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(57) Sang ché dé cap dén quy trinh san xudt hon hop hoat chit c¢6 tac dung khang viém tur
g0 cay To6 Moc (Caesalpinia sappan L.) thong qua e ché sy san sinh NO tir t& bao bi viém
nhiém. Bang cach sir dung phtic hé dung moi bao gom Tween 80 tir 5 dén 10% theo thé
tich, etanol tir 70 dén 85% theo thé tich va nudc tir 10 dén 25% theo thé tich va qua trinh
chiét duoc tién hanh trong diéu kién siéu Am véi tan sd nam trong khoang tir 40-60Hz
trong thoi gian tir 20 dén 40 _phut cho phép chiét chon loc dwoc hdn hop co tac dung sinh
hoc hi¢p dong Bang cach diéu chinh diéu kién chiét, quy trinh cho phép san xuit dugc hdn
hop hoat chat tiém ning phat trién thanh dugc phim va thuc phdm chic ning dé trong hd
tro va diéu tri cac bénh viém.
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Linh vuc k§ thuat dwoce dé cap

Sang ché thudc linh vuc cong nghé hoa sinh va cic hop chit thién nhién, cu thé
1a sang ché dé cap dén quy trinh san xuét hdn hop hoat chét c6 tac dung khang viém tir
g0 T6 moc (Caesalpinia sappan L.) va hdn hop hoat chét c6 tac dung khang viém trén

co s& tre ché sy san sinh NO trén té bao.
Tinh trang ky thuit ciia sang ché

C4c bénh viém 13 nguyén nhidn hang diu gdy ra bénh ung thu, tim mach,
Alzheimer, tiéu duong typ II, xuong khép, tu mién dich,‘thén kinh, cac bénh vé phéi.
Ty 1& nhiém, mtc d6 nghiém trong va su phiic tap clia cac bénh ndy dang gia ting

nhanh chéng, tir d6 lam ting dang ké ganh ning chi phi vé chiam séc strc khoé.

C6 nhiéu phuong phap dé diéu tri viém va mot trong nhitng phuong phap hay
duoc st dung phd bién hién nay 1a st dung thube. Cac loai thube phd bién nhét hién
nay dugc su dung dé didu tri cac bénh viém la cac 16p thube corticosteroit, cac 16p chat
antihistamin, cac 16p chat khong steroit, decongestants, chit khang anticholinergic,
chit én dinh té bao Mast (C. A. Kontogiorgis and D. J. Hadjipavlou-Litina Non
Steroidal Anti-Inflammatory and Anti-Allergy Agents. Current Medicinal Chemistry,
2002, 9, 89-98). Ngoai ra, cac thudc thay thé nhu thudc khang viém/di ing khong
steroit (Non-steroidal alternative inflammatory drugs - NSAID) ¢6 ngudn gdc tdng hop
nhu clopheniramin, cetirizin, levocetirizin, diclofenac, acuvali, bromfenac, nevanac
cling dugce st dung (W. Xiao, O. A. Oreoluwa, M. M. Heidi. Pulmonary and Nasal
Anti-Inflammatory and Anti-Allergy Inhalation Aerosol Delivery Systems. Anti-
Inflammatory & Anti-Allergy Agents in Medicinal Chemistry, 2011, 10, 215-229). Céc
loai thudc nay tuy da thanh cong vé mit thuong mai, nhung c6 tac dung phu nhu rdi
loan tim mach, xuét huyét da day va r6i loan hd hép. |

Do do, viéc tim kiém cac 11gu6n duoc liéu co nguén thao duogc thay thé cho céc
loai thudc tong hop di dugc quan tdm nghién ctu. DPéi véi cay To moc (Caesalpinia
sappan), cic tac gia da phat hién ra tic dung khang viém tt cta dich chiét con (S. Q.

Wu, M. Otero, E. M. Unger, M. B. Goldring, A. Phrutivorapongkul, C. Chiari, A.
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Kolb, H. Viernstein, S. Toegel. Anti-inflammatory activity of an ethanolic Caesalpinia
sappan  extract in human chondrocytes and macrophages. Journal  of
Ethnopharmacoly, 2011, 138, 364-372; M. A. Chowdhury, M. Choi, W, Ko, H. Lee, S.
C. Kim, H. Oh, E. R. Woo, Y. C. Kim, D. S. Lee. Standardized microwave extract of
Sappan Lignum exerts anti-inflammatory effects through inhibition' of NF-xB
activation via regulation of heme oxygenase-1 expression. Molecular Medicine
Reports, 2019, 19, 1809-1816) va cac hgp chit phan 1ap duoc tir gd To moc (B. S.
Min, T. D. Cuong, T. M. Hung, B. K. Min, B. S. Shin, M. H. Woo. Compounds from
the heartwood of Caesalpinia sappan and their anti-inflammatory activity. Bioorganic
& Medicinal Chemistry Letters, 2012, 22, 7436-7439; T. D. Cuong, T. M. Hung, J. C.
Kim, E. H. Kim, M. H. Woo, J. S. Choi, J. H. Lee, S. S. Min. Phenolic compounds
from Caesalpinia sappan heartwood and their anti-inflammatory activity. Journal of
Natural Product, 2012, 75, 2069-2075; B. S. Min, T. D. Cuong. Phenolic Compounds
from Caesalpinia sappan and Their Inhibitory Effects on LPS-induced NO Production
in RAW264.7 Cells. Natural Product Sciences, 2013, 19, 201-205). Trong cac cong
bd & trén, phuong phap chiét chu yéu str dung cac hé dung mdi hexan, cloroform, etyl
axetat, axeton va metanol béng cach ngam, chiét hoi luu, chiét soxhlet, chiét siéu to1
han. Tuy nhién, cac phuong phap chiét nay c6 nhuge diém 12 tiéu tén nang luong, thoi
gian chiét kéo dai, khong chiét chon loc duoc cdc nhom hoat chét mong mubn va hiéu
sudt chiét rat thap. Ngoai ra, cac cao chiét/nhém hoat chit/hoat chat ciia gd T6 mdc
chu yéu 1a cac polyphenol, cac polyphenol nay khi chiét bang cac dung moi, vi du etyl
axetat, axeton va metanol trong thoi gian dai thi lai c6 kha néng bi bién d6i thanh cac
hop chét chuyén hoéa khéc, diéu nay khong nhitng anh hudng dén hiéu suét chiét ma

con 1am giam tac dung sinh hoc ctia cac polyphenol thu dugc.

Trong nhiing nam gan day, c6 mot s& cong bd lien quan dén tac dung cla cac
chit hoat dong bé mit anh huéng 16n dén hiéu sudt chiét va tic dung sinh hoc ctia cac
hop chat polyphenol tir duge liéu. Cu thé, chat hoat déng bé mit Brij35 va Triton X-
114 dugc ching minh cé hi¢u suét chiét cao, ham luong téng polyphenol cao va dac
biét khong 1am mat hoat tinh sinh hoc cta hoat chit/nhém hoat chét thu duge. (R.
Hosseinzadeh, K. Khorsandi, S. Hemmaty. Study of the effect of surfactants on
extraction and determination of polyphenolic compounds and antioxidant capacity of

fruits extracts. Plos one, 2013, 8, 1-7).

-3



30863

‘Ngoai cac chit hoat dong bé mat ké trén, chit hoat dong bé mit Tween 80 (imng
dung nhiéu trong thuc pham, my phim va dugc pham) c6 hogc khong kéf hop véi cac
loai dung mdi khéac ciing dugc su dung 8 chiét cac hop chit polyphenol dinh huéng
san xuit ché phdm véi chi phi thap, doc tinh thap va kha nang hoa tan cao. Liva cong
su st dung Tween 80 két hop siéu am dé chiét polyphenol tdng (TPC) trong cdy Tra
may v6i hidu sudt chiét 1én dén 82,9% (F. Li, A. Raza, Y. W. Wang, X. Q. Xu, G. H.
Chen. Optimization of surfactant-mediated, ultrasonic-assisted extraction of
antioxidant polyphenols from Rattan tea (Ampelopsis grossedentata) using response
surface methodology. Pharmacognosy Magazine, 2017, 13, 446-453). Mot sb cong b6
ciing da st dung Tween 80 dé chiét cac hop chét thom tir cac loai dugc li¢u cho hi€u
suét cao, gid ré va than thién v6i moi truong (C. W. Jin, X. Y. Peng, X. Huang, S. C.
Duan, X. Kong. Method for extracting flavone compounds from American ginseng
leaves). |

Céc nghién ctru trén da chi ra dic tinh quy tu cdy T6 mdc 1a kha nang khéng
viém, tuy nhién hién céc k¥ thuét chiét polyphenol cho thay hiéu sut chiét va higu qua
khang viém thu dugc kha thap. Do do, cn c¢6 phuong phap chiét chon loc céac hoat
chét polyphenol véi hiéu suit cao cho phép dé dang chiét polyphenol tir gd cay To
moc nham phat trién ngu@)n nguyén liéu san xuét duge phém dé diéu tri cac bénh viém.
Ban chit k§ thuit clia sang ché

Sang ché nhim giai quyét cic vén dé& néu trén, cu thé 1a séng ché dé xuét quy
trinh san xuit hdn hop hoat chit co tic dung khang viém tir gd cay Td moc
(Caesalpinia sappan L.) va hdn hop hoat chit c6 tac dung khang viém thu dugc tir quy
trinh nay. '

Theo khia canh thir nhit, séng ché dé cap dén quy trinh san xuét hdn hop hoat
chét c6 tac dung khang viém, trong d6 quy trinh nay bao gdm céc bude:

a) chuan bi nguyén liéu bang cich thu b cdy To moc (Caesalpinia sappan L.),
téch b6 phan vé, loai tap chit va siy kho 6 nhit do nam trong khoang tir 50 dén 70°C
roi nghién thu duoc bot g5 T6 mdc;

b) chiét nguyén ligu bang cach bd sung phin bot g T6 mdc vao phuc hé dung

moi theo ty 18 nguyén liéu/dung méi 1a 1/5 (khoi lugng:thé tich), trong d6 phirc h¢
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dung moi nay c6 thanh phan bao gb6m Tween 80 tir 5 dén 10% theo thé tich, etanol tir
70 dén 85% theo thé tich va nuée tir 10 dén 25% theo thé tich va qué trinh chiét duoc
tién hanh trong diéu kién siéu am véi tAn s6 nam trong khoang tir 40-60Hz trong thoi
gian tir 20 dén 40 phut va nhiét do chiét nam trong khoang tir 80 dén 100°C thu duge
phén dich chiét;

¢) loai bo tap chét bing cach cach ly tm phé"m dich chiét thu dugc véi tbe do ly
tAm nim trong khoang tir 10.000 dén 15.000 vong/phut trong khoang thoi gian tir 10
dén 15 phut dé loai bo hoan toan phén can, thu duoc phé‘m dich chiét; va

d) thu hdn hgp hoat chét co tic dung khing viém bang cich chuyén phan dich
chiét vao thiét bi cit quay dén khdi lugng khong doi thu duge hdn hop hoat chét co tac

dung khang viém dang bt min bao gdm cac thanh phin sau:

5 A A . A 42 ~ , e Tj’ lé ham
Thanh phéan Cong thirc phan tir, MW) | Cong thirc cau tao lwong (%)
- HO O O on
Brazilin (5{;}242%36) 5 2-5
3,7-dihydroxychromen- CoHeO4 RS
4-on (MW =178) m 25-30
Protosappanin A (1\(/;\1;}22;.752) > s 30-35
Sapanchalcon (1\(/;\1;/}2420856) 2 'S g oH 15-20°
3-deoxysapanon B (I\S[:\l;}?%%) » I <L, 10-12
C16H1205 HO. O o) - O OH
Sapanon A (MW = 284) I oH 5-10

3-deoxysapanchalcon (1\5[:\];}1__1420740) 0,3-1.

‘Theo mét phuong 4n uu tién, trong d6 trong d6 phirc hé dung moéi duge st dung
dé chiét nguyén liéu 1a Tween 80:etanol:nudc la 10:80:10 theo ty 1& % thé tich.

Theo mot phuong an wu tién, trong d6 nhiét do dé chiét nguyén liéu la 90°C va
tAn s6 siéu 4m 13 50Hz, cong suét siéu 4m tir 180 dén 200W.

Theo mot phuong an wu tién, trong d6 thoi gian chiét 1a 30 phut v&i nhiét do

chiét 12 90°C trong diéu kién siéu 4m véi tan s6 S0Hz va cong sudt siéu am 195W.
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Theo khia canh tht hai, sang ché dé cap dén hdn hop hoat chit ¢6 tic dung khang
viém tir gb cay T6 mdc (Caesalpinia sappan L.) thu dugc tir quy trinh san xuét theo

diém 1, trong d6 hdn hop nay bao gbm cic thanh phén sau:

. Cong thirc phan 0, | o+ Ty 16 ham
Thanh phan MW) Cong thirc cau tao lwong (%)
o Ci6H140s5
Brazilin (MW = 286) 2-5
3,7-dihydroxychromen- CoHeO4
4-on (MW = 178) m 25-30
. C15H120s5 O
Protosappanin A (MW = 272) 30-35
C16H1405 HO. O OCHi O OH
Sapanchalcon (MW = 286) X o 15-20
: Ci6H140s " @ e g "
3-deoxysapanon B (MW = 286) WOH AlO 12
C16H1205 HO. O O. . O OH
Sapanon A (MW = 284) WOH 5-10
C16H1404 HO. O OCHi O OH
3-deoxysapanchalcon (MW =270) ‘;O(v‘ 0,3-1.

MO ta vin tit hinh vé

Hinh 1: Sic ky @6 hdn hop thu duge tir Vi du 1 sau khi phan tich bang sic ky
16ng ghép ndi phd khédi (LC-MS) tai bude song A = 254 nm.

Hinh 2: Anh huéng cta thdi gian dén hidu suét chiét hdn hgp hoat chat CSB-1.

‘Hinh 3: Anh huéng cta thoi gian dén ham lugng polyphenol tong ctia hon hop
hoat chit CSB-1.

MO ta chi tiet sang che

Sau ddy, sang ché dugc mo td mot cach chi tiét v6i cdc phuong én thuc hiénva
cac vi du minh hoa cu thé, tuy nhién cac phuong an thuc hién va cac vi du minh hoa cu
thé nay chi nham 1am rd bén chat cua sang ché chir khong nhdm han ché pham vi yéu

ciu bao ho cua sang ché.

Cay To mdc c6 tén khoa hoc la Caesalpinia sappanL. thuoc ho Vang
(Caesalpiniaceae), cdy T6 moc con c6 tén goi la T6 phuong, Vang nhuém, May vang.

Cay T6 mdc 1a loai cdy c6 gai, cao tir 6 dén 9 mét, duong kinh than khoang tir 15 dén 25
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cm moc hoang, phan b nhidu & Dong Nam A (P. S. Varier. Indian Medicinal Plants, A
compendium of 500 species, Vol I, Orient Longman, 1994, p.323). Thanh phan dugc

str dung lam nguyén liéu theo sang ché 1a thin g0 clia cay T6 mdc.

Sang ché dé xuét quy trinh san xuat hdn hop hoat chét c6 tic dung khang viém tir
gd cay To moc (Caesalpinia sappan L.) va hdn hop hoat chit c¢6 tac dung khang viém

thu dugc tr quy trinh nay.

Theo khia canh tht nhét, sang ché dé cap dén quy trinh sdn xuét hén hop hoat
chét ¢6 tac dung khang viém, trong d6 quy trinh nay bao gdm cac budc: a) chudn bi
nguyén liéu; b) chiét nguyén liéu; c) loai bé tap chét; va d) thu hdn hop hoat chét co

tac dung khang viém.

Trong budc chudn bi nguyén liéu, gd cay To moc (Caesalpinid sappan L.) dugc
thu hai, sau khi tach bé phan vé, loai tap chit. G& dugc chit nhé va sdy kho & nhiét.do
nam trong khoang tir 50 dén 70°C rdi nghién thanh bot. Can luu ¥ trong qué trinh sdy
0, do thanh phan polyphenol c6 trong g0 rat dé bi phan hiy nén nhiét do sdy khong

dugc vuot qua 75°C. Bot nguyén liéu c6 mau vang dat, mui thom dic trung.

Trong budc chiét nguyén liéu, dé chiét duoc cac thanh phan hoat chét c6 trong
nguyén liéu mot cach chon loc, cac tac gia da nghién ctru v6i nhiéu loai dung mdi va
phat hién ra ring, hiéu suat chiét va hoat tinh va thanh phan cua hon hop thu dugc tir
g5 cdy T6 mdc phu thudc rat nhidu vao didu kién chiét, cu thé 1a dung moi, thoi gian,
nhiét 6 chiét va diéu kién chiét.

Déi v6i dung mdi, cac téc gia da nghién ctru va nhan thdy rang, ddi véi cac loai
dung mdi manh nhu diclorometan, etyl axetat hodc metanol cho phép chiét kiét cac
thanh phan hoa tan trong dung mdi phan cuc. D61 véi cay To6 moc, cac thanh phén
polyphenol di dugc khéo sat va cac nha nghién ciru thuong sir dung céc loai dung mdi
phan cuc manh nhu etanol dé chiét, sau d6 phan tach cac phan doan va khao sat hoat
tinh. Tuy nhién, k§ thuat chiét nay khong chon loc va chiét pholyphenol tbng va anh
huéng truc tiép dén hoat tinh cla thanh phan thu dugc. Vi du, khi gd cay T6 mdc bang
metanol, mic du ty 1& chiét cac hop chét polyphenol tong kha cao, nhung hoat tinh
sinh hoc thu dugc lai thép. Nguoc lai, véi dung mdi diclorometan, mic du hoat tinh
sinh hoc ctia hon hop thu dugc la khé rd, tuy nhién, hiéu sudt chiét polyphenol tong lai
rét thép, chi dat 1,86%. | |
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Ky thuat chiét khong chon loc thudng chiét ca cac thanh phdn phu di kém dong
vai trd nhu tap chat. Céc thanh phan di kém nhidu khi c6 tac dung trc ché cac thanh
phan hoat chat. P& tach c4c thanh phin hoat chét, cAn nhiéu ky thuat chiét, tach phirc
tap va tén kém khéc. Cac ky thudt tinh ché nay vé Iy thuyét cho phép tach timg thanh
phan hoat chét va trén co s& cac hoat chit ndy, cdc nha nghién ciu s& nhom ching
thanh nhom céc hoat chit c6 cing tac dung d8 tir 46 phat trién ngudn nguyén liéu hodc
nghién ctru hoat tinh 1am sang cua hoat chét. Tuy nhién, viéc 1am nay s& giam hiéu
suit chiét va khong c6 y nghia vé mit thyuc tién nén cac ky thuat chiét nay chi mang y
nghia vé mit nghién ctru han 1dm. Trong thuc té, khong thé phat trién duoc nguyén
liéu dé san xudt dugc phim theo phuong phap nay vi chi phi san xuét quéd cao do hiéu
suét chiét qua thip. Truong hop st dung cac dung mdi it phan cuc hon hodc dung moi
trung tinh, vi du, nudc, viéc chiét thuong kéo dai, khong hiéu qua va thuong khong

kiém soat dugc thanh phan chiét.

Ngoai ra, tiy theo dac tinh cta hoat chét cin chiét tach, ciing biét rang thoi gian
va nhiét do chiét khong chi anh hudng 16n dén thanh phan ma con anh hudng 16n dén
hoat tinh ctia san phém thu duoc, dic biét 1a hoat tinh sinh hoc. Dbi véi ¢ac hoat chét
co nguén géc tr tu nhién, vi du tr thuc vat, dong vat hoac nam, hoat tinh ctia hoat chét
thuong bi bt hoat néu nhiét do qua cao hodc qua thip. Néu nhiét do qué cao, dudi tdc
dung ciia nhiét do, hoat chit bi bién tinh, nguoc lai néu nhiét do thap, viéc chiét s& kéo
dai va chiét khong dic hiéu va 1An nhiéu chat khong mong mubn. Theo d6, cac tac gia
da nghién ctru vao phat hién ra rang, mot so hop chét polyphenol s& bi bién tinh néu
qué trinh ngadm chiét kéo dai. Khi do luong polyphenol thu dugc s€ giam va tang
lugng céac hop chit khong mong mudn khéc. Hay noi cach khéc, vi dy, véi dung mdi
metanol, lugng polyphenol thu dugc co thé 16n, nhung céc thanh phan c6 hoat tinh
sinh hc_)c lai giam. Hay noi cach khac, khi do qua trinh chiét 12 khong dac h_iéu.

Do d6, cac tac gia da nghién cuu, chon loc va bit ngd phat hién ra rang, ddi véi
cay To moc, bang cach diéu chinh hé dung moi chiét va diéu kién chiét cho phép chiét
dugc phan doan céc hoat chét c6 hoat tinh hiép déng.

Phtrc hé dung mai cai tién dé chiét chon loc nhom hop chét c6 tac dung sinh hoc,
cu thé 13 tac dung khang viém tir gd cay T6 mdc bao g6m Tween 80 tir 5 dén 10% theo

thé tich, etanol tir 70 dén 85% theo thé tich va nudc tir 10 dén 25% theo thé tich. Cac
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tac gia bat ngd phat hién ra, voi hé dung moi néu trén cung véi va qua trinh chiét duoc
tién hanh trong diéu kién siéu am voi tAn sb nam trong khoang tir 40-60Hz trong thoi
gian tir 20 dén 40 phut va nhiét do chiét nim trong khoang tir 80 dén 100°C s& thu

duoc thanh ph?ln hoat chit c6 tac dung khdng viém vuot troi.

Tween 80 con goi 1a Poly Sorbat 80 c6 tén danh phap IUPAC la poly oxyetylen
(20) monoleat sorbitan. Tween 80 1a mot dung dich tong hop tan tdt trong nude va cac
dung mdi hitu co, duoc st dung nhu mot phu gia gitp 4n dinh trang thai kem, sita, tao
nén mot 16p lién két, pha phan tén giap én dinh, cing ¢ trang théi cla san pham, gidm
thidu do tan chay. Luong Tween 80 trong phirc h¢ dung mdi tir 5 dén 10% thé tich.
Theo cac phuong 4n uu tién, lugng Tween 80 c6 trong phuc hé dung mdi nay 1a 3, 6,

7.8.9, 10% theo thé tich hodc vi lugng bat ky nam trong khoang nay.

Etanol dong vai tro la dung moi chiét va thuong duge str dung rong rii dé chiét
polyphenol tong. Trong phtc hé dung moi theo sang ché, luong etanol nam trong
khoang tur c6 70 dén 85% theo thé tich. Theo cac phuong 4n uu tién, lugng etanol c6
trong phtre hé dung méi nay 1a 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 80, 82, &3, 84,

85% theo thé tich hodc v6i luong bat ky nam trong khoang nay.

Nuéc trong phitc hé dung mdi c6 tac dung pha lodng, can bang &p suat thAm thau
va dién méi. Luong nude cb trong phic hé dung moi tir 10 dén 25% theo thé tich.
Theo céc phwong an uu tién, lugng nuéce c¢é trong phirc hé dung moi nay la 10, 12, 14,

16, 18, 20, 22, 24, 25% hodc voi lugng bét ky nam trong khodng nay.

Theo mot phuong an uu tién cu thé, phtc hé dung mdi dugc si dung dé chiét

nguyén liéu 1a Tween 80:etanol:nude la 10:80:10 theo ty 18 % thé tich.

CAn luu ¥ rang, mic du da biét dic tinh cia Tween 80 va etanol, tuy nhién, chua
¢6 mot cong bb hay nghién ctru nao lién quan dén viéc phdi tron Tween 80 va etanol
dé chiét cac thanh phan hoat chét co tac dung khang viém tir gd cdy T6 mdc. Ngoai ra,
cling khong c6 cong bd nao mo ta chiét chon loc nay nén co ché chiét ctia phirc hé
dung moi nay la bat ngd va ngudi co hiéu biét trung binh trong linh vyc ky thuét nay
khong thé dya vao cac dung moi doc lap dé thu duge phirc hé dung moi c6 ddc tinh

chiét chon loc céc hoat chét c6 tac dung khang viém tir gd cay T6 moc.
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Theo d6, bot gd Td mdc duoc bd sung vao phtrc hé dung mdi Bao g6m Tween 80
c6 ty 18 tir 5 dén 10% thé tich, etanol ¢6 ty 1& tir 70 dén 85% thé tich va nude ¢6 ty 1
tir 10 dén 25% thé tich theo ty 1é nguyén liéu/dung méi 1a 1/5 (trong luong/thé tich).
Diéu kién chiét duoc thuc hién trong didu kién chiét siéu am dé rut ngén qué trinh
chiét va bao vé dugc cic thanh phén c6 hoat tinh sinh hoc trong ché phém. Thoi gian
chiét siéu 4m tir 20 dén 40 phat vé6i nhiét do chiét nim trong khoang tir 80 dén 100°C.
Nhiét do chiét khong dugc vugt qua 100°C vi néu vuot qué nhiét do nay, phﬁn 16n
polyphenol s& bi phan hiry. T6t hon I nhiét d chiét 1a 90°C trong diéu kién chiét voi
Tween 80 c6 ty 1& 10% (v/v), etanol co ty 1¢ 80% (v/v) va nude co ty 16 10% (v/v)
trong diéu kién chiét siéu am. Piéu kién chiét siéu 4am duoc thuc hién trong thiét bi

siéu Am 6 cong sudt 180-220 W, tin sb 40-60 kHz.

Theo mot phuong 4n uu ti€én cu thé khac, trong d6 nhiét do dé chiét nguyén li¢u

12 90°C va tin sb siéu am 1a 50Hz, cong suét siéu am tir 180 dén 200W.

Theo mét phuong an wu tién cy thé khéc trong d6 thoi gian chiét 1a 30 phut véi
nhiét do chiét 1a 90°C trong diéu kién siéu am véi tdn s6 50Hz va cOng suét siéu am
195W.

Véi muc dich chiét chon loc, viéc khéng ché thoi gian va nhiét do chiét ciing nhu
chiét trong didu kién siéu Am dugc theo sang ché khong chi gitp chiét duge thanh
phan hoat tinh ¢6 tur gd cdy T6 mdc, ma con giam duogc lugng tap chat di kém dong
thoi con tang hiéu qua chiét.

Trong budc loai bd tap chét bang cich cach ly tim phan dich chiét thu duoc véi
tbc do ly tim nam trong khoang tr 10.000 dén 15.000 vong/phut trong khoang thoi
gian tr 10 dén 15 phut dé loai bd hoan toan phén can, thu duoc phén dich chiét.

Trong budc thu hdn hop hoat chét co tic dung khang viém bang cach chuyén
phan dich chiét vao thiét bi cit quay dén khdi luong khong ddi thu duge hon hop hoat

chét c6 tac dung khang viém dang bdt min bao gom cac thanh phan sau:

X A A A A . X Ty 1€ ham
Thanh phan Cong thire phén tr, MW) | Cong thic cau tao luong (%)
s Ci16H140:s . O OH .
Brazilin (MW = 286) 0 2-5
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3,7-dihydroxychromen- CoHsO4 "N
4-on (MW = 178) m 25-30
. C15H1205 O
Protosappanin A (MW =272) e 30-35
‘ C16H1405 Ho. O OCH: O OH
Sapanchalcon (MW = 286) \‘/\g/\/‘:op-l 15-20
C16H1405 HO! O o p O OH
3-deoxysapanon B (MW = 286) WOH 10-12
C16H1205 HO. O 0. - O OH
Sapanon A (MW = 284) WOH 5-10
C16H1404 HO. O cx:Hi O OH :
3-deoxysapanchalcon (MW =270) w 0,3-1.

Theo khia canh th@r hai, sang ché dé cap dén hdn hop hoat chit c6 tac dung khang

viém tir gb cay T6 mdc (Caesalpinia sappan L.) thu dugc tir quy trinh san xudt theo

diém 1, trong d6 hdn hop nay bao gbm céc thanh phan sau:

\ N Cong thue phén tt, . .k Ty 1€ ham
~ Thanh phén MW) Cong thtrc cau tao luong (%)
o Ci16H140s > OH |
Brazilin (MW = 286) &S 2-5
3,7-dihydroxychromen- CoHsO4 RO
4-on (MW — 178) \C%J\OH 25-30
- CisH120s ®
Protosappanin A (MW =272) 2 30-35
CléI‘Il,_flOS HO. O OCH\:, O OH
Sapanchalcon (MW =286) I oH 15-20
Ci6H140s " ® " @ "
3-deoxysapanon B (MW = 286) WOH 10-12
Cl()leOS HO. O O. - O OH
Sapanon A (MW = 284) ‘;og\/(m. 5-10
C]6H1404 HO. O OCHi O OH )
3-deoxysapanchalcon (MW =270) ‘:&/v‘ 0,3-1.

Brazilin trong hdn hgp dugc chiét tir cdy T6 moc ¢6 cdng thic chung CieH14Os
(MW = 286). Brazilin (& ndéng do 10 mg/kg trong lugng co thé) c6 tac dung diéu'tri
viém man tinh nhu viém khop & chuodt thong qua hoat tinh khing viém cua no.
Brazilin (& liéu 10 mg/kg trong lugng co thé) lam giam chi sb viém khdp va mirc do
phu chan viém cip tinh & chudt CIA. Mat df lodng xuong thap hon dang ké & chudt va
manh tuong duong voi chit ddi ching duong methotrexat (lidu 3 mg/kg trong lugng

co thé). Brazilin ngin chan sy phéd hiy khép, x6i mon bé mit va ting cuong sy hinh
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thanh xuwong. Brazilin [am giam noéng do trong huyét thanh cla cac tic nhin gdy viém
bao g6m TNF-a, IL-1pB va IL-6. Mat khac, brazilin con tc ché su san sinh NO in vitro
v6i gia tri ICs 1a 43,5 uM trén dong té bao RAW 264.7. Trong hdn hop hoat chét thu
duoc tir cdy T6 mdc, brazilin c6 ham luong nam trong khoang tir 2 dén 5% trong

luong.

Hop chit 3,7-dihydroxychromen-4-on trong hdn hop dugc chiét tir cay T6 moc
¢6 cong thirc chung CoHgO4 (MW = 178) va c6 tac dung e ché yéu su san sinh NO
v6i gia tri ICso > 100 pM. Trong hdn hop hoat chét thu dugc tir cdy T6 mdc, hop chét
3,7-dihydroxychromen-4-on ¢6 ham luong nam trong khoadng tir 25 dén 30% trong

luong.

Protosappanin A trong hoén hop duge chiét tir cdy T6 mdc c6 cdng thirc chung
C15sH1205 (MW = 272). Protosappanin A dugc biét dén c6 tac dung tc ché manh céc
tac nhan gy viém dién hinh, d6 12 e ché sy san sinh NO va prostaglandin E2 (PGE2)
v6i gia tri ICsolan Tuogt 1a 12,5 va 64,2 pM. Mat khac, protosappanin A ¢ thé bao vé
chdng xo vita dong mach thong qua giam viém (dugc chi dinh b&i néng dd huyét
thanh clia matrix metallicoproteinase-9 (MMP-9), interleukin-6 (IL-6) va yéu t6 hoai
tir khdi u-tumor necrosis factor-a (TNF-a) va cdc con duong truyén tin hiéu NF-kB &
tho ting lipid mau véi ndéng do protosappanin A 5mg/kg (lidu thdp) hodc 25 mg/kg
(lidu cao). Ngoai ra, protosappanin A con ¢6 tic dung chdng viém than kinh trén té bao
BV2. duoc kich hoat boi LPS. Két qua cho thdy protosappanin A Grc ché dang ké viée
san xudt TNF-a va IL-1B. Hon nira, cic biéu hién mRNA cta IL-6, IL-1B va MCP-1
d3 bi giam boi protosappanin A khi phu thudc vao ndng dd (12,5, 25 va 50 uM/L).
Hon nita, protosappanin A con ngin chdn con duong viém phu thudc JAK2/STAT3
thong qua didu chinh giam qué trinh phosphoryl hoa cia JAK2 va STATS3, ciling nhu
chuyén vi hat nhan STAT3 dé chdng lai LPS. Nhiing két qua nay cho thay mot vai trd
mdi clia protosappanin A trong viéc didu chinh cac chin thuong than kinh do LPS géy
ra. Trong hdn hgp hoat chit thu duoc tir cay T6 moc, hop chét protosappanin A cé

ham lugng nim trong khoang tir 30 dén 35% trong luong.

"Sapanchalcon trong hén hop dugc chiét tir cdy To moc cd cong thite chung
C1sH1405 (MW = 286). Sapanchalcon dugc biét dén c6 tac dung tc ché inanh su san
sinh NO va PGE: trén dong té bao RAW264.7 voi gia tri ICso lan luot 12 11,2 va 7,7
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uM. Bén canh d6, Sapanchalcon con {rc ché manh su biéu hién ctia cac protein mRNA
ctia TNF-a, IL-6, COX-2 va iNOS véi céc gia tri ICso lan luot 13 47,8, 17,4, 75,1 va
16,6 pM. Ngoai ra, Sapanchalcon con lam giam viém khdp do giam collagen
(collagen-induced arthritis, CIA) trén md hinh chudt bi viém khép dang thép. Chuot
DBA/1] do CIA gay ra dugc didu tri bang Sapanchalcon va dbi chung duong
methotrexat. Mong vudt sung, mic d nghiém trong cta viém khdp, thay d6i X quang
va md hinh hoc dugc st dung dé danh gia hiéu qua cua Sapanchalcon. Két qua cho
thdy, Sapanchalcon giam ding ké viéem khép 1am sang va phu viém & ban chan chudt.
Mat do lodng xuong va chu tric xuong dugc bao vé ¢ chudt DBA/1J do CIA gdy ra
khi st dung Sapanchalcon & lidu 10 mg/kg trong lugng co thé. Mic do cla cac
xytokin tién viém (TNF-a, IL-6 va 1L-1p) thip hon déng ké trong huyét thanh chudt
duoc khi duge diéu tri bang Sapanchalcon so v6i nhom ddi ching dwong methotrexat
(lidu 3 mg/kg trong lugng co thé). Trong hon hop hoat chét thu duge tir cdy T6 mdc,

hop chét Sapanchalcon c6 ham luong nam trong khodng tir 5 dén 10% trong lugng.

Hop chét 3-deoxysapanon B trong hon hop duge chiét tir cay To mdc cb cong
thitc chung Ci16H140s (MW = 286). Hop chét 3-deoxysapanon B dugc bién dén c6 tac
dung ttc ché sy san sinh NO va PGE; véi gid trj ICso lan lugt 1a 10,2 va 23,6 uM. Bén
canh do, & cac ndng dd 10, 20 va 50 pM, hop chit 3-deoxysapanon B con trc ché manh
su biéu hién cua cac protein mRNA cta TNF-a va IL-6 véi cac gié‘tri ICso 1an luot 1a
90,6 va 17,7 pM. Két qua trén cho thdy hop chit 3-deoxysapanon B ¢6 tic dung chéng
viém than kinh va bao vé than kinh bang cach st dung mo hinh viém mang than kinh
BV-2 thong qua tc ché hiéu qua su giai phong céc chét than kinh trung gian bao gdm
NO, PGE2, TNF-a, IL-6 gdy ra bdi vi khuin BV-2. Trong hdn hop hoat chét thu dugc
tir cdy T6 mdc, hop chit 3-deoxysapanon B ¢6 ham lugng nam trong khoang tir 10 dén

12% trong luong.

.Hc_rp chit Sapanon A trong hon hop dugc chiét tir cdy T6 moc cO cong thirc
chung C1eH120s (MW = 284). Sapanon A dugc biét dén 6 tac dung e ché manh sy
sén sinh NO véi gia tri ICso 1a 5,7 uM. Cao chiét v6i thanh phan chinh 1a Sapanon A &
ndng do 20 pg/mL tUc ché manh su san sinh IL-6 dugc kich thich boi LPS trén té hao
RAW264.7. Ngoai ra, Sapanon A ¢o tiém niang dugc st dung nhu mot tdc nhan diéu

tri bénh hen suyén. Sapanon A & lidu 12.5, 25 va 50 mg/kg trong luong co thé lam
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giam s6 luong té bao viém phu thudc & chuot BALB/c. Hon nita, Sapanon A con lam
giam viém dudng ho hép va ting tiét chit nhiy gy ra bdi ovalbumin (OVA). Sapanon
A Gc ché hen suyén gy ra boi OVA bang cach kich hoat dudng dan tin hiu Nrf2.
Trong hdn hop hoat chét thu dugce tir cdy T6 mdc, hop chit Sapanon A ¢6 ham lugng

nam trong khoang tir 10 dén 15% trong lugng.

Hop chét 3-deoxysapanchalcon trong hdn hop duge chiét tir cdy T6 moc c6 cong
thire chung Ci6H1404 MW = 270). Hop chit 3-deoxysapanchalcon dugc biét dén co
tac dung uc ché manh su san sinh NO véi gia tri ICso 1a 8,1 uM trén dong té bao
RAW264.7. Ngoai ra, ¢ lidu 50 mg/kg trong luong co thé, hop chat 3-
deoxysapanchalcon c6 tac dung khang viém trén dong dai thuc bao & chudt bang cach
kich thich biéu hién heme oxyase-1 (HO-1). Trong hdn hop hoat chét thu dugc tir cdy
T6 mdc, hop chat 3-deoxysapanchalcon c6 ham lugng nam trong khoang tir 0,3 dén

1% tfong luong.

Tir cac két qua trén, cdc tic gia nhén thdy rang, hiéu qua khang viém trong cac
hop chit néu trén tap trung vao 6 hoat chét chinh (chiém tir 65 dén 70% trong luong
hén hop hoat chat) bao gdm brazilin, protosappanin A, Sapanchalcon, 3-deoxysapanon
B, Sapanon A va 3-deoxysapanchalcon va dugc cho 1a tdp trung vao Kkhung
homoisoflavonoit va chalcon ctiia n6. Do do, khi co6 trong hdn hop hoat chét, hoat tinh
khéang viém cua hdn hop hoat chét thé hién tac dung rit manh thong qua trc ché hiép

ddng sy san sinh NO (106,6%) trén t& bao thir nghigm.

Theo céc phuong an thuc hién cu thé hon hop hoat chit c6 tac dung khang viém
tir gb cdy T6 moc (Caesalpinia sappan L.) thu dugc tir quy trinh theo sang ché thich
hop st dung dé san xuét dugc phim hoic thue pham chtic ning trong hd trg va diéu tri

céc bénh viém théng qua co ché e ché su san sinh NO trong t€ bao thir nghiém.

Theo mot khia canh khéc, sang ché d& cap dén ché phim khang viém, trong-do
ché pham nay bao gdm hdn hop hoat chit c6 tac dung khang viém theo sang ché phdi
tron voi loai thao dugce va chit mang dugc dung. Ché phdm khang viém theo sang ché
¢6 tac dung hd tro va diéu tri cac bénh viém thong qua co ché rc ché su san sinh NO
trong té bao thit nghiém. Céc chit mang dugc dung bao gdm, nhung khong chi giéi
han 6, nudc, cac chit don nhu sucroza hodc tinh bot, cac chét két dinh nhu dan xuét

xenluloza, chit pha lodng, chét gay ra, chét ting cuong hép thu hogc chét 1am ngot.

-14-



30863

Ché phdm khéng viém theo sang ché co thé duoc didu ché bing phuong phép thong
thuong da biét trong linh vuc dugc, ¢ thé duoc phéi ché duéi dang bot, vién nén, vién
nang, phién, hat hodc ché pham dang 16ng khéc nhung khong chi giéi han & cac dang
nay.
Vi du thwe hién sang ché
Vi du 1: San xudt hén hop hoat chiit c¢é tic dung khing viém tir g6 cdy Té mpc
(Caesalpinia sappan L.).

Pé danh gia hiéu qua va kha ning chiét dac hiéu hdn hgp hoat chét tir gb cay To

mdc (Caesalpinia sappan L.), tien hanh thir nghiém voi cdc h¢ dung moi sau:

Bang 1: Danh muc céc h¢ dung moi véi cic ty 1¢ khac nhau str dung-d¢ san xuat

hén hop hoat chét tir gd cay T6 moc.

Thitr nghiém H¢ dung mot1
CT1 Tween 80:etanol:nude (10:80:10)
CT2 Tween 80:metanol:nude (10:80:10)
CT3 Tween 80:nude (10:90)

CT4 Etanol:nudc (90:10)
CT5 Metanol:nudgc (90:10)
CTé6 Etanol 96°
CT7 Metanol
CT8 Axeton
CT9 Etyl axetat
CT10 Diclorometan
bC Nude cit

Gd cay To mdc duge tach vo, loai bo tap chit, chit nho va séy kho ¢ nhiét do

60°C, sau d6 gb dugc nghién thanh bot (100 g) kich thude 0,2-0,4 mm.

Ly mbi miu 100 g dugc chuyén vao thiét bi chiét siéu am (cong sudt 180-220 W
va tin s 40-60 kHz). Mdi thir nghiém dugc thuc hién v6i 500 mL dung m6i nhu néu 6
bang trén. Tién hanh bd sung theo ty 1é nguyén liéu/dung mdi 1a 1/5 (trong luong/thé
tich). Thoi gian siéu 4m 30 phut, nhiét do chiét 90°C. Sau khi chiét siéu am, hdn hop
dugc dem ly tam & toc do 12,000 vong/phut trong 10 phut dé loai boé hoan toan phan

can. Qua trinh chiét siéu &m duoc thuc hién 3 lan.
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Tiép d6 dua dich chiét thu dugc sau khi ly tam vao thiét bj cat quay chan khong

va tién hanh cét quay dén khéi lugng khong d6i. Két qua duoc thé hién trén bang sau:

Bang 2: Hiéu suét chiét hdn hop hoat chit theo cac hé dung moi khac nhau.

Thir nghiém Hé dung moi San phém Hiéu sut chiét

(%)

. CT1 Tween 80:etanol:nude (10:80:10) CSB-1 13,61
CT2 Tween 80:metanol:nude (10:80:10) CSB-2 8,12
CT3 Tween 80:nudc (10:90) CSB-3 7,96
CT4 Etanol:nudc (90:10) CSB-4 | 5,06
CTs Metanol:nudc (90:10) CSB-5 5,14
CTé6 Etanol 96 CSB-6 7,05
CT7 Metanol CSB-7 6,75
CT8 Axeton CSB-8 4,02
CT9 Etyl axetat CSB-9 2,65
CT10 Diclorometan CSB-10 1,86
. bC Nudérc cat CSB-11 0,12

Két qua Bang 2 cho thdy mau CSB-1 khi st dung hé dung m6i Tween 80-etanol-
nude voi ty 1€ tdi wu két hop véi siéu 4m cho hiéu suét tao hdn hop hoat chit cao nhit,
1én t6i 13,61%. Miu CSB-10 (chiét bing dung mdi diclorometan) cho hiéu suat tao

hén hop hoat chat thp nhat (1,86%).

Mic di cac miu CSB-2 va CSB-3 cho hié¢u suét tao hdn hop hoat chét khé cao
(8,12 va 7,96%), nhung kiém tra sic ky db sau khi phén tich bang LC/MS tai budc
song A =254 nm cho thdy thanh phan cta cac hdn hop hoat chét nay khac nhau, cu thé
thanh phidn bay hoat chit chinh brazilin, 3,7-dihydroxy-4H-chromen-4-on,
protosappanin A, Sapanchalcon, 3-deoxysapanon B, Sapanon A va 3-
deoxysapanchalcon thip hon va xuét hién nhiéu pic khic. Do do, can hiéu ring, qua
trinh tao hon hop hoat chit vé6i su c6 mat cia metanol hodc cac dung mdi riéng 1€ khac
khong nhitng cho hi€u sudt thip ma con dua vao mét lugng cic fhénh phan khong
dang c6 hodc 1am giam tac dung sinh hoc (tac dung sinh hoc yéu).

Két qua x4c dinh ham luong polyphenol téng bang phuong phép Folin-Ciocalteu
duoc thé hién trén Bang 3. Cu thé cic bude tién hanh nhu sau: Cac ché pham (CSB-1

dén CSB-10) va axit gallic dugc pha lodng bing metanol dé dat ndbng d6 1 mg/mL cho
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cac hon hop hoat chit va dung dich axit gallic dat néng do 20, 40, 60, 80, 100 va 120
ng/mL; thude thir Folin-Ciocalteu 10% dugc pha lodng véi nudc. Lan lugt cho 1 mL
dung dich axit gallic (ndng do 20, 40, 60, 80, 100 va 120 pg/mL) vao 2,5 mL thubc thir
Folin-Ciocalteu 10% va dé phan tng trong 5 phut; sau d6, thém tiép vao 2 mL dung
dich NaCO3 2%. Sau 45 phut phan tng ¢ nhiét d phong, do hép thu dugc xac dinh
bang may do quang phd & budc séng 765 nm. Thi nghiém dugce lap lai 3 lan. Gia tri
OD dugc ghi nhan va tién hanh v& dudng théng hiéu chuin dé su dung xéc dinh ham
luong polyphenol tong trong cac mau cao chiét. Axit gallic duge st dung nhu 1a chét
chuin tham khao va két qua dugc quy tuong duong theo s6 milligam axit gallic/1 gam
hdn hop hoat chat khd (mg GAE/g hdn hop hoat chét khd). Cac mau hdn hgp hoat chét
duoc tién hanh twong ty v6i chat chuan axit gallic. Ham lugng polyphenol téng duoc
tinh theo cong thurc:
P=axV/m .

Trong d6: P: ham lugng polyphenol tong (mg GAE/g hdn hop hoat chét kho);

a: gia tri x tr dudng chuén véi axit gallic (ng/mL);

V: thé tich dung dich hon hop hoat chét (mL);

m: khéi luong hdn hop hoat chit c6 trong thé tich V (g).

Bang 3. Ham lugng polyphenol tdng ctia cic hdn hgp hoat chat tir g T6 moc.

Thir Hé dung mdi Ky hiéu | TPC (mg GAE/g hén
nghiém hop hoat chat kho)

CT1 | Tween 80:etanol:nudc (10:80:10) CSB-1 656,5
CT2 | Tween 80:metanol:nudce (10:80:10) CSB-2 3 14,1
CT3 | Tween 80:nudc (10:90) CSB-3 309,7
CT4 Etanol:riuérc (90:10) CSB-4 185,6
CT5 | Metanol:nudc (90:10) CSB-5 144,8
CT6 | Etanol 96° CSB-6 412,5
CT7 | Metanol CSB-7 398.,8
CT8 | Axeton CSB-8 70,5

CT9 | Etyl axetat CSB-9 65,9

CT10 | Diclorometan CSB-10 45,1

lTrong cac mau thir nghiém, hon hop hoat chit CSB-1 (Tween 80-etanol-nudce) co
ham lugng polyphenol tong (TPC) cao nhat 1én t6i 656,5 mg GAE/g hdn hgp hoat chét
kho va CSB-10 ¢6 ham lugng polyphenol tdng thip nhat (45,1 mg GAE/g hén hop
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hoat chét kho). Nhu vay, st dung hé dung mo6i Tween 80-etanol-nudc voi ty 1€ t61 wu
(10:80:10, v/v/v) dé chiét cho phép thu dugc hdn hop hoat chéit khong nhitng c6 hiéu
sut chiét cao ma con ¢6 ham lugng polyphenol tdng cao vugt troi so voi cac dung moi
chiét théng thuong. Diéu nay cho thdy hiéu qua vuot troi cia hdn hgp hoat chat thu
dugc khi chiét bang hé dung méi Tween 80-ctanol-nudc so véi cdc hé dung moi va

dung moi don 1¢ thong dung khac.

Vi du 2: Anh hwéng ciia thoi gian dén higu sudt va ham lugng polyphenol tong ciia

hén hop hoat chit CSB-1

Pé danh gia anh huong cla thoi gian dén hiéu suét va ham Tuong polyphenol
téng thu duge ctia hdn hop hoat chit CSB-1, tién hanh thir nghiém nhu sau:

Gd cay To6 moc duge tach vo, loai bd tap chét, chat nho va séy khod & nhiét do
60°C, sau d6 gd duoc nghién thanh bot (100 g) kich thude 0,2-0,4 mm.

Lay mdi miu 100 g duoc chuyén vao thiét bi chiét siéu Am (cong suat 180-220 W
va tin s 40-60 kHz). Mdi thtr nghiém duoc thuc hién véi 500 mL dung m6i nhu néu &
bang trén. Tién hanh bd sung theo ty 1&é nguyén liéu/dung moi 1a 1/5 (trong luong/thé
tich). Thi gian siéu am m&i miu 1a 10, 20, 30, 40 va 50 phut, nhiét do chiét 90°C. Sau
khi chiét siéu am, hdn hop duoc dem ly tam & toe do 12,000 vong/phit trong 10 phat dé
loai bo hoan toan phén can. Qua trinh chiét siéu Am dugc thuc hién 3 lan.

Tiép d6 dua dich chiét thu duoc sau khi ly tdm vao thiét bi cat quay chén khong

va tién hanh cét quay dén khéi lugong khong d6i. Két qua duoc thé hién trén bang sau:

Béang 4: Anh huong ctia thoi gian dén hiéu sut chiét va ham lugng polyphenol tong

ctia hon hop hoat chit CSB-1.

Thoi gian | Hiéu sudt chiét | TPC (mg GAE/g hdn
(phut) (%) hop hoat chat kho)
10 9,25 485.,8
20 12,13 578.3
30 13,60 655,1
40 13,62 6124
50 13,63 578.3

Két qua Bang 4 cho théy hiéu sudt chiét hén hop hoat chdt CSB-1 cao nhit tai
thdi gian 50 phat (13,63%), tiép theo 1a thoi gian 40 phit (13,62%), 30 phut (13,60%)
va cubi cing 13 10 phat (9,25%). Tuy nhién, hiéu suat chiét tai thoi gian chiét 30 phut,
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40 phut va 50 phut 1a twong duong (13,60%, 13,62% va 13,63%). Ngoai ra, ham lugng
polyphenol tong (TPC) cao nhét tai thoi gian chiét 1a 30 phuat (655,1 mg GAE/g hdn
hop hoat chit kho) sau d6 gidm dan theo thoi gian (40 phut 1a 612,4 mg GAE/g hén
hop hoat chit kho va 50 phut 1a 578,3 mg GAE/g hdn hop hoat chat khé). Thoi gian
chiét cang dai thi ham luong polyphenol téng thip cang giam (kéo theo hoat tinh sinh
hoc giam), ¢6 1& 1a do mot s hop chit vong thom c6 thé bi bién dbi hogc bi pha hiy
cAu trac do tac dong cua tlr truong khi chiét bang siéu éuﬁ vGi thoi gian dai. Vi Véy'dé
thu dwge hiéu suit va ham lugng polyphenol tdng cao (hoat tinh sinh hoc cao), thoi

gian chiét t8i vu dugc lwa chon 1a 30 phat (Hinh 2 va Hinh 3).

Vi du 3: Xdc dinh thanh phin hoat chiit ¢é trong hén hop hoat chit CSB-1

Céc thanh phan trong hdn hop hoat chit CSB-1 duoc x4c dinh bang sic ki 1ong

ghép nbi khdi phd (LC-MS) tai bude song A =254 nm va duoc trinh bay & bang sau:

Bang 5: Thanh phan hoat chét ¢ trong hdn hop hoat chit CSB-1.

Pic| Thoi | Hop chétxdcdinh | Céng thirc phan |  Phd khéi (ESI) Ham
gian luu to (Khoi lugng [M+H]* luong (%)
(phut) phén ti, MW)
1 | 12,623 |Brazilin C16H140s [M+H]"=287,1 3,4777
(MW =286) | [M-H,0]" = 269,1
2 | 13,255 |3,7- CyHeO4 [M+H]"=179,0 27,2045
dihydroxychromen- (MW =178) |[M+2COOH+H]"=
4-on 267,1
3 | 14,480 |Protosappanin A Ci5H120s [M+H]"=273,1 32,1103
(MW =272)
4 | 15,896 |Sapanchalcon Ci16H140s [M+H]"=287,1 17,2462
(MW =286) .
5 | 16,202 |3-deoxysapanon B Ci6H140s5 [M+H]" = 287,1 10,6219
(MW =286) |[M+Na]* =309,1 '
6 | 16,343 |Sapanon A Ci6H120s [M+H]"=285,1 7,2384
(MW =284)
7 | 17,452 |3- Ci6H1404 [M+H]"=271,1 0,5734
deoxysapanchalcon (MW =270)

Bdc tinh ciia hop chat Brazilin
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- Tén theo IUPAC: (6aS,11bR)-7,11b-dihydro-6H-indeno[2,1-c]chromene-
3,6a,9,10-tetrol.

- M5 ta: Chét bot mau do nau, tan tot trong dung moi metanol. Xéac dinh dinh tinh
bang sic ky 16p moéng trén ban méng silica gel trang sdn 60 Fass (Merck), dung moi trién
khai 1a cloroform/metanol = 5/1 (v/v); Re= 0.,45.

- CTPT: Ci6H1405 (M=286).

- Phd khéi phan giai thdp ESI-MS m/z: 287,1 [M + H]" (C16H150s).

- Phé cong huodng tir hat nhan: 'H-NMR (400 MHz, CD30D-d4) du (ppm): 7,17
(1H, d, J= 8,4 Hz, H-1), 6,44 (1H, dd, J = 1,6; 8,4 Hz, H-2), 6,24 (1H, d, J= 1,6 Hz,
H-4), 4,01 (1H, dd, J = 3,6; 10,8 Hz, H-6/), 3,46 (1H, t, /= 10,8 Hz, H-6), 2,74 (1H,
m, H-6a), 3,01 (1H, dd, J=17,2; 14,2 Hz, H-7/), 2,44 (1H, d, J = 14,2 Hz, H-7 ), 6,76
(1H, s, H-8), 6,63 (1H, s, H-11), 4,02 (1H, s, H-12). BC-NMR (100 MHz, CD30D-d4)
dc (ppm): 132,1 (C-1), 109,6 (C-2), 157,6 (C-3), 104,3 (C-4), 156,7 (C-4a), 67,8 (C-6),
38,3 (C-6a), 34,6 (C-7), 138,3 (C-7a), 113,0 (C-8), 145,3 (C-9), 145,0 (C-10), 112,6
(C-11), 133,3 (C-11a), 44,1 (C-12), 116,7 (C-12a).

Ddc tinh cua hop chat 3,7-dihydroxychromen-4-on

- Tén theo IUPAC: 3,7-dihydroxy-4H-chromen-4-on.

- Mo ta: Chit bot mau tring nga, tan t6t trong dung moi metanol. Xéc dinh dinh
tinh bang sic ky 16p mong trén ban méng silica gel pha ddo trang sén 60 Fass (Merck),
dung moi trién khai 1a methanol/nuée = 3/1 (v/v); Re= 0,50.

- CTPT: CoHsO4 (M=178).

- Phd khéi phan giai thip ESI-MS m/z: 179,0 [M + H]" (CeH704).

- Phé cong hudng tir hat nhan: 'H-NMR (400 MHz, Pyridine-ds) du (ppm): 8,47
(1H, d, J = 8,8 Hz, H-5), 8,22 (1H, s, H-2), 7,21 (1H, dd, J = 2,0; 8.8 Hz, H-6), 7,10
(1H,-d, J = 2,0 Hz, H-8). BC-NMR (100 MHz, Pyridine-ds) dc (ppm): 174,2 (C-4),
164,2 (C-7), 159,0 (C-9), 144,1 (C-2), 140,2 (C-3), 117,4 (C-6), 116,0 (C-10), 103,6
(C-8).

Bdc tinh ciia hop chit Protosappanin A

- Tén theo IUPAC: 3,10,11-trihydroxy-6 H-dibenzo[b,d]oxocin-7(8 H)-on.
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- Mb ta: tinh thé hinh kim khong mau, tan t6t trong dung moi pyridin. Xac dinh
dinh tinh bing sic ky 16p méng trén ban mong silica gel pha dao trang sin 60 Fasa
(Merck), dung mdi trién khai 1a methanol/nuée = 2/1 (v/v); Re= 0,35,

- CTPT: C15sH1205 (M=272). ,

- Phd khéi phan giai thip ESI-MS m/z: 273,1 [M + H]" (C1sH1305).

- Phd cong hudng tir hat nhan: 'H-NMR (400 MHz, Pyridine-ds) du (ppm): 7,42
(1H, d, J = 8,0 Hz, H-1), 7,12 (1H, dd, J = 2,0 8,0 Hz, H-2), 7,20 (1H, d, J = 2,0 Hz,
H-4), 7,37 (1H, s, H-9), 7,40 (1H, s, H-12), 4,72 (2H, s, H-6), 3,73 (2H, br s, H-8).
BC-NMR (100 MHz, Pyridine-ds) éc (ppm): 135,8 (C-1), 113,8 (C-2), 160,6 (C-3),
109,6 (C-4), 159,1 (C-4a), 78,7 (C-6); 206,3 (C-7), 49,5 (C-8), 126,9 (C-8a), 118,5 (C-
9), 147,3 (C-10), 147,1 (C-11), 118.4 (C-12), 131,1 (C-12a), 124,6 (C-12b).

Bdc tinh ciia hop chdt Sapanchalcon

- Tén theo IUPAC: (£)-3-(3,4-dihydroxyphenyl)-1-(4-hydroxy-2-
methoxyphenyl)prop-2-en-1-on.

- M ta: tinh thé hinh kim mau vang, tan tot trong dung méi pyridin. Xac dinh dinh
tinh bang sic ky 16p mong trén ban mong silica gel pha dao trang sdn 60 Fass (Merck),
dung mdi trién khai 1a methanol/nuéc = 3/1 (v/v); Rr=0,40.

- CTPT: C16H1405 (M=286).

- Phd khéi phan giai thip ESI-MS m/z: 287,1 [M + HJ* (C1sH1505).

.- Ph cong hudng tir hat nhan: "H-NMR (400 MHz, Methanol-ds) ou (ppm): 7,57
(1H, d, J = 8,4 Hz, H-6), 7,50 (1H, d, J = 15,6 Hz, H-), 7,37 (1H, d, J = 15,6 Hz, H-
a), 7,11 (1H, dd, J = 2,0 8,0 Hz, H-2), 6,98 (1H, dd, J= 2.0 8,4 Hz, H-6), 6,79 (1H, d,
J = 8,0 Hz, H-6"), 6,51 (1H, ] = 2,4 Hz, H-3"), 6,46 (1H, dd, J = 2.4; 8,0 Hz, H-5"),
3,87 (3H, s, 2'-OCH3). C-NMR (100 MHz, Methanol-ds) dc (ppm): 193,2 (C-7"),
164,6 (C-4"), 162,6 (C-2"), 149,6 (C-4), 146,8 (C-3), 144,7 (C-p); 133,8 (C-a), 128,7
(C-1), 1252 (C-1"), 123,5 (C-6), 121,6 (C-6"), 116,6 (C-5), 115,3 (C-5"), 109,0 (C-2),
100,2 (C-3"), 56,2 (2'-OCH3).

Bdc tinh ciia hop chdt 3-deoxysapanon B

- Tén theo IUPAC: (R)-3-(3,4-dihydroxybenzyl)-7-hydroxychroman-4-on.
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- M ta: cht bot mau dé ndu, tan tét trong dung moi metanol. Xac dinh dinh tinh
bang sdc ky 16p mong trén ban mong silica gel pha dao trang san 60 Fas4 (Merck), dung

moi trién khai 1a methanol/nuée = 2/1 (v/v); Re= 0,60.
- CTPT: Ci16H1405 (M=286).
- Phé khéi phan giai thap ESI-MS m/z: 287,1 [M + H]* (C16H150s).

- Phd cdng hudng tir hat nhan: 'H-NMR (400 MHz, Methanol-ds) du (ppm): 4,12
(1H, dd, J = 4,0; 11.6 Hz, H-2a), 3,96 (1H, d, J = 7,6; 11,6 Hz, H-2b), 2,56 (1H, m, H-
3), 7,56 (1H, d, J = 8,8 Hz, H-5), 6,33 (1H, dd, J = 2.,0; 8.8 Hz, H-6), 6,14 (1H, d, J =
2,0 Hz, H-8), 2,86 (1H, dd, J = 4,4; 14.4 Hz, H-9a), 2,39 (1H, dd, J = 10,8; 14.4 Hz,
H-9b), 6,54 (1H, s, H-2"), 6,57 (1H, d, J= 8,0 Hz, H-5"), 6,39 (1H, d, J = 8,0 Hz, H-6").
BC-NMR (100 MHz, Methanol-ds) dc (ppm): 70,7 (C-2), 48,9 (C-3), 195,2 (C-4),
114,2 (C-4a), 130,3 (C-5), 112,3 (C-6), 167,5 (C-7), 103,7 (C-8), 165,5 (C-8a), 33,4
(C-9), 131,3 (C-1"), 116,5 (C-2"), 146,4 (C-3"), 145,0 (C-4"), 117,1 (C-5"), 121,5 (C-6").

Bdc tinh ciia hop chat Sapanon A
- Tén theo IUPAC: (E)-3-(3,4-dihydroxybenzylidene)-7-hydroxychroman-4-on.

- Mo ta: chit bot mau d6 vang dam, tan tét trong dung mdi metanol. X4c dinh dinh
tinh bing sic ky 16p mong trén ban méng silica gel pha do trang sdn 60 Fass (Merck),
dung méi trién khai 1a methanol/nuée = 2/1 (v/v); Rr=0,45.

- CTPT: Ci6H1205 (M=284).

- Phé khéi phan giai thip ESI-MS m/z: 285,1 [M + H]" (C1sH1305).

- Phé cdng hudng tir hat nhian: "H-NMR (400 MHz, Methanol-ds) du (ppm): 5,37
(2H, s, H-2), 7,81 (1H, d, J = 8,4 Hz, H-5), 6,53 (1H, d, J = 8,4 Hz, H-6), 6,32 (1H, s,
H-8), 7,66 (1H, s, H-9), 6,84 (1H, s, H-2"), 6,87 (1H, d, J = 8,0 Hz, H-5"), 6,78 (1H, d,
J= 8,0 Hz, H-6"). BC-NMR (100 MHz, Methanol-ds) dc (ppm): 69,2 (C-2), 129,6 (C-
3), 183,2 (C-4), 116,0 (C-4a), 130,8 (C-5), 112,3 (C-6), 166,7 (C-7), 103,6 (C-8),
165,0 (C-8a), 138,5 (C-9), 127,8 (C-1"), 116,7 (C-2"), 148,9 (C-3"), 146,7 (C-4"), 118,4
(C-5"), 124,7 (C-6").

Bdc tinh ciia hop chit 3-deoxysapanchalcon ‘

- Tén theo IUPAC: (E)-1-(4-hydroxy-2-methoxyphenyl)-3-(4-

hydroxyphenyl)prop-2-en-1-on | '
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- MO ta: chét bot mau vang, tan tot trong dung moi pyridin. Xéac dinh dinh tinh
bang sic ky 16p méng trén ban mong silica gel pha dao trang san 60 Fass (Merck), dung

moi trién khai 1a methanol/nudc = 3/1 (v/v); Re= 0,40.
- CTPT: Ci16H1404 (M=270).
- Phd khdi phan giai thip ESI-MS m/z: 271,1 [M + H]" (Ci6H1504).

- Phé cong hudng tir hat nhan: "H-NMR (400 MHz, Methanol-ds) du (ppm): 6,52
(1H, d, J = 2,0 Hz, H-3), 6,46 (1H, dd, J = 2,0; 8,4 Hz, H-5), 7,58 (1H, d, J = 8,4 Hz,
H-6), 7,41 (1H, d, J = 15,6 Hz, H-a), 7,56 (1H, d, J= 15,6 Hz, H-B), 7,50 (2H, d, J =
8.4 Hz, H-2'/6"), 6,82 (2H, d, J = 8.4 Hz, H-3'/5"), 3,89 (1H, s, 2-OCH3). BC-NMR
(100 MHz, Methanol-ds) du (ppm): 128,2 (C-1), 162,6 (C-2), 100,3 (C-3), 164,6 (C-4),
109,0 (C-5), 121,8 (C-6), 193,2 (C-7), 133,9 (C-a), 144,3 (C-p), 125,2 (C-1'), 1315
(C-2'/6"), 117,0 (C-3'/5"), 161,2 (C-4"), 56,2 (2-OCHz).

Vi du 4: Xdc dinh hoat tinh khdng viém ciia cdc hén hop hoat chiit dwge sin xudt tie

g6 To mbc (Caesalpinia sappan L,) trén dong 1é bao RAW 264.7.
+ Nudi cdy té bao:

Té bao RAW 264,7 duoc nudi trong mdi truong DMEM-F12, FBS 10% dén do
phit 70-80 %, sau d6 té bao duge cdy chuyén qua trong dia 96 giéng dé thuc hién thi
nghiém voéi cac thay d6i vé& ndng do LPS, mat do té bao, cac diéu kién gy doi té bao,
thoi gian 4 voi LPS. Sau do, 50 pL dich ndi trong dia 96 giéng nuodi té bao (sau khi da
u voi LPS va dat duoc cac chi tiéu vé thoi gian va thanh phé“m thi nghiém) dugc
chuyén sang dia 96 giéng khéc va bd sung mot thé tich 50uL thudc thir Griess, u 10
phut. Po OD budc séng 550 nm.

+ Phuong phap xac dinh hoat tinh ¢ ché su san sinh NO ctia cac hdn hgp hoat chit
(CSB-1 dén CSB-10) san xuit tir gd T6 moc '

Té bao RAW 264,7 dugc cdy vao dia 96 giéng v6i mat do 10* té bao/giéng, G
trong 12 gio & didu kién 37 °C, 5 % CO,. Hut bo mdi trudng cfi va thay thé bing moi
truong chia 1 % FBS, U trong 6 gid. Sau do, thay moi tﬂr(‘mg cii bang moi truﬁmg'cé
chira hdn hop hoat chét (hodc dbi ching duong-Dexamethason) & cac ndng d6 khac
nhau va LPS ndng d6 0,5 pg/mL, G 24 gio. Hat 50 pL dich ndi trong mdi giéng sang
dia 96 giéng khac va bd sung 50 pL thude thir Griess, 0 10 phit. Do OD tai buéc song

550 nm. Khé nang Grc ché su san sinh NO dugc tinh bing cong thirc:
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ODssonn kich thich LPS khong tri liéu — ODssonm kich thich dugc tri liéu

. x 100 (%)
Kha nidng Grc ché = ODssoum kich thich LPS khong tri liéu — ODssonm khong kich thich LPS

Bang 6. Hoat tinh trc ché su san sinh NO cta cac hdn hgp hoat cht thu dugc tir g5 T6

mac.
Thir Hé dung mbi Ky hiéu % trc ché
nghiém (tai ndng do 10 pg/mL)
CTl Tween 80:etanol:nudce (10:80:10) CSB-1 106,6 £ 3,5
CT2 | Tween 80:metanol:nuée (10:80:10) | CSB-2 873+1,4
CT3 Tween 80:nudc (10:90) CSB-3 83,1£5.5
CT4 | Etanol:nude (90:10) CSB-4 55,2 i 2,1
CT5 Metanol:nudc (90:10) CSB-5 58,0+ 1,8
CT6 | Etanol 96° CSB-6 80,2 £1,7
CT7 | Metanol CSB-7 50,2+2.4
CT8 | Axeton CSB-8 382+272
CT9 | Etyl axetat CSB-9 455+2,5
CT10 | Diclorometan CSB-10 28,2+ 1,8

Két qua Bang 6 cho thdy tai nong do 10 ug/mL, 03 hdn hop hoat chat CSB-2,
CSB-3 va CSB-6 déu thé hién kha ning trc ché sy san sinh NO véi gia tri e ché trong
khoang 80,2 — 87,3%. Hon hop hoat chdt CSB-10 ¢6 tac dung tc ché yéu nhat sy san
sinh NO (28,2%) do c6 ham lugng polyphenol tong thap nhat trong cic ché phim.
Trong cac hdn hop hoat chat, CSB-1 ¢6 tic dung uc ché su san sinh NO manh nhét
(106,6%). Hbn hop hoat chit CSB-1 chita 7 hop chét chinh bao gém brazilin, 3,7-
dihydroxy-4H-chromen-4-on, protosappanin A, Sapanchalcon, 3-deoxysapanon B,
Sapanon A va 3-deoxysapanchalcon, trong d6 7 hop chét nay da duogc ching minh c6
tac dung tc ché su san sinh NO va dong vai tro quyét dinh dén hoat tinh sinh hoc cua
hdn hop hoat chit. Sau trong bay hop chét chinh trong hdn hop hoat chat CSB-1 bao
gdm protosappanin A, Sapanchalcon, Sapanon A, 3-deoxysapanchalcon, brazilin va 3-
deoxysapanon B ngoai chiém 71,2679% hdn hop hoat chat (vé khdi lugng) thi ching
con ¢6 téc dung tre ché manh sy san sinh NO véi cdc gid tri ICso 1an lugt 1a 12,5, 11,2,
5,7, 8,1, 43,5 va 42,4 uM (B. S. Min, T. D. Cuong, T. M. Hung, B. K. Min, B. S. Shin,
M. H. Woo. Compounds from the heartwood of Caesalpinia sappan and their anti-

inflammatory activity. Bioorganic & Medicinal Chemistry Letters, 2012, 22, 7T436—
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7439). Hop chét con lai, 3,7-dihydroxy-4H-chromen-4-on chiém 27,2045% hon hop
hoat chat CSB-1 (v& khéi luong) va c6 tac dung tic ché yéu su san sinh NO véi gid tri
ICso > 100 uM (B. S. Min, T. D. Cuong. Phenolic Compounds from Caesalpinia
sappan and Their Inhibitory Effects on LPS-induced NO Production in RAW264.7
Cells. Natural Product Sciences, 2013, 19, 201-205). Nhiing két qua trén da li giai
dugc tac dung hiép déng rat manh Gc ché su san sinh NO (106,6%) ctia 7 hoat chét
chinh tao nén hdn hop hoat chit CSB-1. Piéu nay minh ching cho thiy tac dung chiét
dac hiéu cac hdat chét ¢6 dic tinh tc ché su san sinh NO ctia hé dung mdi Tween 80-

etanol-nudc vai ty 1€ t6i wu (10:80:10, v/v/v) duoc st dung theo sang ché.

Nhu vy, tir nhitng két qua trén cho thiy bing cach chiét siéu am sir dung hé
dung moi Tween 80-etanol-nude véi ty 18 t6i uu (10:80:10, v/v/v) cho phép tao hdn
hop hoat chit c6 hiéu qua vuot troi dbi voi kha nang e ché sy san sinh NO béi té bao
thir nghiém. Piéu nay chimg té rang hon hop hoat chit CSB-1 thu duoc tir gb cdy To

moc c6 tdc dung khang viém vuot tri.
Hiéu qua dat dworc ciia sang ché

Quy trinh san xudt ctia sang ché cho phép san xuét hdn hop hoat chat ¢6 tac dung
khang viém, trén co sé tc ché sy san sinh NO boi té bao, tir gd T6 moc (Caesalpinia
sappan L.) v6i hiéu suét chiét cao va c¢6 tac dung sinh hoc vuot troi. Bing cach diéu
chinh hé dung méi va diéu kién chiét, quy trinh cho phép chiét chon loc hoat chit ma
khéng phai chiét riéng ting thanh phan, diéu nay cho phép ting hi¢u qua, mé ra mot
hudng san xudt ¢6 kha nang cung cap nguyén lidu cho nganh duge trén co s& cac hoat

chat c6 ngudn goc tir ty nhién.

Hbn hop hoat chit thu dugc tir quy trinh theo séng ché da dugc chting minh c6
tac dung khang viém trén co s& e ché su san sinh NO trén té bao thtr nghiém. Bing
cach chiét siéu am st dung hé dung moi Tween 80-ctanol-nuée trong diéu kién chiét
t6i uu, quy trinh theo sang ché cho phép thu dugc hdn hgp hoat chét bao gdm 7 thanh
phan ¢6 hiéu qua khang viém vugt troi. Hon hop theo sang ché ¢6 tiém ning phat trién
thanh duogc phém hodc thuc phém chirc niang hé trg trong viéc ngén ngura va diéu tri

cac bénh viém.
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YEU CAUBAO HO

1. Quy trinh san xuét hdn hop hoat chét ¢6 tac dung khang viém tir gb cay T6 moc

(Caesalpinia sappan L.), trong d6 quy trinh nay bao gbm cac budc:

a) chuin bi nguyén lidu bang cach thu gd cay T6 moc (Caesalpinia sappan L.),
tach bd phﬁn vo, loai tap chét va séy kho & nhiét do nam trong khoang tir 50 dén 70°C

roi nghién nho thu duoc bot g0 To moc;

b) chiét nguyén liéu bing cach bd sung phin bot gd Td moc vao phirc hé dung
méi theo t 1& nguyén lidu/dung moi 1a 1/5 (khdi lugng:thé tich), trong d6 phirc hé
dung mdi nay c6 thanh phan bao gdbm Tween 80 tir 5 dén 10% theo thé tich, etanol tir
70 dén 85% theo thé tich va nude tir 10 dén 25% theo thé tich va qud trinh chiét duoc
tién hanh trong diéu kién siéu 4m véi tdn s6 nam trong khoang tir 40-60Hz trong thoi
gian tir 20 dén 40 phit va nhiét do chiét ndm trong khoang tir 80 dén 100°C thu dugc
phéin dich chiét;

¢) loai bo tap chat bing cach cich ly tam phin dich chiét thu dugc véi toe do ly
tam nam trong khoang tir 10.000 dén 15.000 vong/phut trong khoang thoi gian tir 10
dén 15 phit dé loai bd hoan toan phan cin, thu dugc phan dich chiét; va

d) thu hdn hop hoat chét c6 tac dung khing viém bz“mg cach chuyén phén dich
chiét vio thiét bi cit quay dén khéi lugng khong dbi thu duge hdn hop hoat chét ¢6 tac

dung khang viém dang bot min bao g6m cac thanh phan sau:

Thanh phan Cong thie phan tir, MW) | Cong thirc ciu t;o | E,gl(%
Brazilin (1\%7%1242085 6) HOOH 2-5 .
3,7-dihyd2(j§iflchromen- (M(\D;[H:()(?; . HOC@LOH 75.30
Protosappanin A (1\%;]}2220752) . > OHO 30-35
Sapanchalcon (1\%%611{2142356) ) > ZCH\ g :: 15-20
3-deoxysapanon B (I\%;H:Mz%%) HOZ: | 10-12
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Sapanon A C1eH120s OH 5-10

(MW =284) S
C16H]404 Ho. O ocHi O OH
3-deoxysapanchalcon (MW =270) w 0,3-1.

2. Quy trinh theo diém 1, trong d6 phirc hé dung mdi dugc st dung dé chiét nguyén
liéu 12 Tween 80:etanol: nudc 14 10:80:10 theo ty 1& % thé tich, chiét & nhiét do 90°C

trong diéu kién siéu 4m v6i tan s0 S0Hz va cong suat siéu am tir 180 dén 200W.
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