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Abstract: To identify superior Rosa roxburghii cultivars in Guizhou and provide a scientific basis for large-scale planting, cultivation, and
processing of medicinal Rosa roxburghii products, this study examined Rosa roxburghii fruits from 22 regions of Guizhou by determining their
basic nutritional content. Measured values include soluble solids, titratable acids, soluble proteins, vitamin C, and superoxide dismutase (SOD)
activity. Overall quality of Rosa roxburghii fruit from different regions was analyzed and compared. Correlation analyses, principal component
analyses, and cluster analyses were performed, and a scoring model was constructed to comprehensively evaluate Rosa roxburghii fruit quality.
Significant differences were identified in the comprehensive quality indices of Rosa roxburghii fruits from different regions (p<0.05). In
particular, vitamin C content varied greatly. Except for SOD activity index, a significant correlation was observed between all other indices
(p<0.05). Soluble solid, total sugar, soluble protein, and vitamin C contents were the highest in fruit from the Renhuai region, whereas reducing
sugar content and SOD activity were the highest in those from the Yinjiang region. Amino acid content was the highest in fruit grown in the
Wangmo region. All comprehensive quality indices were relatively high in fruit from the Dejiang region. Three principal components
(eigenvalue>1) were identified, and the cumulative variance contribution rate reached 75.162%. According to the comprehensive scoring model
Foynthesis=0.468F1+0.327F,+0.205F;, the Rosa roxburghii fruit-growing regions are ranked in descending order of overall fruit quality as follows:
RH>YJ>DJ>WM>LD>ZA>DZ>PD>HZ>LD>CS>LL>DF>BJ>ZN>KL>FG>AS>MJ>SN>SC>LZ>PZ. When the Euclidean distance is
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20, Rosa roxburghii fruits from different regions can be divided into three categories according to their overall quality, and the results of cluster

analysis are basically consistent with those of principal component analysis. Rosa roxburghii fruits in Dejiang, Renhuai, Yinjiang, and Wangmo

were found to be of better overall quality. Fruit quality is thus closely correlated with altitude. Therefore, good-quality Rosa roxburghii fruits

from high-altitude regions should be considered for exploitation and utilization.
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Table 1 Environmental conditions present in Rosa roxburghii-producing regions in 22 counties (districts) of Guizhou province

WX %5 H HHKIm 2E SE FPHRRIC FFHEKEMm
SN BhEB AL 4778 1082 279 17.4 1137.5
YJ PP BpM4L 4857 1084 279 16.8 1100

WM PigBRIE4L 6216 1078 27.97 19 1222.5
DZ HAL = HA 783 1075 287 16 1046.3
DJ LT B4R 7896 1079 281 173 1230.7
FG RKBAA4L 8303 1077 28.02 15.2 1257.1
RH A= KR 4R 960 106.4 278 17.7 1038.9
LL REEELE 110285 10698 26.4972 14.8 1100
PZ HMTRELA 166546 10476  25.8 14.1 1400
KL YLE T4 74581 108.04 26.6823 16 1240
MJ OB g4 95051 10757 26.3921 14.3 1178.6
ZA EZBAEAA 6929 10743 2856 17 1261
LD TajBiRFa4E 9922  106.88 25.6314 20 1200
sC KRR KAR 1402 10514 2633 12.4 1018
LZ AR EH4A 1412 10534 2612 145 1476.4
CS KImEIEFTAA 1462 10645  26.03 15.6 1531
ZN TR A4 127409 10578  26.0412 16.2 1277
AS ZIAFRBELA 1291 1061 26.15 143 1360
PD LR AL X4 1405 10575  26.32 15.1 1378.2
BJ EHHEw4 1468 10529 27.32 125 954
DF X5 Btk 4 1680 10561  27.16 11.8 1150.4
HZ MELCWITHA 1996 10472 2713 11 923
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Table 2 Comprehensive quality indices of Rosa roxburghii fruit from 22 counties (districts) of Guizhou province

WX TIREERM% TEERIY% EHEI% L JFAEI% B L
SN 8.90+0.06' 1.22+0.01% 6.07+0.03 3.17+0.16° 7.28+0.01%
YJ 12.31+0.00° 1.40+0.02™ 8.38+0.01° 7.09+0.15% 8.79+0.13%
WM 11.64+0.29% 1.29+0.23° 6.27+0.00 5.55+0.02" 9.22+0.43%
DZ 10.15+0.33° 1.34+0.15% 6.21+0.17° 4.16+0.99° 7.55+0.25'
DJ 14.00+0.12° 1.11+0.02° 7.96+0.06" 5.08+0.02" 12.62+0.30°
FG 9.37+0.00% 1.30+0.01° 6.47+0.07% 3.14+0.08° 7.19 +0.03%
RH 17.82+0.04° 1.42+0.03™ 9.37+0.01° 5.48+0.04" 12.58+0.25"
LL 10.810.00% 1.23+0.06™ 5.25+0.01° 4.64+0.03° 8.78 +0.43%
PZ 8.10+0.12° 0.86+0.06° 5.12+0.82° 3.34+0.22° 9.44+0.19°
KL 11.30+0.06" 1.19+0.01% 6.85:+0.06° 3.41+0.19° 9.53+0.10°
MJ 9.70+0.50% 1.14+0.03° 6.14:+0.65" 3.40+0.26° 8.52+0.17°
ZA 11.17+0.00° 1.3040.01° 6.42:+0.03% 4.4620.11% 8.61+0.04°
LD 11.20+0.29° 1.58+0.01° 6.14:+0.25" 5.10+0.08™ 7.11+0.20%
sc 9.90+0.06° 1.0420.01 5.12+0.08° 3.37+0.03° 9.52+0.11°
LZ 9.32:+0.00% 0.61+0.01° 6.21:+0.01° 5.08+0.07™ 15.3740.52°
CS 11.80+0.12 1.03+0.01° 5.27+0.02° 3.78+0.09% 11.49+0.05°
ZN 10.30+0.06% 1.10+0.02° 4.86+0.05° 3.63+0.01° 9.40+0.22%
AS 8.88+0.02" 1.27+0.05° 4.94+057° 4.00£0.02% 7.01+0.24%
PD 9.57+0.26% 1.42+0.02™ 4.14+0.08 3.76+0.11% 6.7420.28°
BJ 9.47+0.10 1.43+0.02° 4.1+0.07 3.63£0.10° 6.61+0.06°
DF 9.37+0.00% 1.46+0.03% 4.27+0.03 3.71+0.02% 6.40+0.13°
HZ 10.87+0.00% 1.4740.03% 6.00+0.03 3.76+0.04% 7.38+0.139

E RPEEHAHEATEE, RARFIBRTF B RRELFHERFEFAB|REKF (p<0.05). FRFL.
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H4EAE R C Smidik, N 776.28 mg/100 g; 1 rf4E
HER CEERE, N272532 mg/100 g, HAMIX A
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Table 3 Comprehensive quality indices of Rosa roxburghii fruit from 22 counties (districts) of Guizhou province

WX TIAMEGM  EEE(Mmg00g) A% CImg/l00g) SOD /(UG LR E)  RABRAE/%

SN 13.63+0.25° 15.01+0.39% 1681.40429.69" 350.74+6.58" 3.01+0.01¢
YJ  16.37+0.58% 14.74+0.93% 2297.97+55.13° 446.50+2.14% 3.38+0.00°
WM 20.04+0.83% 17.59+0.22° 776.28+8.44 390.99+1.15° 4.44+0.00°
DZ  14.61+067° 9.18+0.58° 1977.36+94.57° 429.62+3.88% 3.43+0.09°
DJ 21.02+0.26° 13.5020.1¢ 2507.37+14.44" 432.78+3.15% 3.2240.02°
FG 13.23+0.78° 6.7520.22" 1707.93+43.72¢ 368.33+2.75% 2.51+0.01¢
RH  26.29+0.90% 14.08+0.9% 2725.32+37.23° 405.13+4.81% 2.41+0.019"
LL  18.11+0.32% 15.60+1.07° 1492.99+21.27%" 370.49+6.74% 1.95+0.00’
PZ 14.6+0.67° 16.6242.55" 896.66+68.06 350.62+1.94¢ 2.25+0.00"
KL  13.27+0.38° 9.63+0.61° 1242 67+19.23' 384.1645.43% 2.12+0.11°
MJ  16.53+0.27% 12.55+0.57% 1551.76+18.649 407.36+4.58™ 2.14+0.01'
ZA  16.83+0.72¢ 3.55+2.319 2243.25+13.82° 398.06+4.08™ 2.12+0.01'
LD  16.62+0.94° 9.73+0.93° 2222.214+20.50° 401.28+1.55™ 1.73+0.204
SC  17.06+0.62 0.98+1.26° 2229.76136.61° 368.71+2.84% 1.71+0.09%
LZ 18.86+0.28° 22.26+1.38° 1380.73+32.25" 330.55+4.92° 2.10+0.03'
CS  20.40+0.03™ 14.35+0.34% 2202.50+30.34° 381.56+6.26™ 2.14+0.23'
ZN  19.36+0.17™ 10.12+0.66° 2060.32+18.74¢ 442.66+1.59° 2.20£0.01"
AS 11.62+0.87" 10.20+0.47° 1818.74+24.64° 419.57+6.74° 3.06+0.06°
PD 18.860.55° 10.74+0.49° 2575.86+10.92° 417.25+3.28° 2.89+0.11°
BJ 16.83+0.45° 11.69+1.61% 1972.20+27.21° 424.84+5.26° 2.49+0.26°
DF  15.46+0.37% 12.20+0.61% 2236.23+21.38° 336.33+1.45" 2.62+0.02f
HZ 14.74+0.29° 6.81+0.32° 1667.65+16.74" 348.65+5.60" 2.3040.06"
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F4 BMNEZTZAME (R) RIFUREmERIERERRE
Table 4 Correlation coefficients of quality indices of Rosa roxburghii fruit from 22 counties (districts) of Guizhou province

iz THEHEBY THLR BRI B TRE TEMES R %4 FC SODEM ALAMLSE
T E R4 1.000 - -
ERCEE 0.245 1.000 - - - -
B B bt 0.478" -0.699™  1.000 - -
BB 0.778" 0.061 0485 1.000 - -
LA 0.592" 0.154 0367 0.626™ 1.000 - -
TakES 0.753" 0079 06247 0375 0.462" 1.000 -
KB 0.047 05477 05747 0099 0.358 0.360" 1.000 -
$rEXC 0.462" 0.408° -0.008 0179 0.202 0401  -0.352  1.000
SOD # -0.286 -0.283 0025 0107 0.083 -0.321 0.255  -0.276 1.000
AABA T 0.100 0221 -0128 0199 038"  0.013 0.216  -0.130 0.070 1.000

Er R p<0.0l KF LR FAEK, *ETE p<0.05 KF LR EAK,
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JRAND)REE IR S AR, AEEAHRMEAR K. B SOD
TEPERRARZ A, HR e br < (MR AE— € BIAH O
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[ RARDRNE,  FRAREE AL B TR

23 P FEIH KR LA B FUARAT E R AT

Bk 2 o AN X RIAL ) 10 MR A S T R AR
BAEHEAT T 704, KMO A1 Bartlett 1646 45 5153,
KMO 4 0.568, iXF| KT 0.5 fiidsdE; &2~ 0.000,
NTRZEIKT 005, EEHHERS . HE

5 AAH, SREUH =T RHIEE>D, R2ART
ORI S [ 75.162%, RWIFEI ) =T Hisrfe
BRI R 2 HR A R .
x5 NEIMXRFIRLLGRE BERAHEEM R ETE
Table 5 Eigen values and cumulative variance contribution
rates of principal components among quality indices of Rosa

roxburghii fruit from different regions

ERA HAHE FETBREN  RBRFT ETREY
1 3530 35.296 34.647
2 2.468 24.677 59.973
3 1543 15.430 75.403
4 0.942 9.421 84.824
5 0.615 6.152 90.976
6 0.394 3.943 94.920
7 0.286 2.856 97.775
8 0.161 1613 99.388
9 0.043 0.429 99.817
10 0.018 0.183 100.00

A A3 B P TR~ R A (1 = S e 1 AN TR b DX | B
LA b THBFRNS 32 B2 3R (RIARS /NI (1) 77
i), 22 5.6 1521, 28 1 E RS 77 Z 0Tk ZE N 34.647%,
HAh s KR TR, ORIt
F. bl ISERE, ERR R, o 1 F %
FHIX 5 MEARIGE , F B T IZ R SE) U
52 FMATAE T E IR JEA 3 C AR IIEAE,
F MR T RIBL R SRR B R AR, T ETTERE N
24.677%:; 55 3 FRAT T ZTTHR RN 15.430%, FE
TER LR F 5. SOD V&M /M ain A & BRI Efar
B, B 3 F LM T HUEa AN RIRY BT BEAaAT o

W BMNAE A X AL LR b T R AR AT
F GG, R T B AR BRI
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ANRIHB X 2 TR AL R S 25 i B L, b DX A
ARREFN A BRAELFROR, Xo 7 P SR S 2 A i Ut T
WmE 1 Fos, AN A AR SRER, RH.
DI\ YJ =AM X 7 A FE S — R, BA BT SR,
WEBH BT 2 8] ) I . BT E BR AN SOD
TEHERIANERAL, HARTaAR4R R PCL IEJ T4, 251
F R O E T R, AR PN H
Ve MEER; AT ERRYR I PC2 IEJ71A), S22 2 K
SR E B R IIFEa bR, 455 KR%E, RH. DI. YJ.
WM S5 X s iRAEER 1 & X ()= PR 5ok
E, BT X BEREE R, ARNER
] B2 A R AL SR SR o
=6 ROEEES REGER

Table 6 Component load intercept coefficient matrix

A

LA ARAT 1 5 3
T E R (X,) 0.251 0.146 -0.036
TIHZE (Xp) -0.024 0.359 0.221
E# (X;) 0.209 0218  -0.218
BHE (Xy) 0.219 0.037 0.170
TRHE (Xs) 0.216 0.023 0.289
T EE (Xe) 0.235 0.025 -0.210
£H (X;) 0.117 -0.299 0.090
YA FC (Xg) 0.096 0.270 -0.185

SOD B&#E M (Xg) -0.034 -0.205 0.298

BEEBEE (Xyp) 0.052 0.017 0.513
5 -

ek C
o ALY

PC2

PZ

PCI1
1 ERSDHE
Fig.1 Principal component analysis diagram

24 TR BRI FRLE G & RETE S

AT

BRI 1 22 3457373904 Fis Faou Fa,
MRAER 5 LA A B

F;=0.251X;-0.024X,+0.209X5+0.219.X,+0.216 X5+
0.235X5+0.117.X7+0.096.X5-0.034.X5+0.052.X7
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F»=0.146X,+0.359X,-0.218 X3+0.037 X,+0.023 X5+
0.025X5-0.299.X7+0.270X5-0.205X5+0.017.X7
F3=-0.036X,+0.221X,-0.218X3+0.170.X,+0.289.X5-
0.210X6+0.090.X7-0.185X5+0.298 X5+0.513 X3
THARYEER 5 rR IR =A T 5 It N 75 2 51
BRFEA R TR, DLEATLE I E, A LRE
(SPxEtE
F,.=0.468F, +0.327F, +0.205F;
¥ Fiv Fou Fef900iit NGRS, T
ANTEIH X RIBLR S LR G S B SR G VRO, FRRE TR
o0, RIS TR . A5 IRINE 7 PR,
xR 7 TRMXRTREGERREEENHER
Table 7 Ranking of Rosa roxburghii fruit from different regions
X R F F; Fx 2
SN -146 -0.82 108 -0.73 19
YJ 242 037 293 186 2
WM 153 -085 239 093 4
Dz -078 026 192 011 7
DJ 33 028 -022 161 3
FG -179 063 0.27 -0.58 16
RH 541 164 -077 291 1
LL 006 -061 -047 -0.27 11
Pz -171 -366 058 -188 22
KL -0.72 -029 -0.38 -0.51 15
MJ -075 -047 -0.74 -0.66 18
ZA -012 174 -077 035 6
LD -008 165 0.09 052 5
SC 072 001 -206 -076 20
LZ 183 -445 -098 -080 21
CS 097 -069 -174 -0.13 10
ZN -037 -020 -120 -049 14
AS -192 033 085 -0.62 17
PD  -092 157 -038 0.01 8
BJ -154 089 -024 -048 13
DF -154 129 -017 -0.33 12
Hz -114 137 0.03 -0.08 9
ME 7 Fim, WIBGAMSHELAE,
RH>YJ>DJ>WM>LD>ZA>DZ>PD>HZ>CS>LL>DF>
BJI>ZN>KL>FG>AS>MJ>SN>SC>LZ>PZ it i ## 37 45
BN, REgaRsHRZE, AKX
MR IX 25515 50 B, BN X ISR G153 iRdIK.

25 f [ MKy R BUOR 5L 4R 6 o R A8 AR HEAT
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BJ 20
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Fig.2 Dendrogram of cluster analysis of the overall quality of
Rosa roxburghii fruit from different regions of Guizhou

province
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