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Nghién ctu sy bién doi thanh phan héa hoc caia bot hat mit (Artocarpus
heterophyllus Lam.) 1én men trong c&c qué trinh san xuat & quy mé pilot
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Tom tat

Nghién ctru nay duoc thuc hién dé danh gia sy bién d6i thanh phan hoa hoc (polyphenol,
flavonoid, vitamin C, hoat tinh khang oxy h6a bang DPPH va ABTS) qua c4c qua trinh
Ién men, sy, rang va xay. Mau bot thanh pham c¢6 ham lugng polyphenol, hoat tinh
khang oxy héa bang phuong phap DPPH, ABTS, ham lugng flavonoid va vitamin C
lin Tuot 12 116,66 mg GAE/100 g, 47,54 mg AAE/L00 g, 55,99 mg AAE/100 g, 5,89
mg QE/100 g, 9,78 mg/100 g. Qua céc giai doan san xuat, cac thanh phan hoa hoc duoc

danh gia mbi quan hé véi nhau.
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1 Gigi thiéu

Cay mit (Artocarpus heterophyllus) 13 cay dn qua phd
bién ¢ tat ca cac vung sinh théi cua Viét Nam, cha yéu
& khu vuc phia Nam. Nam 2018, ca nudc ¢6 26 174 ha
mit, san lwong 307 534 tin. Trong d6 ving Bdng bang
séng Ctru Long c6 dién tich 16n nhat véi 10 105 ha;
dién tich thu hoach 6 396 ha, chiém 38,6 % tong dién
tich va 37,1 % san luong ca nuéc nam 2018 [1]. Thoi
gian gan déy, dién tich trong mit & vang Ddng bang
song Ctru Long tang dén vai chuc nghin ha, nhiéu nhat
la cac tinh: Tién Giang, Vinh Long, Long An, Hau
Giang, Bén Tre,... Riéng khu vuc mién Pong Nam B,
nhét 1a Binh Phuéc, Binh Duong, dién tich trong mit
cling ting dang ké. Tong dién tich trong mai ca nuéc
trong 2 ndm 2017-2018 14 5 790 ha. Néu nam 2017 dién
tich trong méi khoang 1 654 ha thi sang nim 2018 la
4 134 ha, gap 2,5 lan nam truéc. Theo thong ké dén
nam 2018, Tién Giang la tinh trong mit nhiéu nhat viing
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Tu khéa
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DPdng bang sdng Ctu Long, tap trung nhiéu ¢ huyén
Cai Bg, Cai Lay, Chau Thanh,...

Cac bo phan caa cay mit va trai mit hau nhu déu co gia
tri st dung. Hat mit (HM) chiém khoang 10 % dén 15
% tong khéi lwong cua trai mit, ngoai ra trong HM chira
mdt ham lugng kha 16n tinh bot va protein, chét xo [2].
Tuy nhién, HM lai 1a bo phan d& bi bo di nhét, du c6
gia tri dinh dudng cao nhung bi cho 1 phé pham nong
nghiép va thuong lam cy giéng. Nhung nhu ciu cay
gidng dang c6 dau hiéu suy giam va céc cong trinh
nghién ciu danh cho HM chua duoc thuc hién nhiéu
tai Viét Nam [3].

Viéc nghién ciru vé su bién dbi thanh phan héa hoc cua
bot hat mit (BHM) [én men & quy mo pilot, 1a mot
trong cac chudi nghién ctru gitip HM dugc tng dung
rong rai hon, giam lugng HM bi bo di, giam 6 nhiém
mdi truedng, nang cao gia tri thuong pham cua cay mit,
tao thém viéc 1am néu quy trinh san xuat dwoc &p dung
vao quy mé cong nghiép.

https://doi.org/10.55401/a5367914
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2 Vit liéu va phuong phap nghién ctru

2.1 Vat liéu nghién ctru

Nguyén liéu san xuat BHM 1én men dwoc mua tai cho
Thu Puc, duong Kha Van Can, phuong Linh Tay,
thanh phé Thia Buc, Thanh phd H6 Chi Minh. HM mua
vé duogc bao quan trong tdi PA & —60 °C cho dén khi
thuc hién phan tich.

2.2 Phuong phap nghién ctu

2.2.1 Phuong phép san xuat bot HM 1&én men
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v
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Hinh 1 So dd quy trinh san xuat BHM 1én men

HM tuoi sau khi dugc van chuyén tir diém thu mua vé
duge so ché bang céach 16t vo lua, rira sach bang nudc
dé rao trong rd nhua. Sau khi dé réo, HM duoc lau kho
bang khan sach. LAy HM tuoi cho vao binh thay tinh
da 16t san 14 chudi & day. B6 sung 15 % luong duong
va 0,5 % ndng d6 nam men xen k& vgi HM dé céc
nguyén liéu duoc hoa tron ddng déu hon. Lot thém mot
16p 14 chubi va day kin binh dé qué trinh 18n men ki khi
din ra. Sau 3 ngay, md nip binh va lay 16p 14 chubi ¢
trén ra ngoai dé qua trinh 18n men hiéu khi duoc dién
ra (trong thoi gian 18n men hiéu khi dung mang che
miéng binh dé tranh con tring vao bén trong). Sau 5

ngay Ién men hiéu khi, qua trinh Ién men két thic. HM
da 1én men dugc dem ra raa sach dé rao nude rdi dem
say ddi Iuu & 60 °C trong 24 gio. Sau khi sy, HM duoc
loai bo phan vo trang roi tiép tuc say dbi luu & 60 °C
trong 24 gio. Két thic qua trinh siy, dem HM di rang &
thoi gian 45 phdt va nhiét @6 170 °C. HM sau khi rang
dugce dem xay bang may xay hat kho trong 1 phut thu
dugc BHM 1én men. Cho san pham qua ray bang dung
cu inox c6 dudng kinh 30 cm, kich thuéc 16 ray 1a 0,05
mm dé thu dugc bot min, phan bot min s& duge dong
goi trong tai zip kin.

2.2.2 Phuong phép khao s&t anh huong cua sy bién doi
thanh phan hda hoc cua HM trong qué trinh san xuat
theo quy mé 1 kg va 30 kg

Muc dich cua nghién ciu nay 12 so sanh s bién ddi thanh
phan hda hoc ciia HM sau qué trinh 1én men & quy mé 1
kg va 30 kg. Quy trinh thuc hién bao gdm Ién men, siy,
rang, xay HM theo phuong phap da trinh bay tai Muc
2.2.1, véi mau ddi ching 1a HM khéng 1&n men va thi
nghiém Iap lai 3 1an. Céc yéu t6 cé dinh bao gom nong do
duong (15 %), ndng d6 nam men (0,5 %), va thoi gian Ién
men (8 ngay), trong khi yéu t6 thay doi la quy mé (1 kg
va 30 kg). C4c chi tiéu theo ddi gdm do axit tong (TA %),
pH, ham lugng polyphenol (mg GAE/g), hoat tinh khang
oxy héa DPPH va ABTS (mg AAE/100 g DM), flavonoid
(mg QE/100 g DM), va vitamin C (mg/100 g).

2.2.3 Phan tich méi lién hé chét lugng BHM theo tirng
qua trinh trong quy trinh ché bién

MGi lién hé cua thanh phan héa hoc cia BHM trong
timg giai doan cua quy trinh ché bién (I&n men, séy,
rang, xay).

2.3 Phuong phap phéan tich

2.3.1 D6 am

Cho (0,5 + 0,05) g mau bot vao dia can cia may sy 4m
(hiéu Ohaus) & 40 °C. DPong nap can lai, ghi nhan két
qua sau thoi gian siy am.

2.3.2 pH

Can 5 g mau bot, thém vao 50 mL nudc khudy déu sau
d6 dua dau do cua may do pH vao dung dich tién hanh
do pH (hiéu Hanna). Ghi lai s6 liéu hién thi trén man
hinh may do pH sau khi do xong.

2.3.3 TA: ham luong acid tong (TA) duoc xac dinh dya
trén phuong phap ding dung dich NaOH 0,1 N dé trung
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hoa hét acid hitu co c¢6 trong miu thir bang phuong
phap chuin do hoéa hoc (burette). Chét chi thj thuong
dung la phenolphthalein theo TCVN 4589-88.

2.3.4 Hoat d6 nudc

Hoat d6 nudéc 12 chi tiéu quan trong anh hudng dén chat
lugng bot trong qué trinh bao quan. Trai déu luong mau
I&n bé mat coc chira mau. Pat coc chira mau vao may
do hoat d6 nudc Novasine. Sau mét khoang thoi gian,
doc va ghi nhan két qua hién thi trén man hinh ciia may.
2.3.5 Mau sic bot

Mau sic cua san pham quyét dinh dén chat luong va
cam quan cua san pham. Gia tri cua mau sic duge do
thong qua may do mau quét Chroma (kiéu NR60OCP).
Két qua duogc hién thi dudi dang sé thong qua L™ (do
sang dao dong tir 0 dén 100), gia tri a” (tir xanh luc dén
d6) va b” (tir xanh duong sang vang), C (sic do), va h
(Mau sic).

AE = (L' — L)% + (a*, — a*1)? + (b*, — b*1)?
2.3.6 Phuong phap ham lugng polyphenol

Tién hanh pha lodng dung dich véi nong do phi hop
bang ethanol (dich thu duoc & phan chiét mau). Sau do,
hat 0,1 mL dung dich mau da pha lodng vao 4ng
nghiém. Thém vao 0,5 mL dung dich Folin-Ciocalteu
10 % va dong nhat bang méay Vortex, ¢ dung dich phan
tng trong 5 phat. Tiép tuc thém 0,4 mL dung dich
Na;COs 7,5 % va lic déu. Bé dung dich & nhiét do
phong trong béng tdi 1 gio. Sau d6, do d6 hap thu quang
hoc & budc séng 765 nm trén may quang phd UV-Vis.
Gallic acid dugc ding 1am chéat chuan. Ham lugng
polyphenol dugc biéu dién theo miligam duong luong
acid gallic trong 1 g dich chiét (mg GAE/g dich chiét).

x*h*V

A =TPC (mg GAE/g DM) = (o) /(

m*(lOO—a))
100

Trong do:

Cx: nong do TPC trong mau do xac dinh tir dudng
chuén (ug/mL)

h: hé s pha lodng giita ti 1¢ hat tir dich mau gbc va
dung moi (mL)

V: thé tich dich mau gbc (mL)

a: do am (%)

m: khéi lwong mau (g)

2.3.7 Phuong phap phan tich ham lugng flavonoid
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Tién hanh pha lodng dung dich véi nong d6 phi hop
bang ethanol. Sau d6, hut 0,5 mL dung dich mau di pha
lo&ing vao 6ng nghiém. Thém vao 6ng nghiém da chua
mau trén 4,3 mL ethanol, 0,1 mL AICI; 10 % va 0,1 mL
NaOH 1 M. Bgi 30 phat, do ¢ budc séng 510 nm. Ham
lugng flavonoid dugc xac dinh dya trén phuong trinh
duong chuan quercetin.

2.3.8 Phuong phap phan tich hoat tinh khang oxy hda
bang DPPH-

Cach tién hanh: phuwong phdp khi gbc tu do
DPPH- (1,1-diphenyl-2-picrylhydrazyl) pha loing mau
dén khoang nong @6 phu hop, hit 0,5 mL mau da pha
lodng vao 6ng nghiém. Mau déi ching thay ethanol
(99,5 %). Sau d6, hut thém vao 6ng nghiém 1,5 mL
dung dich DPPH: (ODsi7 nm = 1,1 + 0,02) vao éng
nghiém va dé trong béng tdi trong 30 phat. Po dé hap
thu quang hoc ¢ 517 nm trén may quang phd UV-Vis.
Vitamin C (acid ascorbic) dwoc sir dung lam chat chuan
dé so sanh. Déi v6i do diém: tién hanh pha lodng nong
d6 mau bang ethanol. Hat 0,5 mL dich mau da pha
lodng vao cac 6ng nghiém nho di chuan bi trude. Sau
do, hat 1,5 mL dung dich DPPH- (1,1 + 0,02) da hi¢u
chinh, 0 t6i 30 phut rdi tién hanh do quang UV-Vis &
budc song 517 nm v6i mau blank 14 ethanol va ghi nhan
két qua.

2.3.9 Phuong phéap phan tich hoat tinh khang oxy hda
bang ABTS*-

Céch tién hanh: dung dich gbc tu do ABTS™ duoc
chuan bi bang cach cho 10 mL dung dich ABTS'* ndng
d6 7,4 mM vao 10 mL dung dich K2S,0 ndng dé 2,6
mM rdi & trong bong tdi trong 24 gid, sau d6 pha lodng
bang ethanol rdi diéu chinh d6 hap thu cta dung dich &
budc song 734 nm dén 1,1 + 0,02. Pha lodng miu dén
khoang nong do phu hop, hiit 0,5 mL méu d4 pha loang
vao Ong nghiém. Mau ddi chig thay ethanol (99,5 %).
Sau d6, hut thém vao ng nghiém 1,5 mL dung dich
ABTS"* (ODs17 nm= 1,1  0,02) vao 6ng nghiém va dé
trong bong t6i trong 30 phit. Do d6 hip thu quang hoc
& 734 nm trén may quang ph6 UV-Vis. Vitamin C (acid
ascorbic) dugc sir dung lam chét chuin dé so sanh. Tién
hanh pha lodng ndng d6 mau bang ethanol. Hit 0,5 mL
dich miu d3 pha lodng vao cac 6ng nghiém nho da
chuén bi truée. Sau d6, hat 1,5 mL dung dich ABTS*
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da hiéu chinh, @ t6i 30 phut rdi tién hanh do quang UV-
Vis & budc song 734 nm véi miu blank 1a nude cit va
ghi nhan két qua.

2.3.10 Phuong phap phan tich hinh anh ciu trdc san
pham (SEM)

Mau dugc phan tich bang kinh hién vi dién tr quét
(S4800, Hitachi, Japan) dién &p gia toc 10 kV ¢ do
phéng dai 500% va 2000x. Mau 30 kg duoc dem di phan
tich SEM tai R&D Center, Saigon High Tech Park &
Quan 9, TP.HCM.

2.3.11 Phuong phap xtr 1i s6 lidu

2.3.11 Phuong phap xtr Ii s6 lidu

Mai thi nghiém duoc thyc hién 13p lai 3 1an, duoc tinh
toan va xu ly bang phan mém Statgraphics. Phan tich
théng ké ANOVA va trac nghiém LSD duoc st dung
dé so sanh anh huéng cua cac yéu tb. Do tin cay 95 %
duoc &p dung cho tt ca cac phép thong ké.

3 Két qua nghién cau

3.1 Su bién d6i thanh phan héa hoc cua HM trong qué
trinh san xuét theo quy mo

3.1.1 Qua trinh 1én men

Bang 1 cho thay thé hién gia tri pH va TA sau qua trinh
I1én men & hai quy md 1 kg va 30 kg. Gia tri pH cia HM
¢6 xu hudng giam, con TA c6 xu hudng tang 1én sau qua
trinh 1én men. Gia tri pH anh hudng dén téc do ting
trueong va 1én men cua nam men. Hau hét cac ching S.
cerevisiae phét trién ¢ gi tri pH tir 2,50 dén 8,50, nhung
ching 1a sinh vat ua axit va phat trién t6t hon trong diéu
kién axit [4]. Con TA la mot yéu t6 du bao tét hon do
pH vé& mirc d6 anh huéng cua axit hitu co trong thuc
pham dén huong vi. S6 liéu phan tich & Bang 1 cho thiy
gia tri pH ty I& nghich vai TA. Gia tri pH sau qua trinh
1én men dao dong tur 4,29 dén 4,34 thép hon so v&i mau
dbdi chung, gia tri TA dao dong tir 2,07 % dén 2,13 %
cao hon v6i mau ddi chung. Trong qué trinh 1én men,
ngoai sinh ra ethanol con tao ra cac axit htru co (nhu
acetic, axit va axit succinic), nhiing axit nay co thé la
nguyén nhan dan téi viéc giam pH [5]. Su khac biét nay
c6 thé 1a do véi s6 lugng mau u nhiéu qué trinh chuyén
hoa duong glucoza thanh ruou etylic va CO, can nhiéu
thoi gian hon. Bén canh d6, lugng nhiét sinh ra trong qua
trinh 1én men ciing anh hudng dén pH caa HM.

Bang 2 mo ta thanh phan héa hoc caa HM sau qua
trinh 18n men. Nhin chung, thanh phan héa hoc cua
HM c6 xu hudng giam sau qud trinh I1én men. Ham
lugng polyphenol cia HM sau 1én men dao dong tur
(274,26-286,70) mg GAE/100 g DM thap hon miu ddi
chimg (325,20 mg GAE/100 g DM). Xu huéng trén
tuong dong véi nghién ctu cia Camu va cong su
(2008) Vvé hat cacao: trong qua trinh 1én men, ham
lugng polyphenol cua hat cacao giam tir 16,11 %
xubng 6,57 % [6]. Két qua phan tich ¢ Bang 2 cho
thiy hoat tinh khang oxy hoa bang phwong phap
DPPH cia HM sau 1én men dao déng (100,64-102,56)
mg AAE/100 g DM va hoat tinh khang oxy héa bang
phuong phap ABTS* 12 khoang (118,87-124,20) mg
AAE/100 g DM. Két qua phan tich hoat tinh khang
oxy héa bang phuong phap DPPH thap hon phuong
phap ABTS. Diéu nay la do ABTS* dugc phat hién ¢
budc séng 734 nm cach xa vang kha kién, trong khi
DPPH- dugc phat hién & budc séng 517 nm c6 thé bi
suy giam do kha niang gay nhidu. Mot wu diém khéc
cua phuong phap ABTS* 1a cac chit khang oxy héa ¢
cac pha nudc va pha dau déu c6 thé bit duoc trong khi
chi c6 cac chét khang oxy hoa wa dau cé thé bat goc
DPPH ¢ mo6i truong hitu co. Ham lugng vitamin C sau
I1én men ctaa HM dao dong tur (20,41-22,79) mg/100 g.
Sy that thoét axit ascorbic cé thé 1 do sw gia ting hoat
dong cua enzyme ascorbate oxidase c6 thé dugc tao ra
boi vi sinh vat 18n men vén phu thugc nhiéu vao do
pH cua méi trudng 1én men. Két qua phan tich trén
tuong tu voi nghién ciu cua Adetuyi va lbrahim
(2014), khi thoi gian 1én men tang 1én, ham lugng axit
ascorbic trong hat dau bap giam tir 650 mg AAE/100
g axit ascorbic xuéng 375 mg AAE/100 g axit
ascorbic [7]. Sau 1én men ham lugng flavonoid trong
khoang (16,64-17,99) mg QE/100 g DM.

Bang 1 Gi4 tri pH va TA ctia HM qua qua trinh [&n men

M3u dbi chirng 1kg 30 kg
0,39°+0,01 |2,13°+0,01|2,07°+0,03

pH 6,02°+ 0,01 |4,29%+0,01|4,34°+0,01

TA%)

CAc gia tri dieoc biéu thi duéi dang 6 trung binh + dé léch
chudn. Céc chiz sé a, b, ¢ trong cling mét cét biéu thj sir
khac biét ¢é y nghia thong ké (p < 0,05).
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Biang 2 Thanh phan héa hoc ciia HM qua qua trinh 1én men
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Quy mb MAu ddi chirng 1 kg 30 kg
Ham lugng polyphenol (mg GAE/100g vck) 325,206+ 2,92 | 286,70°+ 0,76 | 274,26°+ 4,47
Hoat tinh khang oxy héa DPPH (mg AAE/100g vck) 121,71+ 1,10 102,562+ 2,30 | 100,64%+ 3,98
Hoat tinh khang oxy héa ABTS (mg AAE/100g vck) 150,88¢+ 4,66 124,20+ 4,30 | 118,872+ 1,49
Flavonoid (mg QE/100g vck) 41,35°+ 0,29 17,99+ 0,25 16,64%+ 0,33
Vitamin C (mg/100g) 25,172+ 2,10 22,79%+ 1,73 20,412+ 3,33

CAc gia tri duroc biéu thi duéi dang so trung binh + dé 1éch chudn. Cac chiz sé a, b, ¢ trong cing mét cét biéu th;
sir khac biét c6 Y nghia thong ké (p < 0,05).

3.1.2 Qua trinh say

Co ché siy dbi luwu 1a tao duoc su chénh léch d6 am gitta
bé mat nguyén liéu va tac nhan say ma cac phan tir nudc
trén bé mat nguyén liéu [8]. Su bién ddi thanh phan hoa
hoc caa HM 1én men sau qué trinh say duoc mo ta trong
Bang 3. Ham luong polyphenol cia HM sau siy dao
dong tir 99,04 mg GAE/100 ¢ DM dén 108,89 mg
GAE/100 g DM. Ham lugng flavonoid cua HM sau siy
nam khoang (4,58-4,74) mg QE/100 g DM. Nhiét d6 cao
trong qua trinh say dan dén qua trinh oxy hoa hop chat
mang hoat tinh sinh hoc gay ra su that thoat vé tong sé
phenol, tong sé flavonoid cua hat say kho [9]. Sau qua
trinh sdy, hoat tinh khang oxy héa bang DPPH cua HM

Bang 3 Thanh phan héa hoc cua HM qua qué trinh siy

da 1én men khoang (40,19-42,56) mg AAE/100 g DM
thip hon mau di ching 1a 102,56 mg AAE/100 g DM.
Twong ty hoat tinh khang oxy héa bang DPPH, ABTS
cao nhat (60,48 mg AAE/100 g DM) & mau dbi ching
va khang oxy ctia HM 1én men dao dong (47,19-48,52)
mg AAE/100 g DM. Su giam hoat tinh khang oxy hda
bing DPPH, ABTS c6 lién quan dén ham luwong
polyphenol. Sau siy, ham luong vitamin C cua HM dao
dong tir (18,84-19,39) mg/100 g. Vitamin C khéng 6n
dinh va dé bi anh huang boi nhiét do cao va oxy. Ham
lwong vitamin C ciia HM sau sy thap hon két qua cua
Zuwariah va cong su (2018) vé ham lwong vitamin C
trong HM sau siy la 31,98 g/100 g [10].

Quy md MAiu ddi chirng 1 kg 30 kg
Ham lwong polyphenol (mg GAE/100 g vck) 286,70°+ 0,76 | 108,89°+ 1,86 | 99,047+ 2,13
Hoat tinh khang oxy héa DPPH (mg AAE/100 g vck) 102,56°+ 2,30 42,562+ 1,47 | 40,19%+ 3,32
Hoat tinh khang oxy héa ABTS (mg AAE/100 g vck) 124,20°+ 4,30 | 4852°+1,43 | 47,19%+ 1,32
Flavonoid (mg QE/100 g vck) 17,99°+ 0,25 4,74°+ 0,35 4,58+ 0,08
Vitamin C (mg/100 g) 22,79°+ 1,73 19,392+ 3,00 | 18,842+ 2,51

CAc gia tri dieoc biéu thj duéi dang sé trung binh + dé 1éch chudn. Cac chiz sé a, b, ¢ trong ciing mét cét biéu th; sw khac
biét c6 y nghia thong ké (p < 0,05).

3.1.3 Quatrinh rang

Qua trinh rang c6 su tiép xdc bé mat véi nhiét truc tiép
tir ngon lira hodc tim néng. Ngoai cac phan ung nhu
phan tng oxy héa, thiy phan nhu & qué trinh siy, &
qua trinh rang con cé thé xay ra cac phan wng nhu
maillard, caramel hoa duong, phén huy protein. Bang
4 cho thay thanh phan héa hoc cia HM qua qué trinh
rang. Xu huéng chung cia cac thanh phan héa hoc cua
HM la tang sau qua trinh rang, ngoai tror ham lugng
vitamin C ¢6 xu hudng giam nhe. Ham lugng vitamin
C ctia HM sau qué trinh rang nam trong khoang 10,20
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mg/100 g dén 15,99 mg/100 g. Vitamin C c6 thé bi
oxy hoa, phan huy khi rang & nhiét do cao.

Sau qua trinh rang ham lugng polyphenol cua hat 1én
men dao dong (120,75-123,85) mg GAE/100 g DM
thap hon so v6i mau ddi ching 108,89 mg GAE/100 g
DM. Viéc tang polyphenol c6 thé la do khi xtr ly nhiét
cac hop chét phenolic s& bi ph4 v& 1am ting cac axit
phenolic tu do vi nhiét do cao. Pdng thoi, thude thu
Folin Ciocalteu khong chi dung dé xac dinh ham luong
ctia cac hop chat phenolic ma con cé thé phan tng véi
mot sé san pham (chat khir) cua phan wng Maillard tao
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ra tir qua trinh rang lam gia tang ham lugng polyphenol
thu dugc [11]. Ham lugng flavonoid & qua trinh rang
c6 gia tri binh 1a 6,62 mg QE/100 g DM cao hon so voi
mau d6i ching 4,74 mg QE/100 g DM. Xu huéng nay
kha twong ddng véi nghién ciru cua Park va Lee (2021)
vé viéc ham luong flavonoid cua trai omija ting tir
0,227 mg QE/g Ién 4,714 mg QE/g khi rang & 180 °C
[12]. Hoat tinh khang oxy héa biang DPPH cua HM c6
gia tri dao dong tur (49,61-61,17) mg AAE/100 g DM.
Hoat tinh khang oxy héa bang ABTS trong khoang
57,58 mg AAE/100 g DM dén 67,52 mg AAE/100 g
DM. Viéc tang hoat tinh khang oxy hoa ¢ qua trinh rang
ty Ié thuan véi xu hudng cua polyphenol. Thiét bi rang

Bang 4 Thanh phan héa hoc cia HM qua qué trinh rang

khéc nhau c6 thé 1a nguyén nhan gy ra su khéc biét ¢
hai quy mé.

Hinh 2 md ta ciu tric vi md cia HM 1én men & quy md
1 kg va 30 kg duoc quan sat bang kinh hién vi dién tur
quét. Nhin chung, cac hat tinh bot c6 dang hinh cau va
dang hinh chuéng chiém wu thé, Hinh 2A. C4c hat tinh
bt dugc bao phi mot mang ludi protein va xung quanh
la thanh té bao. O Hinh 2B, cac hat tinh bot c6 hign
tuong co lai, diéu nay 1a do su mat nuéc. Hién tuong
nay xay ra tuong tu khi ndng quy md 30 kg (Hinh 2C
va Hinh 2D). Biéu nay ching to viéc nang quy mo Ién
khong gy anh huong dén ciu trdc vi mé cua BHM.

Quy md Maiu ddi chirng 1 kg 30 kg
Ham lugng polyphenol (mg GAE/100 g vck) 108,89°+ 1,86 | 123,85°+6,27 | 120,75+ 8,20
Hoat tinh khang oxy h6a DPPH (mg AAE/100 g vck) 42 56°+ 1,47 54,092+ 2,69 49,612+ 0,65
Hoat tinh khang oxy héa ABTS (mg AAE /100 g vck) 48,52+ 1,43 59,402+ 2,59 57,582+ 1,65
Flavonoid (mg QE/100 g vck) 4,74°+ 0,35 6,68 + 0,15 6,562+ 0,20
Vitamin C (mg /100 g) 19,39°+ 3,00 11,222+ 0,83 10,20%+ 4,42

CAc gia tri duwot biéu thj dudi dang sé trung binh + dé léch chuan. Cac chit sé a, b, ¢ trong cling mét cét biéu th; su khac

biét cé y nghia thong ké (p < 0,05).

d6i chung & d6 phong dai 1000%, B: HM Ién men quy
mo 1 kg ¢ d6 phong dai 1000%, C: HM Ién men quy mo
30 kg ¢ d6 phong dai 1000%, D: HM 1én men quy mo6 30
kg ¢ 46 phong dai 2000x.

3.1.4 Quatrinh xay
Bang 5 thé hién thanh phan hda hoc cua HM sau qua
trinh xay. Nhin chung, cac thanh phan héa hoc cua

HM déu giam nhe sau quéa trinh xay. Ham luwong
polyphenol dao dong trong khoang (99,04-129,99) mg
GAE/100 g vck. Hoat tinh khang oxy héa bang DPPH
c6 gié tri cao nhat (60,84 mg AAE/100 g vck) & mau
dbi chung va dat gié tri thip nhat (47,54 mg AAE/100
g vck). Hoat tinh khang oxy hoa bang phuong phap
ABTS cua bot HM nam trong khoang (55,99-66,34)
mg AAE/100 g vck. Ham lugng vitamin C dao dong
trong khoang (9,79-15,15) mg/100 g. Ham luong
flavonoid cia HM 1én men dao dong trong khoang
(5,89-6,03) mg QE/100 g vck thip hon véi mau doi
chung l1a 6,68 mg QE/100 g vck. Trong qua trinh xay
s& sinh ra mot lwong nhiét, khi xay sb lugng 16n mau
lugng nhiét sinh ra I6n 1am giam thanh phan héa hoc
ciia HM [13]. Két qua trén thap hon nghién ctu cua
Kamma vé ham luong polyphenol va flavonoid cua
bot HM lan luot 1a 704,30 mg GAE/100 g va 26,12
mg CE/100 g [14]. Nhin chung, khi nang quy mo Ién
cac thanh phan hda hoc déu giam qua cac qua trinh
san xuat, trir giai doan rang. Sy that thoat cua céc
thanh phan héa hoc cao nhat & qua trinh sy (giam tur
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1,17 dén 3,92 1an so véi hat chua say) va thap nhat ¢
quéa trinh xay (giam tir 1,00 dén 1,15 lan so véi hat
chua xay). Diéu nay ching minh céc théng sé duoc

Bang 5 Thanh phan héa hoc caa HM qua qué trinh xay
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lya chon phil hop dé nang I&n quy md 16n hon. Vi vay,
san pham bot & quy mé 30 kg duoc lva chon dé danh

gia chat lugng ¢ cé4c thi nghiém tiép theo.

Quy mod Mau doi chirng 1 kg 30 kg
Ham lwong polyphenol (mg GAE/100 g vck) 123,85+ 6,27 | 122,75°+ 1,87 | 116,66%°+ 2,12
Hoat tinh khang oxy h6a DPPH (mg AAE/100 g vck) 54,09+ 2,69 53,7°+ 0,77 47,54+ 3,80
Hoat tinh khang oxy héa ABTS (mg AAE/100 g vck) 59,40°+ 2,59 58,25+ 1,90 | 55,99%+ 1,14
Flavonoid (mg QE/100 g vck) 6,682+ 0,14 6,63+ 0,02 5,892+ 0,37
Vitamin C (mg/100 g) 11,22°+ 0,83 11,05°+ 0,24 9,78°+ 0,43

CAc gia tri duoc biéu thi duéi dang sé trung binh + d6 1éch chuan. Cac chiz sé a, b, ¢ trong cling mét cgt biéu th; sw khac
biét c6 y nghia thong ké (p < 0,05).

3.2 Panh gia mdi lién hé chat luong bot HM theo ting
qua trinh san xuét

Bang 6 thé hién ddc diém ngoai quan va chat luong cua
HM qua ting giai doan san xuat bot HM 1én men. Hiéu
suat thu hdi giam tir 100 % xudng 32,65 % tuong tmg
véi giai doan nguyén liéu va xay. Hoat d¢ nudc cua HM
¢6 xu hudng giam tir nguyén liéu dén giai doan xay.
Hoat d6 nudc giam tir 0,907 & nguyén liéu Xuéng 0,355
& qué trinh xay. Gia trj hoat d6 nuéc gan bang 1 d& dang
cho su phét trién ctia vi sinh vat va cac phan @mg sinh
hoa gay hu hong. Hoat d nudc cua bot thap hon so véi
céc nghién ctru vé bot HM cua Leite 12 ay = 0,417 [15].
Do 4m ctia HM cung xu hudng véi hoat d6 nude. Do
4m ciia HM giam tir 64,3 % xudng 3,82 %. Diéu nay co

thé giai thich 1a do qua trinh khir nude xay ra trong qué
trinh sdy va rang. Nhin chung, gi4 trj L* giam tir nguyén
lidu dén giai doan rang. Gia tri L* giam tir 48,58 xudng
42,71. Xu hudng trén twong dong v4i nghién ciru cia
Pramudita vé gi4 tri L* cua hat cafe ciing giam sau qué
trinh rang [16]. Gia trj b” trong qua trinh 1én men ting
tir 14,51 dén 14,63. Gia tri a” giam c6 thé do su thoai
hoa polyphenol. Gia tri b*, a" ting & giai doan rang.
Diéu nay co thé 1a do sy hinh thanh cac chét d& bay hoi
va san phdm c6 mau trong qua trinh rang. Viéc gié tri
L* ting manh & giai doan xay 1a do phin ndi nhii
(Endosperm) ¢6 mau sang hon nén lam mau sic tong
thé ctia bot sang hon.

Bang 6 Dic diém ngoai quan, chat lvong cia HM qua tirng giai doan san xuat

Giai doan Nguyén li¢u Lén men Say Rang Xay
Hinh anh
Hiéu suat
el sua 100 68,34 + 0,05 37,50 + 0,03 32,86 0,01 32,65 + 0,01
thu hoi (%)
Do 4m (%) 63,40 + 0,19 55,40 + 0,80 7,50 + 0,83 3,85+ 0,13 3,82+0,11
Hoat do nuéc 0,907 + 0,01 0,861 + 0,01 0,471 % 0,00 0,36 + 0,00 0,36 + 0,00
L* 48,58 + 1,61 49,95 + 1,95 43,22 + 1,97 42,71+0,30 78,85 + 0,39
Mau séc
a* 13,54 + 1,20 11,64 + 1,11 7,99 + 0,49 8,47 + 0,31 517 +0,14
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b* 14,51 + 1,00 14,63 + 0,33 4,77 +0,33 7,23+0,19 19,25 + 0,24
c 19,85+ 1,50 18,71+ 0,33 9,31+0,63 11,13+ 0,33 19,93 + 0,27
h 47,00 +£1,26 51,54 + 2,82 30,80 + 0,64 40,48 £ 0,53 74,97 £ 0,22
AE - 2,74+£1,50 12,45 + 0,62 8,75+ 0,42 8,90+1,42

CAc gia tri dwoc biéu thj duéi dang sé trung binh + dé 1éch chudn. Cac chiz sé a, b, ¢ trong cling mét ¢t biéu th s khac
biét c6 y nghia thong ké (p < 0,05).

4 Két luan phuong phap DPPH, ABTS, ham lugng flavonoid va
vitamin C caa BHM 1&n men lan luot 12 (116,66 + 2,12)
mg GAE/100 g DM, (47,54 + 3,80) mg AAE/100 g DM,
(55,99 + 1,14) mg AAE/100 g DM, (5,89 + 0,37) mg
QE/100 g DM, (9,78 + 0,43) mg/100 g.

Loi cdm on Cong trinh duoc hd trg kinh phi tir dé tai
cip tinh “Nghién ctru da dang héa san pham ché bién
tur trai mit (Artocarpus heterophyllus Lam.)” thugc S&
Khoa hoc va Céng nghé Can Tho.

Céc thanh phan héa hoc déu c6 xu hudng giam, trir giai
doan rang. Qua trinh sdy gay ra su suy giam déng ké nhat
vé ham luong céc thanh phan héa hoc, vai mic giam tir
1,17 1an dén 3,92 1an so vai hat chwa sdy, trong khi qué
trinh xay chi gay ra su giam nhe tir 1,00 lan d&én 1,15 lan.
Diéu nay khang dinh rang céc théng sé lya chon cé thé
&p dung hiéu qua & quy mo 16n hon. Mau bot thanh pham
¢6 ham lugng polyphenol, hoat tinh khang oxy héa bang
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Study of chemical composition changes in fermented jackfruit seed flour during pilot-scale
production
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Abstract The study was conducted to evaluate the changes in chemical composition (polyphenols, flavonoids,
vitamin C, and antioxidant activity assessed by DPPH and ABTS) during fermentation, drying, roasting, and
grinding processes. The final flour sample exhibited polyphenol content, antioxidant activity (DPPH, ABTYS),
flavonoid content, and vitamin C levels of 116.66 mg GAE/100 g, 47.54 mg AAE/100 g, 55.99 mg AAE/100 g,
5.89 mg QE/100 g, and 9.78 mg/100 g, respectively. The relationships between these chemical components were
assessed throughout the production stages.

Keywords Artocarpus heterophyllus Lam, Jackfruit seed flour, Pilot, Fermentation, Chemical composition
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