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ABSTRACT

Gac fruit could be a new and potentially valuable source of lycopene. The concentration
of lycopene in the Gac seed membrane is about ten-fold higher than that in known
lycopene-rich fruits and vegetables. Food processing could have an impact on the
stability and eventually the functionality of health related components in food products.
The current article gives an overview on the effects of extrinsic factors (temperature,
time, food additives...) during processing of Gac fruit products (Jelly, gummy candy,
juice, oil, cake..) on health related components and total carotenoid are chosen as main
component of a case study.

The obtained results showed that the ripened Gac fruit had higher carotenoid content.
The minimum loss of carotenoid was found after pre-treatment of gac at 60°C and 10
minutes by using oven dryers.
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Tittle: Development of new food product from GAC
TOM TAT

Gac dwoc xem la nguon giau lycopene véi ham heong khodng gap 10 lan so voi cdc logi
rau qud giau lycopene khéc. Céc san pham da dang tir gdc c6 thé sir dung nhu thyc pham
chirc nang gitip giam thiéu suw thiéu hut vitamin A ¢ tré em va nguoi lon tuéi. Cac nghién
ciru dwoc tién hanh trén co s chon lya cac thong 6 va diéu kién toi wu trong qud trinh
ché bién cdc san pham tir gdc véi kha nang duy tri ham lwong carotenoid trong san pham
& mikc @6 cao nhat.

Anh hwong cua cac diéu kién ché bién (nhiét do, thoi gian, chdt phu gia...) duoc khdo sat
cho tat cd cdc qud trinh ché bién san pham da dang nham hiéu biét sw bién doi cia
carotenoid va bién phap nham duy tri chdt heong san pham ¢ mire @6 cao nhat. Két qua
nghién ciru cho thdy gdc cé gid tri dinh dwéng cao khi dat @6 chin khodang 2/3 qua. Gac
con duwoc sdy so bé 6 60°C trong 10 phiit sé giam dwoc hao hut trong qud trinh tach, mau
sdc va ham lwong carotenoids it bi bién doi.

Tir khéa: Mang gic, thach, keo déo, nwéc ép, diu, banh, lycopene, carotenoid tong sé

1 PAT VAN DE

Gac 14 loai cay than thao, day leo thudc chi mudp dang, hoa sic vang, qua hinh
bau duc, day nhon, ngoai cé nhiéu gai, sic xanh, khi chin chuyén sang mau do
cam. Thit géc mau d6 cam, hat géc mau nau thim, hinh dep, co khia. O mién Nam
gic c6 quanh ndm, mién Bic gic thudng chin vao mua déng. Mdi nam gac chi thu
hoach dugc mot mua nén it dugc sir dung hon cac loai qua khac. Cac nghién cuu
khoa hoc cho thiy qua gic rat giau S-carotene va lycopene, tong carotenoids dao

1 Khoa Néong nghiép va Sinh hoc Ung dung
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dong tir 3768,3— 7516 ug/g (1), dugc chimg minh 13 chit chdng oxy héa, c6 kha
ning chdng 140 hoa, ngin ngira ung thu va cac bénh gan, mat (2). Cac nha nghién
ctru ciing thira nhan gic 1a loai qua sach, an toan va c6 hiéu qua chdng oxy hoa cao
hon ca chua va ca rot nhiéu 1an, ting kha ning mién dich va sirc d& khang cho co
thé, loai bod phén nao tac hai cua moi truong nhu tia xa, thudc trir sdu.. Phan an
duoc cua gac chtra lugng S-carotene (chiém gan 1/2 tong carotenoid co trong dau
gic) cao gap hai lan so v6i ddu gan ca thu va khoang 10 14n so véi ca rdt. Khi vao
co thé, f-carotene dudi tac dung cuia enzyme carotenase ¢ trong gan va thanh rudt
s& chuyén hoa thanh vitamin A, vi vAy khi st dung gac s& khong c6 hién tuong
thira vitamin A. Tuy nhién cho dén nay gic van chua duoc st dung phd bién va
ngudn dinh dudng quan trong cua gac van chua dugc khai thac hiéu qua. Trén co
s0' do myc ti€u nghién ctru nham phat trién cic san pham da dang tir gac, dicu nay
khong chi cung cip chét dinh dudng quan trong cho qué trinh ting truéng cia tré
ma con cai thién gia tri dinh dudng cta bira dn gia dinh. Néu duoc sir dung hop 1y
thi trai gic s& xting dang vi tén goi clia nd "fruit from heaven" - qua dén tir thién
duong.

2 VAT LIEU VA PHUONG PHAP

Nguyén liéu: Thu hoach gic c6 mau cam tir 1/3 trai tré 1én, tich hat gic va siy
nhe ¢ cac nhi€t d6 va thoi gian khac nhau. Sau khi sdy, mang géc duogc tach khoi
hat va xac dinh hiéu suat tach va tong carotenoid (bao gbém f-carotene va
lycopene). Két qua thu dugc sé lam tién dé cho viéc chon nguén nguyén liéu cho
tat ca cac qua trinh ché bién san pham tir gic (jelly gic, nude ép, keo gum gac,
banh gic..).

Phan tich s6 liéu: Sy pha huy chat lugng c6 thé duoc mo ta theo phwong trinh 1.

dC
=—kC" 1
’m 1)
Trong do: C la ham lugng vitamin cua mau tai thoi diém t (ug), t 1a thoi gian xur 1y
nhiét (phut), k 1a hang so6 toc d6 phan ung, n la bac phan Gng.
Trong hau hét cac trudong hop, bac phan ting bang 1 (n=1) duoc chon cho quaé trinh
bién doi cac chat dinh dudng nén phuwong trinh 1 ¢ thé viét lai thanh phwong
trinh 2:

In(C) — In(Cy) = -kt (2); Co la ham luong vitamin ban dau
(ug)
Su phu thudc vao nhiét do cua hang sb toc d6 phan tng (K) & 4p suat khi quyén c6
thé dugc xac dinh bang cac gia tri Ea (ndng Iugng hoat hoa) duoc bicu dien tur
phuong trinh Arrhenius (phwong trinh 3).

In(k) = In(Kkrrer) + H%)[Tl —%B 3)

Trong d6: k 12 hang s téc d6 phan tmg (phtt 1) & nhiét do T; Kret 1a hing s6 téc‘ do
phan tng ¢ nhiét d¢ tham chiéu Tref; Ea 12 ndng lugng hoat hoa (kJ/ mol); R 1a hang
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s0 khi 1y twong (R = 8,3141/ mol); T: nhiét do tuyét doi (K); Trer: nhiét do tham
chicu (K).

3 KET QUA VA THAO LUAN

3.1 Ham lwong carotenoid theo thai gian chin caa gac

Hinh 1 cho thdy mau sic qua chuyén tir xanh sang cam va sang qan theo mtrc do
chin, sy phan huy nhanh chlorophyll dong thoi véi carotenoid thé hién mau sém.
Qua chuyén sang mau cam rd va giai doan nay dugc xem Ia qua chin hoan toan, ham
luong tong carotenoids tang cung véi su tang mau sac rd ¢ cac giai doan (bang 1).

(@) (©) (d)

(b)

Hinh 1: Thay d6i mau sic ciia trai gic sau thu hoach

Bang 1: Ham lwong carotenoid tong (f-carotene va lycopene) (ug/g)
(b) 2 ngay sau thu  (c) 4 ngay sau thu  (d) 6 ngay sau thu
hoach hoach hoach

1919,74 + 432,06*  2209,95 + 505,97 2035,11 + 284,41 2635,15 * 385,50

(a) Thu hoach

*Pé 1éch chudn ciia cdc gid tri do duoc
3.2 Anh huéng cia nhiét do va thoi gian siy dén kha ning tach va ham lwong
carotenoids trong gac
Két qua nghién citu cho thay nhiét do va thoi gian sdy it anh huong dén hiéu suat
tdch, nhung ham luong carotenoid lai bi anh huong. Khi st dung qua qué chin,
mang gac rat mém va hao hut nhiéu trong qua trinh tach mang gac ra khoi hat.

0.2 -3.84 -

0.0 3 390
S 02 3 96é
S 04 - =7 )
= 06 A -4.02 ]

-0.8 +— T [ T ! -4,08:|||||||||||||||

0 10 20 30 40 0.00294 0.00300 0.00306 0.00312
Thoi gian (phat) UT (LK)
* 50°C = 55°C A 60°C

Hinh 2: Péng hoc bién ddi carotenoid theo  Hinh 3: Sy phu thugc nhiét d9 cia hang
nhiét do va thoi gian say s0 toc d§ phan huy carotenoid
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Nhiét d6 va thoi gian siy cang ting thi su hao hut thit gac trong qué trinh tach cang
giam, hiéu sut tach thit qua cang ting. Gac siy ¢ 60°C c6 hao hut it nhat. O ché
d6 nay hiéu suat thu hoi thit gac trong qua trinh tach c6 thé dat dén trén 95%. Su
bién d6i carotenoid theo nhiét d6 va thoi gian sdy c6 thé dugc biéu dién bang mo
hinh dong hoc bac 1 (hinh 2). Nhiét do say cang cao, thoi gian sdy cang dai thi
carotenoid giam cang nhiéu. Cac gia trj dong hoc dugc biéu thi bing hing sb toc
d6 phan huy k va niang luong hoat hoa Ea dugc thé hién & bang 2. Hing s6 toc do
phan mg cho su phan huy ham luong carotenoids ting dan theo nhiét d¢ sdy. Gia
tri ning luong hoat hod Ea tinh toan duoc 1a 14,52 kJ/mol. D6 thi hinh 3 ciing cho
thfiy su phu thudc nhiét do cia héng s6 toe do phan huy carotenoid.

Bang 2: Gia tri k, E, ciia qua trinh phan hiiy carotenoid & c4c nhiét d9 va thoi gian say

Nhiét d6 (°C) 50 60
1,75+ 0,23° 1,87 £0,24 2,06 +0,27
-2 1 1 ' ’ ’ ’
k(x10%) = 0.97 2= 0.97 2= 0.97
Ea (kJ/mol) 14,52 + 1,742
r2=0,99

8Sai s0 chuan

3.3 Ché bién cac san pham tir gic

3.3.1 Ché bién san phdm jelly gdc

San pham jelly gic dugc ché bién theo quy trinh:

a. Gac = Rura, bo d6i = Tach hat > Say > Tach mang gic > Xay min

b. Dira nudc > Rira, cat d6i = Xt Iy = Téach cui dira > Ngam - Dinh hinh

c. Phéi ché dung dich tao gel (nuoc, carrageenan, duong sacharose, aspartame,
acid citric..) - Gia nhiét - Nau jelly (B0 sung gac va com dira nudce da duge chuén
bi) = Cho vao bao bi, ghép mi &> Lam mat, tao gel > Thanh pham jelly gac-dira

nudc

Anh huong cua ham lugng carrageenan va ty 1¢ (gac:com dura nudc) dén cau truc

va gid tri dinh dudng cua jelly.

Bang 3: Anh huéng ciia ty 18 carrageenan - gic:com dira nwéc dén chit lwong san phim

Carrageenan /Gac:com dura

Do dai (gam luc)

Ham lugng carotenoids (ng/g)

nude (%)
1,65/1,50* 133,67 + 4,00 31,25+ 2,75
1,65/2,00 127,50 £ 0,17 37,50 £ 2,50
1,65/2,50 124,17 + 1,50 47,88 + 2,75
1,70/1,50 155,17 + 3,83 31,25+ 2,75
1,70/2,00 148,67 £ 1,00 37,50 + 2,50
1,70/2,50 139,83 +1,17 47,88 £2,75
1,75/1,50 202,50 + 1,17 31,25+ 2,75
1,75/2,00 175,50 £ 7,78 37,50 + 2,50
1,75/2,50 156,33 + 3,33 47,88 £2,75

*Pé léch chudn ciia cdc gid tri do dwoc
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Két qua khao sét (bang 3) cho thay ty 1€ 1,75% carrageenan st dung cho san pham
jelly c6 do dai tot va bo sung 2,5% gac-dira nudce thi san pham cé gia tri dinh
dudng cao.

Anh hwéng ciia nong do saccharose dén kha nding phdan bé dira nuée trong dich
jelly

Duong saccharose c6 anh hudng truc tiép dén kha ning phan bd ciia com dira nudc
trong san pham jelly (bang 4). Khi ndng d6 dudng cao hay thap thi com dira nude
s& n6i hodc chim xubng ddy 1am giam gia tri cam quan cta san phdm do do nhét
dich jelly thay d6i va lam thay doi ty trong ctia jelly, tao ra su chénh Iéch ty trong
giita jelly véi com dira nude nén kha ning phan b cia dira nudc trong jelly khac
nhau. Su phan bé tét va dong déu cua dira nuée trong jelly khi ndng d6 duong
trong jelly dat 12%.

Bang 4: P nhét, ty trong va kha ning phan bé com dira nwéc trong dich jelly & cac ndng do

dwdng
Nong d6 duong D0 nhét dich jelly Ty trong Kha nang
(%) (cP) dich jelly phan bo
10 209,5 +2,12" 1,031 + 0,002 Hoi chim
12 256,5 * 6,36 1,041 + 0,004 Pong déu
14 269,0 + 4,24 1,056 + 0,003 Hoi noi
16 309,0 + 9,90 1,065 + 0,004 Nbi nhiéu
18 366,0 + 16,97 1,083 + 0,004 Pa s6 noi

*Dé léch chudn ciia cdc gid tri do duoc
3.3.2 Anh hwéng cia nhiét @6 va thoi gian ndu dén chdt lwong ciia san pham
Pong hoc bién d6i carotenoid theo nhiét do va thoi gian nau jelly thé hién ¢ hinh 4

va sy phu thudc nhiét d6 ctia hang s téc d6 phan hay carotenoid thé hién & hinh
5.

0.2 -2.0
0.0 -2.2
S -0.2
S =.24
= -0.4
0.6 -2.6
0.8 +¥—1—"-—"—7r—r—1T—"7"r—"—""rr"1r+—"""1—" 28 T T T T T T T T
o > 2 6 3 0.00264 0.00268 0.00272 0.00276
Thai gian (phit) UT (1/K)
« 900C = 950C a 1000C

Hinh 4: Pong hoc bién ddi carotenoid theo  Hinh 5: Sw phu thudc nhiét dd ciia hing
nhiét do va thoi gian say $0 toc d§ phan huy carotenoid

Bang 5: Gia tri k, E, ciia qua trinh phan hiy carotenoids ¢ cac nhiét d¢ va thoi gian nau

jelly
Nhiét d6 (°C) 90 95 100
736 £05° 9.15 £ 0.89 11.36£ 0.6
_2 ] [l ] ] ] ]
k (x10%) 2= 0.99 2= 0.99 2= 0.99
Ea (kJ/mol) 48.05 £ 0.21°
rr=1

aSai so chuan
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Hang s6 toc d6 phan huy carotenoids k ting khi nhiét d6 nau ting (bang 5). O nhiét
d6 niu cao (90-100°C) hing sb k 16n hon trong trudng hop siy gac (50-60°C).
Diéu nay cho théy tbc d6 phan huy carotenoids bi anh huéng béi qua trinh xu 1y
nhiét. Trong diéu kién nay, nang lugng hoat hoa Ea tinh toan dugc la 48,95 kJ/mol.
San pham jelly gic duoc san Xudt véi cac diéu kién chon lya t6i wu (1a diéu kién
chat luong dat cao nhit vé mit cam quan va ham lugng carotenoid duy tri & muc
d6 cao nhat). San pham c6 thé ton trir dugc trong thdi gian nhit dinh cho qua trinh
st dung.

3.3.3 Ché bién san phdam nwde ép gic-ca rot

Quy trinh ché bién san phém dugc thuc hién theo cac cong doan:

a. Gic > Rura, b6 d6i = Tach hat > Say > Tach mang gic 2 Xay min

b. Ca rbt > Got vo, xit lat, chan - Nghién, ép

c. Gac va ca rot duoc phdi tron > pha lodng véi nudc = loc éqphéi ché véi
duong - DBong hoa - Bai khi, rot chai > Thanh trung = Thanh pham nudce ép
Nudc ep gic duoc ché bién trén co so phéi ché véi ca rét nhdm tao ra san pham

nudc udng giau dinh dudng. Qua trinh ché bién san pham chiu anh hudng boi
nhiéu yéu t6 dé dam bao san pham c6 chat luong va gia tri cam quan cao.

Anh hwéng cia cdc ty 1é phoi ché giita gdc, ca rot va nude dén gid tri cam quan va
dinh duong cua san phdam

Bing 6: Su thay d6i ham lwgng carotenoid, d§ nhét va mau sic dich qua trong qua trinh

phdi ché
Ty 1€ ) 1A . A 1 o R \
IR Ty 1€ Ham lugng bo nhot  Gia tri a (H¢ do mau
ga&/ C/%Ot nudc:qua (w/w) Carotenoid (pg/ml) (cP) L, a, b)
18:1 55,70 + 7,63" 255+15 17,69 £ 0,21
1:1 20:1 43,81 + 14,25 195+05 16,55+ 0,10
22:1 40,33 + 8,99 155+0,5 15,24 +0,11
18:1 74,43 + 9,59 42,0+ 2,0 19,54+ 0,24
2:1 20:1 63,85+ 6,70 33,0+6,0 18,79 £ 0,15
22:1 58,20 + 10,25 26,0+ 7,0 17,49 +£ 0,38
18:1 85,99 + 6,90 68,0+ 12,0 23,62 + 0,39
3:1 20:1 80,34 + 14,45 57,0+11,0 21,78 + 0,83
22:1 61,81 + 11,43 40,5+ 6,0 20,49 + 0,15

*Bé 1éch chudn ciia cdc gia tri do duoc
C4c gia tri thé hién ¢ bang 6 cho thay ty Ié phéi ché gac, ca rdt va nude anh hudng
rat lon dén gia tri cam quan va dinh dudng cua san pham. Ham luong carotenoid
trong gac cao hon ca rot gap nhiéu lan, do d6 khi pha lodng véi nuéc, ty 16 khdi
Iu:(mg gac: ca rot cang cao thi ham lu:(mg carotenoid co trong dich qua cang cao,
mau sic va do nhot caa dich qua cang tang. Ty 18 gic:ca rét = 3:1 va ty Ié
nude:qua 20:1 (theo khdi lwong) duoc chon dé tién hanh céc thi nghiém qua trinh
san xuat nudc qua tiép theo.

Anh hudng ciia qua trinh dong hoa dén d6 dong nhét ciia san pham nude ép

259



Tap chi Khoa hoc 2009:11 254-261 Truong Pai hoc Can Tho

Bang 7: P9 6n dinh va sy thay déi dd nhét cia dich gic theo thoi gian dong hoa

Thoi gian dong hod Do on Do nhét
(phat) dinh (%) (cP)
0 96,4 +4,6" 35,2+ 6,5
3 89,1+ 3,2 29,0+ 5,0
6 92,5+ 5,4 26,5+5,5
9 93,7+6,1 245+55

*Dé léch chuén ciia cac gia tri do duoc

Két qua thé hién & bang 7 cho thiy d6 on dinh cua dich qua ty 1é thuin vé6i thoi
gian dong hoa, thoi gian dong héa tang thi d6 6n dinh cua dich ting va nguoc lai.
Mau khong dong héa c6 do on dinh cao hon so véi mau dong héa ¢ 3- 9 phat
nhung mau nay khi bao quan c6 su tach nude rd rét & bé mat. D 6n dinh cua dich
qua tang khi déng hoa san pham 9 phat. Diéu nay 1a do khi déng hoa cac phan tir
trong dich qua bi xé nho, gitp cic phéan tir & trang thai lo ling, phan bd déu trong
dung dich va giit duoc sy 6n dinh trong thoi gian dai. Do nhot va ty trong cua dich
qua ciing giam khi tang thoi gian dong hoa.

Sw bién doi ham lwong carotenoids sau qud trinh thanh trimg

Bang 8: P bén carotenoid va mau sic cia san pham sau qua trinh thanh tring

Nhiét do Thoi gian Ham lugng Gid tri a
(°C) (phat) carotenoid (ug/ml) '
Khéng thanh trung 0 55,97 £ 2,01* 20,48 £0,43
5 48,27 + 2,05 16,00 £ 0,38
90 10 46,77 £ 1,10 15,84 £ 0,45
15 44,47 + 0,93 14,76 £ 0,27
5 47,43 £2,01 15,13 £ 0,04
95 10 45,06 + 2,12 14,69 £ 0,61
15 42,70 + 1,01 14,69 £ 0,05
5 43,62 + 2.06 14,69 £ 0,84
100 10 37,31+ 3,05 14,69 £ 0,04
15 34,95 +2,03 14,57 £ 0,22

*: B¢ léch chudn ciia cdc gid tri do dwoc
Két qua thé hién & bang 8 cho thay nhiét d6 va thoi gian thanh trung cang dai thi
hao hut carotenoid c6 thé 18n dén 20-40% so v&i mau chua thanh tring. Mau sic
cuia san pham ciing giam dong thoi (gia tri a).
3.3.4 Quy trinh ché bién san phdam keo gum gdc
Géc con duoc ché bién thanh dang keo gum géc theo quy trinh:
Mang gic, nuéc > Xay nhuyén = Phéi tron (Gelatin 8%, acid citric 0,25%,
sucrose 55%, sorbitol 0,2%)-> Gia nhiét > D6 khudn 2 On dinh, lam mat >
Téch khudén = Cho vao bao bi & Thanh pham keo gum gic.
Trong qué trinh ché bién keo gum gac, cdc thanh phan phu gia nhu acid citric,
duong saccharose, sorbitol, gelatin dugc su dung dé tang do ben gel, d6 bong cho
san pham...
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3.3.5 Quy trinh ché bién san pham banh gac

Quy trinh ché bién banh gic budc dau duge xdy dung trén co s thir nghiém va
hoan chinh tirng budc theo két qua cua cac thi nghiém dat duogc:

a. Gac (25%), bot mi, bot nép vai ty 1é thich hop > Phéi tron = Tao vo bao ngoai
banh..

b. Thit > xay nhuyén -> Phdi tron véi xtc xich, nam meo, gia vi > Phan phoi
vién co trong lugng dong nhat - tao nhan banh - hap - Vién nhan.

c. Két hop vo va vién nhan banh thanh tao dang tron = cho vao hop > Bao quan
lanh hoac chién sur dung ngay (hoac bao quan lanh).

3.4 Ham lwong carotenoid trong cic san phim: (Hinh 6)

Véi nhu cau vé tién sinh t5 A (carotenoid) ctia co thé trung binh vao khoang
25.000 IU (International unit). Cac gia tri tinh toan ham luong carotenoid tir cac
san pham géc cho thay c6 thé phan nao dap tng duoc nhu cau thiéu hut vitamin A
d6i vai co thé trong cudc séng hang ngay. Sir dung san pham gac ciing 1a phuong
thirc phong ngira tinh trang thiéu hut sinh t5 A tuong doi don gian.

Jelly (hop 50 gr): 2088 ug (6960 1U)

Nudc ép gic va ca rét (chai 180 ml): 6000-7000 ng (20.000-23.333 IU)
Banh gic (khoang 25 gr): 2600-2900 g (8666-9666 1U)
Keo gum gic (9 gr): 717 pug (2390 UI)

bt |
L A"

LTS

N »

a. Jelly gac b. Nudc gac—ca rot c. Banh gic d. Keo gum géc

Hinh 6: Cac san phidm ché bién tir gic

4 KET LUAN

C6 thé kiém soat cac yéu to anh huéng va cac diéu kién k§ thuat dé ché bién céac
san pham tir gac véi gia tri cam quan va dinh dudng cao. Ham luong carotenoid
trong cac san pham dugc tinh toan nhdm tranh lam dung vitamin A va tranh tinh
trang nhiém doc vitamin A tr viéc st dung cac san pham giau ngudn chat dinh
dudng nay.
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