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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,
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 20, Rosa roxburghii fruits from
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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 of Rosa roxburghii producing areas in 22 counties (districts) of Guizhou province
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SN Cwmd A 47718 108.2 27.9 17.4 1137.5
YJ PB4 4857 108.4 27.9 16.8 1100

WM P A RIEL 6216 107.8 27.97 19 1222.5
DZ A=A 783 107.5 28.7 16 1046.3
DJ T AR 7896 107.9 28.1 17.3 1230.7
FG RKARA4A 8303 107.7 28.02 15.2 1257.1
RH A= K i 4R 960 106.4 27.8 17.7 1038.9
LL REEELE 110285 10698 264972 14.8 1100
PZ FM T4 166546  104.76 25.8 14.1 1400
KL YLE T4 74581 10804  26.6823 16 1240
MJ FROTEWE4L 95051 10757 26.3921 14.3 1178.6
ZA EZBREAA 6929 10743 28.56 17 1261
LD Fa) Bk 9922 10688 256314 20 1200
SC KB EERAL 1402 105.14 26.33 12.4 1018
Lz SR B 1412 105.34 26.12 145 1476.4
Cs KIREIEFTAE 1462 106.45 26.03 15.6 1531
ZN HMTRRA 127409 10578 26.0412 16.2 1277
AS ZIRT R 1291 106.1 26.15 143 1360
PD LR B DX 1405 105.75 26.32 15.1 1378.2
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Table 2 Comprehensive quality indexes of Rosa roxburghii in 22 counties (districts) of Guizhou province

WX wT ik B 401% T i BRI Y% EAEIY% T RHE % BREb
SN 8.90+0.06" 1.22+0.01% 6.07+0.03¢ 3.1740.16° 7.28+0.01%
Y] 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° 7.5520.25"
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 10.81+0.00% 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° 3.3440.22° 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" 3.4040.26° 8.52+0.17°
ZA 11.17+0.00° 1.30+0.01° 6.42:+0.03 4.460.11% 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% 1.04+0.01¢ 5.12+0.08° 3.370.03° 9.52+0.11¢
LZ 9.32+0.00% 0.61+0.01 6.21+0.01° 5.08+0.07% 15.37+0.52°
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¢ 4.8610.05° 3.63£0.01° 9.40+0.22%
AS 8.88+0.021 1.27+0.05° 4.94+0.57° 4.0040.02% 7.0140.24™
PD 9.57+0.26% 1.42+0.02™ 4.14+0.08" 3.760.11% 6.74+0.28°
BJ 9.47+0.10% 1.43+0.02° 4.1+0.07° 3.630.10° 6.61:+0.06Y
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% 1.47+0.03® 6.00+0.03¢ 3.760.04% 7.38+0.13"

E ATHIBH AL L, AARFHFE TR EXLF AT EFLE|LEKFE (p<0.05). &3 F.
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Table 3 Comprehensive quality indexes of Rosa roxburghii in 22 counties (districts) of Guizhou province

WX TIAMEGM  KEE(Mmg00g) A% CImg/l00g) SOD EH/(UIg 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° 2222.21+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"

FIRLR S R A S EA RN, RN
TVEFRZRZ —. HER IR, WX AR
F&ER, N 2629%, B THEMX; 2t
XH&ERIK N 11.62%, HEFMTHEMX, 2%
PO AIR S 2 FANEL, A a3 DX B SR s 15
EWAAEREZER . A7 SBHEX TR & e,
N 2226 mg/100 g, IEZHWX & ERIK, A 3.55
mg/100 g. HIZLE ¢ H 0 b BRS¢ Ry,
ANEHX BT E 3R k. SRy
MZES, Rtz C HEERER, X5AHEAN
(256 R Rl e P AL 2 35 C S BT Au 45 L —
. i 3, SO 22 MUX FHIREER C &
B/MATE 776.28~2725.32 mg/100 g; Herr, BE{BEf)
4iE 2 C S, N 776.28 mg/100 g; 1 ARI4EA:
K CEERE, N272532 mg/100 g, HAHX K4E
A% C & KARE 1000~2000 mg/100 g 2 [f], —# 5
H =M X MgEER C S RFEREES

(p<0.05). SOD JdkH EEMPUAAEG, i HiAd
REE A BB TR o A FHBIX 2 [A] Y
SOD % P 3B/ AR7E 330.05 U/g~446.50 U/g, FLAE]

TLHBIX ) SOD i A i, A 446.50 Ulg, BRiEF. &
0. BT AR IUANIX 4b,  ENYVES HoAhh X 547 7E
WEMESR, SSHHIX ) SOD iEMHHRAK, A 330.55
Ulg, A S X AEAE BB V22 T . AR A AL
AR R, BRI 2MErE, 55T
BRI G s AR HERERYI . 5k
U3, AR KR AL (A R AR & M
1F 1%~3%2 8], HZEREE, BHEMX W& EReE,
N 4.44%; FKIBHIX S REERAE, A 1.71%. AFEH
X IBLAEAN R S T FaAr B AR A R E 3, IRAEH]
Sl b DX PR TR AL SR S TR, DRI &
X (A E bR — 2 o #r, BATLE AV

2.2 7l M KR BLER B T A8 AT B9 AR K M

#r

XA 22 DAFEHBX ARIZLEE G dh T T A
KD ZIm, W 4 AT, AlETEREIEY 5 B
I JEORRE AT AT YA 2 AR IEAR SR (p<0.01), AT
FRLE. 4R C 2R IEMR (p<0.05); RIIEIERIE
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AR DS, IR ARSI, 484K C
55 IEAG; SOD i RS H e il S FE b ] A7 £ 5
FHHRNE, EORPUAAIRRR, HAbTEAR I BRI
JRANDIREE TR ah AR bR, AFAEASCIEA K. R SOD
TEPEEAR AN, AR S BRI TR Z [AI#RAFAE— S IR R
P, oA b ERBCRA ACGRYEIPIHESR, TR
ARG, PRSI B R U AR

F4 mwME 21N (X)) RBUEEREIEEX R
Table 4 Correlation coefficients of quality and comprehensive indexes of Rosa roxburghii in 22 counties (districts) of Guizhou province

847 TR BHY TRLR B B4E LR TRMNEY A& 44X C SODEM RARAE

o s B 4 1.000

ERCEE 0.245 1.000 - - - -

LA 0.478" -0.699™  1.000 - - -

BB 0.778" 0.061 0485 1.000 - - -

T A 0.592" 0.154 0367 0.626™ 1.000 - - -
Tk ES 0.753" 0079 06247 0375 0.462" 1.000 - -

b5 4.0 0.047 05477 05747 0099 0.358 0.360" 1.000 -

$grEEC 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
BABREF 0.100 0221 -0.128 0.199 0.380°  0.013 0216  -0.130 0.070 1.000

Er R p<0.0l KF LR FAEK, *ETE p<0.05 KF LR EAK,

2.3 IR M KR B SR A B SR AR AT BT E KA
%5 TR EHIRRSGA RO EMEIT £ THE

Table 5 Eigenvalues and cumulative variance contribution rates

of Rosa roxburghii fruit comprehensive quality in different

regions
ERG HIEE FETREN  ERFETHREY
1 3.530 35.296 34.647
2 2.468 24.677 59.973
3 1.543 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 1.613 99.388
9 0.043 0.429 99.817
10 0.018 0.183 100.00

¥k 2 i 22 A8 (XD HIIAL 10 ANt i fR
FREEHEAT 20T, KMO A Bartlett #5645 545
F|, KMO /0568, i&F|IKT 05 Mibnit; &N
0.000, /NFEE/KF 0.05, 3& A o b 52
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Table 6 Component load intercept coefficient matrix

\ ] o
G A : 5 5
TEE (X)) 0.251 0.146 -0.036
TR (Xp) -0.024 0.359 0.221

Bl & (X3) 0.209 -0.218 -0.218
BAE (X,) 0.219 0.037 0.170
LJRHE (Xs) 0.216 0.023 0.289
TEWEE (X) 0.235 0.025 -0.210
£ (X;) 0.117 -0.299 0.090
YA Z C (Xg) 0.096 0.270 -0.185

SOD Bt (X,)  -0034  -0205  0.298

FHBAF (Xo) 0052 0017 0513

A SRR P AL A7 S S S AN s [X i A
BLRE TR ARXT TR BT FRIARS K/ N2 (17
i, %5 MK 6 133, % 1 EROITTETTREN
34.647%, B E AR FTETERIEY), HK
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Fig.1 Principal component analysis diagram
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BRI R 1 24 3139053518 Fis Fos Fa,
MR 5 FAL & 15 1A
F1=0.251X3-0.024X,+0.209.X5+0.219X,+0.216X5+0
235X5+0.117X7+0.096.X5-0.034.X4+0.052.X 7
F,=0.146X,+0.359.X,-0.218 X3+0.037.X,+0.023X5+0
.025X5-0.299.X7+0.270X5-0.205X4+0.017 X1o
F5=-0.036X,+0.221.X,-0.218X3+0.170X,+0.289X5-0
.210X5+0.090.X7-0.185X5+0.298 Xo+0.513 X1

THARYEFR 5 PHRIU = AN T 5 Fons B2 75 22 51
BRFRA R TTRR, DLEATLE I E, A LRE
(SPxEtE
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Table 7 Comprehensive score ranking of Rosa roxburghii fruit
nutritional quality in different regions
H X Fy F, F3 Fo HE2Z
SN -146 -082 108 -073 19
YJ 242 037 293 1.86
WM 153 -085 239 093 4
Dz -078 026 192 011
DJ 334 028 -022 161 3
FG -179 063 027 -058 16
RH 541 164 -077 291 1
LL 006 -061 -047 -0.27 11
Pz -171 -366 058 -188 22
KL -072 -029 -038 -051 15
MJ 075 -047 -074 -066 18
ZA -012 174 -077 035 6
LD -008 165 009 0.52 5
SsC -072 001 -206 -0.76 20
LZ 183 -445 -098 -080 21
cS 097 -069 -174 -013 10
ZN -037 -020 -1.20 -049 14
AS -192 033 085 -062 17
PD -092 157 -038 001 8
BJ -154 089 -024 -048 13
DF -154 129 -017 -0.33 12
Hz -114 137 003 -0.08 9
HE 7 i, BREE/THELEE.
RH>YJ>DJ>WM>LD>ZA>DZ>PD>HZ>CS>LL>DF>
BJI>ZN>KL>FG>AS>MJI>SN>SC>LZ>PZ it i 37 45
BN, MEaRsHRZE, AKX
MR IX 25515 50 B, BN X ISR S 15 iR AIK.

25 R KR AR SE AR B AR AT HEAT

REAH

T A TR R Tt 22 AR (X0 [filAY
RELGEMBUEIT RER KN, WEKXE N
Euclidean 212, #3H#RRE. W&l 2 fros, ERCGUER
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