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ABSTRACT

The aim of this study was to investigate the influence of extraction solvents (water, ethanol,
methanol, ethyl acetate, chloroform, acetone and n-hexane) and extraction methods
(conventional, microwave-assisted extraction and ultrasound-assisted extraction) on the
extractability of phenolics, saponins and alkaloids compounds from cacao pod husk. The
results showed that among seven extraction solvents tested, methanol and n-hexane
achieved the highest amounts of phenolics and alkaloids, respectively but they were not
significantly different from water (P<0.05). Meanwhile, methanol obtained the greater
level of saponins as compared to other solvents. Between three extraction methods studied,
microwave-assisted extraction gave the maximum contents of phenolics and saponins,
which were significantly higher than those from other methods (P<0.05). However,
ultrasound-assisted extraction gained the higher amount of alkaloids compared to other
methods. Therefore, water and methanol are suggested to extract the phenolics and
alkaloids, and saponins, respectively, while microwave-assisted extraction and
ultrasound-assisted extraction are recommended to recover the phenolics and saponins,
and alkaloids, respectively.

TOM TAT

Nghién citu ndy nhdm xdc dinh danh hwong ciia dung méi (mede, ethanol, methanol, ethyl
acetate, chloroform, acetone va n-hexane) va phurong phdp trich ly (truyén thong, hé tro
siéu dm, hé tror vi song) dén kha ning chiét tach cdc hop chat phenolics, saponins va
alkaloids tir vé qud ca cao. Két qua nghién ciru chi ra rang trong s6 07 dung méi thir
nghiém thi methanol va n-hexane cé khd néng chiét tach hop chat phenolics va alkaloids
10t nhdt nhung khong c6 su khac biét dang ké so véi mede (P < 0,05), trong khi do,
methanol la dung méi ¢6 khd ning chiét téch hop chdt saponins tot hon so véi cdc dung
méi con lgi. Gitka 03 phirong phdp trich ly khdo sdt thi trich Iy hé tro vi séng c6 khd ndng
chiét tach hop chdt phenolics va saponins hiéu qud nhdt va c6 si khdc biét dang ké so véi
02 phirong phdp con lai (P < 0,05), tuy nhién trich ly hé tro siéu am co kha ning chiét
tach hop chdt alkaloids hiéu qud hon so véi 02 phirong phap con lgi. Vi vy, nghién ciru
ndy dé xudt sit dung nude dé chiét tich hop chat phenolics va alkaloids, con methanol dé
chiét tach hop chat saponins; trich ly hé tro vi song dé chiét tach hop chat phenolics va
saponins, con trich ly hé tro  siéu am dé chiét tiach hop chat alkaloids tir vé qud ca cao.

Trich dan: Nguyén Vin Ting, Tran Thanh Giang, Huynh Quéc Trung, Phan Thi Bich Tram, Pham Chau An va
Tran Thi My Hanh, 2020. Anh huéng ctia dung moi va phuong phap trich ly dén kha nang chiét tach
c4c hop chét phenolics, saponins va alkaloids tir vo qua ca cao (Theobroma cacao L.). Tap chi Khoa hoc
Trudng Pai hoc Can Tho. 56(4B): 71-78.
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1 GIOI THIEU

San luong ca cao (Theobroma cacao L.) cua Viét
Nam nam 2018 dat 5.704 tan, niang suét binh quéin
dat 12 ta hat kho/ha (Newman and Cragg,
2007), mang lai nguén loi 16n cho san xuat hat ca
cao phuc vu san xuat chocolate. Tuy nhién, cting vi
san luong ting cao thi lugng vo thai bo ra moi
truong ciing ngay cang nhiéu. Vo qua ca cao chiém
tir 67 — 76% khdi lwgng qua, trong qué trinh ché bién
ca cao, cir 500 tan hat/nim s& tao ra 2.500 tin voé qua
tuoi, 50 tAn vé hat kho (Newman et al., 2003). Nhu
thé, mdi nam luong vo thai bo 1én t6i hon 25.000 tin
VO qua tuoi, gay lang phi va 6 nhiém mai truong.
Gan day, da c6 mot s6 nghién ctru tan thu ngudn phé
liéu nay nhu: 1am bot va thirc an hdn hop dang déng
banh cho bo (Newman et al., 2003), 1am thirc an cho
ga nudi 1ay thit (Donkoh et al., 1991), san xuat phan
hiru co (Huang et al., 2003), va san xuat than hoat
tinh (Rachmat et al., 2018).

V6 qua ca cao cling nhur cac ngudn thyc vat khac
rat giau cac hoat chét sinh hoc phenolics, khang sinh
thuc vat nhu saponins va alkaloids. Ngay nay,
nghién citu thu nhan céc hoat chét sinh hoc tir thuc
vat, dac biét 1a cac ngudn phé liéu dé st dung cho
cac muyc dich y hoc hoic bd sung vao thuc pham
chirc nang dang ngay cang nhleu vira dép ng nhu
cau thiéu hut, vira giai quyét duoc luong phé liu
nay.

Trich ly 1 qué trinh phd bién dé phan tach cac
chat co hoat tinh sinh hoc tir nguyén vat lidu (Chew
etal., 2011). Qua trinh trich ly phu thugc vao nhiéu
yéu tb, trong d6 c6 dung mdi va phuong phap trich
ly. Viéc lya chon dung moi phai dua vao muc dich
trich ly, d phan cuc cia dung méi, tinh phan cuc
cua hoat chét sinh hoc can trich ly, chi phi, an toan
cho nguoi s dung va moi truong,... Cac dung moi
acetone, ethanol va methanol da dugc su dung rong
rdi dé chiét xuat cac thanh phan polyphenol tir
nguyén liéu thuc vat, dac biét la cac loai thao moc
va cdy thudc (Tabart et al., 2007, Wang et al., 2008).
Céc phuong phap trich ly truyén thong (ngam chiét,
chiét Soxhlet, chiét ngam kiét,...) co nhugc diém 1a
thoi gian thyc hién kéo dai, yéu cau vé do tinh khiét
cta dung moi cao, st dung luong dung méi 1on, giy
6 nhim mdi trudng va co thé phan huy cac hoat chat
sinh hoc nhay cam véi nhiét do,... Do d6, nhiéu
phuong phép trich ly wu viét nhu trich ly hd tro siéu
am, trich ly hd trg vi song, ... da duogc phat trién va
ap dung hiéu qua. Chang han nhu, trich ly hd trg siéu
am va vi séng c¢6 anh huong tét dén kha nang chiét
tach cac hop chit phenolics, saponins va hoat tinh
chéng 6xy hoa ctia chiing tir cay diép ha chau va cay
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Xao tam phan (Nguyen et al., 2015, Nguyen et al.,
2016).

Do d6, nghién clru nay tap trung nghién ciru anh
hudng cua 07 dung méi va 03 phuong phap trich ly
dén kha ning chiét tach mot s6 nhom hoat chit sinh
hoc (phenolics, saponins va alkaloids) tir vo qua ca
€ao. Tir do, lya chon dugc dung méi va phuong phap
trich ly phu hop nhat dé chiét tach cac hoat chat sinh
hoc tir vo qua ca cao cho cac nghién ctru va tng
dung tiép theo.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vit li¢u, héa chit va thiét bi
2.1.1 Vatliéu

Vo qua ca cao (Theobroma cacao L.) dugc mua
tir xa Thanh Triéu, huyén Chau Thanh, tinh Bén Tre
vao thang 12 nam 2018. V6 qua ca cao dugc lay
ngay sau khi tach hat khoi qua va dugc bao quan
trong thung x6p phu da kho trong khi van chuyén vé
Nha Trang va bao quan dong ¢ -20°C dén khi s
dung.

2.1.2 Héa chdt va thiét bi

Héa chat

Céc hoa chét st dung dat chuan phan tich gom:
thudc thar  Folin-Ciocalteu, vanillin, methanol,
chloroform, ethyl acetate, ethanol, hexane va
acetone (Sigma-Aldrich); thudc thir Bromocresol
green, Na;COs, H,SO4, NaOH, Na;HPO. va HCl
(Shanghai Lanji Technology Development Co.,
Ltd.); atropine, gallic acid va escin (Shanghai
Zhanyun Chemical Com., Ltd.).

Thiét bi

Qﬁn phan tich do chinh xac 0,09()1 g, mé}f
ngh’ién kho kich thuéc bot < 1,4 mm, bé 6n nhiét, bé
chiét siéu am Branson 2510 (100 W, 40 kHz), 16 vi
song Elextrolux EMS 3067X (900 W), may ly tam,
may quang pho ké (UV- VIS) Libra S50.

2.2 Phwong phap nghién ciru

2.2.1 Chudn bj mdu khé

Truéc khi sir dung, vo ca cao dugc rd dong &
nhiét d6 phong, sau d6 cit thanh timg 14t mong véi
kich thudc tir 2 dén 3 cm va sy bang 10 vi song &
720 W (80% cong suit la diéu kién say vi song phu
hop nhat) dén khéi luong khong ddi. Mau sau khi
sdy kho s& duoc xay nho bang may nghién kho t6i
kich thuéc < 1,4 mm. Mau sau khi xay duoc dung
trong tai zip PA va bao quan trong ta dong ¢ -20°C
dén khi sir dung.
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2.2.2 Xac dinh do am cia mau khé

Séy cdc trong ta siy o nhiét o 105°C dén khoi
luong khong dbi, dung can phan tich xac dinh khdi
lwong coc Mo (g). Cho mét lugng bot vo ca cao nhat
dinh vao cdc sy, dem di cén trén can phén tich, ghi
nhan khéi lugng, khi do tong kh01 luong coc va mau
1a my (g). Tiép theo, dat coc sdy vao tu sdy & nhiét
d9 105°C dén khdi lugng khong doi (trong 5 tiéng).
Sau do, lay coe Say cho vao binh hat am khoang 30
phit, can cdc miu da sdy. Khi d6. khdi luong coc va
mau say 1a m, (g) (AOAC, 1998).

Két qua tinh do am (W):

w="1 2 X 100 (%)

Trong do:

mo: Khéi lugng coc sau khi sy dén khoi luong
khong doi (g)

ma: Khéi lwong cbe va mau trude khi siy (g)

m2: Khéi luong cbe va mau sau khi siy dén khoi
lugng khong doi ()

2.2.3 Bo tri thi nghiém trich ly mau kho

Anh hieong ciia dung méi trich ly

Can 0,5 g mau khé cho vao 6ng nghiém c6 nép
dung tich 50 ml (mdi dung mai lap lai 3 1an). Sau
do, cho 25 ml dung moéi vao mdi bng, dé tat ca cac
dng & nhiét d¢ phong trong 30 phut, tiép theo cho
vao trong bé 6n nhiét giir trong thoi gian 30 phit ¢
nhiét d6 55°C. Két thiic 30 phut, 1dy cac éng ra khoi
bé va ngam vao thau nudc da dé lam lanh nhanh dén
nhiét ¢ phong nham ngung qua trinh trich ly. Sau
d6, dem cac 6ng di ly tim trong may ly tim & téc do
5500 vong/phut trong 15 phut dé thu dich chiét.
Dich chiét dugc chira trong 6ng nghiém dung tich 1a
50 ml, thém dung méi tuong tng vao dé dinh luong
vé cting mot thé tich 50 ml dé dé tinh toan vé sau,
day nip kin. Dich chiét duoc bao quan ¢ -20°C dé
6n dinh cho viéc xac dinh hoat chit sinh hoc
(Nguyen et al., 2015, Nguyen et al., 2016).

Anh hweong ciia phwong phdp trich ly

Cén 0,5 g mau khé cho vao 6ng nghiém c6 nap
dung tich 50 ml, thém vao d6 25 ml nuéc cat, ngdm
& nhiét d6 phong trong 30 phat. Sau do, tién hanh
trich ly theo tirng phuong phéap dua trén cac nghién
ctu trudc (Nguyen et al., 2016a, Nguyen et al.,
2015) va cac thi nghiém tham do nhu sau:

Trich ly truyén théng bang cach ngam hdn hop

trong bé on nhiét ¢ 60°C trong 30 phat. Trich ly hd
tro vi séng véi cong suat vi song 450 W, thoi gian
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birc xa 10 s/phut va thoi gian trich ly 30 phut. Trich
ly ho tro siéu &m va&i cong suat siéu am 100 W &
nhiét do 60°C trong thoi gian 30 phut.

Sau khi trich ly, dich chiét dugc 1am lanh nhanh
bang nudc dé t6i nhiét 46 phong, sau do ly tim ¢ toc
dd 5.500 vong/phit trong 15 phuat. Sau khi ly tam
xong, dich chiét dwoc chira trong éng nghiém 50 ml
va dugc dinh lugng vé 25 ml bang nudc cat dé dé
tinh toan vé sau. Dich chiét sau khi trich ly duoc bao
quan & -20°C dé én dinh cho viéc xac dinh hoat chét
sinh hoc.

2.2.4 Phuong phap phdn tich ham luwong cdac
hoat chdt sinh hoc cia vé qud ca cao

Phdn tich ham lrong phenolics tong sé

Lay 0,5 ml dich chiét tron voi 2,5 ml thude tha
Folin-Ciocalteu 10% (v/v) trong nuéc cét, dé on
dinh trong 6 phut. Sau do6, thém vao 2 ml dung dich
Na,COj3 7,5% (w/v) trong nu6c cat va i trong bong
t6i & nhiét d6 phong trong 1 gid. P6 hap thu cua hdn
hop dugc do ¢ 765 nm sir dung médy quang pho Uv-
Vis. Gallic acid dugc st dung lam chat chuan. Ham
luong phenolics tong s6 dugc biéu dién tuwong
duong véi mg acid gallic/g mau khé (mg GAE/g
mau kho) (Singleton et al., 1999).

Phdn tich ham lrong saponins tong sé

L4y 0,25 ml dich chiét tron véi 0,25 ml dung
dich vanillin 8% (w/v) trong methanol 100%. Sau
d6, thém 2,5 ml dung dich H,SO4 72% (V/v) vao hon
hop. Hon hop dugc i ¢ 70°C trong 10 phit va lam
lanh nhanh trong chau nudc da dén nhiét d6 phong.
Do hap thu cia hdn hop duoc do & bude song 560
nm st dung may quang phd UV-Vis. Escin duoc sir
dung lam chat chuan. Ham luong saponin dugc biéu
dién twong durong véi mg escin/g mau kho (mg EE/g
mau kho) (Vuong et al., 2013).

Phan tich ham lwong alkaloids téng sé

Dung dich Bromocresol green duoc chuan bi
bang cach gia nhiét 69,8 mg bromocresol green véi
3 ml dung dich NaOH 2N va 5 ml nuéc cat dén khi
hoa tan hoan toan, sau d6 dung dich dugc pha loang
t6i 1.000 ml bang nuéc cit. Dung dich dém
phosphate (pH=7,4) dugc chuan bi bang cach hi¢u
chinh pH cua sodium phosphate 2 M (71,6 g
Na;HPO, trong 1 L nudc cit) t6i pH=4,7 bang acid
citric 0,2 M (42,02 g acid citric trong 1 L nudc ct).
Dung dich chuén Atropine duoc chuan bi béng cach
hoa tan 1 mg atropine tinh khiét trong 10 ml nudc
cat.
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Tiép theo, dich chiét kho dugc hoa tan vao HCI
2N va loc, sau d6 chuyén 1 ml dung dich nay vao
phéu chiét va rira bang 10 ml chloroform (3 lan).
Diéu chinh pH cua dung dich nay ti trung tinh bang
NaOH 0,1 N. Sau d6, thém vao dung dich nay 5 ml
dung dich Bromocresol green va 5 ml dém photphat
da chuan bi & trén. HAn hop duoc lac va trich ly hoan
toan voi 1, 2, 3 va 4 ml chloroform, dich chiét duoc
gom vao binh dinh mirc 10 ml va pha lodng bang
chloroform. Do hip thu cua hdn hop trong
chloroform dugc do & bude song 470 nm bang may
quang phé UV-VIS. Ham luong alkaloids tong so
dugc biéu dién twong dwong véi mg atropine/g chét
kho (mg AE/g mau kho) (Ajanal et al., 2012).

2.3 Xirly s6 liéu thuc nghiém

Tat ca thi nghiém duoc lap lai 3 lan. Di liéu
duogc phan tich bang phan mém Statistical Package
for the Social Sciences (SPSS) phién ban 22.0 va gia
tri duoc thé hién 1a trung binh + d6 léch chuan (n =
3). So sanh thdng ké duogc thyc hién bang phan tich
phuong sai mot chiéu One-way ANOVA va kiém
dinh Duncan. Gia tri P<0.01 chi ra ¢6 sy khac nhau
¢6 ¥ nghia thong ké.
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3 KET QUA VA THAO LUAN

3.1 Anh hwéng cia dung moi trich ly dén
kha niing chiét tach cac hoat chat sinh hoc tir vé
qua ca cao

Két qua dnh huong cia dung moi trich ly dén kha
nang chiét tach cac hgp chat phenolics, saponins va
alkaloids tur vo qua ca cao dugc trinh bay ¢ Hinh 1-
3.

Két qua ¢ Hinh 1 cho thdy dbi vé&i hop chat
phenolics thi nudc va methanol 1a hai dung méi cho
hiéu qua trich ly cao nhat va khong c6 sy khac biét
dang ké, cu thé 1a ham luong phenolics trich by bang
methanol 12 6,491 mg GAE/g va bang nudc 1a 6,170
mg GAE/g. Pdi véi hop chat saponins thi methanol
va nude 1a hai dung méi c6 kha nang trich ly tét nhat,
tuy nhién ham lugng saponins dat dugc khi trich ly
bang methanol (50,711 mg EE/g) cao hon dang ké
S0 v&i khi trich ly bang nuéc (44,152 mg EE/g),
trong khi cac dung méi khac ¢6 hiéu qua thu hi thap
dang ké so v6i hai dung moi trén (Hinh 2).

Dung méi trich ly

Hinh 1: Anh hwéng cia dung méi dén kha ning chiét hop chit phenolics tir vé qua ca cao

Ghi chit: GAE: gallic acid equivalents (trong dwong véi gallic acid). Cac chit cdi khdc nhau trén méi cét chi ra si khdc

biét c6 y nghia thong ké ¢ mikc y nghia 5% (P < 0,05).

Két qua nay c6 thé dugc 1y giai 1a do cac phan tir
hop chat phenolics va saponins mang nhiéu nhém
phan cuc, do d6 chung hoa tan tét trong cac dung
moi phan cuc manh la methanol va nuéc (phan anh
bang d6 phan cuc twong tmg 14 5,1 va 9,0 va hing
s6 dién moi twong tmg 1a 32,63 va 78,54). Két qua
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nay cling phu hgp véi cac nghién ctu trudce day tim
thay methanol va nudc 1a dung méi c6 hidu qua trich
ly cac hop chét nay cao nhét. Cac dung méi con lai
la dung m6i phan cuc kém hon, vi vay kha ning hoa
tan hop chit phenolics va saponins thap hon (d6
phan cuc cua ethanol, ethyl acetate, chloroform,
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acetone, n-hexane lan luot 1a 5,2; 4,4; 4,1; 5,1; 0,0
va hang s dién moéi twong tmg 1a 24,6; 6,0; 4,81;
20,7; 1,89) (Nguyen et al., 2015, Widyawati et al.,
2014).

Két qua thu duoc ¢ Hinh 3 cho thay déi véi hop
chat alkaloids thi n-hexane c6 kha nang trich ly cao
nhét (16,677 mg AE/g), sau d6 1a nudc (15,004 mg
AE/g) va methanol (12,868 mg AE/g). Vé tinh chat,
alkaloids trong vo ca cao chu yéu 1a cac hop chat
theobromin, caffein (Nguyen and Nguyen, 2016) co
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tinh kiém, do chira nguyén tir nito trong phan ti,
khong phan cuc (Madhumitha, 2015), chinh vi vay
nén n-hexane khong phan cuc (d6 phan cuc bang 0,0
va hang s6 dién moi bang 1,89) co thé hoa tan tot
nhét alkaloids, tiép theo 1a nudc, methanol, acetone,
chloroform, ethyl acetate va ethanol. Nhu vay,
tuong tu nhu khi trich ly hop chat phenolics va
saponins, cac dung moi ethanol, ethyl acetate,
chloroform va acetone ciing thé hién kha nang trich
ly alkaloids kém hon so véi nude va methanol.

Dung mdi trich ly

Hinh 2: Anh hwéng cia dung méi dén khi ning chiét hop chét saponins tir vé qua ca cao

Ghi chii: EE: escin equivalents (twong dwong véi escin). Cdc chiF cdi khdc nhau trén méi cét chi ra sy khdc biét c6

nghia thong ké & mite y nghia 5% (P < 0,05).
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Dung méi trich ly

Hinh 3: Anh hwéng cia dung méi dén kha ning chiét hop chat alkaloids tir vé qua ca cao

Ghi chii: AE: atropine equivalents (twong dwong véi atropine). Cdc chit cdi khdc nhau trén méi cét chi ra sy khdc biét

6 ¥ nghia théng ké ¢ mikc Y nghia 5% (P < 0,05).
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Dua trén cac két qua phan tich & trén, dé dat kha
nang trich ly cao, an toan cho nguoi va moi truong
trong qua trinh chiét tach ciing nhu khi sir dung
trong thuc pham va duoc pham, déng thoi giam chi
phi dung méi thi chon nudc 1a dung méi dé chiét
tach hop chét phenolics va alkaloids, con methanol
la dung moi dé chiét tach hop chat saponins cho
nghién ciru tdi wu hoa cac thong so trich ly tiép theo..
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32 Anh hwong cua phwong phap trich ly
deén kha ning chiét tach cac hoat chat sinh hoc
tir v6 qua ca cao

Két qua anh huong cua phuong phap trich ly dén
kha nang chiét tach cac hoat chat sinh hoc tir vo qua
ca cao duogc trinh bay ¢ Bang 1.

Bang 1: Anh hwéng ciia phwong phap trich ly dén kha ning chiét cac hoat chit sinh hoc tir vé qua ca

cao

Phwong phap chiét Phenolics (mg

Saponins (mg EE/g Alkaloids (mg AE/g

GAE/g miu khé) mau kho) miu kho)
Trich ly truyén thong 6,082 = 0,196° 45291 + 1,396" 13,848 +1,211P
Trich ly hd tro siéu am 6,347 £ 0,376 47,681 £ 4,093° 24,482 +1,3922
Trich ly hd tro vi song 7,257 +0,788? 60,577 £4,9112 14,387 + 0,464°

Ghi chii: GAE: gallic acid equivalents (twong dwong véi gallic acid),; EE: escin equivalents (twong dwong vdi escin);
AE: atropine equivalents (twong dwong vdi atropine). Cdc chit cdi khdc nhau trong cung mét gt chi ra su khdc biét co y

nghia thong ké 6 mitc y nghia 5% (P < 0,05).

Két qua & Bang 1 cho thay trich ly hd trg vi song
¢6 kha nang thu hoi hop chét phenolics va saponins
(7,257 mg GAE/g mau kho va 60,577 mg EE/g mau
kho) cao hon dang ké so véi trich ly hd tro siéu 4m
(6,347 mg GAE/g mau kho va 47,681 mg EE/g mau
kho) va trich ly truyén théng (6,082 mg GAE/g mau
kho va 45,291 mg EE/g mau khé). Két qua nay ciing
tuong tu nhu két qua nghién ctru chiét tich hop chat
phenolics tir cay diép ha chau (Nguyen et al., 2016a)
va capsaicin tir qua 6t (Tran Anh Khoa va ctv., 2016)
bang trich ly hd trg vi song. Két qua nay c6 thé duoc
giai thich 1a do trich ly hd tro vi song tac dong lén
cac phan tir phan cuc (nhu nudc), lam cho chung
quay Cuc nén gay ra cc diém ting nhiét do cuc bo
bén trong vat lidu, ddn dén pha hay ciu tric té bao,
tao ra su dich chuyén cac hop chit cé tinh phan cuc
manh nhu phenolics va saponins ra bén ngoai va hoa
tan vao dung moi nude. Tuy nhién, cac alkaloids cé
tinh phan cuc kém hon nén kha nang hoa tan vao
dung médi nuwdc kém hon, dan dén hiéu qua trich ly
hd trg vi song ddi véi hop chét alkaloids kém hon
(Nguyen et al., 2015).

Déi voi hop chit alkaloids, trich ly hd trg siéu
am c6 kha ning thu hoi cao hon dang ké (24,482 mg
AE/g mau khd) so véi trich ly hd tro vi séng va trich
ly truyén thong (14,387 va 13,848 mg AE/g mau
kho), dac biét trich ly hd tro vi song khong cé hiéu
quéa khac biét so véi trich ly truyén thong ddi véi
hop chét alkaloids. Két qua nay cé thé duoc giai
thich 1a do siéu 4m tao hiéu urng sinh hoc theo ca hai
co ché nhiét va phi nhiét, trong d6 co ché nhiét 1a sy
tang nhiét do boi song siéu am (tan s6 20 kHz-100
MHz) dan t6i su hap thy hodc tan xa, trong khi co
ché phi nhiét 1a do 4m thanh (s6ng 4m-séng siéu 4m)
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dan téi sy hinh thanh béng khi, khi bong khi bi pha
v& sinh ra nhiét d6 cao (~ 5000 K), ap suét lon (~
1000 atm) va toc do lam nong/ngudi 1on (~ 1010
K/s) (Nguyen et al., 2016a, Azmir et al., 2013), tr
d6 lam tang kha ning hoa tan hop chit alkaloids
(hop chit c6 tinh phan cuc kém hon cac hop chat
phenolics va saponins) vao dung méi, dan dén hiéu
qua trich ly hd tro siéu 4m cao hon trich ly truyén
thdng va trich Iy hd tro vi song. Két qua tuong tu
cling dugc tim thay khi trich ly quercetin tir hanh
tim, theo d6 ham luwong quercetin thu dugc bang
trich ly hd trg siéu 4m cao hon 19% so véi trich ly
truyén thong (Nguyén Minh Thay va ctv., 2018).
Hoat tinh sinh hoc c6 lién quan truc tiép dén cac hop
chét duoc chiét tach, Wirasathien et al. (2006) da
ching minh kha nang chéng bénh lao, sét rét va
gy doc té bao ung thu cua alkaloids chiét tir cay
Pseuduvaria setosa, trong khi Rinaldi et al. (2017)
da chi ra kha ning khang khudn va gy doc té bao
ung thu cua alkaloids chiét tr cdy Annona
hypoglauca Mart.

4 KET LUAN

Nghién ctru vé diéu Kién trich ly gitip tang cuong
kha ning thu hdi cac hoat chat sinh hoc va giam
thiéu sir dung céc loai dung méi doc hai, tir d6 dan
dén tang san lugng va giam gia thanh cac loai hop
chat nay. Két qua nghién ctru cho thiy qua trinh trich
ly cac hop chat phenolics, saponins va alkaloid tir vo
gua ca cao chiju anh huong I6n boi dung méi va
phuong phaép trich ly. Trong s6 07 dung méi va 03
phuong phap trich ly dugc nghién ctu, nude cé kha
nang thu hoi tot hop chét phenolics va alkaloids,
trong khi methanol c6 kha nang thu hoi hop chat
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saponins tot nhat. Khi st dung nwéc lam dung méi,
trich ly hd tro vi séng giup thu hdi hop chat
phenolics va saponins cao hon so v6i trich ly truyén
thong va hd trg sidu am, nhung trich ly hd tro siéu
am cho kha ning thu hdi hop chét alkaloids cao hon
S0 V6i 2 phuong phap con lai. Tur cac qua thu dugc,
nghién ctru nay d& xuat sir dung nudc dé chiét tach
hop chét phenolics va alkaloids, con methanol dé
chiét tach hop chit saponins; trich ly hd trg vi song
dé chiét tach hop chat phenolics va saponins, con
trich ly hd trg siéu 4m dé chiét tach hop chat alkaloids
tir VO qua ca cao cho cac nghién ctru va ang dung tiép
theo.
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