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Tém tit. Ging den (Distichochlanys orlowii) 1a mdt dugc liéu quy véi nhiéu hoat chat c6 gid tri sinh hoc
cao, mang lai nhiéu l¢i ich trong diéu tri bénh, chéng oxy hda, khang viém, khang khuan, chdng ung
thw va tang cuong hé mién dich cho co thé. Tuy nhién, cac hgp chét sinh hoc ¢é trong giing bi anh
huéng dang k&€ dudi tac dung ctia nhiét khi sdy. Nghién cttu nay xac dinh anh huong cta ché d sdy
(nhiét d6 va thoi gian) dén chat luong ctia Tra Gling den tui loc, qua d6 xac dinh diéu kién sdy thich
hop nhat nh3m giam thi€u ton th&t cac hop chét cd hoat tinh sinh hoc trong san phdm. Thi nghiém
duoc bé tri & cdc muitc nhiét d6 40-60 °C va thoi gian 7-11 gio. Cac chi tiéu cta mau duogc phan tich sau
khi sy gom ham luong chdt kho hoa tan, duong khtt, polyphenol téng, kha ning khang oxy hoéa
(DPPH - ICs0) va diém cam quan. Két qua cho thdy ché d6 sdy ¢ 50 °C trong 9 gio cho chat lugng san
phdm cao nhat, véi do &m an toan 6,15%, ham luong chat khé hoa tan 15,61%, duong khw 2,62%,
polyphenol 3,06 mg GAE/g chat khé va kha nidng khang oxy hda cao nhéat (ICso = 791,11 pg/mL). San
pham c6 mau vang nau dong nhédt, mui thom diu, vi ngot cay nhe ddc trung, dat diém cam quan cao
nhat. Két qua nghién cttu cung cdp théng s6 cdng nghé quan trong dé€ san xuét Tra Gling den tui loc
chét lugng cao.
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Abstract. Black ginger (Distichochlamys orlowii) is a valuable medicinal plant rich in bioactive
compounds, exhibiting various health-promoting effects, including antioxidant, anti-inflammatory,
antimicrobial, anticancer, and immune-enhancing properties. However, these bioactive compounds are
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significantly affected by heat during the drying process. This study aimed to evaluate the effects of
drying conditions (temperature and time) on the physicochemical, biochemical, and sensory quality of
black ginger bag tea, thereby determining the optimal drying parameters that minimise the loss of
bioactive compounds in the final product. Drying experiments were conducted at temperatures
ranging from 40 to 60 °C, with the drying times varying from 7 to 11 hours. After drying, the samples
were analysed for total soluble solids, reducing sugars, total polyphenols, antioxidant capacity (DPPH
— ICsp), and sensory attributes. The results indicated that drying at 50 °C for 9 hours produced the
highest overall quality, with a safe moisture content of 6.15%, total soluble solids 15.61%, reducing
sugars 2.62%, total polyphenols 3.06 mg GAE/g dry weight, and the highest antioxidant capacity (ICso =
791.11 pg/mL). The final product exhibited a uniform brown-yellow colour, pleasant aroma, and a
mildly sweet and pungent flavour, achieving the highest sensory scores. This study provides vital

technological parameters to produce high-quality Black ginger bag tea.

Keywords: drying conditions, Black ginger, antioxidant activity, polyphenols, herbal bag tea

1 Mo dau

Guling den, tén khoa hoc la Distichochlamys
orlowii thudc ho gting (Zingiberaceae), la thuc vat
dac httu ctia Viét Nam co gia tri st dung cao,
duoc tim thdy lan dau tién vao ndm 1995 tai Vuon
Qudc gia Bach M3, Thanh ph6 Hué [1]. Trong y
hoc dan gian, dong bao Pako st dung Gung den
lam thuc pham va duoc liéu véi cac tac dung cam
méu, lam lanh vét thuwong va ho tro tiéu hoa [2].
Nhiéu nghién cttu da cho thdy cac hop chéat cd
hoat tinh sinh hoc cua Gung den (polyphenol,
flavonoid va cac hop chat phenol ddc trung) co
kha nang chong oxy hoa, khang khuan, khang
virus, khang ndm, ha lipid mdu, chéng béo phi,
bao vé gan [3], hd tro diéu tri thiéu mau do thiéu
sat [4] va chong ung thu [5]. Trong dan gian,
Gting den con dugc st dung lam thudc tri ho, dau

da day, tri vét thwong va lam gia vi [6].

Tra Gung den tudi loc dang tro thanh san
pham tiém nang khong chi nho hwong vi ma con
nho vao céac loi ich sttc khde ma né mang lai.
Trong d6, cac hop chat c6 hoat tinh sinh hoc nhw
polyphenol, flavonoid cé tac dung chdng oxy hoa,
phong ngtra ung thu va khang viém hiéu qua [7].
Tuy nhién, ham luong cac hgp chat c6 hoat tinh
sinh hoc c¢6 thé bi mat di dang ké ¢ cong doan xt
ly nhiét (sdy/rang), lam anh huong dén chét luong
san pham. Tran Bach Long va cs. da chiing minh

rang nhiét do sy cé anh huong dén ham luong
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cac hop chét c6 hoat tinh sinh hoc nhu polyphenol
va flavonoid cé trong ging. Két qua cho thdy
gung cd thé gitt duoc cac hoat chat sinh hoc va
dat gia tri cam quan tot nhét khi sdy ¢ 60 + 2 °C
[8]. Bén canh d¢, thay d6i ché€ d§ sdy con anh
huong dén d6 am cudi, chat hoa tan, duong khu,
chat xo va kha nang chong oxy hoa cua san pham
tra tai loc [9]. Wojdyto va cdng su ciing cho rang
diéu kién sdy khong duoc kiém soat cd thé lam
giam ham luwong cac chét c6 hoat tinh sinh hoc
nhay cam voi nhiét, ¢ thé lam mat di cac chat
dinh dudng va anh huong dén gia tri cam quan
cua san pham [10].

Tuy da c6 moét s6 két qua nghién ctu vé
anh huong cua ché d6 say déi voi giing thuong,
hién van thidu cac nghién ctru tap trung vao anh
huong cua quad trinh sdy danh riéng cho gting den
nhdm han ché ton that cdc hop chat c6 hoat tinh
sinh hoc va cai thién chét lwong cam quan cta san
phadm. Vi vay, nghién cttu nay dwgc thuc hién
nhdm danh gia anh huéng cta cic thong s6 sdy
(nhiét d¢ va thoi gian) dén cac chi tiéu chat luong
chu yéu cua Tra Giing den tui loc nhu ham luong
chdt khd hoa tan va duong khi; ham lwong
polyphenol téng va hoat tinh chong oxy hoa; cac
ddc tinh cam quan cta san pham. Két qua nghién
ctu gop phan dé xuat quy trinh sdy thich hop
nham tao ra san phdm c6 chat luong va gia tri

cam quan cao, lam co s¢ khoa hoc cho viéc san
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xudt va thwong mai héa san pham Tra Gling den

tai loc on dinh vé chét lwong va gid tri st dung.

2 Vatliéu va phuwong phap

21 Viatliéu

Gung den (Distichochlamys orlowii) st dung
trong nghién cttu dwgc thu hai tai xa Phong Dién,
Thanh phd Hué. Nguyén liéu duoc chon 1a nhiing
cu giing c6 dd tudi sinh treong khoang 6 thang,
kich thudc dong déu, khong bi sdu bénh hodc huw
hong co hoc. Sau khi thu hoach, gling dwoc rira
sach, cao bo vo, cit 1at mong véi d6 day 1-2 mm,
sau d6 bao quan trong ta lanh 6 4-6 °C va duoc
stt dung trong vong 48 gio k& tir khi xtt ly so bd.
Ngoai ra, co ngot (Stevia rebaudiana Bertoni), st
dung lam nguyén liéu bd sung, duwoc mua tai cac

co s0 dong y uy tin tai Thanh phé Hué.

2.2 Phwong phap nghién cttu
B4 tri thi nghiém

Quy trinh san xudt Tra Girng den tili loc dw kiéh
Nguyén N So Ly Cat + Say
liéu ché& lat

—| ¢—| Nghién QJ

¢ bé Phéi

San €| ’ong 101

pham tii loc trén
Co

ngot

Phuong phéap bo tri thi nghiém khao sat
anh huong cta ché do sdy dén chat luong san
phdm Tra Gung den tui loc san xuat theo quy

trinh trén nhuw sau:

Nguyén liéu Gung den sau khi so ché va
cat 1at (1-2 mm) duoc chan ¢ 85 °C trong 1 phut,
sau d6 1 & 40 °C trong 2 gio. Tiép theo, mau dugc
sdy do6i luu ¢ cac muic nhiét d¢ khac nhau (40, 45,
50, 55 va 60 °C) trong thoi gian ¢6 dinh 9 gio dé
xac dinh nhiét d6 sdy thich hop nhat.
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Sau khi xac dinh dugc nhiét d¢ thich hop,
tién hanh khao sat anh hudng cta thoi gian say tai

nhiét d6 nay véi cacmtc 7, 8, 9, 10 va 11 gio.

San pham thu dwoc ¢ mdi diéu kién thi
nghiém dugc nghién min, phdi tréon véi co ngot
theo ty 1é bot giing den/cé ngot la 1:0,3, sau do
déng tai loc va phan tich cac chi tiéu chat luong,
bao gom d6 am, ham luong chat kho hoa tan, ham
leong dwong khit, ham lwong polyphenol, kha
nang khang oxy hda va danh gia chat luong cam

quan vé mau sac, mui va trang théi ctia san pham.

Phwong phap phan tich

Xdc dinh d6 dm

D6 dm duoc xac dinh bang phuong phap
sdy dén khdi luong khong ddi ¢ 105+ 2°C (TCVN
8949:2011).

Xdc dinh ham lwong chit kho hoa tan

Ham luwong chat kho hoa tan dwoc xéac
dinh bang phuong phap khdi lwong: dich chiét
duoc c6 quay d€ loai bo nude, phan chat kho con
lai dwoc sdy dén khoi leong khong doi ¢ 105 + 2
°C. Phan trdm chéat kho hoa tan duwoc tinh trén
khdi legng mau ban dau [11].

Xdc dinh ham liong dieong khir

Lay 10 mL dung dich mau da khtr tap cho
vao binh tam gidc 250 mL; thém 5 mL dung dich
Fehling A va 5 mL dung dich Fehling B; lac nhe
va dun s6i trong 3 phut cho dén khi xuat hién két
tiia Cu,0. Két tia duoc loc bang phéu Buchner c6
huat chan khong, rita sach va hoa tan trong dung
dich Fey(SO,)s trong H,SO4. Dung dich nay duwoc
chuan d6 bang KMnO, 0,1 N cho dén khi dung
dich chuyén sang mau hong nhat, bén trong 30
gidy. Thé tich KMnO, tiéu hao dugc dung d€ tinh
ham luong duong khte [12].
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Xdc dinh ham lwong polyphenol

Ham luong polyphenol téng s6 dwoc xac
dinh bang phép phan tich so mau véi thudc thir
Folin-Ciocalteu [13]. Phitc hop phospho-wolfarm-
phosphomolybdate c¢6 trong thudc thi Folin-
Ciocalteu bi cac hop chat polyphenol khtt, tao
thanh volfarm va molypden c6 mau xanh dwong,
hap thu cuwc dai & budc séng 765 nm. Ham lugng
polyphenol cé trong Gitng den ty l¢é thuan véi
cuong d§ mau cua mau va duoc tinh theo ham
luong acid gallic va biéu thi dudi dang mg GAE/g
chat kho [14].

Xdc dinh kha ning khdng oxy hoa

Kha nang khang oxy hda ctia Giing den
duoc xac dinh theo phuong phap quét gdc tu do
DPPH  (2,2-diphenyl-1-picryhydrazyl).  Chat
chéng oxy hoda két hop véi gbc tu do lam dung
dich chuyén tir mau tim sang mau vang va lam
giam cuong d6 hap thu 4nh sang cua dung dich &
budc séng 517 nm so véi mau d6i chiing duong

do phan ttng DPPH véi acid ascorbic.

Pha 1 mL dung dich DPPH 0,1 mM trong
methanol v6i 1 mL dich chiét c6 nong dd khac
nhau, 1dc déu va u trong t&i 30 phut & 25 + 2 °C.
Mau trang duoc pha tuong tw véi dung dich chi
chita methanol. Phan tram kha ndng kht goc
DPPH duwgc tinh theo cong thirc (1)

Uc ché DPPH (%) =22 x 100 1)

Ao

trong d6 Ao la d6 hap thu caa mau ddi chiing; Ai

la @6 hap thu cua mau.

Gia tri ICs (ug/mL) la nong d6 chat khang
oxy hoa can thiét d€ trc ché 50% goc tu do DPPH,
duoc xac dinh tir phwong trinh hoi quy tuyén tinh
y=axx +b. Acid ascorbic duoc st dung lam mau
chuan do6i ching [15].
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DPénh gia chat lwgng san pham Tra girng tai loc

Dénh gia chat lwong cam quan san pham
Tra Gung den tai loc bang phép thtr cho diém
tong hop theo TCVN 3215-79.

Xt ly s6 lidu

SG liéu nghién cttu duoc xt ly bang phan
meém Microsoft Excel va IBM SPSS Statistics phién
ban 22.0. Phan tich phuong sai ANOVA duogc st
dung dé danh gia su khac biét gitta cac nghiém
thite. St dung kiém dinh Duncan d€ so sanh gia
tri trung binh gitta cic nghiém thitc (mdi nghiém
thire dwoc lap lai 3 [an), véi muie y nghia thong ké
p <0,05.

3 Két qua va thao luan

3.1 Thanh phin héa hoc co ban ctia cu
Gung den

Trudce khi tién hanh cac thi nghiém, mot s6
thanh phan héa hoc co ban cta Giing den duoc
phan tich gobm d6 dm, ham luong chét khod hoa
tan, duong khtt, polyphenol va kha nang khang
oxy hdéa dé€ danh gia chat lugng ban dau, dong
thoi, lam co s& khoa hoc d€ danh gia va lua chon
cac thong s6 cong nghé phu hop véi quy trinh san

xuat.

Bang 1 cho thay d6 am trong Guing den kha
cao (77,83%), co thé tao diéu kién cho vi sinh vat
phét trién, gdy hu hong va lam giam chét luong
nguyén liéu néu khong duoc bao quan kip thoi.
Ham luong chét kho hoa tan trong Girng den dat
23,61%, la chi tiéu quan trong phan anh tiém nang
chiét xuat chat ran va gép phan quyét dinh huwong
vi ctia tra tai loc thanh pham. Gling den ¢6 ham
lwong duong khtr kha thdp (2,08 mg/g chat kho);
ham lwgng polyphenol tong dat 2,06 mg GAE/g
chat kho trong khi tinh dau chiém khoang 0,58%
khoi luong chét kho nguyén liéu. Nhitng hop chat
nay la thanh phan chinh tao nén gia tri sinh hoc
cua Glung den, ddc biét la kha nang chdng oxy
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héa. Két qua nay cao hon két qua nghién cttu gan
day caa Nisoa va cs. khi ham luwong phenol tong
cua Gung den dat 0,12 mg GAE/mL [16]. Dong
thoi, ham luwong tinh dau ghi nhan trong nghién
ctru nay ciing cao hon so véi cong bs ctia Nguyén
bang Minh Chanh va Trinh Thi Nga, khi ham
luwong tinh dau cua Giing nhon (Zingiber Mill.) chi
dat 0,043% [17].

Két qua xac dinh hoat tinh khang oxy hoa
cho thdy dich chiét Giing den c6 kha nang tic ché
goc tuw do DPPH & mte khé cao, voi ICs, 1a 628,32
pug/mL. Diéu nay ching to Gung den la ngudn
giau hop chat phenol va cac chat chdng oxy hoa
te nhién. Tuy nhién, cac hop chat nay dé bi
enzyme ndi sinh oxy hda hodc phan huy dudi tac
dung ctia nhiét trong qud trinh ché bién. Vi vay,
viéc xac dinh ché d) sdy tdi wu la hét stic quan
trong nham duy tri t8i da cac hop chdt dinh
dudng va hoat tinh sinh hoc trong san pham Tra

Gling den tti loc.

Bang 1. Thanh phan hoa hoc co ban va kha nang khang
oxy hoa cua ci Girng den

Thanh phan Ham luong
Do am (%) 77,83 +0,03
Ch4t kho hoa tan (%) 23,61 0,48
Ham luwong duong khtr (%) 2,80+0,13
Ham lwong polyphenol (mg GAE/g 2,06 +0,05
chét kho)
Ham luong tinh dau (%) 0,58 + 0,03
Kha nang khang oxy hoéa ICso 628,32

(ng/mL)

32 Anh huéng cta nhiét do siy dén chat
lwgng Tra Girng den tui loc

Anh huéng ctia nhiét do siy dén d¢ 4m ctia Tra
Girng den tui loc

Nhiét do say la mot trong nhiing yéu to rat
quan trong, quyét dinh dén chdt luong ctia san

pham thuc pham. Nhiét d¢ sdy qua cao hodc qua
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thap sé anh hudong dén dd am va cac chat ¢ hoat

tinh sinh hoc trong cac san pham tra ging [8].
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Hinh 1. D6 thi biéu dién sy bién thién d6 4m ctia san
pham & cdc murc nhiét d6 sdy khac nhau
Ghi chi: Céc chit céi in thuwong khac nhau cho biét sy
sai khac c6 y nghia thong ké (p < 0,05).

Két qua trén Hinh 1 cho thdy d6 am cta san
pham ty 1&é nghich véi nhiét d6 sdy. D6 am cua
san phdm dat cao nhat & 40 °C (10,01%) va o
60 °C, d¢ am giam xudng thap nhat (5,27%). Xu
hwdéng nay phu hop vdi nguyén ly dong lwc hoc
cua qud trinh sdy: khi nhiét do tang, gradient
nhiét gitta tac nhan sy va vat liéu tang lén, lam
gia tang t6c d0 truyén nhiét va khuéch tan am tt
bén trong ra bé mat nguyén liéu [18]. Tuy nhién,
khi nhiét d6 sdy tang cao, hién tuong kho ciing bé
mat c6 thé xay ra, lam giam tdc d6 khuéch tan &m
tlr bén trong ra ngoai, dan dén su khong déng
déu vé do am gitra 16p ngoai va 16i nguyén liéu.
Do do, viéc lya chon murc nhiét d6 say phu hop sé
duoc xem xét dua trén sy bién doi dong thoi cua
cac chi tiéu hda hoc, hoat tinh sinh hoc va cam

quan, von sé duoc thao luan trong phan tiép theo.

Anh huéng ctia nhiét do sdy dén ham lwong chit
kho hoa tan, duwong khit va polyphenol cua Tra
Gurng den tui loc

Dbé danh gia sau hon vé tac dong ctia nhiét
d6 sdy dén chét luong san pham, chung toi da
tién hanh phan tich ham luwgng chat kho hoa tan,
duong khtr va tong polyphenol. Pay la cac chi

tiéu khong chi anh hudng dén gid tri cdm quan (vi
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va mau sac) ma con lién quan truc tiép dén gid tri
dinh dudng va duoc liéu caa tra. Két qua trinh
bay ¢ Bang 2 cho thdy ¢ sw khac biét vé ham
chat khd hoa tan,

polyphenol & cac mtrc nhiét d sdy khac nhau.

lwong duwong khtr va
Ham lwong chat khd hoa tan, duong khw va
polyphenol ting khi nhiét do sdy tang ttr 40 1én 50
°C va dat gia tri cao nhat ¢ nhiét do sdy 50 °C,
tuong tng 15,57 + 0,02%, 3,05 + 0,63% va 2,62 +
0,08 mg GAE/g chat kho. Tuy nhién, khi nhiét do
sdy tang tiép 1én 55-60 °C, cac gia tri nay lai giam
xudng, trong d6 ham luwong polyphenol giam rd

rét nhat.

Bang 2. Anh hudng cta nhiét d6 sy dén ham luong
chét hoa tan, duong khtt va polyphenol ctia Tra Gung

Két qua nay twong dong v6i nhan dinh cta
Muhammad va cong s, khi cho rf“ang nhiét d¢ say
50 °C la thich hop d& duy tri can bang gitta hiéu
suat bay hoi &m va su On dinh hoéa hoc cta cac
hop chat hoat tinh sinh hoc trong nguyén liéu
thao moc [20].

Anh huéng ctia nhiét dé siy dén kha ning
khang oxy hda cta sin phim Tra Giung den
tai loc

Béng 3. Kha ning bat goc tw do DPPH ctia mau san
pham Tra Gung den ti loc & cac nhiét do sdy khac

den tai loc

Nhiét Ham luongchit Ham luong - 4ong
d6sdy  khohoatan  dudng khir I("’ly}(’;}::/"l
0) (%) (%) A
40 148994032 264025  2,55+0,20
45 1496:+025  2,80+0,18 2,58+ 0,09
50 15572£0,02  3,05+023  2,622+0,08
55 138504017  2,98%+011  2,54<+0,01
60 1346+0,15  2,870+016  2,50c+0,04

nhau
;;:?Ct) FTHQ K (p;:;:m
40 y =0,0384xx + 14,574 0,9228 922,55
45 y =0,0369xx + 14,963 0,9418 949,51
50 y =0,0448xx + 13,584 0,9246 812,86
55 y =0,0410xx + 10,394 0,9528 966,00
60 y=0,0383xx + 11,742 0,9424 998,90

Ghi chii: Cdc chip cdi in thwong khdc nhau trong cung mot
gt cho biét sw sai khdc cd y nghia thong ké (p < 0,05).

Su gia tang ham luong chat kho hoa tan va
duong khir khi nhiét d¢ sdy tang dén 50 °C c6 thé
la do su pha v6 cdu trtic t€ bao dwdi tac dong nhiét,
giup tang kha nang giai phong cac hop chat hoa
tan. Ngoai ra, qua trinh thuiy phan nhe cta
polysaccharid cling ¢6 thé lam ting ham luong
duwong khir trong giai doan nay. Tuy nhién, khi
nhiét d6 vuot qua 50 °C, cac phan tng phan huy
nhiét va oxy hoéa khong enzym dién ra manh hon,
lam giam ham luong dwong kht va polyphenol.
Déc biét, cac hop chat phenol dé bi oxy hdéa hogc
tham gia vao cac phan ting Maillard, lam cho hoat
tinh sinh hoc giam va mau sic ctia san pham tro
nén t6i hon [19].
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Ghi chii: PTHQ la phwong trinh hoi quy; R? la hé s6'hoi quy.

Kha nidng khang oxy hda cua san pham
dugc danh gia thong qua hoat tinh bat goc tw do
DPPH, biéu thi bang gia tri ICs (ndng dd dich
chiét can thiét d€ tc ché 50% goc tu do DPPH).
Gia tri ICso cang thap thi kha ndang khang oxy hoa
cang cao. Két qua & Bang 3 cho thay gia tri ICso
cua san pham giam dan khi nhiét do sdy tang ti
40 dén 50 °C, cho thdy hoat tinh khang oxy hda
duoc cai thién dang k&€ trong khoang nhiét do
nay. Tai 50 °C, gia tri ICso dat 812,86 pug/mL, cho
thdy kha nang khang oxy héa manh nhat trong
cac mau khao sat. Khi tiép tuc tang nhiét do say
lén 55 va 60 °C, ICs tdng trd lai, ching to cac hop
chit chong oxy hda bi phan huy hodc oxy hoa &

nhiét d0 cao.

MG6i quan hé nay twong dong voi xu hudng
bién ddi ctia ham lwong polyphenol tdng ¢ Bang
2, cho thdy mdéi twong quan thuan gitra

polyphenol va kha nang khang oxy héa. Cac hop
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chat phenol, ddc biét 1a flavonoid va dan xuit acid
phenolic trong gung den, duoc xem la cac tac
nhan chinh trong co ché bat gdc tuw do DPPH [7,
21]. Roslan va cong su ciing cho rang nhiét d6 sdy
cao c6 thé pha huy mét s6 hop chét polyphenol va
lam giam kha nang oxy hoa [22]. Viéc giam ham
luong polyphenol trong qud trinh sdy ¢ nhiét do
cao duoc giai thich bang ba co ché, gom giai
phong cac hop chat phenol lién két, phan hay mot
phan lignin dan dén giai phéng cac dan xuét cua
acid phenolic va bat dau qud trinh phan hty nhiét
cua cac hop chét phenol, do d6, giam kha nang

khang oxy hda ctia cAc mau sdy kho [21].

Nhu vay, trong khoang nhiét d¢ 40-60 °C,
hoat tinh khang oxy hda ctia Tra Gltng den ti loc
chiu anh huong manh ctia sy can bang gitta giai
phong va phan huy cac hop chéat phenol, véi gia
tri thap nhat cta ICso dwgc ghi nhan ¢ 50 °C.

Anh huéng ctia nhiét d6 sdy dén gia tri cam
quan ctia sadn phdm Tra Ging den tai loc

Chat luong cam quan duoc xem la yéu to
then ch6t, anh huong truc tiép dén muc do chap
nhén cua nguoi tiéu dung d6i voi san pham thuc
pham. Do d6, chung t6i da tién hanh danh gia cac
chi tiéu cam quan, bao gom mau sic, mui va trang
thdi ctia san pham Tra Guing den tti loc sau khi sdy
O c4c mitc nhiét d6 khac nhau, nhdm 1am rd anh
hudng ctia nhiét d¢ say dén ddac tinh cam quan cta
san pham, tir d6 lam co s& khoa hoc d€ lua chon
ché d6 sdy phi hop nham nang cao chat luong va
kha nang chdp nhan san pham ctia nguoi tiéu

dung. Két qua dugc trinh bay trong Bang 4.

Két qua dwoc trinh bay danh gia cam quan
0 Bang 4 cho thdy mot sw khac biét vuot trdi cua
mau duoc sdy 0 50 °C. Cu thé, mau nay dat diém
cao nhat & ca ba chi tiéu: mau sic (6,8), mui (7,4)
va trang thai (7,6). Quan trong hon, phan tich
thong ké cho thdy nghiém thic nay dat cac diém
s0 cao hon mot cach cd y nghia (p < 0,05) so véi tat
ca cac nghiém thitc nhiét 6 con lai, trong khi cac
nghiém thtrc khac khong cé su khac biét dang ké.
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Nhin chung, nhiét do sdy anh hwong dong
thoi dén cac yéu td cam quan va hoéa hoc cta san
pham. Két qua cam quan nay tuong dong vdéi xu
hudng bién doi polyphenol va kha nang khang oxy
héa, cho thay r?ang mitc nhiét dd 50 °C tao ra s can
bang gitta bao toan hoat chat sinh hoc va chat

lwong cam quan.

Bang 4. Anh hudng ctia nhiét d6 sdy dén chat luong
cam quan cua san phdm Tra Gung den tui loc

Piém cdm quan

Nhiét do Mau sic Mui Trang thai
O
40 4,5b 5,9 5,9
45 4,5b 5,7 6,5
50 6,8 7,40 7,62
55 4,3v 5,7 5,9
60 5,20 5,1 6,4

Ghi chii: Cdc chir cdi in thwong khdc nhau trong cung mot
cgt cho biét sy sai khdc cé i nghia thong ké (p < 0,05).

33 Anh hudng caa thoi gian siy dén chit
lwong Tra Ging den tui loc

Khao sat anh hudng cua thoi gian sdy dén
chét lwgng Tra Gling den tui loc dwgc thuc hién &
nhiét d6 sdy 50 °C trong cac khoang thoi gian 7, 8,
9,10 va 11 gid. Sau mdi khoang thoi gian sdy, ham
lwong cac chdt kho hoa tan, duong khuw,
polyphenol, kha nang khang oxy hda va cac gia tri
cam quan cta san phdm Tra Gung den tui loc
duoc phan tich dé€ xdc dinh thoi gian sdy phu hop

nhat.

Anh huwéng cta thoi gian siy dén d6 4m ctia Tra
Gung den tui loc

Két qua trén Hinh 2 cho thdy d6 am ctia san
pham giam rd rét khi thoi gian sdy tang ttr 7 dén 11
gio, voi sy sai khac cd y nghia théng ké (p < 0,05);
gid tri d6 am giam tuong tng tir 8,40 + 0,25%
xudng 5,09 + 0,20%.
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Xu huwéng nay phan anh quy luéat dong hoc
truyén nhiét — truyén khéi trong qud trinh say doi
luu: khi thoi gian sdy tang thi d6 am vat liéu giam
dan do hoi nudc khuéch tan tir bén trong ra ngoai
va bay hoi nho chénh léch ap suéat hoi nudc gitra bé
mat vat liéu va khong khi sdy. Giai doan dau cé tc
d6 khong doi (dm bé mat boc hoi nhanh nho chénh
léch am 16n), tiép theo chuyén sang giai doan giam
toc khi &m khuéch tan ttr 16i ra bé mat trd thanh
budc khdng ché. Kéo dai thoi gian sdy sau 9 gio
giup giam thém am nhung bién d6 giam nho dan

va tiém cdn t6i trang thai can bang am cta vat liéu.

10 X
84 790
8 1 I
6,15 -
= ’ 5,71k
3 I :[ 5,09¢
E =
<r|54
2
9]
0
7 gio 8 gio 9 gio 10gio 11 gio

Thoi gian (gio)
Hinh 2. D5 thi biéu dién su bién thién dd Am cta san
pham & cac thoi gian sdy khac nhau
Ghi chu: Cac chit cdi in thiwong khac nhau cho biét sy
sai khéc c6 y nghia thong ké (p < 0,05).

Anh huéng cta thoi gian siy dén ham lwong
chat hoa tan, dwong khir va polyphenol caa Tra
Girng den tui loc

Viéc xac dinh diém dung ctia qué trinh sdy
la t6i quan trong, boi vi thoi gian tiép xuc voi
nhiét va oxy anh huong truc tiép dén sy bién doi
cua cac hgp chat héa hoc. Bang 5 trinh bay dong
hoc bién doi cua ham luong chat kho hoa tan,
duong khtr va tong polyphenol theo thoi gian say
650 °C.

Gia tri ham lwgng chat kho hoa tan trinh
bay ¢ Bang 5 cho thdy su dao dong trong khoang
15,25-15,75%, v6i s khéc biét ¢d y nghia thong ké
gitta cdc mau (p < 0,05). Trong giai doan 7-9 gio,
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ham luong chat kho hoa tan gan nhw 6n dinh
(15,6-15,7%), sau dé giam nhe khi thoi gian say
kéo dai (10-11 gio). Su giam nay c6 thé lién quan
dén qua trinh bay hoi va phan hay cac hop chat
dé bay hoi hodc acid hitu co khi tiép xtic v6i nhiét
trong thoi gian dai, lam hao hut mét phan chat
kho hoa tan. Latinovi¢ va cong su gan day ciing
ghi nhan hién tuong twong tw, chitng minh rang
thoi gian sdy dai lam giam ham luong tong chat
hoa tan va cac hop chat dé bay hoi trong ré, cti va
gia vi do sy phan huy nhiét [23]. Dién bién nay
cling xay ra twong ti nhw ham lwong duong kht,
tang nhe tit 7 dén 10 gio (2,53-2,63%) va giam nhe
O 11 gio (2,58%). Su gia tang ban dau cd thé do
thuy phan tinh bdt va polysaccharide duwdi tac
dung cta nhiét, giai phong duong don (glucose
va fructose). Tuy nhién, khi kéo dai thoi gian sdy,
phan tng Maillard gitta dwong khtt va nhém
amino xay ra manh hon, dan dén duong tw do
giam va hinh thanh cdc san pham mau nau anh
huong dén chat luong cam quan. Hién tuong nay
duwoc ghi nhan 16 trong nghién cttu cua Mustafa
va Chin, khi 6 cdc mau girng say trong thoi gian
kéo dai xuat hién sy sam mau do phan tng
Maillard va ham lwong duong khtr giam dang ké
[24].

Bang 5. Anh hudng cua thoi gian sdy dén ham lwong
chét hoa tan, duong khtt va polyphenol ctia Tra Giing

den ti loc
Ham Ham lwon,
Thoi  Hamlugngchit  lwong ng
. A, P . polyphenol
gian say kho hoa tan duong ( )
. : mg GAE/g
(gi®) (%) khu >
%) chat kho)
7 15,752+ 0,48 2,53¢+0,49 2,71+0,62
8 15,6120 + 0,11 2,56*+0,18 2,80t + 0,24
9 15,61 + 0,19 2,622+0,76  3,06+0,17
10 15,550 + 0,25 2,632+0,12  3,202+0,55
11 15,25+ 0,41 2,58°+0,32 2,85+0,11

Ghi chii: Cdc chir cdi in thwong khdc nhau trong cing mot
cdt cho biét sy sai khdc cé i nghia thong ké (p < 0,05).



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Ty nhién
Tap 135, S6 14A,99-110, 2026

pISSN 1859-1388
elSSN 2615-9678

Su bién d6i ctia ham luwong polyphenol
quyét dinh gia tri duoc liéu cua san phdm. Ham
luwong polyphenol ting dan tir 7 gio, dat gia tri cao
nhdt 3,20% tai thoi diém say 10 gio, sau dé bat
dau suy giam néu tiép tuc sdy dén 11 gio. Diéu
nay c6 nghia la khi kéo dai thoi gian sdy, ham
lwong polyphenol trong san pham bi phan huy
dwéi tac dung cta nhiét, lam giam hiéu qua
khang oxy hda va anh huong truc ti€p dén chat

lwong san pham cudi cung [25].

Anh huwéng ctia thoi gian siy dén kha ning
khang oxy hda cta sin phim Tra Gung den
tui loc

Két qua ¢ Bang 6 cho thdy kha nang khang
oxy hoda ctia san phdm Tra Gung den tdi loc thay
déi dang ké theo thoi gian sdy. Kha nang khang
oxy hoa cuia san pham tang khi tang thoi gian sdy
va dat cuiee dai sau 9 gio sdy voi ICso thap nhat la
791,11 pg/mL. Khi thoi gian sdy tang trén 10 gio,
ICs0 tang trd lai, phan anh sy suy giam kha nang

chdng oxy hoa.

Su gia tang hoat tinh khang oxy hoda trong
giai doan dau (7-9 gio) cd thé'la do cdu trac t€ bao
bi pha v& va giai phong cac hop chat phenol lién
két dudi tac dung cta nhiét, dong thoi bat hoat
cac enzyme oxy hoa nhw polyphenol oxidase
(PPO) va peroxidase, von pha huy cac hop chat
phenol. Mustafa va Chin ciing cong bd rang viéc
xt ly nhiét ging véi thoi gian sdy & muc trung
binh gitp tang kha ning khang oxy héa nho giai
phong cac hop chét hoat tinh lién két trong mo t€
bao [24]. Tuong tw, Latinovi¢ va cdng su nhan
thdy giai doan sdy dau cé thé kich thich sy hinh
thanh cac san phdm phan tng tht cap tr qud
trinh Maillard, gop phan ting cuong kha nang bat
goc tw do trong gia vi va dugc liéu [23].

Twong tu nhu nhiét do, viéc ti€p tuc kéo dai thoi
gian say dan dén su phan hay enzym, tir d6 lam
suy giam hoat tinh khang oxy hoéa. Diéu kién sdy
khéng dugc kiém soat ¢ thé lam giam ham luong
cac chat c6 hoat tinh sinh hoc nhay cam voéi nhiét,
c6 thé lam mat di cac chat dinh dudng va gia tri
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cam quan cta san phdm [10]. Subramaniam va cong
su cling nhan thdy rang khi nghién cttu mo hinh
héa qué trinh sy giing, TPC va hoat tinh khang
oxy hda dat dinh tai thoi diém t6i wu roi suy giam
do phan huy nhiét [25].

Bang 6. Kha nang bat goc tw do DPPH ctia san phdm
Tra Giing den tui loc & cac thoi gian sdy khac nhau

.ThbiA, ICso
gl(agr; ;)ay PTHQ R? (ug/mL)
7 y=0,0377xx + 16,169  0,9493 897,37
8 y=0,0388xx + 15,244  0,9372 895,77
9 y=0,046xx + 13,609  0,9519 791,11
10 y=0,0405xx + 13,604  0,8877 898,67
11 y=0,0409xx + 12,595  0,9010 914,55

Ghi chii: PTHQ la phwong trinh hoi quy; R? la hé s6'hoi quy.

Anh huéng cta thoi gian siy dén chit luong
cam quan cta Tra Gung den tai loc

Thoi gian sdy khong chi anh hudng dén
tinh chat héa hoc ma con quyét dinh dang ké dén
mau sic, mui va trang thdi cam quan ctia san
pham. Két qua ¢ Bang 7 cho thdy khi kéo dai thoi
gian sdy, cac chi tiéu cam quan thay doi ro rét,
phan anh sy bién ddi cua cau truc vat liéu va cac

hop chat dé bay hoi trong qua trinh xt ly nhiét.

Bang 7. Anh hudng ctia thoi gian sdy dén chat lwong
cam quan cua san pham Tra Gung den tui loc

Thoi gian Di€m cdm quan
(8i0) Mau sic Mui Trang thai
7 5,6° 5,90 4,7°
8 5,50 6,00 5,1b
9 7,23 8,32 7,32
10 5,73 7,4b 7,82
11 6,12 5,7° 5,2b

Ghi chui: Cdc chit cdi in thwong khdc nhau trong cing mot
cot cho biét s sai khdc cé yj nghia thong ké (p < 0,05).

Két qua cho thdy diém cam quan tang dan

khi kéo dai thoi gian sdy tit 7 dén 9 gio, dat cuc
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dai ¢ 9 gio voi cac gia tri diém trung binh la 7,2
(mau sic), 8,3 (mui) va 7,3 (trang thai). Sau d6, khi
kéo dai thoi gian sdy 1én 10-11 gio, diém cam
quan c6 xu hwdéng giam rod rét, dac biét la mui va

trang thai.

O c4c mau sdy ngan (7-8 gid), mau sic va
trang thdi caa lat ging chwa dong nhat; bé mat
con am va nhan nhe do ham lwgng dm du cao
(>8%), lam giam do gion va kha nang bao quan.
Trong khi d6, ¢ thoi gian sdy tdi wu (9 gio), bé mat
san phdm kho déu, mau vang nau dac trung, mui
thom diu va trang thai gion x6p; nhiing dac diém
nay dugc nguoi tiéu dung wa chudng nhat.

Khi sy kéo dai qua 10 gio, diém mui giam
manh, c6 thé do bay hoi hodc phan huy cua cac
hop chat thom (zingiberene, citral, geranial va
shogaol), thanh phan chinh tao nén huong vi dac
trung ctia ging. Theo Mustafa va Chin, kéo dai
thoi gian sdy vurot qua gisi han t6i wu dan dén su
oxy héa lipid va phan huay hop chat dé bay hoi,
lam giam manh huwong thom ti nhién ctia giing
[24]. Thoi gian sdy dai con thuc ddy phan tng
Maillard va caramen hoa, khién mau chuyén sam,
do6i khi gay cam giac chay khét va giam diém hap
dan cam quan. Ngoai ra, thoi gian sdy dai con lam
bat hoat enzyme PPO, hdn hop cia monophenol
oxidase va catechol oxidase, c6 kha nang oxy héa
diphenol thanh quinon, dan dén héa nau va mat

mui vi tw nhién [26].

Tt két qua trén, ché do sdy & 50°C trong 9
gio duoc xac dinh l1a phut hop nhét dé€ san xuat
Tra Gimng den tti loc. O ché do nay, san phdm Tra
Gting den tai loc ¢ d6 am an toan, ddp tng cac
chi tiéu vé chat luong cac chat ¢ hoat tinh sinh

hoc va gid tri cam quan tot nhat.

4 Kétluan

Chung t6i da tién hanh nghién cttu va xac
dinh ché& d6 sdy doi luu khong khi néng ¢ 50 °C
trong 9 gio la thong s6 cong nghé thich hop nhat
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cho qua trinh sdy san pham Tra Gung den tai
loc. O diéu kién nay, san phdm dat d6 am 6,15%,
dap tng yéu cau bao quan, dong thoi duy tri
ham luwong chdt kho hoa tan, duong khtr va
polyphenol téng & muc cao, cung hoat tinh
khang oxy héa manh. Tra Gung den thanh pham
¢6 mau vang nau ddc trung, mui thom dé chiu,
vi ngot diu va cay nhe, dac trung ty nhién cua

gling den.
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