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Say kho 1a phuong phap loai nuéc nham kéo dai thoi gian bao quan va duy tri chat Nhan 15/06/2025
lugng nguyén li¢u. Nghién ctru nay vdi muc dich so sanh thanh phﬁn hoa hoc gitra hai  Pugce duyét 01/08/2025
gidng gimg Trau va glmg Sé, trong d6 glg Sé c6 ham lugng chat xo va carbohydrate Cong bd 26/11/2025
cao hon, nén dugc chon dé khao sat anh huong ctia ba phuong phap siy: ddi luu (DL),
bom nhiét (BN) va thing hoa (TH). Két qua cho thdy, cic phuong phap siy anh hudéng
dang ké dén mau séc, tinh chét Iy héa va tac dong sinh hoc cua bot gimg. Trong do, Tir khéa

séy thang hoa vugt trdi nho duy tri mau sdc, cai thién do chay, d6 nén, kha nang gil
nude va hiit am. Dic biét, bot gimg sdy thing hoa chira ham luong hop chat sinh hoc
va kha ning chong oxy hoa cao nhat. Nhu vdy, say thing hoa la lya chon tdi wu dé
bao tdn hoat chét sinh hoc va nang cao gia tri chtrc ning ciia bot ging Sé, 1am co s
phat trién cac san pham thuc pham chirc ning gidu chét xo.
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gung, hoat tinh sinh hoc,
kha niang chéng oxy hoa,
phuong phép sdy, dic tinh
hoa ly

1. Pit van dé

Girng (Zingiber officinale) c6 ngudn goc tir Dong Nam
A va duoc st dung rong rai nhu mét loai thao mde va
gia vi. Gung chtra cellulose, lipid, tinh bdt, protein, va
céc hop chit chinh nhu gingerol — tao nén mui thom
dic trung. Mot sb hop chat nhu phenol, flavonoid va
gingerol gop phan tao nén cac tic dung duoc 1y nhu
khang khuan, chéng viém va bao vé gan [1].

Do dé& hu hong sau thu hoach, gimg thuong dugc sy
kho dé tang thoi gian bao quan va phuc vu san xudt
thuc pham, dugce pham, my pham. Tuy nhién, phuong
phap siy anh huong dang ké dén chit lvong san pham.
Say d6i luu (DL) c6 thoi gian sdy ngan nhung lam
giam mau sdc va hoat tinh sinh hoc [2]. Séy bom nhiét
(BN) cung cap khong khi kho tudn hoan, trong khi sy
thang hoa (TH) giup gitr lai dac tinh cam quan va dinh
dudng tét nhét [3]. O cac ving nhiét déi nhu Viét
Nam, say phoi nang d& lam giam chat lugng san pham.
Mot s6 nghién ciru cho thiy anh huéng r3 rét caa nhiét
d6 va phuong phap sdy dén dic tinh 1y hoa cia gimg.
Muthukumar et al. (2022) nhén thiy gimg den siy &
60 °C gilt ham lugng phenolic va kha nang khang oxy
hoa tot nhat [4]. Ajayi et al. (2017) so sanh cac phuong
phap sdy khac nhau va két luan rang microwave cho
chat lugng san phim cao nhat, trong khi sdy 10 dién c6
tinh 6n dinh va d& ing dung hon [5].

Nghién ctru nay nham so sanh thanh phan hoa hoc cua
hai loai gung (Trau va S¢), sau do ap dung ba phuong
phap say (DL, BN, TH) d¢ danh gia anh huong 1én chi
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s6 mau, dic tinh Iy hoa, ham lwong hop chét sinh hoc
va hoat tinh chéng oxy hoa ciia bot gimg. Két qua sé
hd tro lua chon cong nghé say phu hop cho phat trién
san pham ging gidu chét xo va hoat tinh sinh hoc.

2. Nguyén liéu va phuong phap

2.1. Nguyén liéu

Hai gidng girng Trau va gimg Sé déu duogc thu mua tai
tinh Dik Lak, Viét Nam. Cac cu gung dugc lya chon
c6 d6 tudi thu hoach khoang 8 thang tir lic trong va
khong bi sau bénh. Cac hoa chét duoc str dung trong
nghién ctru déu dat chuén phan tich.

2.2. Phwong phap siy girng

Gimng duoc rira sach, cit 1at mong (~3 mm) va say kho
bang ba phuong phap: DL va BN (thiét bi san xut tai
Viét Nam) ¢ 50 °C, tde do gi6 50 Hz trong 13 h va 15
h twong tng; TH (Harvest Right, Hoa Ky) sdy dong &
—30°C (24 h), sau d6 siy kho & 50 °C (24 h). Khi do
am <5%, gimg dugc nghién bang may xay kho (Seka,
Nhat Ban) va bao quan & 4 °C dé phan tich.

2.3. Phwong phap chiét xuit bot girng

Mau bot gimg duge chiét bang ethanol tuyét dbi & 500
rpm trong 12 gid, sau d6 ly tdm ¢ 10.000 rpm trong 10
phuat. Dich chiét thu dugc ding dé phan tich cac hop
chét sinh hoc va hoat tinh khang oxy hoa.

2.4. Phuwong phap phén tich

2.4.1. Thanh phén héa hoc

Thanh phan hoa hoc cua girng dugc phan tich theo cac
phuong phap chuan ciia AOAC: do am (934.01), tro
(942.05), x0 thd (962.09), protein (992.15), chat béo
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(920.39). Carbohydrate duoc tinh bing sai phan giira

100% va tong cac thanh phan con lai [6].

2.4.2. Mau sic

Mady do mau Minolta (Minolta CR-400, Osaka) duogc

sir dung dé thu thap va tinh toan cac chi sé mau sic

cua bdt gung, bao gém L* (do sang), a* (do do), b*

(d6 vang), AE (cuong do mau) va chi sé hoa nau.

2.4.3. Mat dp khdi, mat do g, kha ning chiy va

kha niang nén

Mat do khéi (g/mL) dugc xac dinh bang cach cho 10

g bot gimg vao 6ng dong 50 mL va ghi lai thé tich

chiém dugc. Mat do g6 (g/mL) duoc do bang cach gd

nhe 6ng dong cho dén khi thé tich bot on dinh, sau d6

ghi nhan thé tich sau cung. Cac chi tiéu kha ning chay

va kha nang nén dugc danh gia theo phuong phap cua

nghién curu [7].

Mat do go

MAat @6 khoi

Mat do go—mat do khoi
MAt 6 khai

2.4.4. Kha nang hoa tan

Kha nang hoa tan dugc xac dinh theo phuong phap ctia

nghién ctru [8], voi mot sb didu chinh. Cu thé, 2 g bot

gimg duogc khudy trong 30 mL nudc cit trong 10 phat,

Khanang chay = €Y

X 100 (2)

Khanang nén =

sau d6 ly tim & 5000 rpm trong 10 phut. Phan dich ndi
dugc thu, sy kho & 105 °C trong 24 gio va can khoi
luong dé tinh kha ning hoa tan.

Kh&i lwong phan dich ndi sau siy

X 100

Khanang hoa tan =
©) q
2.4.5. Kha nang hiat am

Kha ning hat 4m dugc xac dinh bang phuong phap
trong nghién ctru [8], vi mot sb thay doi. Cac dia petri

Khéi lwong bot ging

chtra bot gimg dugc bao quan trong binh hut 4m chira
dung dich NaCl bdo hoa trong mot tuan & 25 °C.

Khanang hut &m =
Khéi lwong bot girng sau bao quan—khoi lwong bot girng

x 100 (4)

Khéi lwong bot girng
2.4.6. Kich thwéc hat
Hinh thai bé mat hat cta bot gimg duge chup bing
kinh hién vi dién tir quét S-4800 (Hitachi, Nhat Ban)
o dién &p quét 10 kV. Sau do, kich thudc ctia bt girng
dugc tinh toan dya trén phan mém Imagel.
2.4.7. Ham lwgng polyphenol
Ham luong polyphenol trong bdt gung dugce xac dinh
theo phuwong phap ciia nghién ctru [9], v6i mot sd didu
chinh. Mau chiét (0,2 mL) duoc phan tmg véi 1 mL
thudc thtr Folin—Ciocalteu 10% trong 10 phut, sau d6
thém 0,8 mL Na:COs 7,5% va u 1 gio. Do hap thu do
tai 765 nm, két qua biéu thi bang mg GAE/g vét chat
kho (vck).
2.4.8. Ham lugng flavonoid
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Ham lugng flavonoid trong bdt ging duwoc xac dinh
theo phuong phap ciia nghién ctru [9], véi mot s diéu
chinh. MAu chiét (1 mL) phan tng v6i 0,06 mL NaNO:
5,05% (5 phut), sau d6 thém 0,06 mL AICls 0,1865%
(6 phiit), r0i bo sung 0,48 mL nudc va 0,4 mL NaOH
25%. Do hap thu do tai 510 nm, str dung quercetin 1am
chat chuan.

2.4.9. Ham lwgng tannin

Ham lugng tannin trong bdt giing dugc xac dinh theo
phuong phap cua nghién ciru [10], voi mot sb didu
chinh. Mau chiét (1 mL) dugc b sung 0,5 mL nudc
cat va 0,5 mL thubc thir Folin 2N (5 phut), tiép theo
thém 2 mL Na.COs 20% va phan Gng trong 1 gio. Po
hép thu do tai 755 nm, sir dung tannic acid lam chét
chuén.

2.4.10. Ham lwgng gingerol

Do céu trac hoa hoc tuong ddng giita gingerol va
vanillin [11], vanillin duoc st dung 1am chét chuan dé
xac dinh ham luong gingerol. Mau chiét duoc pha
lodng dén nong do thich hop va do d¢ hap thy tai budce
séng 280 nm.

2.4.11. Ham lwgng alkaloid

Ham luong alkaloid trong bot ging dugc xac dinh theo
phuong phép [12]. Mau chiét (1 mL) duoc tron véi 1
mL HCI 2 N, trung hoa bang NaOH 0,1 N, rdi lay 1
mL hdn hop dua vao 5 mL dém phosphate, 5 mL
bromocresol green va 4 mL chloroform. D¢ hap thu do
tai 470 nm, dung atropine lam chit chuén.

2.4.12. Hoat tinh khir DPPH, ABTS, FRAP

Hoat tinh khang oxy hoa (DPPH, ABTS, FRAP) dua
theo phuong phap cta nghién ctru [13], st dung trolox
lam chat chuan. Vi DPPH va ABTS, miu chiét (0,5
mL) phan tmg véi 1,5 mL dung dich tuong tmg da diéu
chinh d6 hép thy vé 1,1 tai budc song 517 nm (DPPH)
va 734 nm (ABTS), sau 30 phut do do hip thu. Dbi véi
FRAP, thudc thtr duoc pha tr sodium acetate 0,3 M,
FeCl; 0,02 M va TPTZ 0,01 M; mau chiét (0,5 mL)
phan tmg véi 1,5 mL thude thir va do do hip thu tai
593 nm sau 30 phut.

2.4.13. Phuwong phap xir 1y s liéu

MB&i thi nghiém dugc lip lai ba 1an. Dit liéu duoc xur
ly bang phan mém SPSS 22 (SPSS Inc., Chicago, Hoa
Ky). Su khac biét giita cac mau duoc phan tich bang
ANOVA mét nhan t6, va so sanh trung binh bang phép
thtr Tukey v&i mitc y nghia 5%.

3. Két qua va thio luin

3.1. Két qua thanh phin héa hoc ciia girng Triu va
girng Sé

Hinh 1 mé ta hinh anh cam quan bén ngoai va bén
trong cua hai loai gung Trau va gung Sé. Trong khi,
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thanh phan hoa hoc co ban cua gimg Trau va gimg Sé

Hinh 1. Hinh anh cam quan cua hai giéng gimg Trau
va gung Sé. A: Hinh dang bén ngoai gung Trau, B:

Céc lat cat gimg Trau, C: Hinh dang bén ngoai gimg

Sé, D: Cat lat cat gimg Sé.

Ca hai loai gimg khéo sat déu c6 dd am cao, phii hop
v6i gung tuoi (>80%) nhu da dugce ghi nhén trong cac
nghién ciru trude. Tuy nhién, glimg Sé c6 d6 am thap
hon dang ké so voi ging Trau, cho thay ty 18 chit kho
cua nguyén liéu giing Sé cao hon so voi gung Trau. Ca
hai déu c6 ty 1& % theo khdi lugng cua tro khéng cao
(1,56% va 1,59%), phan anh ham luong chat vo co
thap. Ham luong chéat béo (0,22-0,21%) va protein
(3,15-3,21%) khac biét khong c6 y nghia thong ké.
Ging Sé c6 ham lugng chit xo (2,74%) va
carbohydrate (10,95%) cao hon va khac biét co y
nghia so vdi gung Trau (1,67% va 7,31%), phu hop
v6i su chénh 1éch vé ham luong Am va quan sat hinh
anh soi xo trong Hinh 1. Ham lugng céc thanh phan
hoa hoc ctia hai gidng gimg nay ciing khac biét so véi
cac gidng Nadia va Local Shing (An Do) va cic giéng
& Nigeria [16], cho thdy yéu t6 gidng, dia Iy va khi hau
tac dong 16n dén thanh phan hoa hoc cua gimg. Vi
ham lugng xo va carbohydrate cao hon cung sy khac
biét c6 y nghia théng ké, gimg Sé c6 tiém ning ung
dung trong ché bién siu va thuc pham chtic ning giau
chét xo, do d6 duoc chon lam nguyén li€u cho cac thi

T}}uoc Déi luu Bom nhiét Théang hoa
tinh

Hinh

anh

AR 39,88 + 29,68 £ 17,32

3,00° 1,48° 0,60%

Chi sb

hoa 49,68 + 44,95 + 35,90 +
A 3,04° 3,65° 1,51%

nau

nghiém tiép theo.
Bang 1. Thanh phan hoa hoc cua gimg Triu va gimg
Sé

Ham lugng (%) Gung Trau Gung Sé

Am 86,09 + 1,34° 81,31 +1,04¢
Tro 1,56 + 0,06% 1,59 + 0,118
Béo 0,22 £ 0,022 0,21 £ 0,022
Xo 1,67 +0,08? 2,74 +0,02°
Protein 3,15 +0,09% 3,21 £ 0,022
Carbohydrate 7,31 +1,528 10,95 + 1,10°

Cac gia tri duwoc biéu thi dudi dang $0 trung binh + do
léch chuan. Cdc chit s6 a, b, ¢ trong ciing mét hang
biéu thi sw khdc biét ¢é y nghia thong ké (p < 0,05).
3.2. Anh hwéng ciia cic phwong phap siy dén
chit lwong bt girng Sé

3.2.1. Mau sic

Bang 2. Thudc tinh mau sic ciia cac mau bot gimg Sé

Cac gia tri dwoc biéu thi duoi dang so trung binh £ do
léch chuan. Cdc chit s6 a, b, ¢ trong cing mét hang
biéu thi sw khdc biét cé y nghia thong ké (p < 0,05).
Trong qua trinh sdy, nhiét d cao gy ra phan huy sic
t6 va phan tmg hoa nau, 1am thay d6i mau sic nguyén
lidu. Bang 2 cho thay phuong phép siy anh hudng 13
rét dén AE va chi s6 hoa nau cua bot gimg Sé. Bot
gimg sy thang hoa (TH) ¢6 gia tri AE va chi s hoa
nau thip nhit, tiép theo 1a BN va cao nhit 1a DL. Du
déu sir dung khong khi nong, sy DL tao ra khong khi
am cao hon BN, thiic day phan mg héa nau va phan
hay sic t manh hon. Trong khi d6, siy TH dién ra ¢
nhiét d6 thip va diéu kién chan khong, gitip han ché
phan hity sdc t& va giit mau tét nhat. Cac nghién ctru
truge cling cho thay siy TH it 1am thay d6i mau sic
nguyén liéu hon so voi cac phuong phap siy bang
khdng khi nong.
3.2.2. Dac tinh ly héa
Céac dac tinh ly hoa cta bdt girng bi anh hudng dang
ké bai phuong phap sdy (Bang 3). Bot ging siy thing
hoa (TH) c6 mat d6 khdi thap nhit (0,22 + 0,01 g/mL)
va mat do gb cao nhit (0,37 + 0,02 g/mL), dan dén kha
nang chay (1,66 + 0,05) va kha néng nén (65,93 +
4,57) cao hon dang ké so v6i mau sdy déi luu (DL) va
bom nhiét (BN). Diéu nay c6 thé do qua trinh thing
hoa tao ra cau tric xp véi nhiéu 16 rdng, trong khi DL
va BN khién lat gung bi co rat va dac lai. Bot co cAu
trac x6p thudng c6 mat do khéi thap va chiém thé tich
16n hon. Kha ning chay va nén c6 lién hé chit ché dén
két cAu, hiéu qua ché bién va tinh 6n dinh khi bao quan
san pham dang bot.

Bang 3 Pic tinh 1y hoa ctia cac mau bot giing Sé

Thang

Bom nhiét
hoa

Thudc tinh ~ Déi luu
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Mat do khoi 0,26  + 024 + 022 +
(g/mL) 0,02 0,01 0,012
Mat do g6 031 + 032 + 037 +
(g/mL) 0,02¢ 0,022 0,02°
Kha ning 123 + 136 + 166 +
chay 0,01° 0,01° 0,05¢
Kha nang 22,69 + 3580 + 6593 =
nén 1,29 1,24° 4,57°
Kha nang 1583 + 1304 =+ 989
hoa tan (%) 0,04 0,16" 0,092
Kha niang 409 + 513 + 752 +
hat am (%) 0,412 0,572 0,55°
Kich thuéc 31,98 + 2178 + 1554 =+
hat (um) 2,75¢ 2,01° 1,49

Cac gia tri duoc biéu thi duoi dang 56 trung binh + do
léch chuan. Cdc chit s6 a, b, ¢ trong cing mét hang
biéu thi sw khdc biét cé y nghia thong ké (p < 0,05).

Bang 3 cho thay do hoa tan ciia bot gimg siy thing hoa
(TH) trong nudc thap nhét, trong khi kha nang hut m
lai cao hon va khac biét c6 y nghia so véi bot gimg sy
dbi luu (DL) va bom nhiét (BN). Diéu nay c6 thé do
bot TH ¢6 ciu tric x6p va min hon, lam ting dién tich
tiép xuc véi khong khi [13]. Két qua nay ciing phi hop
v6i nghién ciru ciia Shuen et al. (2021), cho thdy bot
Kuini sdy TH hat 4m cao hon so v6i sdy DL. Ngoai ra,
phuong phép sy ciing anh hudng dén kich thude hat:
bot DL c6 kich thude 16n nhat (31,98 + 2,75 um), con
b6t TH nhé nhat (15,54 + 1,49 pm). Hinh anh vi mé
trong Hinh 2 cho thiy bt TH c6 céu tric xop, d& vo
hon, trong khi bot DL va BN c6 mat do hat day dac
hon. T4t ca mau bot déu ¢ hinh elip hodc tron.

£y A

Hinh 2. Hinh anh c4u trac vi mé (SEM) cua bot ging
& do phong dai 500 1an. A: Mau sdy ddi luu, B: Mau
sdy bom nhiét, C: Mau siy thing hoa.

3.2.3. Hop chit sinh hoc
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Hinh 3A va 3B cho thiy cac hoat chét sinh hoc bi giam
di trong qua trinh sdy cua bot gimg Sé. Mau twoi c6
polyphenol va flavonoid 1an luot 1a 152,84 + 8,29 va
129,85 + 6,23 mg/g vck, trong khi cic mau sdy dao
dong tir 84,42 — 125,43 va 67,60 — 108,19 mg/g vck.
Twong tu, tannin, gingerol va alkaloid & mau tuoi 1an
luot dat 8,41 £0,52; 24,57+ 0,67 va 22,63 £ 1,59 mg/g
vck, trong khi mau séy chi dat 1,24 — 4,38; 8,42 —
14,62 va 5,41 — 14,15 mg/g vck. Sy thing hoa (TH)
bao toan hoat chét tot nhat, tiép theo 1a BN va DL.
Céc hop chat sinh hoc ciia nguyén liéu th d& bi phan
hiy do nhay cam véi nhiét d§ cao cia qua trinh séy
[2]. Phuong phép sy BN duoc thyc hién bang co ché
tai sir dung khong khi nong co6 do am thip trong hé
thong khép kin duoc kiém soat. Do d6, phuong phap
say BN giup luu giit ham luong cac hop chét sinh hoc
ctia nguyén liéu tot hon siy DL. Hon nita, viéc sdy cac
lat gimg ¢ nhiét do thip trong moi truong chan khong
gitp lwu gitr tbt hon ham lwong céc hop chét sinh hoc
trong phuwong phéap siy TH. Thém vao do, sdy TH ciing
gitip giam déng ké kich thudc hat cia bot gimg. Piéu
nay gilp gia tang dién tich tiép xac cua bé mat bot
gung véi dung moi, do d6 giup gia tang hiéu qua trich
ly cac hop chit sinh hoc. M6t s6 nghién ctru khac ciing
trinh bay cac xu hudng tuong tu. Theo Osae va cong
su (2020), qué trinh sdy kho khién lwong polyphenol
va flavonoid trong gimng giam déng ké; tuy nhién, viéc
str dung sy thing hoa di giup giam thiéu ton that ctia
cac hop chat nay [14]. Bén canh d6, An et al. (2016)
cling ghi nhan ham lugng gingerol clia cac mau ging
duogc luu gitr dang ké trong phuong phap siy thing
hoa.
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Hinh 3. Anh huéng phuong phép sdy dén hoat tinh
sinh hoc bdt ging Sé. A: Polyphenol va flavonoid, B:
Gingerol, alkaloid va tannin, C: Hoat tinh khang oxy

hoa.
Cac chir cai khdc nhau chi ra su khac biét co y nghia
thong ké (p < 0,05).
3.2.4. Hoat tinh khang oxy héa
Hinh 3C cho thy cac phuong phap say lam giam dang
ké hoat tinh khang oxy hoa (DPPH, ABTS, FRAP) ciia

Tai liéu tham khao

bot girng Sé. Mau gimg tuoi c6 hoat tinh cao nhat, véi
gia tri hoat tinh khang oxy hoéa lan luot 13 186,10 +
7,78; 184,65 + 12,78 va 157,35 + 8,58 mg TE/g vck.
Trong khi d6, cac mau bot ging sau say dao dong tir
111,32 — 151,97 (DPPH), 92,24 — 141,76 (ABTS) va
86,51 — 127,95 mg TE/g vck (FRAP). Hoat tinh khang
oxy hda giam theo thir ty: siy thing hoa > sdy birc xa
nhiét > sdy ddi luu.

Trong qué trinh sy, cac hop chét sinh hoc bi phan hay
hodc bi chuyén héa thanh cac hop chét khac do nhiét
d6 cao tac dong va dicu nay dan dén su suy giam kha
nang khang oxy hoa cua bt gung. Dudi tac dong cua
nhiét do cao trong qué trinh 4y cac hop chat nhu
shogaol dugc chuyén thanh aldehyde va gingerol
thanh zingerone, do d6 hoat tinh khang oxy hoéa cta
bot ging bi giam. Phuong phap say TH da duoc ching
minh 13 ¢6 kha nang luu giir lai phan 16n ham lugng
cac hop chat sinh hoc, do d6 gitp duy tri kha ning
khang oxy hoa cta bot ging. Roslan et al. (2020) da
chimg minh ham lugng TPC, TFC va hoat tinh chng
oxy hoa cua 1a tra Camellia sinensis duoc duy tri tbt
nhit bang phuwong phép sy thang hoa.

4. Két luan

Gimng Sé c6 ham lugng chit xo va carbohydrate t6t
hon gimg Trau, didu nay cho thiy gimg Sé phu hop
cho viéc phat trién cac san pham chirc ning gidu chat
x0. Céc chi s6 mau sac va dic tinh 1y hoa ciia bot gimg
dugc sy TH cho thiy nhiéu vu diém vuot troi hon so
v6i hai mau bot gimg duge siy DL va BN. Hon nita,
phuong phap sdy TH ciing cho thiy hiéu qua vuot troi
trong viéc duy tri ham luong cac hop chét sinh hoc va
kha nang khang oxy hoa cia bot giing. Nghién clru nay
c6 thé 1am nén tang cho cac qua trinh ché bién tiép
theo va phat trién cac san pham thyc pham chirc ning
gidu chét xo va hoat tinh sinh hoc tir gimg Sé.

Loi cam on: Cam on Truong Dai hoc Nguyén Tat
Thanh, Thanh phé H6 Chi Minh, Viét Nam da hd trg
va cung cap co s vat chat dé dé tai nghién ciru c6 thé
dugc thuc hién thuan loi.
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Effects of drying methods on the physicochemical properties and

bioactivity of ginger powder (Zingiber officinale)
Nguyén Hong Khoi Nguyén!”, Nguyén Thi Ngoc Lan®
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“nhknguyen@ntt.edu.vn

Abstract Drying is a method of water removal aimed at extending shelf life and preserving the quality of raw
materials. This study compared the chemical composition of two ginger varieties, Trau and Se. Among them, S¢
ginger had significantly higher fiber and carbohydrate contents, and was therefore selected to investigate the effects
of three drying methods: convective drying (CD), heat pump drying (HPD), and freeze drying (FD). The results
showed that these drying methods significantly influenced the color, physicochemical properties, and bioactivity of
ginger powder. Notably, freeze drying was superior in maintaining color, improving flowability, compressibility,
water holding capacity, and moisture adsorption. In particular, freeze-dried ginger powder contained the highest
levels of bioactive compounds and antioxidant capacity. Thus, freeze drying is the optimal method for preserving
bioactive substances and enhancing the functional value of S¢ ginger powder, providing a basis for developing high-
fiber functional food products.

Keywords antioxidant capacity, bioactivity, drying methods, ginger, physicochemical properties
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