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TOM TAT:

Gao nép than (Oryza sativa L. Var. Glutinosa) ¢6 hoat tinh sinh hoc cao, chita nhiéu anthocyanin

va polyphenol. Viéc phat trién sdn mochi tir gao nay ciing dem lai nhiéu lgi ich dinh dudng cho
ngudi tiéu dung. Nghién ctu nay dénh gid sy 4nh hudng clia xanthan gum (0,1, 0,4, 0,7 va 1%) dé€n
chat lugng vé banh Mochi (dd citng, do 4m, hoat dd nudc, ham lugng anthocyanin, gid tri L, a, b).

K&t qua nghién cifu cho thiy, viéc b6 sung xanthan gum gitp banh gidm d6 4m va hoat do nu6c va

taing do déo dai cia banh. Xanthan gum con gidp banh gitt lai ham lugng anthocyanin cao va do

sang sau qué trinh gia nhiét. P9 4m ctia banh Mochi ¢6 quan hé nghich chiéu véi do citng. V6 banh
Mochi dat chat lugng tdt nhat khi bS sung 0,4% xanthan gum. Nghién cifu nay hitu ich trong viéc
tim hi€u 4nh hudng clia xanthan gum dén chit lugng va ning cao gié tri sin pham tir gao nép than

cho ngudi ti€u dung.

Tir khéa: banh Mochi, dd 4m, hoat dd nudc, dd ciing, gao nép than, xanthan gum.

1. Diit van dé

B4nh Mochi 12 mot loai banh gidy nhin ngot
truyén thong clia ngudi Nhat dugce 1am tir bot gao
nép Japonica. Hién nay, banh Mochi dudc gidi tré
Viét yéu thich vi mém déo, nhiéu huong vi thom
ngon vi mau sic khic nhau. Pong bing song Cliu
Long, vya lda cla ci nudc, cung cip nhiéu gidng
gao chita ham lugng sic to ty nhién (anthocyanin)
¢6 16i cho sitc khée. Trong d6, gao nép than (Oryza
sativa L. var. glutinosa) c¢6 sic t§ ty nhién tim than
va chifa nhiéu chit chdng oxy héa nhu anthocyanin
va polyphenol (Zhaohua et al., 2013). Nhiéu
nghién cttu dd chi ra ring, anthocyanins la chat
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chdng oxy héa tot (He and Giusti, 2010) gitip cd thé
loai bd cic gdc ty do va phong ngira bénh ung thu
(Chang et al., 2010), bénh tim mach va bénh ti€u
dutng type 2 (Ghosh and Konishi, 2007; Wu et al.,
2006). Viéc sit dung gao nép than chira nhiéu
amylopectin s& d4p ing nhu ciu tin dung giong
gao nép dia phuong dé€ ch& bi€n banh Mochi dat
dugc mau tim ty nhién, nhiéu anthocyanin va ciu
triic mém déo.

Trong qud trinh bdo qudn, tinh bt bi thodi héa
xdy ra do cdc phan tit amylose co lai, din dén su
hinh thanh lién k&€t hydro ndi phan ti va lién phan
ti mdi gitta cdc phan t& khac nhau. Qua trinh thodi
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héa din dén tdi két tinh, ting do duc, ting do
ciing va gidm d6 déo dai dan hdi cia cdc sdn
phdm chita tinh bot (Tako et al., 2014). Mot sd tic
gid cho ring, xanthan gum 12 mot chit lam day,
chat nhii héa, chit tao gel, chdt n dinh thyc phdm
va han ché sy 130 héa tinh bot (Zhen James and
BeMiller, 2017). Ngoai ra, xanthan gum con cé
tic dung gilr hoat tinh sinh hoc anthocyanin va
tdng su dn dinh mau cta nude udng gao den (Zhao
etal., 2020).

CAu tric (d6 cing) dugc dinh nghia 1a cdc
thudc tinh vat 1y va dudc sit dung d€ ddnh gid két
ciu tric thyc phdm va c6 lién quan dén sy nhai
(Jowitt, 1974). Cdc tinh chdt vat Iy c6 mdi tuong
quan véi gid tri cdm quan nén sé& 1a hitu ich cho
viéc hi€u cdc dic tinh ctia banh Mochi va d€ phat
tri€n sdn phAm méi (Chao and Yeh, 2006). Cau
triic rd't quan trong trong viéc x4c dinh chat lugng
in udng cla thuc phaim va cé thé c6 dnh hudng
manh mé& dén lugng thic dn va dinh dudng. Ciu
tric dudc cdm nhén c6 lién quan chit ché dén két
ciu va thanh phin cda thyc phim (ham lugng
nudc, tinh bdt, pectin va lipid) (Kilcast and Lewis,
1990). Tuy nhién, cdc thong tin vé mdi quan hé
gifta cdc dic tinh héa 1y (dd cing, dd hoat dong
cia nudc, ham lugng nudc va ham lugng
anthocyanin) v4i ham lugng xanthan gum cta
banh Mochi con han ché. Do d6, nghién ctu danh
gid sy 4nh hudng ham lugng xanthan gum dén
ham Iugng anthocyanin va tinh chat héa ly cda
banh Mochi.

2. Nguyén liéu va phuong phap nghién ciu

2.1. Nguyén liéu

Céc nguyén liéu (gao nép than, gao thom OM18,
dudng saccharose, mudi va dau in) dugc mua §
Coopmart Cin Tho. Gao nép than vi gao thom
OM 18 dudc xay nhuyén va dudc ray qua 16 ¢6 dudng
kinh 0,10lmm. Mot s8 phu gia (glyceryl
monostearate 60, Malaysia; kali sorbate, Nhat va
lecithin, Phap) dugc mua Cong ty Cemaco, Can Thd.

2.2. Chudn bi mdu

Hdn hop bot (bdt gao nép than, 100g va bot gao
thom OM18, 100g) dugc ray va tron déu. Cc phu

gia (dudng saccharose 70%, diu an 10%, mudi 1%,
glyceryl monostearate 1,2%, lecithin 1,2% va kali
sorbate 0,2%) va xanthan gum (0,1, 0,4, 0,7 va
1,0%) dudc bd sung theo ty 1& hdn hop bot. Nudc
dugc bd sung d&n khi dat dd Am 43%. Hon hgp bot
sé dudc gia nhiét d&€n 100° va gift nhiét trong 40
phiit. Hon hgp dugc tron va tao hinh tron (40g).
Béanh dugc dung trong hop nhya PP tron (dudng
kinh 55mm). Sau khi ngudi, hop banh dugc bao géi
trong tii PA & nhiét do phong (25-28°C) va phin
tich cac chi tiéu.

2.3. Xdc dinh dé dm

Po 4m (ham lugng nudc) duge xac dinh bing
cach sdy & nhiét do 105°C theo phuong phip
Suzanne (2010).

2.4. Xdc dinh ham luong anthocyanin trong
bdnh Mochi nép than

Ham lugng anthocyanin dugc xdc dinh theo
phuong phép vi sai Lee et al., (2004). D6 hap thu
mau anthocyanin trong dung dich dém khac nhau
(pH 1 va 4,5) dudc do tai cdc budc séng 1an lugt
tuong Gng 510 va 700 nm v6i mdy hap thu quang
ph6 U-2800 (Simadzu, Japan).

2.5. Xdc dinh cdu tric banh Mochi nép than
(dj ciing)

Phuong phdp do do cing dugc xac dinh theo
Nhan va Copeland (2015). P9 cing dudc do bing
hé th6ng sensor lyc (Dual range force, Vernier,
USA) véi dau do hinh tru c¢6 dudng kinh 0,4cm di
chuyén véi toc dd 0,3cm/gidy. Tt ca cic miu cb
dudng kinh 3,5cm va bé day lcm.

2.6. Xdc dinh hoat do nuéc (aw) va mau (L*, a*
va b*) ciia banh Mochi nép than

Hoat d6 nudc (ay,) dudc do véi mdy do hoat do
nudc AQUALAB 4TE (USA). Gia tri mau L*, a*
va b* dugc do bing mdy Colorimeter R310
(Minolta, Nhat).

2.7. Ddnh gid cam quan

Panh gid cdm quan banh theo phuong phap
QDA (quantitative Descriptive Analysis) dugc md
td bdi Poste et al., (1991). MuGi thanh vién ddnh
gia diém tir 1 - 5 cho tirng chi tiéu (mau sic, mii, vi
va ciu tric). Cdc miu dugc ma hoéa.
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2.8. Phan tich sd'ligu

TAt cd thi nghiém dugc lip lai 3 1An. SO liéu
dugc thong k& bing chuong trinh Statgraphics
Centurion 15 d€ tinh ANOVA, ki€m dinh bing
Fisher t test, su khdc biét c6 y nghia (LSD), hé s6
tuong quan Pearson § miic alpha = 0,05.

3. K&t qua va thdo luan

Su 4nh hudng cta xanthan gum dén cht lugng
banh Mochi dugc danh gid thong qua cac chi tiéu
(@0 4m, aw, do cting, ham lugng anthocyanin, gia
tri L, a, b) va gia tri cAm quan.

3.1. Anh huéng ctia ty 1@ xanthan gum b& sung
dén tinh chdt héa ly ciia vé banh Mochi bo sung
gao nép than

K&t qua & Bang 1 cho thi'y nhan t6 ty 1& xanthan
gum c¢6 tdc dong dén cac chi tiéu chat lugng cda vo
banh Mochi. B§ cing, do 4m, aw, ham lugng
anthocyanin, gid tri L va gid tri a vGi cdc ty 1€
xanthan gum khac nhau cé sy khac biét y nghia
thong ké.

a. Bg dm

Do 4m ctia banh c¢6 xu huéng gidm khi ting ty 1&
xanthan gum tir 0,1% 1én 1% (Bang 1). Theo ty 1&
xanthan gum ting dan thi 6 4m va hoat dd nudc
clia vé bdnh Mochi gidm dan tir 40,58% xudng
39,10%. Sy hién dién ctia nhitng chudi tich dién Am
trong phan t& xanthan gum lam ting khd ning
hydrat héa (Phillips and Williams, 2009).

b. Hoat do nudc

Qua Bang 1 cho thay khi ty 1é xanthan gum c6
thi hoat @6 nudc cla banh c6 sy thay ddi. Hoat do
nuSc 16n nhat khi b sung 0,1% xanthan gum va
nhd nhat khi bd sung 1% xanthan gum. Vi xanthan
gum 12 mot chit lam day, chat nhii héa (Zhao et al.,
2020) c¢6 d6 nhdt va hydrate héa cao. Kha niing
lién k&t v6i nudc ctia xanthan gum gép phin gidm
Iuong nuGe tu do, tir d6 c6 thé€ 1am gidm hoat d6
nuGe. Nghién citu khéc chi ra ring ¢6 sy hién dién
ctia xanthan gum lam ting d4ng k& gi4 tri khd ning
lién k&t nudc, nhung hoat dd nudc khong thay doi
déng k€ trong bot nhao banh mi (Katzbauer, 1998).

c. bo cung

Bdng 1 cho thdy khi ting ty 1& xanthan gum tir
0.1 d&€n 1,0% thi do ctiing banh Mochi ting tir 3,11
dé€n 4,39N/cm2. Xanthan gum la chatlam dic va
&n dinh rat tot, viéc bd sung xanthan gum gitp cai
thién sy két dinh cda cdc hat tinh bot, gép phan
tao nén ciu tric cho cdc sin ph?fm tinh bot
(Martin-Esparza et al., 2018). Sy b6 sung xanthan
gum gilip ting sy phan tdn tinh bt khi hd héa
trong qud trinh gia nhiét va lién két dugc tao
thanh nhiéu hon (Mandala and Bayas, 2004).
Trong céc san phaAm banh mi, viéc bS sung ty 1&
xanthan gum gitip cdi thién sy k&t dinh clia cdc
hat tinh bot, gép phan tao ciu tric do giit 4m
(Kim and Yoo, 2006). Nghién cttu cia Kim va

Bdng 1. Su dnh hudng cua ty 1&é xanthan gum dén gid tri cGia cac chitiéu chdt lugng
v banh Mochi bé sung gao nép than & ngdy ddu tién

vl PO 4m Pocing | Hamluong

xanthan (%) B (N/em?) | anthocyanin L a b
qum (%) ; °y

01 | 40,58°+0,38* | 0,95012+0,0028 | 3,119+ 0,11 | 6,15°+ 1,62 | 15432 +046| 8,29%+0,66 | -1,54%+ 0,62
04 | 4028°+021 | 0,9437°+0,0009 | 3,55°+0,18 | 6,38+ 1,65 |16,51%+0,42| 6,83 +1,10 | -2,21%0,79
07 | 39,58°+014 | 0,0407°+0,0014 | 3,90°+0,06 | 7,48°+054 | 16,900+0,10| 9,09 +0,07 | -1,07%+0,80
10 | 39,10°40,13 | 0,93889+0,0026 | 4,492+ 0,24 | 7,17%+0,91 | 17,88°+0,79| 7,12%+£048 | -1,022+0,92

Ghi chii: Nhitng chit cdi di kem véi cdc trung binh nghiém thitc khdc nhau trong ciing mot cot thé hién sy khdc biét
c6 ¥ nghia (dé tin cdy 95%), *: P 1éch chudn (STD) ciia gid tri trung binh.
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Yoo (2006) cho thd'y do dic va do nhét clia hdn
hdp bot gao ting khi c¢é su gia ting nong do
xanthan gum. Vi ¢6 tinh chat déo va gilf nuéc, cdi
thién sy ddng nhi't khdi bot nén xanthan gum gép
phin 8n dinh cdu tric cudi cling cda sdn phim
(Pam Sao Mai, Nguyén Thi Hoang Yé&n va Bui
biang Khué, 2012).

Tako etal., (2014) di cho thay dd cing clia banh
Mochi 12 do sy hinh thanh clia lién két hydro giit
cdc phan t& polymer- polymer, polymer- nudc,
nuGc- nudc.

Xanthan gum gitip 1am bén hé thong mang lu6i
tao thanh véi tinh bot. K&t qua nghién citu Cai et
al., (2016) cho thay c6 su gia ting do ciing clia mi
khong chita gluten khi dugc két hgp véi xanthan
gum. Tuong tv, Laokuldilok et al., (2021) ciing k&t
luan ring xanthan gum I3 y€&u t& 4nh hudng nhiéu
nhit d€n do citng, khi ting ham lugng xanthan gum
da lam ting do cting clia banh gao hap.

d. Ham lugng anthocyanin

Ham lugng anthocyanin c6 sy khic biét khi thay
ddi ty 1& xanthan gum. V&i ham lugng anthocyanin
clia nguyén liéu ban dau gao nép than 1a 84,55
mg/100g va hdn hgp bot trudc khi hap la 42,18
mg/100g thi sau khi hap, ham Iugng anthocyanin
gidm manh. Tuy nhién, ham lugng anthocyanin
trong banh Mochi cang nhiéu khi b3 sung ty 1é
xanthan gum cang nhiéu (Bang 1). Xanthan gum la

chat keo bao phii anthocyanin va han ché& oxy héa.
Do d6, xanthan gum cé tidc dung bdo vé
anthocyanin va sy 8n dinh mau (Zhao et al., 2020).

e. Gid trimau (L, ava b)

Khi ting ty 1& xanthan gum, banh c6 gid tri L
ting dan tuong (ng v6i banh c6 mau siang nhat khi
bd sung 1% xanthan gum. Khi k&t hgp 3% xanthan
gum lam ting ddng k€ d9 sang (L), do vang (b), va
gidm d6 do (a) cua cookie khong gluten banh
cookie gao (Zoghi, Mirmahdi and Mohammadi,
2021). Tuy nhién, trong nghi€n cttu nay, cic gia tri
a va b cia banh Mochi ¢6 su chénh Iéch khong
nhiéu khi b8 sung xanthan gum véi céc ty 1& khac
nhau.

3.1. Pdanh gid moi quan hé giita cdc chi tiéu va
nhan t6 ciia vé banh Mochi bé sung gao nép than

Mo&i quan hé giita cdc chi tiéu (406 4m, aw, do
ctiing, ham lugng anthocyanin, gia tri L, a, b) va ty
1¢ xanthan gum dudc thé hién & Bang 2.

Bang 2 cho thiy ty 1& xanthan gum bd sung c6
quan hé thuin chiéu manh (p<0,001) vé6i d6 ciing
va gid tri L. Ngudc lai, ty 1& xanthan gum ¢6 quan
hé nghich chiéu manh (p<0,001) véi d6 4m, aw clia
banh. Nghia 1a khi ting ty 1& xanthan gum thi do
ciing va do sing cta banh ting nhung dd 4m va
hoat do nudc giam.

Do 4m c6 quan hé nghich chiéu manh (p<0,001)
v6i d0 cling nghia 1a dd 4m cang cao thi banh c6 do

BAng 2. Hé s& tuong quan (1) gilia nhan t& (ty 1é xanthan gum) va cac chitiéu
cla vé banh Mochi é ngay dautién

XG Do am a, Poclng | Anthocyanin L a
Do am -0,94**
ay -0,90*** 0,83**
Da cling 0,96*** -0,90*** -0,90***
Anthocyanin 0,66 -0,59** -0,57 0,56
GiatrjL 0,89*** -0,83*** -0,93*** 0,91 0,47
Giatrja -0,13 0,05 0,16 -0,23 0,50 -0,29
Giatr1b 0,38 -0,38 -0,22 0,25 0,38 0,12 0,27

Chii thich: XG, xanthan gum; ***: p<0,001; **: 0,001<p<0,01; *: p<0,05
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Bdng 3. Ti 1é xanthan gum &nh hudng dén gid tri cdm quan clia vé banh Mochi

Ty lé XG (%) Mau sic V) Cau triic
0.1 4,332+£1,07* 3,832 +0,72 4,422+ 0,90 3,92°+£0,79
04 4,082+1,44 3,672 +0,65 4,082+£1,16 4,752+0,62
0.7 3,922+1,16 3,33°+1,16 4,422+0,89 4,33%+0,51
1,0 4,502+ 0,90 4,082+ 0,90 4,412+ 0,90 3,50°+1,17

Ghi chii: XG, xanthan gum; nhitng chit cdi di kem véi cdc trung binh nghi¢m thitc khdc nhau trong ciing mot cot thé hié¢n

s khdc biét c6 Y nghia (do tin cdy 95%), *: P léch chudn cila gid tri trung binh

ciing gidm nghia 14 binh cing mém. Laokuldilok et
al., (2018) da bao cdo xanthan gum Ia bi€n s& 4nh
huéng nhiéu nhit d€n do ciing, d6 két dinh, do déo
clia bdnh hap mot cich tich cuc. Ngoai ra, ty 1é
xanthan gum va ham lugng anthocyanin ¢6 quan hé
thuan chiéu trung binh (0,001<p<0,01). Viéc bd
sung nhiéu xanthan gum gitp giif nhiéu ham luong
anthocyanin trong nu6c uéng dugc ché& bién tir gao
den (Zhao et al., 2020).

3.1. Anh huéng ciia tj 1¢ xanthan gum bé sung
dén gid tri cam quan ciia vé banh Mochi b sung
gao nép than

Ty 1& xanthan gum b3 sung 4nh hudng d€n mau
sdc, mii, vi va cdu tric ciia binh Mochi dugc thé
hién qua Bang 3.

Bang 3 cho thay khi thay d6i ty 1é xanthan gum
thi 4nh huéng nhiéu d&€n di€m cdm quan vé cu triic
cia mochi. Tuy nhién, su thay d6i ty 1& xanthan
gum c6 anh hudng khong diang ké dén di€m cim
quan vé& mau sic, miii va vi cia mochi.

V& cAu triic, khi ting ty 1& xanthan gum, bdnh c6
dd cling, dai ting va do dan hdi tot. Laokuldilok et
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al., 2018) da bdo cdo viéc bd sung xanthan gum dnh
huéng dén két cau, tinh chat héa 1y, cAm quan,
ciing nhu chif s§ dudng huyét ctia banh gao hip mot
cach tich cuc. Tuy nhién, khi ting ty 1€ xanthan
gum nhiéu hon 0,4% thi banh hoi cting va it dan hoi,
nén di€ém cdm quan gidm khi ty 1& bd sung xanthan
gum hon 0,4%. B4nh dat diém cAm quan cao nhat
vé ciu triic 1 4,75 khi bS sung 0,4% xanthan gum.

3.Ké&tluan

Viéc b6 sung xanthan gum lam ting d6 4m va
gidm hoat dd nudc cia vo banh Mochi. V4 banh ¢6
dd déo dai va mém mai khi b8 sung xanthan gum tir
0,1 d&n 1,0%. Viéc bd sung nhiéu xanthan gum
gitp vo banh Mochi duy tri ham lugng anthocyanin
cao hon va ¢6 mau sang hon. V6 banh Mochi dat
chit lugng tot nhat khi bS sung 0,4% xanthan gum.
Bénh c6 d6 4m va hoat dd nudc cao thi dd cling
thap va d6 dan hoi ting. Ngoai ra, k&t qui thong ké
con cho thi'y nhiéu hé s6 tuong quan dang k€ giira
céc tinh chit cta banh (dd cing, do 4m, hoat do
nudc, ham lugng anthocyanin, gid tri L) ctia banh
v6i ty 1é xanthan gum b sung M
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A STUDY ON THE EFFECTS OF XANTHAN GUM
ON ANTHOCYANIN AND PHYSIOCHEMICAL PROPERTIES
OF MOCHI MADE FROM DARK-PURPLE GLUTINOUS RICE
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ABSTRACT:

Dark-purple glutinous rice (Oryza sativa L. Var. Glutinosa) is a type of rice with high
biological activity, containing a high content of anthocyanins and polyphenols. Mochi that is
made from this rice also has many nutritional benefits for consumers. This study evaluated the
influence of xanthan gum (0.1, 0.4, 0.7, and 1.0%) on the quality of mochi (hardness, moisture,
water activity, anthocyanin content, L, a, and b values). The study found that the addition of
xanthan gum decreases the mochi’s moisture content and water activity but increases the
product’s hardness. Xanthan gum also helps the mochi retain its high anthocyanin content and L
value during the heating process. There is a negative correlation between the mochi’s moisture
content and hardness. With 0.4% added xanthan gum, the mochi achieves its best quality. This
study is expected to provide useful understanding about the effects of xanthan gum on the quality
of products made from dark-purple glutinous rice and improve the value of dark-purple glutinous
rice-based products for consumers.

Keywords: mochi, moisture content, water activity, hardness, dark-purple glutinous rice,
xanthan gum.
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