Tap chi phan tich Héa, Ly va Sinh hoc - Tdp 22/s6 1 (dac biét)/ 2017

TOI UU HOA QUY TRINH TACH CAFEIN TU LA CHE XANH BANG
PHUONG PHAP HAP PHU CHON LOC

Pén toda sogn 05/12/2016

Tran Thi Hang, Vi Pinh Ngo, Quach Thi Thanh Van
Nguyén Diic Duy, Nguyén Pirc Tuan
Khoa Céng nghé Hoé hoc, Trueong Pai hoc Cong nghiép Viét Tri
Dam Thi Thanh Huong
Khoa Céng nghé Moi truong, Truong Dai hoc Céng nghiép Viét Tri

SUMMARY

OPTIMIZE PROCESS OF CAFFEINE EXTRACTION FROM FRESH GREEN
TEA LEAVES BY SELECTIVE ADSORPTION METHOD

A highly efficient extraction of caffeine from fresh green tea leaves by using water as the
extraction solvent, DM310 macroporous as a selective adsorbent and ethyl acetate as a
desorption solvent was developed. This desorption solvent is a new bio-renewable
agrochemical solvent, naturally produced by fermentation from corn derived feedstock,
which has been recently considered as a very suitable and environmental benign solvent
for food industrial applications. The optimum conditions to extract caffeine from Phu Tho
province’s fresh green tea leaves determined: maximum achieved extraction efficiency of
caffeine with water using selective absorbent was obtained at 90 °C for 10 min with fresh
green tea leaves/water ratio of 1/5 g/ml. The caffeine extraction efficiency achieved 86.7%
with high purity.
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1. MO PAU hoat dong tim, than, phéi [2,3] di va dang
Cafein (CsH10N4O2), danh phép quéc té ¢ ung dung nhiéu trong dugc pham.
la 1,3,7-trimethylpurin-2,6-dion, thuoc Cafein chiém khoang 2-4% trong ché theo

nhom céc chat metylxantin, 1a chat kich trong luong khd tuy theo diéu kién canh
thich ty nhién c6 nhiéu trong 14 ché, hat tac, thd nhudng, khi hau [4]. Hién nay, co
ca phé, hat coca va cac loai thyc vat khac nhiéu phuong phap chiét tach cafein tir che
[1]. Cafein kich thich hé than kinh trung nhu: phuong phap chiét CO, siéu téi han
wong, 1am cho tinh than minh man, ting [5,6], chiét dugi ap suit cao [7], chiét dudi
cuong sy nhan biét caa ndo bo, kich thich su hd tro cua 10 vi song [8]. Tuy nhién,
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phuong phap COg siéu tdi han co6 nguy
co lam mét thanh phan catechin quan
trong [9-11]. Hon n{ra, nhiing phuong
phap nay doi hoi ky thuat cao, phu hgp
véi quy md nho, khd thuc hién véi diéu
kién cong nghiép. Hién nay, cafein phan
I6n duoc nhap khau, do dé can xay dung
quy trinh c¢éng nghé phi hop dé hudng
tai ung dung trong céng nghiép, lam chu
cong nghé. Phuong phap tach truyén
théng bing nudc néng cd 1& van la
phuong phap hiéu qua hién nay. DBén nay,
trong va ngoai nudc cd mot sb cdng trinh
cong bd phwong phap tach cafein sir
dung phuong phap nudc néng va dung
moéi chiét nhu: benzene, clorofom,
tricloroetylen [12] hay than hoat tinh dé
hap phu [13]. Tuy nhién, c6 bang ching
dua ra rang nhitng dung méi clo hoa co
kha ning gay ung thu [14]. Hip phu bang
than hoat tinh, nhung hiéu suit tach
cafein chi dat hon 20%. Ngoai ra, sau khi
tach chiét it cong trinh xac dinh cau tric
ciing nhu mét s tinh chét cua cafein.

Etyl acetat duoc biét c6 thé phan hay
sinh hoc hoan toan, khong an mon,
khong gdy ung thu, khong lam giam
nong do6 ozon, di duoc cdng nhan an toan
boi doc tinh thap, dugc Cuc Quan ly
Thuc pham va Duoc pham Hoa ky xéc
nhan nhu duoc pham, phu gia thuc pham
[15]. Dung méi nay con duoc goi la
“dung moéi xanh” dugc su dung rong réi
trong tach chiét cac hop chat tir thuc vat.

Phi Tho la mét trong nhitng vung san
xuat ché I6n nhét ca nuéc. Pay 1a nguon
nguyén liéu doi dao cung cip cafein. Bai

bao nay cong bd quy trinh tach cafein tur 14
ché xanh Phl Tho bang phuong phap hap
phu chon loc sir dung dung mdi xanh va
xac dinh do tinh khiét cua cafein dé huong
tdi ang dung trong cac linh vuc y duoc,
thuc pham chire ning.

2. THUC NGHIEM

2.1. Nguyén liéu va héa chit

Ché xanh gém tdm va 3 14 cua bap ché 13n
mét it cAng non, thu mua tir co s& san xuét
ché Phu Da, Thanh Son, Phi Tho. DM130
(Trung Qudc), etyl acetat (Sigma-Aldrich),
cafein chuan, dung dich Pb(ll), Cd(lI),
Cu(ll) chuan (Wako, Nhat Ban) st dung
khong qua tinh ché lai.

2.2. Thiét bj

Céu truc cua cafein dugc xac dinh bang
phd hong ngoai bién doi (FT-IR: Perkin-
Elmer Spectrum 100 FT-IR spectrometer,
M3), phdé *H NMR (500 HMz) va *C
NMR (125 HMz) (AVANCE Spectrometer,
Brucker, Pirc) véi dung moi CDCls, chat
chuan ndi TMS. Nhiét d6 noéng chay cua
cafein duoc xac dinh bang phwong phép
phan tich nhiét quét vi sai (DSC:
EXSTRARG6100, Seiko Instruments, Nhat
Béan). Do tinh khiét cia cafein duoc xac
dinh bang phuong phap phén tich sic ky
long cao ap (HPLC: Agilent 1100, Buc)
cot C18 (150 x 4,6 mm, 5 [Im) detector
DA, budc soéng 292 nm va sic ky ban
mong duoc tién hanh trén ban mong silica
gel, soi UV 254nm. Ham luogng ion kim
loai nang Pb?*, Cd?*, Cu®" duoc xac dinh
bang phuong phap hap thu nguyén to
(AAS, ZA 33-Hitachi, Nhat Ban).
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2.3. Khao sat sy anh hwéng caa cac
yéu té dén hiéu suat tach cafein

Cén 100 g che tuoi da loai bo 14 hong
dugc xay nho cho vao thiét bi chiét hoi
lwu véi luong nude cat nhat dinh. Sau
khi gia nhiét trong khoang thoi gian nhat
dinh, loc b&, cho dich chay qua cot
(duong kinh 0,8 cm) nhdi 30 g chat hap
phu DM310 luu lugng khoang 2 ml/phut
(13p lai 2 1an). Dich loc duoc dem di xu
ly tiép, chat hap phu cho vao soxhlet véi
dung moi etyl acetat trong thoi gian 60
phat. Dich etyl acetat thu dugc dem di
chung cat chan khong dé thu hoi dung
mdi. Tiép theo, thang hoa can chiét ¢ 200
°C. Luong cafein dugc dem di céan, xac
dinh cau trdc va tinh chat. Cac diéu kién
khao sat: Ty € nguyén liéu ché tuoi/nudc
la 1/3, 1/4, 1/5 va 1/6 g/ml; nhiét d6 chiét
1a 50, 60, 70, 80, 90 va 100 °C, thoi gian
chiét 125, 10, 15 va 20 phdt.

3. KET QUA VA THAO LUAN

3.1. Quy trinh tach chiét cafein tir la
che xanh

Mot s6 cac cong trinh nghién ciu tach

chiét cafein sur dung ché da say khd [4-7].

Trong nghién ciru nay, su dung nguyén
liéu ché twoi nham muc dich giam cong
doan siy ciing nhu tiét kiém ning luong,
hudng téi tng dung trong cong nghiép.
Ngoai ra, dé tiét kiém dung méi ciing
nhu hiéu suat nha hap phu cao nhit,
trong nghién ciu st dung phuong phap
soxhlet voi etyl acetat -“dung méi xanh”
than thién moéi truong. Tinh tan cua
cafein trong etyl acetat duoc tac gia
Manic cung cong su cong b 1a khoang
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3,2% ¢ 303 K [16]. Nguyén liéu ché st
dung trong nghién ctu c6 ham lugng nudc
la 79,8%, cafein tong la 3,32 mg/g chit
khd. Thong qua khao sat cac yéu té anh

Ché tuoi da loai bo la hong

(ty 1 che/nuoc: 1/5 g/ml)
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huong t6i hiéu suat tach chiét ciing nhu
thu hoi cafein tir 14 ché xanh Pht Tho
bing phwong phap nuéc néng st dung
chat hap phu chon loc cafein (DM130),
di xac dinh dugc diéu kién t6i uu, cu thé:
ty 16 ché/nudc: 1/5 g/ml, nhiét do chiét:
90 °C, thoi gian chiét: 10 phat. Tur cac
diéu kién tbi vu nay, quy trinh tach chiét
cafein bang phuong phap nudc néng st
dung chat hip phu chon loc DM310 véi
dung mdi nha hap phu etyl acetat duoc
xay dung (So d6 1).

Tach thur nghiém trén quy trinh xay dung
thu dugc 2,88 mg cafein/1 g ché khd
(4,95 g che tuoi). Nhu vay, hiéu suat tach
chiét dat tuong ddi cao (86,7%).

3.2. Panh gia d¢ tinh khiét caa cafein
Céac cong trinh céng bé vé tach cafein
hau nhu chi dé cap dén cac diéu kién tach
chiét ma khong kiém tra cdu tric ciing
nhu chit luong cafein thu duoc. Trong
nghién ctu nay, cafein thu dugc dugc
xac dinh cau trdc théng qua phd FT-IR,
'H-NMR va C-NMR. So sénh phd FT-
IR cua cafein tach chiét véi cafein chuan
ta thdy, cac pic cua hai pho nay hoan
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Hinh 1. Phé FT-IR cua cafein chiét tir
14 ché xanh

toan tring nhau. Trén phd FT-IR xuit hién
cac pic hap thu & 2955 cm™ dic trung cho
dao dong hoa tri cua lién két C-H trong
nhom N-CHs, 3114 cm™ dic trung cho dao
dong hoa tri cua lién két C-H trong nhom
nhom -CHs, 1656 cm™ dic trung cho dao
dong hoa tri caa lién két C=0 trong nhém
cachonyl lién két voi 2 nguyén tir nito,
1634 cm™ dic trung cho dao dong hoa tri
cua lién két C=0 trong nhom cacbonyl lién
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Hinh 2. Phé (a) *H-NMR va (b) *°C-
NMR cua cafein chiét tir 1a ché xanh
trong dung moi CDCls
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két voi 1 nguyén tir nito va 1543 cm™
dac trung cho dao dong hoa tri cua lién
két C=N (Hinh 1).

Trong ph6é *H-NMR (Hinh 2a) va *3C-
NMR (Hinh 2b), ngoai pic dac trung cua
cafein, khoéng quan sat thiy pic nao cua
tap chat. Déi voi phd *H-NMR, cac pic
3,41 ppm (s, 3H) dic trung cho pic hap
thu cua Ha, 3,58 ppm (s, 3H) dac trung
cho pic hap thu ciia Hp, 3,99 ppm (s, 3H)
dic trung cho pic hap thu caa Hc va 7,52
ppm (s, 1H) dic trung cho pic hap thy
cua Ha. Khi phén tich dién tich cac pic
trong phé cho ty 1 dung nhu cau tric cua
cafein. D6i vaoi pho *C- NMR, thé hién
day du cac pic cua cacbon trong cafein,
ngoai ra khong quan séat thiy pic nao
khéc.

Cafein tach chiét tir 14 ché xanh Phi Tho
dugc xac dinh nhiét dé néng chay bang
phuong phap phan tich DSC véi téc do
gia nhiét 10 °C/phat (Hinh 3). Két qua
cho thay, trén pho d6 xuat hién mot pic
thu nhiét ¢ 238,3 °C. Nhiét d6 ndng chay
cua cafein tach chiét dwoc tring véi
cafein chuan (238 °C).

238,3

5'0 l(:)O léO 260 ZéO 360 3é0
Nhiét d§ (°C)
Hinh 3. Gidn do DSC cua cafein chiét
tir 14 ché xanh dudi toc dé gia nhiét 10
°C/phat
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Dé khang dinh d¢ tinh khiét cua cafein thu
duogc, nghién ctu con duoc danh gia bang
phuong phap phéan tich HPLC. Trén phd
HPLC ciing chi quan sat thiy duy nhat mot
pic xuat hién ¢ thoi gian luu 1a 11 phat,
day chinh la pic dac trung cua cafein (Hinh
4). Phd nay cho ta thiy duoc cafein tach
trong nghién ctru nay c6 do tinh khiét cao.

Theo tiéu chuan Duoc dién Viét Nam 1V,
dé ung dung trong dugc pham, mot trong
nhitng tiéu chuan can xac dinh 1a do tinh
khiét kiém nghiém bang phuong phap sic
ky ban mong. Do d6, san pham cafein tach
chiét cung cafein chuan dwgc thuc hién
trén sic ky ban mong va quan sat dudi anh
séng cuc tim & budc song 254 nm. Két qua
cho thay, san pham cafein tach chiét giéng

Thaoi gian luu (phut)

Hinh 4. Sdc ki d6 HPLC ciia cafein
chiét tir 14 ché xanh

(a) (b)

Hinh 5. Anh sdc ky ban méng cia (a)
cafein chiét tir 14 ché xanh va (b)
cafein chudn



nhu cafein chuan, chi quan sat thay mot
vung, khong chta tap chat, diéu nay
ching t6 dudi diéu kién tach chiét néu
trén d3 thu duoc cafein c6 do tinh khiét
cao (Hinh 5). Ngoai ra, két qua AAS cho
thdy, khong phat hién duoc ion kim loai
ning nhu Pb*, Cd?*, Cu?" chira trong
cafein.
Tur nhitng két qua trén, cé thé khang dinh
cafein thu duoc bang phuong phap hap
phu chon loc sir dung DM310 va dung
moi giai hap etyl acetat két hop tinh ché
bang phuong phap thang hoa cho do tinh
khiét cao, c6 kha niang ky vong trong tng
dung lam duoc pham.
4. KET LUAN
Pi xay dung duoc quy trinh tach chiét
cafein tir 14 ché xanh sir dung chat hap
phu chon loc vé&i dung mdi giai hap than
thién méi truong. Diéu kién tach cafein
t6i wu la:

Nhiét do tach: 90 °C

Thoi gian tach: 10 phat

Ty 1€ ché tuoi/nuac: 1/5 g/ml
Quy trinh nay hiéu suit tach dat 86,7%.
Pi xac dinh cau tric cling nhu do tinh
khiét cua cafein tach tir 14 ché xanh.
Cafein thu duoc c6 do tinh khiét cao,
khong chtra ion kim loai nang doc hai.
Quy trinh nay c6 thé ky vong ung dung
dugc véi quy md 16n, gop phan da dang
hoa san pham che, giam lwong nhap khau
cafein, dem lai hiéu qua kinh té cao.

Loi cdam on: Nghién ciu nay dwoc thuc
hién béi sw hé tro kinh phi cua dé tai
nghién ciu khoa hoc cap Tinh Pht The
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