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Effects of different types of yellow rice wine on quality of wine Scutellariae Radix
based on fingerprint and multi-component determination
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College of Pharmacy, Changchun University of Chinese Medicine, Changchun 130117, China

Abstract: Objective In order to determine the type of yellow rice wine (Huangjiu) used in the processing of wine Huangqin
(Scutellariae Radix, SR), the quality of wine SR pieces prepared by different types of Yellow rice wine was studied by HPLC fingerprint
and multi-component determination, combined with grey correlation analysis. Methods The contents of baicalin, wogonoside,
baicalein, wogonin, chrysin and oroxylin A in 30 batches of wine SR samples processed with ten different types of Yellow rice wine
were detected by HPLC and their fingerprints were established. The contents of total flavonoids and alcohol-soluble extracts in 30
batches of wine SR samples were determined. The quality of 30 batches of samples was comprehensively evaluated by combining
cluster analysis and grey correlation analysis. Results The fingerprint of 30 batches of wine SR samples was established. The relative
correlation degree of 30 batches of wine SR decoction pieces was between 0.347 3 and 0.619 7, and the quality of samples was different.
The correlation coefficient between the sugar content of Yellow rice wine and the quality of wine SR samples was 0.723, and there was
a certain correlation. Conclusion The quality of wine-processed SR prepared from dry Yellow rice wine (sugar content < 15.0 g/L)
with 15% alcohol content is the best, which provides an experimental basis for the processing of wine SR slices.
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Table 1 Information of Yellow rice wine

s KR SRR/ (gL ARG A Bt #5

11 IR A PR A R <15.0 15.0% vol FIY 20230615C

12 FPEWIIRIN A PR A F] 15.1~40.0 15.0% vol T 20230615B

13 IR A PR A R 40.1~100.0 15.0% vol T 20230615C

J4 AN WA A PR A R >100 17.0% vol Ei g 20230615D

15 IR A R A 7] 15.1~40.0 14.0% vol T 20230927

16 dOE AN T RA R <I5 10.0% vol F1Y 20230524C

17 dOE AN T RA R 40.1~100.0 10.0% vol T 20240122G

18 Hi e VL2 AL BRAR 0 PR A 15.1~40.0 14.0% vol T 20240120

19 WL NI A TR AR 40.1~100.0 12.0% vol T 20230920

710 O LA PRA A <15.0 13.0% vol TF7 20231027
HIRS o, NEWRESEEYES S. baicalensis 50.0 g, ¥ 8.7g, #£51, [uliiE 20 min & EE LI
Georgi TR - R, 100 CHoH] 7 min, B, BIAHE 25K

2 FEEHR
2.1 HRAHE

M T A S5 = S 50 15 B 1Y) 6 3 558 6 D) o
Tk T2 5B SH T2, BUEE SR 2 4%
i, 7% 18 min, Y] 4mm #EH, 70 CHRTH5H]
BRI IR LN 17.5%. BUES IR

Fo 10 HEFHS-F4T 3 IR, BIAS 30 fLiB s 51k A
S AH SN S1-1~S10-3, FMRUIE 1 Frox.
2.2 HIXEARAE &

R ENESFEMR 1 g, BTHIRIMES,
AN 70% 8% 25 mL, [FIASEE 1.5 h; A4, J8d,
JEMER R 50 mL; % EN 1 mL, HEESESR
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Fig. 1 Appearance of 30 batches of wine Scutellariae Radix pieces

10 mL, #1453 il s iR .
2.3 XMRMARATHE

FEEMBUOEE ., DOEEE. mER, JOEE
AR, TE4E A IRER, InH IR,
HiAF S Bk & By BB 3R 48.1. 29.2,
100.1. 10.8. 6.5, 1.2 pg/mL 7R A X IR -
24 BAIEEH

3%y Wonda Sil™ A (250 mm X 4.6 mm,
5um); MBI ZIE-0. 1% MR K L, A6 ekt -
0~8min, 25%Zfif: 8~18min, 25%~42%Z.fif;

18~28 min, 42%~60% Z.Jif§; 28~35 min, 60%~20%
5 35~40 min, 20% 2N ; AFLA & 1.0 mL/min;
FEIR 28 °C; K IPE K 280 nm; HEFEE 10 L.

2.5 IEGENEMR

2.5.1 RESERLG  HUSI-1 BRSO AR VAT 1%
“2.47 TUN GG RFESLIFE 6 IR, ICAHN A1
Bl. DL12 Skl G SR, 1HEA T
B LA VAR T AR B S TR) ) RSD $4<<0.18%, AHXTIE
AL RSD ¥)<1.38%, 45REW, ZAUBKGEE
R4f,
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B2 30 #/ERZRA HPLC fa4 EiE
Fig.2 HPLC fingerprints of 30 batches wine Scutellariae Radix pieces

¥ 30 HERESL (S1-1~S10-3) 5 R #EAT AL
THE, 15 30 HFE & B Ta SIS AL 25 550 i
4 0.997. 0.998. 0.997. 0.997. 0.997. 0.997. 0.996.
0.996. 0.996. 0.996. 0.997. 0.989. 0.993. 0.991.
0.995. 0.998. 0.994. 0.996. 0.994. 0.998. 0.998.
0.985. 0.984. 0.988. 0.994. 0.997. 0.993. 0.992.
0.995. 0.992. 30 #IHEZFES (S1-1~S10-3) 5
R HIARALEAE 0.984~0.998, ZRHAAN[HZRAL T 1
A5 320 BT B 25 i 4 22 o SRR E -
2.6 FEIXESTEENE
2.6.1 ik [H “2.47 i, HPLC EWLA 3.

2.6.2 ZRMEXRFRFE HURAXHESER, HHE
BRARRE R 6 AN T VA FE 1) ZR TR A 0] B S I
W, 4 “2.47 WUN R %A 3ERE 4, DL R
()5 B B AR AR bR (XD, 5 22 5% B I TR AR R 20
AFR (YD, el S0t RS bRdEfh 2%, JEEATIRNA
THE, S BIEYERT T FE . 281 VE B AT A ¢ R 3L
(RY), ZERHINTEEE Y=4X107 X—124 649,

R?=0.9998, Z&PEVulH 48.1~481.0 ug/mL; W H %
H Y=1X10%8 X—25 974, R*=0.999 7, £IEiulH
29.2~292.0 pg/mL; PR Y=9X10° X—21 405,
R?=0.9993, Z&M:VEM 100.1~1001.0 ug/mL; 3
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12-B551F; I8-BU B 20-35 3 21-DUEEHR: 22-AMEK;
23-FZ40E Al
12-baicalin; 18-wogonoside; 20-baicalein; 21-wogonin; 22-chrysin;

23-myricetin A.
3 REMBRIAER A). BEZRAFBRARZIBR (S1-
1, B) FEREER (C) B HPLC E
Fig. 3 HPLC of mixed reference substances solution (A),
wine Scutellariae Radix pieces test solution (S1-1, B) and

methanol solvent (C)

XEK Y=6X10"X—48597, R*=0.9993, £kt iEH
10.8~108.0 pg/mL; H#ZE Y=5X107 X—5 608.1,
R?=0.9996, ZMtiEH 6.5~65.0 ug/mL; TZ4L&K
A Y=6X107 X+3 774.6, R*=0.999 1, ZttiulH
1.2~12.0 pg/mL; £5 R & 57072 % H U N 4
PERRRLT

P R 2 1 5 2175 62N o 2 R A I (R Y AH £
TR, I8 R X T g ) 06 v T A e
bb, #8521 :010 5 103, iHEHFREREN, 5
HE R4 N 950.9.338.9.2916.2.241.0.284.0.
75.2 ng/mL, Fill R 4351159 317.04 113.0. 874.8.72.3+
85.2, 25.1 ng/mL.
2,63 FEEEAL KB BBURS GBI 10.0

ul, 3% “2.47 TR @S & PFIE SR 6 I, BRIR
HEFE 10 uL, S, PSS, AR, DK
R, AR, TEMKER A GEBABRSE, HEHL
RSD 735114 1.05%- 1.02%- 0.98%- 1.05%. 1.13%.
1.10%, RKEZAEHEEE R U
2.6.4 FREMEAE  FEEBEL S1-1 B P ARE
W %5 0. 2.0, 4.0, 8.0. 12.0. 16.0.
24.0 h3EFE 10 pL FEATRLIN, GdSRBEEH . PUOES
. EER, HEESER. ABR. TERE AT
BRME, tHEHE RSD 2514 0.32%. 0.43%.
0.35%- 0.31%- 0.16%- 0.48%, % BALIR VA mAE
24.0 h WERE M R 47
2,65 EEMRE REFRE S1-1 FE R ARESR,
2 “2.27 WURJ7 AT & A 6 7, 40
HEREE, TFEAEET. DUOEST. HER. W
WER. AWx. TE4E A FES S0 RSD 4
SN 2.45%. 1.19%- 1.12%- 1.08%-. 0.99%. 0.94%,
R R Z L E R R .
2.6.6 NFEREISERTS  HR]— P S EAE  (S1-
D MARZ)05g, 914, FEEWE, 5% mANE
—ERMESE. DOESH, HER. SR,
ABE. TEARE A RA X IRIER REIRE S5
N 1442, 8.8, 100.2. 3.24. 4.83. 0.4 ug/mL), 0.8.
1.0. 1.2mL, &PAT 34, 3% “2.27 TR il
PER SRV, AR 1S 2 AN B S
FEENSCR AT RSD, 25582554 LS. SR
POEE R, AR, T240E A KPP EE EeR
43574 100.45%+100.03%+99.92%+98.76%-98.74%-
98.78%, RSD 737124 0.99%- 0.96%- 1.05%- 1.19%.
1.28%. 1.23%.
2.6.7 B HENE B 30 SO
FEf (S1-1~S10-3), ZrHlaie “2.27 TR J7%Hi
FAR AT, FIR “2.47 TR (Al 2RI E 30 dit
WE AT 6 MIats i &8, 4RNEK 2.
27 REREEENE

DL T A5 IR, ] NaNO,-Al(NO3)3-NaOH g
BAMER, RAKI-AT W6 EEET 510 nm Ak
METRIERE (ADAE, FEARIE bR v it 26 h 50 Sk B
Mg,
271 AHARIEREIHI S SROCGRTTER, K%
PREE R 1g, ETHIEMS, A 50 mL60%4
BEi2 i 45 min, HAFEE 1 h, B EER, ©/FE
50 mL &2, &H.
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Table 2 Contents of flavonoid components and total flavonoids and alcohol extracts in 30 batches of wine Scutellariae Radix

pieces
e g5 $/(mg-g ™) AR
i FEH ST MR WESE ABE TESEA LW 1%
S1-1 108.030 7 10.883 0 22.2730 1.6371 0.7237 0.3209 13.00 51.31
S1-2 108.451 0 10.947 2 37.607 1 2.569 9 0.770 8 0.5331 16.03 50.77
S1-3 107.787 7 10.909 4 29.903 3 21017 0.747 8 0.428 2 13.40 51.21
S2-1 114.889 9 12.063 6 15.294 9 1.2501 0.5750 0.244 6 15.44 48.35
S2-2 113.381 9 12.489 4 12.569 9 1.1111 0.526 7 0.1888 14.58 47.54
S2-3 113.276 0 12.184 9 13.819 2 11721 0.546 9 0.2149 14.88 47.39
S3-1 113.843 4 11.233 1 13.695 1 1.0459 0.6310 0.1918 14.55 51.05
S3-2 104.664 7 10.574 7 141117 1.1198 0.6113 0.1876 16.09 50.04
S3-3 109.154 1 10.893 3 13.894 3 1.0834 0.623 2 0.1958 14.94 50.54
S4-1 107.753 4 11.301 6 18.718 3 1.428 8 0.579 2 0.2675 15.40 49.01
S4-2 108.7359 11.049 8 13.017 2 1.0395 0.5789 0.2427 14.25 49.26
S4-3 108.077 1 11.1575 15.839 3 1.2294 0.569 8 0.2399 14.58 49.15
S5-1 131.441 4 12.8756 7.9677 0.670 4 0.449 6 0.086 4 13.66 44.95
S5-2 132.793 6 13.005 4 7.478 6 0.6712 0.450 6 0.077 4 13.33 45.08
S5-3 132.396 1 12.966 6 7.4523 0.6725 0.4509 0.0859 14.12 44.89
S6-1 109.623 0 11.087 6 23.079 4 1.6708 0.678 2 0.390 6 16.29 48.72
S6-2 114.383 4 11.6650 13.407 4 1.064 0 0.628 7 0.186 5 16.39 50.32
S6-3 111.997 8 11.374 1 18.2419 1.3616 0.644 7 0.277 3 16.36 49.54
S7-1 126.020 3 12.308 3 8.741 8 0.7609 04411 0.094 6 14.42 52.74
S7-2 126.363 2 12.343 4 8.7271 0.7616 0.4425 0.094 8 13.23 50.38
S7-3 126.710 4 12.380 5 8.8253 0.762 3 0.4438 0.096 6 13.79 49.98
S8-1 129.124 2 12.869 5 11.000 6 0.8756 0.462 4 0.1159 14.12 49.26
S8-2 129.943 6 12.963 5 11.1621 0.8780 0.4716 0.1254 13.26 49.15
S8-3 129.946 7 12.967 9 11.1531 0.878 3 0.469 1 0.124 9 13.92 49.33
S9-1 128.824 9 12.7455 10.207 7 0.8339 0.459 3 0.1119 14.12 49.02
S9-2 121.585 2 11.565 3 10.767 7 0.747 8 0.462 6 0.1496 13.26 48.50
S9-3 124.476 6 12.1635 10.0199 0.6481 0.466 3 0.1496 14.28 50.59
S10-1 116.244 4 12.146 0 25.750 2 1.904 4 0.7396 0.3919 15.90 48.66
S10-2 111.3339 11.728 1 24.961 6 1.861 2 0.687 3 0.370 4 15.17 48.59
S10-3 113.684 4 11.9301 25.360 8 1.8815 0.7119 0.3800 15.63 48.43
272 XTHESSMRECH] RS S AREOR TN B B RN Y=3.732 1 X+0.014 2, R2=0.999 3,

12.54 mg, H 60%LBHEE, EARZE 25 mL, P
AT 501.6 pg/mL X HE S VAT .

273 REITTVE RS S 3 mL, A
5% RS FRENTA W 1.0 mL, $£%5], & 6 min, fOA
10%AEBREEVA VR 1.0 mL, $2%5], & 6 min, JIA
A% AN SmL, JHE 15min, 7E£ 510nm T
M A 1H.

274 BMERRFE RO IR IETK 0.0.5.
1.0~ 1.5, 2.0~ 2.5mL, H 60%ZBEfh% 3 mL, &
F 10mL BEIfH, % “2.7.37 R 5kEElE, A

SER LT AE 83.6~418.0 pg/mL R 155 R KA.
2.7.5 FEEEELE HUSI-1 FEAHIER 1 g, FER
B, %R “2.7.17 TR S EER SR, R
FEHL 3 mL Bl s, %8 “2.7.37 TT J7iEdg
1B, W& 6 W AME, THHEAFLAHEE A {H1 RSD N
1.04%, RKEHZAEHEHE R I

27.6 FRoEMEEE BUFEMR (S1-D MK 1g, W%
FRAE, &M “2.7.17 TR I7riEml & s, +
FREEL 3 mL R, IR “2.7.37 TR TiE
BefE, FEEAEJS 0. 2. 4. 6. 8. 12 hill5E 4 14,
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HEA M EE] A ) RSD A 2.01%, FHHER
TRAE 12 h IWFaE I R IT .

277 EEMHEE 6 AR (S1-1D) MAEAK 1
g, FEEMRE, 1% “2.7.17 R J5 ikl 2 Ak i ia e,
FESE R H 3 mL VW, % “2.7.37 TN J7idE,
6 IR A H, THHEARENRESSUY RSD N
1.06%, KHZTIEEZERL .

2.7.8 fOFEEIUCEEL RS FREL 6 2l ke B
il & B HIRE R R (S1-1) 0.5 g, FEEE N 5% 1R
[ 6.5 mg/mL 7 T % AR 1 mL, $%M8
“2.7.17 50 R IS, R 3 mL %
W, 3% “2.7.37 TUR T3, W€ 4 {8, THEAS
TR IEE SRR 99.98%, RSD A 1.16%.
2.7.9 IR EENE B 30 HEBE SRR
(S1-1~S10-3), 43l3&lE “2.7.47 TR J5 ikl 44t
IR, B R 3.0 mL, %8 “2.7.3”
TR 794, 1E 510 nm JEKAAIE 4 fH, HRAE
FETER A 1B U5 5 R B A T B S R A R (1)
oE, SRIE 2.

2.8 EEAMREMEENE

FARE CREAE I, 42 (R E 258 2020 4
FRVUERIEN 2201 HORVEME, THERE S P REE
REIRIEE, SRLEK 2,

29 HESIHENEL

S64 TR SLEITE (A ALRE 221 b, AR M4 T e
AN [R] 248 0 0V 0 o Y B 25O TR ) Re e . TR
U, X 30 RS SRR I R GG S — 25 hT .
2.9.1  FEEIHT o BT AN [ 2 2 T A )k S
ZIEMFERRIEET, K 30 HEIBEEE RS0 6 Fhig
B sy SRR AR B SRR A
SPSS26.0 it ft, KA FIBHE CHED 2%, F
FHER IS (Buclidean) FE B NEE S #0005 04T T893
BT, BERERPIRE, 2R mE 4 fiR.

DABK [REE S 20 TR 2 28, —2KE S1-1~
S4-3. S6-1~86-3. S10-1~S10-3; — 4% S5-1~S5-
3. S§7-1~89-3 —I[X; DIERIREEE 15 AF R, S1-
2. S1-3 B —2, HAh R, BRIk
A 4 T Hb sz A (1) 288 20 3 o 43 1RO VG 3 55 O
MHEFRRIFARISC R, SURE S WS-8 55 50O VP F
bR A 255, S1-2. S1-3 Bijdk—2%, KWIS1 5
FA S Z O VA PR bR A 22 57, S1-1 K5 HTTH
2 HATRERAE — K, RIS L2 TATHE 0
AEE—E 2R, it 3 A TARE T DU R T

WK PG B
g RS LI (N
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Fig. 4 Cluster analysis diagram of each index component

Lﬁ#HLLLJLL#JttgfiPO

of 30 batches of wine Scutellariae Radix pieces

ZREIRE

2.9.2 FWIRBUHEAERS (W) kLR
SARPRIE S CHp, FIRHRFR I ZEAR R &
ORI A & A RUE B AR s Wy, AT T EZ
RS RGP E S Hahs WP AT S 8
ANV AR, T BB AR 2R K40 46 K diE
(A =X} G=1, 2, 3, ==, m; j=1, 2, 3, ==,
n)o SRJEXFEENRFR I UG B AT PR AL AL B,
THEEHAR A, ARG A0E S E SRR 45
6 (Hi, Hy Hs, *-, Hpo S5 MRAEEETEIFN
TRESI W, BARER IR 3.

®3 ERSRA SN H R W

Table 3 Hjand Wj of each index of wine Scutellariae Radix

pieces
felssr H 4 Fabs s Hi 4
WEH 092 011 | AME 0.88 0.18
WHEELT 094 008 | TELKKA 089 0.15
HER 0.89  0.16 | HiEhR 0.93  0.10
WERHR 088  0.17 | ERHEY 0.96  0.05

(1 HolpEf: B FAI AR
¥i= (Xy—minXi)/(maxX;—minXi) +0.000 1
Xy N JAHEAR TS ¢ HEEE, maxX HEEATEFR TS
B S KA, minXs EEANRER T IUAS HO B0 i/ ME
() HIRB Hs 45 FAIAR
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n
sz—l/lnnZszlnPij

i=1

n HSEEGHEL
(3) &4EbRI Wy $k R IIA R 5
Wi=(1—H)/X(1—Hj)

293 REEBLFEHT K — K I

=4

BRI

AT 3 BT IO S PN R AR BT I (E IR
Ha—M, SR WE 4 s, DA ERA R
TR KEARNSHE T, MENRESFHRT
G, oy i E AR R bR S RS E E AN R R
(& ERESFTFIIRIRKRE (& 19,
ZERWFE 5. 6 Fiaw.

R 8 MTNERREEIA— LA EREE R

Table 4 Data normalization processing results of eight evaluating indicators of wine Scutellariae Radix pieces

HE 17— A AbE AR

> [

0 Torr wosE R UNSE (bk TRARA  BAE maum
S1 0.0000 0.006 3 1.0000 1.0000 1.0000 1.0000 0.166 0 1.0000
S2 0.238 8 0.656 8 0.2809 0.3537 0.3511 0.386 1 0.477 2 0.4551
S3 0.046 9 0.000 0 0.2811 0.287 6 0.588 2 0.3153 0.564 3 0.909 6
S4 0.004 1 0.1314 0.368 9 0.3920 0.437 8 0.484 6 0.394 2 0.680 5
S5 1.0000 1.0000 0.000 0 0.000 0 0.0259 0.0000 0.0000 0.000 0
S6 0.162 2 0.2319 0.4759 0.4849 0.682 3 0.585 7 1.0000 0.743 6
S7 0.757 6 0.704 6 0.050 8 0.063 0 0.0000 0.0352 0.0415 0.9897
S8 0.8947 0.992 4 0.1557 0.1439 0.082 7 0.1128 0.024 9 0.697 9
S9 0.699 5 0.6139 0.1211 0.050 2 0.066 5 0.156 3 0.070 5 0.718 0
S10 0.2348 0.504 9 0.7950 0.8459 0.886 9 0.864 5 0.705 4 0.5857

x5 HERSERMESEFIIN &
Table 5 Correlation coefficient between each index and optimal reference sequence
B =
T EmET REHW O E¥E SR abE O TRAEA  NEW mRUWY

S1 0.3333 0.3347 1.0000 1.0000 1.0000 1.0000 0.374 8 1.0000
S2 0.396 4 0.593 0 04101 0.436 2 0.4352 0.448 9 0.488 8 0.4785
S3 0.3441 0.3333 0.4102 04124 0.5483 0.422 0 0.5344 0.846 9
S4 0.3342 0.3653 04421 0.4513 0.4707 0.492 4 0.452 2 0.6101
S5 1.0000 1.0000 0.3333 0.3333 0.3392 0.3333 0.3333 0.3333
S6 0.3737 0.3943 0.488 2 0.4925 0.6114 0.546 8 1.0000 0.661 0
S7 0.6735 0.628 7 0.3450 0.3480 0.3333 0.3413 0.3428 0.9797
S8 0.826 1 0.9850 0.3720 0.368 7 0.352 8 0.360 4 0.3390 0.623 3
S9 0.624 6 0.564 3 0.362 6 0.3449 0.348 8 0.3721 0.3498 0.639 4
S10 0.395 2 0.502 4 0.709 2 0.764 5 0.8155 0.786 8 0.629 2 0.546 9

Z26 SCRR DT IRV A SRIBREE. Crid U112),
MR ri IR, XEFE AL EBEATHER?, 2R AR 7.
ANTR] S R BT A ] PRI B R ) A A R
Bl RS A, RIS 85 B Al
AR, Hr RS BEEUC 15% T2 sl v 41

WA B R e

(1) &'s R HAREH.
Ei= [ml_in | xst'(k)—xi'(k) | + pmax | xst'(k)—xi'(k) | 1/
sk (k) —xi'(k) | +pmax \xsk'(k)—xi'(k) |, p=0.5

(2) &': #wTHANTE.

' =[min | xa'(k) —xi'(k) | +pmax | xa'(k)—xi'(k) |1/
|xu'(k)—xi'(k) | +pmax | xiw'(k)—xi'(k) |, p=0.5
(3) 5&MBHFHIMRESE [rds)]: 1% T 51
AL
ri(s)= Z Wicks'
k=1
(4 SRESHFIIKREE [r@)]: %5
AL
rt)= Z Wik
k=1
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Table 6 Correlation coefficient between each index and worst reference sequence
P =
T T pUNET MEE WBE AbE TRMEA  BME BRI
S1 1.000 0 0.987 6 0.3333 0.3333 0.3333 0.3333 0.750 8 0.3333
S2 0.676 8 0.4322 0.640 3 0.585 7 0.587 5 0.564 3 0.5117 0.5235
S3 0.914 3 1.000 0 0.640 1 0.6349 0.459 5 0.613 3 0.469 8 0.354 7
S4 0.9919 0.7919 0.5754 0.560 5 0.533 2 0.507 8 0.559 2 0.423 6
S5 0.3333 0.3333 1.000 0 1.000 0 0.950 7 1.000 0 1.000 0 1.000 0
S6 0.755 1 0.683 1 0.512 4 0.507 7 0.4229 0.460 5 0.3333 0.402 1
S7 0.397 6 0.4151 0.907 8 0.8880 1.000 0 0.9343 0.923 4 0.3356
S8 0.358 5 0.3350 0.762 5 0.776 6 0.858 0 0.8159 0.952 6 0.417 4
S9 0.416 8 0.448 9 0.805 1 0.908 7 0.882 7 0.7618 0.876 4 0.4105
S10 0.680 4 0.497 6 0.386 1 0.3715 0.360 5 0.366 4 0.414 8 0.460 5
K7 BHRREERSEEHF WHGFERI TR, M 2y Y AR —,
Table 7 ri and quality ranking of samples SNER, SHEFETHIE. SERE. GV, EA5
i ri(s) ri(t) ri ki 1E Y R RNV, R I P RS S
S oll6 0024 06197 1 R, B Wk, BEXRIRA L SR
2. 00562 00723 04372 4 R 2 A BT B B L A
STEO MmO TEE L ki MERMRRA 00 PR
o cone s oame 1 U BEE BT AL 0 K5 T I B,
w6 0005  00ssi o0mss 3 BALA. BURML. BB VI, B
S7 0.054 5 0.1000 0.352 6 9 e T B AR SR A 2 MEPE D RS20, B
S8 00594 00889 04007 7 PIRRERE, S RAHH. si. sl it
o 00521 00830 03593 8 PiTE. HUNBRASIIER, SRR T B
S10 0.085 2 0.0530 0.616 6 2

(5) ri: #TFHIARITE.

ri=ri(s)/[ri(s)+ri(®)], i=1,2, -, n
2.10 EEEE, BBEEHSERSTINARENEX
X iy

SKHH SPSS 26. 0 Gt F A B0l S b . P9k
FEE 505 908 B 2 R B T K€ DR TR B R AT A DR Ak
I3HT o B I B R S T SO i A I EAE
K (P<<0.05), MK RHECH 0.723, P{EHHA 0.020;
S IP9RE B AR D AN, AH O R 0.098.
3 g

AR A B S I A Ry, B
WER, WEH. DO R, JUASTE. TERAR
A%, BfPE. vk, prE. duomE. R
SR WHlE, WEE. OS5 HSET
b, HooEESR, WESRSE L, TEHARA
TR, H ERGHEAER AR A T A FEREER
ﬁ,f)c[l}ls]o

PR 2%, MR, BAWNMES. HAk

JEE SR TS A B T O 23R, TR
HO R 20 S T ) S S R KA B AR
ERR R

RESME BT EEARZ HREE, 45
i WA 2 B R ARABARR BE, R R B i 1A —
RN, ARSI @ BT R I, 7E DARK [REE 25 20
RFBRSy 2 35, 2802 S1-1~S4-3. S6-1~S6-3.
S10-1~S10-3; —3%2& S5-1~85-3. S7-1~S9-3
—[X, Hdr S1. S6. S10 Jy[a]— P2 R HE I M1 )
S7. S9 JM[E—FEAIE AN, S5, S8 AFE—
FhRBI T M 1, 2R B[R] — S B T e ] E) P
FRA KRB TR —28, il &0 S B A
R RO 2 PABKIREE S 15 A SRR,
S1-2. S1-3 A—3&, HP S1 RAKFHK—, S2.
S6. S10. S4 A—FK, HAEKOCKBE»Hrd, S1
() i K, S24 S6+ S10. S4 1 ri HEFF W EERT, 2 Fh
I3 BT 77 4 SR AT DA B ERIIE .

FEREREE R R, HHE—T %K. [
— JEE BRI AN () 28 20 e ) ) PG 25 O e o
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HEWES R RN RRATE PR AL

FENL T 30 HEWE B ASUOA ) HPLC $REG0EIE, Jhbs

€ 123 NI, FRIN 6 AN ikig, Bt frgUA

W AL PP, 455 R T 5 K SRR 73 A

Jiik, AR R S P ] I s SR T AT SR
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