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Tém tit: Nghién ctitu thanh phan héa hoc cua qua cdy Amomum celsum Lamxay & M.F. Newman
(ho Girng-Zingiberaceae) sir dung cac phuong phéap chiét dé chiét cac hop chét phan cyc vao phan
chiét nudc, cac ky thuat sic ky diéu ché nhu CC, Mini-C, TLC diéu ché trén cac chét hap phu khac
nhau (Diaion HP-20, Sephadex LH-20, silica gel va RP-18) dé phan lap céc hop chat va cac ky
thuat phd nhu ESI-MS va NMR dé xac dinh cau tric héa hoc. Nghién ctru da xac dinh duoc acid
gallic, quercetin 3,7,3',4'-tetramethyl ether va 3,5-diacetoxy-1,7-bis(3,4-dihydroxyphenyl)heptan.
Tét ca cac hop chat déu lan dau tién duoc phan 1ap tir cay A. celsum caa Viét Nam.

Tur khoa: Amomum celsum, Zingiberaceae, quercetin, diarylheptanoid.

1. Mé dau

Chi Amomum thudc ho Gung-Zingiberaceae
c6 khoang 170 loai trén thé gidi véi 15 loai
dugc Pham Hoang HO mo ta ¢ Viét Nam [1].
Nghién ctru chi Amomum & Viét Nam bét dau
tor Gagnepain nam 1908; Lamxay nghién ctru
lai hinh thai thyc vét cia chi nay va tim dugc
11 loai Amomum méi, trong sb d6 cd Amomum
celsum Lamxay & M.F. Newman [2]. Do c6
nhiéu ung dung lam cay thudc va ciy gia vi,
viéc xac dinh duogc cac thanh phﬁn héa hoc cua
cac loai Amomum s€ dat co s¢ cho cac nghién
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ctru khai thac tiém ning tng dung cia ching
nhu phét trién cac chat phu gia thuc phdm, cac
hop chét co hoat tinh sinh hoc, cac ché pham
duogc liéu c6 hiéu qua diéu tri va d¢ an toan cao
hon, ciing nhu cic nguyén lidu hoa chét thuc
vat cho téng hop hoa hoc. Trong mot sb it
nghién ctru vé thanh phan héa hoc chi Amomum
cua Viét Nam ddc trung hdéa hoc cac hop chét
diarylheptanoid da dugc xac dinh trong ciy A.
muricarpum [3, 4]. Chua c6 cac nghién ctru vé
thanh phan hoa hoc cy A. celsum ¢ Viét Nam,
do d6, nghién ctru nay dugc thuc hién nhim
budc dau danh gia tiém ning tmg dung cho loai
cay mdi dugc phat hién nay ctia Viét Nam.



P.M. Giang va nnk. / Tap chi Khoa hoc PHQGHN: Khoa hoc Tu nhién va Céng nghé, Téap 34, S6 2 (2018) 74-77 75

2. Két qua va thio ludn

Qua tuoi cdy A. celsum duoc ngam chiét
v6i MeOH, sau d6 phan chiét MeOH duoc tach
b6 cac hop chét it phan cuc bang cach chiét hai
pha long voi n-hexan va CHCly. Dich nudc
dugc phan tach sdc ky cot lan luot trén Diaion

HP-20 va Sephadex LH-20, RP-18 va silica gel
cho cac hop chat phenolic 1-3 (Hinh 1).

Céc hop chat 1 [5], 2 va 3 da duoc xac dinh
chu triic bang cac phd ESI-MS, 'H-NMR va
BBC-NMR so voéi cac dit liéu phd dd dugc cong
b ctia duge ghi do trong cling mot diéu kién.

OAc OAc

Hinh 1. Céu trac cua cac hop chat 1-3.

Hop chat 2 duwoc xac dinh 1a dan xuat
tetramethyl ether cua quercetin dya trén so sanh
cac phd H-NMR. Céc tin hiéu twong tac meta
cua vong A xuat hién & 0y 6,37 (1H, d, J = 2,0
Hz), 6,45 (1H, d, J = 2,0 Hz) va cac tin hiéu
vong B dang nhom catechin xuat hién ¢ o4 7,00
(1H, d,J=8,5 Hz), 7,69 (1H, d, J = 2,0 Hz) va
7,73 (1H, dd, J = 8,5 Hz, 2,0 Hz). Bén tin hiéu
ctia cac nhém methoxy xuét hién ¢ on 3,87 (3H,
s), 3,88 (3H, s), 3,97 (3H, s) va 3,98 (3H, s).
Cac nhém methoxy dugc xac dinh la & cac vi tri
C-3, C-7, C-3' va C-4' do su xuét hi¢n cua tin
hiéu cua nhom 5-hydroxy lién két hydro voi
nhom 4-carbonyl & Jou 12,64 (1H, s) trén phd
IH-NMR dugc do trong CDCls. Céc dix liéu phd
'H-NMR cua 2 hoan toan phu hop véi phé cua
5-hydroxy-3,7,3',4'-tetramethoxyflavon
(quercetin 3,7,3' 4'-tetramethyl ether) [6].

Cong thuc phan tr Co1H240g ctia 3 dugce xac
dinh dya trén cic dit kién phé ESI-MS, C-
NMR va DEPT. Phd *H-NMR va ®C-NMR cho
thdy su xut hién ciia mot cau trac dbi ximg véi
cac tin hiéu proton va carbon trung lap. Sau khi
loai trir di hai tin hiéu cua hai nhém acetoxy (-
COCHs) ¢ dn 1,99 (6H, s); oc 19,7 (q), 171,4
(s), 19 tin hiéu carbon con lai phu hgp véi mot
cau trac diarylheptanoid. Mach heptanoid bao
gébm hai cum nhém methylen: mot cum hai
nhom methylen lién két voi vong thom & on

2,47 (4H, t, J = 8,0 Hz, 2H-1, 2H-7); 6c 30,6 (t),
mot cum ba nhém methylen trong mach
heptanoid 6w 1,78 (6H, m, 2H-2, 2H-4, 2H-6);
oc 36,3 (t) va 38,2 (t). Hai vong benzen cua 3
déu c6 cung kiéu thé 1,3,4 véi sy xuat hién cua
cac tin hiéu proton ¢ o+ 6,50 (2H, d, J = 8,0 Hz,
2,0 Hz), 6,62 (2H, d, J = 2,0 Hz) va 6,68 (2H, d,
J = 8,0 Hz). Phu hop Véi cau tric vong benzen
thé 1,2,3 cac tin hiéu carbon-13 cua vong thom
xuét hién ¢ oc 114,9 (C-5’, C-5"), 115,1 (C-2/,
C-2"), 119,2 (C-¢', C-6"), 132,9 (C-1', C-1"),
1429 (C-4', C-4") va 1445 (C-3', C-3"). Bo
chuyén dich héa hoc proton va carbon-13 cling
vé6i tinh chat ddi xang cua phd NMR cho thay
hai nhém oxymethin & dn 4,93 (2H, quintet, J =
6,0 Hz, H-3) chuyén dich truong thip dudi anh
huong cua su lién két véi hai nhém acetoxy
phai ¢ cac vi tri C-3 va C-5 ctia mach
heptanoid. Dua trén cac dac diém cau trdc nay,
3 da duoc xac dinh la 3,5-diacetoxy-1,7-bis(3,4-
dihydroxyphenyl)heptan [7]; cac dir kién phd
NMR cuta 3 hoan toan phu hgp véi cac dir kién
da dwoc cong b cho hop chat nay.

3. Phén thwc nghiém
3.1. Phuong phdp va Thiét bi

Phd hong ngoai (IR) dugc ghi trén thiét bi
Impact-410-Nicolet FT-IR spectrophotometer.
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Pho khéi luong ESI-MS dugc ghi trén cac hé
thiét bji LC-MS 6310 Agilen lon Trap. Céac phd
'H- (500 MHz) va *¥*C-NMR (125 MHz) duoc
ghi trén thiét bj Bruker Avance 500 NMR
spectrometer. Silica gel Merck 60 c& hat 40-63
va 15-40 pum duoc sir dung cho sic ky cot (CC
va Mini-C). Séc ky 16p mong (TLC) duoc thuc
hién trén ban mong trang san Merck DC
Alufolien 60 Fzss. Pha dao Diaion HP-20
(Misubishi) dwgc sir dung dé phan tach CC dich
chiét nuéc. Sephadex LH-20 (Pharmacia) duoc
dung cho sic ky ray phan tir. Chiét pha ran duoc
thuce hién véi cot Merck LiChrolut® RP-18.

3.2. Nguyén liéu thuc vat

Qua cay A. celsum duogc thu thap va giam
dinh thyc vat boi nha thuc vat hoc TS. Nguyén
Quéc Binh (Bao tang thién nhién Viét Nam,
Vién Han lam Khoa hoc va céng ngh¢ Viét
Nam) tai Kon Tum vao thang 7 nam 2016.

3.3. Chiét va phan lgp cdc chat 1-3

Qua cay A. celsum dugc rira sach, hong
trong bong ram, va siy qua ¢ nhiét do 40-50 °C.
Qua cay (3 kg) dugc ngam chiét trong MeOH &
nhiét do phong (7 ngay, 3 lan). Dich chiét
MeOH dugc chiét 1an lugt voi n-hexan, CH:Cl>
va EtOAc. Dich nudc sau khi chiét duge cat
loai dung méi dudi ap suat giam va dugc phan
tach cot CC trén Diaion HP-20, rira giai voi hé
dung mdi MeOH-H,O 20%, 40%, 60% va
100% MeOH. Cac phan doan tuong tng dugc
cit loai dung méi dudi ap sudt giam cho céc
phan doan tan 20%, 40%, 60% va 100%. Phan
doan 20% (1,1 g) dugc phan tach CC trén silica
gel (EtOAc-MeOH 15:1, 9:1, 6:1, 3:1, 1:1) cho
acid gallic (1) (13 mg). Phan tach phan doan
100% (89 mg) bang CC trén silica gel
(n-hexan-EtOAc-HCO;H 10:3:1, 10:5:1, 10:7:1,
10:10:1 va EtOAc-MeOH 1:1) cho 2 (2 mg).
Tiép tuc tinh ché cac phan doan con lai bfmg cot
CC véi Sepahdex LH-20, rira giai vdi MeOH va
tinh ché chit rin nhan duoc duoc b@“mg CC trén
silica gel (CH.Cl-MeOH 30:1, 25:1, 20:1,
15:1, 9:1, 6:1, 3:1, 1:1), chiét pha ran vdi cot
LiChrolut® RP-18 (MeOH-H.0 1:1), sic ky 16p
mong diéu ché trén silica gel (CH,Cl,-MeOH

9:1) va Mini-C (CH.Cl>-MeOH 50:1) cho 3
(7 mg).

Acid gallic (1): bdt vo dinh hinh mau tring.
Rt = 0,70 (TLC, silica gel, EtOAc-MeOH 3:1,
viv). ESI-MS (+): 341,1 [2M+H]* (C7H¢Os).
'H-NMR (CD;0D): 6 6,64 (2H, s, H-2, H-6).

5-Hydroxy-3,7,3",4-tetramethoxyflavon (3):
bot vo dinh hinh mau trang. Ry = 0,84 (TLC,
silica gel, n-hexan-EtOAc-HCO,H 10:10:1,
viviv). ESI-MS  (+): m/z 329,22 [M+H]",
ESI-MS (-): m/z 327,34 [M-H]". 'H-NMR
(CDCls): 0 3,87 (3H, s), 3,88 (3H, s), 3,97 (3H,
s), 3,98 (3H, s) (OCHs-3, OCHs-7, OCHs-3',
OCHs-4"), 6,37 (1H, d, J = 2,0 Hz, H-8), 6,45
(1H, d, J = 2,0 Hz, H-6), 7,00 (1H, d, J = 8,5
Hz, H-5"), 7,69 (1H, d, J = 2,0 Hz, H-2"), 7,73
(1H, dd, J=8,5Hz, 2,0 Hz, H-2"), 12,64 (1H, s,
5-OH).

3,5-Diacetoxy-1,7-bis(3,4-
dihydroxyphenyl)heptan (4): bot v6 dinh hinh
mau trang. Ry = 0,42 (TLC, silica gel, CH.Cl.-
MeOH 9:1, viv). ESI-MS (+): 432,8 [M+H]*,
ESI-MS  (-): 4310 [M-H]" (C1H240s).
'H-NMR (CDCls): 6 1,78 (4H, m, 2H-2, 2H-4),
1,99 (6H, s, (3-COCHs, 5-COCHs), 2,47 (4H, t,
J = 8,0 Hz, 2H-1, 2H-7), 4,93 (2H, quintet,
J = 6,0 Hz, H-3), 6,50 (2H, d, J = 8,0 Hz, 2,0
Hz, H-6", H-6"), 6,62 (2H, d, J = 2,0 Hz, H-2’,
H-2"), 6,68 (2H, d, J = 8,0 Hz, H-5', H-5").
BC-NMR (CDCl3): 6 19,7 (3-COCHs, 5-
COCHa), 30,6 (C-1, C-7), 36,3 (C-2, C-6), 38,2
(C-4), 70,2 (C-3, C-5), 1149 (C-5, C-5"),
115,1 (C-2', C-2"), 119,2 (C-6', C-6"), 132,9
(C-1,C-1"), 142,9 (C-4', H-4"), 1445 (C-3, C-
3"), 171,4 (3-COCHjs, 5-COCH3).

4. Két luan

Amomum celsum la mot dbi twong nghién
clru m&i vé hoa thyc vat trén thé gisi. Bang cac
phuong phap sac ky va pho (NMR, MS) nghién
Clru da lan dau tién phan lap va xac dinh dugc
ciu trGc cua mot diarylheptanoid (3,5-
diacetoxy-1,7-bis(3,4-dihydroxyphenyl)-
heptan), mot dan xuat quercetin (5-hydroxy-
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3,7,3' 4'-tetramethoxyflavon) va acid gallic tir
qua cay A. celsum.

Lo1i cam on

Nghién ctru nay duoc tai trg boi Quy phat
trién khoa hoc va cong nghé qudc gia
(NAFOSTED) trong dé tai ma sb 104.01-
2017.41.
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Chemical Study of the Fruits of Amomum celsum Lamxay
& M.F. Newman of Vietnam
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Abstract: The chemical study of the fruits of Amomum celsum Lamxay & M.F. Newman (family
Zingiberaceae) applied extraction methods to extract polar compounds into a water-soluble fraction,
preparative chromatographic techniques such as CC, Mini-C, preparative TLC on diferent adsorbents
(Diaion HP-20, Sephadex LH-20, silica gel, and RP-18) to isolate compounds, and spectroscopic
techniques such as ESI-MS and NMR to determine chemical structures. The study determined gallic
acid, quercetin 3,7,3',4'-tetramethyl ether, and 3,5-diacetoxy-1,7-bis(3,4-dihydroxy-phenyl)heptane.
All of the compounds were isolated for the first time from A. celsum of Vietnam.

Keywords: Amomum celsum, Zingiberaceae, quercetin, diarylheptanoid


https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=V.%20Lamxay&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=M.%20F.%20Newman&eventCode=SE-AU
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giang%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=16394570
https://www.ncbi.nlm.nih.gov/pubmed/?term=Son%20PT%5BAuthor%5D&cauthor=true&cauthor_uid=16394570
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matsunami%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16394570
https://www.ncbi.nlm.nih.gov/pubmed/?term=Otsuka%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16394570
https://www.ncbi.nlm.nih.gov/pubmed/16394570
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giang%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=21859394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Son%20PT%5BAuthor%5D&cauthor=true&cauthor_uid=21859394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matsunami%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21859394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Otsuka%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21859394
https://www.ncbi.nlm.nih.gov/pubmed/21859394
https://www.sciencedirect.com/science/article/pii/S2214750015000335#!
https://www.sciencedirect.com/science/article/pii/S2214750015000335#!
https://www.sciencedirect.com/science/article/pii/S2214750015000335#!
https://www.sciencedirect.com/science/journal/22147500
https://www.sciencedirect.com/science/journal/22147500/2/supp/C
https://www.sciencedirect.com/science/article/abs/pii/003194229180085F#!
https://www.sciencedirect.com/science/article/abs/pii/003194229180085F#!
https://www.sciencedirect.com/science/article/abs/pii/003194229180085F#!
https://www.sciencedirect.com/science/journal/00319422

