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Abstract: This study employed plant morphology, histology, and DNA barcoding techniques to identify the
species of wild Cistanche plant in Kenya, and HPLC to determine the contents of its main active components,
phenylethanoid glycosides, sugar alcohols, and betaine, alongside its fingerprint. The results showed that the wild
Cistanche plant collected from Kenya was taxonomically identified as Cistanche senegalensis (Reut.) Beck.
Compared to cultivated C. tubulosa from China, Kenyan C. senegalensis exhibited lower levels of echinacoside,
cistanoside A, acteoside, isoacteoside, and 2'-acetylacteoside, but higher concentrations than those in C. deserticola.
Betaine content was comparable to C. deserticola, while glucose was undetectable. The fingerprint of Kenyan
C. senegalensis showed closer similarity to C. tubulosa. This work establishes a foundation for conserving Kenyan
Cistanche resources and supports further research into their potential applications.
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Figure 1 Wild Cistanche species in Kenya and its host plant. A: Cistanche plant numbered K2; B: The floral structure characteristics;

C: Cistanche plant numbered K1; D: Partial enlarged view of the host plant; E: The host plant
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Figure 2 Appearance and cross-section characteristics of wild Cistanche plant (K2) in Kenya. A: The appearance of the stem; B: The

cross-section of the fleshy stem; C: Paraffin section of the fleshy stem (safranin-fast green staining); D: Magnified view of the vascular

bundle in the paraffin section
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Figure 3 Phylogenetic tree constructed with the psbA-trnH (A) and ITS2F /ITS3R (B) sequences using NJ method. The bootstrap scores

(1 000 replicates) are shown for each branch
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Table 1 Contents of five phenylethanoid glycosides in Cistanche plants (%, n = 3, mean + SD). GH: C. tubulosa; HM: C. deserticola; "-"

indicates not detected

Sample . Growth  Collection . . . . . .
Origin Echinacoside  Tubuloside A Acteoside Isoacteoside  2'-Acetylacteoside Total
ID form date
GH1 Yutian, Xinjiang ~ Cultivated =~ 2023.11 9.47+£0.070  0.63+£0.003  4.34+0.032 1.43+0.007 0.11 +£0.001 15.98
GH2 Yutian, Xinjiang  Cultivated  2023.11  13.31£0.347 0.64+0.012 4.14+0.032 1.33 £0.070 0.10 +0.001 19.52
GH3 Yutian, Xinjiang  Cultivated  2023.11  24.64+£0.043 0.84+0.014 5.75+0.091 2.06 £0.038 0.06 + 0.003 33.35
HM1 Turpan, Xinjiang Cultivated  2023.11 1.93+£0.094 0.04+0.003 0.15+0.026 0.03 +£0.006 0.02 +0.001 2.17
HM2 Turpan, Xinjiang Cultivated  2023.11 2.76+£0.140 0.06+0.003  0.51+£0.026  0.14+0.006 0.03 £ 0.001 3.50
HM3  Turpan, Xinjiang Cultivated  2023.11 2.44£0.174 0.06£0.006 0.15+£0.011  0.03 +0.002 0.01 £ 0.001 2.69
K1 Kenya Wwild 2023.08 3.83+£0.027 2.69+0.034 2.70+0.005 0.27 +0.003 0.74 £ 0.001 10.23
K2 Kenya Wild 2023.08 1.46+0.018 1.51+0.001 0.15+0.001  0.08 +0.001 0.03 £ 0.001 3.23
Table 2 Contents of sugar alcohols and betaine in Cistanche plants (%, n = 3, mean + SD)
Sample . Growth Collection . .
Origin Betaine Fructose Mannitol Glucose Sucrose Total
1D form date

GH1 Yutian, Xinjiang  Cultivated ~ 2023.11 - 11.66 £0.084 5.56+0.112 5.45+0.054 2.29+0.042 24.96
GH2 Yutian, Xinjiang  Cultivated ~ 2023.11 - 8.75+0.061 4.94+0.159 3.34+0.081 1.70£0.092 18.73
GH3 Yutian, Xinjiang  Cultivated ~ 2023.11 - 9.44+0.107 5.09+0.089 4.31+0.455 1.80+£0.149  20.64
HM1 Turpan, Xinjiang  Cultivated ~ 2023.11 6.62 £0.136 7.60+0.119 3.22+0.049 3.55+£0.150 23.18+0.425 44.17
HM2 Turpan, Xinjiang  Cultivated 2023.11 6.46 £ 0.105 7.82+0.104 4.82+0.038 4.98+0.104 28.57+0.449 52.65
HM3  Turpan, Xinjiang  Cultivated ~ 2023.11 6.65+0.148  8.29+0.159 3.90+0.084 4.88+0.009 26.90+0.629 50.62
K1 Kenya Wild 2023.08 9.41 £0.021 5.31+0.333  7.06+0.045 - 8.44+0.102 30.22
K2 Kenya Wild 2023.08 6.29 + 0.034 — — — 6.29
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Figure 4 The fingerprint chromatograms of wild Cistanche in Kenya and cultivated C. tubulosa and C. deserticola in Xinjiang
Table 3 Results of similarity evaluation of Cistanche samples
Sample K1 K2 HM1 HM2 HM3 GH1 GH2 GH3 Reference
K1 1 0.881 0.647 0.745 0.63 0.899 0.834 0.785 0.852
K2 0.881 1 0.783 0.824 0.775 0.859 0.854 0.84 0.875
HMI1 0.647 0.783 1 0.988 1 0.887 0.95 0.975 0.945
HM2 0.745 0.824 0.988 1 0.985 0.946 0.986 0.997 0.983
HM3 0.63 0.775 1 0.985 1 0.876 0.942 0.969 0.937
GH1 0.899 0.859 0.887 0.946 0.876 1 0.987 0.967 0.988
GH2 0.834 0.854 0.95 0.986 0.942 0.987 1 0.996 0.999
GH3 0.785 0.84 0.975 0.997 0.969 0.967 0.996 1 0.993
Reference 0.852 0.875 0.945 0.983 0.937 0.988 0.999 0.993 1
11ig th C. senegalensis = B 53 Afi - AR P 25 AL 48 28 P I0 7K 17
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MR AT B8N ZE N IR R EE C. senegalensis, 31 HiX
P 51 5 A TR PN AR L BE AR . A HRIE R

A A B E PN AR iR 1) 1 e WSS, 78 H R SR i
TEEEI N KA B 70 SR G0 K B i Fi b, B K% & R
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lensis I T 7 3O, 3K 3 BRI AE MAZ JE D 1TS2 7 Bt
2R R BE K] psbA-trnH 7 B P B HE DLIX 29 P 1
B FHRIE C. senegalensis i 77 = A 35 70 ABHi
Y J& B VR 5% Suaeda monoica Forssk. ex J. F. Gmel.«
2K R BT A )& W Salvadora persica L. P ZEF}
W HE I I8 Zygophyllum sp. I G & & W B H1 32 45 K
Vachellia tortiliso AW R JE WEF A AT T
Bl Ab 28 B A Y S, hildebrandtii, VAR B K,
HAR N U ) —Fh R R 2, BAAVRITIER B %
fEABSEAE U T [ P R A 1) A LA DR
WRR B YR AR Haloxylon ammodendron (C. A. Mey.)
Bunge. F#RAR H. persicum Bunge ex Boiss FIZZEHERE J&
TEPIVY R RE Atriplex canescens (Pursh) Nutt.!'™; [F py
16 R A IR 27 32 AR 8 22 PP ) Tamarix L..
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M EF A A B o3 A, ] P9 A8 A8 R e 38 PR AR 2 11 75
TR T /DO URAE Y, T F JE 8 1 2 YN ZR AR
AR L, B EMEZERBOR, S 7 H B
2 IR R W] BEA B0 2 I A

AR 1) 2 R 2 AR AR R AR 2y A 0 H 5 A
ROTEE R G, AR EEERBR, X5 2
TBHAEA Ko Hop KRR 1R K H T, P 2245
/N, E TRV A HE, DA BB S3  E EE TTK2
KA IEAL T I A6, & R 4, 5 806 RUs s
5 B A, X5 AT AT FOAH A, KA H ) 5 Al
RO R E B T E 7 BB, H KT
= B AE P oS3 4, K1 HHRs: e 1 DY Fofo o e A
SR B 2 v TS B A A AR, (B AIC T e
PR . JUE RSB, K1 ATK2 ke 8 e
o B RSB, (H B AT T 4 A8 2% W A S AE [
AL IR rh DR Bl Ayt T A 7 5 V5 PR A 2
HERSSEY, Wi, SRS ARERN S — %5
R K K2 SRS H A &0, (5 b TR A B/ Jeik
FIWT 7L 55 2 C. senegalensis 1 IR 55, 3042 HHFMA
LS AR TS R E 2 R ST I

A2, AR SO I SR A ORE FIRIE IS, R TR JE
5 A DA B B O3 A, B ARG L Al g ZE N 2K A
AR, o5 [ 7 (55 B A A 25 8 A6 A A 25 B A A A
Pt 22 5, IR 22 7 T AR IR E AT ARSI
FHEMERR, G4 T RS DB .

{E& STk 5= 5 D0 S0 B i MO BR BB Y SO EE I A
5 YUk B S WO 51 0t DNA SRR 9, 2508 R 1 1 il el 68
Sl KBS Ak S ST S e S B A SR TR S A
JME e SO ) 2 B AT IR B G SRR R SR 9 R
BB BT EE TSI A T 445

FEEMIE: P VEH S A AER G R .
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