[bookmark: _Hlk205560763]Detailed detection methods
Characterization of volatile components
Safflower powder was weighted, immediately frozen in liquid nitrogen, and stored at-80°C until needed. Samples were ground to a powder in liquid nitrogen. 500 mg of the sample was transferred immediately to a 20 mL head-space vial (Agilent, Palo Alto, CA, USA), containing 2 mL NaCl saturated solution to inhibit any enzyme reaction. The vials were sealed using crimp-top caps with TFE-silicone headspace septa (Agilent). The samples were then extracted using automated headspace solid-phase microextraction (HS-SPME). At the time of SPME analysis, each vial was placed in 60°C for 5 min, then a SPME Arrow (Agilent) of 120 µm DVB-CWR-PDMS was exposed to the headspace of the sample for 15 min at 60°C. Extractions were performed in triplicate for each sample. The fiber was desorbed at 250°C for 5 min, and the resulting analytes were subsequently separated and identified by GC-MS. After sampling, desorption of the VOCs from the SPME Arrow coating was carried out in the injection port of the GC apparatus (Model 8890; Agilent) at 250°C for 5 min.
The volatile components in the safflower powders were determined by an Agilent GC-MS/MS (8890-7000D, Agilent Technologies, Palo Alto, CA, USA) equipped with a DB-5MS capillary column (30m×0.25mm×0.25μm, Agilent J&W Scientific, Folsom, CA, USA). High-purity helium (purity ≥ 99.999%) was used as the carrier gas and the carrier gas flow rate was set at 1.2 mL/min, and the injector temperature was maintained at 250°C, with a solvent delay of 3.5 min. The temperature program was as follows: the initial temperature of 40°C was held for 3.5 min, then ramped at 10°C/min to 100°C, increased at 7°C/min to 180°C, and finally ramped at 25°C/min to 280°C, where it was held for 5 min. The ion source and transfer line were maintained at 230°C and 280°C, respectively. The mass spectrometer was operated in electron ionization (EI) mode, with the ion source temperature set to 230°C and the quadrupole temperature to 150°C. The interface temperature was 280°C, and the ionization energy was 70 eV. 
[bookmark: OLE_LINK22]The raw data obtained from mass spectrometry were processed using MassHunter software (Agilent Technologies, USA) for both qualitative and quantitative analyses. The VOCs were characterized by matching their mass spectra against the data system library (MWGC) and linear retention index [1]. For each compound, one ion was chosen for quantification, while two to three additional ions were selected for qualitative confirmation. All target ions for each sample group were detected in a time-segmented manner, sequenced according to their elution order. A compound was positively identified if its detected retention time matched the standard reference within an acceptable tolerance, and all selected ions were present in the sample mass spectrum after background subtraction. Quantification and calibration were performed exclusively using the quantitative ion to ensure quantification accuracy [2]. In quantitative analysis, an appropriate compound standard is often selected as an internal reference, and a known amount is added to the sample to allow simultaneous detection of both the analyte and the reference substance. In this study, 3-hexanone (10 µL, 50 µg/mL) was employed as the internal standard.
Determination of anticoagulant ability
Portions of safflower powder (0.1 g, 0.5 g, and 2.5 g) were each placed in a 100 mL beaker, to which 50 mL of ultrapure water (Milli-Q grade) was added to obtain solutions with concentrations of 2, 10, and 50 mg/mL, respectively. All procedures were conducted at room temperature under consistent experimental conditions. Ultrasonic extraction was conducted at 50°C for 55 min. The test solution was obtained by filtration with a 0.22µm microporous membrane. Freeze-dried rabbit plasma was dissolved in 0.5 mL of physiological saline, and the reconstituted plasma was used within 2 h to minimize protein degradation and ensure sample integrity. Subsequently, 0.1 mL of the sample solution was added and thoroughly mixed to prepare the sample.
Activated partial thromboplastin time (APTT) detection
[bookmark: OLE_LINK15]The APTT ellagic acid solution was equilibrated to room temperature and thoroughly mixed by shaking. 0.1 mL of APTT ellagic acid solution was thoroughly mixed with 0.1 mL of the sample solution. The mixture was then incubated in a 37°C water bath for 5 min. Subsequently, 0.1 mL of 37°C CaCl2 solution (25 mM) was added, and the timing was started. The mixture was then incubated in a 37°C water bath with continuous shaking until fibrin strands appeared, and the time was recorded and expressed in seconds (s).
Thrombin time (TT) detection
0.1 mL of the sample solution was incubated in a 37°C water bath for 5 min and then mixed with 0.1 mL of thrombin solution. The resulting mixture was shaken continuously until fibrin strands appeared, and the time was recorded and expressed in seconds (s) [3].
Prothrombin time (PT) detection
0.1 mL of the sample solution and 0.2 mL of PT thromboplastin solution were incubated separately in a 37°C water bath for 5 min. The sample solution and PT thromboplastin solution were then mixed, and the tube was continuously tilted. The time required for the liquid to cease flowing was recorded and expressed in seconds (s) [4].


Additional tables
Table S1. Hydration Characteristics of safflower powders.
	[bookmark: _Hlk198660809]Sample
	WSI (%)
	WHC (g/g)
	SC (mL/g)

	SF50
	36.67 ± 0.23d
	7.78 ± 0.05a
	2.67 ± 0.12c

	SF100
	40.47 ± 0.42c
	5.67 ± 0.11b
	4.33 ± 0.23b

	SF200
	44.23 ± 0.31b
	4.94 ± 0.07c
	5.80 ± 0.20a

	SF325
	46.53 ± 0.50a
	[bookmark: OLE_LINK5]4.59 ± 0.05d
	7.20 ± 0.20a


The results were expressed as the means of three determinations ± standard deviations. Data marked with different lowercase superscripts in each row are significantly different (P<0.05). 
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Table S2. The list of-9 significantly up-and down-regulated metabolites.
	NO.
	Compounds
	Class I
	Formula
	CAS
	VIP
	P-value
	Odor
	Type

	1
	Isobutyl isovalerate
	Ester
	C9H18O2
	589-59-3
	1.044
	0.002690
	sweet, fruity, apple, raspberry, green, banana
	up

	2
	3-Hexen-1-ol, acetate, (E)-
	Ester
	C8H14O2
	3681-82-1
	1.131
	0.000169
	sharp, fruity, green, cortex, hyacinth, narcissus, rummy, unripe banana, pear
	up

	3
	Butanoic acid, 2-methyl-, 2-methylpropyl ester
	Ester
	C9H18O2
	2445-67-2
	1.044
	0.002690
	sweet, fruity
	up

	4
	3-Hexen-1-ol, acetate, (Z)-
	Ester
	C8H14O2
	3681-71-8
	1.131
	0.000169
	fresh, green, sweet, fruity, banana, apple, grassy
	up

	5
	3-Nonenoic acid, methyl ester
	Ester
	C10H18O2
	13481-87-3
	1.238
	0.000007
	fruity, green, watermelon rind, pear skin, honeydew, juicy, fatty, dry
	down

	6
	Acetophenone, 4'-hydroxy-
	Ketone
	C8H8O2
	99-93-4
	1.303
	0.000069
	mild, sweet, hawthorn, balsamic, mimosa
	up

	7
	Phenol, 3-methyl-4-nitro-
	Phenol
	C7H7NO3
	2581-34-2
	1.135
	0.000015
	-
	down

	8
	D-Verbenone
	Terpenoids
	C10H14O
	18309-32-5
	1.076
	0.000001
	-
	down

	9
	Cyclohexanone, 5-methyl-2-(1-methylethyl)-
	Terpenoids
	C10H18O
	10458-14-7
	1.120
	0.000191
	minty
	down


Note: Odor description was obtained from http://www.thegoodscentscompany.com/
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