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B E: BW #EILBEMEERL (Qinghouyan Granules, QHY) ZI8An o B BN iE, 45 A1 85 LIGEH - %5 il ib
By (technique for order preference by similarity to an ideal solution, TOPSIS) 441, X 9 4~ K QHY Ji mit4T L&
NHREES SRR ERSHRA . % HPLC AN QHY HaXa . HMMRE A, fERE . IEMEEER. EM
Betr I BRI DUEEH . EER. DUES R KIPE. R0 1 Mo &8, X9 AN KM 177 #k QHY FE M7 &
H5E: M SIMCA14.1 il SPSS 25.0 #f, Xf ik 11 Bl sy & ks 25 AT 2 RIS 0# (hierarchical cluster analysis,
HCA). FE 54341 (principal component analysis, PCA) FlIEA fite /N T ik- #1543 #1 Corthogonal partial least squares-
discriminant analysis, OPLS-DA), ffiifiti i QHY /it & % 5 FIRHEFF £ 7E PCA B4l 1% 5E Hotlling’s T2 F1 DModX 4%
B, 4 177 SEIARE G EAT BT 22 S (M M g 18 FIRIAL-TOPSIS RS 9 AN QHY IR K HF, £ MEE QHY i
BEATM . &R 11 M &2NE EF B R R BN, et &AM RSD {H3) /M T 3.0%. HCA
A PCA SRR, AF S0 KT % N A R AR i R 2976 2 7 . OPLS-DA 574 DL VIP B> 1 Jybrife, ik sk
TARE AR TRE. DOEE . EEFE. B 1. EHEEE A 6 MNMHEREY, ARG QHY FREMFEM. AL
TOPSIS J:&5 R R, FHXHEILE C £ 0.084~0.850, RUIAFE] ZKIH] QHY FiEZERE A, | XK TCQ HiF &k, | % IM
FEF G . 851 NI QHY 11 P Aoy £ i E iR T 52, HCAL PCA A1 OPLS-DA I A5 20 F M QHY Ji
= MRHEAR £, WIE-TOPSIS 0l 454 VP4 QHY i & .
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Quality evaluation of Qinghouyan Granules bansed on multi-index component
quantitative analysis combined with chemometrics

ZHAO Yiyi, GAO Yingying, WU Wanying, FU Xintong, GUO Hongzhu
Beijing Key Laboratory of Analysis and Biological Evaluation of Components in Traditional Chinese Medicine, NMPA Key
Laboratory for Quality Evaluation of Traditional Chinese Patent Medicine, Beijing Institute for Drug Control, Beijing 102206, China

Abstract: Objective To establish a multi-index component quantitative method for analyzing Qinghouyan Granules (3 MM fifi,
QHY), combined with chemometrics and technique for order preference by similarity to an ideal solution (TOPSIS) analysis to
comprehensively evaluate the quality of QHY products from nine different manufacturers, thereby providing methods and reference
basis for its quality control and evaluation. Methods An HPLC method was developed for simultaneous quantification of 11
components—baicalin, forsythiaside A, arbutin, pentaflorin acid, forsythiaside I, forsythin, wogonoside, baicalein, wogonin, stachyose,
and raffinose in 177 batches of QHY sourced from nine manufacturers. Hierarchical cluster analysis (HCA), principal component
analysis (PCA), and orthogonal partial least squares-discriminant analysis (OPLS-DA) with SIMCA 14.1 and SPSS 25.0 software were
conducted on the detection results of the 11 component contents to screen out the characteristic markers that cause the quality

differences of QHY. Quality variations among batches were monitored by establishing Hotelling’s T2 and DMod.X control limits based

Yis BEA: 2025-03-12

EEWB: WX MR (2024)

TEEEN: B8, &, BIFEA0, FEAFEPLRS SIS R EEHP T . E-mail: zhaoyiyi410@163.com
BIEVEE: RN, FAEZN, W5 M 2 W S 5 BUR PP E-mail: guohz@bide.org.cn



<5442 «

FED 2025FE8H $56% BISH  Chinese Traditional and Herbal Drugs 2025 August Vol. 56 No. 15

on PCA. Entropy weight TOPSIS was applied to rank the quality of QHY from nine manufacturers, and a comprehensive evaluation

method for QHY quality was established from multiple perspectives. Results The RSD values of the precision, repeatability, stability

and accuracy of the methodological investigation results for the determination of the content of 11 components were less than 3.0%.

HCA and PCA revealed show that there are differences in sample quality among different manufacturers and among different batches

within a manufacturer. OPLS-DA identified six critical markers (VIP > 1.0): stachyose, raffinose, baicalin, wogonin, forsythiaside I,

and forsythiaside A, which were confirmed as primary contributors to quality variation. The results of entropy weight TOPSIS show

that the relative proximity degree C ranges from 0.084 to 0.850, indicating significant quality disparities of QHY among manufacturers,

with manufacturer E ranking highest and C lowest. Conclusion The established method for determining the contents of 11 chemical

components in QHY is accurate and reliable. HCA, PCA and OPLS-DA can effectively screen out the characteristic markers that affect

the quality of QHY, and the entropy-weighted-TOPSIS method can comprehensively evaluate the quality of QHY.

Key words: Qinghouyan Granules; multi-index component quantitative analysis; multivariate statistical analysis; entropy weight

TOPSIS; quality control; quality evaluation; baicalin; forsythiaside A; arbutin; pentaflorin acid; forsythiaside I; forsythin; wogonoside;

baicalein; wogonin; stachyose; raffinose

15 WEH R (Qinghouyan Granules, QHY) &
TAE MR AR A (LY P “97
FiE Nz 7 I e, g, #4, X2, %M.
W SRR ZGAR, HATRI. IS, W Tiag.
T EZ. WEINEY, &M, e ZAFN
WL . R T RIRVEM Ak, B RER e
W SRR AR A L MRSk 5 BT A M R R A T
U1, QHY JRATHMEIA M, 1990 4t KRS ]
HIRHE W 25] B RA m A A, PATAR R
(U914 25 fhbndE (83 FERROD ). 1993 EAL B AT
Ny CLAERRZG SbnaE) b 24 o7 )5 — M, %
PR — BV A, PRAEIH DCA PR AR 71 Ao
B, BUBTRIRERD, TCIRA BRI PR 55T
B, R, QHY BT HHRIES N
XA S B 1~2 MRS IS
T 5E , AN RE A THI S W) 70 B o 1 22 e 1) AR 93
MZ B Z Moy EEBHAR, H#7 QHY HiAFE
ST, IEREREE. BN, M. XSEKR
LR, SFAMZ A R ERETT U, s
AT BT, 482K (hierarchical
cluster analysis, HCA). 7 7 #1 (principal
component analysis, PCA ) 1EAZ ffi & /> — 3fei%- 3 5l
7 #H1 Corthogonal partial least squares-discriminant
analysis, OPLS-DA) 27515, WWEANH) KAl [
]~ AN RIS TR i JoT 22 5, i ) St QHYY Jot
= [WHFE R 53« 33 1T 32 H A#AL-TOPSIS (technique for
order preference by similarity to an ideal solution,
TOPSIS) iEXF &) FEE AT BRI, ZRa PP
HF R, BAEES 2 AR S ENE, LI
QHY B h4. RGEMBIEER], JiIT QHY Jit
EARER SRR

1 FEE5RH
1.1 {4

Waters €2695-2998 H iy 0BUAH (il A%, FE Y
TLERBA RS . HENHEFES . PDA A il 25 A1
Empower 3 03 TAEuG, SEE KRR AR A
Sy LC-20A B = ROBAH 4%, Bl 4% DU o= i 57
R4, AR ARG klgE (ELSD) MLC
Solution il T{E¥,, HASEBIHEARAF;
SB25-120 AU I BEML, TR 2 AR R
HIRAT; Sartorius CP225D B H1 T3 #1 K, 4 [H
FL LR ; Milli-Q BLEBAKA, 3£E Thermo
Fisher Scientific A 5] .

1.2 iK%

SR SRR A (IS 800183-202101, JFi &4y
$99.7%). EMEET A Gt 111810-202209, J5i
B8 96.4%). FEF (LS 110715-202223, i
B 97.2%) AT (LS 110821-202318, i
4L 95.8%) PHEET (Ht'5 112002-202303,
JRETH98.5%) T (H'5 111595-202309,
JRE T 98.6%) P2 (5 111514-202207,
iS4 98.0%) HETHE (5 190225201901,
JiE ST 98.0%) JKIRKE (5 112031-202203,
JRERITEL 94.9%) $5 b o 24 A 24 R R E AL
B pTdR A, Bt e A . 0 IR AR AR TR,
fit5 BBP04840, i/ 40>98.0%, = Frt 14
FEARBAT G IR A s X W ERM B 1, FRE 3>
98.0%, b5 DSTDLO11201, A AR A
AR

ka2, WEE, 2HE Sigma AF]; A%
R, RET AR ZERFE R AR ohral
g, b= RA R AR ik, B Milli-Q 2



FED 2025FE87 $56% H 158  Chinese Traditional and Herbal Drugs 2025 August Vol. 56 No. 15

- 5443 «

A KA HI . 177 St QHY FEfkE 9 A
IR, BRARRERERE 1.
&1 177#t QHY HRER

Table1 Sample information of 177 batches of QHY samples

9 5 s % 5 IS
ZT01~ZT26 T 26 | LX01~LXI12 LX 12
WS01~WS37 WS 37 | KFO1~KF09 KF 9
IMO01~IM19 M 19 | YCO1 YC
TSCO01~TSC38 TSC 38 |TBO1. TB02 TB 2
TCQOI~TCQ31 TCQ 31

2 HESH#R
2.1 BiEEH
211 EEEHH 9 MRS RN AN
Waters Atlantis T3 #£ (250 mmX4.6 mm, 5 pm);
WMENFIA C5-0. 4% BR K VS0, BEEEPEME: 0~8
min, 5%~10%ZH%;: 8~15min, 10%~18%Z.fi&:
15~20 min, 18%~20%Z.fi%;: 20~30min, 20%~
30%Z. i 30~40 min, 30%~50%ZfE: 40~50
min, 50%~60%Z.JE; 50~55 min, 60%~85%Z.
Ji& : 55~60 min, 85%~100% £ /i ; P[] 10 min;
PRFRALER 1.0 mL/min; KK 230 nm; #3730 °C
PSR B0 5 I T N AV T 10 000
2.1.2  JKIPHEFIRE FRE RS A ENE Bk
Waters Xbridge Amide 1+ (250 mmX4.6 mm, 3.5
um); JLBIAHAIK- 2 B FEBE M : 0~5 min, 90%~
85% i : 5~10 min, 85%~80%ZJiE; 10~25 min,
80%~75%Z.JE: 25~35 min, 75%~70%Z.fif: 35~
40 min, 70%Z.fiE; 40~55min, 70%~68%Z.fi:
55~65min, 68%~60%Z.fiE; 65~70min, 60%~
50%Z. M 70~80min, 50%~90%Z.fif; V-4 [H]
10 min; AFRARE 1.0 mL/min; 7% KOG 250,
ERERE 105 °C, [AMFRE 1.5 L/min; AR
30 Co BARHMREIL/KTINEIE TR AMIET 10 000,
22 NREAREIE

B HAE 11 MR EE R, B B EC
BCE B 289.9 ng/mL. ERHASE A 192.4 pg/mL.
AERH 55.3 pg/mL. TAEAEHTR 23.5 pg/mL. ¥R
B H 1 50.6 pg/mL ZERH 21.7 pg/mL. DS
60.1 pg/mL. #%HK 6.4 pg/mL. NWHEE K 20.5
pg/mL. JKFHE 454.4 pg/mL. #7579 271.4 pg/mL
IV AE XTI, & .
2.3 i SIARNSIE

B QHY &, Wial, WML 1g, KEWE, &

HIEHEIE T, RN 50%F B 20 mL, %3,
FRoe &, @BAAH 30 min, B4, BHREHRE,
F 50% I EEANE R R, #E5), 2022 um H
WLIEE e, B uE, RIS ALl A

24 FEFER

241 ZNERRFEH R ERI “2.27 BUH %
X R RV TROE B, O 6 AR IR TR A
X SRR, TR 2,117 R0 “2.1.27 TR itk g%
FFEREFEIE , 1O & A I TIIAR , DL a3 1) o
EIREENMALNR OO , ERBCAPASR (Y) , 2
HIFRAERTZR, BT ERMERDA IR RIS TR, 4%
Iy BN S Y=1832331.10X—118 478.57, R?2=
1.000 0, Zktt3il 869.6~5 797.0 mg/mL; XU
1 AY=1220646.12 X+32868.95, R2=0.9966, %
PEVEFE 577.2~3 848.3 mg/mL; A& - Y =377 864.31
X+128307.90, R?=0.992 9, £k {4: i [ 276.6~1382.8
mg/mL; Tita{EtrEE Y=1435126.34 X+21 368.10,
R2=0.9993, £V H 117.7~588.5 mg/mL; %5
1 1Y=1346275.11 X+8446.80, R2=1.0000, £kt
il 252.8~1264.2 mg/mL; 1T Y =2 202 485.84
X+7 674.10, R?=1.000 0, ZkPEiH 108.3~541.7
mg/mL; B IEZXF Y=1 659 895.65 X+15 710.70,
R2=1.0000, ZM:JEMH 300.7~1503.4 mg/mL; #%F
& Y=2986253.02X+3089.10, R2=1.0000, kit
Ji FE 31.8~159.1 mg/mL; ¥X %% Y=2809 615.99
X9 054.40, R?=1.000 0, £kt 102.7~513.5
mg/mL; /KF5HE Y=1.92X+11.76, R2=0.9947, %k
PEVEE 820.7~2207.0 mg/mL; i THE Y=1.92 X+
12.09, R?=0.996 6, £k P31 [l 305.3~1691.6 mg/mL;
SRR, BRI E & B BT YO A 2Ok
RRIT.

242 FEEREAE DUEEHRSHES 11 DR
A6 R ST, PRI 2117 “2.1.27 TR i A F
HSEHERE 6 IR, RIS IEMEEE AL RERE
TR RS SR I BT WS, 1S
B DUHE R KTPE AR AR I E 1 5K RSD
8, 4555 RSD 7358 1.06% 0.72%- 0.41%-
1.79%- 1.25%- 1.46%- 0.78%- 1.19%- 1.17%- 2.32%-
2.52%, ZERRINZAERHFE B RAT.

243 frEtEREE EUAE—HE QHY HEa ()X
TCQ, %5 TCQI12), &M “2.3” WK Jyikil#& i
REBVER, 28 TH#)5 00 20 4. 8. 164 24, 48
h BEREIIE, TOSRE A AR AL BERAT.
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TABACTE R S Y 1. BT, DU, s
FDUEEZ KT S FBEUE I AR 71 5 RSD
H, S5 RSD 439N 0.92%. 1.16%. 1.76%-
1.46%- 1.81%- 1.52%+ 1.50%- 1.76%- 1.88%- 0.57%-
0.27%, &5 R R AR IERAE 48 h W EE R 1T,
244 HEEMHRAE EEHREUE —#QHY FEM (T
F TCQ, %' TCQI2) 6 1/, %M “2.3” Wi K jjik
FIAAER AW, TR 2,117 “2.1.27 T M B4
PEBEATRGIN, THESEETE. AT AL BERTT.
TUARAET G . BT 1. ST, DOESTF . 8%
FODEE R KW MR ES BRI EHR
RSD fH, ZERHFTESZH) RSD 4374 0.95%-
0.57%-1.07%- 1.26%- 1.23%- 1.55%- 0.92%- 1.11%.
1.35%- 0.75%- 0.68%, &4 R3R 1z e 77k E L
K47
2.4.5 fOFEEICEAEE SRR EIGE, R
B B E— bk QHY B (J %K TCQ, 4w
5 TCQI12), 43 AIAEHEFREL 0.25. 0.50. 1.00g, %
AT 3 My, BEHEIEH, 2 BRI NAE B &
MR, FRB <237 TUR 7 vE SR AT, T5R
“2.1.17 “2.1.27 TN IS FHERENE, THE R K
A3 INAE RIS R 3 RSD B, 45 R S1 . &
TR A RERTY . FARAETRR . BT 1. %5
H. WS, WS R. DUES R, KT M1
B RS- 2 I RE R 2 40 i 99.51% 97.84%
100.54%. 99.93%. 99.15%. 102.50%-. 101.88%.
99.55%- 100.16%- 98.25%. 101.19%, RSD 435N
0.40%- 0.40%- 1.65%- 1.69%- 1.48%- 1.18%- 1.89%.
2.92%- 1.27%- 0.41%-. 1.18%, &5RFHZI71%E
A RUFRHERREE, %7707,
25 BENELER

HY 177 #it QHY #fah, %8 “2.3” TR 77
BAER I, R 2,117 “2.1.27 TN ik & 1F
BEREIGE , VR 11 MRl sy 0 & &, S fa 3 1 L I
1o K SPSS 22.0 4 &4k 11 Fhaisr & &3 T40
0T, SRR 2. 94N K& A& & FIE S
AL 2, AT AN A & o & 8 2 R UK
2.6 ELitotn
2.6.1 HCA N T7HEEMMELE 9 N XK QHY K
JREZES, ¥ 177 #EFES R 11 Foseor i3 E A
ENZE R, S\ SPSS25.0 44T HCA. KH
Ward 7% (Ward” s method ), PAF- 5 BR [GFE 25 (squared
Euclidean distance) {ENFE S I E 4T HCA, %4

a 5 7
4
2 ; 6 ?
| | s
S N R | N
0 10 20 30 40 50 60
t/min
11
10 ‘
|
0 15 30 45 60 75
t/min
b 5
4
1 3 ‘ 7 8
2 6 } 9
jJ_’-. . A,i_M'L-|M".MMJ..AJ\.L._..|.;,,-M _
0 10 20 30 40 50 60
t/min
‘ 11
W
JN VRSN U B I |
0 15 30 45 60 75
t/min

1B 2-TARAET R, 3-EMBRTY I 408 MMRH A 5|5
s 6-FERITT, 7-DUEE: 8- A H: O-DUEEER: 10-MTHE:
11-7K 554

1-arbutin; 2-pentafolinic acid; 3-forsythoside I; 4-forsythoside A; 5-
baicalin; 6-forsythin; 7-wogonoside; 8-baicalein; 9-wogonin; 10-

raffinose; 11-stachyose.

E1 EAXERM (a) F QHY #da (b) B HPLC &
Fig.1 HPLC of mixed reference substances (a) and QHY
sample (b)

HIRPIRE, S50 aE 3 s, HERIRERE A 10 B,
FEBIA S8 2 28, | TCQ A/~ QHY F i
BN —28, R — MR Bl 5 T HAh
MEEES: TR ZT. WS, IM. LX BIRE B 53
B R A AL A S R R AR 2 5

2.6.2 PCA ¥ 177 fLkeds 11 M &2 5dE SA
SPSS 25.0 B A, K FE4ER 77 AT PCA, DURFE
ERT 1| iREhRHE, 2HT 2 NFRsy, 8B
ZEOTHREN 91.542%, ERIE 3. BWAK (scree
plot)iE—P R BHFT 2 Ao 2 A H A R & T 742,
VLEHET 2 A E R BT LAMRER QHY HRAARFFIE,
SER L 4. 177 JUFES I 15 EULEL S, FF
a AR SRR 3 3, T KN A B AR s, B
IR TR REERERE. | X
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*2 AR KERT N MESEE (X5)
Table 2 Contents of 11 components in different manufacturers samples (X £ S)
o &5 ¥/ (mgg )
> RERH TUARACH TR NG 1 AT PUHE T HEER
TCQ 31 3.3644%0.8872 04958%0.1765 1.1239£0.1770 0.3733£0.0926 1.4881%0.1814 0.6532+0.1179
M 19 0.0972£0.0739 0.0070£0.0060 0.0522£0.0333 0.1369£0.0774 0.2365%£0.0997 0.1505%+0.0494
7T 26 0.2621£0.1528 0.0825£0.0666 0.0899£0.0811 0.0376£0.0341 0.5903%0.1281 0.301 0£0.1676
TSC 38 1.8281%£0.5935 03172%0.1632 0.6456%£0.0987 0.2154%0.1017 0.458240.0673 0.4198%0.048 1
LX 12 3.2168%£0.3034 0.9957+£0.136 6 1.2432£0.2395 0.4031£0.1209 0.5653%0.1268 0.300 2£0.084 2
KF 11 2.4527%£0.8798 0.5506£0.1608 0.7982+£0.1622 0.3323£0.0745 0.9975%0.1703 0.441 7£0.0659
WS 37 0.8516%0.4581 0.206040.1237 0.2945%0.1441 0.1116%£0.0430 0.307910.0446 0.0753£0.0157
TB 2 1.7607£02229 0.2933+£0.0307 0.5358+0.0431 0.2957%£0.0499 0.7975£0.1354 0.4710%0.107 1
o JiE 5/ (mg-g ™)
T WEEE EmA BT 7 ATt
TCQ 31 0.2147%£0.0215 4.1347%£0.6859 8.4028£0.7796 9.3774£0.5209 35.1537£2.2009
M 19 0.0465%£0.0177 02637£0.1714 1.5950£0.5370 1.4963+£0.5203 3.33224+2.5108
7T 26 0.0658%£0.0521 0.3247£0.2801 2.7094£0.5618 1.4131£0.1960 6.239 5£0.969 4
TSC 38 0.0853%£0.0079 2.1816%£0.4164 1.6959%£0.2359 3.6894£0.6138 18.0829£1.1509
LX 12 0.1207%£0.0322 4.0893£0.7587 2.6892£0.8174 5.9797£0.7525 20.524 7£3.3605
KF 11 0.1327%£0.0146 3.4618%£0.7401 4.5498£1.2697 4.7899+£0.6939 20.4082+1.7946
WS 37 0.033840.0058 0.905340.3815 1.728 11202478 22731£03696 82579+£1.2513
TB 2 0.1555£0.0134 1.5850£0.1747 2.89824+0.1899 4.51791+1.4070 14.480313.9462
yc {/ | ;ﬁjggﬁm
\I/]: - -l- ] %%%ﬁ I
r { DA
{Rf LX A I | - é%?@é N
tsc 1 [ —§t
7 —— =i
TCo { 1 — —
0 2I0 4I0 6'0
T By (mg-g )
2 9N RUMBRIEESH

Fig. 2 Distribution map of 11 components contents from nine manufacturers

TCQ A= 7= B i B oy — 2, AN A | K LX
A7 KF A= #E BB S8 | K TSC A=/
Wy oI, A REORRE R R (TSC34.,
TSC29), IXLCBGHCRE it 5 R WA IR] 22 KR, T
Kidt—L0 s | R WS Sk | K IM Al
FZT RS N—3K, RIPE LI &R .

2.6.3 OPLS-DA Ayt — B ik i& AR 2K 6
QHY Ji & 7% R R 7, JEEA 2 B 2 AR R
£ HARTHERIFEA (R K ZT. WS, JM. TSC.
TCQ), Bt b il (1~3 #t) AMESEt, L
11 FlEcor & EoNEE, T SIMCA 14.1 #AF#4T

OPLS-DA, {fi HiEBA T OPLS-DA 154!, 1%
TR R?=0.908, Ry¥=0.971, 0?=0.966, %I KT 0.5,
FKPABIFLE 0T, WTHTART X QHY F£%
FrEMIR M, 455 OPLS-DA 343 B LK 6.
MR, | &K TCQ WA G X i+ HAd)
K, 45 HCA. PCA Z5 M —5L. Jilt Gt
FERL G I g AR PE M, W E 2 Y HEREAR S BEAL
HeF1) 200 RE AT, RIREIWLE 7. SREL
) R> AN Q> I T A2, R® [FIHLAE Y HiEL
FE-0.004 23, Q? [|HZLAE Y HhidiEE y-0.183, it
BRI LA ISR, v T 40500 4 A i)
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R RS A 3 ERSHTBSEERNERE
0 5

10 15 20 25

Table 3 Initial eigenvalue and contribution rate of

principal component

EHOY VIR 7 Z5TikE /% BB Z5TRE /%

PCl 8.734 79.401 79.401
PC2 1.336 12.141 91.542
10 7

FERr
B4 177 fitRERERS SEAE
Fig. 4 PCA scree plot of 177 batches of samples

® 7T
= WS
A M
v TSC
+ TCQ
* X
® KF
+ YC
{ - b [+ TB

t[2]
S
»
I
o

t[1]

B 5 177 #t#E& PCA S0 #=E
Fig.5 PCA score plot of of 177 batches of samples

HIA =R

FERE 3 2R, AT 0 328 R R it 2 T8 ) 22 S
Fr &) o K A% B H B 52 (variable importance
for the projection, VIP) #4747, LLVIP=1.0 4
P, AT E] 6 NRIEBCRHIIE, MRE MR IR
JKTIRE. METRE. DORS R, mEH . SR
I EREEE A, WK 8, 45RRMLLE 6 FpisrnT
REsE T QHY B Z R EERHER T, 1FE)9
BREY), EREEGIES, NESOGTER 6 4
TEbr ey B RO, SRR d A . 11
PR E S ERERT AL RERT. TUARAETTR.
MM 1 BRI DO B R DS R,
IKFFHE. MET-HERT VIP AE 737129 1.033 3. 1.009 6,

3 177 R E KRR E 09412, 09397, 1.0161. 0.9230. 0.9945. 0.9158.

Fig. 3 Dendrogram of 177 batches of samples 1.039 5. 1.087 8. 1.080 8,
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— e TCQ
o = JM
L3 % & ZT
. v TSC
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Fig. 11 Distribution of stachyose and raffinose mass

fractions of 177 batches of samples
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