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The genus Quercus L. is the largest within the Fagaceae family,
comprising over 500 species that are widely distributed across
Europe, North America, the Mediterranean, temperate deciduous
forests in East Asia, and tropical montane forests in Southeast Asia.
This study aimed to investigate the phytochemical composition and
evaluate the total polyphenolic content of methanol extracts from the
leaves of three Quercus species: Q. henferiana, Q. bidoupensis, and
Q. lanata. Using the method of quantitative analysis chemical
composition and polyphenol gquantification of the extarct, according to
the phytochemical composition identified, all of the methanol extracts
included anthraglycoside, reducing sugars, flavonoids, sesquiterpene,
lactone, and tannins. Methanol extacts prepared from the leaves of Q.
bidoupensis, Q. henferiana, and Q. lanata were found to have total
phenol amounts of 58.3478 (mgGAE/g), 81.4136 (mgGAE/g), and
18.5381 (mMgGAE/q), respectively. This result is the first report on the
chemical composition of these three species. It can be helpful to
scientific data for application in the pharmaceutical industry and other
fields in our lives.
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Quercus L. 1a chi 16n nhat trong ho dé véi hon 500 loai phan b rong
khip Chau Au, Bic My, Dia Trung Hai, céc khu ring rung 1a on déi
o Pong A va cac khu rimg nhiét d6i trén nli 6 Pong Nam A. Nghién
ctru ndy nham khao sat thanh phan héa hoc va danh gia ham luong
polyphenolic téng sb trong dich chiét metanol tir 14 cua ba loai
Quercus henferiana, Quercus bidoupensis va Quercus lanata. St
dung phwong phap dinh tinh thanh phan ho4 hoc va dinh lwong
polyphenol cua dich chiét da xac dinh dwoc 14 cia ca 3 loai Quercus
déu c6 cac hop chit anthraglycoside, duong khu, flavonoid,
sesquiterpene lactone va tannin. Ham luong phenol tong sé & 14 cua
Q. bidoupensis, Q. helferiana va Q. lanata lan luot 1a 58,3478
(mgGAE/g), 81,4136 (MgGAE/g) va 18,5381 (mgGAE/g). Két qua
nay la bio cdo dau tién vé thanh phan hod hoc cua ba loai Q.
bidoupensis, Q. henferiana va Q. lanata va la dir liéu khoa hoc hitu
ich dé c6 thé sir dung céc loai Quercus trong nganh dugc phim va
cac linh vuc khéac nhau caa doi séng.
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1. Giéi thiéu

Trén thé gidi, chi sdi (Quercus) cd khoang 500 loai phan b rong réi tir ving 6n déi rung 14 &
Bic My, Chau Au, Chau A, dén Dia Trung Hai; rimg cay bui sa mac & Chau My, Chau Au, rimng
ndi nhiét d6i & Nam My, Pong Nam A [1], [2]. Trong d6, khu viuc Mexico ¢ sy da dang nhét vé
s6 luong loai vai khoang 160 loai [3]. Céc loai thudc chi sdi thuong chiém wu thé trong nhiéu
Kiéu tham thyc vat va /dong vai tro quan trong trong su can bang cua cac h¢ sinh thai cling nhu 1a
nhém thuc vat cung cap g quan trong nhat cua khu virc Bac ban cau [1], [3].

Ngoai cc gia tri vé sinh thai va sinh khdi gd, mot s loai soi (Quercus) Ia nhiing cay thudc
quan trong duoc ngudi dan & mot sb khu vyc trén thé gidi sir dung trong y hoc dan gian dé dicu
tri cac bénh khac nhau nhu 1am thubc chong nhiém trimg, diéu trj rdi loan tiéu hod, tiéu chay, tri
[4]. V6 cay duoc diing 1am chét khur triing, cam mau, ngoai ra con chira cac bénh veé ring va da
day. Nhya cua cay Quercus leucotrichophora A. Camus chira bénh 1au, hen suy@n, xuat huyet
tiéu chay va bénh kiét ly [5]. Bot hat Quercus infectoria sir dung dé phuc hoi do dan hoi ¢o tir
cung, ciing nhu diéu tri loét [6], [7]. Qua cuia nhiéu loai Quercus khac nhau dugc sir dung rong
rdi dé chita cac bénh nhu tiéu chay, viém thanh quan, rong kinh, béo phi, viém loét da day [8]. O
Tay Bic My, qua s6i chiém hon mot nua khéu phan 3 an cua nguoi ban dia [9]. Quercus dugc coi
1a chi ¢6 nhiéu dinh dudng, ndng luong, ngudn cung cap carbohydrat, protein, axit amin, sterol va
chat béo tng dung nhleu trong cong nghiép thuc pham [10]. Hoat tinh sinh hoc cua mot s6 loai
thugc chi Quercus bao gom chat chdng oxi hog, khang khuan, chng viém nhidm, chdng dai théo
duong, bao vé gan, chéng ung thu va thoai hoa than kinh [11]-[13]. Chi Quercus chira nhiéu loai
hop chit khac nhau nhu glycoside, terpenoid, flavonoid, axit phenolic, axit béo, sterol va tannin
[4]. Mic du c6 su bién ddi phat sinh loai, axit phenolic (dic biét 1a axit gallic, axit ellagic va cac
dan xuat cua chung), flavonoid (dic biét 1a flavan-3-ol) va tannin déu c6 nhiéu trong tat ca céc
loai Quercus [14]. Cho dén nay, bay hop chét da duoc phan lap tir Quercus gilva Blume duoc xac
dinh la picraquassioside D, quercussioside, (+) -lyoniresinol-90a-O-B-D-xylopyranoside, (+) -
catechin, (—) -epicatechin, procyanidin B3 va procyanidin B4; sy hién dién cac hop chit nay cho
thiy Quercus gilva Blume c6 thé ung dung diéu tri s6i niéu [15]. Ngoai ra, nghién ctu cia Gul va
cong su [16] da phan 1ap thanh cdng mot hop chat méi 1a quercuschin, véi 6 hop chat khac duoc
xac dinh la quercetin, methyl gallate, gallic acid, betulinic acid, (Z)-9-octadecenoic acid methyl
ester va p-sitosterol glucoside tir loai Quercus incana. Pong thoi, eupatorin (5,3'-dihydroxy-6,7,4’
trime- thoxyflavone), cirsimaritin (4',5, -dihydroxy-6,7- dimethoxyflavone), betulin (lup-20(29) -
ene-3, 28-diol) va B-amyrin acetate (12-oleanen-3yl acetate) cling duoc ghi nhan trong la Quercus
incana [17]. Nghién ciru trén 14 6 loai Quercus khac nhau cho thay s ¢d mit cua 7 flavan-3-ols, 2
flavonols, 18 flavonols/flavanone glycosides, 1 flavanone, 1 flavone va 4 hop chét chua duoc biét
dén [18]. Triterpenoids ciing dugc phan Iap tir Quercus; nghién ciru cia Lei va cong su da phan 1ap
thanh cdng triterpenoid magi dugc ghi nhan la ursane, oleane va lupinane [12].

Tinh dén nam 2023, Viét Nam ghi nhan 54 loai thudc chi Quercus, phan bé trai dai tir Bac vao
Nam (Ha Noi, Lao Cai, Dong Nai, Ninh Thuan, Lam Déng, ...) [19]. Tuy nhién, céc nghién ctu
nay chi ghi nhan vé mit phan loai, chua c6 ghi nhan ndo vé thanh phan hop chat cé trong cac loai
cuia chi Quercus tai Viét Nam, ciing nhu danh gia ham lugng polyphenol tong sb trong 14 cua cac
loai Quercus. Chinh vi vay, nghién ciru nay dugc thuc hién dé danh gia so bo thanh phan hoé hoc
va ham luong polyphenol tong sb trong 14 ba loai Quercus thu & Lam Ddng.

2. Phuong phap nghién ciru
2.1. Nguyén li¢u

L4 cua 3 loai Quercus bao gébm Quercus bidoupensis, Q. helferiana va Q. lanata (Hinh 1)
dugc thu & Lam Dong vao thang 07/2023. Mau sau khi dwoc thu vé, tién hanh rira sach, loai bo
tap chat va siy & 50°C cho dén khi khdi luong khong d6i. Mau tiéu ban duoc luu trit tai bao tang
thyc vat cta truong Pai hoc Pa Lat (ma bao tang DLU).
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‘|n 1. Qercs bidoupenis: —Canhmang 14, Al-La mt‘ rwéc, A2—Lé mat sau,
Quercus helferiana: B-Canh mang la, B1-La mat trudc, B2-La mat sau,
Quercus lanata: C-Canh mang 14, C1-La maz truedc, C2-La mat sau

2.2. Phwong phdp nghién ciru
2.2.1. Phuong phdp chiét Soxhlet

Str dung phuong phap chiét Soxhlet [20] nham thu cao chiét 14 Quercus. Mau duoc chiét véi
ty 1& 25 g bot dugc liéu trong 500 ml metanol 70%, chiét trong 8h. Thu dich chiét cho vao lo thity
tinh va bao quan trong tdi. Dich chiét dugc ¢6 quay chan khong nhim muc dich thu dich chiét &
dang dam dac, thu hdi dung moi & nhiét do 70°C, toe do 120 vong/phut. Dich chiét thu duoc sau
khi d4 loai bo mét phan dung méi dem di chung cach thuy & nhiét do 70°C cho dén khi dung moi
bay hoi hoan toan thu duoc phan cao chiét. Bao quan cao chiét trong toi ¢ nhiét do 2°C.

2.2.2. Phuong phdp dinh tinh mét s6 nhém hop chat

Dinh tinh thanh phan aglycon, alkaloid, anthraglycosid, coumarine, duong kht, flavonoid,
glycoside, saponin, sesquiterpen lacton, tannin va terpenoid-steroid c6 trong cao chiét methanol
tir 14 cua ba loai Quercus duoc tién hanh theo phuong phap cua Nguyén Vin Pan va cong sy nim
1985 [21] két hop vai phuong phap cua Nguyén Kim Phi Phung nam 2007 [22].

Dinh tinh nhém aglycon: St dung 2 — 3 giot thudc thar Trim-Hill vao 1 ml méu thir, sau khi
dun nhe thay dung dich xuat hién mau xanh dwong 1a phan tng duong tinh.

Dinh tinh nhém alkaloid: Cho 1 ml mau thir phan @ng véi vai giot thubc thi Mayer va
Wagner két qua duoc biéu hién qua hién tugng két tua. Déi voi thude thir Mayer cho tia mau
vang trang, con Wagner cho taa mau nau.

Dinh tinh nhém anthraglycosid: Sir dung 1 ml KOH 10% cho vao 1 ml mau thir, phan tng
duong tinh cho mau hong - do.

Dinh tinh nhém coumarine: Cho 2 ml nudc va 0,5 ml NaOH 10% vao 1 ml mau thir; sau dé
dun s6i, thém vai giot HCI dam dic. Hién twong phat quang cho thiy phan tmg duong tinh.

Dinh tinh nhém duong khir: Cho vai giot thudc thir Fehling vao 1 ml dich chiét. Phan @ng
duong tinh cho két tia mau do gach.

Dinh tinh nhém flavonoid: Phan wng kiém: cho 2 giot dich chiét 1én gidy loc. Ho khé trén
ngon lira dén con. Giot thir nhat 1am déi ching, giot thi hai ho trén amoniac dam dic. Quan sat
hién tuong. Két qua duoc biéu hién bang su thay d6i mau vang dic trung. Phan ung Cyanidin:
Chuan bi 2 ng nghiém, mdi dng cho vao 1 ml dich chiét, dng 1 lam di ching, dng 2 thém vao
0,5 ml HCI dam dic, thém 3-5 hat magie, lic nhe va dun cach thay trong 5 phit. Két qua duoc
biéu hién boi sy thay doi mau dung dich tir hong - do.

Dinh tinh nhém glycoside: Sir dung 0,1 — 0,2 mg mau thir trong 1 ml H,SO,4 dam dic, thém 2
— 3 giot thudc thir Molisch. Luu y khong khudy, hién twong trén mat phan céach giita 2 dung dich
Xuét hién vong mau tim hoic do.
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Dinh tinh nhdm saponin: Nhan biét sy c6 mat nhém saponin bang su xuét hién cot bot bén.
Chuan bi 3 éng nghiém, cho vao mdi éng 5 ml dich chiét. Ong 1 dung lam d6i chung, 6ng 2 thém
vao 5 ml NaOH 0,1 N, éng 3 thém vao 5 ml HCI 0,1 N, lac manh céc 6ng nghiém trong 10 pht.
Quan sat cot bot.

Dinh tinh nhém sesquiterpene lactons: Chuén bi 2 dung dich, dung dich 1 (AgNOs 0,1 N) va
dung dich 2 (NH4OH 5N). Sir dung 2 ml mau thir thém 5 giot dung dich 1 va 5 giot dung dich 2.
Hién tuong xuat hién 16p trang guong trén thanh dng nghiém.

Dinh tinh nhém tannin: Chuan bi 5 éng nghiém, mdi éng nghiém thém vao 1 ml dich chiét,
6ng 1 dung lam di chung, lan Iugt thém vao ong 2 vai giot gelatin man va 5 giot chi acetate 1%,
ong 3 thém vao 5 giot gelatin 1%, dng 4 thém vao 5 giot st (I11) clorua 5%. Phan ting dwong tinh
cho két tia nau déi véi gelatin man, két tua vang d6i véi chi acetate 1%, két taa bong véi gelatin
1%, dung dich d6i mau xanh den vdi sat (111) clorua 5%.

Dinh tinh nhém terpennoid-steroid: Phan @ng Libermann-Burchard. Chuan bi dung dich bao
gom 1 ml anhydrid acetic va 1 ml chloroform, 1am lanh ¢ 0°C, sau d6 thém 1 giot H,SO4 dam
dic. LAy 1 ml mau thir da dugc pha trong chloroform thém vai giot dung dich vira pha. Hién
tugng dung dich xuét hién mau luc.

2.2.3. Phuong phdp xdc dinh dg am

Do am trong cao chiét duoc xac dinh theo TCVN 19741:2013 (1SO 7513:1990). St dung 1 ¢
cao chiét sdy ¢ nhiét do 103°C trong 2 gio sau d6 cho vao binh thuy tinh hat am trong 30 phdt va
can khdi luong. PO 4m hao hut cia mau (hay con duoc goi 1a hao hut khdi lugng) & 103°C duoc
biéu thi theo phan tram khéi lwong cia mau duoc tinh theo cong thuc:

% dé dm = = mlx 100 (1)

Trong do6: mo: khdi lugng ban dau cia mau thu tinh bang gam (g); ma: khéi lwong mau thu
sau khi say, tinh bang gam (g).

2.2.4. Phuong phap so mau Folin Ciocalteu

Phuong phap xac dinh ham Iugng polyphenol bang phuong phap so mau (Phuong phép Folin
- Ciocalteu). Ham lugng polyphenol tong trong cao chiét duoc xac dinh dua theo tiéu chuan Viét
Nam TCVN 9745-1:2013 (1SO 14502-1:2005). Polyphenol dugc tach chiét tir 1a da xay min dugc
chiét bang methanol 70% & 70°C. Cao chiét duoc hoa tan trong nudc néng sau d6 bod sung 10%
(thé tich) axetonitril. Str dung thudc thir Folin - Ciocalteu véi budc séng 765 nm. Phan (ng do su
hinh thanh mau xanh caa vonfarm va molypden. Dua vao cudng d6 mau do dugc va dd thi chuan
cua gallic acid véi thude thir ¢6 thé xac dinh dwoc ham lugng polyphenol trong mau.

Ham lugng polyphenol tong s6 duogc tinh theo c()ng thic:

(szfu_ Dgiao diém) X Vingy X d X100
Wt = 2
S chagn X Mgy X 10000 X WDM i

Trong d6: Dma l1a mat do quang thu duqc d6i véi dung dich thir; Dy aiém 12 mat do quang tai
diém duong chuan tuyén tinh phi hop nhét cat véi truc y; Senuin 13 do ddc thu duoc tir hiéu chinh
tuyén tinh phu hop nhat; M mau 1a khéi lugng cia phan mau thir (g); Vi 12 thé tich cua dich
chiét mau; d 1a hé s6 pha lodng; Wom,mau 14 ham luong chat kho caa mau the, tinh bang phan trim
khéi lwong (%).

2.2.5. Xur Iy s lidu

Tt ca céc thi nghiém duoc 13p lai 3 1an, xir Iy s6 liéu bang phan mém Microsoft Excel 2016.
Keét qua dugc trinh bay duéi dang gia tri trung binh £ SE.

3. Két qua va ban luan

3.1. Thanh phan hoa hec trong 14 ba loai Quercus ¢ Lam Déng
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Két qua phan tich dinh tinh thanh phan hop chét cho thiy ¢ 8 nhém hop chat dugc ghi nhan
trong cao chiét tir 14 cua ba lodi Quercus ¢ Lam Dong (Bang 1). Trong d6, cac nhém hop chat
anthraglycosid, duong khu, flavonoid, sesquiterten lacton va tannin dugc ghi nhan c6 mat ¢ trong
cao chiét Ia cua ca 3 loai Q. bidoupensis, Q. helferiana va Q. lanata. Cac nhém hop chét aglycon,
alkaloid, coumarine, glycoside khong dugc ghi nhan sy ¢c6 mat ¢ ca 3 loai trong nghién cau nay.
Trong khi d6, Quercus lanata c6 sy xuat hién thém 2 nhom hop chat 1a glycoside va terpenoid-
steroid va Quercus helferiana c6 xuat hién caa nhém saponin.

Bang 1. Thanh phan hop chat thiz cap cuia cao chiét la ba loai Quercus ¢ Lam Pong

Nhom hop chat Quercus bidoupensis Quercus helferiana Quercus lanata

Aglycon - - -
Alkaloid
Anthraglycosid
Coumarine
buong khir
Flavonoid
Glycoside -
Saponin
Sesquiterpen lactons
Tannin
Terpenoid-steroid

+
+
+

+ +
+ +
+ + +

4+ 4
o+ o+ 4
+ + +

Ghi chii: “+” sy ¢6 mat hop chdt, “-” khéng c6 mat hop chat

Nhiéu nghién ctru trudc day da ching minh mét s loai thudc chi Quercus co chira cac nhém
hop chat nhu tannin, phenol, flavonoid, steroid, glucoside, hydrocacbon va triterpens [23], [24].
Nghién ciru cua Vinha va cong su ghi nhan cac loai thugc chi Quercus chira cac hop chit nhu
glycoside, terpenoid, flavonoid va tannin [14]. Nghién ctru ctia Molina vao nam 2018, ngoai viéc
ghi nhan su ¢6 mat cua cac nhom chét flavonoid, tannin, con c6 nhom glycoside trong Quercus
coccifera [25]. Vao nam 2020, Basyigit va cong su da nghién ctu trong Quercus c6 nhém
flavonoid va tannin [26]. Nghién ctu cua Séhretoglu va cong su da ghi nhan hau hét cac loai
Quercus chira cac hop chit thir cp gom c6 alkaloid, flavonoid, tannin, glycoside, coumarin va
lignans [27]. Phan tich dinh tinh chiét xuit Quercus infectoria ghi nhan sy c6 mat cac nhém hop
chat tannin, alkaloid, glycoside, saponin, terpenoid, flavonoid va cac hop chat phenolic [28].
Nghién cau cua Wahab va cong sy (2020) vé hoé thuc vat va chiét xuit dung méi caa Quercus
agrifolia Nee cho thy su hién dién cuia cac loai hop chat khac nhau nhu flavonoid, coumarine,
terpenoid [29]. Chiét xuat 14 Quercus gomeziana chtra cdc nhém chit chuyén hoé tha cap, dic
biét l1a steroid, glycoside, tannin, flavonoid, saponin va alkaloid [30]. So v&i cac nghién ctu trudc
day cho thay l4 cua 3 loai Quercus trong nghién ciru nay déu chira cac nhém hop chét giéng nhu
nhitng loai Quercus khac da dugc danh gia & trén thé gioi nhu flavonoid, glycoside va tannin.
Theo mét sé nghién ciru chi ra rang sy thay dbi hinh thai, thay d6i d6 cao, phan bd, mua vu va
luong mua déu anh huong dén ham luong va hop chét cac chat 6 trong cly din dén co sy khac
nhau vé hop chat giita c4c loai thudc chi Quercus [31].
3.2. Ham Iwong polyphenol téng sé trong cao chiét 14 ba loai Quercus ¢ Lam Péng
3.2.1. Ham long chat khd trong mau

Ham luong chét kho tir 6 4m xac dinh duoc (hao hut khéi lwong ¢ 103°C) trén phan mau thir
theo TCVN 19741:2013 (ISO 7513:1990). % do am cuaa ghi nhan ¢ bang 2 nham phuc vu tinh
toan ham lugng polyphenol tong sb trong l4 ba loai Quercus & Lam Dong.

Bang 2. g am (hao hut khéi liwong ¢ 103 °C) cuia cao chiét |4 ba loai Quercus ¢ Lam Pong

Maiu % d6 am (hao hut khdi lweng & 103°C) ciia miu
Q. bidoupensis 3,0+0,06
Q. helferiana 1,0 £0,00
Q. lanata 7,0 +2,08
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3.2.2. Ham lwong polyphenol téng sé

Ham lugng polyphenol téng sé trong cao chiét 14 Quercus dwoc danh gia bang phuwong phap
so mau dung thuéc thir Folin - Ciocalteu. Trong qué trinh khir cac nhém hydroxy phenol dé bi
oxy hoa, chat oxy hoa 1a phospho — vonframic acid trong thudc thir s& sinh ra mau xanh c6 d6 hap
thu cuc dai ¢ budc séng 765 nm. Phan ung nay la do su hinh thanh mau xanh cuaa vonfarm va
molypden [32].

Ham luong polyphenol tong sé duoc khao sat dwa vao phuong trinh duong chuan gallic acid:
y =0,191x + 0,0998; R? = 0,09994 (Hinh 2).

Pudng chuén acid gallic

1,2000

y=0,0191x + 0,0998
R?=0,9994

D hap thu (Abs|
o 2. o g
& 8 8 8
8 8 8 8

0,2000

0,0000
0 10 20 30 40 50 60

NGng d6 (ug/ml)
Hinh 2. Puong chudn gallic acid
Ham lugng polyphenol tong s6 duoc tinh bang phan trim khéi luong trong cao chiét 14 ba loai
Quercus ¢ Lam Bong dugc ghi nhan ¢ bang 3.
Bang 3 Ham lirong polyphenol trong cao chiét 14 ba loai Quercus ¢ Lam Pong

Mau Ham lwong polyphenol (mgGAE/g khéi lwgng kho)
Q. bidoupensis 58,3478 + 6,23
Q. helferiana 81,4136 + 3,34
Q. lanata 18,5381 £ 2,01

Két qua & bang 3 cho thy, ham luong polyphenol tong s6 cua cac mau 14 Quercus nam trong
khoang tir 18,5381 dén 58,3478 (mgGAE/g). Ham lugng polypheol tong s6 cao nhat dugc ghi
nhan & loai Quercus helferiana, thap nhat ¢ loai Quercus lanata. Ket qud thu dugc trong nghién
cau nay thap hon so vé6i cong bd ciia Kaur va cong sy nam 2008 vé ham lugng polyphenol tong
s6 trong Quercus infectoria 1a 112,29 (mgGAE/g) dbi voi chiét xuit metanol 70% [33] va thip
hon nghién ciru chiét xuét etyl acetate tir hat Quercus leucotrichophora A. Camus ¢6 ham luong
phenolic la 157 £ 0,27 (mgGAE/Q) [34]. Tuy nhién, cao hon so véi nghién cau cua Tuyen va
cong su ghi nhan trong la Quercus crispila, Quercus salicia va Quercus serrata lan luot chua
ham lugng polyphenol tong sb 1 12,25; 46,30 va 25,97 (mgGAE/g) [35]. So sanh véi mot sb loai
cung ho Fagaceae cho thay ham lugng polyphenol tong sé & ba loai trén thap hon so véi chiét
Xuit tir vo va 14 loai Castanopsis indica (139,47 + 0,17 mgGAE/g va 153,58 + 0,21 mgGAE/qg) &
chiét xuat methanol va dich chiét methanol loai Castanea sativa Mill. dugc xac dinh trong
khoang tir 64,02 + 0,26 (mgGAE/g) dén 103,8 + 6,72 (mgGAE/g) [36]. Bong thoi, cao hon so
véi chiét xuat hexan (30,14 + 10,17 mgGAE/g va 35,7 + 0,52 mgGAE/g) [37]. Bén canh do, su
khéc nhau trong dung mdi st dung tach chiét ciing anh huong rat 16n dén kha ning thu hoi cac
hop chét trong cay [38]. Nhiéu nghién ctru da chi ra rang ham lugng polyphenol ciia twong quan
tuyén tinh véi tinh chong oxy héa [39]-[41]. Cac thanh phan khac c6 thé c6 trong cao chiét 1a nhu
duong, ascorbic acid va mét sé phenol don gian ciing phan wng véi thude thir Folin - Ciocatreu tir
d6 1am cho ham lugng polyphenol tang cao [42].
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4. Két luan

Cao chiét |4 ba loai Q. bidoupensis, Q. helferiana va Q. lanata & Lam Pdng c6 chira cac nhom
hop chat bao gom anthraglycosid, duong khir, flavonoid, sesquiterten lacton va tannin. Két qua
danh gia ham luong polyphenol tong sé cho thay cao chiét ba loai Quercus c6 ham luong
polyphenol tong s6 trong khoang tir 18,5381 — 81,4136 (MgGAE/g khbi lugng khé). Can tiép tuc
nghién ctru dé c6 du dir liu khoa hoc lam co sé tng dung cac loai Quercus & Viét Nam trong cac
linh vuc caa doi séng.

Loi cam on
Dé hoan thanh nghién cau nay, tac gia xin cam on cac dong nghiép V& Van Nghia va Huynh

Thi Huong Tram la hoc vi~én cao hoc phong thi nghiém Tai nguyén thpc vat, khoa Sinh hoc
trueong Pai hoc Pa Lat da ho tro ching t6i trong qua trinh thuc hién mét so6 thuc nghiém.
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