 KR HE C,H,0, 21.34 330.0745 330.0740 1.51 331.081 9 [M+H]" 287.056 4 [M+H-C,H,0]",153.019 5 [M+H-C,H,0-C,H,0,]"

33 SEEE C,H,0, 21.41 372.1220 372.1209 2.83 373.129 2 [M+H]"  358.106 0 [M+H-CH,]", 343.082 9 [M+H-2CH,]",315.087 7
[M+H-2CH,~CO]", 287.093 3 [M+H-2CH,-2CO]", 153.019 0
[M+H-C,H,,0-C,H,0,]"

34 FHEBECE]  C,H,0, 21.83 372.1220 372.1209 2.81 373.129 1 [M+H]"  343.082 9 [M+H-2CH,]",315.087 6 [M+H-2CH,-CO]",
153.019 1 [M+H-C,H,,0-C,H,0,]*

35 BEZEE CH,O, 21.84 344.0903 344.0896 2.00 345.097 8 [M+H]*  330.074 7 [M+H-CH;]*,312.064 06 [M+H-CH;-H,0]",
284.069 1 [M+H-CH,-H,0-CO]",269.045 8 [M+H-CH,-
H,0-CO-CH,]*,108.021 5 [M+H-C,H,0-C,H,0,-CO,]"
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(a5 , ty mlz mlz ) . e

R N UES X ey g2

) a RS /min  SEWME  HEIR{H  /ppm ERTET BTRR

36 WEE CH,0, 2246 2560737 256.0736 0.54 255.066 7 [M—H]" 151.003 1 [M=H-C,H,]",107.012 97 [M=H-C,H,~CO,]"

37 UwmE CyHyOp 22.80 388.1166 388.1158 1.99 389.1242 [M+H]*  359.078 0 [M+H-2CH,]",341.067 3 [M+H-2CH,-H,0[",

38  6-FEHF 4 CH, O, 23.06 342.1113 342.1103 2.86 343.118 2 [M+H]"

Hetd e &
39 &ELE

40 JIIFEE#ED CyH,,0, 23.27 402.1325 402.1315 2.44 403.139 2 [M+H]

41 MR

42 EH )| C,H,0, 2528 388.1165 388.1158 1.79 389.125 4 [M+H]"

43 METF#HEB C,H,0, 2545 358.1059 358.1053 1.68 359.112 8 [M+H]

C,H Oy 23.26 374.1007 374.1002 1.44 373.093 4 [M-H]-

C,H,,0, 24.46 372.1219 3721209 2.64 373.128 6 [M+H]'

313.072 3 [M+H-2CH,-H,0-CO]",285.077 6 [M+H-2CH,-
H,0-2CO]", 135.045 0 [M+H-2CH,-H,0-2CO+2H-C,H,0,]"

313.0712 0 [M+H-2CH,]",285.076 7 [M+H-2CH,-CO]",
153.018 9 [M+H-C,H,0-C,H,0]"

358.069 5 [M+H-CH,]~,343.045 8 [M+H-2CH,],328.022 5
[M+H-3CH,]~,300.027 8 [M+H-3CH,-CO]",285.003 8 [M+
H-3CH,-CO-CH,]-,132.020 9 [M+H-3CH,~CHO-CH,~
C;H,0,]

388.115 8 [M+H-CH,]", 373.093 0 [M+H-2CH,]", 355.082 3
[M+H-2CH,-H,0]",327.087 5 [M+H-2CH,-H,0-CO]",
312.065 5 [M+H-2CH,-H,0-CO-CH,]*,284.069 1 [M+H-
2CH,-H,0-CO-CH,-COJ", 153.019 0 [M+H-C H,,0,-C;H,0,]"

343.081 9 [M+H-2CH,]",315.088 2 [M+H-2CH,-COJ",
153.019 1 [M+H-CH,,0,-C,H,0]"

359.077 64 [M+H-2CH,]",331.082 46 [M+H-2CH,-CO]",
301.035 52 [M+H-2CH,-CO-2CH,]",135.044 77 [M+H-
2CH,-CO-3CH+H-C,H,0,]*

344.090 39 [M+H-CH,]",329.066 53 [M+H-2CH,]",
301.071 41 [M+H-2CH,-COJ*,153.019 01 [M+H-C,H,0,-
C,H,0T

T DTN 0 B L XSS A R B2 Y o

3.0 BERAAWR R TR R s
B 2 24 L AL FE 10 /> B H AT 14 4> 51 T .
o BT T 28 Ak G 3 A T T 2SR
AU B B H 2L B YR B TR L S R
HO NFE MRS FEFEE, it
P % & C,H,0, 3% C,H,0,, & B 1 % %k C,H,0, 1k
C,H,0," . 17 & M AT 254k & W 3= 2 LI 11 fE
fift Sy o B TR AL G Y0 BT A R
R E CHPERIE Co,Co,, Tk F HO K&
) £ B 3, By e AR gk R 7 - BT R 18 (RDA) 2
fige 222, Blan kA 29 7E B AR A5 B 4
T B 7 m/z 285.040 8 [M-H] -, fil lll H: 7 7 Ny
CsH,,040 7E MS/MS 1, £k CO, 2 fif 4y 257.043 7
[M-H-CO]~. [F % RDA it il i F B+
m/z 151.003 0 [M-H-C,H,0,]", m/z 133.028 6 [ M-
H-C,H,0,] , #k %: F %k CO,, ie & 2 fi# 5 107.012 8
[M-H-C,H,0,-CO,] . 4k &% — g i i 3¢
fife FR AR, 28 3k B A R B S5 Sk S L BN
fbEY M ARRREZE,

3.2 WEEERAGWIEE TR R ak K
o BT B A S R, A4S 2 0 R AR SIS RN 3 T
J5 . WP AR T ZAL A S i T A A G

SCHR R B RS W AE B S5 T REDIBEEE
Wr%d,CO,CO,,CHO & — Pk /Ny F I i &2k
M IR RDA o EZAEAE . Db A9 23
B, A BN AR UE S BT m/z 623,162 8
[M-H], B0 H 5 F X8 CH,0 00 7E 9035
OB TR R TR AR R BT omlz
315.051 0 [M-H-C,H,,0,] ", 4 %] % & CH, fil CHO
& W B 7 % A 271.024 6 [M-H-C,,H,,0,—~CH,-
CHOJ . 4k 2k COE Wi F1E i m/z 243.029 8
[M-H-C,,H,,0,~-CH,~CHO-CO ], 5{ % /& RDA %
it & W B T W A m/z 151.002 6 [M-H-C,H,,0,-
CH,-CHO-C,H,0, ] . Rl 1b& Wy — 905 % 24 i
FEAE , 28 mzCloud W 2 B0 122 RN A b v 24 5 o0 04
JE OTCML i %, il iZ 4k & W 0 7 2= 2 -3-0-81
L

3.3 TEUMENE ARERAGWEE WK
b TR IR I3 A RE R LR, R
B T 288 R Ay IR T 2 B 3% SR A AR AL, F2 S R A
RDA 2 M. RIS 16 M, HAE IE
B TR 19 ME 5y 7 B F m/z 303.086 6 [M+H ",
o 7=k CH,,0,, fE g b, &4 RDA 34
fi# 5 % W WE B m/z 177.055 4 [M+H-C,H,0,]",
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m/z 153.019 0 [M+H-C,H,,0,]" . £ it B4 PR K &
J 5% Bt A AR B Y R e R . AR
KU E W13 M), HAE 73+ B+ 4 m/z 273.075 9
[M+H ], i 2> 720 C,,H,,0,, 7E ik, &
7 RDA 2 B WU 8 F m/z 147.044 7 [M+H-
C.H,0,]",m/z 153.018 9 [M+H-C,H,0]". % i} ¥ ¥z
JEE G R e 2 2% SCHk % 52 ) W% Ak & 1 R W A
A IR

3.4 ) BRG] BR B2 v i R 2 40 0 A X
i s NI C D T 7 9 Al TRy s A 1
B 0 % U G TR AT B A0, A0 U e TR L A X
ik, e B v 30 ol T 25 B4 A R A B PR A s
(] 348 a0 B K 52 348 Jin s 4, b RS B2 9, diosmin, 6- 25

x2 AEBFUHEFREPEREESHENSERE (1=3)

FH 4R A Bz 35 45 24 o0 B T 288 B 0 A G o o B
85 A B 2R BB B A LA 13 B R 2 R 43 A
Xof i I AR Ak B TR B i S A T B AR A B BR
B AR BR AL B b AN iR 2 43 22 ) % 2k R A
2400 ) s G A 43 T A AR Sy B R 2S48, DT fifE
B o> T o B SCRRHRE , BR B B 2 o)
BB S DR AT Rl 24 0 A R b A OC il Y 1
ARAAT OGN TR S P R R Ak AR v G B e E
AT AE , SRV AS [7] o A B 18] T R Rz Ak 2 B3 i 6
P 0 25 B AR £ 22 180 A4 AH G 1 | LAY 1 B R 2 R
FEAL o A SCRIFSE K& B, PR AL 2 4F 1 T R K A 29 B
B 2 B 43 1 R R B e R AR . RS
P2,

Table 2 Comparison of relative contents of flavonoids in Citri Reticulatae Pericarpium with different aging time (n=3)

& Y1 Y2 Y3 Y4 Y5 =27 Y1 Y2 Y3 Y4 Y5
1 0.72 - - - - 23" - 0.90% 0.13 0.43% 0.64%
20 15.56 27.69% 17.34 23.68 23.72 24" 1.08 1.292 1.01 1.05 2.259
30 - - - - 1.10° 25" 1.33 2.79% 1.44 1.68 2.07»
4" 2.85 3.42 1.99» 2.99 4.42% 26 1.23 2.31% 0.97% 1.17 1.18
5 0.98 1.91» 0.94 1.16 0.93 27 25.50 47.36% 20.06  24.05 23.67
6 - - - - - 28 3.41 6.07 2.81 3.28 3.30
7" 0.73 1.08% 0.56 1.03» 1.22% 29" 0.44 1.40% 0.45 1.34% 0.97%
8 1.68 1.34 0.95% 1.19 1.43 300 0.19 0.76% 0.25 0.60% 0.66%
9" 12.61 24.899 10.50% 12.56 14.49? 310 0.20 0.53% 0.39% 0.33% 0.42%
10V 0.41 0.59% 0.23% 0.34 0.58% 320 0.23 1.42% 0.43% 0.80% 1.04%
1 0.70 1.65% 0.47% 0.58% 0.62 330 156.64 177.47 150.69 181.84 207.46
12 18.81 43.28% 12.329 15.24% 16.182 340 206.25 298.57 211.63 274.49 267.93
13 2.04 4.339 1.29 1.64 1.71 35V 1.41 4379 2.35 1.80 5.24%
14 0.23 - - - 0.18 36 - - - - -
159 544.47 711359 603.01®  590.729  595.64% 370 1.12 2.03 1.18 1.81 2.259
16" 114.89 158.82 106.12 112.23 118.05 380 91.79 138.839 91.86 122.68 127.04»
17Y 0.36 1.06 0.29 0.84 0.71 390 0.83 3.77% 1.25 3.36% 4.50%
18V 6.88 22.97% 5.47% 7.66 7.78% 40" 1117.50 1579259 1193.33 1557.159 1931.23%
19V 0.56 0.90 0.47 0.60 0.75 41" 1397.68 1960.519 1412.14 1773.980 1740.27?
200 42.55 63.759 41.90 44.84 54.78% 420 3.58 9.23% 5.32 7.819 7.49%
21 0.62 1.00% 0.52 0.46 0.54 43" 8.57 19.81% 8.26 14.43% 15.05%
220 2.45 3.33% 2.09% 2.28 2.80%

T VR AZ I R X B A R ORI B 5 - ORAS I ) 32 1 B0 1R AR <1< 1075 R X Ak DA T B (< 10%) R s S FRAE TARRER (YD) 1L

2 P<0.05,VP<0.01,
4 itig
IR S0 R T IR B v R 2 o R OE BB T
B[] I 4 4, 4 R R AR e AT Y BT
e 137 A5 5 B A BT 25 S o AR AN ) B AL Y
JB 3 ) 17 {5 5 06 45, 8 45 SO 9 o) 7 R I
PRSI 7E 2020 4 pR A R SR 25 ) (—
TR TR TR B I E 48 bR R R R I R
G 2R B B AT 2.0%, 1 R KR
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