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ABSTRACT

Surveys on the process of extracting acid from dried rinds of Garcinia oblongifolia Champ. ex
Benth using microwave in terms of time, machine power and solid/liquid rate, have resulted in
such findings as: the best time allocation for extracting is 25 minutes; machine power works best
at level 2 (microwave power is 400W); suitable rate of solid/liquid is 0.071 (approximately 150
ml solvent per 10 g of sample). The total amounts acid and (-)-hydroxycitric acid extracted from
100g dried rinds of Garcinia oblongifolia Champ. ex Benth are 18.592 g and 10.137 g,
respectively. This is the first finding on extraction of (-)-HCA from dried rinds of Garcinia

oblongifolia Champ. ex Benth using microwave.
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I- MG PAU

Axit (-)-hydroxy xitric (HCA) la mot thanh
phén chu yéu trong 14, vé qua bia [2], G. Cowa
[1], G. cambogia [3, 7], G. indica [4], [ cac loai
cay nay duoc trong kh4 phd bién & ving Pong
Nam 4, an Do dé 14y qua 1am gia vi. HCA c6 téc
dung ngan chan qua trinh tich m& va cai thién
bilance m& mau. HCA s€ kim ham qua trinh
chuyén héa luong dudng thira trong co thé thanh
md, gidp ngan chan qué trinh béo phi, dac biét
la d6i v6i nhitng nguoi du can cé ché€ do an qua
nhiéu bot duong. Khong nhiing gidp gidam can,
HCA con cai thién giam céc loai m& c6 hai cho
sitc khoe nhu tryglycerid, LDL cholesterol,
cholesterol toan phan va tang HDL cholesterol
12 loai m& c6 tac dung bao vé thanh mach. HCA
lam gia tang qué trinh téng hop glycogen va
taing do oxy hda, dot chdy md thira. & nguoi
ding HCA, lugng dudng thira trong co thé s&
khong chuyén sang dang m& du trit ma s& duoc
tong hop thanh glycogen du trif tai gan va co.

Khi mic glycogen bao hoa, duéi tic dung cua
hydroxy xitric axit, lugng duong thira nay s€
kich hoat qué trinh chuyén axit béo vao ti lap
thé dé dot chay tao thanh nang lugng cho té bao,
lam gidm luong md thira du trit trong co thé [5,
6, 8, 9]. Céc san phdm chiét xuat tir cay bita
diing dé gidm can duoc ban trén thi trudng hién
nay kh4 phé bién.

Céc phuong phép chiét xuét (-)-HCA hién
nay thudng duogc st dung 1a phuong phdp chiét
soxhlet va chung ninh trong noi dp suét, thuong
ton thoi gian va st dung nhiét do cao dé lam
chuyén hoa (-)-HCA thanh dang lacton clia n
lam mat kha nang hoat tinh sinh hoc. Ngay nay,
nang luong vi séng véi tinh thong dung, dé dp
dung va dé dat cong suét theo yéu cau rit dang
dugc quan tam. Viéc nghién cttu mot phuong
phap chiét xudt méi trén co s& nang lugng vi
séng 1a rat can thiét, gitp xay dung mot quy
trinh hoan chinh dé chiét xuat axit (-)-hydroxy
xitric tir 14, vo qua bita.
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Bai bdo nay trinh bay quy trinh chiét xuét
axit (-)-hydroxy xitric tir vO qua bita bing nang
luong vi séng va cac yéu t6 anh hudng dén hiéu
suat cua quy trinh.

II - NGUYEN VAT LIEU VA PHUONG PHAP

1. Nguyén liéu va héa chat

V6 qua cha ciy btra dung lam nguyén liéu
dugc thu hai tai xa Hoa Lién, huyén Hoa Vang,
Thanh phé Da Nang. Tat ca cic dung moi va
héa chat sit dung cho may sic ky 1éng cao 4p
duoc cung cép bsi hang Merck. Chat chuén 1a (-
)-Calcium threo-hydroxycitrate tribasic hydrate,
BioChemika, Garcinia cambogia Extract,
~19,5% as Ca, cung cdp bdi hang Sigma-
Aldrich, cong thitc C,H,,Ca;0,,.xH,0, khoi
lugng phan tir 530,43, axit threo-hydroxycitric
67,3%. St dung nudc cét dé chiét axit hitu co va
nudc cét 02 lan cat ding cho HPLC, metanol
loai diing cho séc ky, H;PO, loai PA.

2. Hé thong chiét xuat bang vi song

Heé thong chiét bing vi séng bao gém 10 vi
séng va binh cau 1000 ml ¢6 géan sinh han. Lo vi
s6ng cta hang Sanyo seri EM-S1057 véi céac
thong s6 ky thuat nhu sau: cong sudt téi da: 700
W; thé tich 10 17 lit; kich thudc bén ngoai 458 x
365 x 295 mm; khéi luong 13,7 kg; ngudn dién
220 V, 50 Hz; 16 ¢6 05 cap do may tuong ung
v6i 05 muc phat nang lugng vi séng cd céc
cong suét khac nhau, cu thé: MICRO 1 (80W),
MICRO 2 (400 W), MICRO 3 (500 W),
MICRO 4 (650 W), MICRO 5 (800 W), c6 nut
diéu chinh thoi gian va cap do mdy. Thoi gian
t0i da cho mot 14an hoat dong ctia 10 14 60 phiit
[10].

3. May sic ky long cao ap va diéu Kién siac ky

He thong séc ky 1ong cao dp dugc sir dung
dé nghién citu gébm mdy sic ki 1dng cao dp hing
Merck Hitachi D7000 trang bi v6i bom loai
D7100 hiang Merck Hitachi, va ldp cot sic ki
Lichrospher RP18 5 pm x 4,6 mm x 250 mm.
Qud trinh do dugc thuc hién bing detecto
D7240 Autosampler D7200, phan mém Multi
— HSM manager. Pha dong la dung dich axit
photphoric 0,1% véi téc do dong 1,0 ml/phdt.
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Chat chuin va miu dugc loc qua mang loc 0,45
wm va tiém vao HPLC.

4. Chuan bi dung dich chudn va xay dung
duong chuin

Chudn bi HCA ty do: Calcium threo-
hydroxyxitrat tribasic hydrate (15 mg) cho vao
coc 50 ml chita 5,0 ml nuée, va xt 1y v6i 500
mg Dowex 50 [H*]. Hén hop dugc khudy trong
thoi gian 10 phit st dung khay tir. Tach lay
phan dung dich, va nhua trao déi ion dugc rira
v6i nude c6 pH trung tinh. Nudc rira va dung
dich dugc tron 1an va lam thanh 50 ml, khuay
tron, va loc su dung gidy loc.

Xdy dung dwong chudn: Phuong phdp xay
dung dudng chuin duoc thuc hién bing cich
dua vao két qua phan tich mot chudi cdc mau
HCA chudn. Nam méu dung dich chuén chia
lan luge 1a 37,28; 49,70; 62,13; 14,55 va 86,79
ppm HCA tu do duge tiém vao HPLC, diéu kién
sic ky nhu néu & trén, va két qua thu duge cdc
dién tich pic. Puong cong HCA dugc vé dua
trén biéu dién su phu thudc gitta néng do cla
HCA va dién tich pic (trung binh ctia 03 lan
chay).

Khoang néng d6 mau chuin cin dé xay
dung dudng chuin duoc x4c dinh dua vao nong
do thuc cia HCA c6 trong mau. Khoang néng
do nay tinh tir gid tri gi6i han duéi (LLOQ) dén
gid tri giéi han trén (ULOQ).

5. Quy trinh chiét xuat bing nang luong
vi song

Vé qua bia kho: Qua bira sau khi rira sach,
hong kho, sau d6 b6 qua dé loai bd rudt va hat.
Vo qua dugc cét nho, sy kho trong t sdy &
nhiét do 70 - 80°C thoi gian 36 gio dén khi vo
qua kho hoan toan, xay thanh bot min va s
dung dé chiét axit hitu co.

Can khoang 10 g mau vo6 kho, cho vao binh
cdu 1000 ml véi thé tich A nudc cat. Cho binh
cdu vao hé thong chiét bang vi séng trong thoi
gian B va v6i cdp do mdy la C. Sau khi hét thoi
gian, may tu dong bdo chuong. Ding vai loc
muslin dé loc dung dich trong binh céu, thu
dugc dich chiét. Dich chiét c6 mau da, duc.
Tron 14an dung dich chiét véi 4 gram than hoat
tinh va ngam trong nuéc am 30 phit. Sau do,



ti€n hanh loc dich chiét bing phéu buchne va
gidy loc, than hoat tinh dugc rira lai 2 1an, moéi
lan 10 ml nudc cat. Dich chiét sau khi xu ly
béng than hoat tinh ¢c6 mau vang nhat. Tron 14n
dich chiét va dung dich nudc rira, co6 dac dén 50
ml, xit Iy véi 100 ml etanol, dé trong vong 30
phiit dé két tha hét pectin (két tha mau tring
stta). Loc chan khong dé tach riéng phan dich
ndi va két tia. Phan két tha rira 2 1an véi 20 ml
etanol va loc dé thu héi axit. Tron cdc dich néi,
c6 dac va thém nué6c cét dé chudn dén 100 ml.
Tién hanh chuin do axit-bazo dé x4c dinh ham
lugng axit téng c6 trong mau. Phan mau sau khi
chudn do con lai dugc luu gitt & 4°C dén khi st
dung cho HPLC dé xac dinh HCA.

Thuc hién lai nhiéu 14n thi nghiém trén bang
cach thay déi cdc tham s6 A, B, C dé khao sat
hiéu sudt ciia qua trinh chiét xudt theo thoi gian
chiét, cip do may va ty 1¢ ran/long.

II - KET QUA VA THAO LUAN

1. Két qua xay dung duong chuan va
xac dinh (-)-HCA bang HPLC

Puong chuin duoc xdc dinh bang céch thay
déi nong do ctia 05 méu chuan, véi nong do lan
luge 1a 37,28; 49,70; 62,13; 14,55 va 86,79 ppm,
phuong trinh dudng chudn: y = 14971x - 92124
vGi y 1a dién tich pic cia HCA, x 1a nong do
HCA, hé s6 tuong quan R* = 0,9997.

Thanh phdn axit hitu co xdc dinh bing
phuong phép sic ki 16ng cao 4p va phuong phdp

Intensity (mV)
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Hinh 1: Sic ki 36 mau axit HCA chuin
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chudn do duogc thé hién trong biéu d6 hinh 3, 4
va 5. Téng lugng axit x4c dinh bang phuong
phdp chuin do axit-bazo cé két qua 16n hon
luong (-)-HCA xéc dinh bing HPLC. Gi4 tri thu
duoc chu yéu clia phuong phap HPLC duogc tinh
dén chi 1a HCA, bdi vi gid tri thu duoc tir dién
tich pic cuia HCA 16n nhat. Axit chu yéu dugc
tim thay trong vo qua bita chiét bing ning luong
vi séng bang HPLC la (-)-HCA, duoc thé hién
trén sic ki do6 hinh 2. Trén sic ki d6, HCA cho
pic don trong tat ca cdc mau chiét. Xdc dinh pic
HCA dua vao pic ciia axit HCA chudn xuat hién
& thoi gian luu 1a 3,802 phit (hinh 1). Thoi gian
luu ctia HCA duogc tim thdy trong tét ca cdc mau
12 3,82170,01 phiit.

2. Két qua chiét xuat theo thoi gian

Tong luong axit va (-)-HCA chiét tich dugc
tlr vo qua bita bang nang luong vi séng tang theo
thoi gian dugc thé hién tai bi€u d6 hinh 3. Theo
biéu d6 hinh 3, téng luong axit va (-)-HCA tang
theo thoi gian chiét dén thoi gian 1a 25 phit dat
gid tri 16n nhat (t6ng lugng axit 18,592 g/100g
va HCA 10,137g/100g) va ti€p tuc tang thoi
gian chiét thi tong lugng axit giam déan. Piéu
nay c6 thé duoc gidi thich nhu sau: khi thoi gian
chiét tach tang thi thoi gian ti€p xdc gitta dung
moi 12 nudc va vd qua bia tang 1én nén lugng
axit dugc chiét tich tang 1én. Tuy nhién, khi
luong axit da dugc chiét tach ra hét vo qua bia
ma thoi gian chiét tich van con thi lugng axit
duoc chiét tdch c¢6 nguy co bi bién tinh bdi nang
lugng vi séng, nén luong axit giam dan.

Intensity [

I 1
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1
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Satention Time [nin|
Hinh 2: Sic ki d6 mau vo qua bita kho chiét
trong nudc bang nang lugng vi séng
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/100g

[] Téng lugng axit (2/100g)

T HCA (g/100g)

Thoi gian chiét (phit)

Hinh 3: D6 thi biéu dién su phu thudc ctia tong lugng axit
va lugng (-)-HCA vao thoi gian chiét

3. Két qua chiét xuat theo cap do may

Tong luong axit va (-)-HCA chiét tdch dugc
tlr vo qua bita bang nang lugng vi séng tang theo
cap do mdy (cuong do vi séng) dugc thé hién &
biéu d6 hinh 4. Khi ting cong suat clia niang
luong vi séng hay tang cap do mdy thi tdng
lugng axit va (-)-HCA tang, khi ti€p tuc tang cap
dd may lén micro 3, 4, 5 thi luong axit chiét
duoc c6 xu huéng gidm dan hay thay déi khong
didng ké. Diéu nay c6 thé dugc giai thich nhu

sau: khi & cip do thap thi cong suit cia may
cung cdp nang lugng vi séng it nén luong axit
duoc chiét tach ra it. Khi ting cong sudt nang
luong vi séng clia mdy, tdc la tang cdp do may
thi lugng axit dugc chiét tach ra nhiéu hon. Tuy
nhién, khi nang luong vi séng qué 16n thi c6 thé
gy bién tinh lugng axit da duoc chiét tach ra
nén lam cho lugng axit cudi cung thu dugc giam
dan hay bién ddi khong dédng ké. Miic nang
luong thich hop 1a twong tng véi cap do micro 2
(400 W) ctia may.

O Téng lugng axit (¢/100g)

¢/100g

@ HCA (g/1009)

CAp d6 mdy (micro)

Hinh 4: D6 thi biéu dién sy phu thudc ctia tong lugng axit
va luong (-)-HCA vao cdp do may

4. Két qua chiét xuat theo ty lé rin long

Téng lugng axit va (-)-HCA chiét tach dugc
tlr vo qua bita bang nang lugng vi séng theo ty 1é
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ran long duoc thé hién & biéu do hinh 5. Khi
tang ty 1é dung moi hay giam theo ty 1€ rin 10ng
thi tong luong axit va (-)-HCA chiét tich tang
dan, khi ty 1é rin/long dat 0,071 thi luong axit



dat 16n nhét va néu ti€p tuc tang lugng dung moi
(giam ty 1& ran/long) thi luong axit va (-)-HCA
giam va thay déi khong dang ké. Diéu nay c6
thé duoc giai thich nhu sau: khi tang luong dung
moi chiét tdich trén mot khoi luong chit rin
dugc chiét tach thi ching ta tang kha nang hoa
tan cla axit dugc chiét tach tir pha rin sang pha
long nén lugng axit thu dugc tang lén. Tuy
nhién, vi thoi gian chiét (15 phit) va cong suat

vi séng (400W) 1a c6 dinh do d6 nang luong vi
séng cung cdp cho dich chiét (mau) l1a khong
déi, vi vay khi tang luong dung moi lén thi lic
dau lugng axit chiét duoc sé tang va sau d6 giam
la do khi tang luong dung moi chiét thi thoi gian
s0i cua dich chiét dai hon, lugng axit chiét ra do
chuyén dong nhiét s& giam. Ty lé rin long cho
két qua cao nhat 1a 0,071, tic 1a khoang 150 ml
dung moi cho khoing 10 g vo bua kho.

18,59

10,89

g/100g
S
|

0 Tong lugng axit (¢/100g)
8 HCA (¢/100g)

T T T T T T
0215 0.100 0.071 0.049 0.042 0.036 0.031

Ty 1¢ rén/long

Hinh 5: D6 thi biéu dién su phu thudc ctia tong lugng axit
va luong (-)-HCA vao ty 1€ rdn 10ng

IV - KET LUAN

Béng phuong phdp chiét tdch st dung ning
luong vi soéng did chiét tich dugc axit
(-)-hydroxy citric tir vd qua bia kho. Két qua
khao st qua trinh chiét tach axit hydroxyl citric
tlr vO qua bita kho béng phuong phép st dung
nang lugng vi song theo thoi gian, cdp do may
va ty 1é rén 16ng cho thdy: Thdi gian chiét suat
hiéu qua nhat 1a 25 phut; Cap d6 mdy thich hop
1a cap 2 (nang luong vi séng 400W); Ty Ié rén
long thich hop la: 0,071 (twong duong 150 ml
dung moi cho khoang 10 g chat ran); Téng
lugng axit va axit (-)- HCA chiét duoc 14n luge
1a 18,592 g/100 g mau vd qua kho va 10,137
g/100 g mau vo qua kho.

Tir két qua nghién citu nay, c6 thé khang
dinh nang lugng vi séng c6 thé sir dung dé chiét
tach (-)-HCA tir nguyén liéu vo qua bita kho dé
lam cdc san phdm giam can.
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