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Appraising Storage Periods of Citrus reticulata ‘ Chachi’ Based on Colorimetry

WANG Zhi-lei, WU Qing-fang, LIU Su-juan,ZHANG Xin,CHEN Lin, CHEN Hong-ping,LIU You-ping "
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Abstract: The aim of this study was to investigate the correlation between the color characteristics and the storage years
of Citrus reticulata ‘ Chachi” ( GCRP). The color values " ,a” ,b™ were determined by colorimeter. The content of to-
tal flavonoids was determined by UV spectrophotometry. The contents of narirutin, hesperidin, nobiletin and tangeretin
were determined by HPLC. SPSS software was used to analyze the correlation between the color value,the storage years
and the content of effective components. Results show that the storage years are significantly correlated with the color val-
ues of L and b” . The correlation coefficients are-0. 935 and-0. 917, respectively. With the increase of storage years, the
brightness of the powder color darkened and move into the blue direction. The regression equation are Ln ( color value
L") =4.240-0.089 - Ln (storage years) and Ln (color value b™ ) =3.220-0.156 -

increase of storage years, the total flavonoids and the four kinds of flavonoids show curve-type change and the change

Ln (storage years). With the

trend is basically the same. According to the results of the research,the storage years of GCRP have a significant correla-
tion with the color value " ,b ™. The color value of the medicinal materials can provide a reference for the rapid identifi-
cation of the storage years. It is difficult to discuss “the older,the better” of GCRP from the changes of flavonoids be-
cause of the quality of the medicinal materials.

Key words : Citrus reticulata ‘ Chachi’ ;color value ;discrimination of storage years; “the older,the better” ; quality eval-

uation
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2 B2 TR A4 DR 22 009 52 1), 0 SO R o s
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PRAATE, PR AR HE D AR, (o
AT IR B2 ) A = Br B HH 2= 51 ( Commission Interna-
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(RERFEER L™ H, IR - e il iy o™ [ S AR
WE-BLOHAY b A XA BT R IE . A CH
B G AN RE T MR B 25 M R i B A, DL
Ah-RT U430 P 2 D B 5 i, DR RAOOR £
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HPLC ) I 5E 25 A il B B B IR B R KRS 20 R
FRE R R B AR R S B 4 o v R 2 A
3 Z A AR DG, DA ) AR B DA BRI 531 A e
Bt RIS %
1 #MRERE
1.1 HmER

S 6 Fife FHAS [ 2048 BRASE it T 2016 4F 12 7y
STRII TR T T 2 OB R A W 28 AR
Hh & 2R 22 e T 2 M 0 U 3 T s AR A E
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‘Chachi’ , #EAMfER LT,
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Table 1 ~ Samples information in different storage years of Citrus reticulata ‘ Chachi’
B S LR 5 A 1] / 4T 7=
Group Variety name Storage years Sampling sites

Cl Z5BM C. reticulata “ Chachi’ 1 I 75314 Xinhui, guangdong province
c2 Bt C. reticul ata‘ Chachi’ 2 I~ %14 Xinhui, guangdong province
C3 ZHM C. reticul ata © Chachi’ 3 I % #14s Xinhui, guangdong province
Cc4 S5kt C. reticul ata‘ Chachi’ 5 I 7531 4: Xinhui, guangdong province
C5 St C. reticul ata“ Chachi’ 10 I~ %14 Xinhui, guangdong province
Cc6 Z5BiME C. reticul ata* Chachi’ 15 I % #14> Xinhui, guangdong province
C7 Z5BME C. reticul ata* Chachi’ 20 ] 75314 Xinhui, guangdong province
C8 2Kt C. reticul ata‘ Chachi’ 25 I~ %4 Xinhui, guangdong province
C9 ZBiM C. reticul ata‘ Chachi’ 30 I~ %314 Xinhui, guangdong province

1.2 {UFE5RF

Shimadzu LC-20AT & 5 B AH (238 A% ( H AR 5 3t
23] ), UV2600 BSOS 40-0] UL 436t Bt (H
AREEAT] ), CM-5 A2 6 (a4 (4] Je K & sE ik
3] ) 5 SQP Sartorius B B F- K- (3§ 2 FIIHTRF £ 4L
el A BRA ), PRT -2 5 g ok v 2 B3 AL (T
BT SIALME 1 15 A PR A WD) 5 SHZ- TG 5 K Ho 43
(AU PR RN F] ), BUG25-12 48 7 % 1 AL
( L RE(E A F])  HH2-$5 5 6 K 7 i ([ A

ar AR , UPT-1-10T AU 5 51 8 4K L (B
HRABLEFL B A BR 2 A ) 5 2538 Al B 0 B (k5
MUST-15040705 , Z§i i 99. 20% ) , #& fz 15 % Ba 5 (it
5 MUST-15070211, 4l B 99. 70% ) , )I| | Kz 25 %f B&
i (L5 MUST-14100814 , 4 99. 46% ) , K541 & %f
HE G (45 MUST-14112410, 463 99.77% ) , L | 4
Tt Bt it 240 T AR = VR AE R A PR A | .
A=Wl B3 b5 B VL [
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1.3 TBREMNEEHRTZE
1.3.1 mE5&4

Mg 68 D65, R B & 4t SCE ( specular com-
ponetnt excluded , HEFR T S5 ) K25, o i 4% 10°
A, M X 3 30 mm, & (- 37K 360 ~ 740 nm, X
AXES AT R AR TE DA, 204 7R il o
1.3.2 A5 % EXE

HCCT HEaoB R (3 4 S50 29 2 g, e A DU (5,110
S5 P T LRSS, #5688 1. 3. 1 00T i fE
D2 25 A T AU ) £, 3% 2200 5 6 1K, 6 Yl
BB LT 2" b fHAY RSD ¥ <2. 1%,
R B R AT
1.3.3 &5 MK

B CFERB R (3 4 50) 29 2 g, 2 AU 45,100
w50 P TI  TILJRS R, 1 22 i 6 Y, I A
S50 RSD 1 <2.0% 45 REW )k d G E R AT
1.3.4 & HXE

BCT RERRR (3 4 5 0) 29 2 g, B A (10
o, AR T I AL LR, 4051 7 0.2 .4 16 .8 .10 h
DN JHC P00 48 B, OB (5 ) 2 (B 45 2R RSD 3 <
2.0% , KHIHEXMNTE 0 ~ 10 h NEEPE R4
1.3.5 #H&men e

SR FH 43600 A G 5 AN [R5 T R (et 4 5
i ) SN, AR B D 3 IR idsk LT,
a” b FBME,
1.4 I'BREPEEMEE EBEEJIBFEER MBI
ZEWEENE
1.4.1 &5

R UL N S = Sy R AR (|l P i)
JEAE 4 Hypersil BDS Cig (4.6 x200 mm,5 wm) ;i
BliAH :0. 05% WK (A) - LB (B) L LU B EE R 7
Bt :0 ~ 10 min,20% ~30% B;10 ~20 min,30% ~
50% B ;20 ~30 min,50% ~60% B;30 ~35 min,60%
~90% B ;35 ~40 min,90% ~ 100% B; £i&:30 C;
W 0.7 mL/min; &M )E K . 283 nm % 335 nm; gk

ﬁ%:lo vao
1.4.2 AR SBIE &R G H &

HUCL BRECAE SR AR CHLRY ) 24 0.5 g, RS %
L IMAHEE 25 mL, FREE 76 75 CRKIEEF 1 h,
Vo, FRUCOPR R, VA AN AL i v, I i ik
0.22 pum fFLUERE, BRI S VAT
1.4.3 RAMRBBERSGH S

3 SR B AR B2 o Al e B R R

RS 21 20k R A £, 43 0 P sl g 1 mL 35 2
Fl 7 FF 0. 394 mg, #8215 0. 533 mg, 1| 2 0. 413
mg, 5212 0. 276 mg, VE 25 % B i 2 W, 1943
S b AR At A 45 0.1.,0.5.0.6.,0. 4 mL, 5%
25 mL i, I BER R e A B 25 55, B
TRIRA X B S o

1.4.4 frppd&F R

FE W IR TR A X IR 2.5.8.,10 15,
20 pL, % 1.4, 1 TR (0335 2 244 0 2, DA RE b 0T o
(X) A by, T AR (Y ) Sy AR B, 47 (0] 05 4k
AR R AR, SR AT Y =2.5 x10°X +
2022.1(R* =0.9999) , £ 143 [ 0. 0158 ~ 0. 158
pe; B Y = 2.5 x 10°X + 14337. 8 (R =
0.9999) , £k MR 0. 11 ~ 1. 106 pg; JIIBEEE Y =
5.6 x 10°X +30218. 9 (R* =0. 9997 ) , £k Vk 7ii [l
0.0992 ~0.992 pg;FE40% Y =5.6 x10°X +23233.8( R’
=0.9999) , & PETE [l 0. 0442 ~ 0. 442 pg, £ L
KARRL .

1.4.5 A% ERXE

B 1. 4.2 35 SRR AR 25 T IR 48 6 (A
RV, A5 1. 4.1 TR (65 SR e 4 2
BLS3 W TR AR, THR B 5 RSD (B 4300 R 2.3%
1.5% 2.7% 3.0% , FWZ )7k H G AT
1.4.6 HSb 4 #5800 LSRG 4EFTNE

IR KA SR A CRLAY ) 20,5 g, KB FRAE , 4%
AR A T AR I TR, R R Y SR
DU A LR Wk K2 25 04 v 4 B i 28 1l 53 1) 5 1,
FEOAE S TATINAE 3 W, W (B 31E
1.5 BRERERSEHNNE
1.5.1 STBSIER G &

DT HER R e s vk UK B X
mnis AR FRE I B E 25 2 10 mL 78 i ic
B A 0. 435 mg/mL RS Hz 11 X6 BRIV 45 1K o
1.5.2 ARG iE ik ol &

B CT BR B2 RE R R CHLAY ) 29 0.5 ¢, F5 B PR
FE A HEE 25 mL, FREE, 76 75 CR/KIB R 1 h, ¥
A PR, AN, 2, B
1.5.3 AR/ & 69254

2 e JBORE B 0 BRI 0.25.,0..50 1. 0,
1.2.1.52.0 mL, ®BF25 mL &, HPEEE
ZZFE , IRS K BEGHHR BE s AR A (X)), RO E
ERAFR(Y) AFL AR, B BIE R Y =
32. 117X +0.00836,R* =0.9996
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1.5.4 A% ERXE

B 5.2 TN AR AR 5 O iR 48 6 A
VRS, 1.5, 1 TS () 40 3 S5 0 A 1)
JCEEMH , THEH A 50 RSD A 1. 2% , 3RWIZ k&
RS
1.5.5 #HmPEERGELZMNE

HUBR A SR A CRLA ) 29 0.5 g KGR FRAE , 4%
M VAR T T T A VS VR, R 8 0. 25 mL
BT 25 mL RO B BERR B = 20, T 283 nm
U E WG RE L URE AT E 3 U, T (R
YA, AU R K 250 vh SR R

2 SLIGFER

2.1 IHEHSERESSRENEER

BE137 14T RLSTIUR Jrek SRRt O it
AR ECAR B0 )™ WR MR Bt MY 251 6 4 2
K B R HR S R AT, S5 FE 2, M
2 PR T LA B R B A K, 27 3]
FE) L AT 10 b (R, 25 b A1
{7 50" R/ NP R . AR TIIEREAR IR 1
SRS SN SN E N
BT A B, I Al SO (A
S O PN E N ISR g

s, Hl T — Fe e P AR 1 B AL B i
HRPEEK.

R2 M REHERHABEBREMESENESER(n=3)

Table 2 Powder color and flavonoids content determination results of GCRP sample (n=3)

e ¥y AR Fit{H Powder color %ﬁ*ﬂ]ﬁﬁ %EZT—T “l%){? TE?I?\‘ B TR ‘
Group - K b N?r(lyru)tm He;];er;dm N(Elz;le;m Tar(li/er;:tm Total (ﬂ;V())YIOIC]S
(4 0 © (4 ©

Cl1 69. 62 5.78 24.10 0.021 3.73 0.396 0.319 6.89
Cc2 64.02 7.43 23.87 0.013 2.67 0.304 0.238 5.14
C3 62.11 6.81 19.90 0.021 3.47 0.368 0.299 6.66
C4 61.97 7.05 20.36 0.014 3.07 0.361 0.289 6.04
C5 57.38 6.68 17.89 0.012 1.72 0.338 0.260 4.60
C6 54.93 7.03 16.47 0.030 2.99 0.425 0.318 6.34
c7 53.19 6.98 15.60 0.019 2.49 0.389 0.281 6.01
C8 51.83 7.18 15.19 0.045 4.49 0.419 0.292 7.60
c9 50.61 7.07 14.38 0.011 2.61 0.338 0.238 5.61

2.2 IHREEEERERERS SHEERXE
S

i SPSS20. 0 ARAF ST, X O HEAS [ AR BR
J* R B it B €5 (55 T AT B L 230 €5 -5 24 I 288 i
O3 CERTRZE 35 W R AR BRI T AR AR 0 T 4528
R ERBUEE LT b" SR AR IR A 2 25 A Sk

Gb, HAR A AR i Z (A1 JC R AR S, A SC 32
WRBUOE L™ 5 R BEME b 5 A R
Z A AR S

B ) BR B EATE RS B (E L b7 ASCHK,
SPSS RPFRIARSC 3BT, WA FR A5 L™ {ELAH SC 45
WF3~4,

x3 MEERSHEHEL BAXERY

Table 3 Correlation coefficients between storage years and the color value L.* of GCRP

Bl L

Color value L *

PEHI'SOI] COITﬂlﬂtiOH

Bl L

Color value L7 Significant ( both sides)

N
A R

PGEII'S()H (:()I‘relati()n
Storage years

Significant ( both sides)

N

I A B
Storage years
1 0.935" "
0.000

9 9

0.935"" 1

0.000

9 9

Note: * *

FEARAE 0. 01 JKF-(XUM) | i A6

indicated significant correlation at 0. 01 level (both sides).
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Table 4  Correlation coefficients between storage years and the color value b* of GCRP

Bl b I A B
Color value b * Storage years
BiafEb” Pearson correlation 1 0.917%*
Color value b* Significant ( both sides) 0.001
N 9 9
IS AFEBR Storage years Pearson correlation 0.917** 1
Significant ( both sides) 0.001
N 9 9

T " FRTE 0. 01 K- B Lt 2 AHSE

Note: * * indicated significant correlation at 0.01 level (both sides).

M3 LA )RR B A FR S B (L
AR C R ECA-0. 935, BUINAG 36 Y A48 P = 0. 000 <
0.05, YW eAE R &5 L™ fH7E 0. 01 JKF BAT 3%
FASEME . MAHSCR BT LAE th L7 5 4E B 5
HAOC, BEWIAE— s R BE L BB I B4 BR A 384 0, 2R
U AR AR AR , B A (B 5 PE AR, 254 TR
P R

MM 4 FTLLE ) Bk B I AT FR A5 B (.
L™ (A C R ECH-0. 917, BUMIAS: 35 (i E 2 P =0. 001
<0.05, YLHIIEEAEBR 15 b {H7E 0. 01 KV B B
FRRAME . MWAHIC R BT LA ) b™ 5 B4R R 42
TG, DEIITE — & R b B Tt A BR A3, 4
RBUEAL W OTT RS .

2.3 IHREPEERSHRERBAENEL
DL Ln(Eitafl L) R AR & Ln (584 FR ) R
H AR, 2 2C0R g 2 B B S Fr i 4. 105
SR (RS ~T, B8 1) Jpbr: AR 1 Al LUE ), I
FAEBRVE A EAS BEE R i 0. 980, I B (0 {5 L
£ 98. 0% =2 Jv7 i AF B 09 52 i, Al 11 B 1 3= A
0.0165, MF2 F£3 LA H, BIEHL R T
5B VERY F {H 2 337. 243, Sig. <0. 05, fiT L)L Ei o
LR A ge it R R A7 RN Lo
(BlfE L") =4.240-0.089 - La(JIjE4AERR ) .
PhIn(BiafE b ) A8 &, Ln (AR R ) Ay
B AR G, 58 R 2 B2 M /T i 4544 e
SR (WS ~T7, B8 2) 430 N 1 AT LA Y, I

x5 PEERS LT EESH(EECA)

Table 5 Regression analysis between storage years and L* (model summary)

A R R PR R 5 Bt i 22
Model Adjust the R? Standard estimate error
1 0.990 0.980 0.977 0.0165
2 0.980 0.961 0.955 0.0407
*k6 FHESH
Table 6  Analysis of variance
B ﬂzﬁﬂ:‘ﬂ df i F Sig.
Model Sum of squares Mean square
[8] ) regression 0.092 1 0.092 337.243 0.000
1 %82 Residual error 0.002 7 0.000
3t Aggregate 0.094 8
[5] ) regression 0.283 1 0.283 170.730 0.000b
2 5%7% Residual error 0.012 7 0.002

BT Aggregate 0.295 8
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Table 7 Regression coefficient
bR el R b 22 K B [ 95.0% B X [
Unstandardized Standardized 95.0% confidence
BT coefficients coefficients . interval of B
Model ' Sig.
B PR 22 R TR LBR
Standard error  Trial version Lower limit Upper limit
(1) (Constant ) 4.240 4.240 380.976 0.000 4.213 4.266
e
I L R IR -0.089 -0.089 -0.990 -18.364 0. 000 -0.100 -0.077
Ln( Storage years)
(‘¥ ) (Constant ) 3.220 0.027 117.390 0.000 3.155 3.285
P
2 Lo JERUER -0.156 0.012 -0.980 -13.066 0.000 -1.184 -0.127

Ln( Storage years)

AR BRAE Sl A S R® 20,961, LI (AfE b A
96. 1% =2 W AR BR 892 Wi, A AR ETR 0 0. 0407,
F 2 33 AT LA, Bk B2k T 05 2 Y
F{H& 170.730,Sig. <0.05, FrLIEia E b ¥ 51
mIHAGE bt B, MR : Lo (BE(E
b*) =3.220-0.156 « Ln( AR ) o

3 NESHiE

W R B BRECBIEAE L b S AR BR A7
TE B AOCHE, AR IR S B L7 b B9AC 5
ool g-0. 935 0. 917, B L HUAH 5C, DL BE & I
JECAT BRI I, B (E L™ b " AN WA, W B (ELR
IS, BUE BRI EE I m A8, In(BEMELT) .
Lon(BUE(E b™) 50 AR BR 2396 R B2k 11 2%
P8, 1375 #3500 Ln (BE(E L™ ) =4.240-0. 089
« Ln (P45 FR ) AT Ln (B b ™) =3.220-0. 156
- Ln(JAFRR ) o BB T FREC LR A B
7B AR 7 il A A5 T O AT R g
Ik e 5t NI, i BR BB (e LT b7, AT LA
SR ECAR B, A R B I B4 R 3 it —
ME%

H 2 ZE M IR A — R IR R i, 7R 8
1) 32 B RE A PR TR T A R A I Y
NS BN 2GR A o BRABCEORBRAT 24
B, W 2 A A R 2 A4 RVEOR T e R IS B4 15 250
SRR PRI R BRI ORI, B 4
e A FH 24 9 22 S PR AV RO R B o It i
2 N e B AT RE B 22 ke A T RS k(A
ARy &R AR T E Y A AT o il i g
AR 1 T IR 45 P IR WL 14 8B PEAf ke i) o

ZRE I TR 2 AR AR 1R 22, T o 00 5 S I
TR 2 BB, LT (407 S B 1 43 ) 1 A
7 e D 4 R 5 256 191 € {8, T 245 64 11 € (L 5
PRI 18] SUAFAE— S (R G E . R, LB S
T I ] £ /6L e 0 DT 2T e 24 4 SR F 6], BT
S P I 24 i R — S RO

LG P BE 25 PRI T BB R A R X1 R
WCERABRIE) T AR AREE R ™ INE R
TECT S0 FHR B R < A 25 LABR AR, B2 7 30,
MR (R = ez I 2, 2 T,
WELIRAH AL R QRIAR ) & “ B4
LRz, AAEAE, AR o R R T R AL
ETTIAZG A A 2 A A8 A A T AR
o WCHREN O LN [0 A7 BR A 1 Bk B e ) 2 25
R WY AT JRTATE B (1 0, B BT 25 7 ol g A A
B BB 25 e R 2728 o 5 il R e s A A Ak, A%
a3 EA B, TSR I PR BRI B 4 A 2
LRy HE SRR AR US4 9 b L 2 0
B LR LA BRI Th AR B, KA
(G AR R Wk B S HEA T A TR BT o BIFSE 5
SRRl I BT 2AS 843 11 2 Al D D o e R A3 KL, T
BE R T REAHL IR — I S AN 52 S 325 M Tt
HELL G — DRI, AR [ e 5 4 R A 2 5 55 F) 0T 5 1
8 5 SR M IF ] SR s SRR AR 0 O 8 7 4
AR, MRS [R5 BRI B MR B e A i 43
(AR AL L e 25 B2 30 R TR 45 J LA T T, 45 4
PIBE AL AT H L B

S 30k
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