KHOA HOC CONG NGHE
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TOM TAT

Nghién cttu ché bién tra den tir 1a cheé Truéi thu hai theo truyén thong ctia nguoi dan ban dia da
duoc thuc hién 1an dau tién. La che Trudi sau khi thu hai duoc rita sach, dé rao va bao quan lanh
trong tui PE dé tién hanh khao sat va lya chon cac thong s6 cong nghé phit hop tir cong doan lam
héo dén cong doan siy dua vao cac chi tieu nhuw ham luong tanin, ham luwong polyphenol, ham
luong chat hoa tan, do6 4m... ciing nhu cac chi tiéu cdm quan cia san pham tra den. La ché Trudi
nguyén lieu st dung trong nghién cttu nay duoc lga chon tir 14 thit 3 dén 14 tht 5. Qua trinh 1am
héo duoc tién hanh trong phong thoang khi & nhiét do 30 - 35°C, do 4m 60 - 65% voi thoi gian 1am
héo thich hop 1a 3 gi¢, nguyén liéu 1a che c6 ham luong nudc dat 65,83%, ham luong tanin 21,05%
chat kho (ck), ham luong chat kho hoa tan 41% ck va ham luong polyphenol 16,67% ck. Cong
doan vo ché duogc tién hanh trong thoi gian 30 phut, do dap t€ bao dat 86,33% va ti 1& vun 5,40%
phu hop véi 10TCN 458:2001. Lén men & nhiét do 25 - 30°C, do 4m 85 - 90% trong thoi gian 3 gio
tra den thanh pham c6 ty 1é TF/TR cao nhat (1/14). Sdy d6i luu & nhiét do 90°C trong thoi gian 90
phut da duoc lua chon khi tra den thanh phdm c6 d6 4m dudi 5%, ham luong polyphenol dat
14,44% ck, ham luong tanin dat 14,31% ck. San phdm tra den tir nguyén liéu 14 che Trudi truyén
thong c6 huong vi dic trung, mui thom tra tw nhién, vi chat nhe, diu ngot hai hoa, dic trung cho
san phdm. Nuoc pha tra den ¢6 mau dé nau dam, c6 vién vang.

Tukhéa: Tra den, che Truéi, huyén Phii Loc, tinh Thira Thién Hué.

20 - 30% chat kho, con lai 1a cac chat protein,
khoang, xo, lignin va pectin [4]. Ngoai ra, viéc
uong tra thuong xuyén gidp tang cuong stc khoe
tim mach va trao ddi chat, gia ting hoat dong ctia
cac enzyme c6 lién quan dén viéc bao vé té bao
chong lai cac loai phan tng oxy hoéa trong huyét
thanh va su xudt hién cda catalase trong dong
mach chu [5]. Catechin trong tra xanh anh huéng
dén qua trinh chuyén héa lipid theo nhiéu con
duong khac nhau va ngin ngtra sy xuat hién cta
mang xo vita dong mach. Viéc tiéu thu tra lam

1. DAT VAN BE

Cay che thuoc chi Camellia, mét chi thuc vat
c6 hoa trong ho Theaceae va co 2 giong chinh:
Camellia sinensis var. sinensis vd Camellia
sinensis var. assamica, cac choi non bao gém mot
bup va 2 hodc 3 14 thuong dugc ché bién lam tra
[1]. Tra 1a thuc uoéng duoc tieu thu thuong xuyén
thit 2 trén toan thé gioi va 2/3 dan so6 thé giéi uong
tra, do vay, nhiéu quoc gia trén thé giéi da trong
ché v6i muc dich thuong mai [2]. Nhiéu nghiéen
cttu da chi ra rang, kha nang khang oxy hda,

khang khuédn, kha niang phong, chong cac bénh:
Tim mach, ung thw, béo phi... cia nudc tra chu
yéu do polyphenol quyét dinh [3]. Him luong
polyphenol trong tra xanh va tra den lan luot ndm
trong khoang 28 - 35% chat kho va 13 - 25% chat
kho, ham luong tanin trong tra den thanh phim
trung binh tir 12 - 18% chat kho, trong tra xanh tir
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giam su hap thu chat béo trung tinh va cholesterol.

Tuy thuoc vao ky thuat san xudt, cé thé ché
bién thanh cac dang san phdm tra xanh, tra den
(Héng Tra), 6 long, trang, vang. San luong tra thé
gi6i da ting hon gip doi trong 20 ndm qua (2001 -
2021), san luong tra den ting trudng voi toc do
nhanh hon tra xanh va 90% tra tiéu thu trén thé
gioi 1a tra den. O Viet Nam, theo cong bé ctia
Nguyén Nghia Thin (2007) [6] nhiing cay ché dai
dau tien duoc tim thay & Suéi Giang (tinh Yen
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Bai); thon Nguyén, Cao Bo (tinh Ha Giang) va
Tam DPao (tinh Vinh Phuc). Hién nay, cay ché da
tré nén phé bién va phan bé & nhiéu dia phuong
khac nhw: Thai Nguyen, Lam Dong, Thanh Hoa.
Cay che Trudi & huyén Phua Loc, tinh Thira Thién
Hué duogc trong & vung dong bing, dat ven song
bang phuong phap giam hom va wvom hat. Vé hinh
déang, than cay cheé Trudi nhé, cao tir 1,5- 2,5 m; 14
ché Trudi nhd hon, chi bang 1/2 hay 2/3 14 che
duoc trong & cac dia phuong khac, 14 c6 mau xanh
ma non, 14 hoi nga vang, day va nho. Che Truodi
thuong duoc thu hoach theo phuong phap truyén
thong (Thu hai 14 gia - 14 thit 3 dén 14 thi 6 tinh tir
bup) vao thang 3, thang 8, thang 12 hing nim.
Hién nay, chi c6 mot doanh nghiép ché bién 1a che
Trudi thanh san phdm tra xanh va 14 che sdy kho.
Do vay, san phdm chua da dang, thi truong tieu
thu nhé 18, chua dap ing duoc nhu cau cta nhiéu
doi twong khach hang. Nghién ctru mot s6 yéu to
cong nghé anh huéng dén qua trinh ché bién tra
den tir 14 ché Trudi tai huyén Pha Loc, tinh Thira
Thién Hué nham tao ra san phim tra den tir nguon
nguyeén liéu ban dia, da dang hoa san pham.

2. VAT LIEU VA PHUONG PHAP

2.1. Nguyén vat liéu va hoa chat

Nguyén liéu: La ché Trudi duoc thu hai tir
nhimg cay ché c6 thu & lang Trudi, xa Loc An,
huyen Phu Loc, tinh Thira Thién Hué. La ché duoc
thu hai vao sang sém (thang 8 dén thang 9), chon
nhimg 14 khong héo ua, khong sau hai (la tha 3
dén 14 tht 5). L4 ché sau khi duoc thu hai, dat
trong thung carton van chuyén vé phong thi
nghiém trong ngay. La ché duogc rita sach, dé rao
nudc, bao géi bang tai PE va bao quan trong kho
lanh & diéu kién nhiét do 12 - 16°C, dd 4m ti 80 -
85%.

Hoa chat: Nuoc cat, axit galic, natri
hydrocachonat (NaHCO, 2,5%), con (96°),
indigocacmin 0,1%, H,SO, ¢am dic, KMnO, 0,1 N,
kali dicromat (K.Cr,0,), axit oxalic, thudc tht
Folin-Ciocalteu. T4t ca héa chat st dung trong
nghién cttu déu dat hang phan tich.

Thiét bir Ta sdy d6i luu (KH-55A- Trung
Qudc), can dién tir (N92, A&D-Han Qudoc), may do

quang phé UV - Vis U2900 Hitachi, Nhat Ban, chao
sao ddo hinh qua ciu dot néng bang gas.

2.2. B tri thi nghiém

2.2.1. Khao sat anh huong cua thoi gian lim
héo dén chat Irong cia san pham tra den

Thi nghiém duogc bo tri hoan toan ngau nhién
va duoc thuc hién voi 3 1an lap lai. L4 che sau khi
thu hai, rra sach, dé rao, bao goi bang tdai PE va
bao quan trong kho lanh & diéu kién nhiéet do 12 -
16°C, @6 4m tir 80 - 85% duoc dung lam nguyén lieu
dé tién hanh cac thi nghiém. Tién hanh lam héo
trong phong thoang khi nhiét do 30 - 35°C, 36 4m
60 - 65%, lan luot & thoi gian 0, 2, 3, 4 gio véi do day
6 - 10 mm. Trong qua trinh héo, cit sau 25 - 30 phut
tién hanh dao nhe che 1 lan. C6 dinh thoi gian vo
1a 15 phut, thoi gian lén men 1a 3 gio v6i do 4m 90%
va nhiét do sy & 80°C. Dua vao cac chi tieu ham
luong nudc, chat tan, ham luwong tannin,
polyphenol téng s6 va chat luong cdm quan dé
chon thoi gian lam héo thich hop.

2.2.2. Khdo sadt anh huong cua thoi gian vo ché
dén chat Itong cua san phdm tra den.

Sau khi chon dugc thoi gian lam héo, tién
hanh khao sat anh hudng ctia thoi gian vo ché dén
chat luong ché den. Tién hanh cong doan vo che
(vo thi1 céng) trong phong thoang khi & nhiét do
phong 30 - 35°C & cac muc thoi gian 25 phut, 30
phut va 35 phut. Stt dung sang tiéu chuin véi mat
ludi ctia sang c6 kich thudc nhat dinh (sang co 2
tang, 16 luoi 0,4 mm va 0,16 mm) dé sang loai bo
vun va bui ra khéi ché. Mai thi nghiém duoc b tri
voi 3 1an lip. Cac cong doan sau qua trinh vo che
va cac chi tiéu theo doi duoc tién hanh tuong tu
nhu cac budce & thi nghiém trudce. Bén canh d6, cac
chi tieu ty 1é do dap té bao (%), ty 1é vun (%) ciing
duogc danh gia trong thi nghiém nay.

2.2.3 Khdo sdt anh huong cua thoi gian lén
men dén chat Iirong ciia sdn pham tra den.

Qua trinh 1én men anh huéng 16n dén chat
luong, huong vi ctia tra den thanh phdm va duoc
thue hién sau khi 1a ché bi oxy hoa trong qua trinh
vo che do té bao ctia 14 ché bi pha vo. La che vo
duoc tién hanh lén men & nhiet do 25 - 30°C, do 4m
85 - 90% trong thoi gian 1, 2, 3, 4 gio voi d6 day tir 6
- 10 cm. Cac cong doan khac duoc ké thira va tién
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hanh nhu cac thi nghiém trudc. Dya vao cac chi
tieu ham luwong chat tan, ham luong tanin, ham
luong polyphenol va danh gia cadm quan dé lua
chon thoi gian 1én men phu hop.

22.4. Khdo st 4nh hudng cia qud trinh sdy
dén chat Iwong cua sin pham tra den.

Két thiic qua trinh 1én men, cac chi tiéu chat
luong da dat yéu cau, do vay can han ché toi da
hodc chidm duat hoat dong lén men cta cac enzyme
ciing nhu dua d6 4m san phdm dat dén do 4m an
toan dé bdo quan san phidm. Thi nghiém anh
hudng cta qué trinh sdy dén chat luong tra den
thanh phdm duoc tién hanh trong diéu kién sy
doi luu.

- Khdo sdt dnh huong cua nhiét do siy dén
chat lnong cia san pham tra den: Say d6i luu & cac
muc nhiét do: 80°C, 90°C, 100°C véi thoi gian 80
phut duoc thuc hién trong thi nghiém nay. Phan
tich cac chi tiéu d6 4m, ham luong chat kho hoa
tan, ham luong tanin, ham lwong polyphenol, danh
gi4a cam quan dé lya chon nhiét do sy phu hop.

- Khao sat anh huong cua thoi gian sy dén
chat lrong cia sian pham tra dem: Sau khi lua chon
duoc nhiét do sdy phu hop, tiép tuc khao sat thoi
gian say & 50, 70, 90 va 110 phat. Khi do 4m cta tra
den dat dudi 10% tién hanh can va lap lai 20 phut
mot 1an dén khi san phdm tra den dugc sdy dén do
4am dudi 5% thi dimg qua trinh sdy va phan tich cac
chi tiéu ham luong chat kho hoa tan, ham luong
tanin, ham luong polyphenol, danh gia cdm quan
dé lua chon thoi gian say phu hop.

2.3. Phuong phap xac dinh cac chi tiéu theo

doi

2.3.1. Phuong phap Idy mau

Ldy mau cheé 1a mot khau quan trong ctia qua
trinh phan tich cac dac tinh hoa sinh hoac danh
gia chat lwong cam quan ctia 14 ché. Mau chung tai
phong thi nghiém duoc xt ly 1am sach, cit cudng.
Chia lam 2 mau: Mau luu va mau dé tién hanh cac
thi nghiém theo TCVN 9017:2011 [7].

232 Xéc dinh do 4m theo phirong phap siy
dén khoi Irong khong doi

Do 4m cta nguyen lieu duoc xac dinh theo
TCVN 5613:2007 [8]. Tién hanh sidy mau & nhiét

d6 103°C dé lam bay hét hoi 4m trong nguyén liéu.
Sau d6, can nguyén lieu dé xac dinh khoi luong
nguyeén liéu trudc va sau khi sdy kho, tir do tinh
duoc phan tram 4m c6 trong nguyén liéu.

2.3.3 Xéc dinh ham lrong chat hoa tan theo
phuong phap Voronsov

Can 2 g ché vo6i @6 chinh xac 0,001 g, cho vao
binh cau c6 dung tich 500 cm® va hoa bang nudc
cat soi. Tién hanh ldp sinh han nguoc va dun trén
bép cach thuy trong 60 phut, khudy déu nuoc
trong binh @€ ché khong dinh vao thanh binh. Két
thuc qua trinh chiét 1am nguoi nhanh binh dudi voi
nuoc, dich chiét duoc chuyén dinh luong vao binh
dinh mutc c6 dung tich 500 cm?®, thém nuéc cat dén
vach dinh mtc va lac déu sau do loc qua phéu loc
kho. Lay 50 cm® dung dich vao bat sit kho da biét
khéi luong, cho bay hoi trén néi cach thuy, sau do
dat chén c6 phan can vao ti sdy & nhiet do 103 +
2°C, sdy trong 2 gi® va lam ngugi trong binh hut
am roi can. Tién hanh sy 1 gio, lam nguoi va can,
lap lai dén khi hiéu cta 2 két qua can lién tiép
khoéng 16n hon 0,002 g [9].

Ham luong chat hoa tan theo chat kho duoc
tinh theo cong thtc sau:

X - ‘”3'7"" X 100 (%)

0.m

Trong d6: X 1a ham luong chat hoa tan theo
chat kho (%); p, 1a khoi luong coc st (g); p; 1a khoi
luong coc st va chat hoa tan can lan cudi ciing; V
1a thé tich toan bo dich chiét mau nghién ctru (ml);
m la khéi luong mau kho (g); 30 1a lwong dich
chiét dung dé bay hoi; 100 1a he s6 chuyén thanh
%.

2.3.4. Xac dinh ham lirong tro téng sé

Tro téng s6 duoc xac dinh theo TCVN
5611:1991 [10]. Nung n6ng mau ché ¢ nhiét do cao
525 + 25°C, nhiét do cao cac hop chat hitu co c6
trong ché bi chay hoan toan chi con lai phan tro
mau xam c6 khéi lwvong khong d6i, can khéi luong
sé xac dinh duoc ham luong tro téng s6.

2.3.5. Phuong phap xdc dinh ty Ié ché vun

Str dung sang 2 tang, tang trén c6 kich thudc
mit ludi 0,4 mm, ting dudi 0,16 mm. Tt mau trung
binh can chinh xac 100 g ché trong coc thiy tinh
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va trai lén ludi trén cia bo sang, sang trong 3 phut
v6i do rung lac déu 100 - 120 vong/phut. Can che &
dudi méi sang voi sai s6 khong 1on hon 0,1 g [9].

Ty lé vun tinh theo phan tram khéi lugng mau
duoc tinh theo cong thic sau:

x 100

Trong d6: X la ty 1é vun tinh theo phan tram
khoi luong mau (%); m; 1a khoi lwong vun 16t qua
sang thit 1 tinh bang gam; m 1a khoi luong mau lay
dé phan tich tinh bang gam.

2.3.6, Phuong phdp xdc dinh ty Ié do dap t€
bao cua ld ché vo

m,
X=—*

m

Do dap té bao cta 1a che vo duoc xac dinh
theo phuong phap cta Vi Thi Thu va cs (2001)
[11]. Mau ché sau khi vo duogc 1ay & 3 vi tri khac
nhau. L4y mau trung binh theo phuong phap
duwong chéo voi khoang 40 - 50 14 che vo. Sau do
chon 30 14 cheé vo, dung tay hodc kep trai 1a che,
nhung vao dung dich K,Cr,0, 1% trong thoi gian 3
phat. Cac chat tanin trong cac té bao ctia 1a ché bi
oxi hoa boi K,Cr,0,; chuyén thanh mau den. Lay
dung dich K,Cr,0, ra, rira 14 ché nhiéu lan bing
nudc cat. Sau do, trai 1a ché ra xem cac vét den
chiém bao nhiéu phan tram dién tich 14 ché. Tt do,
cong phan tram vét den cta timg 14 chia cho s6 14
(30 14) se thu duoc phan tram do dap té bao trung
binh ctia che.

Do dap té bao 14 che tinh theo phan tram duoc
tinh theo cong thic sau:

X% = X; + Xo+ Xot...+ X50) /30

Trong d6: X 1a do dap té€ bao 1a cheé tinh theo
phan tram; X; 12 % dién tich 14 ché thiri bi tham den
(i=1,2,3,...30).

2.3.7. Phuong phap xdc dinh ham Iuong
polyphenol bang phirong phap Folin-Ciocalteau

Polyphenol tit phan mau tht ctia 14 che duoc
nghién min va chiét bang metanol 70% & 70°C. Che
hoa tan duoc hoa trong nuéc nong duoc bé sung
10% (thé tich) axetonitril dé 6n dinh dich chiét.
Céc polyphenol trong dich chiét duoc xac dinh
bang do mau, dung thudc thit Folin-Ciocalteu.
Thudc thir chita chat oxy hoéa axit phospho-
vonframic, trong qua trinh khit, cAc nhém hydroxy

phenol dé bi oxi hoa, chat oxy hoa nay tao ra mau
xanh c6 do hap thu cuc dai & budc séng 765 nm.
Ham lwong polyphenol duoc xac dinh theo TCVN
9745-1:2013 [12].

2.3.8 Phuong phdp xdc dinh ham lirong tanin
theo phurong phap Leventhal

Tanin 1a hop chat khtt, khi bi oxy hoa boi
KMnO, trong moi truong axit voi chat chi thi
indigocarmin sé tao thanh khi cacbonic va nudc,
dong thoi lam mat mau xanh cta indigocarmin.
Dua vao luong KMnO, phan tng dé tinh luong
tanin trong dung dich thi nghiém [11].

2.3.9. Xdc dinh ham Iluong theaflavin (TF) vi
Thearubigin (TR) trong ché den bing phuong
phap quang phé ké

Theaflavin va Thearubigins 12 san phdm oxy
hoéa cta cac hop chat catechin, 2 hop chat nay khi
pha che den tao thanh mau dic trung ctia nuéc
che den. Nudc cheé sau khi xtt li bang ethy acetate
hoac isobutylmethylkenton nhung khong hoa tan
trong natri carbonate axit (NaHCO,). Kha ning
hap thu toi da & budc séng 380 nm va 460 nm [13].

2.3.10. Phuong phap dinh gi chat hrong cdm
quan

Danh gia chat luong cdm quan duoc thuc hién
theo TCVN 3218:2012 [14]. Chat lwong cam quan
ctia san phdm duoc danh gia theo thang 5 diém.
Trong do6, tix 1 - 5 ing voi mirc khuyét tat giam
dan, & 5 diém san phdm coi nhu khong ¢6 16i nao
trong tinh chat dang xét, san phdm c6 tinh tot dic
trung va ro rét cho chi tieu do. Chat luong san
phdm la téng diém cac chi tiéu sau khi da nhan voi
hé s6 quan trong. Céc chi tiéu trong cting mot san
pham, chi tiéu ndo anh hudng lon dén san phidm
hon thi hé s6 quan trong cta chi tiéu dé cao hon.
Gia tri diém cudi cung 1a téng diém khi da nhan
voi hé so. Khi danh gia chat luong cam quan bing
mot hoi déng thi diém chat luong cta chi tiéu nao
la diém trung binh ctia méi thanh vién nhan véi hé
s6 quan trong. Cac chi tiéu va hé s6 quan trong
twong tng nhu sau: Ngoai hinh (1,0); mau nuéc
che (0,6); mui nudc ché (1,2); vi nude che (1,2).
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2311 X Iy so'lieu

T4t ca cac thi nghiém déu duoc 14p lai it nhat 3
lan. Két qua thi nghiém duoc phan tich ANOVA va
kiém dinh Ducan (5%) dé so sanh su khac biét
gitta cac gia tri trung binh. Cac phan tich thong ke
duoc xtt Iy tréen phan mém IBM SPSS statistics 20.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng thoi gian lam héo dén chat
lwong ctia sin ph4m tra tir nguyén liéu 14 che Trubi

Qua trinh 1am héo 1am thay d6i manh mé va
sau sic cac qua trinh bién ddi sinh ly sinh héa

trong 1a ché tuoi. Lam héo ché dung ky thuat
khong nhimg tao ra su dong déu vé do déo cia la
ché ma con gitt lai dwoc phan 16n cac hop chat
tanin, chat hoa tan cfing nhu lam ting hoat tinh
ctia enzyme polyphenoloxydase tao diéu kién
thuan lgi cho qua trinh vo va 1én men sau nay, tao
nén tinh chat diac trung cta san phdm, tranh gay
vun... [15, 16]. Két qua khao sat anh hudng cta
thoi gian 1am héo dén chat luong cua tra den duoc
thé hién & bang 1.

Bang 1. Su thay d8i mét s thanh phan héa ly trong thoi gian 1am héo

Thoi gian Ham luwong nuéc Ham luong tanin Ham luong chat Ham hr(mgo
lam héo (gio) %) % ck) hoa tan (% ck) polypillf)nol %
0 72,36+ 0,45 24,67+ 0,35 39,72° + 1,88 18,40° + 0,28
2 69.67°+0,76 21,38"+0,73 38,28™+ 0,24 17,02° £0,42
3 65.83"+ 0,28 21,05°+0,73 41,00° + 0,44 16,67+ 0,19
4 58,59 + 0,25 19,52 + 0,42 37,95+ 0,42 14,33+ 0,26

Ghi chu: Cic két qua trong cung mot cot, cdc gid tri cd cung it nhat mot chir cdi thi khong khic nhau

o mufc y nghia 5%.

Bang 1 cho thiy, ham luong nudc trong 14 che
Truoi dung lam nguyén lieu & mitc kha cao:
72,36%. Két qua nghién ctru nay tuong tw nhu két
qua nghién ctu ctia Ngo Duy Y (2015) [17], khi
nghién ctru thanh phan héa hoc cta dich chiét 14
ché xanh, ham luong nudc trong 14 ché Trudi &
muc 73,42%. Ham luong chat hoa tan trong 14 che
Truoi dat kha cao: 39,72% ck. Theo Giang Trung
Khoa va cs (2017) [18], nguyén liéu c6 ham luong
chat hoa tan cang 16n thi chat luong cang cao va
nguoc lai, ham lugng chat hoa tan trong 14 che gia
Trung du dat 34,13% ck. Két qua nay cho thdy, che
Trudi c6 ham luong chat hoa tan cao. Két qua
phan tich ham luong tanin trong 14 ché Trudi &
muc 24,67% ck, két qua nay thap hon so véi ham
Iwong tanin trong 14 che Trung du (28,63% ck)
[19], ciing nhu trong 14 ché PH11 (32,60% ck) [20].
Nhung pht hop voi két qua nghién ciru ciua Lé
Tuan An va cs (2020) [21], khi phan tich thanh
phan hoéa hoc ctia cac mau 14 ché xanh thu hai &
cac tinh: Thai Nguyén, Phu Tho, Bic Kan, ham
Iwong tanin dao dong tir 20 - 30% ck. Theo Va Thi
Thu va cs (2011) [11], Giang Trung Khoa va cs

(2011) [22], ham luong polyphenol trong dot che
giam dan ttr bup xudéng cudng, 1a che trong tai tinh
Thai Nguyén va Hoa Binh c¢6 ham luong
polyphenol trong bup, 14 dau tir 30 - 32% ck, 14 thi
hai tir 25 - 28% ck, 1a thi ba tir 20 - 22% ck, 1a thi tw
tr 16 - 18% ck, 14 che gia tir 10 - 13% ck phu hop voi
két qua nghién ctru nay (ham luong polyphenol
trong 14 ché Trudi 1a 18,40% ck).

Khi thyc hién lam héo nguyén liéu 14 cheé
Trudi, ham luong nudc, tanin va polyphenol déu co
xu huong gidm theo thoi gian. Him luong chat hoa
tan tang sau 3 gio lam héo sau do6 giam ro rét. Ham
lwong tanin gidm gop phan lam giam vi chat, giam
vi hang do vay co loi cho san phdm tra den. Ham
luong polyphenol c6 xu hudéng giam trong qua
trinh lam héo vi enzyme polyphenol oxydase
chuyén ddi cac hop chat polyphenol thanh dang
oxy héa dé biat dau qua trinh tao thanh cac chat
mau va huong thom trong tra den [23]. Theo
nghién ctu cia Wan va Xia (2015) [24] mic do
héo ctia tra den ndm gitta tra trang va tra 6 long,
tuong duong 65% sé c6 loi cho cac qua trinh can va
lén men sau nay, do ham lwong nuéc tu do trong
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nguyeén liéu mat bot di, ham luong chat kho trong
nguyén liéu ché tré nén dam dat hon, tir d6 tang
cuong hoat dong ctia enzyme c6 trong nguyén liéu
che. Bang 1 cho thdy, thoi gian lam héo anh huéng
dén ham luong chat hoa tan c6 trong 14 che, ham
lwong chat hoa tan cao nhat dat 41,00% ck khi lam
héo 3 gio, két qua nghién cttu nay phu hop voi
nhimng chi tieu trong TCVN 1454 - 2013 [25] va két
qua nghién cttu cia Ng6 Xuan Cuong va cs (2009)

[26] ché duoc lam héo véi thoi gian tix 2 - 4 gio co
ham luwong chat hoa tan tang (40,1% ck), yéu to nay
c6 loi dén chat luong san phdm, gép phan lam ting
nong do nudc pha che.

Bén canh d6, anh hudéng thoi gian lam héo
dén chat luong cdm quan ctia san phdm tra den
lam tir nguyeén liéu 14 che Truéi da duoc danh gia,
két qua thé hién trén bang 2.

Béng 2. Anh hudng thoi gian lam héo dén chét lugng cim quan tra den

Thoi gian lam biém danh gia biém he so Xép loai
héo (gi0) Ngoai hinh | Mau nuéc pha | Mui Vi c6 khoi
luong
2 3,11° 3,12 2,78 | 3,67 12,72 Trung binh
3 4,22° 4,34? 3,56% 4,00% 15,89 Kha
4 3,22° 2,89 2,89° | 3,00° 12,03 Trung binh

Ghi chu: Trong cung mot cot, cdc gid tri co cung it nhat mot chir cdi thi khong sai khdc nhau & muc y

nghia 5%

Két qua danh gia cdm quan da thé hien, 14 che
lam héo & 3 gio cho san phdm tra den c6 diém cam
quan cao hon so véi lam héo & cac thoi gian con
lai. Diém chat luong loai kha & muc 15,89. Tix
nhiing két qua trén, thoi gian 1am héo che Trudi
phu hop duoc lya chon 1a 3 gio.

3.2. Anh huéng ciia thoi gian vo cheé dén chit
lugng ctia san phdm tra den

Dboi voi tra den, vo che 1a giai doan rat quan
trong, khong chi 1a mot cong doan dé dinh hinh
dién mao tra, hon nita con kich hoat cac chuyén
d6i sinh hda va dai dién cho su khéi dau cta qua
trinh 1én men, tao ra san pham c6 mau sic, huong
vi dac biét cua tra den [27]. Két qua khao sat ciaa
thoi gian vo ché dén chat luong tra den duoc thé
hién trong bang 3.

Béng 3. Anh hudng clia cong doan vo dén do dap té bao, tj 1é che vun, tinh chit cim quan

Thoi gian | Ty lé do ... 1. | Ngoai Mau Mui Vi Diém hé s6 Xép loai
o | Tile che . , S
vO che dap té vun %) hinh | nuéc pha co6 khoi
(ohut) | bao (%) - luong
25 74,17¢ 4,407 2,78 2,68 3,00* | 2,89 11,46 Trung binh
30 86,33" 5,40° 4,44° 4,33¢ 4,22¢ | 4,00 16,90 Kha
35 90,16* 6,91 3,11° 3,220 3,56" | 3,44 13,44 Trung binh

Ghi chu: Céc két qua trong cung mot cot cd cung it nhat mot chi céi thi khong khdc nhau ¢ mirc y

nghia 5%.

Bang 4 cho thay, do dap té bao ting theo thoi
gian vo va co su khac nhau & mitc y nghia (o= 5%).
Theo Vii Thi Thu va cs (2001) [11], tra den c6 chat
lwong vo che tot voi do dap té bao khong thap hon
78%. Tuy nhién, khi tién hanh vo che 35 phut véi
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do dap té bao 90,16% la che bi rach gay hu hong.
Bén canh d6, ty 1&é che vun cing ting theo thoi
gian vo ché va c6 su sai khac c6 y nghia thong ke
& muc y nghia (a= 5); thoi gian vo cheé 30 phut voi
ti 1é vun 5,40%, két qua nghién cttu nay phu hop voi
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nhitng chi tiéu trong 10TCN 458:2001 [28]. Nhu
vay, thoi gian vo ché 30 phat dugc lwa chon vira
dam bao tiéu chi vé do dap té bao, ty 1é ché vun
cting nhu diém danh gia cadm quan tra den cao hon
so voi cac thoi gian vo ché khac.

3.3. Anh hudng ctia thoi gian 1én men dén chat
lugng ctia san phdm tra den

Qua trinh 1én men tra den duoc dién ra béi cac
enzyme san c6 trong 14 che, quyét dinh dén chat
luong cta tra den. Trong qua trinh san xudt tra
den, qua trinh lén men duoc tinh ngay ti khi t6
chic cac té bao 14 ché bi pha vo, nghia 1a ngay tir
dau giai doan vo che [27]. Két qua nghién ctu vé
anh hudng cta qua trinh 1én men dén chat luong
ctia tra den duoc thé hién ¢ bang 4.

Bang 4. Su thay d8i mot s6 thanh phan héa ly trong thoi gian 1én men

Thoi Thearubigin | Theaflavin | Ty lé TF/TR
gian lén Tanin Chat Polyphenol (TR, %) (TF, %)
men % ck) hoa tan (% ck) % ck)
(gio)
1 19,89° 39,17 16,57 9,59 0,55° 1/17
2 19,67° 37,10° 15,48° 11,24° 0,74 1/15
3 16,67° 37,25 14,66° 12,00° 0,84 1/14
4 14,33¢ 37,05 12,96¢ 12,24¢ 0,77 1/16

Ghi chu: Céc két qua trong cung mot cot co cung it nhat mot chir céi thi khong khdc nhau & muic y

nghia 5%.

Trong qua trinh 1én men, ham luong tanin va
chat hoa tan gidm theo thoi gian 1én men; ham
lwong tanin dat 19,67% ck va 16,67% ck sau 2 gio va
3 gio lén men. Ham luong tanin gidm nhiéu cha
yéu do qua trinh oxi ho4a tanin tao huong thom va
tich luy hop chat mau vang theaflavin (TF) va tiép
theo 1a cac hop chat mau d6 thearubigin (TR). Dé
dam bdo tra den c6 duoc mau sic cling nhu huong
vi dac trung cho san phdm, ham luong tanin trong
tra den dao dong tw 11,76 - 15,14% ck [29]. Ham
lwong polyphenol c6 xu huong gidm dan theo thoi
gian lén men & tit ca cac mau va khac nhau va co
st khac nhau & mic y nghia (a= 5%). Ham luong
polyphenol cao nhat (16,57) sau khi 1én men 1 gior
va gidm dan xudng 2, 3 va 4 gio 1an luot 1a 15,48%
ck, 14,66% ck va 12,96% ck. Néu thoi gian 1én men
ngan thi 14 ché chua duoc lén men da, lam cho
mau san pham bi nhat, nguoc lai néu kéo dai thoi
gian lén men thi mau san ph4dm sé dam, t6i sim, sé
khong dam bdo mau sic cla sin pham, vi
polyphenol 1a hop chat tao nén mau sic, huong vi
va do sang cua tra [30]. Theo Fei Liu va cs (2022)
[31], qua trinh lén men trong 4 gio c6 thé dap ung
yéu cau chat luong cta tra den Gongfu, thoi gian

lén men qua dai sé anh hudng x4u dén chat luong
tra den Gongfu. Thoi gian lén men tra den sau 3
gi®, ham luong polyphenol dat 14,66% ck, két qua
nghién ctu nay phu hop véi nghién ctu cuaa
Lunder (1992) [4], ham lwong polyphenol tra den
nam trong khoang 13 - 25% ck. Két qua & bang 4
cho thdy, ham luong TR ting theo thoi gian len
men. Theo Opie va cs (1995) [32], qua trinh san
xuat tra den phai duy tri ham luong TF va TR vi
qua trinh lén men kéo dai sé kéo dai qua trinh oxy
hoa trong tra den dan dén giam TF va tang TR.
Bén canh do, Roberts (1958) [33] cho rang, néu
ham luong TR qua cao lam giam d¢ sang cua tra
den. Ham luong TF tang khi lén men tra den va
dat gié tri cao nhat (0,84%) khi lén men & 3 gio; sau
d6 giam xuong khi kéo dai thoi gian 1én men 4 gio
va 5 gio tuong tng 0,77%, 0,72%. Theo Lin va cs
(2003) [30], TF khong phai la 1 hop chat ma 1a hén
hop 2 chat (Theaflavin va theaflavin gallate), chi
can oxi héa trong thoi gian ngan da chuyén thanh
thearubigin. Vi vay diéu nay c6 thé giai thich khi
sap két thuc qua trinh lén men, cac TF da tich liay
van ti€p tuc bién thanh TR tir d6 lam giam do6 sang
ctia nudc pha va tang do dam cta TR gay t6i sim
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mau nudc pha tra den. Bén canh do, ty 1é TF/TR
dat cao nhat khi 1én men & 3 gio (1/14); cac loai
che den co chat luong cao phai c6 ti 1é TF/TR nam
trong khoang 1/12<TF/TR<1/10 [11] do vay
nguyeén liéu 14 che Trudi truyén thong can c6 cong

nghé lén men dé nang cao ty lé TF/TR. Ngoai
nhitng két qua phan tich cac chi tiéu chat luong
trong qua trinh 1én men, nghién ctu da danh gia
chat luong cdm quan tra den thanh pham, két qua
duoc thé hién & bang 5.

Bang 5. Anh hudng ciia thoi gian 1én men che dén tinh chit cim quan tra den

Thoi gian biém danh gia Diém hé s co6 Xép loai
(gi0) Ngoai hinh | Mau nu6c pha Mui Vi khoi luong
1 3,447 2,89° 2,44% 2,78 11,444 Trung binh
2 3,67 3,78 3,11% 3,89 14,34° Trung binh
3 4,56 4,67¢ 3,56¢ 4,44 16,96* Kha
4 4,33 3,00 2,78 3,22 13,33¢ Trung binh

Ghi chi: Trong cing mot cot, cdc gid tri co cung it nhat mot chir cdi thi khong sai khac nhau ¢ muc y

nghia 5%.

Két qua danh gia cAm quan 14 ché sau khi lén
men & bang 5 cho thay, 14 che khi lén men & 3 gio
c6 mau sic duoc danh gia cao hon so véi l1a che
duoc lén men & cac thoi gian khac. Thoi gian 1én
men ngin hon, mau sic cta 14 ché chuyén dan
sang nau vang tuy nhién, van chua da thoi gian dé
oxi héa nén 14 ché van con xuét hién mau xanh tai
mot s6 diém trong 14 che. Néu kéo dai thoi gian
lén men dén 4 gio mau 14 che chuyén thanh nau
den anh huéng 16n dén mau cta nuéc pha. Két qua
danh gid cam quan nuéc pha tra den & bang 5
ciing cho thay, khi 1én men 3 gi¢ san phdm tra den
duoc danh gia cao hon tat ca cac chi tiéu va duoc
xép loai & muc kha. Nhu vay, thoi gian dé két thic

qua trinh 1én men dé san xuat tra den tir nguyén
liéu 14 che Trudi duoc lira chon & muc 3 gio.

3.4. Anh hudng ctia nhiét do, thoi gian sdy dén
chét luong san pham tra den tir cheé Trudi

34.1. Anh hudng ctia nhiét do sdy dén chat
luong san pham tra den tir ché Truoi

Nhiét do sdy 1a yéu t6 anh huodng rat 16n dén
su thoat 4m tir vat liéu sdy ra moi truong bén
ngodi, toc do sdy va chat luong clia san pham sdy.
Sau khi Ién men, tra den duoc sdy kho & thoi gian
c6 dinh 1a 80 phut v6i cac muc nhiét do siy 80°C,
90°C va 100°C. Két qua cac chi tieu ctaa tra den
duoc thé hién trong bang 6.

Béng 6. Anh hudng clia nhiét d¢ sy dén mot s6 chi tieu chét luong tra den

Nhiét do Do 4m () Ham luong tanin Ham luong chat Ham luong
°C) ' % ck) hoa tan (% ck) polyphenol (% ck)
80 6,67°+04 15,52* £ 0,42 34,720* + 1,05 12,45 +0,1°
90 433°+0,47 14,55+ 0,73 35,28+ 0,87 14,64 £ 0,19*
100 3,33°+0,08 12,12° £ 0,42 33,33+ 0,64 10,87 + 0,08°

Ghi chu: Céc két qua trong cung mot cot cé cung it nhat mot chi cdi thi khong khdc nhau & muic y

nghia 5%.
Chat luong cta tra den khi bdo quan phu

thudc vao dd 4m ban dau, néu @6 4m ban dau clia

tra den nho hon 5% thi chat luong cta tra den
khong thay d6i nhiéu sau 6 thang bao quan. Néu
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d06 4m ban dau cua tra den 6%, chat luong cta tra
den sé bat dau gidm sau 6 thang bao quan, con néu
d6 4m ban dau 16n hon 7% thi chat luong tra den sé
giam manh sau 6 thang bao quan [34]. Két qua &
bang 6 cho thay, tra den duogc lam tir nguyén liéu
ché Trudi khi sy & 90°C trong thoi gian c6 dinh 80
phut do 4m dat dudi 5% theo yéu cau. Bén canh do,
khi sdy & nhiét do 90°C san phdm tra den co céac
chi tieu vé ham luong tanin, chat hoa tan,
polyphenol cao hon khi sdy & 100°C va tuong
duong khi sdy & 80°C. Ham luong polyphenol téng

s6 (14,64% ck) cao nhat khi sdy tra den & 90°C, két
qua nghién ctru nay tuong tu voi két qua nghién
ctu cua Teshome va cs (2014) [35]. Ham luong
tanin (14,55% ck) khi sdy & 90°C dat muc cao va két
qua nay cing tuong ty theo cong bo cua
Khasnabis va cs (2015) [29], ham luong tannin
trong tra den dat trung binh 13,36% ck. Dé c6 thém
co s& lua chon nhiét do sdy, tién hanh danh gia
cam quan tra den sau khi siy & cac nhiét do khac
nhau. Két qua duoc thé hién & bang 7.

Béng 7. Anh huong nhiét d¢ sdy dén tinh chdt cim quan tra den

Nhiét do (°C) Dbiém danh gia biémhe s6 c6 | Xép loai
Ngoaihinh | Mau | Mui | Vvi | khoiluong
nudc pha
80 3,89 3,78 3,56® | 3,56 14,702° Trung binh
90 4,11° 4,33¢ 4,11° | 4,00° 16,44* Kha
100 3,117 2,78 2,89 | 3,00 11,846¢ Trung binh

Ghi chu: Trong cung mot cot, cdc gid tri co cung it nhat mot chir cdi thi khong sai khac nhau 6 muc y
nghia 5%

Két qua danh gia cdm quan & bang 7 cho thay,
tra den khi say & 90°C duoc danh gia cao & cac chi
tiéu va xép & muc cao hon khi sdy & cac nhiét do

3.4.2 Anh huéng cua thoi gian siy dén chat
Trong sdn pham tra den tir che Truoi
Tién hanh khdo sat cac thoi gian sdy 50, 70, 90

con lai. va 110 phut & 90°C. Két qua mot s chi tieu hoa ly
cta tra den sau khi sdy duoc thé hién & bang 8.
Béng 8. Anh hudng ctia thoi gian sdy dén mét s8 chi tieu chét lrong tra den
Thoi gian sdy . Ham luwong tanin .
bo am %) Ham luong polyphenol (% ck)
(phut) (% ck)
50 5,38°+0,32 15,03* £ 0,42 12,73° + 0,21
70 4,67+ 0,28 14,55 + 0,48 14,33 £0,19
90 4,06° £ 0,50 14,31+ 0,73 14,44° £0,17
110 3,69*+0,35 12,12°+ 0,21 12,37° + 0,64

Ghi chu: Cic két qud trong bang co cung 1t nhat mot chir cdi thi khong khac nhau & muc y nghia 5%.
Béng 8 cho thdy, tra den khi sdy & 90°C trong két qua nghién ctu cta Teshome va cs (2014)
thoi gian 70 va 90 phut cho do 4m clia san phim [35], Naheed va cs (2007) [36]. Bén canh do, dé co
dudi 5%, cac chi tiéu vé ham luong tanin, ham thé lya chon thoi gian sdy phu hop, da tién hanh

luong polyphenol & mic cao. danh gid cAm quan nudc pha tra den khi sdy & cac

Ham luong
polyphenol trong san phdm tuong tmg 14,33% ck

va 14,44% ck. Két qua nghién cttu nay tuong tw nhu

thoi gian khac nhau, két qua thé hién & bang 9.
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Béng 9. Anh huong ctia thoi gian sdy dén tinh chdt cim quan tra den

Thoi gian biém danh gia Diémhésoco | Xép loai
(phut) Ngoai hinh | Mau nwéc pha | Mui Vi khoi luong
50 3,67 2,89 2,89* | 2,56 11,94 Trung binh
70 4,11° 4,11° 3,44 | 4,00° 15,50 Kha
90 4,33 4,56 4,11° | 433" 17,19 Kha
110 2,56 2,57 2,78 | 2,89 10,90 Kém

Ghi chu: Trong cung mot cot, cdc gid tri co cung it nhat mot chir cdi thi khong khdc nhau & muic y

nghia 5%

Khi sy trong thoi gian dai & 110 phat, mau
clia san phdm dan chuyén sang mau nau sim vi
vay dugc danh gia voi so diém thap nhat. Mau
nuoc pha tra den co6 su khac biet ro rét khi siy
trong thoi gian dai 110 phut so v6i cac mau con lai
va duogc hoi dong danh gia voi s6 diém thap nhat 1a
2,57 vi mau nudc c6 su tuong dong véi mau cia 14
tra den, nudc pha c6 mau nau sim, mat di do sang
dac trung ctia san phdm. Nuoc pha cta tra den khi
say & 90 phut duoc hoi dong danh gia véi s6 diém
mau nudc & muirc cao, mau siac nau doé cé vién vang
dac trung cta san phim tra den. Mic du, chi tiéu
mui va vi ciia nudc pha tir cdc san phdm tra den
duoc sdy & thoi gian 70 phut va 90 phut duoc danh
gia cao hon so voi cac mau con lai va diém danh
gi4 cdm quan c6 hé s6 quan trong déu & mirc kha;
tuy nhién, gié tri diém cudi cung 1a tdng diém khi
da nhan véi hé s6 quan trong ctia san phdm tra
den khi sdy & 90 phut cao hon khi sdy & 70 phut.
Tt nhiing két qua trén, tra den lam tir nguyén lieu
1a che Trudi duoc say & 90°C trong thoi gian 90
phut, cho san phdm c6 mau sic, mui vi dic trung,
duoc danh gia & mutc xép loai kha.

4. KET LUAN

Nghién cttu da tim ra cac thong s6 cong nghé
ché bién tra den tir 14 ché Trudi truyén thong. La
che tht 3 dén 14 tht 5 duoc lwa chon 1am nguyén
litu. Qua trinh 1am héo tién hanh & nhiét do 30 -
35°C, @6 4m 73 - 75% trong thoi gian 3 gio. Do dap
té bao dat 86,33% trong khi ty 1é vo vun & mtic 5,4%
khi vo che trong 30 phut. Qua trinh lén men duoc
thuc hién trong thoi gian 3 gio voi nhiét d6 25 -
30°C, do 4m 85 - 90%. Tra den thanh phdm c6 do
am dudi 5%, ham luong polyphenol dat 14,44% chat

kho, ham luong tanin dat 14,31% chat kho. San
pham tra den tir nguyen lieu 14 che Trudi truyén
théng c6 huong vi dic trung, mui thom tra tu
nhién, vi chat nhe, diu ngot hai hoa, dac trung cho
san pham. Ty lé TF/TR thu dugc trong tra den sau
khi l1én men 14 ché Truoi dat muc 1/14, ché c6 chat
luong cam quan t6t. Nhu vay, ngoai cac thong so
cong nghé phu hop dé€ tao ra san pham tra den ti
14 ché Trudi co6 huong vi, mau sic dic trung; can
nghién ctru nang cao ty le TF/TR @€ san phdm tra
den lam tir nguyén lieu 14 che Trudi dat duoc mic
chat luong thuong hang theo tiéu chi xép hang tra
den.
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STUDY ON SOME TECHNOLOGICAL FACTORS AFFECTING THE PROCESSING OF BLACK TEA
FROM TRUOI TEA LEAVES IN PHU LOC DISTRICT, THUA THIEN HUE PROVINCE

Nguyen Van Hue!, Nguyen Quoc Sinh!

!University of Agriculture and Forestry, Hue University
Summary

This study is the first to investigate the processing of black tea from traditionally harvested Truoi
tea leaves. The harvested leaves were washed, drained, and stored in cold PE bags for further
investigation and selection of suitable technological parameters. These parameters included the
withering and drying stages based on indicators such as tannin content, polyphenol content,
soluble content, moisture content, and sensory indicators of the black tea product. The Truoi tea
leaves used in this study were the 3rd to 5th leaves. The withering process was carried out in a
well-ventilated room at a temperature of 30 - 35°C, humidity of 73 - 75%, and a suitable withering
time of 3 hours. The tea leaves had a moisture content of 65.83%, a tannin content of 21.05% dry
matter (DM), a soluble content of 41% DM, and a polyphenol content of 16.67% DM. The rolling
process was carried out for 30 minutes, achieving a cell rupture rate of 86.33% and a broken rate
of 5.40%, which is in accordance with 10TCN 458:2001. The fermentation process was carried out
at a temperature of 25 - 30°C, humidity of 85 - 90%, and a duration of 3 hours, resulting in a black
tea product with the highest TF/TR ratio (1/14). Convection drying at a temperature of 90°C for
90 minutes was selected when the final black tea product had a moisture content below 5%, a
polyphenol content of 14.44% DM, and a tannin content of 14.31% DM. The black tea product
made from traditional Truoi tea leaves has a characteristic flavor, natural tea aroma, slightly bitter
taste, and harmonious sweetness, which is typical of the product. The brewed black tea has a

deep red-brown color with a golden rim.

Keywords: Black tea, Truoi tea, Phu Loc district, Thua Thien Hue province.
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