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TOM TAT

Viét Nam 1a mot trong nam qudc gia dimg dau trén thé gidi vé san xuét hat diéu, trong d6 riéng xuat khiu
nhan diéu ludn dung & vi tri s6 1 sudt gin hai thap ki. Trung binh, mdi hat diéu chtra 35-45% khéi lwong
1a hat va khoang 55-65% 1a vo. Vo cua hat diéu thuong s& lam chét dét, gay lang phi rat 1on boi vi trong
vo chira 15-30% dau, mot tan hat chira khoang 200 kg nhén hat diéu va 180 kg dau (dau hat diéu hodc diu
v6 hat didu). Axit Anacardic 14 mét hop chit phenolic dwoc tim thiy tw nhién & cac bd phan khic nhau
clia cdy diéu (Anacardium occidentale L.) nhung chiém ty 1¢ 16n hon trong chat long v6 hat diéu (CNSL).
Axit Anacardic c6 hoat tinh khang viém; chéng oxy hoa; khang khuén; tri dai thao duong; giam dau va
tac dung ha huyét 4p, ... Bai bio nay s& tom tit cac phan tich va cic nghién ctru v& hoat tinh sinh hoc
ciing nhu cac tac dung dugc 1y cia axit anacardic chiét xuét tir vé hat diéu.

Tir khéa: axit anacardic; vo hat diéu; CNSL

1. Pit vin dé

Trong nhiing nam gﬁn day, theo FAO, nganh xudt khdu nhan didu cia Viét Nam phat trién rat viing
manh va chiém linh thi truong hang du trén thé giéi. Dong thoi véi sw phat trién d6 1a su gia ting cua
cac chat thai cia nganh nhv vo hat diéu, vo qua diéu, ... Viéc nghién ciru va img dung céc san pham thai
d8 co thé tan dung cac chat thai tir nganh cong nghiép san xuét didu theo cich bén viing va tiét kiém dang
rit duoc quan tm. Trong d6, co rit nhidu san phdm d3 dugc ché tao thanh cong va dang ing dung trong
c4c nganh cong nghiép nhu nhién 1iéu, chit phy gia, bdi tron, dugc phdm, cong nghiép som, ...

Dich chiét chét long tir chit thai vo hat diéu (CNSL) la dang chit long dic, nhét mau nau do hodc ndu
sam dén vang luc (tiy thudc vao phwong phép chiét), khong hoa tan véi nude va hoa tan trong hau hét cac
dung mo6i hitu co. CNSL ¢6 thanh phin chinh 1a cac hgp chat phenolic ty nhién khong bao hoa bao gém
axit anacardic (axit 2-hydroxy-6-pentadecylsalicylic, AA), cardanol va cardol. Cac uing dung chinh cua
CNSL cha yéu 14 lién quan dén viéc sir dung cardanol va axit anacardic (Fernandes, 2020).

Axit Anacardic 1a thanh phan chinh cia CNSL ty nhién (c6 thé 1én t&i 70%, tiry theo phwong phap
chiét), AA la hop chét _phenolic c6 hoat tinh sinh hoc va duoc 1y da dugc biét nhu ¢6 hoat tinh chdng 0Xy
hoéa, khang khuén, chong ung thur, chbng viém va chéng béo phi. Hoat tinh chéng OXy héa ciia AA the
hién & kha ning tc ché gbc tr do DPPH (1.1-diphenyl-2-picrylhydrazyl), tac dung chéng béo phi va tiéu
dudng do kha ning kich thich qué trinh hép thu va van chuyén glucose, trc ché tyrosinase (lién quan dén
tinh trang khang insulin). AA ciing dugc biét 13 co tic dung (rc ché mot sé enzyme nhu wc ché
acetylcholinesterase, prostaglandin synthase, tyrosinase va lipoxygenase (Morais va nnk, 2017). Axit
anacardic 1a chét trc ché cong hoa tri déc hiéu cua SARS-CoV-2 protease cystein, (rc ché sy sao chép cua
SARS-CoV-2 trong bng nghlem o nong do khong ddc hai (Zinuo Chen va nnk 2021). Theo Morais et al
(2017) thi tinh dau vo hat diéu c¢6 thé lam thudc trir siu nhd dic tinh khang nam, khang khuan va chéng
mdi mot (Morais va nnk, 2017). AA tc ché hoat dong enzyme xiic tac qué trinh acetyl hoa histone (1a qua
trinh didu hoa qua trinh phién mé gen), axit anacardic con trc ché sy ting sinh va qua trinh tw hity ciia cac
té bao ung thu tuyén tién 1iét, &c ché sy phat trién ciia té bao ung thu vi va cac té bao ung thu khac
(Renaud-Young va nnk, 2016). Viéc nghién ciru va tim hiéu hoat tinh ciing nhu tac dung dwoc Iy cia AA
s& tao co s¢ dinh hudng cho cc nghién ctru sau sic hon trong viée tao ra cac san phim c6 tng dung thuc
tién cu thé (Sriram va nnk, 2024).
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Hat diéu Nhan

Hinh 1. Chat léng vo hat diéu (CNSL)

2. Axit Anacardic
2.1. Céng thirc cau tao ciia axit anacardic

Acid anacardic 14 thanh phan chinh cia dich chiét chét 16ng vé hat didu, 1a din xuit cua axit salicylic
khac nhau vé& sb luong va vi tri cta cac lién két doi cua chudi alkyl thé tao nén hdn hop cac thanh phin
monoene, diene va triene. Anacardic thé chtta 4 hop chit (a-d) voi cac mirc d khong bao hoa khac nhau
cuia chudi ankyl R chtra 15 nguyén tir carbon (Hinh 2) tao ra tao axit no va chua no, acid chua no co thé
hydro hoéa thanh no - 1a chat rin két tinh mau tring. Khi két tinh lai, n6 tao thanh cac tinh thé trong sudt,
gidng hinh que. Céu trac tinh thé cho thiy axit anacardic két tinh & dang céu trac don ta v&i cac lién két
hydro ndi phan tir manh mé (Malik va nnk, 2013).
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Hinh 2. Cdu triic ciia axit anacardic, c6 chudi bén alkyl (R)bdo hoa hodc ¢6 1 dén 3 lién két déi (a-d).

Trong céc ciu trac trén thi ti 16 ham lwong cia triene 13 cao nhét sau d6 téi diene va monoene, thap
nhét 1a dang bio hoa. Viéc ting d¢ khong bio hoa ciia chudi bén ctia axit anacardic s& lam ting hoat tinh
ctia n6 chdng lai cac gdc tu do, enzyme AchE, A. salina nauplii, va tinh khang khuén, nhung lai gdy giam
d6 6n dinh ciia AA trong ting dung thyc tién. Lién quan dén hoat tinh khang ndm, thi thu dugc két qua
khac biét, trong d6 monoene 1a hoat dong manh nhét. Hoat tinh chéng ung thu, chéng béo phi, ... thi dang
bdo hoa lai chiém wu thé. Tém lai, sy thay ddi cu tric cua axit anacardic s& gdy ra su khac biét vé do
phan cuc tir d6 co thé 1am ting hodc giam hoat tinh sinh hoc ciia AA (Zinuo Chen va nnk, 2021).

2.2. Quy trinh sin xudt axit anacardic tiv chit léng vé hat diéu

Chét long vo hat diéu, tck)n,tai trong vo hat‘ diéu, qhﬁa luong 16n axit anacardic (khoang 70% theo khéi
Iuwgng) va mot ty 1€ nho chat khong axit gom nhiéu loai phenol khac nhau, thuong duoc goi 1a phan
cardolic, mdt trong s0 do 1a anacardol (Malik va nnk, 2013).

Ban ddu, ngudi ta st dung hai phuong phap dé san xuét axit anacardic tir chit long vo hat didu:
Phuong phép thir nhét, axit anacardic két tua dudi dang anacardat chi thd bang cach dung hop chat bazo
chi phan {mg v6i chét 16ng vo hat didu, sau d6 loc hodc ly tam, v.v., tach 14y két tia va dem xu Iy bing
axit thu duoc axit anacardic thé. Phuong phép thir 2 1a xtr 1y chét 1ong vo hat diéu bang natri hoic hop
chét kiém khéc thu dwoc gel bao gdm natri anacardate va phan khong co tinh axit. Loc gel bing dung méi
thich hop thu iy natri anacardat thd, xtr Iy hop chét thu dugc bing axit s& thu dugc anacardic thd. Tuy
nhién, hai quy trinh san xuét nay khong thu dugc axit anacardic nhu mong mudn. Cac hop chat anacardol
va phenolic khac di khong co tinh axit nhung van phan ng & mic do dang ké véi cac hop chit chi va
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hinh thanh két toa cling v6i anacardate. Do d6, khi axit héa thi anacardic thu dugc bi nhiém tap chét
phenolic dang ké&. D4i v6i hop chat natri hodc kiém thi phan tng tao gel chir khong phai két tia, do d6, s&
phai thuc hién qua trinh chiét l6ng-1ong bang dung méi thich hgp nhu hexan, benzen, ete dau mo, hay cac
dung méi twong tu khac. Nhu vay, ham lugng axit anacardic c6 do tinh Kkhiét khong cao. Mat khac,
anacardol c¢6 doc tinh cao va xét vé& doc tinh nhu céc hop chét loai urushiol, rit c6 thé tit ca céc thanh
phén phenolic cia chét 16ng vo hat diéu déu doc hai, trong khi axit anacardic lai khong doc (Himejima va
nnk, 1991).

Hién nay, viéc san xuét axit anacardic tir chét long vo hat didu duge thue hién nhw sau: CNSL duge
khuéy trdn véi cac hop chét kim loai kiém thé dé tao thanh mudi kim loai kiém thd & dang dung dich.
Phuong trinh phan (ng gitta voi va axit anacardic nhu sau:

OH O

2 O+ Ca(OH),

R

Calcium Anacardate + 2H20

Anacardic acid

Sau khi tao thanh mudi hoa tan cia axit anacardic, mudi kiém thd duoc tiép tuc thém vao sé thu dugc
dang Kkét tua, loc két taa va anacardat dé dang duoc rira sach khoi tap chit bam trén bé mit béng dung moi
thich hop, cong doan nay s& tich mudi khoi cac thanh phéan phenolic dc hai lién két véi nd. Cac ion kim
loai kiém thd duoc sir dung trong phuong phép nay 1a cic ion canxi, bari va strontium, thuong sir dung
nhét 1a CaO hodc Ca(OH), tao mudi anacardat canxi (Roland va nnk, 1991).

Viéc tai tao axit anacardic tir mudi anacardate cua kim loai kiém thd c6 thé duge thuc hién béng cach
xir Iy anacardate voi bit ky axit nao c6 kha ning thay thé axit anacardic khoi mubi, cu thé 1a axit manh
hon axit anacardic (nhu sunfuric, photphoric, hydrochloric, v.v., va cac axit hitu co) hodc chit tao thanh
mudi v6i kim loai kiém thd kho hoa tan hon anacardat kim loai kiém th (Roland va nnk, 1991). Axit
Anacardic ciing c6 thé duogc tach ra khoi hdn hop bing cach sir dung carbon dioxide siéu t6i han (Rajesh
va nnk, 2006).

3. Hoat tinh sinh hoc va dugc ly ciia ciia Axit anacardic
3.1. Hogt tinh khdng khudn ciia axit Anacardic

Axit anacardic ty nhién (Hinh 2. v6i R ¢ cdu trac a — d) da dugc phat hi¢n 1a déu c6 tinh khang khuan
manh. M Himejima va cong sy (M Himejima va nnk, 1991) da thir nghi¢m tinh khéng khuan cta ching
chéng lai bdn loai vi sinh vat dién hinh 13 Bacillus subtilis - vi khuén gram duong; Escherichia coli - vi
khuan gram 4m; Saccharomyces cereusiae - mot loai ndm men; va Penicillium chrysogenum - mét loai
nim méc, dan toi két luan, hoat dong khang khuén ctia AA chi yéu bi giéi han ¢ vi khuén gram
duong. Vi vi khudn gram duong axit anacardic hoat dong chu yéu nhu chit hoat déng bé mit ¢ thé pha
v mang té bao vi khuén (Gomes Janior va nnk, 2020).

Vi mdi chudi ankyl khic nhau thi hoat tinh khang khuan cling dat hiéu qua khac nhau. vi dy, hoat tinh
clia cAu trac d s hitu chudi bén alkyl triene chdng lai S.mutans - khuan chinh gdy bénh siu ring
va S.aureus - tu cAu vang, trong khi axit anacardic a v6i chudi bén alkyl bao hoa chi c6 hoat tinh khi ndng
dd trc ché ti thiéu 1a 800 pg/mL. Hoat tinh khang khudn dugc thé hién trong tit ca cic ciu truc, tuy
nhién, dbi voi cdu trac c6 chudi bén chua bio hoa s& khong da 6n dinh cho ung dung thuc té (Zinuo Chen
va nnk, 2021).

3.2. Axit Anacardic la chét chéng ung thw

Histone acetyltransferase (HAT) 1a mgt nhém enzyme xuc tac qua trinh thém nhém acetyl vao lysine
cua dudi histone, lam 16ng lqc lién ket gifra histone va DNA va din dén su phan tach chromatin tao diéu
kién cho bo may phién ma ti€p can va di€u hoa qua trinh phién ma gen (Balasubramanyam va nnk, 2003).

Axit Anacardic khong tham gia truc tiép hay anh hudng tryc tiép dén qua trinh phién ma gen nhung lai
trc ché manh cic phién mi phu thuéc HAT va ¢ lién quan dén tinh trang giam acetylation histone
H3 va/hoic H4 dong thoi trong 2 dong té bao ung thu vi (MCF-7) va ung thu ¢0 tir cung (HeLa). AA uc
ché ca hoat hoa NF-xB — yéu t6 didu chinh lién quan dén su song con cla té bao dan dén ting cudng qua
trinh apoptosis, tc ché dang ké hoat dong cua kinase IkBa (t& bao u dong lympho T va dong tiy, t& bao
phoi ngudi, té bao ung thu phoi, tuyén tién liét va thuc quan) tir 46 ngan ngira hodc diéu tri ung thu. Ciing
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tr viée thu thap cac }héng ,tin vé AA ¢6 thé xuét hién cac thyc thé hoa hoc méi cung cz”ip cho qua trinh
kham pha va phat trién thuoc chong ung thu (Renaud-Young va nnh, 2016).
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Hinh 3. (4) Phirc hop HAT xuc tdc qua trinh thém nhém acetyl vao cdc géc lysine (B) M6 hinh mé ta
cach axetyl hoa histon tao ra cac nucleosome lién két long léo (Balasubramanyam va nnk, 2003)

3.3. Axit Anacardic la chit chﬁ'ng oxy héa

Céc gbe tu do trong co thé 1a nhitng nguyén tir hay phan tir bi mat, khuyét di mot dién tir & 16p vo bén
ngoai ciing, chung tdn cong vao céc dai phan tir sinh hoc trong co thé, kich hoat va tao ra chudi cac phan
g day chuyén, gy ldo hoa, dot bién gen, so vita dong mach, ... Chat chdng oxy hoa (“chit loai bo gbc tur
do”) 1 cac chit hoa hoc twong tac va én dinh cac gbe ty do, khién chung khong phan ing duoc trong diéu
kién binh thudng, do d6 we ché sy lan truyén ciia cac phan ung day chuyén, ngin ching giy tén hai cho
chc té bao co thé (Kubo va nnk, 2018).
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Hinh 4. [A]: Uc ché sy hinh thanh axit uric, [B]: swa d6i phdn tir enzym, [C]: thu don O >~
(Kubo va nnk, 2018).

Axit anacardic a (hinh 1) 13 chit chéng oxy héa, di dugc chimg minh kha ning (rc ché dbi véi ca
lipoxygenase (LOX - 1a enzyme oxy hoa, xtic tdc cho qua trinh oxy hoa axit béo khong bao hoa), axit
monoene anacardic b d3 dugc phat hién 13 ¢6 kha ning tc ché canh tranh lipoxygenase-1 dau nanh, chit
nay x0c tac qua trinh peroxid hoa axit linoleic Hoat tinh chéng oxy hoa cta AA thé hién & kha nang thu
giit va kha niang tc ché lan truyén gbc tr do DPPH 1.1-diphenyl- 2-plcry1hydrazyl va gbe tir do 2,2-
diphenyl-1-picrylhydrazyl. Hoat dong chong oxy hoa cuia axit anacardic con thé hién & viéc ngén ngura
tao ra cac superoxide (O »") va loai bo cac gdc hydroxyl (OH") do trc ché nhidu enzyme tién oxy hoa khac
nhau nhu xanthine oxyase. Tuy nhién, xanthine oxidase la enzyme xtic tac qua trinh téng hop acid uric,
{rc ché xanthine oxidase ciing lam giam sinh tong hop acid uric. AA kiém soét sinh téng hop melanin ¢
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kha ning ngan ngira cac sic t6 khong mong mudn nhu melanin (Fatma va nnk, 2015). Do cac chirc ning
chong oxy héa nay, axit anacardic da dugce d€ xuat la mot chat san pham tu nhién c6 hitu ich va vai tro
trong viéc cham soc da, co theé tot hon cac san pham khong tu nhién.

3.4. Axit Anacardic la chit chong viem

Viém 14 phan ng binh thuong cta co thé chdng lai tic nhin giy viém. Trong qua trinh viém co thé s&
san sinh ra cac chét trung gian gdy viém nhu nitric oxide (NO), prostaglandins, histamine, cytokine tién
viém tumor necrosis factor-o (TNF-a) va interleukin (IL-6, IL-1B, ...). Qua trinh tc ché tng hop cac chat
trung gian gy viém la con duong didu tri cac hoi chimg lién quan den viém Anacardic (Gomes Junior va
nnk, 2020).

AA trc ché su biéu hién qua mirc ciia yéu td hoai tir khdi u (TNF) -a, ¢6 thé kich hoat cac con dudng
tin hi¢u quan trong didu hoa cic phan Gng viém nhu nuclear factor-kappa B (NFkB). Trong cac thi
nghiém trén chudt, AA ciing c6 tac dung chdng viém trong TBI. Ngoai ra, véi axit anacardic a (hinh 1) da
dugc chimg minh kha ning e ché dbi endoperoxide synthase (la enzyme chinh trong qua trinh tong hop
prostaglandin va hoat dong nhu mdt dioxygenase va mot peroxidase) tuyén tién 1iét & ctru (Gomes Junior
va nnk, 2020).

|Edema
| Leukocyte
| Neutrophilic migration
Carrageenan, 1 Myeloperoxidase activity
prostaglandin E2, LM
dextran, histamine, 1 Glutathione reductase
compound 48/80 \ | Prostaglandins
i | Histamine
', | Oxidative stress
i R b K L
Naloxene (3 mg/kg) EA BN oo
% & 3
Con 8 / 5
ﬁ»—m‘ L
~F 1 Licking
Anacardic acids | Abdominal writhing
| Thermal stimulation letency

Hinh 5. Tdc dung chéng viém ciia AA trén chudt [Gomes Junior va nnk, 2020]

Céc nghién ctru vé axit Anacardic (Gomes Junior va nnk, 2020) cho thdy tic dung chéng viém déng ké
cua AA do céc tdc nhan khac nhau nhu viém phic mac do Carrageenan gay ra, chung phu chan do
prostaglandin E2, dextran hay histamine.

4. Két luan

Mac du cac nghién ctru chi ra réng axit anacardic gém cac phan tir ¢6 hoat tinh sinh hoc, nhung hoat
tinh ctia cac hop chat nay khong du manh dé lam thudc va ddi vé6i vi khuan chi tac dung gidi han & vi
khuan gram dwong. Tinh khong 6n dinh cia axit anacardic nhat la dang khong bio hoa d, 1a do su hién
dién cua chudi bén alkenyl dai, khién phan tir nay it hitu ich hon cho muc dich didu trj. Pbi vdi axit
anacardic & dang bio hoa thi hoat tinh sinh hoc va dugc 1y rat rong, tir kha nang chong oxy hoa, khang
khuan, chdng viém cho dén chdng ung thu, tuy nhién, hoat tinh thé hién thuong & nong do kha cao. Cho
dén nay, da co nhiéu nghién ctru tdi wu hoa hoat tinh sinh hoc cta axit anacardic béng cach két hop axit
anacardic v6i cac hop chat khang khudn khéac hay véi cac din xuét tong hop ciia axit anacardic. Thiét ké
phan tir thude dya trén khung cua axit anacardic tu nhién, lanh tinh v6i méi truong, dé tiép can nhu
nguyén liéu CNSL ban dau 1a tiém nang thu hat mot s6 nha nghién ctru quan tam dé phat trién.
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ABSTRACT

Biological and pharmacological activities of anacardic acid extract
from cashew shells nut

Vu Thi Minh Hong, Le Thi Vinh
Hanoi University of Mining and Geology

Vietnam is one of the top five countries in the world in cashew nut production, in which cashew kernel
exports have always ranked No. 1 for nearly two decades. On average, each cashew contains 35-45% of
its weight as kernels and about 55-65% as shell. The shells of cashew nuts are often used as fuel, causing
a lot of waste because the shells contain 15-30% oil, one ton of nuts contains about 200 kg of cashew
kernels and 180 kg of oil (cashew oil or cashew shell oil). Anacardic acid is a phenolic compound found
naturally in different parts of the cashew plant (Anacardium occidentale L.) but makes up a larger
proportion in cashew nutshell liquid (CNSL). Anacardic acid has anti-inflammatory activity; Antioxidant;
Antimicrobial; treat diabetes; analgesic and antihypertensive effects, etc. This article will summarize the
analysis and studies on biological activities as well as pharmacological effects of anacardic acid extracted
from cashew shells

Keywords: cashew nut shell liquid (CNSL); Anacardic acid; biological activities
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