5523 B4 11 W) FEXEAFFEHRE Vol. 23, No. 11
2017 426 A Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2017

POARE 21 245 A7 7 it LA S5 b HE 73 B

MRdver, iR, B8 E, E&F, RPHh, KKE
(FMPEHKRF FH¥R, S 510006)

[(FZE] Bl L0256 B S S S5 G AR v , 51 A0 20 17 3 It 38 & ml Y AL BE 274k, Dy 0T o 4 1) B A o 2
FARHES %, FTE X 35 HEWCAE M A 20 A A AN ULHOIR R AR AT AN A, 0 A R R R B S A M
K I E SR BT AR DG A0 AT RO A BT B R AT, R AR AL EG M AR b, R EER T EHR R MET
BB TR AR R 3 A MR AE AR, Bl B B AR RN R B B S BV S TR AR AR BB AL — S T S5 AR 4
ANSEGR, — A5 Al B S T A B B O i e =17, 1% , =21.0% F1 =0. 10% RS A <3 om, i <8.1 g; =
S A BB N R A A R i 8. 1% ~17.0% ,12.2% ~20.9% Fl=0.10% RS EHAE 3 ~4 om, it 8.2 ~
21.5 gy =4 b Rz T TR K A R A B 5. 6% ~8.0% ,9.3% ~12.1% M =0.10% , B HZ 4 ~5 em, [T &7
21.6 ~30.5 g; VO % . Al B2 8 838 i B B R A o o A0 020 3. 5% ~5.5% ,5.5% ~9.2% F1=0.10% R HE =5 em, T
W=30.6 g, Gt DIRGLOR S A8 o i P B o %5 B B2 SR AN WP IR 5 N AEFR AR 25 6 40 0T, R4S & T S R R & 21, e 1Yy
AU L1 b FE A 55 AR 5 1% 58 1) 5 R0 43 7 I B AR AR 3 — B0, WVE U AL S BATHE R = 5%

[XEIR] ARG, Diibrme; YA S, AMULMIRIS A5 Ml BPERH; SR

[RESFEE] R282.4;R282.5;R284;R943. 1 [ XEttRIRE] A [xE|HE] 1005-9903(2017)11-0023-06

[doi] 10.13422/j. cnki. syfjx. 2017110023

[ M4 HRRMAE]  http://kns. cnki. net/kems/detail /11. 3495. R.20170309. 1014. 062. html

[M4&HARAE] 2017-03-09 10:14

Analysis on Commodity Specification and Grade Standard of Citri Grandis Exocarpium

CHEN Xiao-hong, CHEN Kang” , PAN Chao-mei, WANG Jin-yu, ZHAO Jing-lin, ZHANG Qiu-xia
(School of Chinese Materia Medica, Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

[ Abstract | Objective: To establish the commodity specification and grade standard of Citri Grandis
Exocarpium for guiding the market liquidity of this herb to standardize and scientize, and offering the reference for
its quality control and identification. Method; The 35 batches of Citri Grandis Exocarpium samples were measured
in quantitative characteristics of appearance and the content of index components, such as naringin, rhoifolin and
total flavonoids. The data were evaluated by correlation analysis, principal component analysis and cluster
analysis. So that the commodity specification and grade standard of Citri Grandis Exocarpium was formulated.
Result: Diameter, weight and the density of villi were chosen as three indexes of appearance characteristics, and
the content of naringin, rthoifolin and total flavonoids as the internal indexes. The grade of Citri Grandis
Exocarpium was divided into four ranks, such as the first-grade, second-grade, third-grade and four-grade.
Conclusion; According to comprehensive analysis with the appearance characteristics, such as diameter, weight
and the density of villi, and internal indexes of Citri Grandis Exocarpium, combinding with results of market
survey, these established standards are basically the same as the traditional classification.
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Table 1 Collection and measurement informations of 35 batches of Citri Grandis Exocarpium samples

T S TR L T T RIHEE RIEE R pypye T0
MR FFERE SR /mm /mm /8 /gL~

—4 833 JUHRARM BAELR 20. 04 0.34 24.20 20. 51 10. 37 4.63 2 0.98
S35 RN BARELMR 18.05 0. 63 22. 67 22. 60 10. 15 5.90 2 1.11

S34 ITHRAM Bk 17. 40 0.72 19.71 29.03 10. 88 10. 05 2 1.63

—4% Sl IR IEERA 12.90 0. 40 17. 40 30. 88 12.87 11.65 2 1.59
S24 JUARAIM VIR (E]) 9.99 0.27 13.37 45. 80 11.54 26.75 2 1.69

822 RN PETEE— (R 9. 68 0.15 13. 66 41.39 13.71 22.54 2 1.89

S3 RN RSB 9.63 0. 64 13.85 38. 12 13.91 19. 06 2 1.78

$26 JUARARIM VIR =R CED) 9.02 0.37 12.05 48.55 24.17 31.00 2 1. 80

$32 FUUREN R EASL 8.95 0.33 12. 34 38. 60 13. 44 16.29 1 2.00

S31 SRR R EARA 8.53 0.17 12.20 47.01 21.57 16.92 1 2.26

S15 RN RB—% 8.50 1.30 12. 48 41.05 18.19 22.02 2 1.83

=4 S8 SRR AR B A 8.04 0. 65 12. 04 41.55 14.73 21.42 2 2.09
S12 JTRARM R BARL 7.57 0.05 10. 31 62. 17 16. 85 36.09 1 2.35

S4 JURARM S BREA 7.26 0. 46 12. 46 40. 90 11.58 18.92 2 2.11

S16 RN KRBT 7.26 0. 81 10. 92 46. 16 19.23 27.77 2 2.20

S5 RN B 7.25 0.30 11.18 45.35 15.06 23.24 2 2.22

S9 JUEERENT R EBARA 7.05 0.05 13.24 46. 02 12. 84 25.00 1 1.68

S1 RN R BRLA 6.98 0.99 12.25 50. 24 18. 11 29. 47 2 1.88

S30 FUHRARM TR (R 6.49 0.18 9.41 59. 50 21. 10 39.25 2 2.12

s7 JUUERENL RSB 6.37 0.85 11.27 50. 32 18.12 27.78 2 2.00

$28 JUARARM FEVEDI (R 6.34 0.19 10. 38 49.77 9.13 37.74 2 2.03

S18 TUHRAM 2 6. 10 0.98 9.58 39.93 19. 43 23.25 2 2.18

S2 SRR B 5.94 0.50 11.50 54.63 17.88 28.57 2 2.16

S21 FoARAEM PR E—(IE) 5.94 0.14 10. 15 41.09 12. 88 22.70 2 1.80

U4 S23 FUHRAM PR (IE) 5.51 0.19 8.67 44. 87 15. 88 29.20 2 2.21
s27 JUHRARM TV (IE) 5.11 0.37 5.86 49.07 10. 88 34.51 2 1.98

S17 "R KRB =2 5.09 0.35 8.49 50. 93 18.20 33.55 2 2.41

S14 JIHEM OLEFLIR 5.03 0.08 7.96 55.92 31.65 28.33 0 2.57

S13 JIUEEM EIROBEL 4.77 0.11 7. 64 57.65 26. 09 25.35 0 2.76

S19 PN gk 4.71 0.95 8.74 46.26 21.52 29.43 2 2.31

S25 JUHRAM P =ER(IE) 4.59 0.13 7. 46 47.26 9.28 29. 63 2 2.31

$29 FoHRAM TERERK(IE) 4.36 0.20 7.43 57. 14 21.74 46.91 2 2.07

$20 RN B = 3.92 0.52 6.97 48.30 22.24 33.99 2 2.48

S6 TP EM bR 3.51 0.13 9.35 71.15 17.03 45.61 0 2.15

S10 IR EM SkE-EIR 2.85 0.19 5.10 115. 45 51. 61 71.74 0 3.19

TE: RUR VI PG S A AR Bl A, PR LRI B A [A) — A R B 2 R [ B R A s SR RR I UT 2 ROR K 1 RN EL,0 IR
TE.
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G, B R HORGE B 1E R X 0 1h A7 41 45 2 0 36 A
H1 & 3 AT, A R B AR O, R T A
N PR 21 B A I TEAY R A T A R S R S
T I R JRL R 4 5 B G G, SR SR S R
AR 5L 35 IEAR O, TR ARG S PR 06, R S P 4%

FSEWRIE ™, ST B P R O il S A O P
M A 21 5t 10 45 B F AR o
B2 UBLME TGO A ST

Table 2 Descriptive statistics of relevant indexes of Citri Grandis

Exocarpium

L7 FBAME RKRME PHE bRz % /%
iz 0.0251 0.2004 0.076 6 0.0403 0.002 52.61
BRI 0.0005  0.0130 0.0041 0.0032 0 717.47
LR 0.0510 0.2420 0.1149 0.0421 0.002 36.71

HSI P2 20.510 0 115.450 0 43.353 1 17.362 2 301.446  32.89
W 9.1300 51.6100 17.5389 7.8637 61.838 44.83

e HC R gt R A UM S A B T B | B 4.6300 71.740 0 27.3217 12.396 2 153.667 45.37
B BV AT T L AR 5 0 0 6 2 BOH X WERE 0 1.0000 0.7400 0.4430 0.197 41.25
ICs, 0.9800 3.1900 2.0517 0.4129 0.171  20.12
KOHGEFREERTE G, e ERaEm KRR
F3 UBOAMSENIERBLEST
Table 3 Correlation analysis of relevant indexes of Citri Grandis Exocarpium
£ il fz T B 5 4L RELHER R R R JoR TR
il e 1. 000
LigE S e 0. 200 1. 000
IS8 4] 0.973% 0.234 1. 000
RELHER -0.654% -0.284 -0.673% 1. 000
BB R -0.432% -0.062 -0.501% 0.782% 1. 000
Bk -0.744% -0.282 -0.882% 0.776% 0. 662% 1. 000
HERE 0.294 0. 449% 0.303 -0.669% -0.377" -0.377" 1. 000

H:YP<0.05;2P<0.01,

2.3.3  EMaHr RO EDS B 6 ST bR AT
EW b, W 4. GRS 1 B R AR
M 3.778, ik 62.974% ( <83% ) , A JE L4 Th
S e Ak A7 2T Y R AR B 2R 2 R Y R IR AR
1.168, 2 Tk 2 82. 441% , K 3 2 A 3 4>
AR IBCRT Sz e T A B R 0 5 B P B
R AR i K Y D A B B A L B
RS AR, AR > 0.8, /AR 1 A BRI 5T
kA, PR IO 15 B NI, X 4 A 18 AR LA
S WAL RG L0 B FEAS A5 B B 2N 3 020 2 oy

x4 HBL6 TN EBEROERS S

TR R 14 Dy S A (L, Al B DA 2 o 9 £
SR BCA RE T PEAN MR R AR 20, o 5 1 B
2 ER A E TR B RERNER . A
Sa AR IR UL L Gas AR UL, o B R R
LB E M H — B I 28 AR, BT DLk S B
HPE B AR A BOR R LU, N BB o £ BT,
e 0 B R B I L R A O I
AR L B i N AE R A, SRS AR i S BRI
PRSI LEAR SR 03X 5 A AR 20 1 5 1) 7 S
R—E

Table 4 Principal components analysis of six indexes of Citri Grandis Exocarpium

By il B WP B8l R i HERE FRAEAR IR/ %
1 -0.872 -0.440 0. 890 0. 923 0. 903 0. 605 3.778 62.974
2 -0.377 0. 689 -0.352 -0.106 0. 153 0. 626 1.168 82.441

2.3.4 KM MUEAT N ROIT O 48 bR BOUE R
- 26 -
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Fig. 1 Hierarchical diagram of 35 batches of Citri Grandis

Exocarpium samples
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A AR AR 4 2015 AR R 2 ) (— )
EAGLLI T B2 & S BALRE LK 0 A1 >11.0% ,
BIKAE >5.0%

— G A BT B T B SR AR 5T A 4 B0 il
H=17.1% , =21.0% Fl =0.10% ; £ 5L H % <
3em, i <8 1 g, RIMEW A ALTE, I LTS E
PR B Ak, B A SR IE A MR AR, JC R, e
JEIE, TRl 2, 2 N BARLLRA . A Al
SR TR N B B OW CH BT o Bl 8.1% ~
17.0% ,12.2% ~20.9% F1=0.10% , F-sc H#& 3 ~
4 cm, TiE 8.2 ~21.5 g, 3R % % A 4 40E B i
YR, T W S 00 B E AR S A T kb R AT ROIR
A, oA TR et 2R B, 28 IE BAG LU

x5S ABLIHRARERN K-HEREFNREREPOE
Table 5 Final cluster centers of K-means cluster analysis on

commodity specification grade of Citri Grandis Exocarpium

RAE W HEHR
PN AR
1 2 3 4
filt e 5.58 5.48 17.10 8.08
P 0. 45 0.14 0.52 0.45
SR 9.30 9.13 20. 99 12. 21
R HR 50. 00 62. 49 25.76 42.23
B 30. 45 41.97 8.06 21.51
WERE 2.00 1.00 2.00 2.00
RA KB R BAGLL . =55 Al R 1T B B S B

BERE RSN KN 5.6% ~80%,9.3% ~
12. 1% f1=0.10% , 52 2 4 ~5 em, Tt 21.6 ~
30.5 g, R A A E (CREEEK) BUUA 7 bt
WBOIC T, A R T AL B AR (0 ol R A (0 S5 b I A
AN (R BAGLL) RV A, TR, B, 1
S AR T LR B S B AT T A 4 kg i ok
3.5% ~5.5% ,5.5% ~9.2% F1=0.10% , 52 1
B=5 em, i =30.6 g, F M % AN E (K
BR) AU B g% B st X T, K28
£, e BOTCHR , A1 28 THT 522 0 2 €0, sl A48 £, BT P 3,
KN, TR EBIR BTG .
2.4 AFELQ SR i RN
R AR SR R S A WA G FE R I T M
BOERWE L, W ah—F0YhERAah
R HRTT Y L BN R R, R
53R AR B 2 BOR IR AR S S SR R SR Y
KU PSS, LR Sk B/NWRI BGa . BT =%
ml AR B T D A G B TR B AR ARG £ 2 A (v
VU PEPFER ) I VEHE— B — R FL 5
b SRR A o AHZE N TR A e, R A
A FEAR T & AR, BOE R = WEM A
B AR S D R B U R 2o S W O
B 5 S TR 1Y) T o B AR TRV A B R A
TR ORI TR KIS (0.05% ~1.30% ) ,
AT Z 5 B Ama h BF R & S oA, L,
SPER R T B B X T AR £1 25 6 S5 oy VR AT
e it — 2L WE T, 9120 P — 28 U A 2R v B R A T
it 5 o 0 =0.10%
3 it

AR S o BT ACAE 20 A AR R AE 5 N AR R A
MIER R WD 256 0 4 DS SR GOF B T A G
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