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Study on Aging Mode of Xinhui Pericarpium Citri Reticulatae Based
on 5—Hydroxymethylfurfura and Appearance Color
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Abstract: Objective To establish a method for distinguishing the aging mode of Pericarpium Citri Reticulatae
from Xinhui. Methods Forty—nine batches of Xinhui Pericarpium Citri Reticulatae with different sources, different
aging years and different treatments were set up as object of study. Firstly, a high perfrmance liquid
chrmatgraphy (HPLC) — QDa mass detector method was developed for the highly selective and sensitive
determination of 5—hydroxymethylfurfura content based on high temperature catalyzed effect on Maillard reaction in
Pericarpium Citri Reticulatae. The limitation standards of 5— hydroxymethylfurfura content was established as
discrimination method for high temperature accelerated aging Pericarpium Citri Reticulatae. On this basis,
colorimeter was used to quantify the appearance color of Pericarpium Citri Reticulatae to analyze range of chromatic
value AE on non—high temperature accelerated samples, and then the limited standards of the AE value was
established for tea water dyeing accelerated aging Pericarpium Citri Reticulatae. Results There were significant
differences in S—hydroxymethylfurfura content among different sources samples. 5—hydroxymethylfurfura content <
0.25 mg -+ ¢ ' in naturally aged Pericarpium Citri Reticulatae samples, = 0.25 mg - ¢ ' in high temperature
accelerated aging Pericarpium Citri Reticulatae, and < 0.25 mg -+ g ' in tea water dyeing accelerated aging
Pericarpium Citri Reticulatae. Combined with AE values, it was found that AE > 68 in naturally aged Pericarpium

Citri Reticulatae samples, while AE < 68 in tea water dyeing accelerated aging Pericarpium Citri Reticulatae.
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Conclusion In this study, the two parameters(5—hydroxymethylfurfura content = 0.25 mg+ ¢ and AE value < 68)

was used to distinguish the accelerated aging of Xinhui Pericarpium Citri Reticulatae. The method determination

method is effective for simultaneously controlling appearance color and content limitation, for accurately and

objectively distinguishing the aging mode of Xinhui Pericarpium Citri Reticulatae.
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Table 1 Information of Xinhui Pericarpium Citri Reticulatae samples
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EYIEHEE 0.8 kV, HEfLHEE 15V, LBtk (m/z)
127.04 I 7 255 (52 H MRS ) .
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Figure 1 Comparison of TIC chromatogram of
Pericarpium Citri Reticulatae samples, reference

substances, and blank samples(m/z 127.04)
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Figure2 Spectrum chromatogram of 5—hydroxymethyifurfura
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9 2.15%, FIEFPINRGEE R

2.1.7 EHEMARE AEEFREIE R (131)
610, FM “2.1.37 Wikl M R, %

HE“2.1.17 WU CgE-Fng S R vReml . JUAs 5%
FH MRS & 5040 0.023 ., 0.024, 0.023., 0.025.
0.021. 0.024 pg-g', A RSD, ZiR /KR, H
RSDE 4 4.60%, FMAEELE MR

2. 1.8 &riXE B REW, 25E. 2.
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RSDH K 3.11%, FBAM I RAE 24 h NEaE .
2.1.9 AeAfepicd HUEINE R AE S (DS) B
KO0S50g, HEMREID, HHN3H, B3,
SR S-FEH EEEREAY 0.5, 1. 15 fFE XK
i, R AR T R T vk Bt - B A
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Table 2 Sample recovery results of 5—hydroxymethylifurfura

FeahEE AR SCLGE MR P i

(mg)  (mg)  (mg) (%) () D)
0.032 0.015 0.046 93.33 96.30 2.77
0.031 0.015 0.046 100.00

0.033 0.015 0.047 93.33

0.029 0.030 0.058 96.67

0.033 0.030 0.061 93.33

0.029 0.030 0.058 96.67

0.031 0.045 0.075 97.78

0.028 0.045 0.071 95.56

0.030 0.045 0.075 100.00
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B SRR T 025 me-o', MR il &
BIE 2" WL AT RE A (S18 ~ S21) H 5—F2 H b
B 5 (0.257 ~ 1133 mg-g ™), 5 E H A0 s i
BRALFE S (W) 1) & i Va BIAEfE sS4, ULBH T B A
in (S18 ~ S21) AJ BE &8 ask vay il i R Ab B . 4 k2
e, MR (S16 ~ S17, S25 ~ S26) 7] i & 4
i RN AL A

EAE 3T, HSs-RHFIBEESE =
0.25 mg-g '[N, AT DL g il fin e Ak A i 5 HABA:
Xk, —JrTE, N BRI EEIE 3T WL
B AR (S22 ~ S24) W 1) 5—32 HY A 2 i [l

$70.014 ~ 0.114 mg-g™", ARFEHIHIFEAR 556 H HoAE
T AN ] 0 T B A A (S22 ~ S24) oK 203 i iR 5k
ReFs 3 —TJ7TH, ARG AN ERE S (R49) 1Y 552
LM 2 1 (0.022 mg - g ) 7E [ SR EALRE 5 (D
C. J)5-F2 H LM 5 7 (0.003 ~ 0.213 mg- g )il
RN, RBIHNTE bR 5- 5 H LM o ikl &R
e i i S0 ok

DI LSRR, AUSEHN bR 57 B A
P MR B, AT RUCA RO s iR PR R
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x3 AEFKEFREPS-ERAERBIEMNELR

Table 3 Results for the determination of 5—hydroxymethylfurfura content (n=2, mg-g")
i S-RRWILMERE || S-RWILEEE | |5 S-RWIMEEE | |5 S-RTEMEEE | | S-SR
D1 0.152 D11 0.022 S21 0.641 J31 0.024 Ja1 0.091
D2 0.014 D12 0.007 S22 0.014 J32 0.015 w42 0.476
D3 0.139 D13 0.102 S23 0.114 J33 0.027 W43 1.819
D4 0.023 D14 0.134 S24 0.071 J34 0.158 W44 7.516
D5 0.060 D15 0.042 S25 0.497 J35 0.046 J45 0.133
D6 0.032 S16 0.258 S26 0.353 J36 0.089 W46 0.434
D7 0.003 S17 0.372 C27 0.058 J37 0.048 w47 0.858
D8 0.005 S18 0.257 C28 0.005 J38 0.102 w48 3.196
D9 0.213 S19 1.133 C29 0.020 J39 0.018 R49 0.022
D10 0.036 S20 0.967 C30 0.013 J40 0.070
T AT DOS LR AT AR HOE, 6504 K), JfilifT
"] IS SREE . BRICRE ST 65 H i, W35 g,
102 o ° ) O J-HL R AE I S S A/ S g N
ol s, PSS < O BETHARIR G OBHEK 1.0 em), FESZ, MERS
moplOe - . WEREEN L\ o'\ b, e AR R A
B o708 T . e I8 :
Bots T e . B (AR,
g 651" g O C . T
601 " * AR AE=JL?+a?+b7

00 005 0l0 015 0% o.'zs 05 10 15 202468
5—% B BLRRE i (mg- ")

e O, JEd ARG OAnEAE & (RA9) 1Y 552 F LR
(0,022 mg-g ) TE AARBRILFES (D, CL J)5-F2H
%55 1 (0.003 ~ 0.213 mg-g  )FEEIP, BIHADIFEIR 554 H 5
BERETCEANE B ARG A S ok

E3 49MEEIFEMS-ERERBRSERAE
Figure 3 Scatter plot of 5—hydroxymethylfurfura content
in 49 Pericarpium Citri Reticulatae samples
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BE, AR R . LA 3 EUE TR A AE AT LA
B e s AN [RVRE S G R RE 1, AR BUEBR K,
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i, R ESGNEI L: . o, b* 34,
BAEMEENE 3R, TR SAEMHEAE, 4
R4, K4,

MFERATTLIE L, ANFR IR A — PR AR
i A AR A i 22 5. rp, ALARBR

LR (DL €. DI EA2ZEAE A T 68.74 ~ 88.21
Z0E), TR A (S22 ~ S24) B AE H Il A
61.87 ~ 67.04, &A% YL A0 H AL i (R49) W AE {H
67.56; =FHZBAEEIFAFELEASEE,

x4 HEBEERDBEEAEMNESR

Table 4 Results for the determination of total chromatic value AE of Pericarpium Citri Reticulatae samples(n=2)

. (R SENEs el (AR SRENES el (R SR
L*  a* b* fHAE L* a* b HAE L* a* b {HAE
D1 72.69 8.78 17.43 75.27 S18  69.70  8.21 15.47 71.87 J35 81.74 6.87 19.23 84.25
D2 77.01 749 17.75 79.38 S19 6429 9.14 13.66 66.36 J36 77.35 7.60 18.75 79.95
D3 72.65 8.84 1741 75.23 S20 63.27 8.76  12.64  65.11 J37 73.25 8.37 19.06  76.15
D4 7424 8.16 17.87 76.79 S21 63.52 8.64 12.67 65.35 J38 75.88 9.39 1832  78.62
D5 76.33 790 16.51 78.50 S22 6431 8.06 11.62 65.84 J39 74.22 9.16 18.83 77.12
D6 69.14 8.14 13.78 70.97 S23 60.35 8.08 10.97 61.87 J40 69.67 9.23 16.52 72.19
D7 72.39 7.05 14.05 74.08 S24 65.20 8.58 12.99 67.04 J41 79.51 8.32  20.03 82.42
D8 69.58 748 1326 71.23 S25 6433 9.17 1480  66.65 W42 65.49 993 16.04 68.15
D9 69.23 792 15.16 71.31 S26  55.18  6.01 8.33 56.13 W43 6346 10.84 15.65 66.25
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