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Dynamic Variations of Volatiles and Flavonoids in Citrus
Peel during Storage by Simulated Accelerated Test
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Abstract: Through the chromatographic analysis method , researches were carried out on the dynamic variation rules of
volatiles and flavonoids in Citrus Peel under the condition of simulated accelerated test,in order to explore the scientific
connotation of the concept of “the older one is the better one” for Citri Reticulatae Pericarpium ( CRP). With GC-MS
and AMDIS combined with Kovats retention index (RI) ,an analysis was made for volatile components extracted using
static headspace ;flavonoid content in samples was measured through HPLC-DAD and UV spectrophotometry method. The
result showed the contents of volatile components were all decreased and those with low boiling points had a more signifi-
cant declination;the flavonoids component content of total flavonoids and hesperidin tended to increase at first and then
decrease ,while the content of nobiletin had an increasing tendency. When simulated accelerated test method was used to
study the dynamic variation of the chemical components of traditional Chinese medicine in storage , the result was satis-
factory. But there was limitation for the index component content variation to represent the characteristic variation of o-
verall efficacy composition in CRP. A characteristic spectrum of chemical properties should be researched and estab-
lished for the main efficient materials of CRP in storage,so as to explain the scientific connotation of the concept of “the
older one is the better one” for CRP at the point of material basic variation.
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Table 1 The samples used in this study
G i SR Hb SRAF I [
Number Variety Name Sampling Sites Sampling Time
st ZHiMt C. reticul ata‘ Chachi’ JTAERTII 2 X 2015.11.30
S2 KELT# C. reticul ata * Dahongpao’ % N == 2015.11.14
S3 KL C. reticul ata  Dahongpao’ HPCTIRE L X e 2015.12.16

2 SKWHIE

2.1 HmursbE

T8 5 IR K2 K R ( =5 ) 100 g B F1E iR
TEIRIESRAA N, BB B 30 °C MR 75% , hn st ik
60 d, {30 d FFep ke, Z J5 R0 S d e AT
HE
2.2 BERMEESHEENE
2.2.1 M=EEH

WFER 25 0.5 o, KB PR, LA ZE 5 20 mL
TS AR D ), B TS dERp e rh iE e . TS
HERESHC R SO ARIR BE 120 °C 5 4 5 FRIRE 140
C IR 160 °C 5 A 5 F P (3] 10 min, 3
FERTTE] 0.5 min,

2.2.2 GC-MS 5#r &4+

{4, i # HP-5MS 5% Phenyl Methyl Siloxane
(0.25 pm x 30 m x 0.25 mm) , 7 EL &+
TR 230 °C, SAL =R E 260 °C, #2: 1R E 270
C, TR WTEIEE 40 °C, L 30 C/min FHEE
100 °C , {445 2 min, FL) 15 °C/min FHE % 270 C,
M FRER 70 eV, FHHTEHE 50 ~ 600 m/z,
2.3 ERMEE EEEJIKER BLR4ME
AL ENE
2.3.1 &Lt

38 4 : ZORBAX SB-C,, (4. 6 x 200 mm, 5
pwm) ; i BIAH :0. 05% BEIR K- LA , ¥ LA N 6 B R T
BEME:0 ~10 min,20% ~30% Z,Jf5 ;10 ~20 min,30%
~50% Z, )% ;20 ~30 min,50% ~60% Z,)i%;30 ~35
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min,60% ~90% £} ;35 ~40 min,90% ~ 100% £,
i 3 A0 30 °C 5 iLiHE 0. 7 mg/mL s K - 2545 Al
et B 283 nm, JIBR KR RS LL R Ol 335
nm; #EFERE 5.0 pl,
2.3.2  ABHRRIER G &

KRR 0. 20 g, iIn A BE 25 mL, BREE, #F
75 CTAKE N 1 h, VA0, FRR R, IV R Ah 2
Ha, Uk, RELIEWRGE 0. 22 pm GLSLIENE, BIF5 4L
I
2.3.3  SBSBIERGE L

B PRI 2 Al e A B R e R A B

RiEf, IMAPESER RS mL 2800 g i o ig
R B SR 2 A A 0. 0079 me/mL 5 H7 0. 0546
mg/mL JI[ R K % 0. 0528 mg/mL FIF5£L % 0. 0206
mg/mL R X HE VAT
2.3.4 FREHENLHRELTER

3 BIRG B H 4 IR A B IA R 2.0.4.0,
6.0.7.0.8.0.10.0 pL, {3 A WAHETEAL, H 128 1Y
TSI R W TR, 301 DA 4 R A o B 1
(pg) AR AR (X)), 06 T AR Y AR 8 R A A A
(Y) EATZME T, 4 Fofr 3 i 2 B 40 XoF Bt 19 1T 0
Ty R SARAEE L3 2.

®2 EAFEREMHEER

Table 2 Regression equation and linear range

Xof HEL it 2 EcaElEpy M R R R LM
Name Regression Equation Relative coefficient Linear range (g)
2275 2 1 Nariratin Y =16588X +5.68 0.9998 0.0158 ~0.0790
¥ J 1§ Hesperidin Y =12502X +19.457 0.9999 0.1092 ~0.4560
JIIBfR Bz 2 Nobiletin Y =17417X-6.38 1 0.1056 ~0.5280
}& 41 % Tangeretin Y =15931X-3.7733 1 0.0411 ~0.2056

2.4 BEMMESENE
2.4.1 BHRIBIER G &

KPR 0.20 g, A F B 25 mL, R,
FET5 CTRKIEEG 1 h, A&, R FRER, F b
o8, u, RIS s
2.4.2 TR SRIER AR &

i 2 PR HURE Sz X8 Bt , I HH B 45 &8 10 mL
FEEI R EC K B R 0. 427 mg/mLL 1Y RF B2 H X R
AR
2.4.3 AR H R AL E

e 2 UK B2 1 6 BRI K 0. 25.,0..50 1. 0,
1.2.1.52.0 mL, B F25 mL 5004, P B
ZZIBE e F R, DRSS R X B v B SR A
B (X)W BEAE A bR (V) AEZ P I, 1585
Rt IR S AR 28 o ¥V =32, 117X +0. 00836, R’
= 0.9996,
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R3 BEAMPERMEUEUSENESR(n=3)
Table 3 Determination result of flavonoids in PCR samples (n =3)
" ET TS I o T
i et N ot JIHRE o
0. days (d) (%) (%) Nobiletin (% ) Tangeretin (% ) flavonoids (% )

S1 0 0.04 £0.01 1.97 £0.11 0.32 +0.00 0.21 £0.00 4.32+0.16
30 0.05 £0.00 2.89 £0.01 0.43 £0.02 0.27 £0.01 " 6.67 £0.24
35 0.05 +£0.01 3.97+£0.21" 0.60 £0.03 0.32+0.01" 9.16 £0.49
45 0.05 £0.02 4.27+£0.23" 0.69 £0.02 0.37+£0.01" 10.29 +0.34
55 0.07 £0.01 4.86+0.14" 0.84 £0.03 0.44 +£0.01" 12.19 +0.12
60 0.06 £0.00 5.30+0.28" 1.06 £0.03 0.55+0.01" 13.89 £0.18
S2 0 0.09 £0.01 7.79 £0.31 0.57 £0.04 0.29 +£0.02 10.58 £0.33
30 0.19 £0.02 12.93 £1.57 0.93+0.05" 0.23 £0.02 20.26 +1.81
35 0.17 £0.02 15.74 £2.93 1.20 £0.08 0.25+0.02 22.93 £3.39

45 0.22 +£0.03 20.05 +£1.30 1.38+0.05" 0.28 £0.02 35.54 +£1.73"

55 0.20+£0.00 " 20.00 +0.36 1.41 +0.05* 0.28 £0.00 35.19+1.84"
60 0.17 £0.01 " 14.80 £1.36 1.74 £0.04 " 0.36 £0.01 25.77 £3.59
S3 0 0.10 £0.00 7.32+£0.27 0.78 £0.03 0.42 £0.01 12.82 £0.33
30 0.07 £0.00 4.62 +4.05 0.87 £0.03 0.43 +£0.01 10.19 £0.28
35 0.11 £0.00 " 8.05 +0.03 1.01 £0.02 0.51 £0.01 11.31 +0.39
45 0.09 £0.00 10. 14 £0.64 1.54 £0.04 0.75 £0.00 12.15 +£0.42
55 0.14 £0.01 15.15£1.49 2.23 £0.06 1.10 £0.03 14.15 +1.22
60 0.14 £0.01 15.37 £2.60 2.84 +£0.08 1.36 £0.04 9.83 £0.27

S RE(0)FALL, " P <0.05; " *P<0.01,
Note : Compare with 0 day, * P <0.05; " * P <0.01.

HEAT GC-MS 341 , Xof (2 i e SR TSV R AR 43 AT H —
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Table 4 Results of the relative contents of volatile components in different treated days

FHXFE & Relative content (% )

L& ST AN [l b 3 i)

Name Different treated days for S1 (d)

Different treated days for S2 (d)

S3 U [ 42k 3 i i)
Different treated days for S3 (d)

S2 AN[R) b R[]

0 30 35 45 55 60 0

30 35 45 55 60 0 30 35 45 55 60

930 a-?}ﬁ‘)’ﬁi a-Pinene
986 B-IR) B-Pinene

0.800 0.754 0.598 0.550 0.419 0.341 0.634 0.618 0.561 0.261 0.334 0.252 0.800 0.530 0.518 0.485 0.443  0.329
1.200 1.034 0.987 1.012 0.743 0.680 0.901 0.872 0.748 0.450 0.371 0.382 1.159 1.230 0.922 0.844 0.691 0.716

999  a-7K /M a-Phellandrene 1. 169 0.515 0.554 0.609 0.976 0.204 2.669 2.492 2.694 2.089 1.343 0.628 1.935 1.342 1.561 1.947 1.325 1.084

1011 o-i f4 a-Terpinen  1.348 0.329 0.229 0.212 0.200 0.214 0.846 0.770 0.483 0.358 0.190 0.258 0.735 0.324 0.330 0.319 0.276  0.226

1020 XJ4x4EkE p-Cymene

1026 FPEEM Limonene

7.216 6.406 6.902 5.866 3.376 2.671 6.937 6.142 6.829 5.753 5.488 4.295 0.937 0.889 0.914 1.381 1.286  0.940
34.06736.15032.35424.36022.46616.92636.22135.06231.92833.17615.76513.07850.44541. 81133.30420. 17822.785 21.096
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FHXFE & Relative content (% )
RI 4 S1 AR b B[] S2 ANJR] b B[] S3 ARl b B[]
Name Different treated days for S1 (d) Different treated days for S2 (d) Different treated days for S3 (d)
0 30 35 45 55 60 0 30 35 45 55 60 0 30 35 45 55 60
1056 -ilifi it &5 y-Terpinene 7.508 6.652 6.290 7.228 7.165 6.876 3.024 2.266 3.088 2.383 2.295 2.148 3.215 3.218 2.616 1.430 1.622  2.985
1101 F5HEEE Linalool 1.469 1.132 1.992 1.963 2.572 3.094 4.471 4.181 4.232 4.523 4.178 4.510 5.782 6.174 5.971 6.227 5.313  7.236
1182 4-FjilifE Terpinen4-ol 1.927 1.760 1.782 1.611 1.414 1.381 1.830 1.660 1.782 1.511 1.614 1.381 1.041 0.765 0.926 1.134 0.843  0.958
1194 o-FAJliEE a-Terpineol 2.668 1.910 2.628 2.641 2.524 1.226 2.571 1.873 1.272 1.541 1.894 2.702 2.816 2.822 2.407 2.124 2.709  2.705
—H G ) 1=
1417 ﬁﬂﬁkngﬁﬂmﬁHgﬂ 4.978 2.462 1.117 0.887 0.675 0.359 5.410 3.269 0.614 0.541 0.507 0.481 4.839 3.286 2.150 1.878 0.155 0.128
Methyl N-methylanthranilate
1512 a-4x B a-Famesene 1.470 1.344 1.583 0.971 0.980 0.881 1.241 1.443 1.319 0.980 1.062 0.837 0.883 0.788 0.819 0.687 0.572  0.401

4 iipSLp
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