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XAC PINH HAM LUQNG CAFEIN TRONG HAT CA PHE CHE CATIMOR VA
TRA HOA VANG (Camellia chrysantha)
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TOm tidt: Chiing t6i nghién ciru ham lwong cafein trong cdc mau hat ca phé khé Catimor trong

tai Mai Son, Son La va trong cdc mdu tra hoa vang (Camellia chrysantha) trén th; frwong. Si dung

phurong phdp HPLC dinh lwong dwoc cafein trung binh trong 5 mdu hat ca phé khd 1a 1,18%, cafein
trong 02 mau tra hoa vang trén thj trong 1a 0,003% (HV-01) va 0,318% (HV-02).

Tir khéa: Ca phé catimor, Son La, tra hoa vang, cafein.

1. MO PAU

Cafein (1,3,7-trimethylxanthine) la mot
alkaloid thuéc nhoém purine, né 1a chat kich
thich co trong hon trong 60 loai thyc vat bao
gom ca phé, ca cao, tra v.v... Ngoai ra cafein
cling c6 mit trong céc loai thuc pham cong
nghiép nhu nudc tang luc, nudce giai khat, v.v.
Tuy nhién, cafein ciing gy ra mot sb tac dung
phu nhu ting huyét ap, ting nhip tim [1]...
Nhu vy, mot sé nguoi sit dung sé& thich loai ca
phé hodc tra c6 ham lugng cafein cao, dang va
nguyén chét, nhung mot sé nguoi bi di Gmg
hoic “say” cafein s& thich udng ca phé hoic tra
khong chura/ chira it cafein. Do do, viéc dinh
luong cafein rat quan trong. Mai Son, Son La
1a dia phuong c6 dién tich cay ca phé 1on nhat
tinh Son La véi co cau gidng cha yéu 14 ca phé
ché Catimor. Catimor la sy lai tao giira cafe
Timor (ca phé Timor dugc lai tao tir ca phé
Arabica va Robusta) va Caturra. Viéc danh gia
chat luong hat ca phé mot phan thong qua do
dang cua hat do ham luong cafein chi phdi.
Nam 2016, Chamira Dilanka Fernando va
Precthi Soysa xac dinh dong thoi caffeine va
cac catechin trong san pham tra bang HPLC
[2]. Nam 2020, Stanislava Ivanova va cdng su

xac dinh Caffeine trong cac thuyc pham chirc
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nang hd trg giam can bang phuong phap HPLC
[3]. Tai Viét Nam, tac gia Pham Cao Bach va
cong su da xac dinh cafein va céc hoat chét
khac trong tra hoa vang trong tai Ba Chg,
Quang Ninh bing HPLC [4]. TCVN
9723:2013, 1SO 20481: 2008 cho phép xac
dinh cafein trong cac dang ca phé bang phuong
phap HPLC. Tra hoa vang (Camellia
chrysantha) dang la mot loai tra dugc sir dung
phd bién gan day tai Viét Nam va duoc coi la
“nir hoang céc loai tra”. Tra hoa vang néu co
nguon goc tu nhién s& co vi rat thom ngon, tuy
nhién hién nay thi truong bay béan tri noi
nhiéu loai khéng ré nguon gdc, loai tra nay
udng vi khong thom, ding nhe, viéc phan tich
cafein trong mot s6 mau tra hoa vang c6 y
nghia quan trong d6i v6i ngudi tiéu ding trong
viéc lya chon san pham. Nhu vay HPLC la
phuong phap phd bién va thich hop dé dinh
luong cafein.

Trong bai bao nay, chiing t6i nghién ctu
ham lugng cafein trong cdc mau nhan hat ca
phé Catimor trong tai Mai Son, Son La va
trong cac mau tra hoa vang (Camellia
chrysantha) sy kho trén thi truong. Nghién
ctru nham so sanh ham luong cafein trong cac
hat ca phé kho tai viing trong ca phé khéc nhau



& huyén Mai Son, dong thoi so sanh ham luong
cafein gitta tra hoa vang va ca phé dé dua ra
dinh huéng sir dung d6 udng cho nguoi tiéu
dung.

2. THUC NGHIEM

2.1. Thiét bi, hoa chdt

Thiét bi:  May rung siéu am, khir khi, bé
diéu nhiét, bo hiit chan khong, may do do am.

Hé thdng sic ky long hiéu ning cao Model:
Agilent 1260 Infinity 11 ( Agilent Technology —
Puc), bom dung mdi 4 kénh ap sudt 600 bar
G7111B, thiét bi tiém mau ty dong G7129A,
budng diéu nhiét da cot G7116A, detector mang
Pi-6t G7115A, cot phan tich Eclipse XDB-C18
4,6x250, 5pm Analytical.

Héa chat: Cafein chuan tinh khiét phan tich
dang bot (Merk), nuéc dé ion, methanol ding
cho HPLC. Tét ca cac dung dich chuén cafein
va dung dich mau phan tich dugc pha bang hdn
hop nudc- methanol (v/v=76:24) va loc qua
syringe 0,2pm trude khi phan tich HPLC.

Nghién, can
khoang m(g) Thém nuéc
b6t trong binh siéu sach, dun
dinh mac” »| céch thay dén

+ MgO* 90°C, l4c déu

2.2. Ldy mdu va xa I mdu phan tich

- C4c mau nhan hat ca phé khd nguyén chit
chua rang duoc lay ngau nhién dai dién 05 mau
tai cac xa Chiéng Mung, Chiéng Ban, Chiéng
Mai, Chiéng Chung, Chiéng Dong (bang 2.1).
- C6 02 mau tra hoa vang kho duoc mua tir cho
trung tim — TP Son La va tai Qué Phong —
Nghé An (bang 2.1).

Cac mau hat ca phé duoc xu ly theo
TCVN 9723:2013 —“Ca phé va sdan pham ca
phé — Xdc dinh ham heong cafein bang sdc ky
long hiéu nang cao (HPLC) — Phwong phap
chuan”.

Cac mau tra hoa vang (hinh 3.2) duoc Xt
ly theo TCVN 9744:2013 — “Ché va ché hoa
tan dang ran — Xdce dinh ham heong cafein —
Phurong phdp sdc ky léng hiéu néing cao”
Quy trinh xur Iy mau theo cac TCVN ¢4 thé tém
tit theo so dd A sau:

D& ngudi, dinh murc téi
»| vach bang nuéc siéu sach

Dung dich do HPLC

Giir 90°C trong 20p

Loc qua gidy loc
Whatman

A

Dung dich pha
lodng bing pha

Loc qua syringe dong HPLC

0,2um

So do A: Tom tat quy trinh xiz Iy mau

“: Ty 1é khoi lrong mau/MgO phu thuge vao logi mau



Bdng 2.1: Ky hiéu va vi tri ldy mau

Ki hig¢u . . x
. Loai mau Vi tri lay mau
mAu
M1 Hat ca phé kho nguyén chét Chiéng Mung
M2 Hat ca phé kho nguyén chat Chiéng Ban
M3 Hat ca phé kho nguyén chét Chiéng Mai
M4 Hat ca phé kho nguyén chét Chiéng Chung
M5 Hat ca phé kho nguyén chét Chiéng Dong
HV-1 Tra hoa vang say lanh nguyén béng Cho trung tdm TP Son La
HV-2 | Trahoa vang sdy nhiét nguyén bong Qué Phong — Nghé An

3. KET QUA VA THAO LUAN

3.1. Khdo sdt cdc diéu kién t6i wu phan tich

cafein bang HPLC

Céc diéu kién chuan phan tich cafein bang
phuong phap HPLC da dwoc néu r6 tai TCVN
9723:2013, tuy nhién tng véi mdi hé thong
HPLC khéac nhau, mét s6 diéu kién nhu buéc
s6ng téi wu, ti 1é pha dong tbi wu va thoi gian
phan tich c6 thé thay doi, do d6 chung t6i khao
sét lya chon budc song va ti 1€ pha dong phu
hop véi thiét bi HPLC hién cd. Céc két qua chi
ra rang: Budc song t6i wu 1a 273nm, pha dong
t6i wu gdm methanol va nudc ti & thé tich
tuong Gng 24:76, tbc do pha dong 1ml/phdt,
thoi gian phan tich 6 phat cho méi mau va peak
cafein chuan xuat hién tai thoi gian luu x4p xi

4,5 phut.

3.2. Dung dwong chudn, tinh LOD, LOQ
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Két qua do 1ap lai 3 1an m&i mau chuan cho
thay, tai c4c gia tri nong d6 dé xay dung duong
chuan, RSD déu nho hon 5%. Phuong phap ¢
do6 lap lai tét. Chon gié tri nong do cafein 20
ug/ml & khoang gitra duong chuan, do 1ap lai 10
lan, thi ndng d6 cua dung dich tinh theo duong
chuan cho két qua c6 RSD =0,8% Va tiucnghiem <
tiythuyet d0 Vay duong chuan dat do tin cay thdng
ké 95%.

Pha cac dung dich chuan cafein nong do
tang dan: 0,5 pg/ml; 5,0 pg/ml; 10,0 pg/ml;
20,0 pg/ml; 30 pg/ml; 40 pg/ml. Tién hanh
phan tich cac mau chuén trén hé thong HPLC,
do dién tich peak cua cafein. Pudng chuan dung
duoc la sy phu thudc caa dién tich peak (Y) va
nong d6 (X) (hinh 3.1). Puong chuan dwoc vé
bang phan mém excel va tinh toan LOD, LOQ
theo phuong phap 3o (bang 3.1).
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Hinh 3.1: Puong chudn cafein

Phuong trinh dudng chuan thu dugc co
dang y = 56,438.X — 1,506. Khi xtr Iy thong ké
s liéu duong chuan nhan thay b#0 1a khong co
nghia nén chdp nhin b=0 (P=95%), khi do
dang day du cua phuong trinh dudng chuan 1a

Y = (56,385+0,099).X.

Bing 3.1: S0 liéu thong ké ciia dwong chudn

R2 1,000 |&=Sat 0,099
t |2571 |LOD=3S/a |0,113
LOQ=10S,/a | 0,376

Vay dua theo phuong phap 30, ta tinh duoc:

Gi61 han phat hi¢n cia phuong phap la:
LOD =0,113 pg/ml.

Gi61 han dinh luong cia phuong phép la:
LOQ = 0,376 pg/ml.

3.3. Pdnh gid dp thu hai

Mau ca phé M3 dugc xut ly theo TCVN
9723:2013 va mau tra hoa vang HV-1 duoc xir
ly theo TCVN 9744:2013, tuy nhién ¢ giai doan
dau tién thém cafein chuan géc 1000 pg/ml sao
cho ndng do cafein twong ddi & mic nong dod

thp, trung binh va cao thudc khoang duong

a  |96,385 |5 2,121 chuan. S liéu duoc tong hop trong bang 3.2.
Sa 0,039 f 5,000
Bdng 3.2: Két qua khao sat hiéu sudt thu hoi
Noéng do A X Khoi L Néng do cafein "
Kihiéu | cafein thém HE so lwong Dign tich tong tinh theo Hieu
x 2 pha x pic 3 2 suat thu
mau chuan ban lo4n mau (MAUS) dwong chuan hdi (H%)
déu (ug/ml) 9| (gam) ' (ug/mi)
0 2 0,2050 1300,947 46,145
M3-spike 15 2 0,2041 1711,463 60,706 97,1
30 4 0,2011 1077,844 76,463 101,1
0 1 0,2004 ND ND
HV-1-
] 15 1 0,2056 830,778 14,734 98,2
spike
30 1 0,2084 1680,837 29,810 99,4

*ND : Khéng phat hién duoc
Két qua chi ra hiéu suat thu hdi trung binh
ctia phuong phap 16n hon 90% nén két luan

phuong phap chiét tach cafein va dinh luong
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bang HPLC &ng dung cho mau ca phé va tra hoa
vang c6 do thu hoi tét.

3.4. Phan tich mdu thuc



Hinh 3.2: Hinh anh mét sé mau phan tich

Céc mAau hat ca phé nguyén chat (hinh 3.2c),
kho duoc xir ly theo TCVN 9723:2013 va mau
tra hoa vang (hinh 3.2a,b) dugc xu ly theo
TCVN 9744:2013. C4c mau sau khi nghién
thanh bot duoc do ham am bing may do
chuyén dung. Dién tich peak sic ky lay trung
binh 3 lan do 13p lai.

Bang 3.3: Két qua phan tich mau thuec theo phirong phdp dwong chudn

i | Knéi | Vo) HE o Néng do | Hamluong

hisy | luong dich | pha | Diéntichpic | cafeintrong | Doam | cafein trong
X mau | chiet | lodng | o Ay6) | mAudich chiét | (%) mau thyc
mAau : .
(mg) | (mL) (ng/ml) (%)

HV-1 | 0,2004 50 1 ND ND 5,53 ND
HV-2 | 0,2083 50 1 686,355 12,173 8,11 0,318

M1 0,2024 50 2 1211,748 42,981 6,32 1,133

M2 0,2033 50 2 1265,536 44,889 6,40 1,192

M3 0,2050 50 2 1300,947 46,145 6,88 1,209

M4 0,2017 50 2 1117,363 39,633 7,15 1,058

M5 0,2104 50 2 1383,957 49,089 10,76 1,307

Céc mau thuc sau khi chiét, pha lodng thich
hop bang pha dong va phan tich HPLC thi ¢6 6/7
mau cho két qua nong do cafein nam trong
khoang duong chuan (bang 3.3). 5 mau hat ca phé
déu co6 ham luong cafein trén 1%, ham luong
cafein trung binh ciia 5 mau la 1,180%. Sir dung
chuan student so sanh thay khdng c6 su khac nhau
c6 nghia gitta cac gia tri ham lugng nay (do tin
cay 95%) nén c6 thé két luan cac ving trong ca
phé & Mai Son cho chét lugng ca phé (vé ham

luong cafein) 1a trong duong nhau.
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Tuy nhién, khi phan tich HPLC dich chiét
mau HV-1 khi chua pha loing khong thay tin
hiéu peak cafein rd rang (tin hiéu dudi gidi han
phét hién) va khi c6 dic 10 lan bang bay hoi
nude (duoc dung dich A) va phéan tich theo
phuong phép duong thém chuan c6 xac dinh
dugc ham lugng cafein rat thap 0,003% (bang
3.4).

Ngoai ra, tin hiéu cac tap chat khac thu duoc
tir séc ky do mau HV-01 khi ¢6 dic 10 lan (hinh
3.3) cling thap hon nhiéu so véi HV-02 tir diéu

nay c6 thé nghi ngd mau tra hoa vang HV-1 da



thém cac nghién ctu rong hon vé cc catechin
chinh (EGC, EGCG, EC va ECG), ham lugng

bi chiét xuit dugc chat truéc khi dua ra thi
truong va san pham tra HV-01 khéng ré ngudn
g6c nay it co cong dung ddi véi stc khoe. Dé C4cC vitamin,...trong tra hoa vang.
kiém chiing nhan dinh trén van can thiét cé

Bdng 3.4 : Két qud phdn tich phwong phdp dwong thém chugn mau HV-01

V dung dich =10(ml)
Soods | Nong do Ham
Phuon Nong do g ¢
v dd Dién he cafein cafein lugng
chuin | V pha : trinh x :
STT | Vdung | Ccio | dang | HEhpic | duong | trong dung | trongmau ) catein
dich A >ng A dich A dich chiet trong
100 | HPLC | (mAus) | them Y U thuc
()| kgt huan | ugml) | g | (%)
(ml)
1 5 01 | 49 |80,333
2 5 02 | 48 [130526
3 5 03 | 47 [190257| VY=
28,376+ | 1,090 0,109 0,003
4 5 04 | 46 [230584| 5502 C
5 5 05 | 45 290,680
6 5 06 | 44 |340326

DAD1 A, Sig=273.4 Ref=500,50 (EACHEMSTA 00 2 MAU 67 2022-02-01 17-31-21\018-FP1-C2-caffein mau HWV-01 co dac 10 lan goc.D))
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Hinh 3.3 : Sdc ky @6 mau HV-01 khi cé dac dich chiét 10 lan

DAD1 A, Sig=273,4 Ref=500,50 (EACHEMSTA...00 2 MAU &7 2022-03-01 17-31-21\017-P1-C1-caffein mau THV-2.D)
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Hinh 3.4: Sdc ky d6 mau HV-02
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KET LUAN VA KIEN NGHI:

D3 dinh luong duoc cafein trong 5 mau hat
ca phé kho dai dién trong tai Mai Son, Son La.
Ham luong cafein trung binh trong 5 mau I
1,18%, va xir ly théng ké s liéu cho thay
khéng c6 su khac nhau vé ham luong cafein
trong cac mau hat ca phé kho trong ¢ 5 xa khac
nhau (voi do tin cay 95%). Diéu nay cho thay
chat lwong hat ca phé (vé ham luong cafein) la
tuong duwong nhau gitra Cac vung.

Nghién ctru ciing dinh lugong duoc cafein
trong 02 mau tra hoa vang trén thi truong trong
d6 mau HV-01 c6 ham lugng 0,003%, mau
HV-02 ¢6 ham lugng 0,318%. Sy khéc nhau
rat 16n vé ham luong cafein trong 2 mau nay
¢6 thé do vaing trong, do phuong phap sy, bao
quan va do bén cung cap.

Véi két qua trén, co thé thdy ham lugng
cafein trong tra hoa vang rat thap so véi trong
hat ca phé. Néu so sanh luong tiéu thu trong
ngay cua mot ngudi (1 cdc ca phé 10 gam voi
1 cdc tra hoa vang 3 gam) thi lwong cafein hap
thu tir tra rd rang thip hon nhiéu tir ca phé
nguyén chét, day 1a mot co so khoa hoc dé goi
y rang st dung tra hoa vang la mét lra chon
thay thé t6t va ty nhién cho céc san pham ca
phé va tra dé han ché tac dung phu khéng mong

mudn tir cafein.
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A STUDY OF ASSESSING CAFFEINE CONTENT IN COFFEE (CATIMOR)
AND YELLOW TEA FLOWERS (Camellia chrysantha)

Pham Thi Chuyen, Tran Hong Son, Le Sy Binh
Tay Bac University

Abstract: This study aimed at assessing caffeine content in dried coffee Catimor coffee
beans grown in Mai Son, Son La and yellow flower tea (Camellia chrysantha) currently on sale at
local markets. HPLC was employed to to make it possible to compare the caffeine content of dried
coffee beans in different coffee growing areas in Mai Son district, and at the same time to compare
the caffeine content between yellow tea flowers and coffee. This study provides some suggestions

regarding the coffee content for beverage.

Keywords: Son La, coffee catimor, caffeine, Camellia chrysantha
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