Mot sé yéu t6 anh hudng dén hiéu suat chi€t va ham
lugng alkaloid toan phan trong cao chiét tir hat cau
(Semen Arecae catechi)

SOME FACTORS AFFECTING THE EXTRACTION EFFICIENCY AND ALKALOID CONTENT
OF ARECA SEEDS (SEMEN ARECAE CATECHI) EXTRACT
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TOM TAT

Muc tiéu: Lua chon dugc nong dé dung mai (Ethanol), nhiét do va thoi gian chiét pha hop thu dugc
cao chiét vdi hiéu sudt va ham lugng alkaloid toan phan toi uu.

Doi tuong va phuong phdp nghién ctru: Chiét cao tur hat cau bang phuong phdp ngém phén
doan; inh luong alkaloid toan phan tinh theo arecoline trong cao chiét bdng phuong phdp acid - base
theo Duoc dién Viét Nam V.

Két quad: Chiét 3 Ian bdng EtOH 60% & nhiét d6 60, thoi gian 12 gid cho hiéu sudt toi uu la 64,48%;
Ham luong alkaloid tinh theo arecoline trung binh 1 0,4572%.

Két lud@n: Hiéu sudt chiét va ham lugng alkaloid trong cao kho chiét tir hat cau chju dnh hudng
béi néng do dung méi (Ethanol), nhiét do, thoi gian va sé lan chiét. Chiét 3 IGn bdng dung méi ethanol
60%, thoi gian 12 gid, nhiét d6 60 la diéu kién chiét t6i uu dé thu dugc hiéu sudt chiét va ham luong
alkaloid cao nhét.

Tir khéa: Hat cau, Semen Arecae catechi, arecoline.

SUMMARY

Objectives: To determine the suitable solvent concentration (Ethanol), temperature and time for the
highest efficiency and total alkaloid content of Arecae seeds (Semen Arecae catechi) extract.

Subjects and methods: The extraction proceduce of Semen Arecae catechi was conduced using
fractional distillation; The total alkaloid content in the extract (arecoline) was weighted using acid - base
titration according to Vietnamese Pharmacopoeia V.

Results: 3 times extraction with 60% EtOH at 60°C in 12 hours gave the optimal result with 64.48%
extraction efficiency; the average total alkaloid content (arecoline) was 0,4572%.

Conclusions: The extraction efficiency and the total alkaloid content of Arecae seeds (Semen Arecae
catechi) extract are influenced by solvent concentration (ethanol), temperature, time and the number of
extractions. Extracting 3 times with 60% ethanol solvent, in 12 hours, at 60°C is the optimal extraction
condition to obtain the highest extract volume and alkaloid content.
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PAT VAN DE

Hat cau (Semen Areca catechi) thudng xuat hién
trong cac bai thudc tri giun sdn cho ngudi va dong
vat, lam thudc giip tiéu hda, chira viém rudt, ly... [1].
Dich chiét tir hat cau dugc nghién ciru irng dung
nhudm vai cho ra mau sac da dang va phong pht
[2]. Ngoai ra, hat cau dang la nguyén liéu tiém nang
trong nganh céng nghiép dugc pham [3]. Hat cau
chira ham lugng I6n tannin, nhiéu loai dau béo. Tuy
nhién, hoat chat chinh cé dugc tinh cao trong hat cau
la cac alkaloid, dac biét la arecoline dugc chirng minh
6 tac dung khang khuan [1]. Nhung hién nay chua
c6 nhiéu c6ng trinh nghién ctru khai thac va trng
dung dé bao ché cao chiét tr hat cau sir dung lam
nguyén liéu trong san xuat. Vivay, dé tai nghién ctru
mot s6 yéu to anh hudng dén qua trinh chiét nhu
ndng dd ethanol, nhiét do va thai gian chiét dé thu
dugc hiéu suat chiét va ham lugng alkaloid tinh theo
arecoline cao nhat.

POl TUONG VA PHUONG PHAP NGHIEN CUU
D6i twgng nghién ciru

Chadt liéu nghién cuu:

Hat cau dugc thu hai tai xa Binh Chau, huyén Binh
Son, tinh Quang Ngéi vao thang 10/2022, dugc rira
sach, dé rao, phai khd, bao quan trong tui nhura kin khi,
trong diéu kién nhiét d6 phong, &t riéng kho rdo, sach
sé va tranh anh sang tai phong thi nghiém Héa dugc,
HocviénY - Dugc hoc ¢6 truyén Viét Nam.

Sau d6 hat cau khd dugc xay va ray qua ray
355/180 thu dugc bot nira min (Bot ma khdng
it hon 95% phan t&r qua dugc rdy s6 355 va
khong qua 40% qua dugc ray s6 180 [4]).

Dung mdi, héa chét: Ethanol 90% (Viét Nam), Acid
chloric (Viét Nam), Ether ethylic (Viét Nam), Amoniac
(Xilong- Trung Quac), Acid sulfuric (Viét Nam), Natri
hydroxyd (Xilong- Trung Qudc), Natri bicarbonate
(Xilong- Trung Qudc), Lactose (Xilong- Trung Qudc),
Bt talc (Liaoning- Trung Qudo).

Thiét bi nghién ciru:

- Can phan tich Mettler Toledo 21 XPE 105 d6
chinh xac 0,0001g.
- Can xac dinh d6 am Ohaus MB23, dd chinh

xac 0,01%.

Mdy chudn d6 dién thé Metrohm -

Model 888.

May c6 quay chan khéng IKARV 3V - burc.

Tt sdy UNB 400 hang Memmert - DUrc.

Dia diém va th&i gian nghién ciru

Pia diém nghién clru: B mén Héa Dudgc,
Hoc vién Y - Dugc hoc c6 truyén Viét Nam.

Thai gian nghién cru: Tir thang 10/2022 dén
thang 6/2023.

Phuong phap nghién ciru

Thiét ké nghién ciru:

- Nghién clru thyc nghiém.

- Chiét xudt cao theo phuong phap ngam
phan doan.

Cdc yéu to khdo sdt gom:

Dung mdi, nhiét do, thai gian, s6 lan chiét. Thuc
hién cac thi nghiém don bién bang cach khao sat
mot yéu to va c6 dinh cac yéu t6 con lai. Khao sat
dung moi Ethanol 50%, 60%, 70%, 80%, 90%, c6
dinh chiét & nhiét do phong, thai gian 12h va 3 [an
chiét. Sau khi lya chon dugc dung méi, ti€p tuc
khao sat nhiét d6 & cac murc nhiét do phong, 40°C,
50°C, 60°C, 70°C, 80°C, c6 dinh thai gian chiét 12 va
31an chiét. Dua vao dung méi, nhiét @6 da dugc lya
chon tiép tuc khdo sét thai gian chiét &9 gid, 10 i,
11 gig, 12 gid, 13 gid, c6 dinh 3 lan chiét. Cudi cung
lya chon dugc dung mai, nhiét dg, thai gian chiét
s& khao sat so lan chiét 1a 1 1an, 2 1an, 3 1an, 4 [an.
Mai thi nghiém dugc tién hanh 13p lai 3 1an, khoi
lugng cao thu dugc bang trung binh cda 3 [an thi
nghiém, hiéu sudt chiét va ham lugng alkaloid toan
phan tinh theo khoi lugng cao trung binh.

- Tinh hiéu suét chiét cao:

H (%) = (m/M) x 100
Trong d6: H: Hiéu suat cao chiét (%), m: khoi lugng cao
chiét (g), M: khoi lugng bot dugc liéu (g).

- Dinh lugng alkaloid toan phan:

Phuong phdp acid - base theo Dugc dién
Viet Nam V.

Cac budc tién hanh:

- Chiét xuat: Can 100 g bt hat cau kho (d& sdy dén
dd am 10%) vao coc thude thir (TT). Lam dm bang
Ethanol da dugc acid héa bang HCl 2% dén pH = 2
v&i lugng 200ml trong 30 phat. Thém 500ml Ethanol,
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ngam trong 12 gid rdi rut dich chiét [an 1. Thém vao
ba dugc liéu 600ml Ethanol, ngam trong 12 gid roi rut
dich chiét lan 2. Thém vao b3 dugc liéu 500ml Ethanol,
ngam trong 12 gi& r6i rdt dich chiét [an 3. Don dich
chiét 31an, loc, trung hoa bang NaHCO3 10% dén pH =
7. Dem cd dac & 60dén khi d6 am dudi 20% thu duoc
cao dac. Thém 5 g lactose dé tao khéi bot am. Say
ti€p & 60 dén khi dd am dudi 5% thu dugc cao kho.

- Binh lugng ham lugng alkaloid toan phan:
Can chinh xac khoang 8 g cao chiét tr hat cau vao binh
noén nut mai 250ml, thém 80ml ether ethylic (TT) va 4
ml amoniac ddm dac (TT), lac trong 10 phdt. Thém 10g
natri sulfat khan (TT) lac trong 5 phut, d€ yén. Gan lay
|6p ether, rra can bang ether ethylic (TT) 3 lan, méi lan
10ml. Gop cac dich chiét ether vao binh gan, lac véi
0,5g bot talc (TT) trong 3 phut, thém 2,5ml nudc, lac
trong 3 phut. D& lang, gan ldy 16p ether trong & phia
trén, rira 16p nudc bang 5ml ether ethylic (TT). Gop
cac dich chiét ether vao mot coc cd mo, dé bay hai tu
nhién dén khi con khoang 15m, chuyén vao binh gan.
Trang c6c bang ether ethylic (TT) 2 lan, mbi [an 5m.
GOp dich rlra ether vao binh gan trén. Thém chinh xac
20ml dung dich acid sulfuric 0,02N (CP) vao binh gan,
l4c k. DE lang, gan I6p acid. Rira I6p ether 3 an bang
nudc, mdi lan 5ml. Gop nudc rlra véi I6p acid, loc. Rira
gidy loc va phéu loc bang nudc 4 an, méi lan 10m,
tap trung nudic rira vao dich loc. Thém 3 - 4 giot dung
dich dé methyl (TT), dinh lugng bang dung dich natri
hydroxyd 0,02N (CB) dén khi chuy&n sang mau vang.
Ham lugng phan tram alkaloid toan phan (X) tinh theo
arecoline ctia dugc liéu dugc tinh theo cong thirc sau:

Trong dé: oy _ (20-n)*31,04

’ X% = mx(100—a)

- n: Thé tich dung dich natri hydroxyd
0,02N (CP) da dung dé chuan dé (ml);

- m: Khéi lugng mau thir (g);

-a: D6 am cua cao chiét (%).

Tiéu chuan danh gia: Lua chon dua trén
hiéu suat chiétcaovahamlugngalkaloid toan
phan qua céc chi tiéu khao sat khac nhau.
Phuong phap xtr ly va phan tich sé liéu

S6 liéu thu thap xr ly va phan tich bang phan
mém Microsoft excel 2019, str dung théng ké mo
ta (Hiéu suat chiét (%); Ham lugng alkaloid (%).

Pao dirc trong nghién ctru
Tuan th{ theo céc tiéu chuan dao dic trong
nghién clru y sinh.

KET QUA NGHIEN CUU
Anh huéng ctia nong d6 dung méi (Ethanol)
dén hiéu suat chiét va ham lwgng alkaloid
Hiéu suat chiét va ham lugng alkaloid toan phan
tinh theo arecoline trong cao la gia tri trung binh sau
3lan thyc hién nhu sau:
Bdng 1. Hiéu sudt chiét va ham lugng alkaloid toan
phan tinh theo arecoline & cdc ndng dé dung méi

S Hiéu su§t_ chiét Ham Iy’qng
(%) (n) alkaloid (%)
Ethanol 50% 37,25 0,213
Ethanol 60% 41,65 0,334
Ethanol 70% 46,13 0,288
Ethanol 80% 38,50 0,428
Ethanol 90% 29,96 0,467

Chiét v6i dung mdi Ethanol 70% thu dugc hiéu
sudt chiét I&n nhat nhung ham lugng alkaloid tinh
theo arecoline thap chi dat 0,288%, v&i Ethanol 90% thi
thu dugc ham lugng alkaloid tinh theo arecoline 16n
nhat, nhung hiéu suat chiét lai thap nhat dat 29,96%.
Chiét bang Ethanol 60% thu dugc san pham can doi
ca V& hiéu suat chiét cao va ham lugng alkaloid tinh
theo arecoline, ddng thdi han ché chay nd va tiét kiém
chi phi hon. Vi vy, dé tai lya chon dung mai chiét la
Ethanol 60% cho c&c nghién clru tiép theo.

Anh huéng clia nhiét dd dén hiéu suat chiét
va ham luvgng alkaloid

Hiéu suat chiét va ham lugng alkaloid tinh
theo arecoline trong cao la gia tri trung binh
sau 3 lan thuc hién nhu sau:

Bdng 2. Hiéu sudt chiét va ham luong alkaloid

toan phan tinh theo arecolined cdc nhiét dé

al an Hiéu suat Ham luon
NGB chiét (%) (A) alkaloid'("/c?)
Nhiét db phong 41,65 0,334
40°C 59,63 0,3768
50°C 57,33 0,3779
60°C 64,48 0,4572
70°C 55,12 0,3211
80°C 31,82 0,3261
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Khi chiét bang dung mdi ethanol 60% trong 12 gid,
nhiét do chiét la 60°C cho hiéu suat chiét la 64,48%
va ham lugng alkaloid toan phan tinh theo arecoline
trong cao la 0,4572% Ién nhat so vdi chiét & cac nhiét
d6 khao sat khac. Do d6, lua chon nhiét do chiét la
60°C cho cac khao sat tiép theo.

Anh huéng cha thoi gian dén hiéu suat
chiét va ham lugng alkaloid

Hiéu suat chiétva ham lugng alkaloid trong cao
la gid tri trung binh sau 3 Ian thuc hién nhu sau:

Bdng 3. Hiéu sudt chiét va ham luong alkaloid toan
phan tinh theo arecoline & cdc thoi gian (n=3)

. Hiéu suat chiét Ham lugng
L CIETL (%) (7)) alkaloid (%)
9 giv 35,73 0,3876
10 gioy 39,20 0,3704
11gio 39,98 0,4030
12 gioy 64,48 0,4572
13 gioy 64,35 0,4515

Khi chiét bang dung maéi Ethanol 60% & nhiét
d6 60°C, thai gian chiét 12 gio cho hiéu suat chiét
va ham lugng alkaloid toan phan trong cao Ién
nhat (64,48% va 0,4572%). Do d6, lua chon thdai
gian chiétla 12 gio.

Anh huéng chia s 1an chiét dén hiéu suat
chiét va ham luvong alkaloid

Hiéu suat chiét va ham lugng alkaloid trong cao
la gid tri trung binh sau 3 lan thuc hién nhu sau:

Bdng 4. Hiéu sudt chiét va ham lugng alkaloid toan

phan tinh theo arecoline &'s6 1n chiét khdc nhau (n=3)

S6 lan Hiéu suat chiét (%) Ham lugng
chiét (n) alkaloid (%)
1 27,84 0,3574
2 52,48 0,4142
3 64,48 0,4572
4 64,59 0,4401

Khi chiét 3 lan, hiéu suét chiét thu duoc
I&n nhat (64,48%) va ham lugng alkaloid toan
phan tinh theo arecoline trong cao kho cling
I&n nhat (0,4572%). Khi chiét 1 [an va 2 lan, ca
hiéu suat chiét va ham lugng alkaloid TP déu
thap hon. Khi chiét 4 lan, hiéu suat chiét dat
64,59% va ham lugng alkaloid TP thu dugc la
0,4401% gan tuong duong nhu khi chiét 3 lan.

BAN LUAN

Anh hudng ctia nong d6 dung mdi (Ethanol)
dén hiéu suat chiét va ham lugng alkaloid
trong cao

Khao sat cac ndng dd EtOH la 50%, 60%, 70%,
80% va 90% cho thay khi tang nong dd con, ham
lugng alkaloid TP thu dugc cé xu hudng gidm & nong
dd 70% nhung lai tdng & ndng dd 80% dén 90%,
hiéu suat chiét lai tang dan & nong do 60% dén 70%
nhung lai cé xu huéng gidm & ndng do 80% dén 90%.
Nguyén nhan c6 thé do & néng dd 70% chiét duoc
nhiéu tap chat khién hiéu suat chiét tang nhung ham
lugng alkaloid toan phan gidm. Mat khac, EtOH 80%
va 90% dé gy chdy né trong qua trinh chiét xudt.
Do vay dung mbi la EtOH 60% la lua chon phu hop.

Nguyén Hru Thinh (2010) [5] 4p dung k§ thudt chiét
1dng - 1dng v&i hé dung moi DCM: EA (ty € 5:1); Bui Ngoc
Phuong Chau (2010) [6] da lua chon chiét bang Soxhlet
vdi dung méi Chloroform (CHCI3); Chutima Jantarat
(2013) [7] cling Iya chon chiét bang Soxhlet vdi dung
mdi Dicloromethan (CH2CI2). Tuy nhién, Chloroform va
Dicloromethan déu la chat ddc, giad thanh cao, céc tac
gia str dung véi muc dich chinh la thu dugc san pham
chiét trong quy md phong thi nghiém va dinh danh
thanh phan héa hoc c6 trong san pham. Nghién cru
chiing t6i chiét bang phuong phap ngadm phan doan
v&i dung mdi la Ethanol (EtOH) hoa tan tét alkaloid, dé
ki€ém, ré tién hon, an toan hon véi méi trudng va strc
khée, phu hgp khi chiét xuat véi quy mé 16n, phuc vy
cho nhu cau san xuat dugc pham, thuc pham.

Anh hudng ctia nhiét d6 dén hiéu suat chiét
va ham lugng alkaloid toan phan trong cao

Khao sét nhiét do chiét la nhiét d6 phong, 40°C,
50°C, 60°C, 70°C va 80°C cho thdy hiéu suat chiét va
ham lugng alkaloid toan phan tinh theo arecoline trong
cao c6 xu hudng tang khi tang nhiét do chiét tir nhiét do
phong dén 60°C, & nhiét d6 70°Cva 80°C, hiéu suat chiét
va ham lugng alkaloid toan phan cé xu huéng giam.
Nguy&nnhan c6thé do &nhiét 6 70°Cva 80°C dung moi
bay hai nhanh nén thu dugc it cao chiét, dong thoitang
qua trinh hoa tan clia mét s6 tap chat khac c6 trong hat
cau khién ham lugng alkaloid thu dugc khdng cao. BE
dam bao antoan khi dung dung méila EtOH va dam bao
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hiéu suat chiét cao, nhiét do chiét la 60°C dugc Iura chon.
Chutima Jantarat (2013) Iua chon nhiét do chiét la
45°C, thdi gian la 6 gid' thu dugc ham lugng arecoline
trong bt hat cau xanh va bt hat cau da chin lan lugt la
0,1434+0,0016% va 0,0944 +0,0002%. K&t qua ndy thap
hon nhiéu so véi két qua khao sét nhiét do chiét xuat
trong 12 gid clia @& tai. Nguyén nhan c6 thé do khi chiét
& nhiét d6 45°C trong 6 gid, cac qua trinh trong chiét
xudt nhu: qud trinh khuéch tan, qua trinh tham thau,
qua trinh thdm tich dién ra chua triét dé. Tuy nhién,
muc dich chinh trong nghién ctru ctia Chutima Jantarat
khi thuc hién la chirng minh phuong phap sac ky l6p
madng hiéu nang cao HPLC ¢4 thé xac dinh dugc lugng
arecoline trong san pham chiét tir hat cau. Trong khi do,
dé tai nay dugc thurc hién nham muc dich xac dinh diéu
kién t6i uu nhat dé chiét cao giau alkaloid tur hat cau [7].
Anh huéng clia thoi gian chiét dén hiéu
suat chiét va ham lugng alkaloid trong cao
Khao sat thai gian chiét la 9 gig;, 10 gig, 11 gid;, 12
gid'va 13 gid'cho thay: Khi tdng thoi gian chiét tir 9 gioy
dén 12 gid, hiéu suat chiét va ham lugng arecoline cé
xuhuéngtang do cacquatrinhxay ratrong chiét xuat
duagc liéu nhu qua trinh khuéch tan, qua trinh tham
thau, qua trinh tham tich tang. Thai gian chiét la 12
gidva 13gid cho hiéu sudt chiétva ham lugng alkaloid
chénh léch nhau khéng dang ké. Chiét trong 13 gi&s
gay ton kém nguyén liéu, nhién liéu va cdng strc hon
12 gic. Do d6, thdi gian chiét Ia 12 gi& dugc Iua chon.
Theo Bui Ngoc Phuong Chau [6], khdo sat thai
gian chiét la 6 i, 8 gi;, 10 gig, 12 gid' va 14 gio thu
dugc két qua nhu sau: vai 20 g bot hat cau, thai gian
chiét la 12 gi¢r thu dugc khéi lugng san pham chiét
I&n nhat 0,0808 g. Nghién cru nay st dung 100 g bot
hat cau, thoi gian chiét la 12 gio thu dugc hiéu suat
chiétla 64,48% (tuong duong 64,489 cao chiét). Nhu
vay, lya chon thai gian chiét la 12 gid la cé tinh kha
thi va phuong phap chiét thu dugc khéi lugng san
pham I6n hon nhiéu so véi phuang phap chiét trong
nghién cru trudc d6 clia Bui Ngoc Phuong Chau.
Anh huéng chia s6 Ian chiét dén hiéu suat
chiét va ham lugng alkaloid
Khao st s6 lan chiét la 1 1an, 2 1an, 3 lan va 4 lan
cho thay: Hiéu suat chiét va ham lugng alkaloid toan
phan tinh theo arecoline cé xu hudng tang khi tang

s6 lan chiét tir 1 lan dén 3 1an. S6 1an chiét la 3 [an va
4 lan cho khéi lugng cao va ham lugng alkaloid TP
chénh léch khdng dang ké. Tuy nhién, chiét 4 [an lam
tang chi phi ma hiéu qua khdng tuong xirng nén viéc
Iura chon chiét dugc liéu 3 1an cé tinh kha thi hon.

KET LUAN

Hiéu suat chiét va ham lugng arecoline trong
cao chiét tir hat cau chiju anh hudng bdi mét s6
yéu t6, trong d6 c6 nong dé dung madi, nhiét do,
thdi gian va s6 lan chiét. Chiét 3 lan bang dung
moi Ethanol 60% v&i nhiét do chiét 60 trong 12
gio la diéu kién chiét t6i vu dé thu dugc hiéu
suat chiét va ham lugng alkaloid tinh theo
arecoline cao nhat.
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