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Abstract: Objective To establish a multi-index quantitative determination method for Limonium bicolor from different
habitats, and to evaluate the quality of L. bicolor from different habitats by combining chemometrics and integratedTOPSIS-
GRA method. Methods HPLC was performed on a Prep Scalar Cis (250 mm x 4.6 mm, 5 pm) column. Detection wavelength:
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273, 254, 360 and 210 nm; acetonitrile-0.2% phosphoric acid was used as the mobile phase for gradient elution. The injection
volume was 10 pL, the flow rate was 1.0 mL/min, and the column temperature was 30 °C. The contents of gallic acid, vanillic
acid, myricitrin, eriodictyol, rutin, luteolin, quercetin, kaempferol, isorhamnetin, naringenin, B-sitosterol, daucosterol in 20
batches of L. bicolor were determined simultaneously. The extractives, total ash and acid-insoluble ash of samples were
examined. Utilize SPSS 26.0 and SIMCA 14.1 statistical software to perform chemometric analysis on detection data to group
20 batches of L. bicolor from different habitats, and the quality difference markers were screened, and then the TOPSIS-GRA
method fusion model was constructed to sort the quality. Results The results of the established multi-index quantitative
methodology were good. Under the same chromatographic conditions, gallic acid, vanillic acid, myricitrin, eriodictyol, rutin,
luteolin, quercetin, kaempferol, isorhamnetin, naringenin, B-sitosterol, daucosterol were effectively separated. There were
differences in the content of each component. The results of chemometrics analysis showed that the clustering of 20 batches of
L. bicolor was obvious, and luteolin, gallic acid, B-sitosterol, rutin, isorhamnetin, quercetin, eriodictyol and myricitrin were the
dominant components of origin difference. The results of TOPSIS-GRA analysis showed that there were differences in the
comprehensive relative closeness of 20 batches of samples, and the comprehensive relative closeness of S16, S18, S15, S17,
S19, S20 was larger, which was 0.642 1, 0.634 2, 0.626 1, 0.614 8, 0.595 4 and 0.593 0, respectively. Conclusion The
established multi-index quantitative method can reflect the quality differences of L. bicolor rutin from different habitats. The
fusion model combining chemometrics with weighted TOPSIS and GRA comprehensively evaluated the quality characteristics
of from different origins, which established a foundation for the quality analysis and evaluation of L. bicolor.

Key words: Limonium bicolor (Bag.) Kuntze; chemometrics; technique for order preference by similarity to an ideal solution; grey

relational analysis; quality evaluation; gallic acid; vanillic acid; myricitrin; eriodictyol; luteolin; isorhamnetin; naringenin
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Table 1 Source information of 20 batches of Limonium bicolor
s RAEH SRAR I 7] s SKARHE KA [A]
S1 TEWREEETE 2025-09-21 S11 IR R B R 2025-10-24
S2 TEIREELEH 2025-09-15 S12  WHALRRBEMFE 2 2025-09-09
S3 T B[R OB VG 4 2025-09-18 S13 WAL R AR R IUEE 2 2025-09-12
S4 Ll P8 L B I 2025-10-20 S14  WALEEERES 2025-09-15
S5 PR A B OK F 2025-10-16 S15 5 )1 L A 2025-09-22
S6 e B KM 2 2025-10-12 S16 PR 5 [ BH L 7 S 2025-09-26
S7 BVt JE 22 ELE T EE 2025-09-08 S17 DE-Silaty v ey P/ PiX::! 2025-09-29
S8 B 75 T PH L B 28 4 2025-09-05 S18 P 5% 7 A D SR P A 2025-09-17
S9 B Pl O B R AR 2025-09-01 S19 HNH#AEAREZ 2025-10-10
S10 Ll 2R T3 BRI 2025-10-28 S20  HR R EL S 2025-10-05

1.2 &5

LC-2010AHT B! i R0 (i A, HABEEA
F]; FA1004N BUHL 77, B i snl A R 2
F]; SK5200H Y AR vy, gkt S s A
AIRAH .
2 FAEEHR
2.1 AEERIECH
2.1.1 REXRSER S S RBERIEE T
fR. HEIR. MIBE. XE®m. AT KREER,
Wz M. AR MR B R,
BHEE NN R G RA bR T D, H 70% T
VRS FA] A5 R HE T IR L 430 0.252 0.046
0.418. 0.530. 0.614. 0.168. 0.230. 0.072. 0.340.
0.296. 0.132. 0.028 mg/mL VR A X HE S IF 45
R 27 1 mL, FH 70%FEEE RS 20 mL
i, HI3SKE TR 12.60 pg/mL. FEEE 2.30
pg/mL. ML 20.90 pg/mL. EH T} 26.50 pg/mL.
T 30.70 pg/mL. ARBREZER 8.40 pg/mL. MR
11.50 pg/mL. 1LIZEM) 3.60 pg/mL. 2% 17.00
pg/mL. A5 2 14.80 pg/mL. B-7+ # B 6.60 pg/mL-

t/min

FAEE N 1.40 ng/mL FIREETL, B

2.1.2 ARV A PRI R I O R
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e ILEm . BRI ED. 210nm (45~65 min
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BRI (B), BREEBEME (0~10min, 12.0%A;
10~17min, 12.0%~16.0%A; 17~29min, 16.0%~
32.0%A; 29~45min, 32.0%~46.0%A; 45~54 min,
46.0%~78.0%A; 54~65min, 78.0%~12.0%A); i
FERE 10 ul, #Hif30°C, AR 1.0mL/min. bi&
IBAIE R, BB TR, HHER. M. X5B.
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1-gallic acid; 2-vanillic acid; 3-myricitrin; 4-eriodictyol; 5-rutin; 6-luteolin; 7-quercetin; 8-kaempferol; 9-isorhamnetin; 10-naringenin; 11-B-sitosterol; 12-

daucosterol.

1 RAMBRAR (A) e mE/KMRAR B) # HPLC
Fig.1 HPLC chromatograms of mixed reference substances (A) and L. bicolor sample (B)
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Table 2 Linear relationships of 12 components

D%y EEWEE: L PEVE ]/ (ug-mL™) R?
BETR Y=2.940 3X 106 X+916.5 1.26~63.00 0.999 4
HHR Y=28.892 7X105X+542.7 0.23~11.50 0.999 1
MitgH Y=4.980 2X106X—1 130.9 2.09~104.50 0.999 7
X Y=6.123 7X 10° X+694.1 2.65~132.50 0.999 5
T Y=7.533 9X105X+1 573.8 3.07~153.50 0.999 8
RBHR Y=2.1642X 10 X+417.5 0.84~42.00 0.999 9
SN Y=2.537 5X10°X+1307.3 1.15~57.50 0.999 4
1L 25T Y=1.320 6 X 105 X+581.6 0.36~18.00 0.999 2
RRAEER Y=4.290 1X10°X+1 838.4 1.70~85.00 0.999 3
A1 2 Y=3.558 2X106.X—1091.8 1.48~74.00 0.999 7
B-75 S Y=1.724 9X10°X+1 023.5 0.66~33.00 0.999 2
ENES Y=6.587 1 X 10°X+743.6 0.14~17.00 0.999 6

232 WEHEERK B CEAMLE (S dEE,
FRAEIR SRR, IR 227 T SRS, 6
W, . SRR ETR. FER. .
FEW . AT OKBRER. MR R LEH. 7R
A MR, Bl S MG K RSD
MR 1.38% 1.53%- 1.18%- 1.06%- 0.93%- 1.37%-
1.32%- 1.49%. 1.21%. 1.24%. 1.41%. 1.64%, %
AN A 2 B R

233 HEEMHRE B oEAMLE (S ER, P
ITRRE 6 4, BHE05g, ik “2.1.27 BB g
HI AR AT, JRIR “2.27 TEEREIE, d3EEL
FIFTEEE TR, &HK. MilFE. E5H.
TLORBER, MEE LER. BREE. MK
#.OB-AEEE. Y MESE, SREETR. &
HR. M. REm. AT OREBEER. MR,
WiZEmy . FRAER. MR E. p-OHEE. HE MY
S EH RSD RN 1.52%- 1.76%- 1.34%. 1.21%.
1.22% 1.61%- 1.56%- 1.70%- 1.32% 1.46%- 1.66%-
1.83%, RUAFTEIEEL MR .

234 FAEMRE B EAMIE (SD RS
W, HTF 0. 20 4. 8. 12, 18, 24h %[ “2.2”
WE, 5. SREE TR HER. il
T R, AT ORBER. MR LER.

R ML R B-A e, Y MEFEE RSD
WU 1.36%1.78% 1.19%-1.22%- 1.04%- 1.58%-
1.52%. 1.69%- 1.24%. 1.29%. 1.67%. 1.81%, %
B A TR 24 h A& sE M R I .

2.3.5 IFEEIRCRIRALE OIS TR R,
Wit E5 . 2T RBRLER MR L.
SRR MR, B-AEHEE. S MR 6
AN (S KR 9 4, By 025 g, KEEWE, ¥
539 3 41, 4 IR A BRI TR A% B T2 0.149
mg/mL. FFHE 0.023 mg/mL. 1+ 0.217 mg/mL.
X HHY 0.268 mg/mL. 7] 0.311 mg/mL. AREHE
0.087 mg/mL. #iZ & 0.126 mg/mL. 112/ 0.039
mg/mL. FRZEEK 0.189 mg/mL. Hli % & 0.154
mg/mL. B-2 8 0.067 mg/mL. #1% MF 0.013
mg/mL) 0.8, 1.0, 1.2 mL, % “2.1.27 TJ7ikE
BERIIAT, %R 227 TEERENE, 0 EE,
THHE B TR, &R, Wi, 25EmH. < T K
BER. MR ILER. RRER. KR -4
S, BAEE NEFT AR RIS 3 7 99.00%
98.03%- 100.02%- 99.15% 99.85%- 98.92%- 97.98%.
98.26%- 100.13%-+ 99.60%-. 98.87%-. 97.59%, RSD
534 1.05%- 1.43%- 0.83%- 0.89%- 0.72%- 1.22%-
1.26%. 1.38%. 1.03%. 1.27%. 1.02%. 0.94%.
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24 SENE

B 20 It (ML (S1~S20) #Efh, 43Rl
“2.1.27 TR AR S CREEPAT 340D, %
HE2.27 T S AR HERERI, THERE S R TR

TR, SRR, 20 fE AN A TR &
WRR. MIMEE. EER. T ORBEER. MR,
Ry R AR, B e, W% MEE
EAFAEANFIRE RN, el S19 Hfit a5 &

IR, M. E5m. 2T RBER kR,

TR S14 119 3.6 £i%; S6 FEM PR B TR & &2 Sl

M. AR, MR B8R 8 M 16 £
#3 0" BANEF 2 ISP EE (n=3)
Table 3 Contents of 12 components in 20 batches of L. bicolor (n =3)
% JRE U (mg-g™)

UURRTR AER mME Xem FT  AREZ  WEER R RRFR OMER AR WY M

S1
S2
S3
S4
S5

0.587+0.011 0.098+0.003 0.876+0.017 1.079+0.118 1.252+0.135 0.347+0.008 0.492+0.063 0.157£0.011 0.736+-0.069 0.631+0.009 0.274£0.003 0.059+0.009
0.696+0.009 0.100+0.005 0.995+0.011 1.107+0.062 1.200+0.119 0.398 +:0.015 0.378+0.029 0.163£0.009 0.917+0.041 0.674+.0.013 0.325+0.008 0.070+0.008
0.626+0.007 0.110£0.002 0.943+0.019 1.075+0.035 0.972£0.068 0.41240.006 0.471+0.017 0.150 £ 0.005 0.807 1-0.026 0.648+0.015 0.339+0.006 0.063+0.003
0.649+0.014 0.111+0.010 1.01340.025 1.021+0.017 1.115+0.051 0.42540.013 0.545+0.021 0.155+0.007 0.8324-0.103 0.596+0.006 0.319+0.010 0.06840.005
0.704+0.021 0.105+0.011 0.94540.008 0.993+0.021 1.358+0.019 0.44540.010 0.572+0.038 0.143+0.011 0.7824-0.079 0.698+0.008 0.316+0.007 0.07440.007
0.710+0.006 0.099+0.005 1.07040.016 1.122+0.089 1.281+0.024 0.48540.025 0.370+0.006 0.161+0.013 0.81240.040 0.662+0.010 0.344 £0.032 0.064 +-0.002
0.584+0.013 0.111+0.004 1.0060.037 1.102+0.104 1.492+0.156 0.40040.017 0.466+0.101 0.1500.007 0.97540.028 0.611+0.023 0.312£0.009 0.0674-0.010
0.646+0.010 0.115+0.007 0.97540.049 1.065+0.033 1.389+0.082 0.428 +-0.009 0.545+0.030 0.154 £ 0.006 0.874+0.035 0.645+0.041 0.337£0.017 0.070+0.005
0.611+0.008 0.105+0.006 1.009+0.115 1.097+0.026 1.597£0.071 0.361+0.005 0.398+0.044 0.142£0.009 1.003+0.121 0.551+0.008 0.297 £0.006 0.059+0.009
0 0.615£0.0150.139£0.014 0.817+0.022 0.887+0.019 1.140+0.050 0.28240.004 0.266+0.059 0.133£0.017 0.570+0.009 0.537+0.004 0.196 0.005 0.078 +-0.004
1 0.44410.018 0.13510.016 0.850+0.034 0.928 +0.127 1.279+0.144 0.306+0.018 0.2840.009 0.13640.010 0.592+0.016 0.551£0.009 0.193+0.043 0.057+0.006
2 0.572+0.013 0.147+0.005 0.787+0.010 0.859+0.061 1.175+0.039 0.217£0.013 0.256 +-0.013 0.129+0.009 0.468 +0.011 0.501+0.016 0.211+0.030 0.054+0.003
3 0.541+0.011 0.120+0.006 0.829+0.015 0.931+0.024 0.934+0.075 0.333£0.007 0.477 +-0.027 0.128 +0.005 0.625+0.017 0.610+0.022 0.225+0.006 0.051+0.008

4 0.559£0.016 0.14210.018 0.757+0.029 0.841£0.017 1.092+0.121 0.199+.0.006 0.228+0.031 0.124+0.007 0.517£0.038 0.520£0.009 0.161+0.008 0.052£0.009

5 0.546+0.017 0.084+0.003 1.218+0.122 1.299+0.075 1.605+0.069 0.320+0.052 0.753+0.016 0.198+0.023 1.272£0.055 0.808 +-0.017 0.300+0.005 0.049+0.012
6 0.533£0.019 0.088+0.006 1.189+0.109 1.357+0.093 1.997£0.041 0.387+0.036 0.733+.0.018 0.207£0.021 1.319+0.163 0.857+0.012 0.231+0.012 0.046 +-0.007
7 0514+0.023 0.081+0.004 1.299+0.017 1.383+0.030 1.692+0.028 0.271+0.014 0.700+0.034 0.194+0.006 1.225+0.110 0.773+.0.019 0.321£0.026 0.043+0.005
8 0.496+0.0210.076+0.008 1.258+0.051 1.41040.028 1.935+0.009 0.334+0.039 0.793+0.023 0.212+.0.009 1.371+0.107 0.841+0.034 0.265+0.009 0.040+0.006

S19 0.47740.012 0.092+0.010 1.128+0.063 1.32840.067 1.797+0.117 0.261+0.009 0.8200.009 0.203+0.015 1.177+0.093 0.82240.037 0.176+0.019 0.038+0.007

$20 0.484+0.0050.095+0.011 1.160+0.047 1.180+0.082 1.744+0.125 0.294£0.017 0.770+0.010 0.189+0.008 1.052+0.085 0.790+0.059 0.291+0.007 0.036+0.003

25 K/E

251 RHY HEL20 # o AFMILE (S1~S20)
FEf, 70%CBERWR, IR ChEZ ) 2025
SERR VY ER GEN 2301) DI HGR ke #r. 4558 I

* 4,

2.5.2 BRI FBRAEMEK S B 20 b
LB (S1~S20) FEfh, SR [E 25 81 ) 2025 4F
FRVUES CGEN 2302) UG AT, 45 5 0L% 4.

R4 —BEADEFZEY. DROFEBEFEERSENER (n=3)
Table 4 Determination results of extractives,, total ash and acid-insoluble ash in L. bicolor (n = 3)

Ikl =% SIK Y% FRANETEIR M I% | T &% IR 1% FEANEVEIR I3 1%
S1 21.50+1.23 8.40+0.74 1.60+0.11 S11 9.40£1.53 8.10+0.58 1.80+0.18
S2 23.60%+1.16 7.30£0.36 1.20+0.23 S12 11.70+1.66 8.50+0.29 2.30+0.16
S3 20.104+1.82 5.90+0.38 0.90+0.16 S13 9.60+1.75 9.30+0.31 1.90+0.34
S4 19.80+1.35 6.70+0.45 1.40+0.13 S14 12.30+2.11 7.90+0.92 2.00+0.27
S5 22.904+1.93 6.40+0.33 1.50+0.29 S15 28.90+2.20 5.60+0.56 0.90+0.25
S6 20.30%+1.78 7.20£0.25 1.10+0.15 S16 30.10+1.46 5.10+0.36 0.50+0.11
S7 23.80%£1.33 6.10+0.64 1.70+0.22 S17 29.40£2.31 6.40+0.28 0.80+0.14
S8 21.10+1.68 6.90+£0.22 1.40+0.37 S18 29.80+2.06 5.20£0.70 0.70£0.16
S9 20.40%+1.75 7.50+0.34 1.00+0.41 S19 31.80+3.11 6.80+0.68 1.50£0.10
S10 10.90£1.19 7.60%£0.73 1.60£0.20 S20 33.40+2.59 7.50%+0.55 1.40£0.28
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Fig.2 Cluster analysis of L. bicolor based on content

determination
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Fig.3 PCA score plot for 20 batches of L. bicolor
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Fig. 4 PLS-DA score plot of 20 batches of L. bicolor
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. RS EZREOR, DL 20 #t = b s

& BETR. 5K, BigH. 5B, 7T, K
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0 14? PEAR 73 (K B O WEIAE , o ol 1) PP 5 D9 T HLAR

B, §ENKTARE, 2ilEH LR, T

LTI 2-BER: 3-itr: 4- X5 551 6-ARBE FrUSIS 5 4 Bt 2047 [H] i A AL 343 31 Yy, U9, 45
2 TR LB 9-RRAR: 10K 1145

12-FH% NEF: 13-2HW; 14-8K5%: 15-BRAEHER Y.

1-gallic acid; 2-vanillic acid; 3-myricitrin; 4-eriodictyol; 5-rutin; 6-
luteolin; 7-quercetin; 8-kaempferol; 9-isorhamnetin; 10-naringenin;
11-B-sitosterol; 12-daucosterol; 13-extract; 14-total ash; 15-acid-

insoluble ash.

5 XKIEFREE PLS-DA HREIH VIP (&

Fig. 5 VIP value of PLS-DA model of each index content

2.7 1St TOPSIS 5 GRA & 1=8

2.7.1
BTR. &5IR. M.
L5 SN 352 SN

B TOPSIS 73 Hrisi A — g g afn 75 rprik
EHEE. ST KR
IR R MR, B-

RIWE 6. RAMBLETHE SR BCEE 2 5R
0.0560. 0.0680. 0.0717. 0.0762. 0.0740. 0.0511.
0.077 6. 0.0935. 0.0703. 0.0779. 0.0559. 0.064 1.
0.076 0. 0.0436. 0.0440, 53 5 BAEAHRAGINAUE
M (Zpe), WRIBARX (1D () HHhtESENS Z7
IFEES (D) 5 ZIFERS (Db )

[15
D = Zczl(Zbc—zg)Z (1
Dg:JZil(zbc—z;)Z (2

Z\ Ze RIEBAEREAR SRR

®6 BIRMEELLIBLR
Table 6 Rresults of same direction processing of each index
e =
BETR FVR pEE X255 0T ORRER MR W ER 7 RER MR A B 1Y M R SR BRABEK

S1 05376 0.30990.21960.41830.2992 05175 0.44590.3750 0.2968 0.3652 0.6175 0.5476 0504202143  0.3889
S2 09474 0.33800.43910.46750.2502 0.6958 0.25340.4432 0.4972 0.4860 0.8962 0.8095 0591704762 06111
S3 06842 047890.34320.41120.0357 0.7448 0.41050.2955 0.3754 0.4129 09727 0.6429 0.44580.8095 0.7778
S4 07707 0.49300.47230.31630.1703 0.7902 0.53550.3523 0.4031 0.2669 0.8634 0.7619 0.43330.6190  0.5000
S5 09774 0.40850.34690.26710.3989 0.8601 0581102159 0.3477 05534 08470 0.9048 056250.6905  0.4444
S6 10000 0.3239057750.49380.3264 1.0000 0.23990.4205 0.3810 0.4522 1.0000 0.6667 0.45420.5000  0.666 7
§7 05263 0.49300.45940.45870.5249 0.7028 0.40200.2955 05615 0.3090 0.8251 0.7381 0.60000.7619  0.3333
S8 0.7594 0.54930.40220.39370.4280 0.8007 0.53550.3409 0.4496 0.4045 09617 0.8095 0487505714  0.5000
S9 0.6278 0.40850.46490.44990.6237 05664 0.28720.2045 05925 0.1404 0.7432 05476 0458304286  0.7222
S10 0.6429 0.88730.11070.08080.1938 0.2902 0.06420.1023 0.1130 0.1011 0.1913 1.0000 0.06250.4048  0.3839
S11 0.0000 0.83100.17160.15290.3246 0.3741 0.09460.1364 0.1373 0.1404 0.1749 0.5000 0.00000.2857  0.2778
S12 04812 1.00000.05540.03160.2267 0.0629 0.04730.0568 0.0000 0.0000 0.2732 0.4286 0.09580.1905  0.000 0
S13 0.3647 0.61970.13280.15820.0000 0.4685 0.42060.0455 0.1739 0.3062 0.3497 0.3571 0.00830.0000  0.2222
S14 0.4323 0.92960.00000.00000.1486 0.0000 0.00000.0000 0.0543 0.0534 0.0000 0.3810 0.12080.3333  0.1667
S15 0.3835 0.11270.85060.80490.6312 0.4231 0.88680.8409 0.8904 0.8624 0.7596 0.3095 0.81250.8810  0.7778
Sl6 0.3346 0.16900.79700.90691.0000 0.6573 0.85300.9432 0.9424 1.0000 0.3825 0.2381 0.86251.0000  1.0000
S17 0.2632 0.07041.00000.95250.7131 0.2517 0.79730.7955 0.8383 0.7640 0.8743 0.1667 0.83330.6905  0.8333
S18 0.1955 0.00000.92441.00000.9417 0.4720 0.95441.0000 1.0000 0.9551 05683 0.0952 0.85000.9762  0.8839
S19 01241 0.22540.68450.85590.8119 0.2168 1.00000.8977 0.7852 0.9017 0.0820 0.0476 0.93330.5952  0.4444
S20 0.1504 0.26760.74350.59580.7620 0.3322 0.91550.7386 0.6467 0.8118 0.7104 0.0000 1.00000.4286  0.5000
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272 GRA 84 DIFT 20 #t— B b &
R, B, M. 8 m. 2T KEBEREZR. M
B IR, BRER. LR, p-OHEE.
NEF R SRS TR AN AR 73 B B A,
HARRT S NEET R, SRANKPRE, %R

HAR A AR AT R A AL 2E, RUAS AL B4
R 7. W€ ILFARREAR U EARREA, $2IRAROG
AR RGN TIE. AEEREAR KR
B WP SR T IEPARREA R IR L (Rip)~ 1
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Table 7 Results of normalized processing of original data

AR AL(E

Yy B2
ﬁﬁ‘&ﬁ?‘@?ﬁ HER BT X5 0T OARER BEER LER RERSER AR A HE Y M RIY By RABERK D

S1  1.0126 0.90990.870 60.978 10.892 8 1.004 9 0.95370.9727 0.8212 0.9470 1.008 5 1.036 9 0.998 11.196 6
s2  1.2006 0.928 50.988 91.003 40.8557 1.1526 0.73271.0099 1.0231 1.0116 1.1962 1.2302 1.09561.0399
s3  1.0799 1.021 40.937 20.974 40.693 1 1.193 2 0.91300.9294 0.9004 0.9725 1.247 7 1.1072 0.93310.8405
sS4 11195 1.03061.006 80.92550.7951 1.230 8 1.056 40.960 3 0.928 3 0.8945 1.1741 1.1951 0.91920.954 4
S5 1.2144 0.97490.93920.900 10.968 4 1.288 7 1.108 70.886 0 0.8725 1.0476 1.1630 1.3005 1.06310.9117
S6 1.2248 0.91921.06341.01700.9135 1.4046 0.71720.9975 0.9059 0.9935 1.266 1 1.124 8 0.94241.025 6
§7 1.007 4 1.03060.999 80.998 91.064 0 1.158 4 0.903 30.929 4 1.087 8 0.9170 1.1483 1.1775 1.10490.868 9
s§ 1.1144 1.067 80.969 00.96540.9905 1.2395 1.056 40.9542 0.9751 0.968 0 1.2403 1.2302 0.97960.9829
S9 1.0540 0.97491.002 80.99441.1388 1.0455 0.77150.8798 1.1190 0.8270 1.0931 1.0369 0.947 11.068 4
S10 1.0609 1.29060.812 00.804 00.813 0 0.816 7 0.51560.824 0 0.6359 0.8059 0.7214 1.370 8 0.506 01.082 6
S11 0.7659 1.25350.844 80.841 20.912 1 0.886 2 0.55050.842 6 0.6605 0.827 0 0.7103 1.001 8 0.43641.153 8
S12 0.986 7 1.364 90.782 20.778 60.837 9 0.628 4 0.496 20.799 3 0.5221 0.7519 0.776 6 0.9490 0.54321.2108
S13 0.9332 1.11420.823 90.843 90.666 0 0.964 4 0.924 60.793 1 0.697 3 0.9155 0.828 1 0.896 3 0.44571.324 8
S14 0.964 3 1.31850.752 30.762 30.778 7 0.576 3 0.441 90.768 3 0.576 8 0.7804 0.5926 0.9139 0.57101.1254
S15 0.94190.77991.21051.17751.1445 0.926 7 1.45961.226 8 1.4192 1.2127 1.1042 0.8612 1.34170.797 7
Sl6 0.9194 0.81711.18171.23011.4241 1.1208 1.42081.2825 1.4716 1.2862 0.8502 0.808 4 1.397 40.726 5
S17 0.8867 0.75211.29101.25361.206 6 0.784 8 1.356 91.2020 1.366 7 1.1601 1.1815 0.7557 1.36490.9117
S18 0.8556 0.70571.25021.278 11.3799 0.967 3 1.537 11.3135 1.529 6 1.2622 0.9753 0.7030 1.38350.740 7
S19 0.8228 0.85421.12101.20381.2815 0.7559 1.58951.257 7 1.313 2 1.2337 0.647 8 0.667 8 1.476 30.968 7
S20 0.8349 0.88211.15291.06961.2437 0.8514 1.49251.1710 1.1737 1.1857 1.0710 0.632 7 1.550 61.068 4

1.176 5
0.8824
0.6618
1.029 4
1.1029
0.808 8
1.2500
1.029 4
0.7353
1.176 5
1.3235
1.6912
1.3971
1.4706
0.661 8
0.367 6
0.588 2
0.5147
1.1029
1.029 4
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ArFrrla], R LA = Hh i — ki I 55 i
oy JETIAEANIL AR A S10~S14 #E 5 2 & AT
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I8 A% TR 5 bR S A B 45 2 B AL R SE PR A
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Table 8 Quality evaluation results of 20 batches of L. bicolor
i dit di- Tib Tis Ei* Ei Vi Her
S1 0.691 2 0.489 6 0.723 2 0.689 3 0.606 4 0.690 3 0.467 6 15
S2 0.5979 0.644 5 0.8112 0.646 7 0.7279 0.6223 0.539 1 10
S3 0.663 4 0.594 4 0.743 6 0.724 2 0.669 0 0.693 8 0.490 9 13
S4 0.639 4 0.598 5 0.774 0 0.670 1 0.686 3 0.654 8 0.5117 12
S5 0.6158 0.658 1 0.8339 0.650 3 0.746 0 0.633 1 0.540 9 9
S6 0.606 0 0.658 5 0.8543 0.648 2 0.756 4 0.627 1 0.546 7 8
S7 0.593 1 0.6183 0.775 8 0.648 8 0.697 1 0.6210 0.528 9 11
S8 0.578 2 0.645 4 0.8155 0.6302 0.730 5 0.604 2 0.5473 7
S9 0.663 0 0.562 8 0.7309 0.6913 0.646 9 0.677 2 0.488 6 14
S10 0.897 6 0.463 9 0.706 2 0.863 3 0.5851 0.880 5 0.399 2 16
S11 0.908 4 0.358 2 0.6540 0.886 6 0.506 1 0.8975 0.360 6 19
S12 0.972 6 03731 0.7115 0.928 9 0.5423 0.950 8 0.3632 18
S13 0.900 2 0.3437 0.695 6 0.8413 0.5197 0.870 8 0.373 8 17
S14 1.0000 0.340 1 0.646 1 1.000 0 0.493 1 1.000 0 0.3303 20
S15 04223 0.888 0 0.894 7 0.6422 0.891 4 0.5323 0.626 1 3
S16 0.406 4 0.9747 0.9659 0.6753 0.9703 0.5409 0.642 1 1
S17 0.469 0 0.888 9 09132 0.660 1 0.901 1 0.564 6 0.614 8 4
S18 0.460 4 1.000 0 1.000 0 0.693 4 1.000 0 0.576 9 0.6342 2
S19 0.529 3 0.878 5 0.904 6 0.682 6 0.891 6 0.606 0 0.595 4 5
S20 0.514 8 0.818 4 0.878 4 0.649 8 0.848 4 0.5823 0.593 0 6
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