R AL T T B R P R B 5

EEE R AL EEE BEE K EU(ATYEAASNER, AT A% 1166002 HREFER
REHZR, ER 210046)

hE SRS R282.5 XEARERE A XEHRE  1001-0408(2020)24-3007-06
DOI  10.6039/j.issn.1001-0408.2020.24.10

 E AR d AR T HEMREF M ECHERR”) M AAENE MR TRE AL TR R A Fk . KA
B ACR A G RN E 39 MM AR P AP AUR S 698 T, R & Z UM R L = & RMA[A AR B AL (ALY) sk & &AM (Aa”)
TG ERAMB(AD" )], KA SPSS 24.0 43T 6 7 Uk 4 F 5 = & = 9] 1H 09 48 % ML 3 4T Pearson 247, 5% JA SIMCA-P14.1 2 4+
BATERS O . BRI AATHT ZRTHL ART TV RT L& BT AL Lok T8 FAm 2 A2 69 &0 58 B 2 7
4 0.204 8~2.560 0,0.049 3~0.616 3.0.098 4~1.230 0,0.046 3~0.578 8.0.010 6~0.132 0.,0.100 0~1.500 0 pg(r35 X F0.999 0);
M EJE AR (12 h) \E Z 4RI RSD ¥ /N T 3% , A w & 4 %) 4 98.14% ~101.53% (RSD=1.08% ,n=6) ,97.16% ~
101.05% (RSD=1.54% ,n=6) ,98.29% ~101.41% (RSD=1.29% , n=6) . 97.17% ~100.36% (RSD=1.20% , n=6) ,97.32% ~
102.43% (RSD=1.77% ,n=6) ,98.02% ~100.40% (RSD=0.84% ,n=6), 393t b ZrkF P Lk 6 7 R 5 09-F 3455 5 A
3.25~~7.39.0.96~1.98.0.46~4.74.,1.62~2.60,0.06~0.58 ,0.48~6.11 mg/g. b kT 45-F3HAL* K —80.79~—"70.54, F ¥ Aa*
A 2.54~5.34, FHAb* A 5.20~12.83, FHAE K 71.13~81.23; & vk F49-FHAL* A —75.90~—69.16, F 34 Aa* h 3.77~7.82,
FIHAL* A 859~17.23, FHAE* % 69.99~T77.92, AAAMHIMERE T, AAFBHT AATFHRL A% TFTFPE . 2%FLE.L
kT B TS F5ALY Aa” AE* ¥ E R FAEM(P<0.01),5Ab" Y FRABE(P>0.05); AT RAEWAEEEAL Aa" 23 %R
KM (P<0.05),5A0" AE* FABX (P>0.05) . RS HILERIT, 2N LM BT ZTTRFEA89.8%, Hdg Ik Aok
FITRARRXS, &k AT P EATHETEERSG, LR T PR TETSERG, Ld kT P AAE EZRTET vk
TR LARART Lk, B b BERTHZE R AMAEE LT, P ERT BED,RERZ, HRARTREML . b dbik
FHARS S TS T A EAMEN, MR ERNE LM, A TFRY AATHL % TFLE A%TFREY
LEARG BMARREART LERERG, AT TR AATERTHETAS AT EHZ S EELSG AT, TH
T iy AL Ark T a4 F s TR G MR AR T A T AL vk T a9 K5,
KEIE HERT R BERT HRORMEE R A FNE ; Z 6T R A RS P ER T TR A A

Study on “Color Discrimination Grading” Mechanism and Qualitative Identification Model of Schisandra
sphenanthera and Schisandra chinensis

JIAO Meiyu', TONG Yue’, WU Haoshan', KANG Tingguo', ZHANG Hui' (1. College of Pharmacy, Liaoning
University of TCM, Liaoning Dalian 116600, China; 2. College of Pharmacy, Nanjing University of TCM,
Nanjing 210046, China)

ABSTRACT OBIJECTIVE: To investigate the internal mechanism of Schisandra sphenanthera and Schisandra chinensis in
determining quality by color ( “color discrimination grading” ) of medicinal materials, and to construct a qualitative identification
model based on color quantization value. METHODS: HPLC method was used to determine the contents of 6 active components
from 39 batches of samples. The colorimeter was used to determine 3-color spatial value [lightness value (AL*), red-green value
(Aa™), yellow-blue value (Ab*)]. SPSS 24.0 statistical software was used to analyze the correlation between the contents of 6
active components and 3-color spatial values. Principal component analysis (PCA) was performed by using SIMCA-P14.1 software.
RESULTS: The linear range of schizandrol A, schizandrol B, schisandrin A, schisandrin B, schisandrin C, schisantherin A were
0.204 8-2.560 0, 0.049 3-0.616 3, 0.098 4- 1.230 0, 0.046 3-0.578 8, 0.010 6-0.132 0, 0.100 0-1.500 0 pg (+>0.999 0); RSDs
of precision, stability (12 h) and repeatability tests were all less than 3% . The recoveries were 98.14%-101.53% (RSD=1.08% ,
n=6), 97.16%-101.05% (RSD=1.54% ,n=6) , 98.29%-101.41% (RSD=1.29% ,n=6), 97.17%-100.36% (RSD=1.20% ,n=
6), 97.32% -102.43% (RSD=1.77% , n=6) and 98.02% -100.40% (RSD=0.84% , n=6) , respectively. Among 39 batches of

A FEA TR H T T8 [ RS H A T HR3E S R H (No.2019- S. sphenanthera and S. chinensis, average contents of above 6
7ZD-0431) ; 1L TRl H AR5 H (No.2019-MS-223) components were 3.25-7.39, 0.96-1.98, 0.46-4.74, 1.62-2.60,
*BRLRRTEAE . BFFEITI P2 R R BT . E-mail:913009720@ 0.06-0.58, 0.48-6.11 mg/g, respectively. Average A L * of
qq.com S. chinensis was — 80.79-— 70.54, average A a © was
SV R W S, L BFSETT I 2 R 2.54-5.34, average Ab” was 5.20-12.83, average AE " was
S, ik 0411-85890128., E-mail : syyycs@163.com 71.13-81.23; average AL of S. sphenanthera was — 75.90-
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—69.16, average Aa” was 3.77-7.82, average Ab* was 8.59-17.23, average AE™ was 69.99-77.92. The results of relationship
analysis showed that the contents of schizandrol A, schizandrol B, schisandrin A, schisandrin B and schisantherin A were
significantly correlated with AL*, Aa™, AE* (P<<0.01), with no significant correlation with Ab*(P>0.05). There was a negative
correlation of the content of schisandrin C with AL* and Aa* (P<<0.05), and there was no significant correlation with Ab* and AE™
(P>0.05). Results of PCA showed that accumulative variance contribution rate of primary 2 main components was 89.8% , and
S. sphenanthera and S. chinensis could be identified significantly. CONCLUSIONS: The content of schizandrol A in S. chinensis is
high relatively, and content of schisantherin A in S. sphenanthera is high relatively. Schizandrol A, schizandrol B and schisandrin B
were not detected in S. sphenanthera. The 3-color spatial value of S. sphenanthera and S. chinensis are different, that is, the
brightness of S. chinensis is small and the color is slant black, while the color of S. sphenanthera is slant red and yellow. The
contents of active components of S. sphenanthera and S. chinensis is related to the surface 3-color spatial values, that is, the darker
the color is, the weaker the red degree is, and the higher the contents of schizandrol A, schizandrol B, schisandrin B and
schisandrin C are; the brighter the surface color is, the stronger the red degree is, and the higher the contents of schisandrin A and
schisantherin A are. The established content determination method is precise and stable, and can be used for the content
determination of S. sphenanthera and S. chinensis. The color qualitative identification model can be used for the identification of
S. sphenanthera and S. chinensis.

KEYWORDS Schisandra sphenanthera; Schisandra chinensis; HPLC; Content determination; 3-color spatial value; Correlation

analysis; Color discrimination grading; Qualitative identification model

FLWR T R 2B AE ) HOWK F Schisandra chinensis
(Turcz.)Baill. 1) T R AL, SRR ALK+, F 25
AT E TR AL T BRI IT A4 s B R T R 22 R
Wyt vh WK - Schisandra sphenanthera Rehd. et Wils fY
TR AR S, AT TR BRI L 1L PE ) R A
AU, PG SR g AR AN T2
0, ELAT DR VBRI RO M A R SEEAY, B
TR RUTARRL, S A RN R S R
38 H BRI R AR OR R R
FEEC HRTBR LA R P bl 2 R E AT,
HRFEES HRF L% CHRFNE AR TR B
A PRI A E RS BB, LR T IE
i, DS TR g0 B T R T DU s T S5O0 1k 0%, 125
TR /AN | . S iy = T BN £ R | S T S e €28 £ 5 W S ]
FAFEZESY, BRI, 0 R W R A
Yy, AR SRR A 27 B A AR L™ A s 2o
FL S0 B XE LA X 4y, 2 380 AE R 25 M TR
BLELG ™5, ook o e — PRk i 2 1 ik

2l HRRIE T S R 1R AR 250 1 SNE PR T
M T R O RS , B 2 2 B SN E T R S 1 O
HERZ 0, PR B )ICE, AR A A ML
Gy B A AL, L AR NG AN L
R HAT Y I R 1 BRI T bR iR - LUK
KRB S0 NJR R AR bR H T 244
T 37 88 358 ) 245 A Jo 1 ) U ik, AT LB (2 A
E R R — AN R, bR, HE s
UESE HARRAPEN (H A2 “Fr it 5 i N AERLE] , B
3 o S R R B R R A4, BT R
HAEHRRE

0 SRR ST A S R 0 DU R R R AR
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Rk, B E 2 i S Atk [ P B 2% 51 23 (CIE ) A
HECE RS, LT Ah I AR RE T 3/~ 0E % 1 J (g
T 24 TR A T B ) AR S S Sy R A 2ol
AL CRIE 22 30) A 388 1 SR AL i B O 1% R o o LB
OSSR RE e FRE LR, n] S BB SR O TG 26
PR AR AR BE T 0, AR B 9T 7 L e OB AR €835 7%
(HPLC )l 5 P 2 3 P Jsl o0 (TR 7 B TR 1 it
O IR IR TR R T NER R TR
B I FEA b RSO E TR AR T2 Y
s (R R (AL ™) Lrgk i E (Aa™) (BT
O EIE(AL™)], Il A7 & -5 B E A A SRk
7R ACTUR T B IR T BTN [ A R
AU TR 10 5 PR IR R 5 A O o A A 4R It
2%

1 ##
1.1 g8

1260 % HPLC 1%, f3.4% G1312C ) —JG%E .G1316A
RUFEIRAR . G1314F-VWD A 58 S5 I % . ChemStation C.
O 1.03 T-/Euk (3£ [ Agilent 23 1) ) ; NR-10QC % 1, 2% {4
(I = R B A BR A R ) s AR2140 BU 7 43 2 —HL T
O3 R[S s (i) A BRA w1 ]; AB135-S AU+
T 453 2z — R (B Mettler Toledo 23 7] ) ; KQ-250D
TR P e i v (RS Ll ol P A A BR A A o
1.2 Z@m5ikH

B AL R T 2504 L 39 4t [ 4 5 - S1~S29 (Jb FBk
), S30~S39 (R LM T )], &1L T Hr BE 24 R 25 % B
K B i R 2= B W) FOK - S. chinensis
(Turcz.) Baill () T4 AU SRR 22 BHE P A Fk 1
S. sphenanthera Rehd. et Wils [ g i SR 52, AR A G
Bk TR WL R 1. FBR B B X RS (JtE 5 - 110857-
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201815, 4l & : 99.7% ) . Tk F B 2 X IR 5 (LS.
110764-201714, 4l : 99.3% ) . TR T 2 2 %) B &b (1
51 110765-201813, 401 & : 99.1% ) , To. WK 1~ il HY %) B 5
(4151 111529-201706 , 4t Ji5 : 95.29% ) ¥ [ v [ £2 5 2l
et 8% 28 I 9 Bt 5 TR 8 26 BE i (L5 - P28S6F 3984,
SERE . =98% ) TN XN B (A5 : P28IBF3696,
alifE . =98% ) ¥ [ FHERM AR A RA F O
SRt al, HaiGR A R A 4l K R Aok
x1 HHERERRE

Tab 1 Information source of samples

G5 [ g e AN
sl ISUSE iF SNBSS 20194E10 ]
s2 LRk iy P HTS 20194£09 /]
s3 T T MRS T 2019410 ]
54 Tt T SMPLHSTS 2019410
55 ISUSE T RIRREADEAMETYS 20194104
) SIAISE T TR AT 2019410
s7 JLTRT T WE LA ANS 2019610
S8 iUSE T KRR TS 2019410/
59 ISUSE T KRR DEAMETS 20194104
510 LT T R A DA 2019410
slt LR Hh EREALR AR 2019410 A
s12 Tt i FRER AR 2019410
s13 ISUSE B F R AR 20194E10 /1
Sl4 LH%F Bl TR RS TS  20194E10)
sI5 LA i UMb 20194E 104

sl6 Tt il
s17 ISR ilk

VLA T B2
MR e

Rty 20194101
K% 20194E10J]

s18 LT Bl TR A DA TS  20194E10 )]
519 T Bt RHpE ARG 20194107
$20 JLRkT T WRESHRZMN LS 20194104
s21 Tamr BT WRE= AL DTS 20194104
i) AT IR WRE ALY 2009510
03 T Ly/2IN TEFHLH 2019410
S Tt L52IN TEET L 20194101
825 Tt BRI FEATRAH 2019410 A
526 ISUSE Ly AIN FETHAE 2019410 A
i LT L/AIN e 20194E 10
§28 BIASE Ly2lN CHEB 2 20194101
529 Tt BRI FEAERLE 2019410 A
830 pAkT I SN HTS 20194E09
$3l T I P HT 20194E09
§32 [EUSR it} MBS T 2019409
§33 ESE R SN STS 2019409 A
$34 S R SN HTS 20194£09 A
$35 SR bi[E LB AT 2019409 f1
$36 RS i MNP Hi 2019409
837 ESE B SN STTiS 2019409 A
$38 S PG SN HTS 2019409 A
§39 WY Bt PR HTS 2019409 A

2 AEEHER

2.1 B LEEFHEEESHSENE

2.1.1 @k ik JE2 ] XB-Cis(250 mmx4.6
mm, 5 um) ; F S : L5 (A)-7K (B) , 6 B e I [0 156 4%
P 1I(CH R RS AR FH R R T2
Z R TFHNZE):0~10 min, 50% A; 10~15 min, 50%
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A—T75% A; 15~25 min, 75% A; 25~30 min, 75% A—
509% A; PEME 514 2 (LR FBEH ) : 0~40 min, 59% A;
40~45 min, 59% A—95% A ; 45~55 min, 95% A; 55~
60 min, 95% A—59% Al; & M % £ : 217 nm; #E i -
30 °C; i : 1.0 mL/min; JFFEFRE 10 uL.

2.1.2 RS AIHIA REEARECR T EEH | AR
Tl HERTHE AR T LR AR TN EX S
i, IR A A AR B A3 B iR R 430 R 2.048 0
0.493 0,0.984 0,0.463 0,0.106 0 mg/mL [ A XF B &
45T s K B BGZI 45 1 mL, BT 10 mL &5,
AR B 22 20 3 IR AT, BIVAS o & R 3 49 591 o4 0.204 8
0.049 3.0.098 4.0.046 3.0.010 6 mg/mL [ IE A T BE
VUL, T 2~4 C¥, 25 H o o5 BUCHOR 158 HHE X IE A 3
LR SFRE I B R OT E Y 2 10 mL R IR
A1, A5 TR EE A 1.0 mg/mL (1 B — X R SE T, T
2~4 CH W, 45 .

2.1.3 MKl o I AR 2 A,
e, 1k 50 B, BUM AR 29 0.5 g, KSR, B T H 284
FEIL AR, I B 25 mL P, Bk 8 i R (T
250 W, 4% ; 20 kHz) 4b 3 30 min, i & % i, FRKFRE
Jo iR, FH B R S (Y T, R, 48 0.45 pm flALE
FEEE L, BRI, 15 .

2.1.4  RGuE MRS 4300 IR R B S
R A VRN A S VR (), 462,117 30 3%
SRR E iR IR . S5, S R R
HA B EERIR T 1.5, Be M DL f bk 7 I H 1 K F
30005 78 IV & Te T4, FE LI 1,

215 MR RHFHE H2.1.27T FIRA XIS %
#% 0.10.0.25.0.50.0.75.1.00,1.25 mL, 43 %% T 10 mL
SRR R R R 2 TR AT O BRI B —
X HE S5 0.10,0.25,0.50 ,1.00,1.25 . 1.50 mL, 4351 &
F 10 mL S, I BERR R R 20 IR AT . A R
W B BRI A 10 pl, #2117 T €85 S5 R AU
FE L CSE TR . LA RN A A (X, ng) R Ak
P JETAFR(Y) AP AR FRIFEA TN 25 R W 2,

2.1.6 MEEREAE BC2.1.37 R R RS (R
S1)IE &, #% 2. 117N A 45 3% e bR E 6 1K, 10
SRUETAIAR . 452, AR e IR FRE S ok H
R HKRF R AR FNER R P I TRFR ) RSD
YIUNTF 3% (n=6) , KB JT ohE% 4 R AT

2.1.7 EEMEAEK BEESBR (45 :S1)Z505 g, It
617, ¥ 2. 1.37 i T Jr ik il A il A, PR 2,117 0
SRR E T SR AR AR — AR T
FESL & . 58, IR PR R PSR FH
R OHKRT LR HERFNE AR FEEH S A RSDYY
INT 3% (n=6) , R I ILELE MR AT

2.1.8 FaEMERE  BC2.1.37 W R HHR AR (S
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8004 1 80
7004 70 1
6004 60 1

. 5001 3 o 50 6
£ 4004 E 40+
= 3004 \ S g0
2004 2 20
100 ‘\ }5 104

0 0
0 5 10 15 20 25 0 10 20 30 40 50
f,min t, min

AR B A R (PR 1) BAORTERF X IR AR (e A 2)

800 ) 80
700 4 70
600 - 60 -
. 500 > 504
§ 400 - \ § 10
300 30
200 - 3 20 4
100 - LJ 5 10 4 6
04 Ul t 04
10 15 20 25 10 20 30 40 50

0
t,min t, min
C AR IR (S5 S1, B 2614 1) DR (5 - ST, BB 2)
800 80

3

700 4 70 1

600 - 60

o, 500 > 504

£ 400 4 & 404
= 300 = 30 6

200 4 204

100 4 }M 3 10 4

04 ot 04+

0 5 10 15 20 25

0 10 20 30 40 50
¢, min t, min

EAG AR (5 - S36, EMEARF 1) FAURKSH IR (4 5 - S36, Wb 2c 1k 2)

0 5

200+ 20.0 4
17.54 17.5
15.04 15.0
i 12.5
5 125 % 2.5
£10.0 2 10.0 4
S 751 75
5.04 5.0 4
2.54 2.5
ol L
0 5 10 15 20 25 0 10 20 30 40 50
t,min ¢, min

G235 IR (DRI 1) H2S IR IR (DRI 2)
e LA PR 2 AR F IR L 5 3. R FH 2 A R+ £ % 5.
FIRFNE ;6. LR TR H
Note: 1. schizandrol A; 2. schizandrol B; 3. schisandrin A; 4.
schisandrin B; 5. schisandrin C; 6. schisantherin A
Bl SREHEREE
Fig1 HPLC chromatograms

®2 MAPAFREZREEE

Tab 2 Regression equation and linear range

R i r KR, pg

AR Y=6311.5X + 35.161 10000 0.204 8~2.560 0
WL Y=6497.8X—13.707 09999 0,049 3~0.616 3
HHRFRZ =6 569.5X—20.164 09999 0.0984~1.2300
WHFLE Y=7159.9X—11.605 09999 0,046 3~0.578 8
WkTFRE Y=5931.24+9.302 4 09998 0.0106~0.1320
T Y=929.25%+0239 5 0999 6 0.1000~1.500 0

SOIE &, Al FEE FALE 0.2.4.6,8,12 h i %
“2.1.17 I Ak A AR E L E e T AR, A5 5R, T
B AW PR W PR R R TFO R %
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TN E KT ER B W R RSD /N F 3% (n=6) ,
R PGS A T 20 T iE 12 h N e M R AT

2.1.9  JAEEICEREES  BE RS R R SRR (G
5:S1),250.25 g, HL6 £, 43 A “2.1.27 T P FfoRE
RO VA RGE 1, #%2.1.37 WU Jr v il A At i i, 15
Fie 2. 11T S S5 R ERE I A | T S0 TR I 450
FEINSR . 551, Ok F R  ROR RS ROk
R AW T R HRFNER T ERH AL EIeE s
124 98.14% ~101.53% (RSD=1.08% ,n=6) ,97.16% ~
101.05% (RSD=1.54% , n=6) . 98.29% ~101.41%
(RSD=1.29% ,n=6) .97.17%~100.36% (RSD=1.20%,
n=6) .97.32% ~102.43% (RSD=1.77% ,n="6) .98.02% ~
100.40% (RSD=0.84% ,n=6).,

2.1.10 FESREEIGE  BU39HtEE AL AR TRE SR
T, HE 12,137 IR A A R, T 2,117
TR G S AN , B A T E 40K, I SR TR
BOFR MR — s P O A R R 3k, 1y
DIRIZE R E A FROR, TR . 3R 3 AT A, JL ik
T R A, R R R S
L2 = NS L S e b S oA NI T N L LN T 7 S -9
HKF %

22 EBNE

2.2.1  ZESSEMERME L EREZGMRE S FE L
B i, P R A D AR L B4 A o Bl AL 3 10
b AT 34, R ZEIANEAL™ Aa™ Ab*  BCFHIMHE,
PUEAAC PR ERES, . Horp AL 558 8 5L I A OG , AL K
KB Aa™ WLL-5 05, Aa™ R FRIRFE
At BREL , B/INFRFE SBR SR s AD” Ry BE-TE A, AD TR
FORPE SR, BN IR S s AE ™ FORTEINAE S
TR A2, AE" = (AL +Aa ™ *+Ab™*) ™

2.2.2 KEHREEAE  BORES (45 . S1IE &, & T
el rp  #%2.2.17 300 T J7 v T[] — IR (a4 20 o = 048
B 6 K. 455, AL* \Aa” . Ab* Y RSD 45110 1.84% .
2.44% .2.25% (n=6) , KW JT NG ® B RAT

2.2.3  AR[EDGRGREE T B e ks BOREA (G5
S1)adft, B TR ML, #62.2.17 500 F J7 4331 F [+)
H P 8:00,10:00,12:00.,13:00,15:00,17: 00 I E =
023 (AR, BN ) S0P A T 3 U, O IME . 4521,
AL* \Aa* Ab*BYRSD 43 51°H 1.63% .2.92% .2.46% (n=
6) , 2= BN [ e B AR 25 SR A e PE R I
2.24 FERMBREMERAE BUES (S5 SDERE, BT
DA LA, #2217 W0 R 5k T3 i B %2 5 KAE A
— AL E = ss A, 4550, AL" \Aa” \Ab* ) RSD
A3 h 1.85% .2.65% .2.82% (n=5) , &KL 2 &1
R A7, 8 P 2 T 0 (0 JC I AR Ak
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*3 HREENESER(n=4,mg/g)
Tab 3 Results of content determination of samples

(n=4,mg/g)
5 RTER  WFRC RWFRE RWFZE IRFRE O IORFERR AR
sl 557 130 124 207 0.16 059 1093
52 5.60 143 138 23 023 053 1140
53 513 138 1.16 218 032 054 1071
s4 496 121 141 192 020 050 1020
55 5.60 155 120 245 026 067 1173
56 515 188 091 218 030 081 1123
§7 4n 185 0.70 w0 031 02108
58 739 198 17 260 030 108 1506
59 397 125 077 195 025 051 870
510 4m 139 085 187 020 055 936
sl1 498 128 115 217 031 054 1043
s12 471 1.05 141 174 0.12 058 96l
s13 401 135 070 163 029 053 851
s14 338 14 0.70 162 029 049 11!
s15 45 137 1.02 176 023 077 968
sl6 511 137 099 m 027 055 1051
517 541 142 113 215 028 09 1135
s18 448 150 1.00 211 037 097 1043
519 5.65 13 165 174 0.14 053 1094
520 35 185 046 216 058 054 884
s21 3.90 147 062 195 032 079 905
2 430 110 092 183 022 075 912
3 513 137 1.08 216 03 066 1072
S24 585 107 1.74 1.99 018 048 1131
525 529 099 1.54 182 0.15 108 1087
526 559 113 146 b)) 0.19 132 191
527 490 113 130 200 0.19 1231075
$28 5.06 096 131 17 0.5 090 1015
529 510 102 133 200 017 068 1030
530 Fiih R uh 474 Fii 013 611 1098
$31 Fhh Al 371 Fhudh 012 410 79

532 i R ih 382 i 0.09 40 8.14
§33 Fhih pRohi 224 Fih 015 25 454
§34 Fh R h 326 Fiuih 0.06 409 74l
535 Ffih pRohH 352 Fii 008 430 190
$36 Fhh Al 401 Fhh 007 48 8%

537 Kt Fhirtt 470 Fhith 041 41 9.3
$38 Fhih Fh 428 Fhih 036 39 863
839 Fhiih Fi 145 Kt 0.09 1.90 344

2.25 HEMKXEK WS (G5 SDiER, ke, &
TR LA 452,217 50 R 9058 Jy e (7] — B fal i) 52
SR, R L,ALY (Aa” (ADHIRSD 4N
1.81% .2.81% .2.95% (n=6) , 3¢ W R &) 2 {0 8 4 1k
L3y o8

2.2.6 FRE—ESEEANE B3R ALk T2
FARE L E B B TN RS I, 452 2.2.17 300 F Jy vl 5
A S [EE, BRI E 3K SRR 4, R4
AL, AR T s A 2 5, St
FORF AL AR/, 52 BN, RIS 28 s LR
fIAa* Ab* BRI FAL T T, BV RE Tok AT
FORF AR i 55
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x4 ZBZEENELER(n=3)
Tab 4 Determination results of 3-color spatial value
(n=3)

W5 AL A A AE || 5 AL Adt A AE
SL —7698 531 12l 797 || S 7907 284 ILI5 80.00
2 -5 519 748 TLI3 || S22 —7593 334 103 7669
3 -T848 407 1L5T M43 || SB3 —T20 316 1067 7899
sS4 —8039 368 889 8097 || S  -713 456 1023 7803
S5 =769 398 902 TI56 || S5 <7679 438 684 71
S6 —7T944 359 891 8002 || 26 —7788 290 1073 7866
ST —8010 365 1008 8082 || S27  —7809 339 805 7858
S8 —7587 405 1272 TI04 || S8 —7688 534 92 716
SO =7619 438 520 7649 || S99 -7938 38 936 80.02
SI0 —7858 294 1283 7967 || 30 -8 730 1076 7594
sl =790 333 595 7820 || S31 —T376 683 937 TAfT
SI2 -7900 254 1134 71986 || S —69.16 651 859 6999
SI3 —7976 448 870 8036 || S -6 737 1058 7475
SI4 =719 250 1042 7869 || 4 -7556 782 902 7651
SIS —8066 391 879 8123 || S35 -0 681 1089 788
sl —8026 352 819 8076 || 36 —7516 T8 1269 7662
SI7 —7934 437 800 7986 || 37 -7LT2 589 891 TS5l
SIS —7922 278 980 7987 || 38 —7466 653 986 7558
S19 —8079 370 899 8137 || S -7 377 113 79
20 8046 378 817 809

2.3 HEXMESH

% FH SPSS 24.0 # 4% 39 #E i LA Tk FHIAL™ |
Aa* Ab* \AE™ 5 6 TR RE 2 2 B o i 1A SV kA T
Pearson 734 o VARHZE 250 () >0.5 HAUEFIGMER (i
) <0.05 8% 0.01 4 B IEAHSE, LA r<—0.5 HAUEK:
IS4 (I 25 M) <<0.05 8% 0.01 0]y g 5 17 AH 5609, 45
WS, MRS ATAL IR FEEH IR R
CEMTESAL" Aa* 5B E TN (P<0.01), 5
AE* 5 W F FE MM (P<0.01), 5Ab* AHM K (P>
0.05); Lk &R K FERF & # 5AL Aa"
FIEAH M (P<0.01) , SAE™ 5 18 2 A e M (P<
0.01), SAb* RHIFE(P>0.05) ; MR FIN R M 5AL”
Aa™ B (P<0.05) , 5Ab" AE“ A 3% (P>
0.05),
*5 AEBEZEBHSSCES=CFEENHEXMESHT

&R

Tab 5 Results of correlation analysis between lignan

content and 3-color spatial value

o Pearson Ml 4 (1) il il
.
A VA v VR VR VA VR i

TRFER  —0611 —0739 —0229 0573 <0001 <0001 016l <0.01
TR —068  —0777  —0230 0646 <0001 <0001 0159 <001
WHRFRE 0704 083 0115 —0.683 <0001 <0001 0486  <0.01
WEFZE —065 —0794 —0274 0613 <0001 <0001 0091 <0001
TEFAE  —0349 —0425 —0261 0313 0012 0007 0108 0032
TRFEER 0665 0827 0177 —0.635 <0001 <0001 0280 <001

2.4 . AEERFLFIDRERE ST
DL 3T HERE SN ALY (Aa™ AL RFEFR , F T SIM-
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CA-P14.1 B #E4 T 3 14343 (IR S2 Ry Bk Tk +-7 =
ek , S39 Pt 5B AR IEH AKCF OBk
X 2 HEAE LB ) | A5 2 HT 2 A 3 B 1 25 TRk A S
4156.5% .33.3% , R 22 DT FE N 89.8% (>50% ) ,
PETRHT 24~ F2 8053 AT LA B2 A A ot A R A B o AR AR
T AT R M R T AR o I 2 R L 2,
P L2 AT, B G R 2 A AR T (4 7 4 X 8, g
R T34 B 8 A M, AL R 07 F450 Tl g 22l
REASSINAT X 57
B AL T @M (PCA-X)]

@ JLv T
W Tk T

@iZF10
1 =2
7 sprRELD O
= QELT E
Fiixe 8 0

R2X[1]=0.565 R2X[2]=0.333 Ellipse: Hotelling"s T2(95% )
B2 FHasHEsE

Fig 2 Principal component analysis score plot

3 itig

AR PR 2 7 1 0 T B 3 o K 2 -OK
-2 - K AR s M e A T2 58, e T o
I REZV AR O K (B EE R ) S sl AH o 5 1 il
EESE T | N S Al L S L SRS = I S
Frh AR TR S AR, HLRE AR T R A R T
FEH R PR B R TR MG, AFRET A
2 HIN R T 39 b (AL AR T2 ) S as e . 4
RN, B LR = A A — e 2R, K
JCF R FBIAL ™ B/ IN , 52 B2 /I, B0 5, B LR
THIAa* Ab BRI T AT, BV TR AR T
JCH R T B EARLL B X $R R A 0] DL 4y
P AL TR T 05 25 A A (AR 40 B )IC 8 kA
Z e s e e o A e | A SR S L1705 Y

AT R BN, m AR T = e 2s [AlE
5 6 oI HAT A , RIZG M B (B iy | 21 (R B
559 B 2E ORI R R ROR RS ROR
LR HRFNRM SRR ; 29 M RS8R 216
TR BB B (A 25 (BN, W R 3R R ER )
TR . RIS R R A AR Y 3
Baa T i Gl E I R o 7

Zx LR, B S I RS R RRUE R,
A I R A R G B, T A B R ]
TR LR F RS . AR T e Ht
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IR B NTEALT , M8 1 S 38 5 2 A HE b 1Y)

W , 25 G ATt 2 BT ik SE8 1 g 4

BRI WAL, AR R T S A RS M A

PE 7 T R 24 b4 R DR R S, A ST S Ry T
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