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NGHIEN CUU MOT SO YEU TO CONG NGHE PEN
TINH CHAT HOA LY CUA SAN PHAM CHIP
TU XOAI BA MAU

Tran Xudn Hién!, Ho Thi Ngin Ha?
Nguyén Tan Hung?

Trong nghién ciru nay, chiing toi tién hanh nghién ctru cac thong s ti wu cho quy trinh ché
bién san pham chip tir nguyén liéu xoai Ba Mau dat tiéu chuan VietGAP ¢ huyen Cho Mdi,
tinh An Giang. Két qua nghién ctru cho thay, nguyen lidu xoai Ba Mau duoc chan trong dung
dich CaCl2 véi thoi gian 60 gidy gitp han ché ton that vitamin C va cai thién mau sic, ciu
tric cho san pham Voi nhlet do va thoi glan chién chan khong tuong g la 14OOC trong 120
glay, san pham dat do am tuong doi thap (4,8%), ciu trac gion xdp, trang thai bé mat dong
déu, mau sic vang sang. Ty 1¢ phdi tron giita bot xoai va bot ot 1a 4% va 1,5% két hop véi
cac gia vi khac nhu bot ngot 1%, sita bot 2%, duong 4%, mudi 2,5% cho san pham c6 mau
sdc dep, vi chua ngot hai hoa Kkét hop voéi vi cay nhe, mui thom dic trung cua xoai.

Tix kho#: Xodi Ba Mau, chan CaCl2, chién chin khong, bot xoai, bot ot.

I. DPAT VAN DE

Xoai 1a ngudn cung cép vitamin C va
vitamin A tuyét voi, ca hai déu co vai
tro quan trong d6i véi stiic khoe con
ngudi véi dic tinh chdng oxy hoéa tot,
tdng cuong mién dich, tang cuong thi
gic va phét trién xuong. Xoai ciing 1a
ngudn chat xo kha tot giup giam nguy
co mic cac bénh ung thu. Ngoai ra,
x04i chtra nhiéu carotenoid - mot thanh
phan c6 trong trai cay véi tac dung bao
vé co thé khoi ung thu phoi va ung thu
miéng [1]. Day 1 san pham trai cay
dau tién cua tinh An Giang duoc cong
nhan VietGAP, vdi thuong hi€u “xoai
Ba Mau cu lao Giéng”. Tuy nhién,
khi vao mua vu thu hoach chinh, san
luong xoai thu hoach rat 16n dan dén
cung vuot cau gay kho khian cho dau ra

va ton dong nguyén li¢u. Do do, viéc
tién hanh nghién ctru ché bién “San
pham chip tir xoai Ba Mau” dugc thuc
hién nham da dang hoa cac san pham
tor xoai, dap ung nhu ciu thi truong,
tan dung ngudn nguyén liu doi dao
g6p phan tao thém su 6n dinh dau ra
cling nhu nang cao gia tri cho trai xoai
Ba Mau tai dia ban tinh An Giang.
Hon nita, san pham “chip” dugc xem
nhu mdt dang thuc an nhanh bod sung
dudng chat va phu hop véi nhiéu d6i
twong nguoi tieu dung hién nay.

II. POI TUQONG VA PHUONG
PHAP NGHIEN CUU

2.1. Nguyén vit li¢u va thiét bi

lDai hoc An Giang
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- Xoai Ba Mau dat tiéu chuan Viet-
GAP dugc thu nhan & huyén Chg Mdi,
An Giang.

- Céac nguyén li€u phu: shortening, bot
xoai, bot ot, duong, mudi, bot ngot, bot
stra dugc mua tai si€u thi Mega Market
Long Xuyeén.

- Héa chat: DNS (3,5-dinitrosalicyl-
ic acid), iode, acetone, hexane, HCI,
NaOH, CuSO4,... Cac hoa chét dugc
nhap khau va phan phdi boi chi nhanh
Cong ty Vat tu va Khoa hoc k¥ thuat
Can Tho va Coéng ty TNHH san xuat
thuong mai dich vu Thanh Binh (Thanh
phé HO Chi Minh).

- Thiét bi chinh: Can dién tir Ohaus,
model AR-240, do chinh xac 0,01 g
(Nhat); Micropipet 1.000 pL, Isolab
(Ptc); Nhiét ké Hanna, model S42866,
d6 chinh xac 0,1 (Y); pH Spear, mod-
el WD-35634, thang do -1,0 dén 15,

2.2.2. Phuong phap phan tich.
Bdng 1: Cac phwong phdp phan tich

dd chinh xac 0,01 (My); May do mau
CR-410 Konica Minolta (Nhat); May
so mau quang pho hap thy phan tir (UV-
VIS) (Nhat); May do cdu trac TA - TX2i
(M¥); Chiét quang ké (0-320Brix) (Pai
Loan).

2.2. Phwong phap nghién ctru

2.2.1. Phwong phap bd tri thi ng-
hiém va xir Iy so liéu

Nghién ctru dugc thuc hién & Khu thi
nghiém trung tam, Truong Dai hoc An
Giang. Cac thi nghiém duoc tién hanh
v6i ba lan lap lai. Cac s6 liéu thu thap
s& duoc v& do thi bang phin mém Mi-
crosoft Excel va xir Iy thong ké bang
phuong phap phan tich ANOVA su
dung phan mém Statgraphics Centurion
XV.I véi sy kiém tra mirc do ¥ nghia
cua cac nghiém thirc qua LSD ¢ d¢ tin
cay 95% (P =0,05).

Chi tiéu

Phwong phap phan tich

Mau sic (L*, a*, b¥)

Str dung thiét bi do mau CR-410 Konica Minolta (Nhat)

Céu triic Str dung thiét bj do ciu trac TA - TX2i (M¥)
Do am Phuong phap siy ¢ 1050C dén khoi lugng khong doi

Ham lugng vitamin C

Phuong phép chuan d¢ véi Iod

Chi s0 peroxide

Phuong phap thit TCVN 7879:2008 & AOCS Cd 8-53
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2.2.3. Phuong phap cong nghé

| Xt 1y (rira sach, got vo, cét 1at) |

v

Chan trong dung dich CaCl,

v
| Dé rao |
v

| Sdysobo (60°C, 15% ém) |

v

Chién chan khong
v

| bé ngudi |

v

| TAm gia vi, phu gia khac

— Thinn phim

-

Khdo sdt anh huéng ciia nong dé
dung dich CaCl; (0,05-0,2%) va

. thoi gian chan (30-120 gidy)

Khao sat anh huong cua nhiét do
(110-140°C) va thoi gian (60-150

. gidy) chién chdn khong

Khao sat anh huong cua ty I¢é gia
vi (bot xoai 2-8%, bot ot 1,0-2,5%)

Hinh 1: Quy trinh ché bién chip xodi va cdc cong doan bé tri thi nghiém [2]

III. KET QUA

3.1. Anh huwéng ciia nong d9 dung dich CaCI2 va thoi gian chin dén chit hrong

lat xoai sau khi chan

3.1.1. Ham lwong vitamin C ciia nguyén liéu sau khi chin

Vitamin C 1a mot thong sO chat llIO’l’lg dinh dudng quan trong trong cac san pham trai
cdy, tuy nhién thanh phan nay lai rat d& hoa tan trong nudc va ton that do qua trinh xir

1y nhi¢t (Hinh 2).
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Hinh 2: Anh hwéng ciia néong dé dung dich CaClI2 va thoi gian chan dén ham lwong
vitamin C ciia xodi ldt sau khi chan
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Qua hinh 2, ¢ cung nhiét do chan thoi
gian cang dai thi ton that vitamin C cang
nhiéu. Khi bd sung calcium trong quéa
trinh chan ham luong vitamin C duogc
cai thién. Calcium c6 thé tic dong 1én
mo té bao, su lién két cua polymer pec-
tic voi Ca2+ tao diéu kién cho sy hinh
thanh mang lu6i té bao gitip d6 bén co
hoc tang [3], qua d6 cling gop phan lam
giam su that thoat vitamin C. Tuy nhién
khi str dung ndng d6 dung dich calcium
0,2% ham lugng vitamin C khong gilr
dugc tot nhu & ndng d6 0,1% va 0,15%
do & ndng do calcium cao dan dén bao
hoa cac vi tri lién két Ca2+ [3], tir d6

50 4 49,100

Gid tii L
=
h
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h
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Néng dd dung dich CaCl,, %
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Gid t1i L

din dén giam ciu tric cia miu sau
qua trinh xtr Iy nhiét, ciu tric giam 1a
nguyén nhan lam cho ham luong vita-
min C bi pha huy nhanh chong.

4.1.2. Anh huwéng cia qua trinh
chin dén dia tri mau sac

Trong qué trinh chan, enzyme hoa nau
polyphenol oxidase s& bi bat hoat t6i
thiéu trong thoi gian 5 phiit chan ¢ nhiét
d6 94°C, tuy nhién chan qua thoi gian 5
phat s& din dén méat mau ngay ca trudc
khi chién [4]. Ngoai ra,, viéc bo sung
CaCl2 trong qué trinh chan ciing lam
bat hoat cic enzyme hoa nau polyphe-
noloxidase va peroxidase [5,6].
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Hinh 3: Anh hwéng ciia nong dé dung dich CaClI2 va thoi gian chan dén gid tri L* ciia
sdan phdm chip xoai sau khi chién
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Hinh 4: Anh hwéng ciia nong @ dung dich CaCl2 va thoi gian chan dén gid tri b* ciia
sdn pham chip xoai sau khi chién

67



TC.DD & TP 16 (1) - 2020

Hinh 3 cho thdy, gia tri L* tang khi
noéng d6 dung dich CaCl2 tang ching
t6 mau sic san pham sang hon. Tuy
nhién, ¢ néng d6 0,2% gia trji L* giam
do & n(‘A)ng dd cao cac vi tri lién két
Ca2+ bao hoa, kha nang hoat dong cua
Ca2+ giam dan dén kha nang lam bat
hoat cac enzyme hda nau ciing giam
theo. O thoi gian chan 30 gidy va 60
gidy gilt mau sic san pham tot nhat thé
hién qua gia tri L* cao nht va giita hai
mau khong cé sy khac biét & muc y
nghia 5%. MAu chan trong thoi gian
90 gidy va 120 gidy cho gia tri L thp
hon do chiu tac dong bdi nhiét trong
thoi gian dai cau tric mau bi pha v&
1am cho mau sic mau sau khi chan sim
lai. Nong d6 dung dich CaCl2 va thoi
gian chan khong anh huéng nhiéu dén
gia tri b* cua san pham sau khi chién
(Hinh 4).

4.1.3. Cau triic sin pham chip xoai

Mudi calcium (Ca2+) dong vai tro 1a
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tac nhan lién két giita cac phan tir gitp
6n dinh phuc hop protein-pectin trong
mo thue vat [3]. Qué trinh chin nguyén
liéu xo0ai trong dung dich CaCl2 & céac
ndng do va thoi gian khac nhau thi cdu
triic ctia san pham ciing thay doi (Hinh
5). Luc cit 16n nhit & mau duge chan
trong dung dich CaCl2 c6 nong do
0,05% va 0,2%. Nguyén nhan la do &
noéng do thap CaCl2 lién két kém bén
v6i polymer pectic gitta cac mo té bao
lam cho ciu triic san pham tré yéu va
dai nén lyc cét 1on. Con & né)ng do cao
0,2% thi CaCl2 lién két bén chat voi
polymer pectic & muic bao hoa luc nay
cAu trac san pham tré nén cimg va thd
nén lyc cit ciing kha 16n. Mau chan
& ndng d6 0,1% va 0,15% trong thoi
gian 60 gidy va 90 gidy c6 luc cit trung
binh. O thoi gian chan 120 gidy, do tac
dong nhiét trong thoi gian dai 1am cau
trac mau bi pha v& dan dén luc cit mau
nho.
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Hinh5: Anh hwéng nong dp dung dich CaCl2 va thoi gian chéin dén lyc cdt sin phim
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4.2. Anh huéng ciia nhiét do va thoi gian chién dén chét lwong san pham

Hai thong sé quan trong trong qua trinh chién 1a nhiét d6 chién va thoi gian chién. Hai
thong sO nay s€ anh hudng 16n dén gia tri dinh dudng cling nhu cac gid tri cdm quan

ctia san pham (Hinh 6).

110°C 120°C

130°C 140°C

Hinh 6: Lat xoai sau khi chién ¢ nhitng nhiét do khdc nhau

4.2.1. P Am sian pham

D06 4m giam dan khi ting nhiét do va
thoi gian chién (Hinh 7). B¢ am cua
mau chién & 110°C trong 60 gidy cao
nhat va thap nhat & mau chién & 140°C
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trong 150 gidy, gitra hai mau co su
khac bi¢t hoan toan ¢ muc y nghia 5%.
Nguyén nhan 1a vi trong qué trinh chién
lugng nudc trong nguyén liéu chuyén
thanh hoi dudi tac dong cua nhiét.
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Hinh 7: Anh hwéng ciia nhiét dé va thoi gian chién dén dé am sin phim

4.2.2. CAu triic san pham chip xoai

Khi chién ¢ cac nhiét do va thoi gian
khac nhau, ciu trac cua san phdm co
nhiéu thay d6i (Hinh 8). Méu chién &
110°C ¢6 lyc cat thdp nhat do do am

trong mau con kha 16n nén ciu tric san
pham qua mém lyc cit yéu. Mau chién &
120°C c6 lyc cit cao nhat do & nhiét do
nay chi thoat dugc mot phﬁn 4m nhiéu
hon so véi miu chién & 110°C, mau tro

69



TC.DD & TP 16 (1) - 2020

nén dai hon nén lyc cit 16n. Khi ¢ cing
nhiét do chién, thoi gian chién cang dai
luc cat cua san phim cang ting. Lyc cat
cao nhat & mau co thoi gian chién 150
gidy. Khi tang thoi gian chién lugng dau
trong san pham ting, do trong thoi gian
dau 4m trong mau chiu tac dung nhiét bdc
thanh hoi nudc, tao cho san phém c6 do
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x0p, tuy nhién khi thoi gian chién cang
lau Am thoat ra cang nhiéu, cac khu vuc
xung quanh vi tri thoat 4m tré nén kho va
mét tinh ra nudce lac ndy dau bat dau thim
vao. Qua trinh nay 1am san phim giam do
gion, xp thay vao do cau tric tro nén dai
va cimg dan dén lyc cat 16n [7].
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Hinh 8: Anh hwéng ciia nhiét d va thoi gian chién dén luc cit san phim

4.2.3. Gia tri mau sic sin phim

Qua qua trinh chién dudi tac dong cua
nhiét cac phan ung hoa hoc Xay ra gay
anh huong dén mau sac san pham (Hinh
9 va Hinh 10). Gia tri L ngay cang giam
khi tang nhiét do va thoi gian chién.
Mau sang nhét khi chién ¢ 100°C va thoi
gian 60 gidy, mau c6 mau t6i nhat khi
chién ¢ 140°C va thoi gian 150 gidy do

46.97¢
44,48

41,092

Gii i T

Gid i L

110 120 130 140
Nhiét dé chién, °C

trong qua trinh chién, dau tiép xtc véi
khong khi va nudc ¢ nhiét do cao trong
thoi gian dai xdy ra qua trmh phan huy
nhiét, oxy hoa do d6 mau sic miu sau
khi chién kém sang [7]. Bén canh do, khi
tang nhi¢t do va thoi gian chién gia tri b
ngay cang tang do cac phan ing Caramel
va Maillard, nhi¢t d§ cang cao phan ung
xdy ra cang manh lam cho mau sau khi
chién c6 mau vang sam kém dac trung.

50 1 47.669 46.48¢

45 43,482
40
35 -
30 -
120 150

Thoi gian chién, giay

Hinh 9: Anh hwéng nhiét dp va thoi gian chién dén gid tri L* san phim
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Hinh 10: Anh hwéng nhigt dp va thoi gian chién dén gid tri b* sin phim

4.2.5 Chi sb peroxide cua san phz:lm

Trong qua trinh chién, dau hodc mé&
tiép xtc v6i khong khi, nudc va nhiét.
Do d6, qua trinh oxy hoa c6 thé dién ra.
Chat béo bi oxy hoa tao thanh hydrop-
eroxide. Peroxide bi phan huy va hinh
thanh cac goc ty do [7]. Piéu nay anh
hudng xdu dén chat luong va sy an toan
ctia san pham. Chi s peroxide 1a chi sb
ddc trung cho muc d6 6i hoa cua chat
béo. Chi s6 peroxide cang cao thi mirc do
hu hong ctia chét béo cang ning [8]. Tién
hanh phan tich chi s6 peroxide (meg/kg)
theo phuong phap thir TCVN 7879:2008
& AOCS Cd 8-53. Qua qua trinh ng-
hién ciru nhan thdy ba mau xoai chién &
130°C, 120 giay; 130°C, 90 giay; 120°C,

71 53,014

l
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120 gidy c6 d6 4m twong ddi, ciu trac
gion, xép, mau sic dic trung va dat mirc
d6 ua thich cao nén da tién hanh phan
tich chi sd peroxide trén ba mau nay. Két
qua phan tich & ba mau déu khong phat
hién chi sd peroxide, gidi han phat hi¢n
LOD = 0,01. Tir nhitng két qua phan
tich va danh gia cam quan cho thdy mau
chién ¢ 130°C trong 120 gidy c6 d6 am
4,81% twong ddi thip gop phan giup cho
cAu trac san pham gion, xdp dong thoi
v6i 6 am thap san pham s& dugc bao
quan lau hon. Bén canh d6, mau c6 mau
vang sang, dic trung cho san pham. Vi
vdy, mau chién & nhiét do 130°C trong
thoi gian 120 gidy dugce chon lam mau
t8i uu dé thuc hién thi nghiém tiép theo.

54,034

51,42¢

49,59
48,202

)
h

(]

4 6 8
T# 1€ bt xoai, %

Hinh 11: Anh hwéng ciia ty Ié bét xoai va bt 6t dén gid tri L san pham
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Hinh 12: Anh hwéng ciia ty 1¢ bjt xodi va bét 6t dén gid tri b san phim

Hinh 13: Chip xoai Ba Mau sau khi tam gia vi é cdc ty I¢ khdc nhau

Qua hinh 13 nhén thiy, khi ty 18 bot 6t
ting gid tri L* giam. Mau c6 ty 1& bot 6t
thdp nhit 1,0% dat gia tri L* cao nhat
thé hién mau san pham sang nhat, mau
c6 ty 18 bot 6t cao nhat 2,5% cb gia tri
L* thap nhat san phdm c6 mau hoi sam.
Khi bot 6t cang tang gia tri b* cla san
pham s& cang giam nghia 1 mau vang
ddc trung cua san phdm s& dan mat di
do mau do nau ctia bot 6t gy ra, néu ty
1& bt 6t qua nhiéu mau cua bot 6t sé lan
mét mau vang dic trung ca xoai sau khi
chién. Ty 18 bot xoai duogc bd sung vio
san pham nham cai thién mau vang dic
trung cho san pham. Ty 1& bot xoai cang

72

ting gia tri b* s& ting theo, san phdm
s& ¢6 mau cang vang. Mau co ty 1& bot
x0ai cao nhit 8% cho gia tri b* cao nhat.
Tuy nhién, néu cho ty 1¢ bot xoai qua
nhiéu s& 1am cho san phdm sdm mau anh
huong dén do sing ctia san pham, thé
hién qua gia tri L giam dan. Tir két qua
do mau va danh gia cam quan cho thay
san phﬁm duoc bd sung bot xoai va bot
ot o ty 1€ 4%:1,5% dugc cai thién mau
sdc nhd mau vang cuia bot xoai va vi cay
vira phai, khong qué nong cia 6t, tao
huong vi dic trung cho san phdm chip.
Vi thé, ty 1& bot xoai 4% va bot 6t 1,5%
duoc chon la ty 1¢ ti wu cho san phém.
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IV. KET LUAN

trinh nghién ctu x&c dinh dugc:
ndng do dung dich CaCl2 va thoi gian
chan c6 anh huong 10 rét dén dic tinh
nguyén liéu. Xoai dugc chan véi dung
dich CaCl2 0,1-0,15% trong thoi gian
60 gidy gitp giam ton that vitamin C,
dam bao gia tri dinh dudng, dong thoi
san pham c6 mau sic sang dep va ciu
trac gion. Bén canh dé, khi tién hanh
chién xoai ¢ nhiét d6 130°C trong 120
gidy, san pham c6 ciu truc gion xp,
trang thai bé mat dong déu, mau vang
dic trung va dam bao an toan vé chi sb
peroxide. Mit khéc, ty 1& phéi tron giita
bot xoai chién va bot 6t 1a 4% va 1,5%
két hop voi cac gia vi khac nhu bot ngot
1%, sira bot 2%, dudng 4%, mudi 2,5%
cho san pham chip xoai Ba mau c6 mau
sdc dep, vi chua ngot hai hoa két hop
V01 vi cay nhe, gia tri cam quan cao.
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Summary

STUDY ON SOME TECHNOLOGY FACTORS IMPACTING PHYSICO-
CHEMICAL PROPERTIES OF CHIP PRODUCT FROM
“BA MAU” MANGOES

This study investigated the optimal parameters to produce a chip product of quality
assurance and high sensory value from Ba Mau mangoes meeting VietGAP standard in
Cho Mot district, A Giang province. Research results showed that the Ba Mau mangoes
was blanched in CaCl2 solution for 60 seconds to minimize vitamin C loss and improve
the color and texture of product. With a vacuum frying temperature and time of 140°C
for 120 seconds, the product reached a relatively low humidity (4.81%), the structure
was crispy porous and the color was bright yellow. The ratio of mixing between mango
powder and chili powder was 4% and 1.5% combined with other spices such as mono-
sodium glutamate 1%, milk powder 2%, sugar 4%, salt 2.5% making a product with
nice color, sweet and sour taste combined with mild spicy and typical aroma of Chip
“Ba Mau” mangoes.

Keywords: Ba Mau mangoes, CaCl2 blanching, vacuum fried, mango powder.
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