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In Dak Lak, there is a bitter eggplant currently used as food. In
Vietnam, there are presently very few studies on this eggplant species
compounds and biological effects. The research aims to isolate several
of compounds according to their antioxidant effects using the DPPH
method. Based on the initial research results, five compounds were
isolated from the ethyl acetate extract and their antioxidant activity was
determined using the DPPH assay: propyl gallate (ICso = 13,57
pg/mL), protocatechuic acid (ICso = 15 pg/mL), caffeic acid (ICsp =
17,63 pg/mL), astragalin (ICso = 256,51 pg/mL), 5-O-caffeoylquinic
acid (1Cso = 20,97 pg/mL) (ICso= 13.57 ug/mL). For the first time, the
compounds of the Bitter Solanum plant (Solanum incanum L.) have
been determined. The above research results have added more
information, improving the valuable use and direction of further
research on this species in Vietnam.
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Thanh phan héa hoc
DPPH

Hoat tinh chdng oxy hda

Tai Bak Lik c6 loai Ca déng, hién dang dugc dung 1am thyc pham. O
Viét Nam hién c6 rét it cong trinh nghién ctru vé thanh phan hoa hoc
va tac dung sinh hoc cua loai ca nay. Muc tiéu nghién ctu la phan lap
mot sé hop chit theo huéng tac dung chdng oxy hda bang phuong
phap DPPH. Dwa vao két qua nghién ciru ban dau, nim hop chat dugc
phan lap tir dich chiét ethyl axetat va hoat tinh chéng oxy hoa dugc
xéc dinh bang thtr nghiém trén md hinh DPPH 1a: propyl gallat (IC50
= 13,57 pg/mL), protocatechuic acid (IC50 = 15 pg/mL), caffeic acid
(IC50 = 17,63 pg/mL), astragalin (IC50 = 256,51 pg/mL), 5-O-
caffeoylquinic acid (IC50 = 20,97 pg/mL). Lan dau tién x4c dinh duoc
thanh phan héa hoc trong ciy Ca dang (Solanum incanum L.). Két qua
nghién ciru trén da b sung thém thong tin, gop phan nang cao gia tri
sir dung va dinh huéng cho céc nghién ciwu tiép theo trén loai nay &
Viét Nam.
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1. Giéi thiéu

Solanum 1a mét chi I6n nhat thudc ho Solanaceae vai hon 2.000 loai dugc phan bé hau hét ¢
cac ving nhiét doi va can nhiét d6i nhu Chau My, Chau Phi, Uc dic biét 1a & Chau My va mot
phan cua Chau A (Trung Quéc, An Do va Nhat Ban) [1]. Sy da dang cac loai dugc ghi nhan ¢ khu
vuc Nam va Trung My ciing nhu Uc, trong khi s6 luong loai dac hiru tap trung chu yéu & chau Phi
[2]. Nhiéu loai trong chi ¢c6 gia tri str dung lam thubc nhur Ca gai leo (Solanum procumbens L.) da
dugc nghién cau lam thudc chéng viém va wc ché su phat trién xo gan, chéng viém gan, ngan chan
su phét trién xo gan va chéng oxy héa ciia dang chiét toan phan va dang hoat chat chinh alkaloid
& md hinh thyc nghiém sinh vat [3], hoat tinh tic ché enzymea-glucosidase [4], cac loai trong chi
Solanum duoc str dung dé diéu tri cac bénh nhu dau nhwc, di tng, nhiém tring, thiéu mau, hen,
tiéu duong, trim cam, mét ngu, ung thu [5], [6]. Ca hai 14 (S. diphyllum L.) duoc sir dung dé phong
ngira va diéu tri cac triéu ching nhu viém loét da day, ta trang theo kinh nghiém nhan gian [7].
Toan cay S. nigrum cé tac dung tét trong viéc tan mau bam, tiéu dom, thanh nhiét ciing nhu giai
doc va thudong duoc st dung dé diéu tri vét loét nhiét miéng, bénh cham da, nhiém trang duong
tiét niéu, bénh ly do vi khuan, tuyén tién liét va viém phé quan méan tinh [8]. Ca trai vang (Solanum
virginianum L.), ca l& x¢ (Solanum laciniatum Ait.) 1a ngudn nguyén liéu dé chiét xuat solasodin
ban téng hop ra thudce steroid [9], ngoai ra con lam thuc pham, 1am canh...

Khu vuc Tay Nguyén dugc danh gia 1 noi c6 diéu kién thuan loi cho céc loai thuc vat sinh
truong va phat trién tét, dic biét rat thich hop véi cac loai cay thude. Tai ddy c6 loai Ca c6 vi ding
dugc goi “Ca dang”, duoc nguoi dan thu hai va sir dung nhu mon an, hién la thuc pham wa chudng
phd bién tai Bak Lik.

Theo nhu nghién ciru ban dau da xac dinh dugc cdy Ca ding co tén khoa hoc 1a Solanum
incanum L, d¢ tinh khiét, hoat tinh chong oxy héa cia cac bo phén trén cdy va céc cao phan doan
[10]. Do do, nghién ciru nay dugc thuc hi¢n véi muc tiéu chiét xuat, phan lap theo huéng tac dung
chbng oxy hoéa, x4c dinh cau tric va ICso ciia mot sb hop chét tir ciy Ca diang thu hai tai huyén Cu
Kuin, tinh Dik Lik.

2. Vit li¢u va phwong phap nghién ctru
2.1. Vit ligu nghién ciru

Toan cdy Ca ding (Solanum incanum L.) tuoi c6 day du ré, than, 14, hoa va qua duoc thu hai tai
huyén Cu Kuin, tinh bak Lak vao thang 8 ndgm 2020. Mau dugc xur ly, bao quan dap tng theo yéu
cau cua tung noi dung nghién ctru. Mau dugc dinh danh bang phuong phép so sanh va doi chieu
ddc diém hinh thai vei khoa phan loai chi va loai trong Thuc vat chi [11]. 7 ‘

Mau dugc say kh, bao quan trong bao bi kin va hwu tai B6 mén Duoc liéu - Duogc ¢6 truyén —
Thuc vat, Khoa Dugc, truong Pai hoc Y Dugc Bubn Ma Thudt.

2.2. Phwong phdp nghién cuu
2.2.1. Chiét xudt va phan ldp

Bot duoc lidu sau khi duoc xay nho dén kich thuoc thich hop dugc chiét ngam kiét véi con
90%. Thu hoi dung méi den cao dac va hoa loang lai voi nudc cat, sau d6 duoc tien hanh lac phan
bo voi cac dung moi 6 do phan cuc tang dan: n-hexan, dichloromethan, ethyl acetat, n-butanol.
Xac dinh hoat tinh chong oxy hoa cua céc cao phan doan voi thuoc thir (TT) DPPH. Chon phan
doan co hoat tinh chong oxy hoa manh nhat de tien hanh phan lap cac hop chat tinh khiet. Sur dung
cac sephadex LH-20, cot co dién d€ tach thanh cac phan doan don gian hon. Tham do dung méi dé
tinh khiét héa cac hop chat. Kiém tra do tinh khiét trén sac ky I6p mong (SKLM) va phé 1 H-NMR.
2.2.2. Xde dinh cdu tric cac chat

Pho NMR (1H-NMR, 13C-NMR), bién giai két qua va so sanh veéi tai liéu tham khao. Thuc
hién trén may AVANCE 600 (Bruker) tai phong NMR, Vién hod hoc, Vién Khoa hoc va Cong
nghé Viét Nam.
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2.2.3. Xac dinh ICso

Vitamin C: Pha dung dich di chiéu vitamin C thanh giai mau c6 nong d6 0,39; 0,78; 1,56;
3,125 va 6,25 pg/mL trong MeOH.

Mdu thiz: Pha mot giai mau cé it nhat 5-7 nong do tly vao ban chat cia mau do (400, 200, 100,
50, 10, 5, 2,5 pg/mL), trong d6 phai bao ham ndng d6 cho HTCO 50%.

Céc mau duoc chuan bi va tién hanh do quang & budc song 517 nm. Sau d6 vé& do thi biéu dign
su phu thugc cia HTCO (%) theo nong d6 chat khao sat bang phan mém Excel. Tir d6 thi, noi suy
ra gia tri ndng d6 c6 HTCO 50% tirc Ia 1Cso, tir phwong trinh hoi quy tuyén tinh c6 dang y = ax +
b thé y = 50 vao dé suy ra ICso. Panh gia két qua va so sanh ICso ctia cac chét tinh khiét véi 1Cso
cua vitamin C.

3. Két qua nghién ciru
3.1. Chiét xudt va phan ldp

Theo [10], nguyén liéu “Ca déng” c6 tén khoa hoc la Solanum incanum L. va b phan qua xanh,
qua chin vang, hoa cd hoat tinh chong oxy héa manh nhat trén md hinh thi nghiém DPPH. Bong
thoi két qua thir tAc dung sinh hoc cta cac cao phan doan SI-B; SI-C; SI-D; SI-E theo m6 hinh

DPPH thi cao SI-C ¢6 tac dung chong oxy hoa manh nhat, tién hanh phan I4p cao SI-C béng sic
Ky cot co dién thu duoc 5 chat dugc trinh bay trén hinh 2.
hll

B4t Hoa, qua xanh, chin ving
S. incanum L. (5 kg)
S1-C14 \Iz
(98,36 mg) "l ?llmg:

Ngdm kiét EtOH 96% C6
quay chin khéng

Cao cdn 96%
(62743 8)

SKC | 4 phin dogn
11_‘ SLCLIA4

Thém mebr, ldc phém b6 voi n-hexan

l

ok heaa | SIC2 | SKC | 4 phin dogn |SKC| S1-C23 SI4
SI-A (306 ) — L 223g) SI-C2.1- (8.35mg)
Thim mud, ldc phin 5 vét DCM SI-C | SKC | 4 phin doan PAC
l 20,57 g SI-C1-4
Cao DCM Dich nudc sau DCM
SI-B (6,4 g) e mdc i i i B . :HJ SKe Jph in doan |SKC | SI-C3.3 51§
. ldc pl 2,18¢) “ 314 (106,03 mg (17,38 mg)
Cao EtOAc Cao nude sau lic EA
SIC (2057g)
n-Bu bdo hoa mede o — .
l L, SkGe “i‘i 3 phin doan |SKC | §1-4,1-2 Sl
(3,65g) L S1-C4.14 (47,38 mg) (24,17 mg)
Cao n-BuOH Cao cda audc
SI-D (10427 g) SLE (345599

Hinh 1. So do tém tdt két qud qud trinh chiét xuat  Hinh 2. So dé tém tdt tong két phan ldp cao SI-C
va phdn bo long- long tir bot hoa, qua xanh, qua (cao ethyl acetat) tir bot hoa, qua xanh, quad chin
chin vang cua cay Ca dang. vang cua cday Ca dang.

3.2. Xdc dinh cdu tric cac hgp chat
3.2.1. Xdc dinh cdu tric chat SI-1

SI-1 (15,2 mg), bot min mau tring nga, tan tét trong ethyl acetat, methanol, khéng tan trong n-
hexan, dichloromethan; tit quang duéi UV 254 nm, phat quang mau tim sdm dugi UV 365 nm,
hién mau xam nhat véi thudc thir VS va xanh den dam véi thuée thir FeCI3 2%. Pho LC-MS cho
méanh m/z 234,7 [M+Na]+ twong (ng véi khdi luong phan tir M=212, goi y cdng thiic phan ti la
C10H1205. Phd BC-NMR c6 tong cong 8 tin hiéu. C6 5 tin hiéu C véi 8C > 100 ppm thudc v()ng
benzen. Trong d6 1 tin hi¢u C sp2, 3 tin hi¢u C béac IV gan vai oxy thudc vong thom, 2 tin hiéu cé
cuong do kha cao, du doan 1a cau tric dbi xtring va 1 nhom —COOR déc trung ¢ 6C 168,6 ppm.
Pho 1H-NMR xuét hién 5 tin hiéu, tin hiéu proton tai 7,08 s c6 s6 tich phan la 2H tuong ng gan
VGi Vi tri C-2, C-6 ddi xiing. Ngoai ra, con cé cac tin hiéu caa nhém CHs va CH,. SI-1 ¢6 céu tric
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ddi xung va so sanh véi pho *C-NMR va pho *H-NMR cua propyl gallate [12]. Két luan SI-1 12
propyl gallate, dit liéu pho duoc trinh bay ¢ bang 1.

3.2.2. Xdac dinh cau tric chat SI-2

SI-2 (12,07 mg) thu dugc tia mau nau, dé tan trong MeOH, kém tan trong dichloromethan, n-
hexan. Trén SKLM, SI-C1, tit quang dudi UV 254 nm va UV 365 nm, cho vét mau den véi thudc
thir FeCI3 2%. Ph LC-MS cho manh ¢6 m/z 153,7 [M-H]- goi ¥ cong thic phan tir 12 C/HsO4
(M=154, Q = 5). Ph 'H-NMR xuat hién tin hiéu ciia cac proton cua vong thom tai 8H 7,45 (1H,
dd, J=2,4; 8 Hz), 7,46 (1H,d,J=2,4 H z) va 6,82 (1H, d, J = 7,8 Hz). Ph6 3 C-NMR xuit hién 7
tin hiéu, trong d6 ¢6 1 tin hiéu dic trung cho acid carboxylic gin véi nhan thom tai 3C 170,2 (C7),
3 carbon methyl tai 5C 117,4 (C-2), 115,8 (C-5) va 123,2 (C-6) va 3 carbon khong lién két voéi
hydro tai 8C 123,9 (C-1), 146,1 (C-3) va 151,5 (C-4). Tir phd 'H- NMR va *C-NMR cua hop chit
phan 1ap dugc so sanh véi phd caa hop chat 3,4-dihydroxybenzoic acid [13] thiy c6 su tuong dong.
Do d6, SI-2 dugc xac dinh 1 3,4-dihydroxybenzoic acid hay protocatechuic acid, dit liéu phd
duoc trinh bay & bang 2.

3.2.3. Xdc dinh cdu tric chat SI-4

Chat rén v6 dinh hinh mau vang, phé LC-MS cho manh c6 m/z 178,5 [M-H]- goi y cong thic
CoHs04 (M=180, Q = 6). Phd *H-NMR (600 MHz, MeOH-d4, ppm) ¢6 3 tin hiéu dic trung cho 3
proton thom twong tac kiéu ABX véi 3H 7,06 (d, J=7,06 Hz), 6,95 (dd, J=8,4: 2,4), 6,80 (d, J=8,4).
Phé 3C-NMR xuét hién 9 tin hiéu carbon, trong d6 c¢6 1 tin hiéu cta carbon carbonyl 8C 171,0
(C-9), cac gia tri tr 6C 127,8; 116,5; 146,8; 149,5; 115,6; 115,1 la cac gia tri carbon vong benzen,
carbon methyl tai 8C 127,83 (C-1); 116,5 (C-2) va 115,1 (C-5) va 1 carbon khdng lién két véi
hydro tai 5C 122,8 (C-6), 2 carbon lién két véi nhém OH tai 5C 146,8 (C-3) va 149,5 (C-4), 2
carbon nhém CH, tai vi tri 8C 147,0 (C-7); 116,5 (C-8). Ph6 *H- NMR va *C-NMR cua hop chit
phan lap dugc so sanh véi pho cia hop chét 3,4-Dihydroxycinnamic acid [14] thiy c6 su tuong
ddng. Do d6, SI-4 duoc xac dinh la 3,4-Dihydroxycinnamic acid hay caffeic acid, dir liéu phd
duoc trinh bay & bang 3.

3.2.4. Xdc dinh cdu tric SI-5

SI-5 (17,38 mg) thu dugc dudi dang tinh thé hinh kim, mau vang; dé tan trong EtOAc, MeOH,
kém tan trong CH2CI2, n-hexan. Trén SKLM, SI-5 tit quang duéi UV 254 nm va UV 365 nm, cho
vét mau vang véi thude thir VS. Phd HR-MS cuaa hop chét SI-5 cho ion peak [M—H]— & m/z 446,9
tuong (tng vai cdng thic phan tir C21H20011 (M=448, Q = 12).

Trén phd BC-NMR xuét hién 19 tin hiéu carbon, trong d6 co 13 tin hiéu carbon
cong huong & ving truong thap (0C 93-180) dic trung cho 1 flavonoid véi 4 nhom thé -OR va 6
tin hiéu carbon dac trung cta 1 duong hexose. Trong vung 60-80 ppm cé sy cong huong cua 5
carbon (77,5 ppm; 76,4 ppm; 74,2 ppm; 69,9 ppm; 60,8 ppm), dong thai ¢6 1 tin hiéu 4C 100,9 cua
carbon anomer nén ddy c6 thé 1a O-glycosid. Cau trac flavonol duoc xac dinh boi tin hiéu cua
carbon carbonyl dc 177,4 va tin hiéu C-3 (8¢ 133,1) véi 1 nhom thé -OR. Trong 3 nhdm thé -OR
con lai, 2 nhdm thé duoc gan cho C-5 va C-7 12 2 vi tri thuong gap cua flavonoid, nhém thé con
lai dugc gan cho C-4° thudc vong B. Ngoai ra trén phd 3C-NMR, con cho 2 tin hiéu cao bat thudng
dC 115,1 va 6C 130,8 dic trung cho cau trac vong B ddi xiang 1 nhom thé & vi tri C-4’. Hang s6
ghép con lai khoang 1,7 Hz dic trung cho ghép meta thudc vé 2 proton cia C-6 [0C 98,8, oH 6,21
(1H, d)] va C-8 [6C 93,7, JH 6,43 (1H, d)]. Nhu vdy phan aglycon dugc xac dinh 13 Kaempferol.
Vj tri gan caa phan dudng vao aglycon duge xac dinh & C-3 dwa vao tuong tac quan sat dugc trong
phd HMBC giira proton anomer [6C 100,9, dH 5,45 (1H; 6,3 Hz)] va carbon cia aglycon (6C
133,1), thdng qua so sénh véi c4c gia tri twong ung cua cac chit dugc da cong bd, phan dudng
dugc xéc dinh 1 -p -D-glucose. Két hop phé H- NMR va *C-NMR, HSQC, HMBC, COSY cua
hop chat phan 1ap duoc so sanh véi pho ciia hop chét astragalin theo [15] ¢ nét tuong dong. Su
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tring khép vé dir ligu pho MS va NMR cua hop chat SI-5 va astragalin, xac nhan hop chét SI-5
phén lap duoc chinh la astragalin, dir liéu pho dugc trinh bay & bang 4.

3.2.5. Xdc dinh cau tric chat SI-6

Dang bot mau trang hogc hoi nga mau vang, tan duoc trong nude va dung mdi hiru co ethanol,
MeOH, DMSO, tit quang dudi UV 254 nm, phat quang mau xanh duong dudi UV 365 nm, hién
mau cam nhat véi thudc thir VS va xanh den dam véi thude thir FeCI3 2%. Phd ESI-MS cho manh
c6 m/z 377,0 [M-Na]+ goi y cong thic phan tir 1a C1gHis0s (M = 354, Q = 8). Pho 13C-NMR
(150 MHz, MeOH-d4, ppm) c6 16 tin hiéu carbon, mot tin hiéu carbon ¢ 86C 177 dac trung cho
nhom cacbonyl (-COOH), mét tin hiéu carbon ¢ 8C 168,67 dac trung cho nhom este (-COO-), cac
tin hiéu carbon ¢ 6C 149,55; 146,78; 127,82; 122,96; 116,49; 115, 28; 115,22 la cac tin hiéu carbon
cuia vong bezen. Tin hiéu carbon & 8C 147,07 1a carbon C-10 gan véi vong benzen, tin hiéu carbon
& 8C 149,55 va 146,78 1a 2 carbon ké canh nhau (C-13 va C-14) thudc vong benzen gin véi nhom
-OH phenol, tin hiéu 6C 127,82 la C-11 thudc carbon bac 4 vong benzen, tin hiéu carbon & 6C
122,96 va 115,28 la carbon trong nhdm =CH- thuéc vong benzen & vi tri C-16 va C-12, tin hiéu
carbon & 8C 116,49 la carbon vi tri C-15, tin hiéu carbon ¢ 6C 115,22 la carbon C-9. C4c tin hiéu
carbon tir 38,22 dén 76,14 la cac tin hiéu carbon cua vong cyclohexan. Tin hiéu carbon & 8C 76,14
la carbon C-3 (C-OH), & 6C 73,50 la carbon vi tri C-1. Tin hiéu carbon & 6C 76,14 la carbon C-3
(C-OH), 6 8C 73,50 la carbon vi tri C-1, tin hiéu carbon ¢ 6C 71,97 la carbon thuoc C-5 (C-OH),
tin hiéu carbon & 8C 71,30 la carbon vj tri C-2, tai gia tri 8C 38,79 va 38,22 hién thi 2 carbon ¢ vi
tri C-6 va C-4. Pho 'H-NMR (600 MHz, MeOH-d4, ppm) ¢6 3 tin hiéu dic trung cho 3 proton
thom tuong tac kiéu ABX vai 8H 7,05 d (J=2,4 Hz), 6,96 (dd, J=8,4; 2,4 Hz), 6,78 (d, J=7,8 Hz).
Tin hiéu proton doublet 64 6,26 d (1H, J=15,6 Hz) 64 7,56 d (1H, J=16,2 Hz) va dugc gan cho 2
carbon olefin & 8¢ 115,2 va 147,1. Cac tin hiéu dH tir 2,08- 5,36 la cac tin hiéu proton trén vong
cyclohexan. Két hop pho *H- NMR va 3 C-NMR cuia hop chat phan lap duoc so sanh vai pho cua
5-O-caffeoylquinic acid [16] dugc trinh bay trong bang 5. Cu trlic ciia cac hop chit duoc thé hién
trong hinh 3.

6
o. 1 _COOH

5
5 OH
HO 4

OH
SI-5 ) ) SI-6
Hinh 3. Cau triic hoa hoc cua cac hop chat SI-1; SI-2, SI-4, SI-5, SI-6
Bang 1. Bdng so sanh phé NMR ciia hop chat SI-1 va propyl gallat

SI- propyl gallat
C CH, (MeOD-d4, 150/600 MHz) (DMSO-ds, 125/500 MHz)
oc ppm Ou ppm, mult., (J, Hz) Oc ppm Ou ppm, mult., (J, Hz)
1 C 121,8 - 119,6 -
2 CH 110,0 7.08 s 108,5 6,96 s
3 C 146,5 - 145,5 -
4 C 139.7 - 138.3
5 C 146.5 - 145.5 -
6 CH 110,0 7.08 s 108.5 6,96 s
1 -COO 168,6 - 165,9 -
1’ CH> 67.3 4.19 ¢ 65.4 4,11
2 CIH, 23.2 1.76 m 21.7 1.67
3’ CHs 10.8 1.02 ¢ 10.4 0.95
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Bang 2. Bdng so sanh phé NMR ciia hop chat S1-2 va protocatechuic acid

SI-2

(MeOD, 150/600 MHz)

acid protocatechic
(MeOD, 150/600 MHz)

oC oH m (nH; J, Hz) oC OoH m (nH; J, Hz)
1 1239 - 124.,0 -
2 1177 7,46 d (2,4) 117,8 7,43 d (2)
3 1461 - 146,2 -
4 151.,5 - 151,2 -
5 115.8 6,82 d (7,8) 115,9 6,8 d (8)
6 1232 7,45 dd (8; 2,4) 121,3 7,41 dd (8;2)
7 1702 - 170,3 (C=0) -

Bang 3. Bdng so sanh phé NMR ciia hop chdt SI-4 va caffeic acid

S1-4 acid caffeic
(MeOD, 150/600 MHz) (CDsOD, 125/500 MHz)
oC oH m (nH; J, Hz) 8C 8H m (nH; J, Hz)
L 127.8 - 128.3 -
2 115,1 7,06 1H, d (2,4) 1157 7,07 1H d (2,0)
3 146,8 - 147,2 -
4 149.5 - 149.8 -
5 115,6 6,80 1H, d (8,4) 117,0 6,81 1H J (8,2
6 1228 6,95, 1H, dd (8,4:2.4) 1234 6,95 1H, dd (8,2;2,0)
7 147,0 7,55d(15,6) 147.6 7,55d(15,9)
8 116,5 6,24 d (15,6) 116,0 6,24 d (15,9)
9 171,0 - 171,6 -
Bang 4. Bang so sénh phé NMR cua hop chat SI5 va astragalin
SIS Astragalin |
(DMSO-ds. 500 MHz) (DMSO-ds. 300 MHz)
& d¢c (ppm) 6y (ppm, mult (J/Hz) &8¢ (ppm) 6n (ppm, mult (J/Hz)
2 156,2 156,1
3 133.1 133,1
4 177.4 177,1
5 161,2 161,0
6 08,8 6,21d(1,7) IH 08,7 6,18 d (2,0) IH
7 164.4 163,7
8 93,7 6,43 d (1,7) 1H 93.8 6,42 d (2,0) IH
9 156.4 156,2
10 103,9 103,5
T 120.9 121.,0
2'/6' 130,8 8,03 d (7.4) I1H 130,8 8,02d (8,7) IH
35 1151 6,88 d (7,4) IH 1152 6,87 d (8,7) IH
4 160,0 159.8
1" 100,9 5,45d(6,3) I1H 100,2 5,42d(7,5) IH
2" 74,2 74,1
3" 76,4 76,4
4" 69,9 69.9
5" 77.5 77.0
6" 60,8 61,0

Bang 5. Bang so sanh phé NMR cuia hep chat SI-6 va 5-O-caffeoyl quinic acid

ST 6 5 O-_caffeoylquinic acid
(MeOD-ds, 125/600 MHz) (DMSO-ds., 75/300 MHz)
¢ ppm E;;I }liggj;prrn mult g 23;1 }g:);:l{ ppm mult
CH-3 71.3 4,.17(1H; brd; 3.0) 69.9 5.36 (1H: brd: 2.9)
3,73(1H.dd;3.0; 3,65 (1H; dd:; 2.8;
CH-4 73.5 5.4) € T2.1 5.5) (-
CH.5 2.0 zjftg(‘g[‘ ddd, 3.6: g < ::;?(81‘;. ddd; 3.6:
CH.6 38.2 2.03-2,55(2H: m) 37.5 1.93-2.22 (2H. m)
C-1 76.1 - 74.7 -
CH-2 38.8 2.03-2.25 (2H.m) 36.8 1.93-2.22 (2H. m)
COOH 177.0 - 175.6 -
-9 168.7 - 167.,3 -
CH-8 115.2 6.26 d (15,6) 113.8 6,30 (1H: d; 15.9)
c-7" 147.1 7.56 d (16,2) 1457 7.58 (1H: d; 15,9)
c-1 127.8 - 126.4 -
c-2 115.3 7.05 d (2.4) 113.8 7.04 (1H: d: 1.4)
C-3° 149.6 145.3 -
Cc-4° 146.8 148.1
C-5° 116.5 6.78 d (7.8) 115.1 6.78 (1H: d:15.9)
Cc-6 123.0 6.96 dd (8,4; 2.4) 121.6 694 (IF; dd (1.4;

8.0)
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3.3. Xdc dinh 1Cso ciia chat tinh khiét theo md hinh DPPH

Chimg dwong 1a ascorbic acid (vitamin C). Danh gia két qua theo muyc 2.2.4.
Kha nang chong oxy hda cua propyl gallat, protocatechuic acid, caffeic acid, astragalin, 5-O-
caffeoylquinic acid dugc danh gia thong qua gia tri 1Cso dugc trinh bay trong bang 6.
Bang 6. Phuong trinh phi tuyén tinh va ICso ciia cac hop chdt phan ldp dwoc theo phwong phip DPPH

STT Thanh phan Phwong trinh 1Cso (Lg/ml)

1 vitamin C y =0,5491x? + 8,6619x + 0,808 4,43
Rz =0,9993

2 Si-1 y =-0,1012x?% + 4,5827x + 6,4546 13,57
Rz =0,9888

3 SI-2 y = -0,0492x? + 3,0465x + 16,115 15,00
Rz =0,996

4 Si-4 y =-0,021x% + 2,1729x + 18,627 17,63
Rz =0,9937

5 SI-5 y =-0,0002x? + 0,2105x + 8,2096 256,51
Rz =0,993

6 SI-6 y =-0,0275x? + 2,5879x + 9,2136 20,97
R2=0,9439

Dua trén két qua do HTCO cua céc chat tinh khiét phan 14p va biéu d6 so sanh ICso vai chat doi
chiéu vitamin C thi ca 5 chat phan lap dwoc déu c6 tinh oxy héa lan luot theo thir ty SI-1 > SI-2 > SI-
4> SI-6 > SI-5, trong d6 dang cha y 1a SI-1; SI-2 hoat tinh chéng oxy hda kém hon khoang 3 lan so
v6i vitamin C (tinh theo pg/ml); SI-4 hoat tinh chéng oxy hda kém hon khoang 4 va SI-6 hoat tinh
chéng oxy héa kém hon khoang 5 1an so véi vitamin C. SI-5 thé hién hoat tinh 1Cs rét yéu.

4. Két luan

Dua vao két qua nghién ctru, phan doan ethyl acetat (SI-C) c¢6 hoat tinh chéng oxy héa manh
nhét & nong d6 62,5 pg/ml, tir phan doan nay thi nam hop chat da dwoc xac dinh cau trdc véi gia
tri 1Cso trén mé hinh DPPH lan luot 1a: propyl gallat (ICso = 15,00 pg/ml) > protocatechuic acid
(1Cs0 = 13,57 pg/ml) > caffeic acid (ICso = 17,63 pg/ml) > 5-O-caffeoyl quinic acid (1Cso = 20,97
pg/ml) > astragalin(ICso = 256,51 pg/ml) so véi vitamin C (1Cso =4,43 pg/ml). Lan dau tién cay
Ca déng dugc phan lap cac hop chét va xac dinh dugc 1Cso trén mé hinh DPPH. Két qua nghién
ctru trén da bo sung thém thdng tin, gop phan nang cao gid tri sir dung va la tién dé cho cac nghién
ctu tiép theo thyc hién trén loai nay & Viét Nam.
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