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Abstract: Objective: In order to control the herbal quality and select the optimal harvesting period of Rosa cymosa Tratt.,
the contents of total polysaccharide, total organic acid and ellagic acid in its leaves and stems at different harvesting periods
within one year were studied in this paper. Methods: The samples of leaf or stem were collected monthly from February to
December in 2021, and dried in the room temperature, then, their total polysaccharides, total organic acids, and ellagic acids
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were determined through UV spectrophotometry and high performance liquid chromatography (HPLC), respectively. At the
same time, the quality of leaves and stems at differenet harvesting periods were comprehensively evaluated by cluster
analysis and principal component analysis. Results: The contents of total polysaccharide, total organic acid and ellagic acid
in its leaves and stems showed some fluctuations throughout the year. The contents of polysaccharide in leaves reached
higher levels in July (22.689 mg-g' and August (23.164 mg-g™"). The content of total organic acids were highest in
February (111.484 mg-g "), June (113.342 mg-g"), and August (102.425 mg-g'). The highest levels of ellagic acid were
found in April (0.074 mg-g™"), June (0.077 mg-g ') and August (0.074 mg-g'). The contents of total polysaccharide in the
stems were higher in February (15.650 mg-g'). The content of total organic acids were highest in May (171.123 mg-g™"),
September (178.960 mg-g™'), and February (125.393 mg-g™"). The contents of ellagic acid were significantly higher in
February (0.037 mg-g ") and April (0.038 mg-g') than those in stems harvested correspondingly in other months. The
leaves and stems were divided into 3 categories according to cluster analysis, which was basically consistent with principal
component analysis. By principal component analysis, the cumulative contribution rates of leaves and stems reached
77.067% and 82.970%, respectively. The results showed that the comprehensive evaluation of leaves harvested in August
and stems harvested in February was the highest. Conclusion: Therefore, the comprehensive analysis determined that the
appropriate harvesting period for Rosa cymosa Tratt. was August for leaves and February for stems. The results of this
study could provide some references for the quality evaluation and harvest research of Rosa cymosa Tratt.

Key words: Rosa cymosa tratt.; total polysaccharides; total organic acids; ellagic acid; cluster analysis; principal component
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Table 1 Sample information of Rosa cymosa Tratt.

SRt AN S i AN
2021-02-25 S1~82 J1~12
2021-03-25 $3~84 13~J4
2021-04-25 $5~86 J5~16
2021-05-25 $7~88 77~18
2021-06-25 $9~810 J9~110
2021-07-25 S11~812 J11~I12
2021-08-25 S13~814 J13~J14
2021-09-25 S15~816 J15~J16
2021-10-25 S17~818 J17~118
2021-11-25 S19~820 J19~120
2021-12-25 $21~822 121~J22

LC-16 B S OAH AL S A 5 M BR
Z3H]; UV-9000S BUELAHNAT DLA-6 6T oot
RN ; SPD-M20A B — A5 MED A B B
LS TRINA BRAS 7], BSA224S BISFAT RE FELF)
7; GL-20M B S B R 0L KPSy A RR
45 H] HHS-11-4 BUR BRI KIEER RSt
AR F]; SB25-12DTD AU FS IS Vel T I H
2R R ] YB-4500A I ZZ DIRER AL
TR T A BRAH] o
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1.2 WA

1.2.1 BZEREmile SIS EEP Jrik,
BURE S R G = 50 1 g, KR, BB
dh, Jinzk 200 mL, JinFUElR 2 h, B4R E 250 mL
o, F/ARR PR 4 WK, BERE I, Ik =2,
o), uEnt, KEEF A 10 mL, INJG/K 20 25 mL, %
A, YR 1 h, B, 85,05 (4000 r/min) 20 min, #25 F
TR CLEERT PR, DTRE ORI, 3 25 mL
O, BI04, Ik B2, ¥4, RS, & .

e EBOREUE 1 mL, 53500 5% KA 1 mL,

RA, MBI AGLER 5 mL, 251, T 100 °C K¥GHm
¢ 20 min, E VKK 5 min, BUH, 78 488 nm K
KBTI E W OCRE, 45 A (mg- g D .
1.22 R2AVPRSEANE  SIRABEERY ik,
PREUFESOBIR 1.0 g, W5 PRE, BB LR, I
TCIK ZE 50 mL, 257, #8575 (40 kW, 500 Hz)1 h, &5
> (6000 r/min) 15 min, B I 3/ & AE 450 50 15
£H.

A BRI 0.1 mL AT 10 mL iRE H,
BT 100 °C P7RE T, S35 5% B R - VKBS TR %
W& 0.3 mL, {R57, HGENNAGEEERR 1.0 mL, #7257, T 60 °C
R, B, B KoK S min, DA 5.0 mL vKES
1%, VB4, 2R E 10 min, BUH, ZEJE K 550 nm 4b
MEWSCREE, 45 LIREIRES (me-g ) TR,

1.2.3 LIRS s i

1.2.3.1 FEEEHIE  FREGES 1.0 g, FEMRE, BH
FEHIEH T, KR 75% WEE 50 mL, ¥4, W
AT (40 kKW, 500 Hz)30 min, 1R%5), B.0>(6000 r/min)
15 min, 5% B I _EIER 0.5 mL, /il 75% B EEEE
% 1 mL Zafh, IR, VA A A -

10,35 A 2 . 2 3% 44 . SunFire C3(250 mmx
4.6 mm, 5 pm) .,

VERR R 7 i s AR SR LA 201 -0.2% B R ¥ TR
(15:85) M3 BhAH; WiiH: 1.0 mL/min; F1:77: 35 °C; ¥
FEA 10 pLs KA 254 nmo
1.2.3.2 ZPEXRRFTEL R & UG AL IR XT 8 %
V&, FH A B A C sl B o s v 5 45331 Sl 50, 20, 10,
5. 1 pg/mL MIFRIEMZRIE IR, R aE 454 1.2.3.17
TR ARURBERE, 10 SR A pSg A . AR (Y ) 90
AR, b 8 S B R B (X)) SR R A bR, 4 1 o
gk,
1.2.3.3 AHHEIREE B BEELIER, $71.2.3.17 35
TOFESAFIESENE 6 IR, IESEIRAEIR A4 A I T
FH, 7154 RSD.
1.2.3.4 EEMIRLE  BUA R H /N5
BRI FNZEARL S 6 4y, $291.2.3.17 W F IF il 6 15
PR EUE, $2 € 1.2.3.17 300 F 5355 4 F 2, 10 skide
TR, T/ N FIZE HP AR R &7 5219 RSD .
1.2.3.5 FooE Ml HR]l— SRS A 1 /N AR 5 A
I FIZERR S, 322 ¢1.2.3.17 50 F il g it sl

VW, 391 0.2,8, 12,24, 36 h#“1.2.3.17I1
O A5 A2 , TE SR T AR, TR/ N i A i 25
PAERIE R ALY RSD.
1.2.3.6 InAEIEIReRREEs  BE A& im0/ NSRS
PRI INRSSEE, 43 BN —E BLAORRAEBR X R
W, F1.2.3.17 500 B il sl s, A < 1.2.3.17 T
A S AT HE AR I R, TS AR e i 2= R
RSD.
1.3 IR

A B EA TS =R, 485 5 DA XS CEH(EhrR
HEMW 22 ) F75. HFIFH SPSS Statisctics 26.0 FA-X1%%
YA T 225307, P<0.05 FRrn 225 3% FH Origin
2021 M TLIE
2 HBRE5Sh
2.1 FEFERLER
2.1.1 MR ONEE . EEM. R EAInAEE
W sg BRAEIR S e A 20 0 T B 5350
Y=93370X—89010.7, =0.999774, 455K HEBLILENR
TE 1~100 pg/mL JEEINLLIEC R RET

BEAE TR ORS 8%5 % RSD F 0.21%. M FIZE Y
= PR M RSD {E 43 5 M 2.78% Fil 1.44%;
1.65%FN 2.15%., FRUMNEHHER T RUf. HIkEE M
R A HAE S 07 36 h NESE o

R 2 45 WoR, BRAERR A M %1 RSD 45
Sk 1.08%. 0.94%. 0.91%( 1t ) ; 0.74%. 0.92%.
1.86%(Z%), KW IR E4T .

22 kERIBCRIRIG S

Table 2 Results of sample recovery rate test

R OFAR OMAE SlE PR RSD
(0.1mg)  (pg) (pg) (pg) (%) (%)
1.0004  3876.02 3102.06 696431 99.56
1.0003 3959.05 3102.06 7071.31 100.33 1.08
1.0005 3890.26 3102.06 6937.01 98.22
1.0001 3785.88 3877.57 7539.85 96.81
AR (M) 1.0007 3885.69 3877.57 7693.59 9820 0.94
1.0005 3810.55 3877.57 7551.71 96.48
1.0002 3908.87 4653.09 8502.93 98.73
1.0001 3773.06 4653.09 8385.33 99.12 091
1.0002 3976.81 4653.09 8651.56 100.47
1.0001 128479 1027.93 2313.09 100.04
1.0006 1317.16 1027.93 2330.70 98.60 0.74
1.0004 1299.55 102793 2317.68 99.05
1.0002 1321.89 128491 2589.16 98.63
IR (ZR) 1.0001 1310.62 128491 2558.14 97.09 0.92
1.0004 1342.39 128491 2610.28 98.68
1.0002 1299.61 154190 2874.25 102.12
1.0003 1286.40 154190 2851.85 101.53 1.86
1.0001 1339.01 154190 2859.71 98.63

X
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(P<0.05) . AS[FEIRUCHTHA/N R g Fn = rp =
B YL S B 9.563~23.164 mg-g ! F1 0.763~
15.650 mg-g'c AS[AIRUSCA /N 5 A i AN 25 vp i,
2R ERAR 2B sh Ak, itAE 2 5] 8 A
SR & B2 B0LEEH L THEE, 7 8 A RIKM & &
v, A 23.164 mg-g ', 8 HF) 11 HiZW NI, BiJs
11 A3 12 AT, BHEFE 11 AR & 281K,
N 9.563 mg-g', ZETE 2 H B 7 A RIS H BT
TR, FLAE 2 ] RIS eSS, i 15.650 mgg !,
TAE 7 H RWmy & 58K, 2 0.763 mg-g', 7 H #
8 ARy e T, o /57E 8 H#] 12 ARk
PSR R . BFFREE RIS, /N An-Fn
ZE R RS RS BITE 8 AR 2 ARE T His N,
FH A NS g R S b S 2 B T R S R KRR
A6, EZERREI BT RS, /NS pore e A= %8
P, T EEEFER R I RE AL, ARZEFP S o R A i
¥, SkELRE, 23R FEHRES RN

F 3 NSRRI N gt b S 2 A DLRR AR IR

e

75 (X+s, n=3)

Table 3 Results of total polysaccharide, total organic acid and
ellagic acid content in leaf of Rosa cymosa Tratt. at different
harvest periods (x+s, n=3)

- B e BAVRE & BRACTR & i
SRS 4 o o o
(mg-g™") (mg-g™") (mg-g™")
2021-02-25  13.985+0.59040%  111.484+1.13589"  0.058+0.00016°
2021-03-25  12.552+0.44314"  64.847+0.59991"  0.068+0.00013°
2021-04-25  12.825+0.55940°  80.808+1.01264°  0.074+0.00002°
2021-05-25  13.844+0.80534%  81.662+0.69258°  0.068+0.00021"
2021-06-25  14.174+0.50626%  111.342+0.57809°  0.077+0.00001*
2021-07-25  22.689+1.02826"  74.572+0.57488"  0.059+0.00012°
2021-08-25  23.164+0.99855°  102.424+0.54725°  0.074+0.00013"
2021-09-25  15.335+1.00837¢  82.130+0.9384°  0.060+0.00014°
2021-10-25  13.459+0.72666%  87.905+0.46419°  0.0410.00004°
2021-11-25  9.563+0.84913¢  99.163+0.68044°  0.047+0.00007°
2021-12-25  19.593+0.87537°  66.990+0.44310¢  0.039+0.00006°

T W AR A AN 555 R 11R] 2% 57 .2 (P<0.05); R4l o

R4 RFERWB NSRS RCEE D ERERR . SRS Z
Wl R SE 45 2R (R£s, n=3)
Table 4 Results of total polysaccharide, total organic acid and
ellagic acid content in stem of Rosa cymosa Tratt. at different
harvest periods (x+£s, n=3)

R4 A7 ki A~ 5L P A=A AL if A
2021-02-25  15.650+£0.57527*  125.393£10.53941°  0.037+0.00009"
2021-03-25  7.148+0.26655*  77.721+4.38972¢  0.024+0.00007°
2021-04-25  7.880+0.42626°  100.165+2.87859°  0.038+0.0008"
2021-05-25  5.370£0.40611%  171.123£5.79726"  0.024+0.00001°
2021-06-25  5.676x0.62973%  101.325+3.94510°  0.035+0.00007°
2021-07-25  0.763£0.07466"  42.145+2.26236"  0.033+0.00007°
2021-08-25  7.820+0.53104°  81.610+4.00200°  0.024+0.00006°
2021-09-25  6.251+0.38399  178.960+11.90443"  0.021+0.00006°
2021-10-25  6.734+0.64687°  54.286+8.57434°  0.013+0.00002°
2021-11-25  4.603+0.68544°  72.150+5.75302¢  0.018+0.00003°
2021-12-25  1.159+0.20952"  22.241+3.16786%  0.016+0.000003°

ni, AR A A BRIIRE TR, /NIRRT A S, A5 RS

LR, S G MIE R S R B . X S RiAE

FRAER 5T 45 S rp B 2N T ST B S 2R IR
LI P45 SR — 35

2.2.2 AN[FEERWSCHTHA/ N SS g S v oA BLER &

BHshEZEE R 3~38 4 Mgl S n] 2, AR IE R
WA FF 30 /0N TR A e vh B LR R 2 Sk

(P<0.05) o A[EIRWCHS B /NS # gt AFn 2 vp g

HLER &5 43 SIAE 64.847~111.484 mg-g ' Fll 22.241~
178.960 mg-g~'c AN[FISRIWATHA/ N5 g h S A B
PR & A I 2 e sh ARk, e 2 A3 3 A
R PR R, 3 H 31 6 H RIS SR I )
K BT, 6 H#) 12 A R & B2 0k sh =0 FRE; 78
2 H.6 HAF 8 H RIS ER S, 53758 111.484 |
111.342 F1 102.425 mg-g', W7E 3 A RIS
%, i 64.847 mg-g ' ZEFE 2 AF] 5 ARKM &=
S shaC BT, 5 A3 7 A RWAY & P R RE,
7 A F] 9 H R & EEE T, 5 7E 9 A #)
12 J SRR & i sh=CF . b te 9 131 5 J1R
WA P B B i L 43 1A 178.960 i 171.123 mg-g ',
MAE 12 F RIS, o 22.241 mg-g '

FEY AR P = G2 RN B R Bl S A ) L
St HGUEEA | A RARERS | AR IR M IAEE R AYAR
Ao & A AR Y S5 RSB, Bl Z= 1 T HEL, /N
BRI A, I RIZEER I AP A K, Yk
AR ) I T, XS IR AE S At
AR N TR 5 A RIS el AR —3G 5
E RSP P ARGV . BAA PR
TE /NSRS [RIFRANE K AR [RERASEAS R SRS 1) 55
AR, HA & SR & B AR B .
2.2.3  AN[ARWCES A/ INSL i fi A= TR AR R B
IS8 e 3R 3~38 4 I 45 S nl 0, AS ARk
B 0 /N O 3 g e RN 2K rh BR A TR B 25 Sk WA
(P<0.05) o ARSI/ N 354 0 I ZE T AR R
o 78 @ 4 3 AE 0.039~0.077 mg-g ' Al 0.013~
0.038 mg-g ' AIFIRUKHTHA/ N Ak i FIZE e
RS e B AR At T 2B R kA, HopnaE
2 3] 8 H Ry & s 2 ik sh = o 4 H .
6 M 8 AR EEK S, 75l 0074 .
0.077 1 0.074 mg-g ', bJ5 8 H & 12 H & F &
o 10 H A 12 A SR & =3R4 518 0.041
F10.039 mg-g ' ZETIEHBFTEMN 2 AF 6 AR
W 3 sha XAk, 76 2 AR 4 A RIS B80S, 47
B A 0.037 F1 0.038 mg-g!, H)m 5 T REEE, 17F
10 H RIS 5K, 7 0.013 mg g s % FLigF
GER I, /NIRRT AR S e T/ IR R

Y R SR S E K A BT & E R, B8
JE RV ISP 0T R IG Bt S S R P
HERKEE, WZEYTTE S S ek R,
T MRGE AT i) LU Y, SRR & e e 4 H
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EASEEE LI, HiaRE 8. 9 A &rmiks ik
{H, T AE R SR B e R R SR X5 WA
G0 R MRS B AR SR 5~9 A AHIE, A1 aRER)
WG RAC ST T e & REFE LR Y 8 H R AJik
B 4 AR — 3, 5T RO WIS A 7N
A ARG & s B R E 3 ik, it & A
AeFRAL, PIHAE /MRS AE 4. 6. 8 H il BURIK
3, BT OSSR AR 1) & B o
23 BESHh

iz FH SPSS26.0 FAF X A~ [R] SR WL B 1 /N AR 35 7
M FIZEARE S 3 Do & EE S R T RER
&, SRR BIBER EE TR, LI REMAE S SR EE 2R
M EEREARIE 1~ 2, g5 MoRRIEIT R, ihdr, 2428
[AIfE SR S, R 33, —FH4.6.3.8. 11, 2,
—2N 7,10, 12, 55— 5.9, ==, HaEE
HASEF, R 32, —2Fh 211, 6. 10, —FEH 7,
8.12,55—F&H 4.5.3.9;
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Fig.1 Cluster analysis of Rosa cymosa Tratt. in leaf
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Fig.2 Cluster analysis of Rosa cymosa Tratt. in stem

24 EHSAH

PL 3 AN B4 o B s 45 W R AR i, SR SPSS
26.0 FRAFIEAT E RS, BEBURRIEME KT 0.7, H
Hr i FNZE BB BT A EA E] 77.067% F1 82.970%
FORT 2 Ay, RIIX 2 sy BE R 4 f 03
NSRS A R 2 T AR ROEAN R . ARE A sy
155y B BOERE, oo (D) L A () s
1 FIRFA555(F1) L #20530(2) A A =05
2 IR 455 (F2) , FHAS G431 7 24 BTRR R A,
LA 2 A~ F 855 %/ N SR FIZE A T LR GV IEXT

S RPATHEF, 22 (3) . A6 T H LA 51T
#r Fo

M F1=0.6353X, +0.5636X, +0.52780X, = (1)
2 (2
2 (3

F2 = -0.07294X, - 0.68269X, + 0.76817X,

F =0.57294F1 + 0.25675F2

Z£: F1 =0.73495X, +0.621677X, - 0.270255X,

A D
F2 = —0.108068X, +0.5013970X, + 0.85870X,

= (5
F=0.41913F1 +0.35154F2 7 (6)

Horp, F1. F2 ' X ~Xy 2 51HE M R ECRIE T
RSKNWEE. FlhZ=5HAMWRE L6
RS 1R 2 T 25 BTRRR

RS AHETRIGH T B

Table 5 Initial factor load matrix of each factor
5y Fsr F 2
B 0.833 —0.064
it SRR 0.739 -0.559
AR 0.692 0.674
JsE~ i 0.824 -0.111
ES SRR 0.697 0.515
AR -0.303 0.882

F 6 FHIEAR. 2 TR A TR

Table 6 Contribution rate of characteristic roots and principal

components
Iy FRIERME J5 22 5T (%) FERTRE (%)
i 1 1.719 57.294 57.294
2 0.770 25.675 82.970
e 1 1.257 41913 41.913
- 2 1.055 35.154 77.067

FHPPUTASE YA /DN R Al AN 2548 TS
Iy LREARIr . HER DL, i 7T~ 8 M, AN[EIR
W NIRRT ZRE 15 s BRI 8 H L6 A .
TH2H 9A 4 AMS A 12,3 H.10 H;52%
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Table 7 Principal component score in leaf of Rosa cymosa
Tratt. at different harvest periods

Ay Fl F2 F He#
2 0.69 -0.93 —0.04 4
3 -1.52 1.1 -0.25 8
4 -0.99 1.01 -0.06 6
5 -0.67 0.62 -0.06 6
7 0.33 0.31 0.24 3
6 0.74 0.48 0.48 2
8 1.57 0.61 0.87 1
9 -0.23 0.13 -0.05 5
10 0.05 -1.31 —0.44 9
11 -0.3 -1.37 -0.61 10
12 0.34 -0.65 -0.09 7
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Table 8 Principal component score in stem of Rosa cymosa
Tratt. at different harvest periods

A F1 F2 F He#
2 2.56 1.61 1.88 1
3 -0.14 -0.35 -0.17 8
4 1.08 1.20 0.93 2
5 0.63 0.90 0.59 3
7 0.55 0.91 0.55 4
6 -1.04 -0.17 —0.64 6
8 0.01 -0.29 -0.07 5
9 0.68 0.76 0.59 3
10 -1.14 -1.65 -1.08 9
11 -0.98 -1.00 -0.82 7
12 -2.22 -1.93 -1.77 10
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