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XAC PINH PONG THOI THEOBROMINE, THEOPHYLLINE VA CAFFEINE
TRONG SAN PHAM CHE G MQT SO TINH PHIA BAC VIET NAM
BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO (HPLC)

Poan Thi Bich Ngoc, Hoang Trung Hiéu
Vien Nghién ciru Cong nghiép rung - Vién Khoa hoc Lam nghiép Viét Nam

TOM TAT

Nghién ctru nay sir dung phwong phap sac ky long hiéu ning cao (HPLC)
voi detector UV-Vis dé xac dinh dong thoi ham }uqng theobromipe,
theophylline (TB, TP va CF) va caffeine trong san pham ché ¢ 4 tinh gdbm

Tir khéa: Caffeine, che, c6 Phu Tho, Thai Nguyén, Lao Cai va Nghé An. Qua trinh tach dugc thuc
HPLC, Theobromine, hién véi cot LiChrospher’100 RP - 18 (Sum) str dung pha dong (15/85) =
Theophylline (ACN/ nudc deion) voi toc do 0,8ml/phut va bude song phat hién 271nm.

Phuong phap cho gidi han phat hién cia TB, TP va CF lan luot la:
1,48ppm, 1,41ppm va 1,41ppm va giéi han dinh luong lan luot 1a: 4,49
ppm, 4,27ppm va 4,29ppm. Két qua phan tich mau thuc cho thiy cac dia
diém trong ché khac nhau cho phan traim khdi luong thanh phan ba
ankaloid trong ch¢ 1 khac nhau va ba thanh phan nay chiu anh huong rat
nhiéu boi phuong phép canh tac va phan bon cho che.

Simultaneous determination of caffeine, theobromine, and
theophylline in some kinds of tea produced in the North Viet Nam
with using high-performance liquid chromatography (HPLC)

This paper is dealt with the results of analysis with using high-
performance liquid chromatography (HPLC) to identify the content of
theobromine, theophylline and caffeine (TB, TP and CF) in tea produced
in the 4 provinces Phu Tho, Thai Nguyen, Lao Cai and Nghe An. The
separation was performed with 100 LiChrospher column RP - 18 (5um)
using 15% ACN /85% deion water as the mobile phase at 0.8 ml/ min and
absorbance wavelength at 271nm. The method has limit of detection for
TB, TP and CF respectively: 1.48ppm, 1.41ppm and 1.41ppm and
detection of quantitative respectively: 4:49 ppm, 4.27ppm and 4.29ppm.
Real sample analysis results showed that the different locations for tea
growing, the weight percentages of the three tea ankaloid are different and
these three components greatly influenced by farming methods and
fertilizers.

Keywords: Caffeine,
HPLC, tea, theobromine,
theophylline
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L. PAT VAN DE

Cheé xanh c6 tén khoa hoc Camellia sinensis
(L.) Kuntze, 1a mot loai thirc udng rat pho bién
trén thé gidi, & cac nudc chau A dic biét 1a
ving Pong A. Ché di 1a mot phan khong thé
thiéu trong nén vian hoa ciing nhu 4m thyc.
Viét Nam ciing di trong va st dung ché tur
hang nghin ndm nay. Che dugc phan loai theo
timg ving xuat xir. Tuy nhién ching ta van
chwa hiéu rd dwoc mdi lién hé gitta ving trong
cheé va huong vi cia che. O Viét Nam c¢6 mot
) vung tré)ng che c6 huong vi che vuot trdi
hon céc vung khac nhu 1a Thai Nguyén, Lao
Cai, Yén Bai, Pha Tho... Khi uéng ché ta
thay hé than kinh trung wong va da day duoc
kich thich, dong thoi cam thay c6 vi dang va
té té 0 dau ludi. Thanh phan chinh din dén
cac cam gidc d6 nhom ankaloid c6 trong che
bao gom caffeine (1,3,7-trimethylxanthine),
theobromine  (3,7-dimethylxanthine),  va
theophylline  (1,3-dimethylxanthine). Trong
do, caffeine chiém khoang 2-5% lugong kho;
theobromine va theophylline véi ham luong
kho nho hon nhidu so v6i ham luong cia
caffeine, chiém khoang 0,33% khdi luong chat
kho (Hosseinzadeh, Deghan, 1999). Tuy vay,
vai tro cia theobromine va theophylline trong
dugc tinh ctua cay che quan trong hon so voi
caffeine. C4u trac hinh hoc va dién tir ciia cac
alkaloid phén 4nh rd dugc tinh ctuia chung.

Hién nay, viéc phat trién cic phuwong phap
phan tich dé xac dinh caffeine, theobromine,
va theophylline trong cac san pham thuc
phém, dich sinh hoc va d6 uéng co caffein
hodc s cd la, cling nhu trong qué trinh san
xuit dugc pham dang rit dugc quan tim
(Chen, Wang, 2002). Mot s6 phuong phép sic
ky da duoc dé xudt dé xac dinh nhimng
methylxanthine nay (Coco et al., 2007). Tuy
nhién, chi c6 mot vai phuong phéap trong sd
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cac phuong phap sic ky dé cho phép su tach
biét hoan toan ctia ba hop chat, c6 yéu cau xur
ly mau trude khi do, hodc khong chi ra cac
gidi han phat hién rat thap.

Phan 16n cac phuong phap x4c dinh caffeine,
theobromine va theophylline déu st dung sic
ky long pha dao. Hau hét cac phwong phéap
HPLC st dung detector UV dé phat hi¢n,
trong d6 chu ky tach trong khoang 7 dén 22
phat. Trong mot nghién ctu gan day,
Zambonin va dong tac gia da sir dung mot cot
C18 than hep (250mm x 2,1mm) dé tach va
xac dinh methylxanthine trong nudc tiéu. Tuy
nhién, st dung tde do dong 0,2 ml/phit va ty
1¢ pha dong 20% MeOH, chu ky tach khong
duoc hoan thanh trong it hon 22 pht.

Mat khac, phuong phap khong tich sir dung
thiét bi do dac don gian va phd bién hon. Trén
co s& do, caffeine va theobromine c6 thé duoc
xé4c dinh ddng thoi trong ca phé va cac loai tra
bang phd UV sau khi sir dung toan tin tng
dung trong phan tich phu hop (Lopez-Martinez
et al., 2003). Cac nghién ctru cua Tzanavaras
va dong tac gia da dé xuat mot phuong phap
HPLC méi dé xac dinh dong thoi cia ba
methylxanthine: caffeine, theobromine va
theophylline - trong cic mau khac nhau, sir
dung cot sic ky monolithic hep méi. Phuong
phap nay phan tich nhanh hon va kinh té hon
trong viéc tiéu thu cac dung moi hiru co so véi
cac nghién ciu trudec d6 vé RP-HPLC va
(Chen et al., 1998) phuong phap IC, nhanh
hon va nhay hon qua trinh tach CE (Regan va
Shakalisava, 2005). Chuan bi mau don gian va
kha ning cia viéc xac dinh dong thoi cua tat
ca cac chat phan tich trong mot 1an do. Phuong
phap duogc phat trién va dugc tdi wu hoa dé ap
dung cho mot loat cdc ma tran mau bao gém
ca phé, tra, nudc ngot, dd uéng thao duogc, ca
cao, 56 ¢d la va dugc pham.
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Trong nghién ctru nay, mot phuong phép phan
tich da dugc phat trién dé xac dinh dong thoi
caffeine, theobromine va theophylline trong
ché bang phuong phap sic ky 1ong hiéu ning
cao pha dao (HPLC) v6i bo phat hién UV, cho
phép bom tryc tiép mau ma khong can xir ly
trudc, ngoai trir mdt budc loc. Qua trinh nay
cho phép xac dinh cac hop chét trong it hon 12
phiit vi mot gidi han phat hién thép.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Héa chit va dung cu

a) Héa chat

Chét chuin bao gom: caffeine dang bot cua
Sigma-Aldrich, theobromine dang ran véi do
tinh khiét > 98,5% cua Sigma-Aldrich,
theophylline khan vé&i do tinh khiét > 99%
dang bot cua Sigma-Aldrich. Dung mdi: kénh
B: Metanol d¢ tinh khiét > 99,9% ctia Merck,
kénh C: acetonitrile d6 tinh khiét > 99,9% cua
Merck, kénh D: nudc deion. Héa chat khac:
dung dich amoniac NH3 22%, Metanol dd tinh
khiét > 99,9%.

b) Dung cu

Dung cu bao gém: Pipet: 1, 2, 5, 10, 20ml,
micro pipet 10-100pm, micro pipet 100-
1000um va dau con, lo dyng miu 2ml dung

cho may chay séc ky, binh dinh muc: 5, 10,
50, 100ml, dng dong, phéu, gidy loc.

Thiét bi

Thiét bi st dung trong nghién ctru gébm: can
phan tich chinh xac dén 0,0001g, may rung
siéu 4m, may diéu nhiét, hé théng sic ky long
hi¢u nang cao HPLC cua hang Shimadzu, Nhat
Ban gém (Bo loai khi dung moi, Degasser-
DGU-14AM, van tron dung moi FCV-
10ALyp, bom dung méi bén kénh LC-
10ADvp, bd 6n nhiét cot tich CTO-10 ASye,
van bom mau véi thé tich vong mau 20pl,
detector UV-Vis SPD-M10Ave, hé diéu khién
SCL-10Avp, phdm mém diéu khién va xir 1y s6
litu LCMS solution Ver 3, cOt sic ky:
LiChrospher 100 RP-18 (5um)).

Chudn bi méu
a) Thu thdp madu

Trong nghién ctru nay di tién hanh phan tich
caffein, theophylline va theobromine trong céc
mau ché ¢ 1 sb tinh mién ndi Viét Nam: Phu
Tho, Thai Nguyén, Lao Cai va Nghé An. Céc
mau 14 ché va bip ché dugc phoi va sdy kho &
60°C sau d6 duoc nghién thanh bot min du
dung cho nghién ctru va dugc luu gitt trong thi
hat 4m ¢ Vién Khoa hoc Lam nghi¢p Viét Nam
va B6 mon Hoda phan tich truong PHKHTN.

Bang 1. Bang dia diém 1y mau bup ché va 1a ché

TT Noi lay mau S6 lvong Ngay lay mau
Lache Bip che
1 Huyén Thanh Thay - tinh Pha Tho 4 6 23/04/2016
2 Huyén Thanh Ba - tinh Pha Tho 1 1 04/09/2016
3 Huyén Boan Hung - tinh Pha Tho 1 1 02/09/2016
4 Huyén Phong Hai - tinh Lao Cai 1 1 21/05/2016
5 Huyén Linh Dwong - tinh Lao Cai 2 2 22/05/2016
6 Huyén Bai Tt - Thai Nguyén 4 10 16/04/2016
7 Huyén Thanh Chwong - Nghé An 4 4 01/09/2016
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b) Chiét mau

Cac mau bot ché can chinh x4c 2g mdi mau,
sau d6 dugc cho vao binh tam giac 500ml da
c6 50ml nudc deion va 4ml dung dich NH3s
1%/EtOH 60% & 80°C. Sau khi rung siéu
am trong 10 phat dé nguodi dung dich rdi
thém 50ml nudc deion. Sau do6, dung dich
duoc loc qua gidy loc r6i loc qua mang loc
0,25pum. Dung dich mau thu dugc dugc pha
lodng theo ty 1& thich hop dé do bang may
HPLC. Cac mau phan tich sau khi chiét duoc
bao quan trong ti lanh & 20°C khéng qua
2 ngay.

2.2. Phuwong phap nghién ctru

Sic ky long 1a mot ky thuat tach chit dya
trén su to hop cua nhiéu qua trinh vira c6
tinh chat hoa hoc lai vira ¢6 tinh chét 1y hoc.
N 1a nhirng cin bing dong xay ra trong cot
sac ky gitta pha tinh va pha dong, 1a sy van
chuyén va phan bd lai lién tuc cta cac chit
tan (hon hop mau phéan tich) theo ting 16p
qua chét nhoi ¢t (pha tinh) tir dau cot tach
dén cudi cot tach.

Pé xac dinh dong thoi theobromine, theophylline
va caffeine bang phuwong phap sic ky long
hi€u nang cao, can thuc hién céc nodi dung sau:
- Tim diéu kién t6i wu ciia phuong phap sic ky
long dé xac dinh dong thoi theobromine,

theophylline va caffeine: Chon thé tich vong
mau, budc séng detector, pha tinh, pha dong
(ty 1& pha dong va thanh phan pha dong).

- Khao sat diéu kién chiét mau: thoi gian chiét,
nhiét do chiét, dung moi chiét, luong dung
dich NHj3 1%/etanol 60%.

- Banh gia phuong phép phan tich: Khoang
tuyén tinh, gi¢i han phat hién LOD, giéi han
dinh luong LOQ, d0 chum (d¢ lap lai), do
dung (d6 chéch, do thu hoi).

- Ap dung phuong phép duogc xay dung dé xac
dinh caffein, theobromine va theophylline
trong cac mau 14 che, bup ché & ving nui phia
Bic Viét Nam nhu ¢ tinh Lao Cai, Thai
Nguyén, Pht Tho va, Nghé An....

ML KET QUA VA THAO LUAN

3.1. Khio sat cac diéu kién toi wu xac dinh
dong thoi TB, TP, va CF trong ché

Pé tim duoc cac diéu kién tdi wu cho qua
trinh ky déi theobromine,
theophylline va caffeine. Chung t61 da khao
sat budc song tdi wu, thanh phan pha dong,
tbc do pha dong. Va dé tim diéu kién téi wu
trong qué trinh chiét mau, cic nghién ctru
khao sat vé thoi gian chiét, nhiét do chiét,
dung moi chiét va luong dung dich NHj
1%/EtOH 60% da dugc thuc hién. Két qua
duogc trinh bay ¢ bang 2.

sac vOi

Bang 2. Diéu kién tdi vu xac dinh dong thoi TB, TP va CF trong ché

TT Tén Diém téi wu

1 |Phatinh LiChrospher 100 RP - 18 (5um)

2 |Pha ddng 15% ACN/85% nwdc deion, toc do 0,8 ml/phat
3 | Thé tich véng mau 20 pl

4 | Bwdc séng 271 nm

5 |Dung méi chiét Nuwéc deion

6 |Thoi gian chiét 15 phut

7 | Nhiét do chiét 80°C

8 | Dung dich NH3 1%/ Etanol 60% 4 ml
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Hinh 1. Sic db tach (a) Theobromine, (b) Theophylline va (c) Caffeine

3.2. Tham dinh phwong phap phén tich

a) Xay dung dwong chudn

Tur cac két qua diéu kién ti wru di néu & bang
2, tién hanh khao sat khoang tuyén tinh cua
phép do xac dinh dong thoi theobromine,
theophylline va caffeine: pha mét day dung

dich chuan hdn hop cua ba chét caffeine,
theophylline va theobromine c6 nong do tu
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Hinh 2. Pudng chuin cua (a) Theobromine, (b) Theophylline va (c) Caffeine
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Bang 3. Bang gia tri danh gia sai sb hé théng cua cac duong chuin

Chét Phwong trinh héi quy Phwong sai F tinh F bang

y =(116858+1493) x 18115350247

B 1,87 4,39
y = (115778+1932) x + (95436+12732) 9672623766
y =(99865+1511) x 18139933642

P 2,87 4,39
y = (98479+1580) x + (121478+102994) 6329385023
y = (93546+1360) x 14646004210

2,62 4,39
CF |y =(92341+1489) x + (105327+96870) 5599083618

Tu két qua tinh toan déu cho gid tri Fypp <
Foang, Nhu vay su khac nhau gitra gia tri a va
gia tri 0 1a khong cd y nghia, hay c6 thé coi
a = 0. Nhu vay phuong phap tién hanh séc
ky khong mac sai s6 hé thong (Ta Thi Théo,
2008). Vi vay v6i muc tiéu nghién cuu la

cac mau ché nén c6 thé chon diéu kién phan
tich nay.

Tu duong chuan ta x4c dinh duoc gid1 han
phat hién LOD va giéi han dinh lugng LOQ
(Tran Thi Tuyét Thu et al., 2012) cua phuong
phép theo bang 4.

Bang 4. Gi6i han phat hién va giéi han dinh luong theo phuong trinh hdi quy

T Chét Hé sbgécb | Do léch chuans, | Ci6ihanphathién | Gioi han dinh
(ppm) lwong (ppm)
Theobromine 115778 52031 1,48 4,49
Theophylline 98478 42089 1,41 4.27
Caffeine 92341 39587 1,41 4,29

b) Bo chum va do dung cua phwong phdp

Do chum cua phuong phap duoc bicu dién
dudi dang sai ) tuy¢t ddi SD hodc sai sb
trong d6i RSD % (Tran Cao Son, 2010). P
dung duoc xac dinh trén mau che, thém chuén
tai 3 muc néng d6 2ppm, 20ppm va 50ppm.
M&i murc tién hanh 1am lap lai 4 1an. Tinh do
thu hdi theo cong thirc sau:

Cm+c m
RY% = = —2 x 100

c

Trong d6: R%: Do thu hdi %

Cmec: NOng do chat phan tich trong mAiu
thém chuan;

Cc: Nong d6 chuan thém (ly thuyét);
Cm: Nong do chit phan tich trong mau thir.

Két qua cia d6 chum va do dang duoc danh
gi4 voi gio1 han cho phép theo AOAC.

Bing 5. Do 1ip ciia phwong phap trén miu ché

TT Chét Néng dd (ppm) SD RSD (%)
Theobromine 9,06 93753,37 8,20
Theophylline 4,63 46099,19 7,35

Caffeine 84,41 439972,30 5,57

Phan trim d6 léch chuin va do léch chudn
twong ddi RSD% ctia phuong phap ddi véi ba
chat phan tich c¢6 gia tri tir 5,57 - 8,20% so
sanh v6i gidi han cho phép ciia AOAC nong
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do khoang 1ppm-100ppm, RSD% ndm trong
khoang 11% dén 5,3%. Vi vay phuong phap
nay c6 dd 1ap phu hop véi xac suat thong ke.
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Bang 6. Do thu hoi cua phuong phép phén tich

T Chat Chuan thém (ppm) Nong doé TB (ppm) R (%)
0 8,75 0
. 2 10,95 103,24
1 Theobromine
20 27,96 90,30
50 58,15 92,92
4,55 0
. 2 6,39 94,04
2 Theophylline
20 23,51 96,84
50 52,00 96,93
78,99 0
) 2 80,85 97,98
3 Caffeine
20 96,14 90,39
50 124,47 95,90

Do thu hdi & cac ndong do khic nhau co ky
vong khac nhau. Trong truong hop phan tich
cac chat ham luong vét c6 thé tham khao tiéu
chuédn ciia hoi dong chau Au theo AOAC. Qua
bang sd liéu 6 ta thiy d6 thu hoi ciia phuong
phap phan tich tai 3 diém thém chuan khéc
nhau ciia 3 chat phan tich nam trong khoang
90,30 dén 103,24%. Céac gia tri nay déu nam
trong khoang giéi han cho phép cia AOAC
noéng do6 khoang 1ppm-100ppm, RSD% nam
trong khoang 80% dén 110%. Vi vay khoang

ndng d6 khao sat thi phuong phap phan tich co
d6 chinh sac dap Gmg yéu cau thong ké.

3.3. Két qua phan tich miu that
a) Phan tich mau ld ché

Tién hanh phan tich, danh gid lugng caffeine,
theophylline va theobromine trong cac mau 1a
ché va bup ché ¢ cac dia phuong khac nhau.
Két qua phan tich cac mau 14 ché va bup che
duoc néu ¢ hinh sau.

4 -
3.5 1
3
2,5 1

2_

% Khdi lwong
o ~
ol [ o1
1 1 1

o
I

Pha Tho

La che

TTL|TT2|TT3|TT4| TB| DH| PH [LH1|LH2|DT1|DT2|DT3|DT4 TC1{ TC2 TC3| TC4
Lao Cai

ETB% mM®TP%m®™CF%m

Thai Nguyén Nghé An

Hinh 3. Phan trim khdi lwong cac ankaloid trong cdc mau 14 che
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Hinh 4. Phan tram khdi lugng cac ankaloid trong cic miu bup che

Hién nay, & Viét Nam cay che¢ da dugc phan
bd rong trén pham vi ca nude. Nhitng ving
trong ché 16n chu yéu trén cac dat xam
(Acrisols) phat trién trén phién thach sét, gonai
va mica, sa thach, phu sa c6 va dat do
(Feralsols) phat trién trén bazan (Tran Thi
Tuyét Thu et al., 2012). Dét trong ché Viét
Nam cé phan tng axit tir chua dén chua nhe,
ham luong chét hitu co khoang 1 - 2%, nghéo
lan, kali, canxi, magié va c6 ham lugng sét,
nhom cao. Ngoai ra dat trong ché con ¢ thanh
phan co gidi niang, chu yéu do duoc hinh thanh
trén cac da me giau sét, cAu trac kém va it toi
x6p. Nhiéu nghién ctru cho thiy dat trong che
ctia nude ta ¢6 ham lugng chat hitu & mirc thap
va dao dong rong tir rit nghéo dén trung binh
(thudng < 2). O nhitng ving trong ché c¢6 diéu
kién khi hau thuan loi cho su tich lity chét hitu
co va it b1 x61 mon rua tr6i thi ham lugng chét
hitu co dat & mirc kha. Ham lugng chat hitu co
trong dat trong ché ¢6 sy khac nhau rat rd giita
cac nhom dat khac nhau. Tai cac ving dat
trong ché c6 dau tu thAm canh cao nhu & Phu
Tho, Thai Nguyén, Lao Cai, Nghé¢ An c6 thuc
hién bién phap che phii lau nam dat déu co
ham lugng chit hiru co & muc trung binh kha
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dén rat giau. DSi voi nhitng vudn ché quy mod
h¢ gia dinh & Phi Tho c6 mic dau tu thép thi
ham luong chét hitu co dat chi & mirc nghéo
dén trung binh. Theo nghién ctru cta Tran Thi
Tuyét Thu va dong tic gia nim 2010, ham
luong chat hitu co trong 3 md hinh tham canh
cao, trung binh va thap ¢ ving trong ché Tan
Cuong, Thai Nguyén la 4,13%, 3,63% va
2,76%. Ham luong chat hitu co trong dat trong
ché cua ho gia dinh & Phii Tho c6 mirc dau tu
trung binh dao dong tir 1,8% dén 2,81%. Cho
thdy sy tich liiy ham lugng chat hitu co trong
dat trong ché & Viét Nam phuy thudc chii yéu
vao k¥ thuat canh tac va hoat dong quan ly dau
vao cung cap phan bon va ngudn chat hitu co
cho dat. Vi vay chit luong dit anh hudng rat
nhiéu dén chit luong 1a thanh phan cic chat
héa hoc trong che.

Dbi voi 14 ché: Theo hinh 3 cho thay két qua
pham trim khéi luong ctia 3 ankaloid 14 cao nhat
0 Nghé An voi mau ché do duge & mau TC2 dat
két qua cao nhit 1a 0,191% theobromine,
0,119% thephylline va 3,517% caffeine. Va
két qua thap nhat 1a dbi voi mau PT1 ¢ Thai
Nguyén voi 0,059% theobromine, 0,049%
thephylline va 0,859% caffeine. Két qua ciing
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cho thdy ty 1¢ phan trim ba ankaloid trong 14
ché theo thtr tw giam dan cac tinh: Nghé An >
Lao Cai > Phu Tho > Thai Nguyén. Hinh 3
ciing chi ra rang, ty 1é thanh phan 3 ankaloid bi
anh huong nhiéu boi phuong thiic trong che.
Tai cac dja diém cheé trong tap trung c6 két qua
ty 1¢ phan trim cac ankaloid cao hon khi trong
tai nha. Nhung ddi véi tinh Thai Nguyén mic
du trong tap trung nhung lai cho két qua ham
luong cac ankoloid thap vi trong qua trinh 14y
mAu, nhan thiy dat trong ché & khu vuc nay da
duoc canh tac 14u ndm va bi thoai héa nhiéu so
véi céc tinh khac ma chua c6 phuong phap cai
tao dat hop 1y.

Pbi voi bip ché: Theo hinh 4 cho thy két qua
pham tram khdi lwong cua caffeine cao nhat &
mau TC2 & Thai Nguyén dat két qua cao nhat
13 4,239% caffeine va thap nhat 1a dbi voi mau
DT3 ¢ Thai Nguyén véi 2,391% caffeine.
Trong khi d6, v6i theobromine cao nhat & TT6
thudc tinh Pha Tho véi 0,082% va thap nhat
DT2 ¢ Thai Nguyén 0,127%. Con dbi véi
theophylline cao nhit & LD2 tinh Lao Cai voi
0,307% va nho nhét 0,072% ¢ DT10 tinh Thai
Nguyén. Vi vdy tinh Thai Nguyén déu co két
qua ty 18 % ba ankaloid 1a nho nhét. Két qua
ciing cho thdy ty 1¢ phan trim ba ankaloid
trong bap ché theo tht tuy giam dan cac tinh:
Phi Tho > Nghé An > Lao Cai = Thai
Nguyén. Hinh 4 ciing chi ra rang, ty 1¢ thanh
phan 3 ankaloid bi anh huong nhiéu boi
phuong thirc trong ché va nguoc lai véi két
qua phan tich mau 14 cheé. DPdi véi bap che, tai
cac dia diém ché trong tap trung c6 két qua ty
1¢ phan trdm cac ankaloid thap hon khi trong
tai nha. D6i voi tinh Thai Nguyén mic du két
qua ham luong cac ankoloid thap vi trong qua

trinh 14y mau, ta nhan thay dat trong ché ¢ khu
vuc nay da duogc canh tac lau nam va bi thoai
héa nhiéu so voi cac tinh khac ma chua c6
phuong phép cai tao dat hop 1y.

IV. KET LUAN

T két qua nghién ctu xac dinh dong thoi
theobromine, theophylline va caffeine trong
mau ché & mot sd tinh phia Bic Viét Nam
bing may sic ky long hiéu ning cao HPLC
cho thiy phuong phap HPLC - UV - Vis c6 do
nhay cao, v6i phuong phap xir 1y mau don
gian khong gy anh huong dén méi trudng va
giam chi phi phan tich. Két qua phan tich mau
thue: da xac dinh duoc déng thoi ham lugng
TB, TP va CF trong ciac mau 14 ché va mau
bup che¢ ¢ 4 tinh Phu Tho, Thai Nguyén, Lao
Cai va Nghé An. Két qua phan tich mau thuc
cho thdy cac dia diém trong ché khac nhau cho
phan trim khdi luong thanh phan ba ankaloid
trong ché 1a khac nhau va ba thanh phan nay
chiu anh huéng rat nhiéu boi phuong phap
canh tac va phan bon cho cheé. Tuy nhién két
qua vé s6 mau thyc danh gia trong nghién ctru
con han ché va chua phan tich dugc chinh xac
thanh phan chat dinh dudng trong dat anh
huong dén chat lugng ché. Vi vay két qua méi
chi ¢6 ¥ nghia ban déu dinh huéng cho nghién
ctru sdu hon vé thanh phéan cac ankaloid trong
ché & cac ving mién khac nhau.

Pay 1a nhitng nghién ciru bude dau dé tao tién
dé¢ cho cac nghién ciu thanh phan
theobromine, theophylline va caffeine trong
mAu ché ¢ cac ving mién khac nhau tir d6 xac
dinh duoc ngudn gdc va mbi twong quan cua
thanh phan ché véi chat dinh dudng trong dat
trong che.
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