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Abstract: Objective To investigate the spatiotemporal distribution characteristics of kaempferol-3-O-rutinoside and ellagic acid, the
medicinal marker components of Rubus chingii, and optimize the processing technology to improve their contents based on the findings.
Methods Matrix-assisted laser desorption/ionization time-of-flight imaging mass spectrometry (MALDI-TOF IMS) was used for
imaging analysis of R. chingii fruits, and high-performance liquid chromatography (HPLC) was employed for quantitative determination
of the marker components in fresh fruits and medicinal materials processed by different technologies. Results Kaempferol-3-O-rutinoside
was mainly distributed in the outer layer of the fruit, while ellagic acid and its precursors were enriched in the receptacle. Both components
exhibited the highest content in green fruits and gradually decreased with fruit ripening. Compared with oven-drying, the sun-drying
process significantly increased ellagic acid content by 68.71% but reduced kaempferol-3-O-rutinoside content by 41.30%. Drying after
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steam moistening at 120 °C for 30 min followed by drying effectively improved ellagic acid content without significant negative impacts

on kaempferol-3-O-rutinoside content or the appearance of medicinal materials. Conclusion The tissue-specific distribution of the marker

components in R. chingii is a key factor affecting their content changes during processing. Timely harvesting of green fruits and

optimization of processing technology (short-time steam moistening) can synergistically improve the quality of medicinal materials.
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Fig.2 Spatiotemporal distribution of kaempferol aglycone in cross-section of Rubi Fructus detected by MALDI-TOF-MS
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diagram of the spatial distribution of ellagic acid/ellagitannins.
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Fig. 3 MALDI-TOF-MS analysis of spatiotemporal distribution of EA/ETSs in cross-section of Rubi Fructus
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A-effects of sun-drying and oven-drying on index components; B-effects of aging time on index components; C-effects of different post-processing
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Fig. 6 Effects of different processing methods on medicinal index components of Rubi Fructus
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SEERAIGAHFFI2], Dy IER R SR T IR
2E .

XL T IR I 2 S A A B IR E I AR AR
BEFRE L K3RAEN—FEERMMEY), HEEE
T RLHE OMZRFBICIIR B, REDITE K
A 25 080 R 5 1) S B SRS o AL E 20 SR BB T I
TR LR S L I s I B AR e 0 o 5 A e 31,
K3R fER AL R, TR — AR “Piiizs”
ERY ), BRSO AL (UV-B) 14, 5
TEPESAE AL, T ORI S R R AL 2R
flAhFUs-1el, [ERE, EA/ETs t A He L
YdE e, NGS5 I 2R B R S 2R T A
PRI, G A PR 5% e A SR AR A2 28 071, 4L,
EA/ETs 1@ it 5 B3P b & 2 B 55 A
(PRPs) 254 FUTE, 515 E Rk IS), 7E4R
BB, ML EA/ETs LLI Lk F 7 A ol ot
HEr AR IR 0T, SR E AR B, 9 T RS SR
PSP ECE LB B P, RS EA/ETs &S
TR B, MR ARy “ARBT A, il PR RRRAS
DR, il SR SR, RESEARU B O A% ) BB 3 AR 2R
R A A S SR, B A 5T i)
ARG RAH RS, IX AR T K3R A EA/ETs &
=R
4.2 MNIL3EAIEFRR 5 T HIHLE 4
4.2.1 TR ZE SR AR,
H WFNEE %5 2 Fldia s sl 23 (1 sema d R A . (I 7-
A): HHfZZERTE EA (68.71%), {HE 24K K3R
(-41.30%). X—FHUUFERIMER, 2 2 Fib &
DR HL AN [R] (1 25 8] 5 Ao 1 %o AS R i 107 07 A4 % S
A N7 b SR 28 SR

B, AT EA B4EFE, SCERAE T H S AR
AEfai ik, Wi« HW-RHE” RN . RO HELE
i, JESER KV, TR — AN REE R (moist-
heat) fFFEER, IMS 527K, EA BIRTARRD 9K
i ETs CANAIRR B 8552, TR T PR R 48 (B 4-B)s
XP GG RIS O B A B B R PR 3
5t MORHLEEET ETs g ee iR 1AL /K iR Cacid-
catalyzed Hydrolysis) 22, ETs iZ5 40, R K
HUEE BAUS 2L 230, MR, BT R A TR P G A
K KPR B, KRN E LR 43 AT, BRI
EA & &I .

FLUR, K3R 2%, DU T- HARR AR 1R 25 [R] SE A7
IMS Z55RIESE K3R i B o T/ R S RS
= (B 3-B)o £ HMKIA R i e, K3R Rf4k
TR TIRIIAIRAME (UV-B) . SEH R 59,
R B A LR 1) L 2R SR T, R R s
WU, 5 REJeBEE (photodegradation) W I12425,
BOMRREE UK T, SIREMN . R BhE i
W22, PECLAEMBIRAN S B R FERO, M2
WEGHIBAE P EAT, A RS TR R A, T
ICRESE AP AR B K3R. £5 b, HWREAE ) K
fEXE R (EA) S5RIZENMMIL (K3R) 2 MLl I
17, LTS 2 FhEbR S =R
422 ZRIENESG RN AL G 5R T EA 1)
T3 ChnfeAl) B R (HFRACIIFER 204, H K3R
H—EZHHRLT (] 6-B). AHFF L “ kR 7%
PR (PP3) T ZAMIAE 30 min WHf EA 5 &2
F+T 103.13%% CHELT CKD, H K3R FIZj#4 S
R¥FfE (B 6-C, D).

IMS &85 (K 3-B) 2RI TZRe8: H
PRI (ETs) 85T RIEN &R AR 201 L
A ReE (O NPT K mRoEiEE
e “REA, [EELZE (120 C) FIFBAZERERN
B, RS AN 27 7 A L e T 5 0 R )
ZARE RGN, HIANFHRIG. XEERIEAH
(1) ETs fEARFERS BRI (30 min) & 05— AN s s
HUEZ ST P &Y e SR A K P =N = 1RLT2 N L
) ETs HZKMRE AR, XAE 30 min N 5881 7K
fife i, ek H WEECR M RUR 22T, 5T, %L
ZAE 30 min AL BE IS E]AS 2 BL S| REAL TR E
K3R kAR I FEfE (thermal degradation),
B K3R SFERFFREE (K 6-C).

PP5 AbFEERIRIRAT T e K3R 1 EA & &,
{25 PP4 A1 PP3 #HLL, MMM EEHARE. 5
Gb, R BARES By LR B IR R, XA A REE
50 C. 12h BB ORI vk A T i R BN
K, MITT-FEL T FEREAERZ I AL, T PP3 T2
FEZRVR AL G ST DT BT, SR PR K i
fE, Zb TR FEGAH SRR RS (B 6-D).

Kt PP3 L2, & 2SI 1 XF
H A CAHES ETs ZKA#D I 2345 #E 4% (Spatio-
temporal precise control), 7E ¢ K EA 72 2 [ [F] I
BROES T XEHEEFRY (RJE K3R) FZ5H AR
BT o
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AWFFLAR G W] T R T 2 HRAR > K3R
N EA RSB A frE E 2o+
RISNE, JFEWEETRITAE, HWEHER
FRAAE R (MG W) S E&mE. XL
SOOI TR R R O R R . FE T, &
W FE AR AN RN 20 8 b 1 43 5 1 1) 4 £
B WS ROk E ST EA &5, HH
PEBE R MG AR 3 BERJZ KR Bk ALAL e
IS} 27 B (PP3) T, U REA FHZG IR 9= 2% T
PRI R FE A B AL R (K8, =BTt
EA &8, [FJIFDAIHCAER o BEOCHRFE, f RPREEHER
B K3R A2 M AL R A B TR G R N 3124
FAR @ISR A0 “REHEIN T @At 1 RS
B R LA, Xﬂ’ﬁxﬂ%ﬁ?ﬁikﬁ’]ﬁ/ﬁﬁﬁﬂfﬂﬁ
R e B BB SE R T R
FBAFR ALY R Hﬂfﬁ&ﬁ @R
SE R
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