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Abstract: Using 10 indicators including five monomer active ingredients such as eleutheroside B , three types of active
substances such as total saccharides and two indicators specified in the pharmacopoeia such as total ash and methanol-
soluble extract content, a comprehensive evaluation was conducted on wild Eleutherococcus senticosus resources from Hei-
longjiang, Jilin, Liaoning, Hebei, and Shanxi provinces, through a combination of single-indicator evaluation and ana-
lytic hierarchy process-entropy weight method evaluation. The results showed that there were significant variations in all
evaluation indicators among the 27 samples. The maximum difference in the content of isofraxidin between two samples
from Heilongjiang was over 700 times, a difference of 16 times in the content of eleutheroside B between two sample from
Jilin and Heilongjiang and a difference fo nearly 6 times in the comprehensive evaluation score between the two sample
from Heilongjiang and Hebei. From the average level of each province, samples from Hebei were lower than those from
other provinces in most indicators, with important indicators such as methanol-soluble extract, eleutheroside B, eleu-

theroside E, and chlorogenic acid content being more than 40% lower than those from Heilongjiang. Although samples
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from Shanxi had advantages in methanol-soluble extract, chlorogenic acid, total saccharides content and comprehensive
evaluation score, but the total ash and eleutheroside B content did not meet the pharmacopoeia requirements. In the com-
prehensive evaluation using the analytic hierarchy process-entropy weight method, samples from Heilongjiang and Shanxi
exhibited superior scores. Notably, the sample from Heilongjiang scored over 14% higher than the sample from Jilin. The
further correlation analysis between evaluation indicators and environmental factors revealed significant positive correla-
tions (P<0. 05) between annual average temperature, annual average precipitation, and annual sunshine hours with total
ash, total saponin, and isofraxidin content, respectively. Therefore, considering individual indicators, pharmacopoeial
standards, and comprehensive evaluation scores, Heilongjiang is a high-quality production and provenance area for Eleu-
therococcus senticosus , which is related to its growth conditions of lower temperature and higher precipitation.

Keywords: Eleutherococcus senticosus; quality evaluation; medicinal ingredient; pharmacopoeia standard; growth condition
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ceae) FLINJE (Eleutherococcus ) , % A ¥4 HER  FEF,
EofiTREL ST T G S A H 52
H/N ISR T LA bR S i B R R HRTR AL
i X EF AR FUINER 73 A X B MR AT N ™ B8,
FEE R EE MR RE L A AT AR FEL R o5 EE DY 68. 58%~
83.04%" FEHBIEE ML X R FRAS R TR, BT
3 A DX R o 4 D 3 A X R T AR 49. 3961,
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Tab. 1 Sample information of Eleutherococcus senticosus
me 2R/ /) 5 ¥45/m EElﬁﬁﬁmz/h FER/C FHFEKE/mm  HE/om %%Hﬁsﬂ
No. Jongitude latitude location altitude annual supshme mean annual mearll gnngal plelmt collection
duration temperature precipitation height date

1 129.4552 452438 BRITE BT 577 2051 45 660 84 2025-11-14
2 129.466 9 452650 BRITE M 511 2,051 4.5 660 76 2025-11-14
3 129.4639 452631 BRI 495 2051 45 660 114 2025-11-14
4 120.443 4 452782 BRITE BT 421 2051 45 660 144 2025-11-14
5 129.4161 452935 BRI AT 375 2 051 45 660 173 2025-11-14
6 129.4051 452455 BRITE BT 446 2051 45 660 76 2025-11-14
7 120.4149 451910 BRILE BT 636 2051 45 660 94 2025-11-14
8 120.4025 451976 ERITE T 679 2 051 45 660 154 2025-11-14
9 1283637  47.1689 BRITEKST 323 2368 5.5 517 77 2025-10-13
10 1201284  47.608 2 ERITEFEX 446 2323 5.5 517 110 2025-11-05
1 1288906  47.7020 ERTAEFPEX 326 2323 5.5 517 67 2025-11-05
12 130.960 8  46.289 7 ERITEMEE 325 2364 4.7 602 150 2025-11-12
13 1329217  47.9132 BT ARV H 157 3505 38 493 145 2025-10-13
14 1288948  44.9956 ERITE ML 397 2525 49 730 212 2025-11-12
15 132.997 7 462575 BRILE R M 160 2258 47 600 174 2025-10-13
16 1263934 419505 EMEELX 559 2400 5.8 980 82 2025-10-16
17 126.906 3 421129 HIRELIRX 941 2259 5.0 994 75 2025-10-14
18 127.7021  43.896 2 EME B 443 2 400 5.9 849 84 2025-11-19
19 126.1033 43304 4 EMEEAT 345 2 491 6.8 798 104 2025-11-04
20 126.5099  42.654 9 EMEEREE 431 2296 6.1 791 45 2025-10-13
21 1259534  41.8270 EMEELE 555 2514 7.3 957 164 2025-10-13
22 1249545 413867 ITHEE{CHIEEARE 483 2055 8.2 1090 79 2025-11-12
23 124.9934 412862 ITAEE{CHIEERE 514 2055 82 1090 87 2025-11-14
24 1183850 411573 b ERER 857 3145 95 515 78 2025-10-28
25 1175900 411374 WAL ETWHIEEAR 945 3 069 8.1 495 68 2025-10-13
26 1118591  37.5254 P& kB 1327 2552 14.3 536 76 2025-11-04
27 1115900  38.4900 LFEETHRE 1843 2 600 8.3 566 157 2025-11-20

VE IR S B BURESRIE T hitps : //altitude. utities. online/zh/elevation—by—latlon ; T ¥J & 1 F1 5 F ¥ B 7K B BUE SR JE T hitp : //eia—data. com/;
FHRENHHERRTFSXEBFEN.

Note: The data of altitude is sourced from website ofhttps ://altitude. utities. online/zh/elevation—by—latlon; the data of mean annual temperature

and mean annual precipitation is sourced from website ofhttp : //eia—data. com/; the data of annual sunshine duration is sourced from official websites of

district and county governments.

M
cm=ﬁ?x100%o (1)

1.3 HESHYRESHNE

i e 2 s ep (7 AN BURI FIN AR 20 4.0 ¢
(M,)'E T 250 mL BB JEC G A, 45 %5 0 H 2 100 mLL,
HIE FRE R, B E | h G, ERRR AR, IR E
BERE  FFRFR 0 1 he BOR G  BUT BRI KRN , 2558,
FEFE R, ARSI R RS, TR
e RS EIUER 25 mL B TR EEENE L
M (M), FERFE 105 CEME T3 W AT EET
Jas TR A 30 min, IGHRE BEARE T = (M) | H B HY
YIS R C ) N

c, =7M;‘Z”2 X 100%. (2)

1.4 SOAMEREDFNE
SR PR R 2 0 o ] IR AR O o R ] e
R B o RERAREBURIFLINRE SR 0. 50 g, f#i
FRIE/K 10 mL A FEEY 30 min, EEHRE3 IRIG & 1R
B o $RBUELE 10 000 g/min R &0 20 min, BL_E WK
0. 1 mL, fNZKFREZE 2 mL, iTA 0. 5 mL 2% BB 2.1
CERFES), B0 5 mLIRARER ITH2 51, W KA o & 1o
10 min J& , V2 AR R /KR EI EZ R, SR JG7E 630 nm
KN EEBUR S R o 2 [RIAE T 1 (e ) e e W e ot 1)
VEbRErh 2R, MR AR v ph 2% R T B B R B 5



966 O I iE E42E
1.5 SHEEEDHENE TR , i PRI AR e L35 2 3 8 1 mL/min; AR N

SR FH T i B 08— s TR B8 V) 7 f0) L 1 25 i s
TR PR ALY o IS 2 BB _EVE R 1 mL
K ERZ 4 mL, MIA 0. 2 mL 5% 8 NaNO,, #5515
#E 6 min; FAIA 0.2 mL 10% () A1(NO,) ,, ¥ 5] 5
EE 6 min; /S MA 0. 6 mL 4% ) NaOH , #7 5] F &
B 40 min [GIE 510 nm FERAREE . HHATHN
B I E AR B 2T T R s B i o 73 A
1.6 SREEREBHDHNE

SR FH & HE - UK S BR A I . i FU N =22 rp S VB Y
JREATE s WEUS 2 B R ER_EVE R 0. 4 mL LA
Frh 50 CHET RN 0. 2 mL 5% &5 B s - VKl iR
F10. 8 mL = SHERIFHES] . T 60 CAKIA M 15 min, Ff
A5 mLUKEERR , 77 5] 5% KR Rt A==,
MIE 545 nm PR FROGE . I HE T EHH IR
HIVERE T B S B H R 5
1.7 EEFEYVRRESHNE

WERRFRER 0. 20 ¢ Il L IN 2R R T 10 mL B0
WIS mL R 1R 55 7 F =R NIRIE 12 he 12
M52 E , 76 400 W 1140 CZ/4F N 25 30 min,
PR KRG &R EUR . FEBURAE 10 000 g/min 2§
Ly 10 min, FIEWREZ0. 22 wm fFLIEE N FER1S =
RUIRAH i (high performance liquid chromatography,
HPLC) AR o

HPLC #6104 14 : 13 445 AichromBond-SB C18
A TEFE (150 mmx4. 6 mm, 5 wm) ; FRENHN Z5-0. 3%

25 °C; RN 10 wL, AN 210 nm.
X2 BERRER

Tab. 2 Gradient elution program

A &) /min ZKE/% 0.3% /%
time acetonitrile 0.3% phosphoric acid
0 10 90

0~5 20 80

5~19 100 0

19~23 10 90

23~28 10 90

1.8 HELESSH
1.8.1 E‘(}h\ﬁ*ﬁ(analyﬁc hierarchy process, AHP) -
$X?z§(exp0nentially weight moving, EWM ) 2B & %1 F.0
FERGERE,

AR I LN AE N 25 B 25 P A 1 2B S (UK
57 ERR A R B INE B =R N E T, HE M
FHIA, S8 05 R B IMR ORI LN E | PR B e <8
LR SRR IR SR R SR ) PR R AR
S EE = RE R 7T IR E 10 B RR A EE H
FFE, WAR 3, A HI B IERAT AHPANE R &L, 7EXT %
TEARECHE BT I — A AL B R 73 5t BRI 5 kA T
ROH) 5, B H BB EWM AR A US4 ANE R
W mEMHEMERNIE— L8R S a P ERE
MR EI LR & BT FIWTE

*3 BIEFENERNHIMER
Tab. 3 Weight judgment matrix of each index

o~ B ! T IS¢
fohs prey TEREA o oier wEMSE  mRem eang oW BEH REE o
. mathanol-soluble . . . e . chlorogenic total total total
index total ash eleutheroside B eleutheroside E  isofraxidin hyperoside . . . .
extract acid saponins flavonoids saccharides

<V
BIRS 1 1 1 2 8 4 5 6 7 8
total ash
ikt 1 1 1 2 3 4 5 6 7 8
mathanol-soluble extract
RIFNEB
eleutheroside B ! ! ! 2 3 4 > 6 { .
RAMEE
cleutheroside E 1/2 1/2 12 1 2 3 4 5 6 7
= -
RIRMIE 1/3 1/3 /3 1/2 1 2 3 4 5 6
isofraxidin
&4
224 ) 1/4 1/4 1/4 1/3 1/2 1 2 3 4 5
hyperoside
4 iR
R - 1/5 1/5 1/5 1/4 1/3 1/2 1 2 3 4
chlorogenic acid
24
BEH 1/6 1/6 1/6 1/5 1/4 1/3 12 1 2 3
total saponins
HER
total flavonoids 1/7 17 1/7 1/6 1/5 1/4 1/3 12 1 2
B

1/8 1/8 1/8 1/7 1/6 1/5 1/4 1/3 12 1

total saccharides
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1.8.2  HABERLH 55547 RS RSB T-9. 0%, 48 H1 T 25 8 chs il 751
{6 F SPSS 25. 0 ¥R MR Bdm HET 2 AN B SERHEUR S BRI BOR  H i TR IR A TR

FH MetaboAnalyst HITRESNT, 1E Origin Pro (Origin- B MERCIKIT R RS & IR E T 14.85%.
Lab 2024b) SRR T4 R T I 22 A M AHTR, I 2 )
I RE 7 R U S B TR B4 B R T B 413 4

2 BER5HH Feh BT R BE R 1R A TR T SRR,
BN 2. 75%
=4 iTe SRDE 55 J\E > ¥ R 3 >
21 BRERRSRISRENDRED DR FIEET 1 (b) AT, 27 1R R R

BIFLIRE G P R TR A UL I 1 (0) o s 6101, 7500 1515 26 it bt R Rkl 1
M RRER BB PT DA AR BRI ok, WEAHTEATARE , LFHIB AT
BRSHRESBOKFEZMBRKR, BRILA3INE RN EERHY P RE SRS Sk G
B EARAG 1R R URGT 5 TR P A AR AR R

SRSy R S U %%
total ash content

Ly AR/ NS U (1| AR 1Y)
Heilongjiang Jilin Liaoning Hebei — Shanxi

() BT EL

(a) total ash contents

18
3 16t 4
X E
S,g S 14 be abc
&K 12t )
I 3 2
o 107
Kg st
H3 a
WZ 6r
g3 ,|
3
g
¢ S AN/ NS Ui S (1= | A 11}
Heilongjiang Jilin Liaoning Hebei  Shanxi

W20y N2

(b) FYEREIE H ok 20

(b) methanol-soluble extract contents

HL): BRI, JL: F AR, LN 3255, HB L, X 1P, S EHS RS A RS [ — B RR/NG E R R 2R B3 (P<0.05). [
HLJ: Heilongjiang,JL: Jilin,LN: Liaoning, HB: Heibei, SX: Shanxi, the numbers following letters represent sample IDs. Different lowercase letters

in the same figure indicate significant difference (P<0.05). The same as below

E1 MENM#FRPSRSMPESEHVRESHER
Fig. 1 The total ash contents and methanol-soluble extract contents in Eleutherococcus senticosus samples
2.2 BitEmPSREEVREEDHLR 1o BN BRI T B — D RE i o 73 B R A U1
I 2 (a) BT, AR A B SR FOINRE S A R R S MR L AU A Fr e A rh R B P Bk
STEARTERE 26. 96~126. 88 mg/g, LA B 100 mg/g IIFERECN 114, BRI AFER N T4,
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dTEURRIT 64% 0 BLON, AR ENFEMEREE R BURMK, 735100 6. 27 mg/g M1 6. 87 mg/g, ifi & Je 1L K
THRERGFH TREEWERESECFAERNLEREE 2 SHEREERFRES SR, 920,19 mg/g. HAh,
S AR EM R AR SERESE BRI E R R S PR S BRI S0 10 me/g
SETAX R R B Ao HIRE R BSOS EE R 80% 0 & & PRIK P TR, BTN

SRR, AERE RS ERRE B RIEE LT 2 B AP R B R 7 B S v T
f/N, WE 2(b)  Hrpial JE R A e R P& sy AE&

H-s ST e
T2

120
a
3 a
~+ 100} I
HLJ-12 Imé
25 gof a
HLJ-13 =0 a
#2
HLI-14 s &E 60
1Hg
HLJ-15 H—E\’ g 40 L
Ee
JL-16 EiaRe] 20l
0 S ro—
L AR NS € N 1| A 1171}
Heilongjiang Jilin Liaoning Hebei  Shanxi

200y og  LN-22

(2) SBT3 5L

(a) Total saccharide contents

H8 HLT e

16
14 b 2 2
= i -
on2 -
2% 1} L
ég ab
=S T
&g 8t a
' A
perc) o
R T T
=5 Heilongjiang Jilin Liaoning Hebei  Shanxi
JL-20 21 LN-22
(b) el ot & 734

(b) Total flavonoid contents

23
b
e 20 b b
on T
g% ab _L
®S 15}
P
il
=g 10r
s a
WE |
g 5
0 — L ,
W M g Wk e
Heilongjiang Jilin Liaoning Hebei  Shanxi

JL-20 5 g LN-22

() BETT BT 4L
(c) Total saponin contents
2 MEMERPSEEENRRESHBER

Fig. 2 The multiple active substances contents in Eleutherococcus senticosus samples
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TR\ S R 4y 8 b, AN TR A i (R 2R A
TR BRI R IR, H G R
2.42~25.77 mg/g, BN IR R T 10524 E, WK 2
(c)o ERFRBBITHERIR/FE S SIS R TEUR
1, 14 me/g DL BORE R ECR B EEDD 60% (2 2 M
R B RE S BT E R R 5 BT
AR S SRR BESR T SR G T
[ EE SueaITE Y (G G Bl = A R B S SE=a =
RSB EHERTERTGE,

2.3 FEBRREFURSREDHLLER

F [ 3 A0, AR N e 5 A o S AT M R 2
S R B R BN R 4 R I FUINE B
HANE ECF MR R IE < 22 0k o 1E 925 sl b —
SKHGVEMES B, R E N B B KRB S EAR T

SR IE Isofraxidin
£EJ5U2 Chlorogenic acid

& 2Bk ¥ Hyperoside

Fl i HIHFE Eleutheroside E
FHHIFB Eleutheroside B

3. 94 mg/g, L NLTILESRIRIER] 8 1% o IEAM, BRILIPEHY
PRRE A DA R BB AL 7 ) 2% — DA ol U
B B 3 BORIAR| 25 MR UESD , Bk 23 D EIIAR]
T AR R G AR N 85, 19% . BE KR
B, BT MR i B P S50 TN E B Jot & 43 80ER
7E1. 0 mg/g, (LPEEREMNIFEO. 4 mg/g AR, AL & &
O FEMEIRIZ R RE B B E K

PRI INE A PR 3 BUR RIS Y T, 4 5R
FEFTA AR B T BT R T 1. 40 mg/g, B e U ST
HORRNT 6. 21 mg/g, Horp L PUE ¢ IR o B 53 25005
AT 6. 00 mg/g, WA R FEE. RIAINEE &
TR Sz MRE A1 <82 22 Bk S5 M D o A A i [t JRe B A T
a7 e (B SR IE B RIS GO, FE &S T
BERREIREEZER .

. B
Eleutheroside B
) =3 HIEITHE
= TF Eleutheroside E
-5 [R5
‘ODE Hyperoside E
50 S 6F C&m
[5] Chlorogenic acid
Ex SHE
- c Tty
S O L Isofraxidin
=& 5 b
2
j=
£ 4r
i) g ab
HE
o L
&5 S
=
E Q a
% < | ab
#Ho 2 ab
W5 a a
28 a a a
€E 1 o | 22| 2 [T
ﬂ" & gl a a a 4l
=}
=

Ly AN N S S (= 1]

Heilongjiang Jilin Liaoning Hebei  Shanxi

3 MENMERPEESREERSRESBER

Fig. 3 The monometric active component contents in Eleutherococcus senticosus samples

2.4 FERNRMERSHEIRLR

o B2 SR v R SR 7 R BR EH AT R 0
B B SR BUESR, S AR AR R I e 2B AR
EHEBRER R4, 3 MERT, SUKST R TR
HIG SRR, o R P PR B S s R ey

PR & A AR 100% . 7275 18 3 M EhR
TBUlGE, &M R S 8RB, 735008 83%
M173% , L 7 TRALFA L P =& BORE S S8 AL R 73 o
BT BERIRA SIS AR BEA R 25 M A FRifE

x4 SENAIMEREZBRHEGENSEEER

Tab. 4 The pass rate of Eleutherococcus senticosus samples from each province according to the pharmacopoeia standards

“Ah BIKSY/% R /% R FANE B/% 3ANERREN/%
province total ash methanol-soluble extract eleutheroside B superposition of three indicators
VY

Ry 80 100 93 73
Heilongjiang

==

i 83 100 100 83

Jilin

N

oy 0 100 50 0
Liaoning

bopld

Hebei 0 100 100 0

L7 0 100 0 0

Shanxi
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2.5 REMERRESESITMN FATFI T R REE v S 2 A R E B AT DA M —

AR TS TS bR E AR E R S, TR TC PR B, thm] DU R R E 1R
{EFH AHPEES 1SS T &SN ERE, Wk 4, i WHBEBEEE ., MR M EhR AT B BRE R, MR 42
AR B n=10 RG] — B R=1. 49, HEES] ARSI BER T EE SRR EWMAE
EZRHC,=0.028 <0. 1, A MR LE REULEELS. 285 E AHPHIEWM MTTE G52
HIWTAERE BA R —80E NEARER. EWMTE TSRS RS E R F .0

x5 SBEIFAHP.EWMRERBSSZANERH

Tab. 5 AHP, EWM and comprehensive weight judgement coefficients of each index %
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index  total ash eleutheroside B eleutheroside E  isofraxidin  hyperoside chlorogenic acid total saponins  total flavonoids total saccharides

soluble extract

AHP 19.87 19.87 19.87 13.16 914 6.42 452 319 2.28 169
EWM 9.86 10.31 9.85 10.47 9.07 9.34 9.72 10.59 10.33 10.45
F, 19.66 20.57 19.65 13.83 8.32 6.02 441 3.39 2.36 178
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Fig. 4 Comprehensive weight judgement of Eleutherococcus senticosus samples
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Fig. 5 The correlation analysis of active components and environmental factors in Eleutherococcus senticosus
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