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Abstract: Two compounds (C2 and C6) were isolated and purified from Sophora japonica L.
extract. Using nuclear magnetic resonance (NMR) spectroscopy, mass spectroscopy and thin layer
chromatography, C2 and C6 were identified as quercetin and neohesperidin. The antioxidant activity
of C2 and C6 (at concentration of 200 uM) is equivalent to vitamin C (at concentration of 0.57-1.14
uM/ml). Both compounds C2 and C6 have inhibitory activity on B-amyloid aggregation. At
concentration of 1 mM of each compound, aggregation rate of f-amyloid (Amyloid form deposited
in Alzheime's brain) are 51.14 and 80.57%, respectively, compar to control sample (89.64%).
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Kha ndng (ic ché f-amyloid gay bénh Alzheimer boi mot s6
chat tach tir hoa hoe (Sophora japonica L.)

Nguyén Quang Huy’, D6 Thi Hai Anh

Trwong Pai hoc Khoa hoc Tu nhién, Pai hoc Quac gia Ha Ngi, 334 Nguyén Tréi, Ha Ngi, Viét Nam

Nhan ngay 01 thang 4 ndm 2020
Chinh stra ngay 10 thang 6 nim 2020; Chap nhan dang ngay 11 thang 6 nam 2020

Tém tit: Tir dich chiét methanol hoa hoe kho da phan 1ap va tinh sach duoc hai chét (C2 va C6).
Két qua do phd cong huang tir hat nhan, phd khdi lwong va sic ky ban mong, chat C2 va C6 duoc
xac dinh I1a quercetin va neohesperidin. Chat C2 va C6 ¢ ndng d6 20 uM thé hién hoat tinh chéng
oxi hoa tuong duong véi vitamin C nong d6 tir 0,57 dén 1,14 uM/ml. Véi ndng d6 1 mM ca hai chat
déu thé hién hoat tinh tic ché su tich tu peptide B-amyloid (dang amyloid ling dong trong n&o bénh
nhan Alzheimer) véi ti 18 tich ty twong ng 51,14 va 80,57% trong khi mau d6i ching 1a 89,64%.

Tur khéa: hoa hoe Sophora japonica, quercetin, neohesperidin, 3-am.

1. Mé dau

Bénh Alzheimer 1a mot bénh thoai héa than
kinh, biéu hién qua viéc giam tri nhg, réi loan
nhan thire, kém theo cac thay d6i vé hanh vi gay
anh huong nghiém trong dén hoat dong nghé
nghiép va xa hoi ctia bénh nhan. Bénh Alzheimer
dugc coi nhu mot dang thoai hda amyloid — két
qua cua qua trinh bién doi bat thuong cua protein
tién than amyloid (APP), mét protein xuyén
mang. Dang amyloid ling dong trong ndo bénh
nhan Alzheimer la B-amyloid (AB), mot peptid
gom 39-43 axit amin [1]. AP c6 tinh chat gay doc
& muc do in vitro va in vivo [2]. Céc peptid AP
cling c6 thé 1a nguyén nhan din toi trudng hop
méc bénh Alzheimer thé muon [3].

Cay hoa hoe (Sophora japonica L.) la cay
duoc trong phd bién ¢ Viét Nam. Cay vira cho
b6éng mat, vira cung cap cac gia tri khac dic biét
vé kinh té vay hoc. Hoa hoe 1a mét vi thude duoc
str dung trong céc bai thudc dan toc o Viét Nam,
Trung Quédc, Nhat Ban, Han Quéc. Cac thanh
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phan cua ciy nhu qua, hoa va chdi c6 gié tri lon
trong y hoc co truyén duoc st dung lam thude
cam mau cho c4c bénh d6 mau cam, ho va tiéu
tién ra mau ¢ dang thudc sic. Cac nghién cau
gan day cho thiy thanh phan flavonoids trong
hoa hoé ¢6 hoat tinh chdng oxi héa, khang viém,
khéng khuén, dic biét 1a kha nang giam su tich
lay peptide B-amyloid, peptide gay bénh
Alzheimer [4]. Bai bao nay trinh bay két qua tach
chiét va tac dung sinh hoc ciia mot sé hop chit
flavonoids tir hoa hoe.

2. Nguyén li¢u va phwong phap nghién ciru

2.1. Nguyén liéu: Hoa hoe kh6 (Sophora
japonica L.) dugc mua tai Nhat.

Hoa chat: Amyloid 1-42 va thudc nhuoém
peptide Thioflavin T cua Sigma-Aldrich, My.
Cac chat chuan Quercetin, Rutin, Neohesperidin
cua WAKO, Nhat Ban. C4c loai hoa chat, dung
mdi dugc sir dung cho tach chiét nhu n-hexane,
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ethyl acetate, ethanol, methanol, axit acetic cua
hang WAKO, Nhat Ban déam bao cho phan tich.

2.2. Phuong phdp nghién cuu

Hoat tinh chéng oxi hoa duoc tién hanh theo
phuong phap diét géc tu do 1,1-diphenyl-2-
picrylhydrazyl (DPPH) [5]. DPPH c6 kha ning
tao cac goc ty do bén trong dung dich ethanol
bdo hoa. Khi cho cac chat thir nghiém vao hon
hop, néu chat c6 kha ning lam trung hoa hoic
bao vay cac gdc tu do s& lam giam cudng do hap
phu anh sang. Hoat tinh chong oxi hoa dugc
danh gia qua gia tri hap phu anh sang cua dich
thir nghiém véi d6i chiing & bude séng 515 nm.
Hoat tinh bét gdc ty do DPPH dugc tinh bang
cong thuc:

% HOE_lt déng = [(Acontrol - Amﬁu thir nghiém)/Acontrol]
x 100

Trong d6: Acontrol: gid tri do hap thy cia mau
chuan; Amau thir nghiem: gid tri @6 hap thu ciia mau
thir nghiém

Phuong phép danh gia huynh quang: St
dung Thioflavin T (ThT) lam thuéc nhuém dé
quan sat va dinh luwgng viéc hinh thanh -
amyloid bang kinh hién vi huynh quang. Mat do
huynh quang ctia dung dich dugc do & budc song
kich thich 390 nm, buéc s6ng phat quang 535 nm
[6]. Kha nang ngan chan su tich tu p-amyloid
dugc danh gia bang cong thuc:

. < - S1-So
Kha nang ngan chan (%) = 100 — 100 x o

Trong dé: Si: gia tri huynh quang ciia mau
khi c6 mat ThT; S,: gia tri huynh quang ctia mau
khi khong c6 mat ThT; Ti: gié tri huynh quang
cua dbi chang am khi c6 mat ThT; To: gié tri
huynh quang caa dbi chirng am khi khéng c6 mat
ThT.

Sic ki cot pha thuong (CC) sir dung Silica
gel ¢4 hat 0,040 — 0,063 mm va 0,063 — 0,200
mm; Séc ki cot pha dao RP-18. Sic ky 16p méng
(TLC) dugc thuc hién trén ban silicagel trang san
DC-Alufolien 60 Fass (Merck, Buc). Hién thi
chat trén TLC bang thudc thir vanilin va AlClIs,
guan sat ¢ budc song 365 nm.

Pho khéi lugng (ESI-MS), pho cong huong
tr hat nhan (NMR): 1H-NMR (500 MHz) va
13C-NMR (125 MHz) duoc thuc hién tai
Truong Pai hoc tong hop Hiroshima, Nhat Ban.

3. Két qua va ban luan

3.1. Tach chiét hop chat trong dich chiét
methanol cza hoa hoe

Hoa hoe kho dugc ngam trong methanol véi
ti 18 1:10 (W/v) & 24 gio. Loc thu dich chiét bang
gidy Whatman. Cd quay dich chiét methanol hoa
hoe khd ¢ nhiét d6 70°C, tbc do6 quay 400
vong/phat, thu dugc cao chiét. Lam kho cao
chiét bang khi N2 long. Cao khé duoc bao quan
G 4°C.

0,6 g cao methanol kho hoa ho¢ dugc chay
sac ky cot véi 6 hé dung moi c6 do phan cuc ting
dan véi thé tich 200 ml méi hé. Hé 1. (n-
hexane/ethyl acetate véi ti 1€ 5/5), HE 2: (n-
hexane/ethyl acetate vai ti 1€ 2/8), Hé 3: (ethyl
acetate 100%), Hé 4: (ethyl acetate/ethanol véi ti
¢ 5/5), Hé 5: (ethanol 100%), Hé 6:
(ethanol/nudce Véi ti 1¢ 8/2). Qua trinh tach chiét
c4c chit trong cao hoa ho¢ dugc trinh bay trong
Hinh 1.

10 g hoa hoe
kho + 100 ml
Methanol

24 gio. Loc ||
bang whatman

100 ml dich
hoa hoe trong
Methanol

Cét quay

|_ cao kho (dung
dé sac ky cot)




N.Q. Huy, D.T.H. Anh / VNU Journal of Science: Natural Sciences and Technology, Vol. 36, No. 3 (2020) 54-60 57

Phan
doan 1

Phan J4
1 doan 2 % Chat C2

Phan
doan 3

Phan
doan 4

Phan
doan5

Phan A
1 doan 6 % Chat C6

Hinh 1. So d6 qua trinh tach chiét cac chat
trong hoa hoe.

Sau sic ky cot, dich mau duogc c6 quay thu
hoi dung mdi thu 6 phan doan khac nhau. Tuy
nhién cac phan doan 1, 3, 4 va 5 khong thu dugc
cac chat duéi dang bot, ham luong thap (két qua
khong trinh bay) nén khéng nghién cuu tiép. Tir
0,6 g cao methanol hoa hoé kho da thu duoc chat
C2 véi khdi lugng 40 + 5 mg va chit C6 c6 khbi
lugng 260 + 39 mg (Hinh 1). Str dung sic ky ban
mong voi hé dung mdi trién khai ethyl
acetate/ethanol/axit acetic 25 mM vai ti 1€ 4:1:1
xéac dinh chat C2 va C6 c6 gi4 tri Ry tuong ng
0,89 va 0,51 (Hinh 2). Céc gia tri Ry nay tuong
g vai quercetin va rutin I nhiing chat pho bién
¢6 ham luong cao trong hoa hoé [7]. Mat khac
qua két qua sac ky ban mong 2 chat C2 va C6 c6
d6 sach cao va duoc chiing t6i tiép tuc phan tich,
xéc dinh ciu tric bang sic ky khoi phé.

Hinh 2. Anh séc ky ban mong chét C2 va C6 so sanh
véi quercetin va rutin chuan.

3.2. Xdc dinh cau tric chat phan tach c6 trong
dich chiét hoa hoé

Chat C2 cho phan tng mau véi thudc thir
vanilin va AIC; chang té ching c6 cau trac
khung cua flavonoids. Cac gia tri phd cong
huong tir hat nhan proton 1H-NMR cua chat C2
so vai chat quercetin cho thay cd su tuong dong
cao voi sy xuat hién cua proton hydroxyl, proton
nhan thom va proton tir dung mdi (Bang 1). Két
hop v&i gia tri Ry trong két qua chay sic ky ban
mong, chat C2 tuong ddng voi quercetin voi
cdng thuc cAu tao co trong Hinh 3.

Bang 1. Gia tri cac dinh 1H-NMR cua chat C2 va
quercetin chuan

STT| Quercetin C2  |STT| Quercetin | C2
1 11,613 12,441 | 16 [6,003~6,000| 5,971
2 9,928 9,911 |17 [5,536~5,531|5,529
3 8,729 N/A | 18 [5,316~5,309( 5,279
4 8,482 N/A |19 N/A 3,828
5 N/A 7,672 |20 N/A 3,484
6 N/A 754 |21 N/A 2,729
7 N/A 7536 |22 2,497 2,49
8 N/A 6,933 | 23 N/A 2,141
9 16,800~6,794| 6,899 |24 N/A 1,975
10 6,676 6,881 |25 1,626 1,62
11 |6,673~6,652| 6,863 | 26 N/A 1,452
12 N/A 6,452 | 27 N/A 1,177
13 N/A 6,394 |28 N/A 0,889
14 N/A 6,39 |29 N/A 0,817
15 16,019~6,018| 6,173

N/A: khong ton tai

Chat C6 ciing cho phan ung véi thude thir
vanilin va AICl; cho thay trong c4u triic chit C6
ton tai khung flavonoids. Str dung phuwong phap
do pho khéi lugng va phd cong huong tir hat
nhan cho thiy chat C6 c6 khéi luong khoang 610
Va Céc tin hiéu chinh thu dugc & phd 1H-NMR
va 13C-NMR tuong dong véi neohesperidin chat
dan xuat tir rutin (Bang 2).



58 N.Q. Huy, D.T.H. Anh / VNU Journal of Science: Natural Sciences and Technology, Vol. 36, No. 3 (2020) 54-60

Bang 2. Gia tri cac dinh cua Neohesperidin chuan

va chit C6
STT 1H-NMR 13C-NMR
Neohesperidin| C6 | Neohes peridin C6

1 12,011 N/A [197,711~197,558 | N/A
2 9,091 9,19 N/A 177,375
3 N/A 8,880 N/A 173,703
4 N/A 8,767 N/A 171,518
5 6,841 6,815 | 165,385~165,280 | 166,778
6 N/A 6,32 |163,458~163,125 | 161,541
7 | 6,090~6,060 |6,113 N/A 157,106
8 | 5,294~5,086 |5,258 N/A 156,925
9 | 4,703~4,557 |4,362 148,569 149,437
10 N/A 4,004 147,014 145,546
11 N/A 3,975|131,419~131,343 [ 133,632
12 3,744 3,79 N/A 127,27
13 3,649 3,682 N/A 121,423
14 N/A 3,167(118,476~118,361 | 116,73
15 N/A 3,492|114,737~112,543 [ 115,881
16 3,425 3,475 103,873 103,596
17 3,407 3,409 100,963 102,499
18 3,346 3,344 100,925 101,984
19 N/A 3,325 N/A 101,24
20 3,29 3,259 | 97,949~97,835 | 99,896
21 N/A 3,218| 96,805~95,708 | 94,525
22 N/A 3,194 N/A 84,262
23 N/A 3,057 79,225~78,958 | 76,974
24 N/A 3,006 77,671~77,732 | 76,316
25 | 2,761~2,708 |2,987 | 76,717~76,612 | 74,599
26 | 2,474~2,467 (2,473 72,358 68,762
27 N/A 2,27 | 71,003~70,116 | 67,522
28 N/A 2,248 68,819 67,131
29 N/A 1,944 60,969 60,33
30 | 1,142~1,130 [1,143 N/A 57,402
31 1,041 1,114 56,219 55,637
32 | 1,027~1,012 [1,129 N/A 53,768
33 N/A 0,932 N/A 45,746
34 N/A 0,806 42,684 42,579
35 N/A 0,712 N/A N/A

N/A: khéng ton tai

Céc két qua do gia tri phd khéi lugng, pho
cong huong tir va két hop véi gid tri Ry trong séc
ky 16p mong cho thdy chat C6 la neohesperidin
V6i cau trac hoa hoc dugce thé hign trong Hinh 3.

Chatce OH O Chatcz

CHs

OH OH

Hinh 3. Cau tric hoa hoc cua chat C2 (quercetin) va
C6 (neohesperidin).

3.3. Kha ndng chéng oxi héa va hinh thanh f-
amyloid

Trong diéu kién thi nghiém, kha nang bét goc
tu do cua céc chat giam dang ké khi ndng do cac
chat bi pha lodng 10 lan. So sanh véi kha ning
bit gdc tu do cua vitamin C, chit C2 va chat C6
tai ndng d6 20 UM c6 hoat tinh twong dwong Vi
vitamin C nong d¢ tir 0.57-1.14 pM/ml. Con tai
nong do 200 UM, céc chét thir nghiém c6 hoat
tinh cao hon vitamin C tai néng do 3,97 uM/ml
(Bang 3). Kha nang bat goc tu do quercetin
chuén cao hon so véi chat C2, thé hlen hoat tinh
chbng oxi hda manh hon & cling nong do, tai
néng do 200 pM 12 91,3% so Vi 69,86%, va &
nong d6 20 UM 1a 9,57% so véi 5,28%. Tuong
tu, kha nang chéng oxi hda cua rutin chuan cao
hon so vai chat C6, tuy nhién su khac biét 1a
khong nhiéu (Bang 3).

Bang 3. Gia tri quét goc ty do DPPH cua céc chat

— Kha nang bat
Nong d6 (uM) gdc tu do (%)
Quercetin 200 S
chuan 20 o
A' 200 69,86
Chét C2 20 5,28
) R 200 91,44
Rutin chuan 20 14,60
- 200 91,11
Chét C6 20 1181
0,57 6
Vitamin C 1,14 =
3,97 59

Céc nghién cau cho théy, tily vao diéu kién
thi nghi¢ém nhu méi truong dém, d6 pH, nong do
DPPH, néng d¢ chat thur nghiém ma quercetin va
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rutin thé hién hoat tinh chdng oxi hda, quét gbc
tu do DPPH khéc nhau [8,9].

Sy tap hop protein dé tao thanh sgi amyloid
la mot dac tinh phé bién trong cac bénh réi loan
& con nguoi nhu bénh Alzheimer. Thioflavin T
la mot chat danh diu thuong duoc sir dung dé
theo d6i su hinh thanh sgi amyloid in vitro. Khi
gan véi cac soi amyloid, ThT cho tin hiéu huynh
quang manh hon. Dua vao dac tinh nay, ching
t6i da thi nghiém ghi nhan sy thay dbi tin hiéu
huynh quang caa Thioflavin T trong cac mau thi
nghiém khac nhau. Sy thay ddi tin hiéu huynh
quang dugc tinh toan va thé hién Hinh 4.

100

s

= 80

E

= 60

S

= 40

=

,:é 20

E 0

Ap Qc Rc C2 C6

Hinh 4. Sy tich lity p-amyloid khi b4 sung cac chat

thir nghiém
AB: doi ching, Qc: bé sung quercetin, Rc: bé sung
rutin, C2: bé sung chat C2, C6: bé sung chat C6

Trong diéu kién khong bd sung cac chat
nghién cuu, ti I€ tao thanh sg¢i cua B-amyloid Ia
89,64%. Khi cé mat quercetin va rutin & néng do
1,0 mM, ti 1€ tao thanh sgi twong (tng la 46,86%
va 78,21%. Chit C2 véi ndng d6 1,0 mM cé kha
nang ¢ ché tao soi tdt hon rutin nhung kém hon
quercetin véi ti 1€ tao soi cua B-amyloid la
51,14%. Chit C6 vgi ndng d6 1 mM c6 kha ning
trc ché kém hon chat C2, kha ning tao soi cua p-
amyloid khi c6 mat chat C6 1a 80,87% (Hinh 4).

Nghién ctru cua See-Lok Ho va cong su, vai
su xuat hién cua quercetin va neohesperidin &
nong do 200 pM 1am giam dang ké su hinh thanh
s¢i peptide B-amyloid. Trong moi truedng cd mat
neohesperidin hodc quercetin, cdc monomer f3-
amyloid ton tai trong thoi gian dai hon truéc khi
tao thanh oligomer va tao s¢i peptide so vai
trong moi trudng ddi chimg dém phosphate [10].

Karim va cong su cling da chirng minh quercetin
va rutin ngan can sy tao thanh sei va tich tu cua
B-amyloid in vitro thdng qua moé hinh té bao
[11]. Dubey va Chinnathambi da tach chiét dwoc
cac hop chét Bacoside A, B, Bacosaponin... tir
cay Brahmi c6 hoat tinh chdng oxi hoa, ic ché
tap hop B-amyloid gilp cai thién hanh vi va nhan
thuc [12].

4. Két luan

- D tinh sach dugc hai chit C2 va C6 tir dich
chiét methanol cua hoa hoe. Chat C2 dugc xac
dinh 1a quercetin va chat C6 l1a neohesperidin.
Hai chat C2 va C6 & ndng do 20 pM thé hién
hoat tinh chong oxi hoa trong duong véi vitamin
C & ndng d6 tir 0,57 dén 1,14 pM/ml.

- Hai chat C2 va C6 tai nong d6 1 mM co
hoat tinh chong lai su tich tu peptide p-amyloid
vai ti 1€ twong (ting 51,14% va 80,57%.

L&i cam on

GS. Shunsuke Izumi va PGS. Kazumi
Saisuka, Khoa Toan hoc & Khoa hoc su séng,
Truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Téng hop Hiroshima, Nhat Ban di tao diéu kién
cho nghién cuu.

Cong trinh duoc hd trg kinh phi bai qui hoc
bdng PEACE cua Dai hoc Tong hop Hiroshima,
Nhat Ban va Nhiém vu Dia chi Quéc gia tap
Dong vat - Thue vat ma sé NVQC 19-09.
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