FARF=HIBF5E 5 FF % Nat Prod Res Dev 2024 ,36.485-498

ETHEFERE-HENFTFEMEIFIZEN

PME BAWZ 2 ZE MRS, FTERAAE &
WA BE 25K 22/ SR 2B 8 SRR P A € 2 Ve P 5 T 500 LA 611137

BN E SRR AR, IR T2 28k AR i A 5 9 2 B A R — B, AR AT AR

THRRE T3 RS R LY A LR 2 T R S i, (T AU BT AR IR LR 3 R 25
SEREW , S REM, R AN R E R DY ZEH R I IN T 264. 76% ; SR (M S ) B

o, e ZE ] I W R R s A R B R RO AR s S5 S T O YR S R I ZE I R AR G AR I R BAE

BORWYBTRE 22 5o AT 38 0 2 B 0 i — SO, T 78 R A 1 5 AT 75 o HOn T 20 L 2 At — 2B At

Iro

SR R R E T

hE 43S :R283.3

DOI:10. 16333/j. 1001-6880. 2024. 3. 012

i A% 5 E RO s — Bk

XHkFRIRED : A X E%HS:1001-6880(2024)3-0485-14

Evaluation of new processing technology of Pinelliae Rhizoma Praeparatum
cum Alumine based on quality consistency before and after processing
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State Key Laboratory of Characteristic Chinese Drug Resource in Southwest China ,School of Pharmacy/School of
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Abstract : To investigate the quality transfer relationship between Pinellia Rhizoma (PR) and Pinelliae Rhizoma Praeparatum
cum Alumine (PRPA) ,as well as to assess the consistency in quality between the newly processed product using steam pro-
cessing and PRPA | this study examined the leachate, organic acids, polysaccharides, nucleosides, and protein content of raw
PR and three processed products. Differences among the three processed products were compared using methods such as prin-
cipal component analysis. The results indicated notable differences in quality between the steamed product and traditional con-
coctions of PR. Compared to raw PR, the extracts from soaking and boiling decreased, while the extract from steaming in-
creased by 264.76% . Total organic acid and polysaccharide content significantly increased, especially in the steamed prod-
uct. Nucleoside and protein content, however, experienced substantial reduction. Hence, it can be inferred that the quality con-
sistency of soaked and boiled PRPA is relatively high,while further research is needed to explore the processing techniques
and medicinal effects of the steamed products.

Key words: Pinellia Rhizoma ; Pinelliae Rhizoma Praeparatum cum Alumine ; processing technique ; quality transfer; principal

component analysis ; consistency
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Table 1  Information on the origin of the PR

s p 3 it HUE
Lot number Source Lot number Source
1807006 T AICIE 25 AT BRZA Y051807014 DU A AL P 2 IR A AT BR A ]
Y1708001 e TTE 2525k A R A B201809001 VU A AL P 24 IR A BR A ]
1804003 VYR TCZ L A BRA A B201809005 VY5 A A Hh 25 1R IRy A RS
170605 HRPZGHM A B201809006 VBT AE 250K R B A B2 )
1711002 ] 24 AR A BT A 245 A5 BR A ) B201809007 VU U A 4B P 2450 BB AT BR 2
180201 BRI E AR A B201809009 DO A 0 255K B0y PR )

1.2 ZimI

FH EVE LR g R 2, WEE POl ~
F12 ¥4 2020 45 i A [ 25 80) v (LR 2R 17 4
BN HOERE L KNI, 8% LI W i
TG0, H 220000 R 8 B e, IR A,
fiE o B 100 kg i, AR 20 kg, 3E2FE COI ~
CO6 FAb 3 T 250K MR S b i) LB B kA T
el - B2 RN T IR B H AR 2 ~3 IR,

R (L7 d) kKR LA 100 kg @
INEBL8 ke) AL, FR 7 d, K BE#, BUH B A
G IAT A8 L, SE UK JE HISOK &
293 h, ENTCH LA, AP BUH B2 7
B, PRI 2 3 d U . B 100 ke
MA12.5 kg, 36 FH EO07 ~ E12 $ZHKA 22 Fl 2
BT AR T A AT ) g =, R
3T, LA 8% FILIE IR B B R Bl 1 ~2
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W EEENIT DR B, 256 2 ~3 h, I JEH
N EE B I OK IR YR IR T 45 100 ke ¥

R, HEL 20 kg TR AL TIRE FZ YT 1%,
K SPSS 22. 0 BRAFRIAE ARG T HRIN R TT 22008

xR2 FERMEEFEERER
Table 2 Information of PR samples and the corresponding PRPA samples

R LR LM G BT L 0 A/ AR B

PR lot number PR No. Soaked PRPA No. Boiled/Steamed PRPA No.
1807006 S01 o1 o1
Y1708001 802 F02 €02
1804003 s03 F03 €03
170605 S04 04 €04
1711002 805 FO5 €05
180201 S06 F06 €06
Y051807014 S07 F07 E07
B201809001 S08 FO8 E08
B201809005 S09 F09 E09
B201809006 S10 F10 E10
B201809007 s11 F11 Ell
B201809009 s12 F12 E12

1.3 ZFHINZE

2 16 2020 A fi ([ 24 84 ) PO aE ) 2201 1R
KRR W G 1 REEAT I E . R SPSS
22. 0 B X 45 SR AT MR 7 2500 #r
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TR R T2 5087
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1.6 ZEERSSENE
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#3 EEERABE(rxs,n=3)
Table 3 Decoction pieces yield of PRPA(; +s5,n=3)

- PUTE T . CyREs R
No. Decoction pieces Average No. Decoction pieces Average

yield rate( % ) yield( % ) yield rate( % ) yield( % )
FO1 73.19 £4.13 73.56 £3.71 " Co1 63.72 +1.02 63.28 £2.66" "
F02 70.70 £1.50 €02 67.65 +1.47
Fo3 79.24 £1.11 C03 62.24 +4.60
F04 69.98 +0.67 Co4 63.50 £6.50
F05 76.85 +5.25 C05 59.42 +3.68
F06 71.38 £2.75 C06 63.14 £3.29
Fo7 75.01 £3.83 74.46 £2.13 " E07 66.66 £6.03 70.76 £2.18
FO8 73.91 £1.43 EO08 71.88 +2.57
F09 76.10 £6.47 E09 70.25 +4.27
F10 76.89 £5.65 E10 71.63 +4.52
F11 70.80 £2.77 El1 72.89 £2.37
F12 74.07 £2.65 E12 71.24 £3.65

T 5ZH4L(E) MIgE LIS, P < 0.05," " P < 0.01,%4 ~13 [,

Note ; Compared with the mean value of the steamed groups (E), * P <0.05, ** P <0.01,same as Tables 4-13.

E1 $ER=fEsRkFE
Decoction pieces of PR and three processed products graphs
AR E BRI C B RNE 2 E D, 2815 E . Note: A. Raw PR;B. Soaked PRPA ;C; Boiled PRPA ;D :Steamed PRPA.

Fig. 1
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2.2 MAfEIERHINENL
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WS o GEITAT A R, 2 2R R A 2k
il < =20 IR Y B E ) 120 28%
10.35% 9. 89% .40. 02% , =2 KWK W3k 4,
[l —2H A=~ R, SRk M i R, HR
R AR o IR T 24, 10% F1 28. 28% , {4
fh JRIE AR EE R TR
R L A ZE LI, RIE R A R T

10.68% , M Z&EINHG NN T 264. 76% , 5 HoAl i 4 15
W EZER(P<0.01), [FR, hAs 5 R BT 2%
TR RN AR E

P52 RO AR IR PR IR ), SO
AL AT RE S M R A BRI AR . AT
LR A, I a] B, 35 Y 40 K A B
%, MZ&SIRTE R 2R TIRIA G A 5
TR, R Z& B0 el T AR 2561 A 4 4 A B N
Py S EC, ATt 2 i

k4 BHYTWE(v+s,n=3)

Table 4 Rate of change in extract(; +s,n=3)

AR 2% ARL 32 A R Bl 22 ) ARAl 2 A RINI=
No. change(%)  change(%) variation No. Rate of change(%) o ee (o) variation
FO1 23.30£2.13 24.10+13.34% 0.55 co1 41.05+0.49 28.28 +14.47" " 0.51
F02 26.45 £2.28 C02 -5.18 +1.88
FO3 22.10 £2.82 C03 -36.31 £0.99
FO4 42.27 £1.84 C04 25.89+1.22
FO5 -1.23 +£0.32 CO5 42.23 £0.57
Fo6 29.24 £0.37 C06 -19.04 £0.73
FO7 4.24 +0.52  -10.68 +8.83* " 0.83 EO07 486.62 £0.43 264.76 +111.20 0.42
FO8 -1.85 +0.16 EO08 239.33 +0.41
F09 9.84 +1.99 E09 204.8 £4.24
F10 21.31 1.1 E10 209.40 +£1.00
F11 21.82 +£0.48 Ell 192.49 +2.58
F12 -5.00 £1.51 E12 255.91 +17.14

TE ARG = (At E S A i) /4 B i > 100% 285 3R AR = bRl 2/ XM, % 6 ~ 10 [,

Note ; Rate of change = ( content of processed product - content of raw material ) / content of raw material x 100% , Coefficient of variation = Standard de-

viation/mean , same as Tables 6-10.
2.3 MABERIBRESENTNK

A LRI 2 45 R W3R 5.3k 6, HPLC &3 Ul [&]
2, PERMGEER SR R ER S (P <0.05) 1
AR & B RARFRA, HA H A pifi 2 BRI, Horp
BEHARR Y AAG o R A 2 L o i R
EEEEN T 0.501 7% .0.537 8% .0.807 3% , H:
SR Y A B B T 0.267 0% 0. 237 0%
0.573 6% , IR 5 KR 1 L il DA 8. 53% & &2
88.36% FiA7., HULWHI, & =Mor gl G, &
1R LS A BILIR & fa sl /b | T B R 5 R T il
SR i RE 3

R AP 1 LA T Do 2 AL B 0, 1 LA o o
rhA (R R AL AT S T Y C, 00 i B Sk, TR IR A
pi 225 A0 P [ B o0 26 0 % 3 oy, 0 At A7 AL R
AKEEPE, AEH R R R TR R O s,

HAb I TR ST R TR R Y
o B AT ] S R T X A IR SR R T
SRLH oty T R 14 5, S = e R 53 T Y
it VBRI WA I )4 T % ot ) BB R o T
ik, WA V0™ A g L Tl /K, X B i I B IR AL
RER WBHAAVRB A B, TR ZEER
IR X T BB A AR AR L, 2R A A R4S
W T B AR K, A LR AR 32 B4 ]
(o i S TR AR R 5 T A 3 A R T 1) B,
B DR 5K B, A LR A O B T vy

U AN [ ML ) D T R, 2 5 I e PR LU
AP S 8 3 TR A Ak (P <0.01)
TR W TR E . AR EEN B &
ZES G S (R IE R R LUAT A PR 5
RER, HE AR R B EARE
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RS LHENBEHGE (xx5,n=3)

Table 5 Average content of seven organic acids(x £s,n=3)

SEA4) 8 B Average content( % )

e Ty vk
Preparation R L3RR Mtz REAR G Wi ki RSk PEN
method Oxalic acid L-Malic acid Citric acid Succinic acid ~ Fumaric acid  cis-Aconitate  trans-Aconitate Total acid
e b 0.0319 + 0.088 8 = 0.199 8 + 0.034 7 + 0.008 8 + 0.001 8 = 0.008 6 + 0.368 7 +
Raw material 0.0114"" 0.054 3 0.096 5" 0.020 5 0.0041"" 0.001 3 0.006 5* 0.1326" "
B 0.533 6 0.055 8 = 0.066 1 = _ 0.001 7 = 0.000 8 = 0.002 9 = 0.600 6 +
Soaking 0.131 0" " 0.028 4 0.012 6 0.001 7 0. 000 1 0.001 9 0.1515**
Hk 0.569 7 + 0.6109 =
. 0.039 8 - - 0.001 4 - - )
Boiling 0.1637" " ? 0.1713**
e 0.8392 + 0.0332 + 0.072 7 B 0.000 7 + _ 0.001 8 + 0.900 3 +
Steaming 0.122 4 0.001 9 0.017 6 0.000 1 0. 000 4 0.158 3
e - TR R, 6 T,
Note:" —" indicates failure to detect,same as Tables 6.
6 FAEBHBAOENBREETUE(rv£5,n=3)
Table 6 Rate of change in organic acid content for different processed products(x +s,n=3)
. SE44 8 Average content( % )
e Ty vk
Preparation g LpRm WM MRm HOM O WKASEM  RR5EW e
method Oxalic acid L-Malic acid Citric acid Succinic acid ~ Fumaric acid  cis-Aconitate  trans-Aconitate Total acid
=ik 1709.43 = -63.76 -66. 92 + -88. 18 + -74.76 + -70.33 + 79.27
Soaking 509.98 * 3.20 18.75 5.22 5.80 5.32"F 59.91*
Bk 1969.15 + 73.94 +
83. - - 89.23 - -
Boiling 962. 44 83.13 89.2 118.64 "
R 2 654.11 + -68.28 + -64.93 + _ 91.97 + B -87.39 + 188.07 =
Steaming 407. 48 0.88 0. 81 2.28 0. 56 48.72
A * 4
2
5 i
1 3 L 8 5
U L J\ L_J A
B 5
7
1
ﬂ 3 4 6 |\s :
10 20 30 40 50 60 70

[ A Time (min)

B2 RENBMS5ERPBEIE HPLC BiE
Fig.2 HPLC chromatogram of organic acids in mixed control and sample
TE:A RE X B REGIE R L B2 LSRR 3. MR 4. BRHIMR;S. W IR:6. WX 3kMR;7. a5 kiR Note:
A. Mixed control ; B. Sample of soaked PRPA ;1. Oxalic acid;2. L-Malic acid;3. Citric acid ;4. Succinic acid ;5. Fumaric acid ;6. cis-Aconitic acid;

7. trans-Aconitic acid
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2.4 MWHEEEZESENTN

GETAE R o, A B2 AR ] 2 2 e
il it 1) 22 8 P 24 5 i Ol 16.93% | 33.54% |
33.48% \56.79% . ZHESRAMRILET, F—H
AR R B RNE MR O R R 2
PR (P <0.05) 5 75— H 2R 2%
IEILE , 220 S A A R iR T 128, 83% Al
327.52% o WIULANRAN BRI DT ik, B T E
B

A 2B O Z TR S e b 5 LAY
I AR AR IR AR ST, B B L Ao ok 22 0 5 a2 4
WTCETE o S SCHR AR IE , 220528 o 76 o it al PR 1
SAE T AT B R R R TR 2 i S
BRIRZHE " MR R A AR SCBE T, 1k 4R
NN N BUNEE 2 A o) <00 NS RN S R RS A

TR, pH {H7E 3.0 ~3.5 iy, HAEhld b A
e AR LR DL DR e (o v
WK EZ KT 28 . ER PR K
T TERIAL, CERRTESAE T nl R A K , A B N
BT T TGS A SR, S 4
VERSA T T - B I 00 SRR, RO
I B3 2 I E A Y 2 S i
Zhang * S WETEAE R L I, 2 A R ik E R 5
0 JEOWE 5 DR 49 o, 35k A 452 75 384 0 ) S 22 0 T g
o J PN A M O R AT G, O ELV Hth 2 0
(38 22 IR n] REJE IR DR i B — A S

PR TR ML 1 O vk mT R 50 5 A N 2 &
EREFSAGI B MZAEWNE R T & (P <
0.05) o GEitA Uil e & AL, th HE
S FRBOT, ZIE BRI AN NS E

£ SWEEETHRE(xts,n=3)

Table 7 Rate of change in polysaccharide content(; ts,n=3)

AFAY 2 3k s B Z AR Al 23k s L Z ok
No. Rate of chdnge( %) change( % ) variation No. Rate of change(% ) change( % ) of variation
FO1 31.08 £2.46 82.13 £50.25* * 0.61 Co1 77.16 £3.93  66.00 +38. 12" * 0.58
F02 30.6 £2.37 C02 14.28 +0. 57
FO3 78.64 £2.11 C03 26.6 £2.51
Fo4 166.5 +0.97 Co4 70.57 £2. 14
F05 92.75 +£3.31 CO05 108.79 +£3.73
FO6 93.17 £4.75 C06 98.6 +4.96
FO7 231.32+4.26 115.16 +87.59 * * 0.76 E07 294.83 +2.5 327.52 +90. 50 0.28
FO8 73.98 £0.74 EO08 341.74 4.3
FO9 61.8 £2.94 E09 367.12 +3.4
F10 218.86 +3.42 E10 336.02 +3.11
F11 20.59 £2.38 Ell 175.58 +2. 83
F12 84.41 +0.92 E12 449, 81 £5.49

2.5 MEAEIEREENSSENTN

R I E 45 2R WLk 8 3% 9, HPLC &1 WLIAT 3.
2RI R A% A T B OB RS | S A,
HABH SRV R (P <0.05) . BRI
N BA 2 ARG B — 2K P R, R )
FErP Sy , i m] B PR i 3 A A RIS R
FERFEF T I 0 LS5 S AT I 45 SRt 4
N SRMYCEGENS | 5 1 & B, X 2%k i
FRIEL T iy AR SR S MRS SO =P T o A

S S IO B ARA R & R AR A
BZ FENRE,

2.6 BMEAMEERSENTWL

ENELE STV SRR R a I <N Ry )
il it B4 £ 1 P 2 i T O 69. 68% (23, 87%
8.72% \18.89% ., AT HZZMARILE 10, th3Rn]
R0 R i R R AR A R 1
fIR(P <0.01) o i i 72 rp A mn ati S B3 AL I
F O R A SRR R

PO [+) ZH AN [R) 1 2 19 2 P 5, P R Ak AT A
TR, EAIKE R, MR T E 20, 5
Bl GEHER SRS AL E L AR
AR ZRIA IS AR O AR E , AR IR AL
RPN R
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®8 AMBHEHEE(vzs,n=3)

Table 8 Average content of nine nucleosides(; +s,n=3)

¥4 Average content( ug/g)

K A
Proparation gyt e e GOUEDG RE BHE B4 WE e el
method Cytidine Adenine Uracil ~ Hypoxanthine  Uridine Adenosine  Guanosine Inosine Thymidine .

nucleosides
A 20.47 £ 133.19 = 7.66 £ 11.13 £ 110. 04 = 18.20 = 12. 84 = 104. 13 = 6.83 + 424.49 =
Raw material  11.23 * 35.30" " 4.76" 9.37 37.35% " 13.64" " 5.74 26.35" " 2.05"" 83.49" "
=gl 8.54 + 48.61 = 3.15 % 6.20 + 33.30 2.86 2.58 27.04 = 3.23 ¢ 134.31 =
Soaking 4.25 20. 58 2.13 4.24" 16.71 2.24 0.55** 24.50 1. 08 53.83
Pl 3.81 34.32 % 2.28 + 6.03 = 12. 80 2.89 £ 3.04 £ 18.76 2.09 86.02 +
Boiling 1.73 20. 71 1. 61 3.92% 4.70 0.91 1.51% 11.32 0. 84 30. 66
Z&H 11.64 £ 50.33 £ 3.71 = 14.43 £ 34.06 2.49 = 11.70 £ 4.13 £ 3.75 136.24 +
Steaming 3.96 12. 44 2.42 1. 60 11.94 1.01 5.32 3.18 0.85 28.07
®9 FREHRHOZESEEUE (v £5,n=3)
Table 9 Rate of change in nucleoside content for different processed products(x +s,n=3)
. SR Average content p,g/g)

il i & T
Proparation gy gy JREGGE OKEEGRA L) 5 WL L
method Cytidine Adenine Uracil  Hypoxanthine  Uridine Adenosine  Guanosine Inosine Thymidine .

nucleosides

il -54.68 + -63.83 £ -51.87 = 27.70 £ -70.71 £ -77.95 = -73.17 £ -74.94 = -51.40 = -68. 60 +

Soaking 15.82 12.43 19.77 39.90 " 8.13 15. 15 17.00 " * 18.31" 12.23 9.09
E=niil| 5762+ 7676+ 43,74+  -14.11x  81.00x  -60.49+  -51.89x  82.09x 51.07x  -77.23 =

Boiling 51.12 10. 82" 25.52 41.37* 13.95 49.74 46. 44 9.22 54.50 11.91
ZE ] 44.34 + 59.55 = 64.41 = 110. 40 = 72.08 = 68.75 = -17.16 95.23 45.62 = 68.54 +

Steaming 15.97 4.93 11.02 167.58 7.51 22.20 46. 01 4.58 10.70 3.42

4
- 6
2
5 T

1 3 8 5
e L .
B 5/
7
1 9
h i 3 4 6 8
10 20 30 40 50 60 70

[if[A] Time (min)

B3 RENRMSERNZE HPLC B
Fig. 3 HPLC chromatograms of nucleosides in mixed control and sample
TE:A RAXIRS B RHIE LA L M2, BRGNS ;3. PRIENE 4. BT ;S. FRIV;6. RTF;7. ;8. WUHF;9. M. Note:
A. Mixed controls; B. Sample of soaked PRPA ;1. Cytidine ;2. Adenine ;3. Uracil ;4. Hypoxanthine;5. Uridine ;6. Adenosine ;7. Guanosine ;8. Inosine;
9. Thymidine.
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®10 BARSEBTUR(v+s5,n=3)

Table 10  Rate of change in protein content(; +s,n=3)

Gy AR AR IE Ej‘%ﬁé*ﬂ G }Zﬂ:*f‘ AR (E E%?éz&

No. Rate of Mean rate Coefficient No. Rate of Mean rate Coefficient
change( % ) of change(% ) of variation change( % ) of change(% ) of variation

FO1 -56.36 £1.39  -60.39 £4. 15" 0.07 C01 -70.24 £2.14  84.01 £12.27 " 0.15

FO2 -57.00 0. 68 C02 95.70 +1. 06

FO3 -63.26 +1.85 C03 90.55 +2.27

Fo4 61.60 +0.29 Co4 91.44 £0.82

FO5 -57.95 £0. 37 C05 91.14 +1.73

FO6 -66. 18 £5.00 C06 -65.01 +3.34

FO7 -71.71 £4. 80 -70.77 +4.52 0. 06 EO07 -53.38+1.79 -72.21 £8.91 0.12

FO8 69.52 £5.24 EO08 75.07 £0. 62

FO9 -74.78 £0. 69 E09 -78.99 +1.78

F10 -73.83 £0. 30 E10 -76.79 +0. 02

F11 -71.29 0. 14 El1l -72.43 +1.88

F12 -63.47 £0. 59 E12 -75.88 +2. 68

2.7 MBHEEIEREEREGIR

1P 4 Al =~ R e e R o B9
RIS R A I R AR A 2
i PR A, T & VR N R A &
IR, AR T AR AR ] 2

OPLS-DA 73445 2R ULIET S, i A5 UK A i 0 ik
AR R R IR AT R =2
FOR A ZA 7, R E SOk, A5 ah A &
AR 225 o R RS R A R N 2

19% il
Steaming [ Protein

56.8%

B 10.4%

Raw matcrial
0.4%

PEELGS BTN 28 SRR ROR o T~ B AR 2 il i
Ja 5 HARIE ] A AR BOR 22 57, FE N 22 5 iR il
TEH/N ABAEIR W) | 22 W A R B e o3 7 T
HAE i (4 3 R AT g T A i ik
FHRPEL SRANTE 6 Fron , B0 TR, A S
Ko IR Y5 A B b B i B MR |\ L-
SRR KR A 5 R IEA G, (H 4 2015 R
294 Hhf B AR PR SR IA MR B B OO A
HLRRZE B, R B Sk R S A A AR 2 12

2 14 Extract
1444 HLEZ Total organic acid

Polysaccharide

B #%F Total nueleoside

Boiling 99%

6%

0.6%

A 12.3%

40%

16.9%

335% 33.5%
7%

0.9%
0.9%

B4 FEHHEMNEELSSEHELR

Fig. 4 Comparison of the mean component contents before and after PR processing
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B 4:h Raw material

52 #i#s |+ & Soaking PRPA

W ##l3% *F Boiled PRPA
#blitiE Steamed PRPA
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Fig.5 OPLS-DA analysis results before and after processing of PR

#1114 Extract 065 | 062 065

B8 Oxalic acid 0n 061 08
L L-Malic acid 064 |
H 8 Citric acid
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HHTAE Succinic acid  [SEE 0,16 04
214 Fumaric acid | 021 036 -

ML IR cis-Aconitic acid
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24t Polysaccharide
M2 Cylidine

034 018

JRIERE Adenine 032 023 0039 027

JFEYE Uracil 028 . 016
YU Hypoxanthine
JR1F Uridine

HATF Adenosine

% 1F Guanasine

HL3F Inosine

AL Thymidinc

i H Protein

&
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o
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Fig. 6  Correlation of raw PR components
o lrl =0. 8 NEEAF;0.5<1rl <0.8 FHEEMI;0.3<1rl <0.5 HALEMSE; Irl <0.3 HARHMIE, Note: Irl =0.8 is high correlation;

0.5<1rl <0. 8 is moderate correlation;0. 3<<1rl <0.5 is low correlation; || <0. 3 is no correlation.
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Table 11  Principal component analysis of quality indices of PRPA
Hhi R e . T Nt K v I -
Indicator Ingredient — First principal L o principal principal principal
code component component component component component

1Y) Extract ZX1 0.428 0.797 -0. 040 0.013 0.061
R Oxalic acid 7X2 0.417 0. 629 0. 068 0. 462 0.111
L35 L-Malic acid X3 0.428 -0.199 0.419 0. 426 0. 467
My Citric acid ZXa 0.873 0. 086 0. 030 0.117 0.233
# D% Fumaric acid ZX5 0. 196 -0.307 0.313 -0.263 0.762
I 2k 12 3 R cis-Aconitic acid 7X6 0.558 0.479 0.474 0.121 0. 065
20 3k R trans-Aconitic acid ZX7 0.704 -0.363 0.504 -0.203 0. 074
44 Polysaccharide 7X8 0. 164 0. 696 0.152 0. 106 0.439
A Cytidine 7ZX9 0.882 0.239 0. 003 0.284 20.073
I Adenine ZX10 0. 800 -0.190 -0.357 0.119 0.016
FRUZIE Uracil ZX11 0.269 0.202 0.595 0. 492 0.158
YR Hypoxanthine ZX12 -0.025 0.851 0.356 0.224 -0. 100
R4 Uridine ZX13 0.871 -0.054 0.143 0. 380 0. 045
[ H Adenosine ZX14 0.016 0. 094 0.761 0.344 0.270
54 Guanosine ZX15 0.431 0.741 0. 125 0. 107 0. 049
JIL# Tnosine ZX16 0.208 -0.704 -0.381 0.419 0. 070
Jg#f Thymidine ZX17 0. 846 0.187 0. 046 0.027 0. 176
[ Protein 7X18 0.766 0.317 -0.030 0.389 -0.087
?i%%ﬁ%tt Variance percentage 33.094 22. 595 11.963 8.521 6.845
2 Cumulation( % ) 33.004 55. 689 67.652 76.172 83.018

5AERAI) RIT H2EE 4r ek 83.003% , #hEE T
JFRAR A TR N 2 o B — R i L ki
PR PRT I I ) 52 A 5 A, 575 3 A v IR B RS
V2 ) ) I T B M 5 A, 55 = A2l v PR X
3 SJC TR P T TS M B R, 35 D 565 R 40 A T
M) 5 K443 91 g R s e L B i EH R, S AR Al 2 11
A BT TH 15 4. BRI R U R
B, TR0 R = E UM ERATE 25 5% R AR
ETFF AR ARA R B, FRf 2000 RS Fa b5
PRfE(EA T, A 2 T A

Y1 =0.175 % ZX1 +0. 171 % ZX2 +0. 175 * ZX3
+0.358 % ZX4 +0. 08 * ZX5 +0.229 % ZX6 +0. 288
% ZXT + 0.067 * ZX8 + 0.361 % ZX9 + 0.328
ZX10-0. 11 * ZX110.01 * ZX12 +0.357 * ZX13 +
0.007 * ZX14 +0.177 = ZX15 + 0.085 = ZX16 +
0.347 « ZX17 +0. 314 = ZX18

Y2 =0.395 % ZX1 +0.312 % ZX2-0.099 % ZX3-

0.043 % ZX4-0. 152 = ZX5-0. 238 = ZX6-0. 18 = ZX7-
0.345 = ZX8 + 0.119 % ZX9-0.094 = ZX10-0.1 =*
ZX11 +0.422 = ZX12-0. 027 = ZX13 +0. 047 = ZX14
+ 0.367 * ZX15-0.349 % ZX16 + 0.093 * ZX17-
0. 157 = ZX18

¥3 =-0. 027 % ZX1-0. 046 = ZX2-0.286 = ZX3 +
0.02 * ZX4 +0.213 = ZX5 +0.323 = ZX6 +0. 343 =*
ZX7-0.104 = ZX8 + 0.002 = ZX9-0.243 = ZX10 +
0.406 = ZX11 +0. 243 = ZX12 +0. 097 = ZX13-0. 519
* ZX14-0. 085 = ZX15-0. 260 = ZX16-0. 031 = ZX17-
0.02 = ZX18

Y4 =0.01 = ZX1-0.373 = ZX2-0.344 = ZX3-
0.094 = ZX4-0. 212 * ZX5-0. 098 = ZX6-0. 164 + ZX7
+0. 086 * ZX8 +0. 229 * ZX9-0. 096 = ZX10 +0. 397
# ZX11 +0. 181 = ZX12 +0.307 = ZX13 +0.278 =
ZX14-0.086 = ZX15 +0.338 = ZX16 +0. 022 = ZX17
+0.314 = ZX18
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Y5 =0.055 = ZX1-0.1 * ZX2-0.421 * ZX3 +
0.21 = ZX4 +0. 687 * ZX5-0. 059 = ZX6-0. 067 = ZX7
+0.396 = ZX8-0. 066 * ZX9 +0.014 = ZX10-0. 142
* ZX11-0. 09 * ZX12-0. 041 = ZX13 +0.243 = ZX14
+ 0.044 = ZX15 + 0.063 * ZX16-0.159 = ZX17-
0.078 = ZX18

DL 5 A E WA T7 225 0 R AR, 11 AR
INEEATEAY .Y = 0.330 94 % Y1 +0.225 95 * V2 +
0.119 63 # Y3 +0.085 21 = Y4 +0. 068 45 = Y5, &
P BT LR AR Xl b AT HEAS , DL 12, R
FEOTHN 3 b il ot 2 T 3 S 45 o i e I
() AR HEZ SR 25 > = > 2l

x12 FHERERIESHE
Table 12 Comprehensive score and ranking of PRPA

AbER e LA He4 AbFERZH w5 La1Rsy He44
Processing group No. Overall score Rank Processing group No. Overall score Rank

F#h E04 1.75 1 B F04 20.10 13

&l 105 1.59 2 2 FO3 0. 46 14

] E03 1.57 3 il €06 0. 54 15

B4 F02 1.20 4 peaiil FO1 0.57 16

#h EO1 1. 10 5 B FO8 0. 60 17

B F10 0.76 6 2 il F06 0.79 18

] E02 0. 47 7 il €02 -1. 00 19

2 F07 0.45 8 il €05 -1.01 20

= Fl1 0.30 9 2 €01 -1.02 21

Bl F09 0.21 10 2 F12 -1.04 22

i E06 0.20 11 i €03 -1.17 23

ek FO5 0. 02 12 il C04 -1.30 24

2.9 =Fiahl @R e iR RPZE G LR 25 SO AR B /D J 4R T, #E I 75 ) ]

SITEE R 13 240 2w 2w = A
BRLBR B ME 43 1) 7. 04 9. 54 7. 82% , 123 A AL PR &
AR T R, M L LR ) f 2 = T2
2 A T 25 B E 1Y 109% BR &

RIL SR 22 AT RERIN T 2861205,

et MRS 36 ThI A% B ) L L e 2 o i
Ve Al AR e o 3803 B Lk B R T e A
-5 4 R TR fi BRI IROA 5% 0 R MR i 7 22
E i WII PN Y-

£13 BEEETRE (vxs,n=3)
Table 13 Alum limits of PRPA(x +s5,n=3)

5% 1R o 55 LR i
No. Alum limit( % ) comom (40 No. Alum limit( % ) comont (40
101 7.42 £0.22 7.00£0.24" Co1 9.23 +0. 31 9.54+£0.28" "
F02 6.99 +0. 18 Cco2 9.94 £0. 10

F03 7.05+0.11 C03 9.66 0. 26

Fo4 6.71 0. 12 Co4 9.25 +0. 06

K05 6.98 +0.24 Co5 9.73 £0.20

Fo6 6.88 0. 12 C06 9.43 £0.34

FO7 7.13 £0.11 7.07 £0.26" " EO07 7.75 £0.32 7.82+0.19
FO8 7.46 +0.20 E08 7.94 +0. 12

F09 7.15 £0.32 E09 8.13 +0.08

F10 6.80 0. 10 E10 7.82+0.12

F11 6.74 £0.23 Ell 7.71 0. 15
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