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Comprehensive targeted metabolomic analysis of fruit stalks
in two species of Hovenia plants

YING Junhui', PAN Wenwen', ZHANG Hua’, ZHOU Shengcai', LIN Yan®, ZHANG Junhong®, CHEN Shitong*

(1. Lishui Vocational & Technical College, Lishui 323000, Zhejiang, China; 2. State Key Laboratory of Subtropical
Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 3. Baiyun Mountain Ecological Forest
Farm in Lishui City, Lishui 323000, Zhejiang, China; 4. Lishui Forestry Bureau, Lishui 323000, Zhejiang, China)

Abstract: [Objective] This study aims to clarify the metabolite differences in the fruit stalks of Hovenia
acerba and H. trichocarpavar var. robusta, and lay a foundation for the development and utilization of Hovenia
plants. [Method] Through a comprehensive targeted metabolomics approach of high-performance liquid
chromatography-tandem mass spectrometry (HPLC-MS/MS), the differences in metabolites and metabolic
pathways in the fruit stalks of H. acerba and H. trichocarpa var. robusta were analyzed. [Result] A total of 1810
metabolites were detected in the fruit stalks of the two Hovenia species, of which 782 metabolites showed
significant differences (P<<0.05). Compared with the fruit stalks of H. acerba, there were 378 up-regulated
differential metabolites and 404 down-regulated differential metabolites in the fruit stalks of H. trichocarpa var.
robusta, and the relative contents of tannin and quinone metabolites were significantly down-regulated. The
differential metabolites in the fruit stalks of the two Hovenia species were primarily enriched in the biosynthetic

pathways of phenylalanine compounds, flavonoids, and isoquinoline alkaloids. Among them, the extremely
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significant differential metabolites included alkaloid substances such as ligustroside, N-methylligustroside and
methylcoclaurine, as well as flavonoids like naringin, naringin chalcone, and 2’ ,3,4,4° ,6° -pentahydroxy
chalcone. [Conclusion] There are significant differences in the metabolic profiles of the fruit stalks of the two
Hovenia species under the same ecological conditions, especially the relative content of alkaloids and
flavonoids with medicinal value and high sweetness. [Ch, 7 fig. 1 tab. 41 ref.]

Key words: Hovenia; comprehensive targeted metabolome; fruit stalk; alkaloid; flavonoid compound

BUR Hovenia acerba &[4 Ft Rhamnaceae HUEJE Hovenia i KM IR, RFREIAL, BURR S H]
Mrfdm, HORBE & ORISR 90%., R R, WiEHt . ERFE, BReselm
{0, St B RAUE H. trichocarpa var. robusta HULJE A FT, MR BE AT KR LT, EH
AR OB R T, WIRREEFEEH, TS B . e A 2o S, SRR R 2 g &
B, HEoR FE M ARG Y £ 5, RRIFPR AR R SRR )R o AN i T AR
AR RS SR 25 5 R B AR R SRS R o MM TE S AP e B 22 o PRIG, S EEGT
A FHASREAS [R) A B, XL A G 4 B AP

U AR R A E . SO T R S A T R Oy v, FEZR W Camellia
sinensis” | W% Fragaria x ananassa™. 1 K Zea mays"" il ¥ 8L B AT Phyllostachys violascens var.
Savistriatus!™ ZERLYIHI AL BN FI S BORFERI SR T2 79 filin PENG 45U R ] LC-ESI-QTOF-
MS/MS FAR XS AR AT 2, & AR AR A T A IE PE 52 . BT R B 5T i 40 B IE AR G,
LBy o ] BEJE AHMERA T TG MY E 2 0), BB RS E I BRI rh S A IR . A
BLER . i 10 1R o i S S 52 g XUBR A AE B 40 . YANG 817 5l o s i &9 . BRI A0 F2 238 57 L
STEAERESS . B, BRBTREERSE LAY, HAEE TR

HAT, XM 2R h AR B R D RE £ i O T AR HTAENTS X AN [ AR R
T T 81 2 e 3 R AW S R DO i U P A e A ek v/ D i ey 2 3 2 TW i [ B N b
SUMFPRRREAL G . RO, ARBFFE AR RO B R AR R A e b ), i )iz S ) AR 2 2
E 2 PR IG5 5, I BUEFMERIEAL S W A PRI S R A R SRR B iR S %

I

1.1 ##

PR WA I K T oz I A AR R B R A . AR R R, E3K0E, TE (K 1 A);
S BRI RRAZR, IEERE, B asii s E (B 1 4). 2023 4 11 J1 13 H, 78 2 FiHER
A, PU. . db 4 DIThL, SRS A NAVIREE, ARG R A, —80 C f/fF. TEM A
5T AP R PEHUR AR, B RUR T 0 FH T 2 0 ) A 2 2

0.5 cm

BUACE): B RBURA).
B 1 2B e R EEAR
Figure 1  Fruit phenotypes of two Hovenia species
1.2 RFFANE
FREL 50 mg FE A M A, W MR T 1200 pL $2 BUR (— 20 °C B4 B IR B0 B0h 70% B BEK N b
B ); WRBE 6 Yk, HUKIE)BE 30 min, %K 30 s; 2.0 3 min (12 000 remin”', 4 °C), WH i, H



55 42 5 X ) PLRWERE 2 B AR AR SRz #E i A QL A 3

0.22 um FAFLIERE L VR AL A, PRAE TR, EA T S RORORE €538 (UPLC, ExionLC™ AD) FlH3 I BT ik
(MS/MS, QTRAP® 6500+) 53#7

{0 3% 214 . Agilent SB-C18 1.8 um, 2.1 mmx100 mm, ¥ii# 0.35 mL-min'; i 40 °C; #JEkE &
2uL. WAIAHSA:: WBhAE A EEAiK AT ECH 0.1% MHR), WshiAH B i I OMARES 4L
4 0.1% HR) .
1.3 SGitsah

i Analyst 1.6.3 B0 A BTkt oo, 320w s %, R 2 MmEE. FIH
KEGG #(4#i /% (https://www.metaboanalyst.ca) X} 48 72 | (A vE 17 D BE A or 283 B . il i A SIMCA
14.1 B4R P 2EAT 5 R0 (PCA) FIIE A P die /N 3 21 31 43 1 (OPLS-DA), H:H OPLS-DA (¥ S-
plot B FHUNFIE BRI EZ AR CR, MT4A EAAMAE AN EERRZEREE, 46508
WA TTEE (Vp) =1 AR, AR E SR Vip (<1 WA, MRYE v AL B AR fb ) g 3 PR i
3 22 A . N HHESRL S (permutation test) B OPLS-DA #ER AT SEME, 3l ok BEMLFT SLEEAS AY 43
bR, HRTE S PP RIRL, DOk i e SRR SEbE . RP MBI AR, AR T RIRL A AT iRk
RIS RS Ay 2/ 05 B RERE AR . b RAX FRRBIRIT WU AR i (X FE) RIFR AR RPY R BRI
i) o7 A% i (Y AR B ) M R, OF Ron BRI TN AR 1, 07> 0.5 Bk K ap A A . i a8 fiff ] Excel
2019 FRAFXT B HEAT AR AL AL FRAN TR 56 . $EE AT TR TS 2 ALRE SR PAE, Ok
25 . i KEGG X 22 A kA 7 i o0 A, 159 210 22 AR B & AR 45 R . FEAESE
Vip R YI X - H B DT A o logoF e RAE 22 A58, WE MUY TEREAHA X AP 3N ER

PMER LA, TEMEFRAREAR A AP A A X 5 TR IR, SEARS . P T RIS R 45 R 1Y 2
Ik
BRI R AR
=2,

ot x SRR, 1 RERIIE, o REURITRRE.
2 BREHH
21 2 WARIERABRIR AR 5 B AR

XF 2 PR R AT RE 5 #E 4T UPLC-MS/MS 4317, i & EE(10.T7%)
Sk 13 2 1810 PRI (B 2), A1 SERK == . . %%%ﬁzﬁg%w&m%)
307 (16.96%). A= W1k 195 F (10.77%). Jig 2% AR R R(.18%)
221 Fp (1221%). £ HL 12 65FF (3.59%). i 2

W HEZE(12.21%)
WAL TR S AT (2.98%)
191 F (10.55%). B 7" 13 % (0.72%). §§ f& 15

W A HLER(3.59%)
W A (14.48%)

K@E&?(II.M%)
(0.06%). M 25 18 % (0.99%). 0 R 25 207 Fh m lﬁggngi
(11.44%) . ZEEMR B HAT A1) 146 T (8.07%) . 1% H W 1(0.72%)

11 25(10.55%)

M Je FeAT HE W) 54 Bk (2.98%). KRR M & B R . o A
130 F (7.18%) LA K HAWARE ) 262 Fi (14.48%). 5 Figure Zgl\itabfliji} jasziijf f?iﬁjzji#i ]t]wjg Hovenia
B AR 1, 867 Rl AR 7E G M T JL AR AR SR AR specics
H A, 943 R R
22 2 MAERERIGANER S S

KB R 2 RIS A AC I A 22 5, R 22 iR R B0 O B e 4L B s R AT 2 e e B
TR AR . 2 AIRERN Y 3 N E R R A, AR AL 2A A T T 5 (8] 3A). PCL il PC2 23l i B
T RASEE 52.9% M 14.9%, RiTTTRCRIS 67.8 %. KA 2 AR KRB A 802, IFFESH—F s
EAERE, R 2 AR TE AN 25 R W BT T SR S 2 AR 2 AR DG
(® 3B).


https://www.metaboanalyst.ca

4 wOTL A MROR R e 4R 20244 X A 20 H

60 0.08
A ® HI
mH
30t 0.04 |
g\f @ A QC @
. N
T 0 d | T 0
S - 5
=~ 30t PY -0.04 |
760 1 1 7008 1 1
~150 -75 0 75 150 —0.04 —0.02 0 0.02 0.04
PC1 (52.9%) PC1(52.9%)

HIBUE, H2HH B SR, QO W 72 S il B2 rp MO R B 0P b RE AR . BIRIH IR R A R AR 1 .
A3 2 AR EMS R PCA F45 B (A) F 8478 (B)

Figure 3 PCA score diagram (A) and loading diagram (B) of fruit pedicels in two Hovenia species
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Table 1 Metabolites significantly enriched pathways of fruit pedicels in two Hovenia species
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