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ABSTRACT

The processing of ginger tea bags can significantly impact the
characteristic qualities of the product. The objective of this study is to
evaluate the factors influencing the maintenance of ginger’s
characteristic yellow color and its bioactive compounds, ensuring the
production of high-quality tea products. The research focused on three
main aspects: (i) investigating the impact of citric acid concentrations,
(ii) evaluating temperatures and blanching times, and (iii) assessing
NaCl salt concentrations in the soaking solution regarding the
characteristic yellow color, flavor, and bioactive compounds of ginger
tea. The research results indicated that soaking ginger in a 2% citric
acid solution at a ratio of 1:3 (w/v) for 30 minutes achieved a great
brightness value and preserved the best bioactive properties.
Subsequently, blanching the citric acid-soaked ginger at 100°C for 2
minutes yielded the highest color quality. Moreover, further soaking
ginger in a 1% NaCl solution at a ratio of 1:3 (w/v) reduced the
pungency of the ginger tea product.

Keywords: Acid citric, chd‘n, hoat tinh sinh hoc, NaCl, tra girng

172



Tap chi Khoa hoc Pai hoc Can Tho

1. GIOI THIEU

Loai gung (Zingiber officinale Roscoe,
Zingiberaceae) 14 loai dugc liéu dugc s dung phd
bién dé diéu trj cac bénh nhu viém thap khép, bong
gan, dau nhtrc co bip, viém hong, dau bung, tdo bén,
kho ti€u, nén mua, tang huyét ap, mat tri nho, sdt,
bénh truyén nhidm, giun san va mot s6 bénh khac
(Ali et al., 2008).

Tra tai loc 1a mdt trong nhimg d6 udng phd bién
nhit trén thé gioi vi hwong vi thom ngon va co tac
dung tét cho strc khoé con ngudi. Tra 1d mot trong
nhitng nganh cong nghiép coé lich str 1au doi (Yan et
al., 2020). Gi4 tri dinh dudng cua tra chu yéu la tir
cac nhom polyphenol; cac nhém polyphenol nay cé
cac dac tinh khang oxy hod, gidm céc bénh ung thu
khac nhau, {rc ché viém va tac dung bao vé chong
lai bénh dai thao duong, chong roi loan lipid huyet
va giam béo phi (Zhang et al., 2021).

Tuy nhién, cac hoat chét sinh hoc trong gimg c6
thé giam dang ké trong qué trinh ché bién, ddc biét
1a giai doan tién xir li v6i nhiét do cao hay ngadm
trong dung dich tham thau. Viéc sir dung cac chat co
tinh acid, dién hinh nhu acid citric dé diéu chinh pH
mdi truong thap hon pH tdi wru clia enzyme s& gitp
han ché hoat dong ctia enzyme polyphenol oxidase
(PPO). Hon thé nita, acid citric con ¢ kha niang tao
phirc voi dong trong phenolase, 1am trc ché hoat
dong cua polyphenol oxidase (Thuy va ctv., 2016).

Mic khac, thuc vat s& dé dang bi héa nau do qua
trinh oxy hoa cua PPO, phan trng hod nau xay ra tao
mdt s6 hop chit mau 1am anh huong dén mau sic,
dic biét 1a do tring sang cua cac nguyén liéu giau
PPO. Cho nén, viéc tién xir Iy nhiét nhu qua trinh
chin c6 thé 1am bit hoat cic enzyme gy hod nau
hoic cac phan tng phan huy cac hop chét phenolic
ma con giup loai bo vi sinh vat bam trén bé mit
nguyén liéu, gitip nang cao chit luong, mau sic va
duy tri gi4 tri dinh dudng san phdm thyc vét (Abu-
Ghannam & Jaiswal, 2015). Tuy nhién, viéc xu ly
nhi¢t khong thich hop c6 thé 1a nguyén nhén dan dén
su pha huy dic tinh cu trac, ton that cac chét dinh
dudng va khong an toan vé mit vi sinh (Cascais et
al., 2021). Chinh vi vay, viéc nghién ciru cac diéu
kién nhu x1r 1y acid citric, xtr Iy nhiét cling nhu qua
trinh tham théu da dwoc nghién ciru.

2. PHUONG PHAP NGHIEN CUU
2.1. Phuong phap thu nhin va xir Iy miu

Gung st dung lam nghién ctiru dugc mua tai nha
vuon ¢ phuong Thuong Thanh, quén Cai Rang,
thanh pho Can Tho. Nhitng cu girng dugc chon mua
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¢6 d9 tudi thu hoach 8 thang, dong déu, khong bi hu
héng. Maflu gung dugc cao vo, rira sach, cat thanh sgi
nho (chiéu day 1 - 2 mm), sau xur 1y duge trir trong
ta mat (4°-6°C) khong qua 48 gio trude khi tién
hanh céc thi nghiém.

2.2. Phuong phap phén tich

- Do am (%): Gung dugc sdy dén khéi luong
khong doi theo Tiéu chuan Viét Nam (TCVN)
5613:1991.

— D0 hoat dong cua nude: Thiét bi do ay (WA-
60A, nhiét do xac dinh 25°C) dugc st dung.

— Hoat tinh khang oxy héa (Trolox equivalent
antioxidant capacity - TEAC) (pmol TE/g CKNL -
chit kho nguyén li¢u): dac xac dinh bang phuong
phap xac dinh gbc tw do v6i chat chudn 1a DPPH
(2,2-diphenyl-11-picrylhyderazyl) va so sanh véi
trolox, do sy bién d6i mau tir tim sang vang nhat &
budc song 517 nm (Fatemeh et al., 2012).

— Mau sdc L*, a*, b* dugc xac dinh bang may
Colorimeter NH300 (ShenZhen Technology Co.,
Trung Qubc).

— Ham luong flavonoid tong TFC (mg
QE/100g CKNL) dugc xac dinh bang phuong phap
do quang phd & budc song 415 nm, dwa trén phan
g hinh thanh hop chat phirc hop flavonoid — AICI;
(Chang et al., 2002).

— Ham luong polyphenol tong sé TPC (mg
GAE/g CKNL) dugc xac dinh bang phuong phap so
mau v6i acid gallic lam chat chuan, thudc thir Follin-
Ciocalteu nhu chét oxy hoa, xac dinh mau tai budc
song 738 nm (Premakumari., 2010).

2.3. B6 tri thi nghiém

2.3.1. Khdo sat anh huong cua acid citric ngam
dén viéc lam sang mau va duy tri ham
lugng cac hoat tinh sinh hoc trong san
pham tra gung tui loc

Gung ngam trong dung dich acid citric voi ty 1¢
nguyén liéu va nude 1a 1:3 (w/v) & cac ndng d6 1%,
2%, 3% va 4% trong 30 phiit. Tiép theo, gimg duoc
xa sach v6i nu6e va chan ¢ 100°C trong 2 phit. Sau
khi chan, gimg duoc 1am ngudi nhanh trong nudc
lanh, miu dugc vét ra va ngam trong dung dich
NaCl trong 30 phut véi ti 1¢ nguyén liéu va nudc la
1:3 (w/v) 6 nong d6 mudi 2%. Mau sau d6 dugc vot
ra, dé réo va sdy & 50°C cho dén khi ging dat d6 4m
60%. Mau dugc sao rang (¢ nhiét do 100+3°C) dén
khi d6 4m dat 10%. Cudi cing, mau dugc xay va
phan tich cac chi tiéu.



Tap chi Khoa hoc Pai hoc Can Tho

2.3.2. Xdc dinh nhiét @3 va thoi gian chan dén
viéc duy tri mau dac trung va ham luwong
cdc hoat tinh sinh hoc trong san pham tra
gueng tui loc

Gung duogc chuén bi nhu muc 2.3.1, mau duogc
ngam vdi dung dich acid citric, ty 1¢ nguyén li€u va
nude ngam 1a 1:3 (w/v) trong thoi gian 30 phut &
néng d0 duoc lya chon ¢ muc 2.3.1. Sau d6 duoc xa
lai voi nude sach, ging dugce chan & 3 mirc nhiét d6
khac nhau 14n lugt 1 80°C, 90°C va 100°C vdi thoi
gian chan 14 1, 2, 3 va 4 phat. Cac cong doan sy,
sao rang, xay tuong tw nhu muc 2.3.1.

2.3.3. Xac dinh nong do NaCl thich hop trong
dich ngdm dén mau sdc, mui vi va cdc
hoat tinh sinh hoc trong san phim tra
gung tui loc

Gung sau khi xur ly ngam trong acid citric duogc
Ira chon & muc 2.3.1, tién hanh chin & nhiét do va
thoi gian thich hop & muc 2.3.2. Sau d6, ngdm mau
trong dung dich NaCl trong 30 phut véi ti 1¢ nguyén
liéu va nuée 1an luot 14 1:3 (w/v) & cac nong d6 muoi
lan luot 13 0,5%, 1%, 1,5% va 2%. Cac cong doan
sdy, sao rang, xay tuong tw nhu muc 2.3.1.

2.4. Phwong phap thu nhin va xir Iy s6 liéu

Céc s6 liéu thu thap dya trén két qua lap lai it
nhat 3 1an cho mdi don vi thi nghiém. Két qua khao
sat dugc xu ly thong k& theo chuong trinh
Statgraphics Centurion 16.1 va Phuong phap phén
tich phwong sai (ANOVA) va kiém dinh LSD, dugc
su dung dé ket luan su sai khac gitra trung binh céac
nghiém thirc.

3. KET QUA VA THAO LUAN

3.1. Thanh phén co béin ciia girng

Xac dinh thanh phan co ban cua nguyén li¢u can
thict va dau tién trude khi tién hanh cac nghién ctru
tiép theo. Két qua thé hién & Bang 1.

Bang 1 cho thy gimg thudc dang nguyén liéu co
d6 am rét cao (92,46+0,45%). D6 am cao c6 the gy
hu héng nhanh ¢ thuc pham. Ham lugng polyphenol
trung binh 1a 21,44+0,15 mg GAE/g CKNL, v6i kha
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nang khang oxy hoa 1a 123,90+0,73 pumol TE/g
CKNL va ham luong flavonoid téng (TFC) la
46,14+1,21 mg QE/100 g CKNL. Két qua cho thay
gimg chira cac hop chét c6 hoat chét sinh hoc ciing
nhu kha nang khang oxy hoa cao (Vijay et al., 2021;
Styawan et al., 2022). Bén canh d6, gung c6 mau
vang nga dic trung dugc biéu thi boi do sang L* (tir
mau den dén mau tring) va b* (tir xanh da troi dén
mau vang). Tuy nhién, qua trinh sdy va sao rang lam
giam di nhiéu cac hoat tinh sinh hoc nay va lam san
pham bi sim mau do nguyén liéu c6 hgp chat phenol
(tannin) tiép xdc va phan Ung v&i enzyme
polyphenoloxydase (PPO) ndi bao (Zhou et al.,
2022). Vi véy, cac qua trinh tién xtr ly nhu ngdm
acid citric hay chan gitip san phim han ché bi sdm
mau cling nhu duy tri nhém polyphenol c6 trong tra
gimg sau qué trinh ché bién.

Bing 1. Thanh phén co ban ciia girng

Thanh phin Gia trj
Do am (%) 92,46+0,45
Do sang L* 70,284+0,30
Po mau a* 5,1240,21
Do mau b* i ) 25,0940,34
Ham lugng polyphenol tong so 21.4440.15
TPC (mg GAE/g CKNL) ATED
Ham lugng flavonoid tong

TFC (mg QE/100g CKNL) 46,14£1,21
Hoat tinh khang oxy hoa

TEAC (umol TEAC/g CKNL) 123,90£0,73

Ghi chu: ,*Gid tri duoc biéz{ thi b&ng trung binh + do
léch chuan ciia phép do 3 lan; CKNL. Chat kho nguyén
liéu.
3.2. Anh hudng ciia ndng dd acid citric ngdm
deén viéc duy tri chat lwgng cia tra gung
3.2.1. Anh huong ciia nong do acid citric ngdm
dén mau sac tra gieng tui loc

Ngam acid citric gitip cai thién thém mau sic do
trc ché duoc hoat dong cua enzyme PPO lam cho
gimg it bi sdm mau sau khi sdy. Su tac dong c6 anh
huéng déang ké dén do sang va d6 mau dwoc trinh
bay ¢ Bang 2.

Bang 2. Anh hwéng ciia ndng dd acid citric dén d9 sang ciia sain pham

Acid citric (%) Do sang L*

P§ mau a* P mau b*

1 66,539+0,18
2 69,52°+0,28
3 68,39°+0,14
4 67,59°+0,24

9,4°+0,19 15,474+0,23
9,85%+0,08 18,64°+0,28
8,199+0,18 17,69°+0,14
8,55°+0,25 17,27°+0,09

Ghi chii: Cdc chit cdi khdc nhau trong ciing mét cot biéu thi khéc biét cé ¥ nghia ciia cdc nghiém thirc khdo sdt 6 mirc

do tin cdy 95% theo phép thir LSD.
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Két qua ¢ Bang 2 cho thdy acid citric gitip cai
thién 13 rét do sang san pham tra gimg. Két qua cho
thdy khi ngdm gimg & nong d¢ dung dich acid citric
2% c6 d6 sang L* (69,52+0,28) va d0 mau b*
(18,64+0,28) t6t hon khi ngdm cac nong do acid
citric khac. Két qua nay c6 thé giai thich do PPO ¢6
pH tdi thich ¢ khoang trung tinh (Zhang, 2023). Tuy
nhién, viéc str dung acid citric ¢ nong d6 cao co thé
dan dén hién twong mat nude trong té bao do chénh
léch ndng do chét tan, két qua lam giam do sang (L*)
clia san pham (cu thé trong nghién ciru nay do sang
cua gimg giam khi ngdm gimg & nong do 3% va 4%

Tép 59, S6 6B (2023): 172-180

giam con lan luot 1a 68,39 va 67,59). Nhimg thay
dbi khong mong mubn vé mau sic ciia thye pham c6
thé din dén giam sy chip nhan cua ngudi tiéu dung
va gia thi thuong (Nourian et al., 2003).
3.2.2. Anh hong ciia nong dg acid citric ngdm
dén ham lwong cac hoat chat sinh hoc
trong san pham tra girng tii loc

Trong qua trinh ngam acid citric, sw tham thau
ctia nudc vao trong san pham s& lam cho cac hoat
chit sinh hoc ciing bi anh hudng, két qua dugc trinh
bay ¢ Bang 3.

Bang 3. Anh hwéng ciia ndng dd acid citric dén cac thanh phin va hoat chét sinh hoc sian phim

Acid citric (%) TPC (mg GAE/g CKNL)

TFC (mg QE/100g CKNL) TEAC (pmol TE/g CKNL)

1 6,17°+0,06
2 6,80°+0,08
3 5,55+0,05
4 5,18%+0,07

20,37+ 0,08 23,47°+0,11
21,1224+0,11 22,98°+0,09
19,79 0,06 22,60°4+0,13
19,384 +0,07 21,95%+0,12

Ghi chii: Cdc chit cdi khdc nhau trong ciing mot cét biéu thi khdc biét c6 y nghia cia cdc nghiém thire khdo sdt ¢ mire

do tin cdy 95% theo phép thur LSD.

Bang 3 cho thdy rang ham luong polyphenol
tong s6 (TPC) ¢6 khuynh huéng tang 1én ¢ ndng do
1% va 2%, cu thé 1a gia tri nay lan luot dat 6,17 mg
GAE/g CKNL va 6,80 mg GAE/g CKNL & n(“)ng do
acid citric 1% va 2%. Tuy nhién, ham lugng
polyphenol lai giam khi ting nong do acid ngam
(trong nghién cuu nay thi ham lugng polyphenol
giam 1an lugt con 5,547 mg GAE/g CKNL va 5,18
mg GAE/g CKNL & ndng do 3% va 4%). Vi sy thim
thiu nudc ludn xay ra cung voi su khuéch tan cua
chit tan qua mang té bao (Rastogi et al., 2002) nén
mdt phan chét tan c6 xu hudng di chuyén ra ngoai
lam giam ham lugng polyphenol.

Ham luong flavonoid (TFC) cling bi anh huong
dang ké khi thay d6i nong do acid citric ngam, két
qua & Bang 3 ciing cho thdy ham luong flavonoid
tang 1én tir ndng d6 1% 1én 2% (ham luong nay lan
luot dat gia tri la 20,37 mg QE/100 g CKNL va
21,12 mg QE/100 g CKNL & nong do 1% va 2%).
Tuy nhién, khi ting nong d6 acid citric thi ham
luong flavonoid c¢6 khuynh hudng giam (ham lugng
flavonoid giam 1an lugt con 19,79 mg QE/100 g
CKNL va 19,38 mg QE/100 g CKNL ¢ ndng d6 acid
citic 3% va 4%). O ndng d6 qua cao, su v té bao
xay ra nhanh chong, mot s6 hop chét flavonoid dang
tan trong nudc s& theo nudc thim thiu di ra ngoai
dung dich thim thu (Thuy va ctv., 2016).

Kha nang khang oxy hoa cta san pham ciing bi
thay d6i khi ngdm trong céc nong d6 acid citric khac
nhau. Bang 3 ciing cho thdy rang hoat chat khang
oxy hoa (TEAC) c6 khuynh hudng giam khi tang
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ndng d6 acid citric (hoat chét khang oxy hod giam
tir 23,42 umol TE/g CKNL & nong d6 acid 1% giam
xudng con 21,95 umol TE/g CKNL & ndng do 4%).
Diéu nay c6 thé giai thich do khi b6 sung ham lugng
acid citric cao c6 thé gay phan hity nhém polyphenol
lam giam ham lugng hoat chat khang oxy hoa.

Tom lai, nghién ciru cho thdy rang khi ngdm
gimg trong dung dich acid citric 2% cho ket qua tich
cuc dén chat lugng tra ging thi loc.

3.3. Anh hwéng ciia nhi¢t d va thoi gian

chan dén chat lwgng tra girng tii loc

3.3.1. Anh huong cua nhiét do va thoi gian chan

dén mau sdc cia san pham

Két qua khao sat anh huong cua nhiét do va thoi
gian chan dén mau cia san pham tra gimg dugc thé
hién & Bang 4, két qua cho thdy ché do chan c6 anh
huéng manh dén mau sic cua san pham. Khi xu ly
nhiét 80°C, thoi gian chan 1 phut, 2 phut, 3 phit va
4 phut da lam thay d6i mau vang nga dic trung cla
san pham. Khi chan & nhiét d6 70 + 80°C vdi thoi
gian giit nhiét ngan s& khong du dé we ché kha niang
hoat dong cua enzyme polyphenoloxidase (PPO)
(Kim et al., 2006). O ché d¢ nhiét 90°C, mau vang
gimg thé hlen qua gia trj d0 mau b* nam trong giGi
han chap nhan ctia ngudi tiéu dung (cu thé 1a mau
vang tang 1én theo thoi gian 1 phut, 2 phat, 3 phut
va 4 phut 1an lugt ¢6 gia tri 1a 18,36, 19,71, 20,77 va
22,65, nhung d6 sang dat gia tri cao nhat ¢ thoi gian
3 phat (L*=70,60). O ché d6 nhiét 100°C, mau vang
nga déc trung cua san phém duoc cai thién ro rét khi
tang tir 1 phit 1én 2 phut (6 100°C trong khoang thoi
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gian 1 phut va 2 phit thi gia tri b* tang tir 21,68 dén
23,14 va gia tri L* tang tor 65,7 dén 74,59) nhung
mau vang nga lai giam khi ting thoi gian 1én 3 phit
va 4 phit (& 100°C, khi tang 1én dén thoi gian 3 phut
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va 4 phat thi gia tri b* giam lan luot con 21,23 va
20,8 va gia tri L* gidm lan lugt xudng 72,52 va
69,53).

Bang 4. Anh hwéng ciia thoi gian va nhiét d¢ chin dén mau cia san phim

Nhiét 9 (°C)  Thoi gian (phit) = Mau sic —~ =
1 64,47 £ 0,23 10,25%40,17 16,76+0,13

20°C 2 65,770+ 0,17 13,25%:0,08 17,74%+0,14
3 67,55140,19 11,824+0,09 17,2940, 18

4 66,46£0,21 9,48°£0,20 18,0490, 14

I 67,610,19 9,16%0,07 18,369<0,07

90°C 2 69,66°=0,14 9,634+0,13 19,71£0,14
3 70,60°£0,22 8,20"+0,12 20,77¢+0,74

4 68,530, 13 7,621+0,14 22,65'0,10

I 65,7"+0,27 8,502£0,13 21,68°£0,10

L00°C 2 74,59%:0,29 7,45£0,12 23,140,10
3 72,525+ 0,35 7,6840,12 21,23%0+0,12

4 69,53%£0,34 6,89%:0,05 20,80°£0,13

Ghi chii: Cdc chit cdi khdc nhau trong ciing mét cot biéu thi khéc biét cé ¥ nghia ciia cdc nghiém thirc khdo sdt & mirc

do tin cday 95% theo phép thir LSD.

Két qua ghi nhan cho thay xu Iy nhiét & 100°C
trong thoi gian 2 phut giup duy tri mau vang nga va
d6 sang dic trung ciia san pham.

3.3.2. Anh hwéng ciia nhiét dg va thoi gian chan

dén cdc hoat tinh sinh hoc ¢6 trong san
phdm tra gimg i loc

Ham luong flavonoid trong san pham tra gung
bi anh hudng boi nhiét d6 va thoi gian chan. Két qua
& Bang 5 cho thay ham luong flavonoid c6 xu huéng
tang tir ché do xur 1i nhiét 80°C dén 100°C & thoi
gian xir Iy 1an luot 1a 1 phut va 2 phut (cu thé 1a ché
d6 xt Iy nhiét 90°C ¢ phut thir 1 va phat thr 2 ham
luong TFC tang tr 17,86 mg QE/100 g CKNL 1én
19,63 mg QE/100 g CKNL nhung & phut thir 3 va
phit thir 4 thi ham lugng nay lai giam 1an lugt con
18,84 mg QE/100 g CKNL va 17,45 mg QE/100 g
CKNL. O ché d6 xir Iy nhiét 100°C ciing giéng vay,
ham luong TFC tang tir phut thir 1 1én phat tha 2 1an
luot 12 20,21 mg QE/100 g CKNL 1én 21,034 mg
QE/100 g CKNL va giam dén phut thtr 3 va phut thi
4, lan luot con 19,69 mg QE/100 g CKNL va 18,29
mg QE/100 g CKNL. Théng thuong, qua trinh gia
nhiét & mot nhiét do nhat dinh s& lam giam ham
lugng flavonoid do nhiét s€ pha huy mét $6 hop chét
flavonoid. Tuy nhién, ham luong flavonoid tong sé
¢6 khuynh hudng ting do trong hau hét cac loai rau
qua, cac hop chat flavonoid va quercetin chira lién
két C-glycoside va chiing ton tai dudi dang dimers
hoic oligomers, dudi tac dong ciia qua trinh ché bién
nhiét thuong dan dén hinh thanh cac dang don phan
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tr do qua trinh thuy phan lién két C-glycoside
(Sharma et al., 2015). Tuy nhién, Bang 5 cho thdy,
khi tang thoi gian gia nhiét 1én 3 phut va 4 phut thi
ham luong flavonoid c6 khuynh hudng giam do
flavonoid ciing s€ giam boi suy thoai do nhiét. Nhu
vay, & ché do xir Iy nhiét 100°C trong thdi gian 2
phut cho ra san pham c6 ham lugng flavonoid cao
nhat.

Qua trinh chan ciing anh huéng dén ham luong
polyphenol téng trong gimg. Ham luong nay trong
san pham tra ging dat gia tri cao nhat khi chan &
nhiét d6 100°C trong thoi gian 2 phut 1a 6,140 mg
GAE/g CKNL. Khi nhiét d6 chan cang thép va thoi
gian chan ngin hon hodc dai hon déu cho két qua
ham lugng polyphenol tong thap hon. Anh huong
cua nhiét do cao trong sy phong thich phenolic tir
cac hop chét phenol ¢ dang lién Kkét, su chuyén hoa
hop chét phenolic & dang khong hoa tan thanh dang
hoa tan, sy phan huy cta lignin din dén phong thich
dan xuit acid phenolic hodc lam phat sinh thém
phenolic méi déu can phai xem xét (Jeong et al.,
2004). Nghién ctru cua Priecina and Karklina (2013)
ciing két luan rang chan 14 hoat dong tién xtr 1y hiéu
qua trude khi trich ly, ham lugng polyphenol trich
ly tir cdc mau rau chan ting gip 1,68 dén 2,85 lan.
Nghién ctru cia Halvorsen et al. (2006) ciing cho
thiy su gia ting ham lugng chit nay khi xir Iy nhiét.
Tuy nhién, khi tiép tuc ting nhiét do va thoi gian
chan thi ham luong c6 khuynh huéng giam do xuat
hién sy suy thoai cta cac hop chat phenolic. Nghién
ctru ciia Ross et al. (2011) cho thdy sau khi xir Iy bot
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hat nho ¢ nhi¢t do 180°C trong 10 phut thi ham
luong polyphenol giam dang ké, nhom tac ~gia cho
rang nguyén nhan chu yéu 1a do cac hop chét nay bi
suy thoai bdi nhiét.

Két qua & Bang 5 cho thiy kha niang chdng oxy
hoa cua gung ciing bi anh hudng manh mé boi nhiét
d6 va thoi gian chan. Két qua duoc theo ddi cho thiy
hoat tinh chéng oxy hoa cta san pham tra gimg co
xu hudng ting 1én theo ché do xur Iy nhiét tir 80°C
dén 100°C. O ché do xir Iy nhiét 100°C, kha ning
khang oxy hoa tang 1én ¢ phut thur 1 va thar 2 (TEAC
tang tir 21,48 umol TE/ g CKNL 1én 22,10 pmol TE/
g CKNL). Tuy nhién, khi ting thoi gian chan 1én 3
phut va 4 phut thi kha nang khang oxy hoa cua san
phim co khuynh hudng giam, giam lan lugt con
21,07 umol TE/g CKNL va 20,548 umol TE/g
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CKNL. Két qua nay tuong tu v6i két qua ciia Amin
and Lee (2005), viéc chan 5-10 phit trong nudc
nong & 98°C s& lam giam hoat dong chng oxy hoa
clia tat ca cac loai rau trix bép cai va mu tat. Su gia
tang nay do qua trinh xtr 1i nhiét hinh thanh cac hgp
chat méi co tinh chéng oxy hod, ching han nhu
melanoidins sinh ra boi phan ‘g Maillard (Wang et
al., 2011). Nhu vay, kha ning chéng oxy hoa cua
gimg dat gid tri cao nhit & ché do xu Iy nhiét 100°C
trong 2 pht.

Nhu vay, nhiét d6 va thoi gian chan thay ddi s&
anh huong dén mau sic va ham lugng cac hoat chat
sinh hoc c6 trong san pham. Ging duoc chan ¢ nhiét
d6 100°C trong 2 phit gitip san pham co chét luong
6n dinh hon so voi cac ché do chan khéc.

Bang 5. Anh hwéng ciia nhiét 9, thoi gian chin dén hoat tinh sinh hoc ¢6 trong tra girng tii loc

Nhiét  Thoi gian Ham lwong _Ham lwgng Hoat tinh khang oxy
o (O'C) (phit) polyphenol tong TPC  flavonoid tongTFC (mg  hoa TEAC (umol TE/g
: (mg GAE/g CKNL) QE/100g CKNL) CKNL)
1 5,30%+£0,06 15,23"+0,43 17,94"+0,22

R0°C 2 5,48de_i0,07 15,978+0,39 18,428+0,28
3 5,168+0,04 14,10'+0,42 19,32%0,19

4 5,04"£0,07 12,73+0,12 17,23+£0,27

1 5,38°+0,12 17,86°£0,14 19,87°+0,24

90°C 2 5,584+0,14 19,63°+0,14 19,26%+0,21
3 5,18%"+0,11 18,84+0,12 20,43+0,25

4 4,99'+0,09 17,45%0,20 21,06°+0,13

1 5,96°+0,13 20,21°+0,27 21,48°+0,11

100°C 2 6,14°+0,12 21,03%+0,14 22,10°+0,14
3 5,77°+£0,08 19,69°+0,15 21,07°+0,16

4 5,44%1+0,15 18,29°+0,54 20,55%+0,18

Ghi chii: Cdc chit cdi khdc nhau trong ciing mét cot biéu thi khéc biét ¢ ¥ nghia ciia cdc nghiém thirc khdo sdt & mirc

do tin cdy 95% theo phép thur LSD.

3.4. Anh huéng cia nfmg dd mudi ngam chit
lwgng ciia sdn pham tra girng tui loc
3.4.1. Anh huéng cia nong dé mudi ngam dén
mau sdc va do hoat dong cia nudc trong
san pham

Mubi tao ap suat tham thau gitip cho viéc loai bo
vi cay dé dang hon. Déng thoi sy hién dién cua cac
ion ciling 1am gia tang kha ning hoa tan ctia mot sd
hop chét thuéc nhém polyphenol (Tung va ctv.,
2023). Anh huong ciia qué trinh ngam mubi & cac
noéng dg khac nhau cung qua trinh sy loai bé nude
tu do dan dén d6 hoat dong cua nude va mau sic san
pham ciing thay ddi (Bang 6).

Bang 6 cho thdy do hoat dong cua nudc (aw)
trong san pham tra gimg tuong doi thap va ay giam
déu khi tang nong d6 muoi tir 0,5% deén 2%. Can luu
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¥ 12 d6 4m cua san pham c6 dinh 1a 10%. Su thay
dbi ay trong truong hop nay co thé bi anh hudng baoi
cac thanh phan chat kho con giir lai trong san pham
Khi sdy cac mau dén cing mot gid tri d§ &m cudi thi
mau ngam ¢ nong do mudi cang cao cb gid tri ay
cang thdp va nguoc lai. Nhu vay, ngoai viéc giam
gia tri a,, clla san phé”im béng cach loai bo nudc trong
nguyén lidu, viéc bd sung cac thanh phan chat tan
dugc xem nhu la mot trong nhirg phuong thirc hiru
hiéu dé giam gia tri ay ma khong can giam do 4m
san pham dén muc qua thdp (Mudi & Truac, 2008).
Tuy nhién, & cac nghiém thirc déu c6 su khéc biét vé
mit y nghia thong ké nhung gia tri a,, & tit ca cac
méu thu nhan 14 rat thap va thoa man cho qua trinh
bao quan. Nghién curu cta Ta va ctv. (2004) ciling
cho rang gia tri a,, ciia san pham cang giam, cang
thuan loi cho qua trinh bao quan san phim vé
phuong dién vi sinh vat 1an chat luong san pham.
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Bén canh d6, Bang 6 ciing cho thay ndng d6 mudi
ngam ciing c6 anh huéng dén mau sic cia san pham
tra ging. D sang (L*) cua san pham tra gimg giam
dan khi ting nong do mu01 tr 0,5% 1én 2%. Tuy
nhién, khi ting ndng d6 mudi 1én thi ¢ mau b* (thay
dbi tir xanh da troi dén vang) ¢6 xu huéng tang
nhung d§ mau a* (tr xanh la den do) cua san pham
giam. Piéu d6 cho thay rang & nong d6 mudi 2% thi
gimg ¢6 mau vang dac trung. Bang 6 cling cho thay
rang ndong d6 mudi tac dung tich cyc 1én mau sac
clia san pham nhung ¢ mot nong do nhét dinh, néu
ham luong muo6i tang cao thi d6 sang L* ¢6 thé sé
giam dan va d6 mau b* tang dan do hién twgng tham
thdu, nudc bén trong s& di chuyén ra bén ngoai s€
dan dén mit nuéc bé mit nén do sang giam dan va
mau vang dam dan Ién.
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Bén canh do, nf)ng d6 mudi tac dong dén cam
quan san pham cho thay viéc ngdm gung trong dung
dich mudi trude khi say. Ve mui, vi va d¢ trong cua
san phdm thi o nong d6 mudi ngam 1% co diém cam
quan cao vé mul, vi cao hon nong do khac. Khi gimg
duoc ngam & 2% NaCl cho thay san pham c6 mau
t6t. Piéu nay c6 thé giai thich khi ngadm trong nong
d6 mudi NaCl cao thi kha nang rc ché hoat dong
enzyme PPO tdt hon néng do mudi con lai, nhung
san pham c6 vi hoi man va anh huong dang ké dén
cam quan san pham. Do do, tién xur Iy nguyén liéu
v6i mudi NaCl phai ¢6 gidi han nhat dinh vé nong
do su dung.

Bang 6. Anh huéng ctia nong do muoi ngim dén mau sac (L*, a*, b*) va d§ hoat dong ciia nwéc

Nong dg muoi Mau sic Do hoat dong cia nwéc
NaCl ngam (%) D§ sang L* P§ mau a* P§ mau b* oo T

0,5 70,322+0,25 9,51*+0,26 17,35%0,40 0,57°+0,01

1,0 68,62°+0,21 8,60"+0,23 18,63°+0,37 0,55°+0,01

1,5 66,47°£0,22 6,52°+0,34 20,27%+0,14 0,53%40,01

2,0 65,579+0,26 6,139+0,21 21,512+0,22 0,519+ 0,01

Ghi chit: Cdc chik cdi khdce nhau trong ciing mét cot biéu thi khéc biét cé y nghia ciia cdc nghiém thirc khdo sdt 6 mirc

do tin cdy 95% theo phép thir LSD.

3.4.2. Anh hwéng cia nong dé mudi ngam dén
ham luong c:a'c hoat tinh sinh hoc co
trong san pham tra gung tii loc

Trong qua trinh ngdm mubi, sy thim thau cua
mudi vao san pham ciing nhu sy di chuyén cta nude
tir trong té bao ra ngoai ciing s& anh huong manh mé
dén cac hoat chat sinh hoc c6 trong san pham, két
qua dugc ghi nhan & Bang 7.

Két qua & Bang 7 cho thdy ham luong
polyphenol tong 6 xu huéng tang 1én va dat gia tri
cao nhét & nong d6 mudi 1% (ham luong polyphenol
tong dat 7,16 mg GAE/g CKNL & nong d6 1%),
nhung khi ting ndng d6 mudi dén 1,5% va 2% thi
ham luong nay lai giam, 1an luot con 6,142 mg
GAE/g CKNL va 5,12 mg GAE/g CKNL. Sy giam
ham luong polyphenol téng co the dugc giai thich
do ham luong muodi cao thi sy vo té bao xay ra nhanh
chong pha huy mot s6 hop chat polyphenol lam
giam ham luong chét nay.

Ham Ilugng flavonoid trong san pham ciing bi
anh huong boi ndng d6 mudi ngam. Bang 7 cho thiy
ham lugng nay ting tir nong do mudi 0,5% lén 1%
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(ham luong nay dat gia tri 19,04 mg QE/100 g
CKNL & 0,5% mudi ngam va tang 1én 21,59 mg
QE/100 g CKNL & ndng do 1%), nhung khi ting
néng d6 mudi 1én 1,5% va 2% thi ham lwong
flavonoid ¢6 xu hudng giam dén, 1an lugt con 20,82
mg QE/100 g CKNL va 20,07 mg QE/100 g CKNL.
Diéu ndy co thé giai thich do trong qua trinh ngam
tham thau té bao & dang wu treong, khi ndng do ting
cao té bao s& truong nd cyc dai va v ra lam giai
phong mét s6 hop chat ndm trong khong bao do do
lam giam ham lugng flavonoid trong san pham.

Hoat tinh chong oxy hod cua tra gumg ciing bi
anh huong boi nong do mubi ngdm. Bang 7 ciing
cho thy hoat tinh chéng oxy hoa cua tra gimng c6 xu
huéng giam dan khi ting nong d6 mudi (TEAC
giam tir 23,29 pmol TE/g CKNL & ndng d6 mudi
0,5% va giam con 20,75 pmol TE/g CKNL & ndng
d6 mudi 2%). Sy giam hoat tinh chong oxy hoa do
khi & ndng d6 mudi cang cao thi té bao nguyén li¢u
& trang thai wu truong vi thé ma khi ting nong do
qua cao no s& truong nd va té bao dé bi v& ra lam
cho mot sb hoat chat tan trong nuc giai phong ra
ngoai lam giam hoat chit chéng oxy hoa.
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Bang 7. Anh hwéng ciia ndng dd mudi ngdm dén mau sic (L*, a*, b*) va dd hoat dong cia nuéc

Ham lwong

Nong dg mubi polyphenol tong TPC (mg

flavonoid tongTFC (mg

Ham lugng Hoat tinh khang oxy ho4

5 o,
ngam (%) GAFE/g CKNL) QE/100g CKNL) TEAC (umol TE/g CKNL)
0,5 5,49¢+0,24 19,04+0,13 23,29°+0,08
1,0 7,16*+0,16 21,59*+0,18 22,735+0,06
1,5 6,14%+0,41 20,82+0,20 21,84°+£0,13
2,0 5,12¢4¢0,27 20,07°+0,47 20,750,11

Ghi chii: Cdc chit cdi khdc nhau trong ciing mét cot biéu thi khéc biét cé ¥ nghia ciia cdc nghiém thire khdo sdt & mikc

do tin cdy 95% theo phép thur LSD.

4. KET LUAN

Gung dugc ngam trong dung dich acid citric 2%
vo6i ty 1€ dung dich acid citric ngdm v6i nguyén ligu
1a 1:3 (w/v) cho két qua tich cuc dén viéc 1am sang
mau cta san pham. Ché do chan thich hop ¢ nhiét
d6 100°C trong 2 phut gitp duy tri mau sic tot nhat
ddng thoi duy tri ham lugng cac hoat chét sinh hoc
trong gimg. Ngam gimg trong dung dich mudi 1%
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