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TOM TAT
Anh huéng ctia nguyén liéu va ché do6 xir 1y nhiét (chan, hip, sdy) trong quy trinh cong nghé san
xuét bot matcha ché xanh da duoc thuc hién trong nghién ctru nay. Nguyén lidu 1a che Trudi tai xi Loc
An, huyén Phu Loc, tinh Thira Thién Hué dwoc thu nhén tai cac vudn ché Trudi truyen thong c6 do che
bong tw nhién boi cac cdy ban dia da duoc khao sat cac chi tieu chat lugng bao gom: dd 4 4m, tanin,
polyphenol, chat tan, chlorophyll, 46 Hue va cam quan cting nhu sy thay doi cc chi tiéu chat luong nay
v6i cac ché d6 xu 1y nhiét khac nhau. Két qua cho thay rang, nguyén liéu ¢ vuon ché bi che bong tu
nhién 1a phu hop d€ san xuat matcha vi ham luong tanin thap hon la 17,22% chat kh6 (ck), ham luong
chlorophyl tong va mau sac lan luot la 3,37 mg/g ck va 120,00°Hue, cao hon so vdi vuon khong bi che
bong. Phuong phap xur ly nhiét phu hop dugc lwa chon d€ diét men la hap ¢ 100°C trong 2 phit, sau do6 say
d6i luu bang khong khi nong ¢ nhiét d6 say 1a 50°C trong 180 phut. Bot matcha thanh pham c6 d6 am
la 4,38%, chat tan la 42,92% ck, cholorophyll la 2,83 mg/g ck, polyphenol la 12,76% ck. San pham
cling dat yéu cau ve vi sinh theo tiéu chuén Viét Nam.
Tir khéa: Che bong, Ché Trudi, Matcha, Nam Pho Can

INVESTIGATING THE IMPACT OF RAW MATERIAL SELECTION AND
THERMAL PROCESSING ON THE QUALITY ATTRIBUTES OF MATCHA
POWDER DERIVED FROM TRUOI TEA (Camellia sinensis) CULTIVATED
IN PHU LOC, THUA THIEN HUE
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ABSTRACT

This study investigates the impact of raw materials and thermal processing (steaming, blanching,
drying) on the quality of matcha green tea powder. The raw material used was Truoi tea leaves from
Loc An commune, Phu Loc district, Thua Thien Hue province which were collected from traditional
Truoi tea gardens with natural shade from native old-growth trees. The quality of these tea leaves was
analyzed, including moisture content, tannins, polyphenols, soluble matter, chlorophyll, HUE value,
and sensory evaluation, as well as the changes in these quality parameters under different thermal
processing conditions. The results showed that the raw materials from the naturally shaded tea garden
were suitable for matcha production due to their lower tannin content of 17.22% dry matter (dm), higher
total chlorophyll content of 3.37 mg/g dm, and higher color value of 120.00° Hue compared to the
unshaded garden. The appropriate thermal processing method for enzyme inactivation was found to be
steaming at 100°C for 2 minutes, followed by convection drying with hot air at a drying temperature of
50°C for 180 minutes. The final matcha powder had a moisture content of 4.38%, soluble matter of
42.92% dm, chlorophyll of 2.83 mg/g dm, and polyphenols of 12.76% dm. The product also met the
microbiological requirements of Viethnamese standards.
Keywords: Matcha, Nam Pho Can, Shading, Truoi tea
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1. MO DPAU

Cay cheé co tén khoa hoc la Camellia
sinensis (L). Kuntze thudc ho Theaceae. Ché la
cay xanh luu nién moc thanh bui hoac cac cay
nho, thong thudng dugc Xxén tia dé thip hon 2
mét khi duoc trong dé 1ay I4. L4 ciia ché dai tir
4 - 15 cm vardng khoang 2 - 5 cm (Trinh Xuan
Ngo, 2019). Che la cay co nguén gdc tir Van
Nam, Trung Quéc sau d6 duoc trong pho bién
& Viét Nam, Nhat Ban, An D6 va nhiéu nude
Chau A khac (D6 Tét Loi, 2004). Cay ché
chira nhiéu hoat chit thuoc nhém catechin
(EGCG, EGC, ECG...), caffein, phenolic acid,
quercetin, chlorophyll, theanine nén tac dung
tdt cho stic khoe con nguoi (Bansal va cs.,
2012; Kochman va cs., 2020). Khac véi cac
loai ché thong thudng trong & cac dia phuong
trén ca nudc, cay cheé Trudi kha cao, dugc trong
va thu hoach 14 dé str dung toi (Nguyén Qudc
Sinh va cs., 2023). Cay ché Trudi ¢6 thé trong
doc canh hodc xen canh voi mét s6 loai cay
khac. Diéu dic biét nay da gop phan tao nén sur
khac biét vé hoat chat sinh hoc trong ché Trudi.

Matcha 13 bot tra xanh dugc san xuét
nhiéu & Nhat Ban va Trung Quéc. Pay 12 loai
thirc uéng quan trong trong vin héa tra dao cua
Nhat. So di san pham matcha dugc quan tam
la do nd chira mot s6 hoat chét sinh hoc ¢ loi
cho stic khée. Matcha dugc biét dén voi kha
nang khang oxi héa va khang viém nho sy co
mit cua epigallocatechin-gallate (EGCG),
caffeine, theanine. Ngoai ra, matcha c6 c6 tac
dung khéang ung thu, khang virus, bao vé tim
mach, bao vé rbi loan thoéi héa than kinh, ting
cuong chire nang nhan thire (Kochman va cs.,
2020; Edraki va cs., 2022). Mau sic va mot s6
hoat chat sinh hoc cao 1a yéu t6 dé phan biét
bot matcha c6 chat lugng véi san pham tra
khac (Kochman va cs., 2020). Mét s tac gia
da béo céo rang mirc do che bong va khoang
cach che bong ¢6 anh hudng dang ké dén chét
lugng nguyén liéu ché bién matcha ciing nhu
bot matcha thanh phiam (Chen va cs., 2022;
Manikharda va cs., 2023; Nguyén Van Toan
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va cs., 2023). Ngoai gla tri dinh duorng, gia tri
cam quan VA mMau sic ciing gop phan anh
hudng chat lugng bot matcha (Ostadalova va
cs., 2025). Ngoai ra, trong qué trinh ché bién
bot matcha, cong doan diét men va cdng doan
sy la nhimg cong doan anh hudng tryuc tiép
dén chét luong san pham vé phuong dién cam
quan va hoat chét sinh hoc (Lin va cs., 2020;
Tang Thi Phung va Hoang Thi Hoa, 2018).
Mic du nhitg nghién ctru vé ché va bot
matcha da dugc cong bd nhidu & Viét Nam va
trén thé gioi nhung nhimg cong bd trén cheé
Trudi van con kha han ché. Ngb Duy Y (2016)
da danh gia mot sb thanh phan héa hoc cia 14
ché xanh & Trudi va Nguyén Quéc Sinh va cs.
(2023) da nghlen ctru ché bién tra xanh tir 14
ché Trudi. Pdi véi san phdm bot matcha, dén
nay chua c6 nghién ctu va cong bd trén
nguyén liéu ché Trudi dugc ghi nhéan.

Muc dich cta nghién ctru nay la xac
dinh duoc mirc do che bong dé chon ra nguyén
liéu phil hop dé 1am ché Trudi. Ngoai ra, ché
do xir Iy nguyén lidu, diét men va siy ciing
duoc nghién ctru nhim dua ra duge mot sd
théng s6 cong nghé thich hop cho quy trinh ché
bién matcha tir 14 ché Trudi. Chat luong bot
matcha duoc ché bién véi cac thong sb di Iua
chon tir két qua cia nghién ctru ndy ciing duoc
danh gia théng qua céc chi tiéu vat ly (46 Hue,
do am), héa hoc (ham luong polyphenol,
chlorophyll, chét chiét tan trong nuéc), cam
quan (mau, mui, vi) va vi sinh. Thanh cong cua
nghién ciru s& gop phan cai thién sinh ké cho
ngudi trdng ché tai dia phuong ciing nhu
doanh nghiép ché bién c4c san pham tir che.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CU'U

2.1. Nguyén li¢u

Nguyén liéu sur dung trong nghién ciru nay
14 14 ché Trudi duogc lya chon tir vi tri thir 1,
2 va 3. La ché duogc thu hoach tai 3 vuon
che & Loc An va Loc Hoa, huyén Phu Loc,
tinh Thira Thién Hué. La ché sau d6 dugc
lya chon dé dam bao khong bi sau, khong bi
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dap nat, sau d6 dugc bao quan & 4°C va tién
hanh ngay cac thi nghiém ché bién khong
qué 2 ngay sau khi thu hoach. Céc loai hoa

chat sir dung dé phan tich c6 xuét xt Trung
Qudc, My, An D6 va c6 do tinh khiét tir trén
99%.

Hinh 1. Vuon ché nguyén liéu . )
A : Vieon khong bi che bong (doc canh cdy che), B : Vweon bi che bong tu nhién (co trong xen mot so
logi cay khac)

2.2. Phwong phap nghién ciru
2.2.1. Phuong phdp bé tri thi nghiém

Bot matcha dugc ché bién theo quy

trinh bén dudi:
Lua chon nguyén liéu — Rira sach — Xir 1y
nguyén liéu — Diét men — Sdy — Tach
gan 1a — Nghién min — Péng gbi — Bot
matcha thanh phém (Koide va Kimura,
2022).

Thi nghigm 1: Pdnh gid mét sé chi
tiéu nguyén liéu ché Truoi (lwa chon nguyén
lieu)

Laché dugcthuhaiovitril, 2,3 tinh
tr ngon vao cua 1 nhanh cay va lga chon
ngau nhién tir 2 loai vudn cay; vuon A (doc
canh cay che va khong bi che bong bdi cac
loai cdy trong khac), vuon B (c6 bi che bong
ty nhién do c6 trong xen mot sd loai cay
khac nhu mit, sau dau, dau...). La ché duoc
lam sach, xac dinh d6 4m, rdi séy kho va bao
quan trude khi di phan tich. Cac chi tiéu
dugc phan tich bao gom: mau sic 14 che,
ham lugng polyphenol tong sd, tanin,
chlorophyll va chét tan trong nuéc.
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Thi nghigm 2: Anh hudng cia
phirong thire diét men dén chat heong bét
matcha ché Truéi.

Nguyén liéu dugc lya chon theo Kkét
qua cia thi nghiém 1 va diét men bang 2
phuong thirc khac nhau: chin & 80°C va hap
& 100°C v6i 4 mire thoi gian khac nhau la 1,
2, 3 va 4 phat. Luong ché cho mdi thi
nghiém 1a 250 g. Sau khi diét men, ché duoc
sdy 0 60°C, dén do 4m dat dudi 5%. Thoi
gian va phuong thirc chan dugc lya chon
dira vao su bién d6i ham luong chlorophyll
va mau sic (46 Hue) cua bot thanh pham.

Thi nghiém 3: Nghién cuu dnh
huong cia nhiét do sdy dén chat lwong cia
bét matcha ché Truoi

Nhiét do sdy duoc khao sat tir 40 dén
70°C. Cac chi tiéu chat lugng khao sat bao
gdm: polyphenol, chlorophyll, d mau va
cdm quan.

Thi nghiém 4 : Pdnh gid chat lrong
bot matcha thanh pham

Chat luong ciia bdt matcha thanh
pham duoc danh gia thong qua mot sb chi
tiéu nhu d6 am, ham lugng chét chiét tan
trong nudc, do mau, chlorophyll,
polyphenol. Ngoai ra, bt matcha thanh
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pham duoc danh gia mot s6 chi tiéu vi sinh
vat nhu tong vi sinh vat hiéu khi, tong sb
ndm men va nAim méc, E. coli.

2.2.2. Phuong phdp phdn tich va xir Iy s
lieu

- Phan tich mot sd chi tiéu hoa Iy: Bo
am xéac dinh bang cac phuong phap siy dén
khéi lwong khong d6i (TCVN5613 :2007);
Polyphenol tong s6 dugc xac dinh theo
TCVN 9745-1:2013; Chlorophyll dugc xac
dinh bang phuong phap quang hoc
(Lichtenthaler, 1987); Ham luong chit hoa
tan dugc xac dinh bang phuong phéap chung
cat theo Voronsov (TCVN 5610:1991);
Tanin dugc xac dinh bang phuong phap
Leventhal (V@ Thi Thu va cs., 2001); Mau
sic cliia nguyén lidu dugc xac dinh bang
may do mau quang phd cam tay NF333 do
Nippon Densoku, Nhat Ban san xut va két
qua dugc tinh toan dya trén nguyén 1y do
mau sic theo hé théng CieLab sir dung ba
trj sb L, a, b, trong d6 L 1a d6 sang, co gia
trj tir 0 (t6i den) dén +100 (tring tinh); a la
toa d6 mau trén truc d6 — luc, thong ) gia
trj do duoc tir —60 (xanh 14 cdy) dén +60
(do); b 1a toa d6 mau trén truc vang — lam,
thong s6 gia tri do dugc tir —60 (xanh da
troi) dén +60 (vang). Giao diém cua hai truc
a va b la diém vo sic (den, ghi, tring tuy
thudc vao do tring) (Ragain, 2016).

- Phan tich chi tiéu vi sinh vat: Cac
chi tiéu E. coli, tong vi khuan hiéu khi, va
téng s6 bao tir nAm men, nAm méc duoc
phan tich 1an lugt theo TCVN 6846:2007,
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TCVN 4884-1: 2005 va TCVN 8275-
2:2010.

- Phan tich chi tiéu cam quan: Chét
luong cam quan cua san phdm duoc danh
gi4 bang phuong phép cho diém thi hiéu cac
chi tiéu mau, mui vi, trang thai theo thang
do Hedonic (Ha Duyén Tu, 2010).

- Xir 1y s6 lidu: S6 liéu va dd thi dugc
xir 1y bang chuwong trinh Microsoft Excel.
Két qua thi nghiém dugc phéan tich Oneway
ANOVA trén phin mén IBM SPSS
statistics 20.

3. KET QUA VA THAO LUAN

3.1. Khdo sat anh huwéng cia mirc che
béng dén mét sé thanh phan co bin cia
14 ché Trudi

Thanh phan hoéa 1y trong 14 ché xanh
ban dau anh hudng dén viéc lya chon
phuong phap ché bién va chit lugng san
phém bt matcha. Vi vay, dé dam bao san
phém c6 chat luong tdt nhat, viéc lya chon
ngudn nguyén liéu ban dau thich hop 1a diéu
can thiét. Thong thuong ddi voi quy trinh
san xuat matcha, nguyén liéu trudc khi thu
hoach 3 dén 4 tuan duoc che ning bang ludi
(Topuz va cs., 2014). Nhung véi dic diém
ctia vuon ché Trudi, do cao caytu 1 -2 m,
kh6 c6 thé che ludi toan bd nén chang toi
lua chon thu hai & 2 loai vuon ché c6 bi che
bong tu nhién tr nhiing tan cay xung quanh
(loai B) va loai vuon ché khong bi che bong
tu nhién (loai A) dé phan tich va lya chon
nguyén lidu. Két qua phan tich duoc trinh
bay ¢ Bang 1.
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Bang 1. Mot sb chi tiéu hoa 1y cta nguyén liéu ché Trudi

Vuon nguyén liéu Nudc (%) Chittan (% ck)  Tanin (% ck) Po('gg";i;‘o'
Vuon A 71514157 30,58+2,04 19,89+0,84 2757+2,13
Vuon B 70,00 +0,35 37,36+ 2,20 17,2240,92 24,34+2,48

§6 liéu duege trinh bay dwdi dang trung binh £ do léch chudn (n=3)

Két qua phan tich tir Bang 1 cho thay,
ham lugng nudc trong 14 ché thu hoach &
vuon loai A (chiém 71,51%) va vuon loai B
(chiém 70,00%) xap xi nhau. Ham luong
nudc trung binh ¢ cac vuon khao sat ¢
nghién ctru nay tuong tu két qua cong bd
ciia Ngb Duy Y va cs. (2016) va Nguyén
Qudc Sinh va cs. (2023) 1an luot 14 73,42%
va 70,42%. Ham luong chat tan 1a chi tiéu
quan trong ddi véi san phdm ché vi nhimng
chat hitu co tan trong nudc déu duoc chiét
ra nudc pha, do d6 nguyén li€u c6 ham
lwong chét tan cang 16n thi cht lugng cang
cao va nguoc lai. Nguyén li€u cang non thi
ham luong chit hoa tan cling cang 16n
(Giang Trung Khoa, 2013). Ham luong chat
hoa tan & vuon loai A va B xap xi nhau, lan
luot 14 37,36 va 39,58%ck. Ham lugng chat
hoa tan chénh léch khong dang ké so voi
nghién ctru ciia Ngb Duy Y va cs. (2016) 1a
39,87% ck, Nguyén Qudc Sinh vi cs.
(2019) 1a 39,44% ck. Ham luong chit tan
thép hon & vuon loai B, 1a vuon c6 ciy che
nam dudi tan ciy va c6 thé duoc giai thich
la do viéc che bong trong thoi gian dai lam
giam sinh khéi trong ché din dén ham
luong chat chiét thip (Zou va cs., 2022).
Tanin 13 hoat chit chinh va c6 anh hudng
dén vi chat cta ché. Két qua ¢ bang 1 cho
thidy, ham luong tanin trong 14 ché thu
hoach ¢ vuon loai A (19,89% ck) cao hon
so voi vuon loai B (17,22% ck). Ham luong
tanin trong 14 che thu hoach ¢ cac vuon
trong nghién ciru ny cao hon so véi két qua
nghién ctru cia Nguyén Qudc Sinh va cs.
(2019) voi ham lugng tanin chiém 12,85%.
S& di c6 su sai khac nay la do sy khac nhau
vé d6 gia chin cia cac 14 ché thu hoach.
Nguyén Qudc Sinh va cs. (2019) sir dung 14
ché trudng thanh, trong khi nghién ctru nay
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st dung lanon ¢ vitri 1, 2, 3 so voi bup che.
Theo Nguyén Thi Thanh Mai va cs. (2011),
ham lugng tanin trong 14 ché nguyén liéu
(dung dot tuoi 1 tom 3 14) lam bot che & 3
vung ché Thai Nguyén, Phi Tho va Mdc
Chau dao dong tir 20-24%ck. Nhu vay, ham
luong tanin trong 14 ché & mot sé ving phia
Béc cao hon trong 14 ché Trudi. Nguyén
nhan sai khac nay c6 thé do su khic nhau vé
thd nhudng, giéng va ca vi tri 1a ché thu
hoach. P4&i voi san phdm matcha, ham
luong tanin cang thap s& giup cho san pham
ché bién tir nguyén liéu nay cé vi it chat
hon, dam bao cho san phim matcha c6 tinh
chat cam quan t6t hon. Polyphenol 1a hop
chit quan trong ctia qua trinh 1én men va c6
hoat tinh khang oxy h6éa manh trong ché. La
che cang non thi ham lugng nay cang cao va
nguoc lai (Giang Trung Khoa, 2013). Theo
két qua phan tich, vuon loai A ¢6 ham lugng
polyphenol cao hon, chiém 27,57% ck so
v6i vuon loai B, chiém 24,34% ck. Két qua
nay cao hon so v&inghién ciru cua Ngbé Duy
Y va cs. (2016) vé ham lugng polyphenol
ciia 14 ché Trudi 1a 12,82% ck. Lé Thanh
Mai va cs. (2011) da xac dinh ham lugng
polyphenol ¢ cung mot vung nguyén liéu
thu hoach vao 4 mua Xuén, Ha, Thu, Pong
va két qua cho thiy ring co sy khac nhau
dang ké vé ham lugng polyphenol theo mua
thu hoach, trong d6 ch¢ thu hoach vao mua
thu c6 ham luong polyphenol cao nhit.
Trong nghién ctru ciia Giang Trung Khoa va
cs. (2017), ham Iuwong polyphenol trong
gidng ché Shan & mién ndi phia Bic chiém
26,1% ck. Sy chénh léch ham lugng
polyphenol c6 thé do do gia 14 che, thoi gian
thu hoach va vi tri dia ly tr(‘Sng cay che (Lé
Thanh Mai va cs., 2011).
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Hinh 2. Anh huéng cua sy che bong dén mau séc cua nguyén liéu ché Trudi

Nhimng thay d6i cua cuong do 4anh
sang cling anh hudng dén sy phat trién, trao
d6i chit cua cay ché (Hirai va cs., 2008).
Chlorophyll 1a mét sic tb ty nhién c6 mau
xanh 14 cdy phan bd trong cac md quang
hop. Py 1a thanh phan quan trong quyét
dinh mau sic cia san phdm matcha tao
thanh va dugc cac nha nghién ciru vé tra
ddng ¥ c6 tim quan trong cta chlorophyll
d6i v6i mau cua san phim matcha (Wang va
cs., 2004; Ostadalova va cs., 2015). Qua
kinh nghiém thyc té, ngudi san xuat di
trong che trong moi trudng che bong dé 1am
tang ham lugng chlorophyll (Wang va cs.,
2004). Theo két qua phan tich ¢ bang 1, ham
luong chlorophyll & vuon B chiém 3,37
mg/g ck, vuon A c6 ham lugng chlorophyll
thap hon chiém 2,41 mg/g ck. Su chénh léch
gitra hai vuon nay 1a do mtc d6 che bong tu
nhién khac nhau, vuon A khong duoc che
bong nén ham lugng chlorophyll thap hon
trong khi vuon B ndm dudi béng ram nén
ham luong chlorophyll cao hon. Cac nghién
ctru cta Ku va cs. (2010), Topuz va cs.
(2014) ciing da bao céo rang viéc che bong
khién 14 trda xanh hon va ham luong
chlorophyll cao hon (ddu hiéu nhén biét bot
tra xanh dat chit luong). Elango va cs.
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(2023) di bao cdo rang anh sang manh
(cuong do cao) khién thuc vt tao ra chit trc
ché quang hoc, e ché qua trinh téng hop
chlorophyll. Trong khi d6, bong ram vira
phai lam ting sy tich tu chat diép luc bang
cach tao ra phan ung thich Gng voi cang
thang do anh sang manh gay ra va lam giam
su pha hity ham luong chit diép luc (Wang
va cs., 2019). Tuy nhién, viéc che bong qua
muirc d6i khi c6 thé ngin 14 tao ra chit diép
luc. Nhu vdy, qua trinh che bong ty nhién
lam giam cuong d¢ anh sang, tang kha nang
tich tu chét diép luc va khién 14 tra c6 mau
xanh (Elango va cs., 2023). Mau séc 1a mot
trong nhimg dic diém cam quan cia tra
xanh. Theo Wang va cs. (2004), cac gia tri
cam quan vé mau c6 thé bi anh hudng bai
gdc mau. Géc mau thuong dugc sir dung dé
thé hién mau xanh luc va sy giam bot goc
mau tuong Ung voi viéc gidm mau xanh va
tang mau vang. Két qua phan tich cho thay
vuon B ¢6 @6 Hue cao hon (120,00°), vuon
A c6 @6 Hue thap hon (107,83°). Mau sic
nhay cam véi sy thay doi nhiét d¢ trong qua
trinh ché bién vi vy viéc Iya chon nguyén
lidu ban dau ciing quyét dinh mau sic cua
san pham tao thanh. Nhu vay, tir két qua
phan tich c6 thé thiy rang dé tao ra san
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pham matcha c6 mau xanh dic trung thi
nguyén lidu tir vuon B 1a pht hop nhat.
3.2. Anh huéng cia phwong thirc diét
men dén chit lwong bdt matcha che
Trudi

Diét men la cong doan kha quan
trong trong san xuét ché xanh va dic biét 1a
san phim matcha ché Trudi. Hai phuong
thirc diét men duoc Iya chon trong nghién
ctru nay 1a chan va hip. Két qua thé hién &
bang 2.

Béng 2 cho thiy, viéc xir Iy nguyén liéu
bang phuong phap hap it anh huong dén mau
sic ctia san pham va ham luong chlorophyll
so voi phuong phap chan. Khi diét men theo
phuong phap chan 80°C trong thoi gian 4
phut, 14 che c6 ham lugng chlorophyll (1,02
mg/g) va mau sic (74,66°) thap nhét trong
cac mau nghién ciru. V&i phuong phap hip
100°C, mau hép 2 phat ¢6 ham luong
chlorophyll (1,62 mg/g) va mau sic (87,03°)
cao nhat so v&i cac mau hép trong thoi gian
1, 3 hay 4 phut. Tir két qua thuc nghiém co6
thé nhan thdy, cic miu diét men bang
phuong phap hip c6 hidu qua bao vé
chlorophyll, mau séic tot hon so voi cac mau
diét men bing phuong phap chin. Theo
nghién ctru cua Wickramasinghe va cs.
(2020), enzyme polyphenol oxidase (PPO)
s& bi bat hoat khi tiép xtic v6i nhiét do tir 70
— 90°C trong thoi gian ngin va khi chan
bang hoi nuéc & 100°C, PPO hoan toan bj
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bt hoat, do vay san phém nudce pha khong
c6 mau nau sau khi siy. Roshanak va cs.
(2016) ciing bao cio rang enzyme
polyphenol oxidase (PPO) bi bat hoat hoan
toan & 80°C. Nhu véy, khi diét men bang
phuong phap chan, mic du c6 thé kiém soat
& nhiét do thap du dé bat hoat enzyme (PPO,
POD) trong 14 ché va han ché sy pha hiy
chlorophyll nhung qua trinh chan lai lam
ham 4m trong 14 ting cao din dén thoi gian
sdy kéo dai (10 tiéng) tao diéu kién oxy héa
1a ché, vi vy mau sic san pham sau siy
giam manh. Két qua nghién ciu cua
Nguyén Thi Hanh va cs. (2016) béo céo
rang phuong phap chan con lam vitamin va
diép luc mét nhiéu hon, c4c thanh phén dinh
dudng s& hoa tan vao nudc chan, thoi gian
chan cang lau thi sy méat mat cang 16n, chét
diép luc chuyén thanh pheophytin ting dan
khi nhiét d6 ting (Truong Qudc Tét va cs.,
2021). Béi v6i diét men bang phuwong phap
héip, ngoai viéc bét hoat enzyme hiéu qua,
hap con 1am giam ham luong am trong 14
che gitip rt ngén thoi gian sdy (3 tiéng) vi
vy ham lugng chlorophyll va mau sic ciing
cao hon so v6i phuong phap chan. Két qua
nghién curu cua Topuz va cs. (2014) cling
cho thay 14 ché dugc diét men bang phuong
phap hip & 120°C trong 90 gidy cho hiéu
qua diét men t6t nhat. Phuong phap hip
cling duoc ap dung trong nhiéu quy trinh
ché bién matcha Heiss, 2008, Ku va cs.,
2021.
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Bdang 2. Anh huong cua cong doan diét men dén ham lugng chlorophyll va mau sic cia la che

Chi tiéu phan tich Thoi gian Chan 80°C Hap 100°C
1 phat 79,082%+ 4,90 77,130°+ 1,40
2 phit 83,268+ 1,32 87,0312+ 0,56
DA H 0 ; ) ] 1 1
0 Hue () 3 pht 81,9432+ 0,50 84,741b+ 0,78
4 pht 74,660+ 1,14 84,995 + 0,51
1 pht 1,22°+ 0,06 1,49°% 0,01
2 pht 1,12%+ 0,04 1,71+ 0,02
Chlorophyll (mg/g) 3 phiit 1,15%+ 0,03 1,570+ 0,02
4 pht 1,08"+ 0,02 1,49°+ 0,03

Trung binh (+ dé léch chuan (n=3)) trong cung chi tiéu phan tich, cUng phuong thirc xir Iy nhiét
khac nhau co chir cai khac nhau thé hién cé s sai khdc c¢é ¥ nghia, p=<0,05

3.3. Anh huwéng ciia cong doan siy dén
chit lwgng san pham

Nhiét d6 va thoi gian sdy 1a hai yéu
t6 quan trong trong qué trinh sy ché. Nhiét
d6 cao va thoi gian gian dan dén viéc pha
hiy mau sic va sy thay doi mot so thanh
phﬁn co hoat tinh sinh hoc cua ché nhu
flavonoid, phenolic, vitamin C content,
chlorophyl (Roshanak va cs., 2016) da bao
c4o rang. Viéc Iya chon nhiét do sdy va thoi
gian sdy phu hop sé& tiét kiém chi phi vé
ning luong cling nhu bao ton céc thanh

phan co loi trong san pham. Két qua phan
tich & bang 3 cho thay, khi nhiét d¢ sy ting
tir 40°C dén 70°C thi ham luong polyphenol
trong nguyén liéu ciing ting dan theo. Cu
thé 1a khi nhiét d6 sdy 40°C thi ham luong
polyphenol Ia 11,65 mg/g va khi nhiét do
tang l1én 70°C thi ham lugng polyphenol 1a
18,57 mg/g. Roshanak va cs. (2016) cho
rang, quéa trinh sdy thing hoa s& giup giit
mau sic va vitamin trong 14 che, con qua
trinh sdy nong (sdy ddi luu bang ta sdy) s&
hi€u qua hon trong viéc nang cao ham lugng
phenolic tong sd, flavonoid tong sb.

Bing 3. Anh hudng nhiét d6 séy dén ham lurgng mot s6 hoat chét sinh hoc trong bot matcha

Nhiét d¢ say (°C) Thoi gian say (phut) D6 am (%) Polyphenol (% ck)
40 210 4,38 11,65°+1,16
50 180 3,82 12,76°+0,59
60 110 3,26 13,15°+2,83
70 9 3,13 18,57%40,74

80 liéu dwgc trinh bay dwoi dang trung binh + do léch chuan (n=3), nhirng chit cdi (a, b, ¢, d) theo cjt
khdc nhau biéu thi sy khdc biét co y nghia thong ké ¢ mirc y nghia 0,05.

C6 thé thdy, ham luong chlorophyll
cao nhét trong miu bot matcha say & 50°C
(1,70 mg/g ck) va thap nhat & miu matcha
sdy & nhiét do 40°C (1,43 mgl/g ck). Ham
luong chlorophyll khong c6 su khac biét co
y nghia théng ké & mirc y nghia 95% khi say
& nhiét do 50°C, 60°C va 70°C. O nhiét do
sdy thap hon (40°C), ham lugng chlorophyll
thap nhat c6 thé do thoi gian sdy kéo dai,
chlorophyll tiép xtic véi khong khi dan dén
qué trinh oxy héa dudi xic tac clia oxy. O
nhiét d6 cao hon (70°C), chlorophyll c6 xu
hudng gidm nhe (1,63 mg/g). Xu hudng nay

4354

cling tuong tu nghién ctru cia Truong Qudc
Tat va cs. (2021) khi sdy rau cang cua &
nhiét d tir 50-80 °C. Két qua & hinh 3 con
cho thay, trong qua trinh sdy, ¢ nhiét do
cang cao, thoi gian sdy dai thi mau sac c6
xu huéng giam dan dan dén su sim mau san
pham. O 40°C, thoi gian sdy qua dai nén san
pham khong giit dugec mau ty nhién, san
pham c6 gia tri mau thip nhét (95,43°). Khi
tang nhiét ¢ 1én 60°C va 70°C, thoi gian
sdy dugc rat ngin nhung mau sic ciing bi
bién d6i. Ddi véi nhiét d siy & 50°C, gia tri
mau sic dat 46 Hue cao nhét (97,77°). Dbi
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chiéu v6i banh xe mau CieLab, gia tri nay
nam trong goc phan tu thir IV. Piéu nay cho

thay 14 ché Trudi gitr dugc mau xanh tét sau
qua trinh siy.

150 r ) a4
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(@)
=0
—~ a h 3 3
) 095b 098 096° 096b S
S 100 F - =)
L m = o =
© 2
”é 0022 0022 0022 12 )
= 001° = _ Q
< / = T «
= 50 F \%

11

0 0

40 50 60 70
Nhiét d6 sdy (°C)

Hinh 3. Anh hudng cta nhiét do séy dén mau sic bot matcha

bé xac dinh dugc mic do ua thich
cua nguoi tiéu dung, bot matcha da duogc
danh gia thong qua cac chi tiéu cam quan va
két qua dugc thé hién ¢ hinh 4. Két qua cho
thiy, & nhiét do siy 50°C, san phdm bot
matcha ¢6 cam quan tot nhat, thé hién &

diém dénh gia ca 3 chi tiéu mau sic, mii va
vi nudc pha tra matcha déu co gia tri cao
nhét trong cac diéu kién khao sat. Mirc diém
nay tuong tng v6i mirc d twong dbi thich
trén thang do Hedonic.
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Hinh 4. Anh hudng ctia nhiét d siy dén cam quan nudc pha ctia bot matcha

Trong ciing mot chi tiéu cam quan, cdc két qua trong biéu do c6 cing it nhat mot chir cdi thi khong
khac nhau o mirc y nghia 5%.
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Tir két qua phan tich va danh gia ¢
Bang 3 va Hinh 4, c6 thé két luan rang nhiét
d6 say 50°C trong 180 phit 1a phu hop dé
thu dwoc bot matcha c6 cam quan tot va giir
lai duoc hoat chét sinh hoc dién hinh.
3.4. Panh gia chét lwong san phim bot
matcha ché Trudi

Chét luong ciia san phim bot matcha
ché Trudi duoc danh gia thong qua phan tich
cac chi tiéu hoa ly va mot s6 chi tiéu vi sinh vat.
Két qua phan tich dugc thé hién & cac bang 4
va bang 5. Bot matcha thanh phém dang min,
¢6 mau xanh sang nhu Hinh 3.

Hinh 5. Bot matcha thanh pham

Nhin chung, san pham bot matcha c6 do
am thap 4,38%, mau sic sang, ham lugng chat
tan cao (42,92% ck). Ham lugng chlorophyll
duoc giit & mic cao trong san pham bt matcha
ché Trudi (1,70 mg/g ck). Theo Oitadalova
va cdng su (2015), ham lugong chlorophyll
trong bot ché xanh dugc trong & nhidu ving
khac nhau trén thé giéi dao dong tir 1,12 dén
1,89 mg/g ch¢, trong d6 hai mau ché Viét
Nam 1a c¢6 ham lugng chlorophyll lan lugt
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la 1,28 va 1,50 mg/g che. Nhu vay, ham
luong chlorophyll trong bot matcha che
Trudi san xuat theo cac théng s6 ky thuat
theo nghién curu nay 1a khé cao. Theo quy
dinh tai TCVN9740:2013, ham lugng
polyphenol t6i thiéu dbi v4i bot matcha 1a
8%. Két qua phan tich mau matcha ché
Trudi (bang 4) cho thidy, ham luong
polyphenol dat 12,76% ck.
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Bdng 4. Mot s6 chi tiéu hoa ly cia san pham bot matcha ché Trudi

Tén ch1 tiéu Pon vi Ham lugng
bo a arn % 4,38+1,4
Mau sic °H 97,77£0,3
Chét tan % ck 42,92+2,35
Chlorophyll mg/g 1,70+0,06
Polyphenol % 12,76+0,59

S6 ligu dwoc trinh bay duwdi dang trung binh £ dg léch chuan (n=3)

Bdng 5. Chi tiéu vi sinh vat ciia san pham bot matcha che Trudi

Tén chi tiéu Phuong phép thir thﬁg%‘ilgm TCVN 7579:2008
Vi sinh vat h1eu khi tong so (CFU/ 2) TC¥2NO?-§84- 4310 10.10°
Tdng bao tir nAm men, nAm mdc TCVN 8275- 18.10° 1.0.10°
(CFUg) 2:2010 KPH KPH
Escherichia coli (MNP/g) TCVN 6846:2007

KPH: khong phét hién. Sé liéu duroc trinh bay dueéi dang trung binh + dé léch chuan (n=3)

Két qua phan tich vi sinh vét cho théy,
ca ba chi tiéu phan tich E. coli, Tong vi khuan
hiéu khi, Téng s6 bao tir nhAm men, nAm méc
déu & ngudng thip hon quy dinh cia TCVN
7579:2008. Nhu vdy, san pham dat yéu cau vé
mat an toan vi sinh vat.

4. KET LUAN

Nguyén liéu ché Trudi (14 thir nhat
dén 14 thtr ba) & vuon ché Trudi truyén
thdng c6 che bong tu nhién béi cac cay ban
dja (mit, sdu dau, dau,...) c6 thé ding lam
nguyén liéu dé ché bién bot matcha. Nghién
ctru da khao sat cong doan xtr Iy nhiét dé
diét men bang phuong phap chan va hép.
Két qua cho thay rang, phuong phap hip ¢
100°C trong 2 phuat cho két qué céc chi tiéu
chat lugng san pham tbt hon so voi phuong
phap chan. Phuong phap say dbi luu & nhiét
d6 sdy 50°C trong 180 phut 1a phu hop dé
thu dugc bot matcha co cam quan t6t va giit
lai duoc hoat chét sinh hoc dién hinh.

LOI CAM ON

Nghién ctru nay dugc thuc hién véi
su tai tro cua dé tai khoa hoc va cong nghé
cép tinh duoc ngan sach nha nuéc tinh Thira
Thién Hué dau tu. Ma sb: TTH.2021-
KC.21.
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