VNU Journal of Science: Medical and Pharmaceutical Sciences, VVol. 38, No. 3 (2022) 19-26

" KHOA HOC
N REEEE

VNU Journal of Science: Medical and Pharmaceutical Sciences

Journal homepage: https:/js.vnu.edu.vn/MPS

Original Article

Study on the Chemical Composition
of Millettia Speciosa Roots

Vu Duc Loi%*, Nguyen Thi Hien?, Tran Thi Hong Nhung?,
Nguyen Minh Thai?, Nguyen Thi Mai?, Pham Thi Minh Hai®

ietnam University of Traditional Medicine, 2 Tran Phu, Ha Dong, Hanoi, Vietnam
2VNU Univesity of Medicine and Pharmacy, 144 Xuan Thuy, Cau Giay, Hanoi, Vietnam
3Faculty of Pharmacy, Dai Nam University, 1 Xom Street, Ha Dong, Hanoi, Vietnam

Received 20 July 2022
Revised 08 September 2022; Accepted1l September 2022

Abstract: Vietnam possesses an extremely abundant and diverse ecosystem with many species of
plants used for medicinal purposes. Millettia speciosa Champ. is a plant of the Fabaceae family that
is effective in arthritis, rheumatoid arthritis, amenorrhea, hepatitis, tuberculosis, and chronic
bronchitis. However, so far, the studies on this species in the world as well as in Vietham are
relatively few. In this study, four compounds that were extracted and isolated from the aqueous
extract of the roots of Millettia speciosa collected in Tuyen Quang province include maackiain,
calycosin, genistein, and medicarpin. Their structures were elucidated by measuring the melting
point, mass spectrometry, and nuclear resonance spectrum.
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Tém tit: Viét Nam s& hitu mot hé sinh thai vo cung phong phu va da dang véi nhiéu loai thuc vat
dugc sir dung 1am thude. Millettia speciosa Champ. 1a mot ciy thudc ho Fabaceae c6 tac dung diéu
tri v6i cac loai bénh nhu: dau khop, viém khép dang thap, vo kinh, viém gan, lao, viém phé quan
man tinh. Tuy nhién, cho dén nay, cac nghién ctru v€ loai nay trén the gidi cling nhu ¢ Viét Nam
con twong ddi it.Nghién ciru da chiét xuat, phan lap va xac dinh duoc cau triic cua 4 hop chat tir cao
chiét nudc cua ré ca cay Cat sam thu hai & tinh Tuyén Quang la: maackiain, calycosin, genistein va
medicarpin théng qua céac két qua do nhiét d6 néng chay, khbi phd va phd cong hudng tir hat nhan.

Tir khoa: Céat s&m, Millettia speciosa, maackiain, calycosin, genistein va medicarpin.

1. Mé dau

Chi Millettia thuoc ho Fabaceae bao gdém
hon 200 loai thuc vat dugc trong & cic ving
nhiét doi va can nhiét doi trén thé gisi [1]. Trong
y hoc ¢6 truyén, cac loai Millettia duoc sir dung
nhu 1 loai khang khuén, chéng khéi u, diét con
trung, thudc trir sau, diét khuén, chéng co that,
ngin ngira dau khép, viém khop dang thap, vo
kinh, bénh lao,... Ngoai ra, m{t s6 loai con dugc
sir dung trong san xuat dau diesel sinh hoc [2].
Cac loai thudc chi Millettia dugc cong nhan co
tiém nang trd thanh thubc cao vi su c6 mat cua
cac chit chuyén hoa thir cip, cac chét nay ¢ cdu
trac hoéa hoc da dang, thudc cac nhém nhu
alkaloid, triterpenoids, coumarin, flavonoid,
isoflavonoids, phenol va phytosterol [3].

" Téc gia lién hé.
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Millettia speciosa Champ. c6 tén khoa hoc
khac la Callerya speciosa (Champ. ex Benth.)
Schot; Nanhaia speciosa (Champ. ex Benth.) J.
Compton & Schrire. Tén tleng Viét la Cat sam
trong d6 cat 1a san, vi thudc gidng cu san lai co
tac dung bo nén co tén 1a cat sam. Cac thanh phan
hoéa hoc c6 tic dung dién hinh cua Cat sdm c6 thé
ké t6i formononetin, medicarpin va maackiain.
Di c6 hon 50 hop chit bao gom céac alkaloid,
terpenoid, flavon, phenylpropanoid, dau dé bay
hoi va phytosterol da dugc phan lap tir cat sdm
[4]. Co ché tac dung ctia Cat sdm chua dugc tim
hiéu 16 rang, chi yéu ¢6 tac dung & cac loai bénh
dau khop, viém khop dang thap, vo kinh, viém
gan, lao, viém phé quan min tinh [2]. Tuy nhién,
cho dén nay, cac nghién ctru vé loai nay trén thé
giéi cling nhu & Viét Nam con tuong ddi it. Dé
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g6p phan cung cip nhitng co so tién d& cho viéc
ung dung nguyén li¢u cay Cat sdm trong cham
soc suc khoe, nhom nghién ctu da chiét xuit,
phan 1ap va xac dinh cau triic mot sé hop chit co
trong ré cu ciy Cat sam.

2. Poi twong va phuwong phap nghién ciru
2.1. Poi twgng nghién ciru

Cay Cat sam dugc thu hai tai tinh Tuyén
Quang, dugc B mén Duogc liéu — Dugce hoc Cod
truyén — Truong Pai hoc Y Duoc, Pai hoc Quéc
gia Ha Noi giam dinh tén khoa hoc 1a Millettia
speciosa Champ (Phiéu giam dinh s6 01/2021-
UMP ngay 18/04/2022). Mau ré ci cy cat sim
duoc thu hai, phoi séy, bao quan trong tui nilon
kin, 1am nguyén liéu cho cac phan ing dinh tinh
thanh phan hoa hoc va chiét xuét, phan lap
hop chat.

2.2. Héa chat, thuéc thir

Céc dung moi hoa chét ding dé chiét xuat va
phan 1ap gom ethanol (EtOH), n-hexan, ethyl
acetat (EtOAc), chloroform (CHCIs), methanol
(MeOH), n-buthanol (n-BuOH), nudc cat dat
tiéu chuan vé do tinh khiét. Dung méi, hoa chat
ding dé dinh tinh (Ethanol, nudc cit,
Pb(CHsCOO0), 30%, Ph(CHsCOO), 10%, thudc
thir ninhydrin 3%, thudc thir Fehling A va
Fehling B, thudc thr Lugol, thubc thir natri
nitroprussiat 0,5%, Na,SO; khan, tinh thé
Na,COs, b6t magie kim loai, (CH3CO),0, dung
dich gelatin 1%, CHCls, HCI dac, amoniac déc,
dung dich FeClz 5%, dung dich NaOH 5%) dat
tiéu chuan Dugc dién Viét Nam IV.

Pha tinh dung trong sic ky cot: silica gel pha
thuong (Merck) c¢& hat 0,063 — 0,200 mm va c&
hat 0,040 — 0,063 mm, pha dao RP-18 (Merck)
¢& hat 0,03 — 0,05mm. Bin méng trang sin trén
dé nhom, pha thuong silica gel 60 Fzsq (Merck),
d6 day 0,2 mm; pha déo silica gel 60 RP-18 Fasss
(Merck), d¢ day 0,25 mm; hoat hoa ¢ 110°C
trong 1 h.

2.3. Phwong phap nghién cuu

2.3.1. Phuong phdp xir Iy mdu va chiét xudt

R& cu cay Cat sam (2,0 kg) d4 thai phién, siy
kho, nghién nhé dugc chiét Soxhlet trong 6-8 h
bang dung méi nuédc cat. Gop dich chiét va co
quay chan khong dudi ap suat giam toi khi thu
dugc cao 1ong toan phan. Cao nay duoc chiét
phan 16p lan luot voi n- hexan, EtOAc va n-
BUuOH (mai loai chiét 1,51 x 3 lan). Cat loai dung
moi cua cac dich chiét thu duoc dudi &p suat
giam thu dwoc 18 g can n-hexan; 92 g cin EtOAc
va 26 g can n-BuOH.

2.3.2. Phurong phdp phdn ldp cdc hop chat

Ttr can chiét EtOAc (80 g) duoc tién hanh
trén sic ky cot silicagel vsi cac hé dung moi
rua giai la n-hexan - CHCl; (75:25—15:85)
thu dugc 5 phén doan, ky hiéu D1—D5. Tu
phan doan D1 (12 g), chay sic ky cot sephadex
LH20 v6i hé pha dong CHCls - MeOH (39:1 va
9:1,..., 2,5 L) thu dugc 6 phan doan nhé hon la
D1.1~ D1.6. Tinh ché phan doan nho D1.1 (1,1
g) bang sic ky ban méng didu ché (pTLC) pha
thuong silicagel st dung pha dong la n-
hexan/EtOAc/MeOH(10/8/0,1,..., 1,5 L) thu
dugc hop chit CS1 (30 mg). Tir phan doan D1.2
trién khai phuong phap sac ki cot silicagel pha
thwong v6i hé dung mbi rra giai
ethylacetat/aceton (5/2) thu dugc chat tinh sach
CS2 (25 mg). Twr phan doan nho D1.3 (760 mg)
két tinh lai trong dung mdi CHCls thu dugc chat
tinh khiét 12 hop chat CS3 (19 mg).

Tir cén n-hexan (15 g) duoc phan tach trén
cdt silicagel (©45 mm x 350 mm), hé dung moi
ria giai la n-hexan-EtOAc (90:10 —40:60) thu
dugc 6 phan doan, ky hiéu Ia H1 - H6. Tu phan
doan H4 (2,3 g), trién khai sic ky trén cot
silicagel, hé dung mbdi la n-hexan-CHCl
(4:1,..., 1,5 L) thu dwoc mot chat tinh khiét 1a
hop chit CS4 (16 mg).

2.3.3. Phuwong phdp xdc dinh cdu triic cac
hop chdt phén ldp dwoc

Xéc dinh cau trac cac hop chat phan 1ap duoc
bang phuong phap do phd khéi (MS), pho cong
hudng tir hat nhan (*H-NMR, 3C-NMR, DEPT)
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va so sanh cac so liéu thu dugc tur thyc nghiém
vai cac so li¢u da cong bo [5-9].

3. Két qua va ban luin
3.1. Hop chdt CS1: Maackiain

Hop chit CS1 co thé chit ¢ dang két tinh
mau trang nga, tan trong methanol, nhiét ¢ nong
chay khoang 180°C. Ditr litu phd ESI-MS
positive ¢6 cac phdn manh ion v&éi m/z =
285,0771 [M + H]*. Do d6, khéi lwong phan tir
ctia hop chit CS1 1a 284 tuong tng v&i cong
thirc phan tr 1a C16H120s,

Két hop v6i cac dir liéu phd 'H,®C-NMR va
so sanh voi tai liéu tham khao [6, 9] hop chit
Maackiain do trong CD30D va CS1 dugc xac
dinh 1a Maackiain, 1 flavonoid thuong géap trong
céc loai thudc chi Millettia.

Maackiain, con goi 13 inermin, 1a 1 hop chat
thién nhién thudc nhom flavonoid, gip nhiéu
trong cac loai thudc chi Than mat (Millettia).
Maackiain dugc nghién ctu la l[am gidm hoat
dong ctia mot sd protein nhom cytochrome P450
bao gom CYPI1A2, CYP2C19, CYP2C9,
CYP2D6, CYP3A4. Céac protein cytochrom
P450 14 cac monooxygenaza xuc tac nhiéu phan
g lién quan dén chuyén hoa thudc va tong hop
cholesterol, steroid va cac lipid khac [10].

Bang 1. Dit liéu ph6 'H (400 MHz) va 3C NMR (100 MHz) ciia CS1 (CDCls) va maackiain

CS1 Maackiain [6,9]
Vitri | éc(ppm) agi(lf’li”}’ (‘;Ihz"’;” HMBC (p?;n) &+ (ppm, phan dinh, J (Hz)
1 132,1 7,39 C3, C4a 133,5 7,14(d;8,4)
2 109,7 6,58(dd;8,4; 2,5) C4,C11b 111,2 6,37(dd;8,4;2,4)
3 156,6 160,7
4a 157 158,4
4 103,6 6,44(d;2,5) C2, Cl1b 104,5 6,19(d;2,3)
6a 40,1 3,53(s) Clla, C10a 40,0 3,34(ddd; 11,0;6,8; 4,3)
6b 1179 120,2
7 104,8 6,74(d;0,5) C6a, C8, C9, C10a | 106,4 6,8 (5)
8 141,7 143,5
9 148,1 149,8
10a 154,2 156,0
10 93,9 6,46(s) C5b, C9a, C8, C9 94,6
1lla 78,5 5,49(m) C1, Cllh, C4a, C6 80,5
11b 112,6 113,2
OCH,0 101,3 5,92(d;1,4) C9, C10 102,4

3.2. Hop chat CS2: Calycosin

Hop chat CS2 duoc phén 1dp ¢ dang bot mau
hoi vang, tan trong methanol, v&i nhiét d6 nong
chay khoang 246°C. Dit liu phd ESI-MS
negative cho thay ion phan manh c6 m/z = 283
[M - H], day la pic c6 cudng do cao nhét
(100%). Do d6, khdi lwong phén tir ciia hop chit
CS2 1a 284 tuong g voi cong thire phan tur la
C16H120s.

Két hop véi cac dir lidu phd H, *C-NMR va
so sanh véi tai liéu tham khao [5] hop chat CS2
duogc xac dinh 1a Calycosin, 1a mét isoflavonoid
thuong gap trong cac loai thuc vat thudc ho Pau
(Fabaceae).

Calycosin la mét isoflavonoid thuong gép
trong cac loai thyc vat thudc ho Bau (Fabaceae).
Hop chat nay duoc phan 1ap va nghién ctru tac
dung chu yéu tir r& cay Hoang ky (Astragalus
membranaceus var. mongholicus), mét loai cay
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dugc st dyng tir 1au trong Dong Y nhu mét vi
thudc diéu tri bénh ti€u dudng va cac bénh do

tiéu duong.

3.3. Hop chat CS3: Genistein

Hop chat CS3 duoc phén 1dp ¢ dang bot mau

23

chay khoang 300 °C. Dit liéu pho ESI-MS
negative cho thay ion phan manh c6 m/z = 269

[M - HJ, ddy la picco cudong do cao nhﬁ:lt
(100%). Do @6, khoi luwong phén tir cia hop chat
CS3 1a 270 twong ing vaoi cong thiic phan tr 1a

C1sH100s.

trang nga, tan trong methanol, nhiét d¢ nong

Bang 2. Dit liéu ph6 'H (400 MHz) va 3C NMR (100 MHz) ciia hgp chat CS2 (MeOD-ds) va calycosin

CS2 Calycosin[5]
Vitri | &c(ppm) o (pprgl,([:_'hzz;n dinh, HMBC dc(ppm) | &+ (ppm, phin dinh, J (Hz)
2 153,4 8,12 (s) C4,C9, C1° 153,3 8,30 (1H; s)
3 124,4 123,6
4 176,6 174,8
5 127,1 8,04(d;8,8) C4,C7,C9 1275 7,97(1H; d;8,8Hz)
6 1154 6,92(dd 8,8:2,3) 1154 6,90 (LH; dd:8,8;2H2)
7 167,3 166,8
8 101,9 6,83(d 2,2) C6, C10 102,4 6,95(3H; brs)
9 158,5 157,6
10 116,0 116,9
I 1249 125,0
2 116,1 7,06(s) 116,7 7,06(1H; brs)
3 146,1 146,3
4’ 147,8 147.,8
5 111,2 6,97(d 1,5) 112,3 6,95(3H; brs)
6 120,2 7,00(dd;1,5:0,9) C3,C3 119,9 6,95(3H; brs)
Bang 3. Dit liéu phd *H (400 MHz) va 3C-NMR (100 MHz) cua CS3 va genistein [7]
CS3 Genistein [7]
Vitri | ac(ppm) | O (pp‘g" (‘;'h;;“ dinh, HMBC 3¢ (ppm) 6;i(flimJ’ (F}’Ihz"’;”
2 153,41 8,07s C3,C9, C1’ 154,8
3 123,35 124,7
4 180,87 182,2
5 162,49 163,8
6 98,80 6,24(d;2,0) C8, C10 100,1 6,21(s)
7 164,80 165,9
8 93,44 6,36(5s) C6, C10 94,3 6,33
9 157,45 159,7
10 104,85 106,3
1’ 121,94 123,3
4 158,37 158,8
26 114,93 6,86(d:8,6) C1’,C3, C5’ 116,3 6,88(d:8,5)
37/5° 130,01 7,39(d:8,6) C3, C6" 1314 7,36(d;8,5)
2 153,41 8,07s C3,C9,C1’ 154,8
3 123,35 124,7




24 V. D. Loi et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 38, No. 3 (2022) 19-26

Két hop cac dir liéu phd H, *C-NMR va so
sanh voi tai liéu tham khao [7], hop chat CS3
duoc xac dinh 1a Genistein, 1a mot isoflavonoid
thuong gdp trong cac loai thudc ho Dau
(Fabaceae). Genistein hay con goi la genestein,
c6 ngudn gbc tir dau nanh va phytoestrogen.
Genistein  cling 1la mdt  isoflavone
phytoestrogenic ¢ dic tinh chéng oxy hoéa, co
vai trd nhu mot chét chéng ung thu, mot chét trc
ché tyrosine kinase, mot phytoestrogen, mot chat
chuyén héa thuc vat, mot chat bao vé gene.

3.4. Hop chat CS4: Medicarpin

Hop chat CS4 thu duoc dudi dang bot tring
c6 nhiét do néng chay khoang 128°C. Dir li¢u
phd ESI-MS positive c6 cac phan manh ion véi
m/z = 271,097 [M + H]*. Do d6, khéi lwong phan
ttr cia hop chit CS4 1a 270. Dix liéu phd H (400
MHz) va 3C-NMR (100 MHz) cia CS4 va chét
tham khao duogc trinh bay trong Bang 4.

Bang 4. S6 liéu phd NMR ctia hop chit CS4 va chét tham khao

CS4(*) Medicarpin[8]
Vi tri 8+ (ppm) dc (ppm) dc (ppm) 8+ (ppm)
1 7,27(d,8,5Hz) 133,2,d 1322 7,37(d,8,5Hz)
2 6,51(dd,2,5,8,5Hz) 110, 7, d 109,8 6,54(dd,8,5,2,5Hz)
3 - 162, 5, s 161,0 -
3-OH - - - 5,52(5)
4 6,33(d,2,5Hz) 104, 1, d 103,6 6,40(d, J=2,5Hz)
4a - 161,9,s 160,6 -
5 - - - -
3,51(t,10,5Hz) 3,62(t,11Hz)
4,17(dd,10,5,2, 5Hz) 67,5, 66,5 4,22(ddd,11,0,5,0,0, 5Hz)
6a 3,47(ddd,2,5, 6,0,10,5Hz) 40, 8,d 39,4 3,52(ddd,11,0,6,5,5,0Hz)
6b - 120, 8, s 119,1 -
7 7,12(d,8,0Hz) 125,9,d 124,8 7,12(d,9,0Hz)
8 6,42(dd,8,0,2,0Hz) 107,2,d 106,4 6,46(dd,9,0,2,0Hz)
9 - 160, 0, s 157,0 -
9- OCH3 3,71(s) 55,9, q 55,5 3,70(s)
10 6,37(d,2,5H2) 97,6,d 96,9 6,45(s)
10a - 158, 0, s 156,6 -
11 - - - -
11a 541(d,7,0Hz) 80,0, d 785 5,48(d,6,5H2)
11b - 112,9,s 112,6 -
(*)*H-NMR (500MHz, methanol-d,);**C-NMR (125MHz, methanol-ds)

Medicarpin 1a mot hop chét thién nhién c6
mit trong mot sd cay nhu Cicer chorassanicum,
Melilotus dentatus,... Medicarpin, mot loai
pterocarpan cua phytoestrogen tu nhién cd cac
chtrc nang sinh hoc khac nhau, ngan chan tén
thuong do OGD/R gy ra & HCMECs bang cach
kich hoat con duong PI3K/Akt/FoxO [11].
Medicarpin c6 thé cai thién tinh trang réi loan

chirc ning nhan thirc va tri nhd, dong thoi didu
chinh dang ké qué trinh chuyén hoa cholinergic
& chudt mét tri nhé do scopolamine. Dy doén in
silico cho thiy tac dung ctia Medicarpin c6 lién
quan nhiéu dén qua trinh apoptosis cia t& bao
than kinh va tinh déo ctia khdp than kinh, diéu
nay di dugc xac nhan bing cac két qua thi
nghiém [12].
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Hinh 3. CAu tric ctia Genistein.

Két luin

Nghién ciru da sir dung phuong phéap chiét
Soxhlet va sic ky cot dé chiét xuat, phan lap
dugc 4 hop chat tir r& cu cay Cat sdm. Két qua da
xéac dinh ciu trac 4 hop chit phan lap duoc 1a;
maackiain, calycosin, genistein va medicarpin
thong qua cac két qua do nhiét d nong chay, phd
khdi, phd cong hudng tir hat nhan va so sanh véi
céc dir liéu cong bd ciia cac hop chat lién quan. Day
1a cac hop chat chinh trong r& ci1 ciy cat sam.
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