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Abstract: Hetian rose (Rosa damascena ‘Hetian’) is a species of the genus Rosa in the family Rosaceae,
representing a unique rose variety adapted to the extreme arid environment of Xinjiang. This review

systematically summarizes its genetic background, bioactive profile, functional properties, and
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industrialization, elucidating the mechanisms between environmental stress and its superior quality. Current
research indicates that Hetian rose represents an independent genetic lineage. Under the combined effects of
long-term drought, intense radiation, large temperature fluctuations, and localized saline-alkali stress, it has
developed an adaptive mechanism characterized primarily by water conservation and retention, enhanced
antioxidant defense, and secondary metabolism remodeling. This adaptation promotes the enrichment of
volatile oils, flavonoids, polyphenols, and polysaccharides, with contents significantly superior to
conventional varieties such as Kushui and Fenghua roses, demonstrating excellent antioxidant activity and
glucolipid metabolism regulatory effects. Although it has shown potential in essential oil extraction and
specialty food primary processing, its industrialization faces dual constraints of compliance and technical
depth due to limitations arising from its exclusion from the new food raw material catalog and the absence of
a standardization system. This review aims to provide a basis for the transformation of Hetian rose from a
regional characteristic resource to a high-value, compliant functional food ingredient, and to offer references
for the construction of relevant standard systems and cross-disciplinary applications.

Key words: Hetian rose (Rosa damascena ‘Hetian’); extreme environments; genetic background; bioactive
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Tab. 1 Active ingredient composition of Hetian rose (Rosa damascena)
253 FERSY HHR B FHIEA IR R
FER 11.70% ~ 19.20% P [3, 24-25]
I 1.70% ~ 9.00% 1w [25-26]
P 0.22% ~ 0.62% . s [3,27]
g 1.00% ~ 2.86% KA [3, 28]
5 B 0.64% ~ 1.57% et K& [3,24,29]
PELERE 5.70% ~ 6.11% e HE [24-25, 30]
S 0.12% ~ 3.23% RN [24-26]
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FEAEmE 0.29% ~ 0.53% MG [24,29]
R MRS
g 20.98% MG & [3]
iogtais 0.02% HE MIEE [29]
BUGLENS 0.38% ~ 0.79% 1WH. BE [3,29-30]
GHE NN 0.43% ~ 1.40% KA [28,31]
AT 0.20% ~ 0.60% FHRE [3,28]
BE VA H I 1.31% ~2.74% & [24,31]
IR MY 0.29% ~ 0.79% pizd [26]
THEm 0.46% ~ 0.52% RN N [28-31]
ek 46.30% X [3]
W 0.13% ~ 0.31% [2,32]
IS 0.28% (33]
T 0.58% [5,33-34]
T EH BB T B e, XA AR

Py e LR 0.65% EHERR AR PTGy 4
ot Bt 0.14% ~ 0.46% £ (5. 34]
i R 0.63% ~ 0.82% [5, 34]

FEFER TERRSY o 0.53% ~ 0.69% (5. 34]

HETR 01067 WIS TR R
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Tab.1 (continued)
ST EERS R AR ERIE 0 SR
FRAR-E R 4.43 % 107°% ~ 8.83 x 10°%
R 1.03 % 107% ~ 1.64 x 107°%
R 1.19 x 107% ~ 2.20 x 107°%
PRI 8.00 x 107% ~ 1.90 x 10°%
RAR 3.78 X 107°% ~ 7.45 x 10°%
AR 3.07 x 107°% ~ 5.04 x 10°%
FNER 4.17 x 107% ~ 8.01 x 107°%
y-EIE TR 1.13 x 109% ~2.90 x 107%
AR 5.80 x 107°% ~3.72 x 10%
- HE R 7.79 X 107°% ~ 1.48 x 10°% %E%ﬁ;ﬁﬁﬁf %gﬁfﬁ’ﬁg% y
R 437 % 1070 ~7.66 x 1079 FEOI T REL AP REIL TR S
24 F {1 R IR
R 3.63 x 107°% ~9.60 x 10°%
IR 6.66 x 10°% ~ 1.17 x 10%
TR 1.05x 107%% ~ 1.23 x 102%
FEFE RN By BEBR 4.84 x 107% ~ 6.64 x 102%
B R 4.10 x 107% ~ 1.09 x 107%
AR 9.83 x 107% ~ 1.32 x 1072%
BRI 1.06 x 1072% ~2.56 x 102%
KA B 1.99 x 1029% ~3.83 x 102%
e RN 3.63 x 107% ~ 1.09 x 10°%
Na 3.89 % 102%
Mg 0.11%
Ca 121 x 1072%
Mn 781079 IR TG AL SO R S
Cu 3.65x 10% TRAUERA S X
Zn 171 % 107°%
Sr 3.65 % 10%
Ba 5.80 x 10°%
R2 HBEEHERIZEBREREST
Tab.2 Comparison of rose essential oil extraction processes and analysis of their applicability
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signalling pathway in CHO-K1 cells
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Fig. 3 Schematic diagram of the industrial landscape and development pathways of Hetian rose in the cosmetics,

pharmaceutical and food-and-health sectors
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Tab. 3 Standards for rose essential oils

FrifERA PRIE 2R 27530k
o ISO 9842: 2024 Essential oil of rose (Rosa x damascena Miller) [81]
Il B
ISO 25157: 2013 Essential oil of rose, Chinese Kushui type (Rosa sertata x Rosa rugosa) [82]
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