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BANG THAN HOAT TiNH VA TAI SO’ DUNG THAN HOAT TiNH

Tém tat: Két qua nghién clru da xac dinh cac didu kién t&i wu cla quy trinh tAy mau dich chiét acid

hydroxycitric (HCA - dich chiét thu nhan bang cach niu nhi» nguyén liéu vé qua bira khd véi nwéc). Cong
doan tdy mau dich chiét 1-HCA dat hiéu qua cao khi tién hanh tach pectin tir dich chiét 1-HCA ra truéc.
Qua trinh tAy mau yéu cau trén déu lwgng than hoat tinh véi khdi lwong khodng 8%+12% dich chiét (twong
(rng 24%+36% nguyén liéu ban d4u), duy tri nhiét do tdy mau 70°C, khudy trén trong thoi gian 10 phat, dé
yén thém 20 phtit, loc va thu nhan dich chiét 2-HCA. Dich chiét 2-HCA rét trong suét, gan nhw khong mau,
dwoc st dung dé tao ra cac san pham gidm béo. Sau cong doan tdy mau, thu hdi va tién hanh tai sinh than
hoat tinh bang nhiét. Than hoat tinh sau qua trinh tai sinh cé chi sé hap phu I, khodng 253 mg/g + 275
mg/g, dat dwoc khoang 80% + 87% chi sb hap phu I, ctia than hoat tinh mua ngoai thj trwdng.

Tir khéa: chiét tach HCA, dich chiét HCA; qua blra; tdy mau dich chiét HCA; than hoat tinh; ti sinh than

hoat tinh.

1. Bit van dé

Hoat tinh sinh hoc cua acid(-)-hydroxycitric (HCA)
trong 14, vo qua bira (Garcinia cambogia, Champ. ex
Benth., thuoc ho Mang cut - Clusiaceae) da dugc tng
dung trong céng nghé thuc phim, dugc pham nham muc
dich giam béo tai mot s6 nudc nhu Australia, My...[1],
[6]. O Viét Nam, cdy bua twong ddi dé trong, phat trién
t6t, cho nang suat cao va ¢ mat ¢ hau hét cac dia ban
trong ca nudc, nhét 1a nhitng vang rieng ndi phia Bac:
Ha Tuyén, Vinh Phu; mién Trung: Quang Nam - Pa
Néng; Tay Nguyén... Pay la didu kién thuan lgi cho cac
nghién ctru vé& tinh chét, ung dung hoat tinh sinh hoc
ciia HCA d3 duoc thuc hién [1]. Tuy nhién, mudn trién
khai quy trinh chiét tach (QTCT) acid HCA vao san
xuit thuc t& can phai nghién ciu dé ti wu hoa tirng
cong doan san xuét ciing nhu viéc tai sir dung cac phé
pham trong quy trinh. Viéc xay dung va téi wu QTCT

*Lién hé tac giad

Lé Thj Tuyét Anh

Trudng Pai hoc Sw pham - Bai hoc Ba Néng
Email: tuyetanhhao@gmail.com

HCA tir v6 qua btra khd trai qua nhiéu cong doan: trich
ly HCA, tdy mau, loai pectin, ¢6 dic... Mdi cong doan
can xac dinh céc thong sb thich hop nhét dé lam co sé
tinh toan nguyén liéu, thiét bi khi trién khai QTCT HCA
v6i quy mo I6n hon. Trong cong doan tdy mau, mot
khéi lwong 16n than hoat tinh da dwoc sir dung. Dé nang
cao hiéu suat tdy mau cua than hoat tinh, can phai xac
dinh cac thong s6 tdi wu cho cong doan tiy mau dich
chiét. Mat khac, dé giam gia thanh san pham va giam
thiéu sy 6 nhidm moéi truong do than hoat tinh thai ra
sau khi da stir dung ty mau, can phai nghién cau tai st
dung lai than hoat tinh [4], [5], [7].

2. Phwong Phap nghién ctru

So d6 quy trinh chiét tach HCA tir nguyén lidu vo
qua bura kho dugc trinh bay ¢ Hinh 1.
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Hinh 1. So d6 quy trinh chiét tich HCA

- Tién hanh t6i wu héa quy trinh ty mau dich chiét
1-HCA.

- Thu nhan va tai sinh than hoat tinh sau khi st
dung cho cong doan tay mau dich chiét 1-HCA.
2.1. Thiét bi - Héa chét

- May c6 quay chan khdng, may do quang UV-VIS
Perkin Elmer (UV WINLAP); Tu sy, 10 nung, can phan
tich, cbc thuy tinh, binh tam giéc, gidy loc, phéu chiét,

ndi &p suat, binh hat 4m, buret, pipet, phéu loc chan
khéng, bép dién...

- Ong chuan NaOH 0,IN; NaS;03 0.1N; H,S0,
0,IN (Trung Qudc).

- 12 (99,90%), KI (99,00%), HCI, H,SO4 dam dic
(Trung Qudc).

- Nudc cat, than hoat tinh, con 96°...

Théng sb ky thuat cua than hoat tinh mua ngoai thi
truong duoc thé hién & Bang 1.

Bdng 1. Bang thong sé ky thudt cua than hoat tinh mua ngoai th; truong

. Do hap phu | Bé matriéng | Tong 16 xop | , .z A0 A 00
Xuat X (Mmol/g) (m2/g) (cm¥/g) % Tay mau | Do am (%) | Do tro (%)
Viét Nam
(Cong ty NEAD) 4,11-10.07 800-1800 1,25-1,60 42-75 5-8 <5

2.2. Phwong phap nghién ctru

- Phuong phap quang phd UV-VIS [3]: Do mat do
quang dung dich HCA di duoc loc sau cong doan tay
mautrén may Perkin Elmer (UV WINLAP) tai buéc
s6ng 450nm (mMAu trong 1a nudc cat).

- T6i wu hoa cong doan tdy mau dich chiét 1-HCA:
Thay d6i nhiét do, thoi gian khudy tron va khdi lugng
than cho vao 50mL dich chiét 1-HCA, loc va thu nhan
dich chiét 2-HCA. Tién hanh do quang dich chiét sau
cong doan ty mau.

- Phuong phép do chi s6 I cua than hoat tinh [3]:
Chi s6 12 1a Twong 1, cuc dai bi hdp phu trén 1g than hoat
tinh. Chi s6 1, dugc tinh theo cong thic:

Q(mg I2/g than) = [Cni1.V1 — Cn2.V2]. Diot / Mgthan

Trong d6, Q 1a ham lugng 1, da hap phu trén mot
don vi trong lugng khd than hoat tinh (mg/g); Cna,
Vi(mL) lan Iuot 1a ndong d6 dwong lwong va thé tich ban

dau cua dung dich l2; Cnz, Vi(mL) lan luot la ndng do
duong luong va thé tich cua Na,S;03 da sir dung dé
chuin d6 I, thira sau qua trinh hap phy trén than hoat
tinh; D 1a dwong lugng khdi cua I2; m 1a khéi luong than
dung dé hap phu I,.

Tién hanh do chi s6 I, cua than hoat tinh mua ngoai
thi truong va than hoat tinh sau khi dugc tai sinh.
2.3. Cac quy trinh thwe nghiém

- Quy trinh nghién citu danh hweng cua nhiét dé dén
hiéu sudt tdy mau dich chiét HCA:

Cho vao 5 céc véi mdi cdc 50 mL dich chiét HCA
(c6 Chaxit 16ng: 0,76N) va 8g than hoat tinh. Str dung bé
diéu nhiét, thay doi nhiét do hap phu: 25°C, 50°C, 70°C,
80°C, 90°C. Qua trinh tdy mau cho cac mau déu tién
hanh gidng nhau véi ché do khudy tron déu luc dau, sau
do dé yén 30 phat roi tién hanh loc trén gidy loc, thu
nhan dich chiét.
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- Quy trinh nghién ciu anh huong cia lwong than
dén hiéu suat tdy mau djich chiét HCA:

Cho vao 6 céc véi mdi cde 50mL dich chiét HCA
(c6 Chaxit ting: 0,76N) va mg than hoat tinh vai céc khoi
lugng twong ¢ng: 49 (my), 59 (M2), 6g (M3), 79 (M4), 89
(ms), 99 (Me), nhiét do hap phu 1a 70°C. Qua trinh tay
mau: khudy tron déu luc dau, sau d6 dé yén 30 phut rdi
tién hanh loc trén gidy loc, thu nhan dich chiét HCA.

- Quy trinh nghién cuu anh huéng cua nhiét do va
thoi gian nung than hoat tinh dén hiéu sudt tai sinh :

Trong cong nghiép, nguoi ta ¢ thé tai sinh than
hoat tinh trong khoang 700°C dén 1000°C trong diéu
kién yém khi [4]. Véi diéu kién phong thi nghiém hién
nay, chung t6i da chon phuong an tai sinh than hoat tinh
nhu sau: Can 50g than hoat tinh da sir dung sau quéa
trinh tdy mau dich chiét 1-HCA, khuiy rira than qua
nude nong 3 1an. Tiép tuc dun sbi than hoat tinh véi ti 1¢
than va nuéc la Y trong khoang thoi gian 15 phdt,
khudy déu trong qua trinh s6i. Dé than ling, gan bo

nudc, thu nhan than. Tién hanh sy kho than dén d6 4m
khoang 5%, sau d6 chuyén than vao 10 nung, nung &
nhiét do t°C trong thoi gian t gio dé hoat hda va tai sinh
than hoat tinh.

3.Két qua va thao luan

3.1. T6i wu héa cong doan tdy mau dich chiét
1- HCA
3.1.1. Anh hwéng cda nhiét dé6 dén hiéu suat
tdy mau djch chiét 1-HCA

Khao sat anh huong cua nhiét do dén hiéu suét tay
mau dich chiét 1-HCA theo quy trinh di trinh bay &
phan 3.2. Ly 5 cbc, cho vao mdi cdc 50 mL dich chiét
1-HCA va 8g than hoat tinh. Tién hanh tay mau dich
chiét trong cac coc bang cach duy tri nhiét d6 & coc 1, 2,
3, 4, 5 twong tng vai nhiét do 25°C, 50°C, 70°C, 80°C,
90°C trong thoi gian 30 phat. Loc, thu nhan dich chiét
2-HCA. Két qua do mat do quang cua dich chiét 2-HCA
sau khi tdy mau duoc thé hién trén Hinh 2.

A Anh huéng cha nhiét 6 d€n hiéu qua tdy mau dich chiét 1-HCA
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Hinh 2. Anh hwéng cua nhiét @é dén hiéu qud tdy mau dich chiét 1-HCA

Trong khoang nhiét do 25°C+50°C, hiéu qua tay
mau cua than hoat tinh di véi dich chiét HCA kém, téc
d6 loc cham va lugng than bi kéo theo dich trong qua
trinh loc nhiéu. O nhiét d6 cao hon 70°C, hiéu qua tiy
mau cua than hoat tinh ddi véi dich chiét tang, téc do
loc dugc cai thién hon nhung mét phan than van bi kéo
theo dich trong qua trinh loc. Didu nay c6 thé la do
trong qué trinh ndu nguyén liéu véi dung moi nudc, cac

té bao nguyén liéu bi pha v& nén ngoai axit can trich ly
con ¢6 rat nhiéu chat khéc c6 trong nguyén lidu ciing
duoc trich ly nhu: pectin, tanin, cac chét mau, protein...
Céc tap chét nay tao cho dung dich c6 d6 nhét I6n, dan
dén téc do loc cham va than min bi kéo theo lam cho
dich loc khéng thé trong duoc. Tuy nhién, ching ta co
thé chon gi4 tri nhiét do thich hop dé tay mau dich chiét
la 70°C.
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3.1.2. Anh hwéng Irgng than hoat tinh dén higu
suét tdy mau dijch chiét HCA

Tién hanh khao st anh huong cua lwong than hoat
tinh dén hiéu suit tay mau dich chiét 1-HCA theo quy
trinh da trinh bay ¢ phan 2.3. Két qua do mat do quang
cua dich chiét 2- HCA sau khi tdy mau dugc trinh bay
trén Hinh 3.

Hi¢u qua tiy mau dich chiét HCA ting khi ting
lwong than st dung. Qua trinh tdy mau dat hiéu qua khi
yéu cau mét lwong than Ién: 8g+9g than/50mL dich
chiét 1-HCA. Luong than s dung nay tuong duong
khoang 16%+18% dich chiét HCA. Quy dbi vé luong
than can thiét cho lwong nguyén liéu ban dau la
80%+90% nguyén liéu ban dau.

V6i luong than quéa 1on can s dung dé tdy mau
dich chiét 1-HCA s& khdng mang lai hiéu qua kinh té.
Vay chung t6i d tién hanh loai pectin trong dich chiét
HCA truéc, sau d6 co dac roi méi tién hanh tdy mau
dich chiét HCA. Diéu nay d rat thuan loi va tiét kiem
dugc lwong than hon cho cong doan tdy mau dich chiét
HCA khi chua loai pectin. Qué trinh két tia pectin da
xay ra hién tugng cong két, kéo theo nhiéu tap chét c6
mau két tia cung pectin lam cho dich chiét sau cong
doan tdy mau nhat mau hon va trong hon rat nhiéu. Hon
nira, diu nay da lam giam d¢ nhét cua dich chiét nén
gilip cho viéc loc than dé dang hon.

A ‘Sw phu thudc giira A cua dich chiét sau céng

doan tay mau vao lwong than
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Hinh 3. Su phu thugc giia mdr dg quang (A) cua dich chiét va lwong than si dung

Hiéu qua tdy mau dich chiét HCA tang khi ting
lugng than str dung. Qué trinh tay mau dat hiéu qua khi
yéu cau mot lwong than Ién: 8g+9g than/50mL dich
chiétl-HCA. Luong than st dung nay tuong duong
khoang 16%+18% dich chiét HCA. Quy dbi vé luong
than can thiét cho lugng nguyén liéu ban dau la
80%+908% nguyén liéu ban dau.

V6i luong than qua I6n can s dung dé tdy mau
dich chiét 1-HCA s& khong mang lai hiéu qua kinh té.
Vay ching toi da tién hanh loai pectin trong dich chiét
HCA trudc, sau d6 c¢o dac roi mai tién hanh tiy mau
dich chiét HCA. Diéu nay da rét thuan loi va tiét kiém
dugc lwong than hon cho cong doan tdy mau dich chiét
HCA khi chua loai pectin. Qué trinh két tia pectin da

xay ra hién tugng cong két, kéo theo nhiéu tap chit c6
mau két taa cung pectin 1am cho dich chiét sau cong
doan tdy mau nhat mau hon va trong hon rit nhiéu. Hon
nita, diéu nay da lam giam d6 nhét cua dich chiét nén
gitp cho viéc loc than dé dang hon.
3.1.3. Céng doan tdy mau djch chiét sau khi
loai pectin va c6 dac

Dich chiét 1-HCA c6 ndng d6 Cn ~ 0,76N sau khi
tach loai pectin c6 Cn ~ 0,20N (~1,5%); dudi C,HsOH
va ¢6 dic dich chiét dén Cy ~1,2N (~10%); tiép tuc tién
hanh tdy mau dich chiét sau khi loai pectin ta thu nhan
dich chiét 2-HCA. Dya vao nghién ctu phan 3.1.1, nhiét
do6 thich hgpcho cong doan tay mau dich chiét sau khi
loai pectin va c6 dic dugc chon la 70°C.
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Thé tich dich chiét can tiy mau 50mL c6 Naxit téng
~1.2N (~10%). Luong than sir dung lan luot thay doi la:
1g; 1,29; 1,6g; 1,89; 29; 2,59; 3g. Cac ché do khudy tron
khao sat trong qué trinh tdy mau dich chiét duoc thuc
hién nhu sau:

* Ché dg 1: Tron déu lugng than hoat tinh vao dich
chiét HCA. Sau d6 dé yén thoi gian 30 phat roi loc, thu
nhan dich chiét.

* Ché d¢ 2: Tron déu lugng than hoat tinh vaodich
chiét HCA, khudy tron trong thoi gian 10 phdt. Sau do
dé yén thém thoi gian 20 phat nira rdi loc, thu nhan
dich chiét.

* Ché @ 3: Tron déu luong than hoat tinh vao
dich chiét HCA, khudy tron trong thoi gian 20 phdt.
Sau d6 dé yén thém thoi gian 10 phat nira roi loc, thu
nhan dich chiét.

Két qua khao sat sy phu thudc giira khdi luong than
va ché do khudy tron vao hiéu qua cong doan tdy mau
duoc thé hién & Hinh 4.

Do thi biéu dién sw phu thudc gilra A cua dich chiét
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Hinh 4. Si phu thugc giiza mdr dé quang (A)cua dich chiét sau cong doan tdy mau vao lrong than siz dung

Khi lugng than ting 1én thi qué trinh tdy mau dat
hiéu qua hon nhung lwong axit tong giam. Hiéu qua tdy
mau dich chiét ¢ ché do khudy tron 1 1a tét, nhung
luong than yéu cau 1a >12%. Qué trinh tdy mau ¢ ché
do 3 kém hiéu qua. Didu nay c6 thé 1a do viéc khudy
tron nhiéu quéa s& lam cho qué trinh giai hap phu ting
Ién. Hiéu qua tay mau dich chiét ¢ ché do khudy tron 2
la tot nhit. Luwong than s dung ndy twong dwong
khoang 8%+12% dich chiét. Quy doi vé lugng than can
thiét cho lwong nguyén liéu ban dau la: 24%-+36%
nguyén liéu ban dau.

Két qua so sanh lugng than can thiét cho viéc tay
mau dich chiét trudc va sau khi tach loai pectin duoc thé
hién ¢ Bang 2.

Bdng 2. So sanh heong than can thiét sir dung dé tay
mau djch chiét 1-HCA truéc va sau khi tach logi pectin

Tay mau dich
chiét sau khi loai

Tay mau dich
chiét trudc khi

loai pectin pectin va c¢6 dac
theo ché d¢ 2
% khéi lwong
than can cho
cong doan tay 80+90 24+36

mau tinh theo
nguyén liéu dau

Vay ta chon ché d6 2 dé tdy mau dich chiét sau khi
loai pectin va c6 dic. Khéi luong than nay 1a 24%+36%
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nguyén liéu dau (thdp hon 2,5+3.3 1an khéi lwong than
can dé tdy mau dich chiét trudc khi loai pectin).
3.2. Tai str dung than hoat tinh bidng phwong
phap gia nhiét

Than hoat tinh sau khi s dung dé tay mau dich
chiét 1-HCA dugc thu hdi va tai sinh theo quy trinh da
trinh bay & phan 2.3

* Khdo sat nhiét dé va thoi gian nung than hogt
tinh d@én higu sudt tai sinh

Can 4 mau, mdi mau 5g than hoat tinh da duoc siy
khé (46 am khoang 5%).

Tién hanh nung mau trong t gio tai nhiét o T°C.
Sau qué trinh nung, 1am nguéi mau trong binh hat am,
tién hanh do chi s lot caa than hoat tinh da dugc hoat
hoa. Két qua dugc thé hién trong Bang 3.

Bdng 3. Anh hirong cua nhiér do va thoi gian nung dén hiéu qua tai sinh than hogt tinh

Nzi,ef:t dg hoat | Thoi gian nung Kh('):i luong Q Than tai sinh Q Than thi truong Has s (%)
6a (T°C) mau (gio) mau (g) (mg/g) (mg/g)
2 0.115 172.28 54.68
3 0.108 206.96 65.68
120°C 4 0.107 226.70 71.95
5 0.109 228.37 72.48
2 0.110 191.65 60.82
3 0.107 220.77 70.07
130°C 4 0.112 244.92 77.73
5 0.109 251.67 79.87
2 0.105 231.02 31509 73.31
3 0.111 252.86 80.25
140°C 4 0.114 268.48 85.20
5 0.108 271.64 86.21
2 0.112 244.93 77.73
3 0.116 274.80 87.21
150°C 4 0.109 274.97 87.26
5 0.107 274.17 87.02

Sau khi sdy khd, than hoat tinh dwoc gia nhiét
trong 10 nung dé cachon héa céac tap chit trong céc
mao quan. Viéc nay gilp cho cac mao quan dugc hinh
thanh va than hoat tinh dwoc tai sinh. Theo két qua thi
nghiém, hiéu suat tai sinh tang khi nhiét d6 nung va
thoi gian nung than hoat tinh tdng 1én. Tuy nhién, viéc
gia nhiét than hoat tinh trong 10 nung khéng nén qua
cao boi vi than hoat tinh ¢ thé bi chay khi nhiét do
nung khoang 200°C. Bé thu nhan than hoat tinh dat
duoc hiéu suét tai sinh 80% + 87%, sau khi rta, dun

s6i, say kho, tién hanh nung than ¢ nhiét do khoang
140°C + 150°C trong khoang thoi gian 3 + 4 gio.

4.Két luan

Dich chiét HCA thu nhan tir nguyén liéu vo qua
bira khd véi dung méi nudc néu dwoc tach loai pectin
truge s& tao didu kién thuan loi cho cong doan tdy mau.
Xac dinh dugc ché do tdy mau téi wu dich chiét 1-HCA
nhu sau: lwong than hoat tinh khoang 8%+12% dich
chiét (twong ng 24%+36% nguyén lidu ban dau), nhiét
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d6 tdy mau 70°C, khudy tron trong thoi gian 10 phut, dé
yén thém 20 phdt, loc va thu nhan dich chiét 2-HCA.
Thu hoi than hoat tinh sau khi sir dung va tién hanh tai
sinh than bang nhiét da dat dugc hiéu suat tai sinh
khoang 80% +87%. Pay chinh 1a két qua cd gia tri trong
viéc tai st dung ngudn nguyén liéu, gop phan giam bat
chi phi trong qua trinh san xuét va giam thiéu 6 nhigm
madi trudng.
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DETERMINING A MECHANISM FOR BLEACHING FLUID-EXTRACT HYDROXYCITRIC ACID
WITH ACTIVATED CARBON AND REUSING ACTIVATED CARBON

Abstract: Research results have identified the optimal conditions of the process for bleaching the hydroxycitric acid fluid-extract
(HCA -a fluid-extract obtained by braising the dried rind of the Garcinia Cambogiafruit with water). The bleaching stage of the 1-HCA
fluid-extract obtained high efficiency after pectin had been extracted from the 1-HCA fluid-extract. The process of bleaching required
an even mixture of activated carbon with an amount of 8% + 12% of the fluid-extract (equivalent to 24% + 36% of the initial raw
material); with the bleaching temperature maintained at 70°C, the mixture stirred in 10 minutes and left in the same state for 20
minutes, filtration was done to obtain a 2-HCA fluid-extract. The 2-HCA fluid-extract, which is very transparent and almost colourless,
is used to create slimming products. After the bleaching stage, the activated carbon was reclaimed and thermally regenerated. The
post-regeneration activated carbon has its |, adsorption index of 253 mg/g + 275 mg/g, achieving about 80% + 87% I, of the
adsorption index of activated carbon purchased in the market.

Key words: extracting HCA; HCA fluid-extract; Garcinia Cambogia fruit; bleaching HCA fluid-extract; carbon; regenerating
activated carbon.
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