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Micromorphological study on origin of Rosae Laevigatae Fructus,
Rosa laevigata Michx. (Rosaceae)

Jun-Ho Song*, Sungyu Yang, Goya Choi

Herbal Medicine Resources Research Center, Korean Institute of Oriental Medicine

Abstract

Rosae Laevigatae Fructus is a traditional medicine derived from the fruit of Rosa /aevigata
Michx. a member of the family Rosaceae. Rosa /laevigata was recently reported as a
new alien plant in Jangmok-myeon, Geoje-si, Gyeongsangnam-do. This study aimed
to analyze and describe leaf, petiole, sepal, and petal epidermal cell patterns of Rosa
laevigata using field emission scanning electron microscopy. The leaves of this species
were hypostomatic, and the range of the size of the stomata was 16.5-25.9 x 16.0-20.3
pm. Epicuticular waxes and trichomes were not found on both surfaces of leaves; however,
plate waxes were found in petioles only. Simple non-glandular trichomes were densely
distributed on the outer side of the sepal and glabrous on the inner side of the sepal.
Tabular rugose with longitudinal striations was found on the outer surface of the petal
and papillose conical with striations on the inner side of the petal. These results will
help understand future taxonomic works of the genus Rosa and the original species
belonging to the family Rosaceae.
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AT (Rosaceae)= 90~125% 2,800~4,8000 TO2 F+H BAFAELORE, T2 B
o] oo ¢ ofdd) x| o]l B, hole 374 & 1500 BHT9] Fu|n} 40| Bxsl=
Aoz Hygo] Qlovd rojgtulzerd P ol rofgknl kA gt (Aeh A Fof= o} 2]
EZ 7192 o= F 1570 ek ehol A= o] St olE § S YHEM )= Rosa laeviga-
ta Michx.9] 2 Q& gz 7t 7)% B37, 4P, HAZ &4 A, g 240 & 8%
Aot HB 72 BAY 5 gofst A7t 23] o]FojA 1 QU

FYA] 719%2R] Rosa laevigata= 71& (FHAEA o= AR e BERFoz? (2
AEA) A FFL H23 gigk, HEY Qo] BREsh= Aog A&sia 2. s A2
A AAAl AEH Ao X AR B9 oid £R9 AAA7E ER1=91, £9 7171 AE
Uito] vls) £ EA4L Hige g Iy FEIHUE E AAEo] n)7]|E o AEE Byt
GAY YR = Au|d(genus Rosa), Laevigatae B(section Laevigatae)?l &= AEZE U o]
EXSH= o2 Al g v 4E/dola, £9 2717t 5~9 mel g5, 3tEgol FRA
A% (glandular bristly)e] WAst= ERog HA LEATHY.

L =Y 7S g AER HiuEY, YR AR du(ERADE HIRT A=A A9
R Py 4 71A, B2 E HAREI AAEJo Y 271400 4 A= oFF] 94 8
Qtt. E3F FF A Rosa laevigata A& et A IA| SAH T A4 oat Yo
g Aede 3E A= olFoA AL A At

olo & dAtt= R4S 7Y RS nAIEEEE A gste g A 7|dAE B
Y] nAFEHEry F4& st 7| ste] 72ARR 45 1A sl

=2z
1. Az 9 9

D) A+ A=

716Dl S22 719E FEAUFE S0t A+ o2 st o (Figure 1), &
59 v|71& Y AE B2 AFoA AASHL U= A G 5LE A AAA AEEH Aol A
A ZARE 9519t Lee et al., 2021). AFE YA A|F+= FAA solution (40% Z=2HH
50 ml: 40% OFMIEAF 50 ml: 70% A& 900 ml, 1L €9 A=x 7] 1047t 18 & 70%
ofgtEo] Aghsto] AAREOZT HASFPTHAY EE HIS: KIOM20210446).

2) Ad Ax 4 717

A, FH, @), shHZEDY vAFEeHy P TS o A FE= gk AlY=RE
ol g5 1H(G0%, 70%, 90%, 95%, 100%N41 2+ 1A17h)E APk, A AR7(critical
point drying; SPI-13200J-AB, SPI Supplies, West Chester, USA)E ©]-&35}o] &H AZ3}Y
ot &Hd AzREH ARE 4FulE AFB(aluminum stub; 01501-BA, SPI Supplies, West
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Chester, USA) 9ol ¥ g o]2 ZZ7|(ion-sputter; 208HR, Cressington Scientific
Instruments Ltd., UK)E ©]-&35to] WP o2 40%7t 0|54 & AANEY FAMAAIH YA
(field emission scanning electron microscope; JSM-7000F, JEOL, Japan)& ©]-&3}o], 71&
A9 5 kv, A= AT (working distance) 7~8 mmolA &5}t

Figure 1. Photographs of morphology of the Aosa laevigata. A. Habit. B. Flower and leaves.

2. 43}

2 dan geld YT o, d% By vA|F-2E Table 1, Figure 290 A|ASH2H,
of#, shut ] wA|lFRE Table 2, Figures 3-4°] A|AISH3ITH

D 9 9% ®2 vAl#+x

jiull\ﬂi«] el viEW(abaxial surface)olA EfZl(irregular)siAdl G =AY, 3549
(anticlinal cell wall)}2 T+AF¥(undulate), BHESH (periclinal cell wall}2 ojLs ]-J_(smooth),
EZ2(convex)dtgth(Table 1, Figure 2A-C). &F=W(adaxial surface)olAE 554 (isodia-
metric) 282 UL, £38-2 AP} 4G 0] FAlo] W& (straight/curved) =3 om, ¥
o wj&Ay U5 WiEsta, E259h(Table 1, Figure 2D-E). 9 Fu]oj|A Fu4} &2
(epicuticular waxes)2 BQIE|Z] 9oror FA(eaf margins)S BIESH U HAA oA A =&
2 IR LUt



Figure 2. Scanning electron micrographs of leaflets and petiole of the Rosa /aevigata. A-C. Abaxial side of leaflets.
D-E. Adaxial side of leaflets. F. Petiole.

FAYYF 7EEFAE HiEW(abaxial surface)olFt 7ol EA|Sh= oW
(hypostomatic stomata type)22 UeEow EFZF(anomocytic) 2 & 1% tKTable
1, Figure 2A-E). THAIRS] 27|= 16.5-(22.4)-25.9 x 16.0-(17.4)-20.3 um [HA-(BH)-3
o], WAL 247.6-(345.4)-414.8 ym’E UEFGTHTable 1). §Hols AFFog Wo virg
71%0] BExstgon, FHAIEZY 7= 24.0-(28.3)-34.5 x 14.3-(16.4)-19.2 ym, WA
286.3-(344.9)-390.0 xm*E "&9 7139 3719} SASHA YETtHTable 1, Figure 2F). &
1 #Hols W(plates)o] a4 FEo] UAYsto] ExSHHFigure 2F).

Table 1. Micromorphological characteristics of leaves and petioles of Rosa /aevigata. NA, not applicable.

Abaxial side Adaxial side
Leaflets
Epidermal cell arrangement irregular isodiametiric
Anticlinal cell wall undulate straight to curved
Periclinal cell wall smooth, convex smooth, convex
Stomata type anomocytic absent
Stomata length (zm) 16.5-(22.4)-25.9 absent
Stomata width (¢m) 16.0-(17.4)-20.3 absent
Stomata area (um? 247.6-(345.4)-414.8 absent
Petiole
Stomata length (zm) 24.0-(28.3)-34.5 NA
Stomata width («m) 14.3-(16.4)-19.2 NA
Stomata area (um?) 286.3-(344.9)-390.0 NA
Cuticular wax type/density plates/abundant NA
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Figure 3. Scanning electron micrographs of sepal of the Aosa laevigata. A. Margin of sepal. B. Glandular trichome
on the margin of sepal. C-D. Outer side of sepal. E-F. Inner side of sepal.

2) ot ®y mlAlER

ot (sepal) 7FgAE o= Zo] 500 gm o449 71 AFF AH(long stalked glandular tri-
chome)7} 4H¥5}tH(Figure 3A-B). 2t 9JWH(outer side)2] EIAZ= EF25HA vl L= 3L
on, $FHL AP} FHAF0] A0 BEEUL, FFEL A (striate) 22 EFSHA Y
Ebtti(Table 2, Figure 3F). 282 WA E WX (simple non-glandular trichome)7} 2A§5}o]
E 25t HFigure 3C-D). 2t W (inner side)?] EOAN 2= THFOE Ueylth 352
AT FAbHA H g} FAFe] FAO] TEE oY, HESHE Hy thEA ufjEsta, F
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(concave)st TEEon, g FQI%cHTable 2, Figure 3E-F). oFH W= oF 25
x 14 pm 37]9] 7]&o] A5t

Figure 4. Scanning electron micrographs of petal of the Aosa /aevigata. A-B. Outer side of petal. C-D. Inner side
of petal.

3) S #3] vlAlExR

Shik(petal) QWO HIAE= EqFZoHA v oW, $F3H2 JAFH JAHAF0] FAlO
W=, HEHEL viEstal EE5HA Uebth(Table 2, Figure 4A-B). WY XA =
SHEoR wIEHY, £F3HL TA4Y, 52 RAFCE ES5HA BEEUHTable 2,
Figure 4C-D). 33 N2 {32 JHHoA FEMAY MEZF(tabular rugose with longi-
tudinal striations), WANA ¥3¥ 542 A ZH(papillose conical with striations)2.&
ZRI= Uk(Figure 4). 53] W= A& 9F 10 pm2] €3 E= EFEF 9] WiEe /39 ®u7}
b B E AHFigure 4A-B).
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Table 2. Micromorphological characteristics of sepals and petals of Aosa laevigata.

Outer side Inner side
Sepal
Epidermal cell arrangement irregular isodiametric
Anticlinal cell wall straight to curved straight to curved
Periclinal cell wall striate, convex smooth, concave
Trichome type/density simple/abundant absent
Petal
Epidermal cell arrangement irregular isodiametric
Epidermal cell type tabultaédﬁllglossriri\;ftijlf(f)lnlsongi- papillose Cotrilécnil with stria-
Anticlinal cell wall straight to curved curved
Periclinal cell wall smooth, convex striate, convex

B 1S B35 FYHEHT, Rosae Laevigatae Fructus)?] 7| €939 S YR A g o
H-3 219 TR E AALEF FARKRERH(FE-SEM)E o]-&sto] IHastal, AA5] 7]

9] B HiSHY FEHAA AR TEA BEEJCH, FH-H
ﬂ TR G g W R ERTolAe 999 AR 2
EH] MH(secretory gland)7} AHY YA LASk= A0 HIF o] °‘°U5|16) AUl Caninae
A Rubiginosae V2oL RE BRo)q Huli} Gdo] $AEE= Aoy Hyud vt h?,
H BE=o] ZAuls [gevigatae B U 150|ERE, AulL Laevzga[ae A 9 HyoE=rg 9

24 FEo] UYBUA %= A& AAIE 4 Qitt 3, SAHURet 24 £l AHuE
(Rosa multiflora Thunb.) & #F3 9] Z$ v dr 7t A YA UA O]- o7 Ueht
%W‘Eﬂ‘/}l'f—g} FEHJA®, BV Synstylae Aol &8k vl 9 Ey] 2o 95 9 W}
A& W A EFRAAE AA = FEAA 1T 227t Ao

715 EFA B ST SAct= oW TR, EFFo] UEHeH, gz IA

HZ%E 2719] 7180] RISl o, o9 #uds o RoALts tEA WY o4
g2lo] gAsto] lE o 2 ERR AelvRolA: EF23 9 o|HrEdel vEht =
BRFo] 593 AL FR5te AoE SRIFAG®. 753 239t Buar GEe BFelao
2 714 Q= JEE Aot w9 -85 YA E A ot E95] Hujdo| ot ERE W
G UFEZ(Sorbarieae), HEZ5UF=(Neillieae)ol| Al

|

rl

SEEEPEELEE PEEEE
§-84Jo] olg u} QU0 ojof o]E FA 2 —E—Eﬂ;ﬂ 84S glsk] A8 <4 Rl
%3 H(section) $%F, ol(subgenus), (genus) FECE E7gsto] vl B4 Bart Y7
E‘r.
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(multicellular glandular trichome), Yol £X3}= 2]2g & (ribbon trichome)?] FZo
Fo- FESRe 83 FEYo] FA v Aok, oEoA el & S e ohet P
3 oH RS 7HE gRlsts A7t 29T AoR At
sho] Az eHolA FER, WA T_—r;o e 2P s Yepdt. 53|
FFAY AR dopAER W 75~80%9] RRwollA 2= FEE 2 {FFY *13751_
9] S-Rui7io} igo] Qrta HuH ul °1E}22 » SRR A A B 5 EFRE
g P izt ddS Uetdle 714 382 U= 2h, ohEe] RujAx=
AEFeH Ao A8/ = shed|, Aulet WollAle Sibbaldia £, FBUFED, 28U
FE90)A 1 5847 At Aol AAE vt Qiek. ol b2 A w2 A UR]
o EFTo] £ A9 AFeR st st 9 vl £4 D ark Ao ERE A
]l oo N FH= Y 5—7—01] &5he 3K Rosa rugosa Thunb.)9] o] A+ Ak} A=)t
Aot 25 B AoA FRlH NP ATt st ] g kAt g 24 '31—]'9] Aol Higt
A= 2 & et %g ot ESE, oFA FdA= /\}Q-Q“ gl B, =l ReEe
FeofAet AU Gl vl FEisH W 245k A7E @ EoloF & Aol
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