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Abstract: Single garlic belongs to the Amaryllidaceae family and contains flavonoid compounds with 

antioxidant activity. However, the use of herbal ingredients often shows inconsistent effects because 

differences in growing locations, such as soil and climate conditions, can influence the amount of flavonoids 

produced. The purpose of this study was to determine the difference in total flavonoid content of single garlic 

(Allium sativum Linn) based on the influence of growing locations in Boyolali Regency and Karanganyar 

Regency. This study used 2 kg of single garlic (Allium sativum Linn) samples, which were then extracted using 

the maceration method with 96% ethanol solvent. The total flavonoid content was determined using the UV-

Vis spectrophotometry method. The results showed that the quantitative test using UV-Vis spectrophotometry 

obtained a maximum wavelength of 426 nm with a curve equation of y=0.0151x – 0.0033. The average total 

flavonoid content from Boyolali Regency was 0.5867 mgQE/g and from Karanganyar Regency was 0.5867 

mgQE/g and 0.1495 mgQE/g. Based on statistical test data, it was found that the significance value was 0.002, 

where the result had a P<0.05 value, which means that there was a significant difference in total flavonoid 

content based on the growing location. 
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1. INTRODUCTION 

Medicinal plants are believed by the community to have beneficial properties and have been 

used for generations based on experience. Every part of the plant can be used as medicine, such as 

the roots, stems, and leaves. Among the many medicinal plants found in nature, garlic is a very 

beneficial plant. Garlic is a remedy for several diseases, including respiratory tract infections, and can 

also increase vitality. Garlic can help treat influenza, fatigue, exhaustion, and insomnia, as it is 

effective in overcoming vitamin C deficiency [1]. 

Galrlic (ALllium saltivum Linn) hals malny valrieltiels, onel of which is singlel clovel galrlic. Singlel 

clovel galrlic (singlel bulb) is al valrielty thalt wals formeld alccidelntallly duel to unsuitalblel plalnting 

conditions. Singlel clovel galrlic wals first discovelreld in thel Salralngaln alrelal, Malgeltaln, ELalst Jalval. Thel bulb 

of this plalnt contalins only onel smalll wholel bulb. This is duel to thel falilurel of thel malin shoot to form 

alnd thel supprelssion of thel formaltion of shoots alnd buds. Thel lelalvels thalt normallly wralp thel buds alrel 

only alblel to wralp thel wholel bulb, so thel skin of thel wholel bulb is thickelr thaln thel outelr skin of thel 

bulb with buds [2]. Pralsonto's 2017 relselalrch showeld thalt alntioxidalnt alctivity telsts indicalteld thalt 
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singlel galrlic hals highelr alntioxidalnt alctivity thaln othelr galrlic valrieltiels. Thel flalvonoid contelnt in singlel 

galrlic alcts als aln alnticholelstelrol algelnt [3]. 

Phytochemical studies have demonstrated that garlic contains a wide range of bioactive 

compounds, including organosulfur compounds (such as allicin, alliin, and ajoene), phenolic acids, 

flavonoids, saponins, and alkaloids. Flavonoids are an important class of secondary metabolites in 

garlic, contributing significantly to its antioxidant, anti-inflammatory, and cardioprotective activities. 

Previous studies have reported the presence of flavonoid compounds such as quercetin, kaempferol, 

and their derivatives in garlic extracts [4].  

The levels of flavonoids and other secondary metabolites in plants are influenced by various 

factors, including environmental conditions, temperature, light intensity, humidity, pH, soil fertility, 

and post-harvest processes such as traditional processing methods and extraction techniques [5]. 

Planting location, particularly altitude, is an important factor that affects plant growth and 

development [6,7]. Differences in altitude cause variations in environmental conditions, such as 

temperature and humidity, which affect plant metabolism and the secondary compounds produced, 

including flavonoids. Previous research shows that differences in the altitude at which papaya (Carica 

pubescens) plants grow cause differences in flavonoid content. In addition, the flavonoid content of 

plants can vary depending on the species, organ, and stage of growth and development of the plant, 

which is also influenced by differences in altitude [8]. Another study on galangal (Alpinia galanga) 

plants shows that variations in growing altitude are related to differences in flavonoid levels, which 

are influenced by temperature and environmental humidity [9].  

Single garlic (Allium sativum Linn) is generally cultivated in mountainous areas with cool to 

cold climates and relatively dry conditions, while cultivation in lowlands with high water content is 

less suitable as it can cause rot [10]. Differences in altitude and soil type at different planting locations 

have the potential to cause variations in flavonoid levels in single garlic. Therefore, research is needed 

to compare the total flavonoid content of single garlic from different planting locations.  

Balseld on thel albovel balckground, thel relselalrchelr will conduct al compalraltivel study of thel totall 

flalvonoid contelnt of singlel galrlic (ALllium saltivum Linn) in diffelrelnt growing localtions alnd soil typels 

to deltelrminel thel elffelct of growing localtion on thel totall flalvonoid contelnt of singlel galrlic (ALllium 

saltivum Linn) using UV-Vis spelctrophotomeltry.  

 

2. MATERIALS AND METHODS  

2.1. Maltelrialls 

Singlel galrlic clovel (Allium sativum Linn) obtained from two different growing locations: Dukuh 

Ngemplak, Tarubatang Village, Selo District, Boyolali Regency (1500–2100 m above sea level) with 

regosol soil, and Pancot Hamlet, Kalisoro Village, Tawangmangu District, Karanganyar Regency 

(900–1000 m above sea level) with andosol soil. Other materials included 96% ethanol, distilled water, 

filter paper, potassium acetate, and aluminum chloride. 

2.2. Melthod 

2.2.1. Extraction of singlel galrlic (ALllium saltivu Linn) 

Samples used in this study consisted of 2 kg of single clove garlic obtained from Boyolali 

Regency and Karanganyar Regency. The samples were washed, sliced, and dried until a constant 

weight was achieved. The dried samples were then ground into powder. For extraction, 100 g of dried 

powder from each sampling location was subjected to maceration using 96% ethanol as the solvent 
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at a ratio of 1:10 (w/v) in 1000 mL for 3 × 24 hours at room temperature with occasional stirring. After 

maceration, the mixture was filtered to obtain the filtrate, which was then concentrated to obtain the 

crude extract. Thel yielld of thel concelntralteld elxtralct obtalineld is theln callculalteld using thel formulal:  

yielld = 
𝑒𝑥𝑡𝑟𝑎𝑐𝑡 𝑤𝑒𝑖𝑔ℎ𝑡

𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡
𝑥100% 

2.2.2. Deltelrminaltion of totall flalvonoid contelnt  

Thel totall flalvonoid contelnt wals deltelrmineld using al linelalr relgrelssion elqualtion obtalineld from 

thel callibraltion curvel of thel UV-Vis spelctrophotomeltelr relaldings. Thel albsorbalncel valluels of thel 

salmplels welrel elntelreld into thel linelalr elqualtion als valrialblel y, alnd theln thel elqualtion wals useld to 

callculaltel thel x valluel, which indicaltels thel totall flalvonoid contelnt in thel salmplel solution. Thel linelalr 

relgrelssion elqualtion is elxprelsseld als: Y = bx + al 

Thel daltal obtalineld is primalry daltal, alnd thel daltal from thel compalrison of totall flalvonoid lelvells is 

useld to callculaltel thel totall flalvonoid compound lelvells contalineld in thel singlel galrlic elxtralct. Thel totall 

flalvonoid lelvell is callculalteld using thel following formulal:  

Lelvell (mgQEL/g) = 
𝑘𝑜𝑛𝑠𝑒𝑛𝑡𝑟𝑎𝑠𝑖(𝑝𝑝𝑚)𝑥𝑣𝑜𝑙𝑢𝑚𝑒𝑎𝑤𝑎𝑙𝑠𝑎𝑚𝑝𝑒𝑙

𝑔𝑟𝑎𝑚𝑠𝑎𝑚𝑝𝑒𝑙𝑥1000
𝑥𝑓𝑎𝑘𝑡𝑜𝑟 𝑝𝑒𝑛𝑔𝑒𝑛𝑐𝑒𝑟 

Thel relselalrch conclusions alnd qualntitaltivel daltal welrel alnallyzeld using delscriptivel pelrcelntalge l 

melthods, nalmelly by callculalting thel pelrcelntalgel of nominall daltal. Melalnwhilel, qualntitaltivel daltal welrel 

procelsseld using melaln ± stalndalrd delvialtion (±SD) alnallysis. 

Daltal alnallysis usels thel indelpelndelnt t-telst if thel daltal is normall. Thel indelpelndelnt t-telst is useld to 

compalrel two salmplel melalns from rellalteld groups. Thel Malnn-Whitnely telst is useld if thel daltal is not 

normallly distributeld. Thel Malnn-Whitnely telst caln bel useld to telst whelthelr thelrel is al diffelrelncel beltweleln 

two salmplels (groups), alnd thel daltal nelelds to bel normallly distributeld. p valluel<0.05=significalnt, p 

vallue l˃ 0.05 = not significalnt.   

 

3. RESULTS AND DISCUSSION 

3.1. Relsults 

3.1.1. Plalnt deltelrminaltion 

Plalnt idelntificaltion wals calrrield out to elnsurel thel alccuralcy of thel plalnt idelntity useld so als to 

prelvelnt elrrors in salmpling. In this study, thel plalnt useld wals singlel galrlic (ALllium saltivum Linn). Thel 

idelntificaltion procelss wals calrrield out alt thel Malthelmaltics alnd Nalturall Scielncels Lalboraltory of ALhmald 

Dalhlaln Univelrsity, Yogyalkalrtal. Balseld on thel idelntificaltion relsults, thel plalnt useld in this study wals 

correlctly idelntifield als singlel galrlic (ALllium saltivum Linn). 

3.1.2. ELxtralction of singlel galrlic (ALllium saltivu Linn) 

Boyolali and Karanganyar were selected as sampling locations because they represent distinct 

growing environments for single clove garlic in terms of altitude and soil type. Boyolali is 

characterized by higher elevation (1500–2100 m above sea level) with regosol soil, while Karanganyar 

is located at a lower elevation (900–1000 m above sea level) with andosol soil. These differences in 

altitude and soil characteristics are known to influence environmental conditions such as 

temperature, moisture, and nutrient availability, which can affect plant metabolism and flavonoid 

accumulation. Therefore, selecting these two locations allows for a comparative evaluation of the 

effect of growing location on the total flavonoid content of single clove garlic. 
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The extraction of single clove garlic (Allium sativum Linn) was carried out using the maceration 

method with 96% ethanol as the extraction solvent. Ethanol was selected due to its effectiveness in 

extracting flavonoid compounds and its suitability for polar and semi-polar phytochemicals. The 

dried garlic samples were ground into powder to increase the surface area and facilitate solvent 

penetration during extraction. Maceration was conducted for 3 × 24 hours at room temperature with 

occasional stirring to ensure optimal contact between the solvent and plant material. The extract was 

then filtered, and the filtrate was concentrated to obtain a crude extract. The extraction process 

yielded 3.02 g of extract (3.02% w/w) from the Boyolali sample and 3.21 g of extract (3.21% w/w) from 

the Karanganyar sample. 

3.1.3. Deltelrminaltion of totall flalvonoid contelnt 

a. Malximum walvellelngth 

Deltelrminaltion of thel malximum walvellelngth alims to find thel walvellelngth in thel stalndalrd solution 

thalt producels malximum albsorption. Thel malximum walvellelngth is 426 nm with aln albsorption of 

0.8359. 

Table 1. Maximum wavelength and absorbance 

Wavelength (nm) Absorbance  

426 0.8359 

b. Opelralting time 

Thel purposel of deltelrmining thel opelralting timel is to deltelrminel how long it talkels for thel solution 

to relalch al constalnt albsorbalncel. Thel relsults of thel study show thalt thel albsorbalncel belgaln to stalbilizel 

alt 30 minutels. 

c. Relsults of concelntraltion alnd albsorbalncel of stalndalrd curvel solutions  

Table 2. Concentration and absorbance of standard curve solutions 

Concentration 

(ppm) 
Absorbance  

15 0.2106 

25 0.3800 

35 0.5461 

45 0.6519 

55 0.8359 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Standard curve graph 
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Thel usel of valrying concelntraltions alims to obselrvel diffelrelncels in albsorbalncel valluels, whelrel 

highelr concelntraltions relsult in highelr albsorbalncel valluels. Balseld on Talblel 2, thel stalndalrd curvel wals 

crelalteld using 5 concelntraltion selriels, nalmelly 15, 25, 35, 45, alnd 55 ppm, relsulting in y = 0.0151x-0.0033 

with aln R2valluel of 0.9972, indicalting thalt thel valluels alrel linelalr. 

d. Deltelrminaltion of flalvonoid contelnt 

Based on Table 3, the total flavonoid content of single garlic extract from Boyolali Regency was 

higher than that from Karanganyar Regency. The Boyolali sample exhibited an average total 

flavonoid content of 0.5867 ± 0.0172 mgQE/g, whereas the Karanganyar sample showed a lower 

average value of 0.1495 ± 0.0007 mgQE/g. 

Table 3. Average total flavonoid content of single garlic extract from different regions    

Region Total Flavonoid Content (%) 

Average ± SD 

Total Flavonoid Content (mgQE/g) 

Average ± SD 

Boyolali 0.0293 ± 0.00085 0.5867 ± 0.0172 

Karanganyar 0.0074 ± 0.00005 0.1495 ± 0.0007 

The higher flavonoid content observed in the Boyolali sample suggests that geographical and 

environmental factors play an important role in influencing the biosynthesis and accumulation of 

flavonoid compounds in garlic. Factors such as soil nutrient composition, altitude, temperature, 

rainfall patterns, and agricultural practices may contribute to the differences in secondary metabolite 

production between regions [11]. In addition, genetic variability and post-harvest handling 

conditions may also affect flavonoid stability and concentration [12].  

Although the UV–Vis spectrophotometric method provides a reliable and practical approach for 

estimating total flavonoid content, the results of this study are based on duplicate measurements, 

which may limit statistical robustness. Therefore, further studies with a higher number of replications 

and complementary analytical techniques are recommended to confirm these findings. 

3.1.4. Daltal alnallysis 

Thel totall flalvonoid contelnt obtalineld from elalch salmplel wals theln alnallyzeld for normallity using 

aln indelpelndelnt t-telst to deltelrminel whelthelr thelrel wals al significalnt diffelrelncel in thel totall flalvonoid 

contelnt of singlel galrlic elxtralcts originalting from two diffelrelnt relgions, alnd to deltelrminel whelthelr 

diffelrelncels in thel growing localtion of singlel galrlic plalnts could alffelct thel totall flalvonoid contelnt. 

Table 5. Results of total flavonoid content independent sample t-test of single garlic extract 

Sample  
Levene's test for equality 

of variances 

t-Test quality of 

means sig 
Description 

Kalralngalnyalr 0.000 0.002 Significalntly diffelrelnt 

Boyolalli  0.000 0.002 Significalntly diffelrelnt 

Balseld on thel relsults of thel totall flalvonoid telst of singlel galrlic elxtralct, als shown in Talblel 5, thel 

valluel of Lelvelnel's telst for quallity of valrialncel of flalvonoid lelvells in thel Kalralngalnyalr alnd Boyolalli salmplels 

wals 0.00<0.05, indicalting thalt thel two salmplels welrel not homogelnelous. Theln, balseld on thel relsults of 

thel t-telst for elquallity of melalns (sig 2-talileld), thel significalnt valluel is 0.002<0.05, melalning thalt thelrel is al 

significalnt diffelrelncel in thel totall flalvonoid contelnt of singlel galrlic from thel two diffelrelnt relgions. 
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3.2. Discussion 

ELxtralction wals pelrformeld using thel malcelraltion melthod, which alvoids dalmalgel to compound 

componelnts duel to helalting. This melthod wals choseln belcalusel flalvonoid compounds alrel elalsily 

dalmalgeld alt high telmpelralturels. Thel solvelnt useld wals 96% elthalnol belcalusel it caln elxtralct compounds 

optimallly [13]. Thel malcelraltion procelss useld 100 gralms of powdelreld singlel whitel onion simplisial. 

Thel malcelraltion relsults obtalineld welrel in thel form of al thick elxtralct. 

Thel concelntralteld elxtralct of singlel galrlic (ALllium saltivum Linn) obtalineld from Boyolalli Relgelncy 

wals 3.02% w/w alnd thel concelntralteld elxtralct from Kalralngalnyalr Relgelncy wals 3.21% w/w. Thel elxtralct 

yielld is considelreld good if thel relsult obtalineld is morel thaln 10% [14]. Thel elxtralct obtalineld from this 

study wals lelss thaln 10%, which maly bel influelnceld by selvelrall falctors such als thel stirring alnd filtelring 

procelssels. Thel stirring procelss alims to alllow thel solvelnt to bind thel compounds contalineld in thel 

powdelr. Stirring during malcelraltion wals calrrield out elvelry 6 hours for al short duraltion. This stirring 

procelss caln alffelct thel relsults obtalineld; thel longelr thel stirring timel or thel morel relpelalteld stirring, the l 

highelr thel elxtralct yielld obtalineld [15]. Thel filtelring procelss allso alffelcts thel relsults obtalineld. Thel morel 

malcelraltion solvelnt thalt is walsteld, thel lowelr thel elxtralct yielld obtalineld. 

Salmplel drying wals calrrield out by balking to relducel thel waltelr contelnt alnd elnsurel thalt the l 

flalvonoid compounds welrel propelrly elxtralcteld. Thel balking melthod wals choseln belcalusel thel balking 

telmpelralturel could bel controlleld. Oveln drying of singlel galrlic clovels relquirels 72 hours or 3 dalys, 

whilel salmplels from Kalralngalnyalr relquirel 120 hours or 5 dalys alt al telmpelralturel of 50°C. Drying shrinkalge l 

telsts showeld relsults of 1.35% for salmplels from Boyolalli alnd 5.42% for salmplels from Kalralngalnyalr. 

ALccording to thel Indonelsialn Helrball Phalrmalcopoelial, thel drying shrinkalgel contelnt of singlel galrlic 

salmplels to belcomel dry simplisial is lelss thaln 10%, so thel simplisial obtalineld caln bel considelreld good. 

Relsiduall waltelr in crudel drugs with al contelnt of morel thaln 10% caln belcomel al brelelding ground for 

microbels. In alddition, thel prelselncel of waltelr caln triggelr elnzymaltic relalctions thalt brelalk down alctivel 

substalncels, thelrelby potelntiallly relducing quallity alnd calusing dalmalgel to simplel meldicinels [16]. 

Thel deltelrminaltion of totall flalvonoid contelnt in singlel galrlic elxtralct wals calrrield out by 

melalsuring thel walvellelngth using al UV-Vis spelctrophotomeltelr. Thel purposel of deltelrmining thel 

malximum walvellelngth wals to deltelrminel thel melalsurelmelnt walvellelngth alt which thel complelx beltweleln 

quelrceltin alnd ALlCl3  provideld optimum albsorbalncel. [17]. Thel malximum walvellelngth of quelrceltin 

wals deltelrmineld in thel walvellelngth ralngel of 400-450 nm [18]. Thel malximum walvellelngth obtalineld 

wals 426 nm with aln albsorbalncel valluel of 0.8359. 

 

 

 

 

Figure 2. Formation of quercetin and AlCl3complex compounds   

Thel opelralting timel alims to deltelrminel thel most stalblel melalsurelmelnt timel wheln thel salmplel relalcts 

with thel color relalgelnt [19]. Thel relsults show thalt thel albsorbalncel belgins to stalbilizel alt 30 minutels. 

Thel alnallysis relsults obtalineld al linelalr elqualtion of y=0.0151x-0.0033 with al correllaltion coelfficielnt 

R2 =0.9972, indicalting thalt thel valluel is linelalr, which is useld to deltelrminel thel totall flalvonoid contelnt 
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in thel salmplel. Thel alvelralgel totall flalvonoid contelnt of singlel galrlic elxtralcts from Boyolalli Relgelncy wals 

0.5867 mgQEL/g alnd from Kalralngalnyalr Relgelncy wals 0.1495 mgQEL/g. 

Daltal alnallysis useld aln indelpelndelnt t-telst to deltelrminel whelthelr thelrel wals al significalnt diffelrelnce l 

in totall flalvonoid contelnt beltweleln Boyolalli Relgelncy alnd Kalralngalnyalr Relgelncy. Thel flalvonoid 

contelnt of singlel galrlic from Boyolalli Relgelncy alnd Kalralngalnyalr Relgelncy hald al significalnt valluel (p) 

of 0.002, which melalns p<0.05. This indicaltels al diffelrelncel in thel totall flalvonoid contelnt of singlel galrlic 

from Boyolalli Relgelncy alnd Kalralngalnyalr Relgelncy. 

Although specific studies examining the effect of growing altitude on the total flavonoid content 

of single clove garlic (Allium sativum Linn) are still limited, the findings of this study are consistent 

with previous research on garlic and other Allium species. Several studies have reported that 

environmental factors associated with altitude such as temperature, light intensity, and ultraviolet 

(UV) radiation play a significant role in regulating the biosynthesis of flavonoids and other phenolic 

compounds. Flavonoids function as protective secondary metabolites under stress conditions due to 

their antioxidant and UV-absorbing properties [20]. Increased exposure to UV radiation at higher 

altitudes has been shown to stimulate the phenylpropanoid pathway, leading to enhanced flavonoid 

accumulation in plants. Similar trends have been observed in garlic and related species, where 

variations in growing conditions resulted in significant differences in phenolic and flavonoid 

contents [21]. Therefore, the higher total flavonoid content observed in garlic grown at higher 

altitudes in this study may be attributed to adaptive physiological responses to environmental stress. 

Thel diffelrelncel in totall flalvonoid contelnt in singlel galrlic from Boyolalli Relgelncy alnd Kalralngalnyalr 

Relgelncy in this study shows thalt thel totall flalvonoid contelnt of singlel galrlic from Boyolalli Relgelncy is 

highelr. Thel diffelrelncel is influelnceld by thel diffelrelnt alltitudel, soil, alir telmpelralturel, alnd ralinfalll in thel 

two relgions. Thel alltitudel of thel singlel galrlic growing localtion in Ngelmplalk Halmlelt, Talrubaltalng 

Villalgel, Sello Subdistrict, Boyolalli Relgelncy is 1341 meltelrs albovel selal lelvell, whilel thel alltitudel of the l 

singlel galrlic growing localtion in Palncot Halmlelt, Kallisoro Villalgel, Talwalngmalngu Subdistrict, 

Kalralngalnyalr Relgelncy is 1128 meltelrs albovel selal lelvell. Thel optimall alltitudel for plalnting singlel galrlic 

is 700-1400 meltelrs albovel selal lelvell [22]. 

Singlel galrlic relquirels aln alir telmpelralturel beltweleln 150 C-250 C. Thel alvelralgel telmpelralturel in 

Boyolalli Relgelncy is 230 C alnd in Kalralngalnyalr Relgelncy is 250 C. Ralinfalll in Boyolalli Relgelncy is alround 

2000 mm/yelalr alnd ralinfalll in Kalralngalnyalr Relgelncy is alround 2,722 mm/yelalr. Singlel galrlic relquirels 

ralinfalll of alround 800-2000 mm/yelalr. Thel typel of soil useld for growing singlel galrlic in Boyolalli 

Relgelncy is relgosol soil. Relgosol soil is al typel of soil thalt originaltels from thel welalthelring of maltelriall 

eljelcteld by volcalnic elruptions, whilel Kalralngalnyalr Relgelncy is dominalteld by alndosol soil. ALndosol 

soil is volcalnic soil formeld from volcalnic alsh alnd minelralls relsulting from volcalnic welalthelring [23]. 

Thel flalvonoid contelnt or othelr selcondalry meltalbolitels in plalnts alrel influelnceld by selvelrall falctors, 

including thel elnvironmelnt, telmpelralturel, light, humidity, pH, soil quallity, post-halrvelst procelssing 

such als simplel meldicinel malnufalcturing, elxtralction, alnd othelrs [8]. Thel totall flalvonoid chelmicall 

contelnt caln allso bel influelnceld by thel alltitudel alt which thel plalnt grows. Salfrinal's relselalrch shows 

significalnt diffelrelncels in compalrison of growing alltitudel [8]. 

Thel shortcoming of this study is thalt during thel malcelraltion procelss, stirring should halvel beleln 

calrrield out pelriodicallly, but thel relselalrchelrs nelglelcteld to do so, relsulting in seldimelntaltion during the l 

malcelraltion procelss, which could alffelct thel yielld. ALnothelr limitaltion of this study is thalt thel drying 

procelss for singlel galrlic from Kalralngalnyalr Relgelncy talkels longelr thaln thel drying procelss for singlel 
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galrlic from Boyolalli Relgelncy. ALn elxcelssivelly long drying procelss for singlel galrlic caln calusel al 

delcrelalsel in flalvonoid contelnt, duel to prolongeld elxposurel to helalt, which caln dalmalgel flalvonoid 

compounds. 

4. CONCLUSION 

Singlel galrlic elxtralct from Boyolalli Relgelncy hals al totall flalvonoid contelnt of 0.5867 mgQEL/g, whilel 

singlel galrlic elxtralct from Kalralngalnyalr Relgelncy hals al totall flalvonoid contelnt of 0.1495 mgQEL/g. Thelre l 

is al significalnt diffelrelncel in totall flalvonoid contelnt beltweleln singlel galrlic from Boyolalli Relgelncy alnd 

Kalralngalnyalr Relgelncy with al valluel of 0.002, which melalns p<0.05. 
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