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TOM TAT

Muc dich chinh ciia nghién ctu nay 1a khao sat kha ning tng dung cua ky thuat say lanh va
tim ra thdng s6 cong nghé phu hop trong cong nghé san xut bot trai mang cau xiém. Hai noi dung
nghién cttu chinh I1a khao sat dé lya chon do chin cua trai mang cau xiém pht hop cho viéc san xuit bot
mang cau xiém va khao sat anh huang ciia nhiét do tac nhan say dén hiéu suat siy, mac do hao hyt cua
cac hop chét ty nhién kém bén nhiét (vitamin C va polyphenol téng s6). Két qua thu dugc: Trai mang
cau xiém 3 thang tudi pht hop hon cho qué trinh san xuat bot trai mdng cau xiém do mau sic sang hon
va hiéu xuat siy cao hon, khi so véi trai mang cau xiém 3 thang 10 ngay tudi. K§ thuat siy lanh hd trg
rat tot trong viéc giam hao hut cac hop chat tu nhién kém bén nhiét khi san xuat bot trai mang cau xiém.
Thong sé ky thuat caa qué trinh siy xac dinh duoc 13: nhiét do dan néng 38°C, nhiét d6 dan lanh 12°C,
téc do tac nhan sdy 3,2 m/s, nhiét do tac nhan sdy 25°C, thoi gian say 8 gid. Mau bot méng cau xiém
thu duoc c6 do 4m 5,2 + 0,4 % véi mie d6 hao hut polyphenol tong s 1a 32,7 + 0,3%.
Tir khoa: bot tréi cdy, mdng cau xiém, say lanh, siy bom nhiét, polyphenol tong sb.

Nhgn bai: 15/03/2019 Hoan thanh phdn bién: 26/03/2019 Chdp nhdn bai: 01/04/2019

1. MO PAU

Tréi cay la thyc pham c6 ham lugng dinh dudng cao, chira nhiéu vitamin, chat khoang,
chat xo va cac chat chéng oxy hoa khac. Tréi cay 1a nhém thuc pham giup ting cudng sic
khoe, nang cao strc dé khang. Viét Nam la nude nhiét déi, co thi ngudn trai cay rat phong pha.
Céc nha san xuat trong va ngoai nudc da va dang khai thac rat nhiéu loai tréi cy dic trung &
Viét Nam nhu xoai, thanh long, mit, v.v... Nhirng trai cay nhiét doi nay dugc dung vao cac
cdng nghé ché bién thuc pham nhu san xuat nudc udng, ruou, banh, keo, mut, v.v...

Mang cau xiém (MCX), tén khoa hoc 12 Annona muricata L, tén tiéng anh 1a Soursop,
1a mot loai trai cdy nhiét d6i dugc trong phéd bién ¢ cac khu vuc nhiét déi va can nhiét déi:
Nam My, Pong An, Péng Nam Trung Qudc, Viét Nam, Uc va nhitng viing binh nguyén tai
Déng va Tay Phi. O Viét Nam, cay MCX duoc trong chu yéu ¢ phia nam do diéu kién khi hau
va thd nhudng thich hop. Hién nay, dién tich trobng MCX dugc mé rong & céc tinh Tién Giang,
Doéng Thap, Can Tho, Soc Trang & Viét Nam, ¢6 san luong I6n, riéng thi xd Nga Nam, tinh
Séc Trang thu hoach khoang 6.345 tan/nam (Huynh Tam va Quang Nhat, 2017). Khong nhiing
thé, MCX ¢6 ngudn dinh dudng cao, chira nhiéu vitamin C, khoang, xo, hop chat chng oxi
ho4, v.v. (Tran Viét Hung, 2011)
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Mot han ché caa trai MCX 1a khd bao quan, d& giap nat nén hién tai, MCX chi xuit
hién trén thi truong véi dong san pham chua da dang nhu sinh t6, nu6e giai khat dong chai
(Guatemala), MCX siy déo, necta (cong ty Thuan Thién Thanh), tra MCX (cong ty Cam
Thiéu), v.v. Viéc khai thac MCX bang cach da dang hda cac san pham tir MCX chura duoc cAc
nha san xuit dau tu quan tim ding muc. Nhitng dic diém ndy tao nén tiém ning khai thac cua
MCX la rat 16n. Néu dugc khai thac dung va triét dé s& dem lai thu nhap cho nguoi trong, giai
quyét cac van d& bt cap lién quan dén ton tri san luong.

Pi c6 mot s6 nghién ctru vé bot trai cay véi cac phuong phap say khac nhau nhung
bot MCX bing phuong phap sdy bom nhiét thi nhém chung toi chua tim thay céng bé nao. Tir
do6, chiing tdi chon nghién cau kha nang ung dung k¥ thuat say bom nhiét trong san xuat bot
trai mang cau xiém. Muc tiéu chinh cia nghién ciu 1a khao sat diéu kién say dé dua ra duoc
quy trinh cong nghé san xuat qui md phong thi nghiém, tao ra san pham bot trai mang cau
xiém giir duoc cac tinh chat dic trung vé mui, vi, mau sac va ham lugng cac hop chét tu nhién
(vitamin C, polyphenol tong sd) cua trai mdng cau xiém nhiéu nhit c thé.

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u, hoa chat va thiét bj

MCX thu mua tai tinh S6c¢ Trang véi 2 d6 tudi ki thuat khéc nhau theo phan loai cua
nha vudn, bao gdm: MCX 3 thang tudi (MCX A) va MCX 3 thang 10 ngay tudi (MCX B).
Mai loai MCX duoc thu héai ngay trén cling mét cay trong cing mot thoi diém, sau d6 dugc
so ché va dugc dem di khao sat dé chon ra mau MCX phu hop.

S4y bom nhiét duoc thuc hién tai Khoa Nhiét Lanh, Pai hoc Céng nghiép Thanh phd
Hb Chi Minh.

2.2. Khao sat xac dinh d9 chin ctia nguyén ligu phu hep

Hai mau MCX (A va B) sau khi xir ly (rtra, loai vo, cit lat khoang 1, loai bo hat) dwoc
dem di sy bang may sdy bom nhiét véi nhiét d6 dan nong 38°C, nhiét d6 dan lanh 12°C, téc
d6 gi6 3,2 m.s™. Qué trinh siy duoc tién hanh dén khi d6 am vat liéu siy dat ~ 5%. Chit lugng
cta san pham duoc danh gia qua ham lwong vitamin C, polyphenol tong (TPC), duong téng,
mau sic (do trang). Cac thi nghiém duoc lap lai 3 1an. Tir d6 chon ra mau MCX phu hop.

Sau khi chon duoc mau MCX phl hop, chia nho mau va bao quan trong ti mat (2 -
4°C) dé thyc hién céc thi nghiém tiép theo.

2.3. Khio sat anh hwéng cia nhiét d§ cia tac nhan siy téi chét lwgng san pham va hiéu
suét qué trinh siy

Trai MCX sau khi xir ly (rira, loai vo, cét lat 1+ 0,5 mm, loai hat) dugc dem di sdy
bing may siy bom nhiét véi nhiét do dan néng 38°C, nhiét do dan lanh 12°C, tc d6 gid 3,2
m.s, véi su thay ddi nhiét d6 cua tc nhan siy: 25, 30 va 35°C. Qua trinh siy duoc tién hanh
dén khi d6 4m vat liéu sy du6i 5%. Mau MCX sau sdy, dugc dem di nghién thanh bot MCX.
Céc thi nghiém duoc lap lai 3 1an. Ham muc tiéu kép duoc dit ra cho qué trinh khao sat bao
gom tbc d6 giam 4m cua mau va mirc do hao hut vitamin C va TPC. Tir d6 chon ra nhiét do
cua tac nhan siy phu hop.
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2.4. Phan tich va so sanh mat sé thanh phan quan trong trong MCX trwéc va sau siy
2.4.1. Xdic dinh téc d@é giam am

D6 am cuia miu duoc xac dinh thdng qua can siy am hong ngoai MA150 Starious &
105 °C t6i khéi lwong khong doi. Mau nguyén liéu MCX dugc lay theo tiéu chuan Viét Nam
TCVN 5102:1990 vé& Idy mau rau qua tuoi. Sau d6, mau nguyén liéu MCX duoc dong nhat va
ldy 3 gam mau dem di xac dinh d6 4m (w1). Twong ty, miu bot MCX ciing duoc dong nhat
va lay 3 gam mau dem di xac dinh d¢ am (w2)

| Toc do giam am (H, %) duge xac dinh théng qua cdng thuc (1), véi 1 la thoi gian sy
dé dua nguyén lieu MCX tir 6 am w1 vé do am w2.
H =
T

2.4.2. Xdc dinh mie do hao hyt vitamin C

Ham luong vitamin C trong mau (tinh theo ham lugng chat khd) dugc xac dinh bang
phuong phap chudn do iot theo TCVN 5246-90.

Murc @ hao hut vitamin trong qua trinh siy duoc xac dinh bai chénh léch ham lugng
vitamin C trong mau nguyén liéu MCX so véi trong bot MCX.

2.4.3. Xdc dinh mirc dé hao hut polyphenol tong sé

w2-wl

()

Ham luong TPC duoc xac dinh bang phuong phap do mau dung thudc thu Folin-
ciocalteu theo TCVN 9745-1:2013.

Mtrc d6 hao hut TPC trong qué trinh siy duoc xac dinh bai chénh Iéch ham luong
TPC ciia mau MCX truéc va sau khi sdy.

2.4.4. Xdc dinh dwong tong

Ham luong dudng tong, tinh theo ham lugng chat kho, duoc xac dinh bing phwong
phép Bertrand theo TCVN 4594:1988.

2.4.5. Po mau cua san pham bgt MCX
Tién hanh ldy mau theo TCVN 5102:1990. Mau (nguyén liéu MCX da cit lat, MCX
sau sdy va bot MCX) tién hanh do mau bang may Minolta (Konica); cac phép do lap lai ba
lan. Tir d6 tinh toan va so sanh cac mau mang cau vai nhau theo cong thuc (2).
AE = \/(L* — Lp)? + (a* — ag)? + (b* — by)? (2)

Trong do, L* = 95.73; a* = —0.68; b* = 3.25va Ly, ay, by 1a cac gia tri do dwoc
véi thiét bi do mau (Zhang va cong sy, 2008).

2.4.6. Phirong phdp xir 1y s6 liéu

Su anh huéng khac biét Cﬁa‘ cac ‘th()ng sb khao sat duoc danh gia qua phuwong phap
phan tich phuong sai (ANOVA). Phan mém sir dung: Micorsoft office va Stagraphic.
3. KET QUA VA THAO LUAN
3.1. Két qua khao sat dd chin phu hep cho viéc tao bt MCX

Két qua phan tich gom ham luong vitamin C, TPC va dudng téng duoc thé hién trong
Bang 1. Két qua cho thay m‘éu MCX A ¢6 ham lugng TPC cao hon (1,2 lan), déng thoi ham
luong vitamin C va duong tong thap hon (1,4 1an) khi so sanh vai MCX B.
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Bdang 1. Ham lugng mot sé thanh phan caa MCX & hai d6 chin khéac nhau tinh theo 100 gam chat kho

Thanh phan MCX A MCX B

Vitamin C (g) 0,02+ 0,01 0,03+ 0,01
TPC (g) 2,59 + 0,01 2,12+0,16
Puong téng () 1,18 +0,27 1,45+0,21

Sy suy giam TPC trong MCX tir giai doan truang thanh, cau trdc cang rin dén giai
doan chin 1a twong thich véi cac nghién ctru da cong b trude day (Livera va cs., 1994). Bén
canh do, ¢ giai doan tradi MCX truong thanh khac nhau thi ham lugng polyphenoloxidase
(PPO) lam bién d6i mau MCX sé& thay d6i, khi d6 MCX c6 ham lugng TPC nhiéu hon sé it bi
bién d6i mau so véi MCX c¢6 ham lugng polyphenol it hon (Livera va cs., 1994). Nhu vay, dé
han ché sy bién d6i mau theo tiéu chi dat ra thi MCX A phu hop cho viéc tao bot trai MCX
hon so voi MCX B.

Mt khéc, két qua sy bién d6i ham am ciia 2 mdu MCX A va MCX B sau khi tién hanh
trong cung diéu kién siy (Hinh 1) cho thiy, d6 am ciia mau MCX A giam tir 82,7 + 0,3% vé
10,6 + 0,1% va mau MCX B giam tir 80,9 + 0,1% vé& 29,1 + 0,1%. Trong do, tir 0 dén 12 gid
sdy, d6 4m cua mau MCX A giam nhanh chéng tir 82,7% xubng khoang 20,9%, trong khi gia
tri nay giam tir 80,9% xudng 50,6% d6i véi mau MCX B. Biéu nay cho phép tiét kiem thoi
gian sdy ddi véi mau MCX A khi dem so sanh véi mau MCX B.

Két qua nay chi rd, kha niang giam do am (hiéu suat siy, %) bi anh hudong boi d6 chin
ctia mau MCX: mau MCX B ¢6 d6 chin cao hon mau MCX A dan dén hiéu suét say nho hon
va gia tri cam quan mau sic sau khi say thap hon. Két qua nay tuong thich voi két qua da duoc
cdng bé caa Nguy&n Minh Thay va cs. (2013) trong khao sat d chin cua trai khom (thom) khi
say bang khdng khi nong. Két qua da chi ra, do chin caa khém anh huéng truc tiép téi mau
sac cua khom sau khi sy khi tién hanh sdy & bén do chin caa khom.

100
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0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
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Hinh 1. BPuong cong siy cua mau MCX A va MCX B ¢ cling diéu kién say.

Thém vao d6, do chin caa trdi MCX con anh huéng dén mau sic cua mau trudc va
sau siy (Hinh 2 va Hinh 3). Két qua cho thay, do tring sang ciia MCX A va MCX B bi giam
sau 20 gio sdy & cung diéu kién xac dinh. Tuy nhién, d¢ trang sang cia mau MCX A giam it
hon so vi mau MCX B. Viéc nay c6 thé duoc ly giai boi qua trinh OXH gay ra boi enzyme
(PPO) trong MCX A it hon so véi MCX B khi tiép xdc véi tAc nhan say 1a khong khi (Nguyén
Minh Thuy va cs., 2013).
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Hinh 3. MCX B truéc (trai) va sau khi sy (phai) 20 gio
Tuong tu, khi S0 sanh hai mau nay véi nhau, d6 sang do duoc duoc biéu dién trén dd
thi (Hinh 4). Két qua cho thay, trudc khi say, MCX A c6 d6 sang cao hon MCX B. Biéu nay
c6 thé duoc ly giai bai su khac nhau vé ham lugng cua PPO, ching bi oxi hoa duéi xudc tac
ctia enzyme trong diéu kién tiép xic vai khong khi (Nguyén Minh Thiy va cs., 2013). Bdng
thoi, s chuyén mau sau khi siy ciing dién ra manh hon & mau chin: d6 sang caa mau MCX B
bi giam manh hon sau sdy s0 Vi mau MCX A.
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Hinh 4. Sy thay d6i mau sic cia MCX A (xanh dwong) va MCX B (vang cam) khi tién hanh siy 20 gio
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Tur nhitng két qua trén, MCX A duoc danh gia 1 phit hop hon so véi MCX B cho viéc
tao bot trdii MCX bang k¥ thuat sdy lanh va dwoc chon 1am ddi twong nghién ciru cho céc thi
nghiém tiép theo.

3.2. Anh hwéng ciia nhiét @ ciia tac nhan say dén qua trinh say

Qua trinh siy bom nhiét dya trén sy chénh léch ap suat rleng phan ctia hoi nudc glua
tac nhan sy (TNS) va mau can say. Khi 4p suat hoi nudc riéng phan cia mau so voi ap suat
hoi nudc riéng phan cua TNS cao, téc d6 bay hoi nudc nhanh va nguoc lai. Két qua da chi rd
(Bang 2) khi d6 am ctua TNS & nhiét do say 25°C thi toc d¢ giam am ciia MCX (Bang 3) nhanh
hon khi so véi 2 nhiét @6 cua TNS con lai.

Két qua ciing chi rd, nhiét do siy ban dau & 25°C s& cho tdc d6 sy nhanh hon so véi
say & ban dau ¢ 30 va 35°C (Hinh 4). Sau 8h sdy & nhiét do siy ban dau ¢ 25°C, 30°C va 35°C
(cac diéu kién khac ¢ dinh gidng nhau giira 3 thi nghiém), ham am caa mau dat tuong Gng
khoang 5, 8 va 12%. Diéu nay dugc giai thich nhu sau: Do d6 4m caa mau MCX 14 khong doi
(cuing mot loai mau), nén khi 6 am cia TNS thay doi theo nhiét do say, dan dén chénh léch
ham am gitra TNS va miu ciing thay ddi theo. Khi chénh léch nay cang cao, thi chénh léch ap
Suat hoi nudc gitta moi truong va bé mat vat liéu ciing ting theo; dan dén lam ting kha ning
bay hoi 4m tir vat liéu ra mdi trudng. Diéu ndy 1am ting hiéu suit cia qué trinh say.

Bdng 2. Anh huong cua nhiét do cua TNS tai tée do giam 4m ciia mau

Thai gian Nhiét do ban dau 25°C Nhiét do ban dau 30°C Nhiét d6 ban dau 35°C
(gid) Khdilwong Doéammau  Khoilugng DPoéammau  Khdi luong Do am
()] (%) @ (%) @ mau (%)
0 950 82,6 950 82,6 950 82,6
1 733 76,7 730 77,4 728 77,7
2 582 70,6 534 69,1 500 67,5
3 292 41,4 292 434 291 442
4 207 17,4 205 19,4 243 33,2
5 197 13,2 196 15,7 210 22,7
6 189 9,5 190 13,1 203 20,1
7 185 7,6 185 10,6 192 15,4
8 179 5,2 180 8,2 185 12,2
8,5 - - 174 71 178 8,7
9 - - - - 174 71
Bdng 3. Thong sb nhiét do va d6 4m trung binh cua TNS sy khi di vao budng siy & cac ché do khéac nhau
Nhiét d6 ban dau cua Nhiét 6 ban dau cua Nhiét 6 ban dau coa
Thoi gian TNS I3 25°C TNS I3 30°C TNS Ia 35°C
(h) Nhiét o Do am TNS Nhiét do PoamTNS  Nhiét do Do am
(S (%) ) (%) ) TNS (%)
1 24,8 25,0 28,6 37,0 34,7 49,0
2 25,8 28,0 34,3 38,0 35,2 43,0
3 25,0 27,0 30,3 40,0 35,8 50,0
4 24,3 29,0 26,2 37,0 35,1 47,0
5 25,0 31,0 28,0 41,0 36,0 47,0
6 25,4 30,0 34,3 42,0 34,9 49,0
7 24,8 24,0 32,5 35,0 35,2 47,0
8 25,6 28,0 32,5 38,0 34,8 48,0
Trung binh 25,1 27,8 30,8 38,5 35,2 47,5
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Hinh 5. Téc d6 sdy MCX & céc nhiét d ban dau cua tac nhan say khéac nhau (°C)

Mt khac, nhiét &6 caa TNS duoc gitt & mic thap nén chat lwong va mau sac san pham
sau say t6t hon. Véi thoi gian say giam xuéng, chi phi TNS cho 1 kg san pham s& giam, gop
phan lam giam gié thanh san pham.

Sau khi khao sat duoc cac yéu té anh huong dén qua trinh siy bom nhiét va chon ra
dugc thdng sé ¢ong nghé cu thé, ching tdi tién hanh xac dinh ham lugng vitamin C va TPC
clia mau sau qua trinh sy lan luot 14 0,04% d6i voi vitamin C va 0,85% d6i véi TPC. Nhu
vay sau khi trai qua qué trinh siy bom nhiét ham lwong mat mat cua hai hop chéat quan tam
nhat ctia nhom 12 vitamin C va TPC khong bi mat qué nhiéu. Thém vao d6, két qua cho thay,
khi so sénh v&i cac phuong phap sdy khac trén ddi tugng mau 1a MCX xét vé cac hop chat
kém bén nhiét trén cac bai bao di cong bd, ham luong vitamin C khi &p dung phuong phap
sdy bom nhiét gitt dugc cao hon so v6i qua trinh sdy bang phuong phép sy 16 hoi hay sy
thang hoa (Wijewardana va cs., 2016). Thém vao d6, ham lugng TPC khi siy bing phuong
phap siy bom nhiét trong MCX gitr dwoc 67,3%; trong khi cac phuwong phap sdy khéc, ham
lwong nay bi mat di sau khi siy (Wijewardana va cs., 2016).

4. KET LUAN

Sau qud trinh khao sat, nhom chiing t6i dua ra dugc quy trinh cong nghé véi cac thong
sb cu thé cua qué trinh san xuat bot MCX c6 do am sau khi sy khoang 5,2% bao gom: nhiét
dd tac nhan sy 1a 25°C, thoi gian 1a 8h, van téc gid 1a 3,2 m/s voi d6 hao hut vitamin C va
TPC thap nht.

Khi khao sat & quy mo phong thi nghiém, nhém ching tdi nhan thiy, phuong phap
say bom nhiét pht hop cho san xuat bot MCX. Viéc scale-up nén duoc tién hanh khao sat dé
san xuat & quy moé cdng nghiép, giai quyét mot phan van dé dau ra cho cac ho tréng MCX.
LOI CAM ON

Dé tai ndy duoc nhan kinh phi tir truong Pai Hoc Cong Nghiép Thanh Phé Ho Chi
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TCVN 4594:1988 — Phuong phép xac dinh duong tong sd, duong khir va tinh bot.

TCVN 5246-90 - San pham rau va qua ché bién - cac phuwong phép chuan d6 va so mau xac dinh ham
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ABSTRACT

This study investigated the ability to apply for making dried soursop (Annona muricata L.) of
acompressed air dryer. The experiments were planed and conducted to find out which mature of soursop
is suitable for making powder; and determine the effect of dried air on the drying performance, as well
as on lost of some sensitive thermal compound such as vitamin C, total polyphenol. The data showed
interested things. The 3 months’ soursop is better to dry compared to the 3 month and 10 days one
because of bright colour and higher performance also. The suitable conditions of this drying process
including heater temperature, cooler temperature, veolocity of dried air, dried air temperature, and
drying time were obtained to be 38°C, 12°C, 3,2 m.s%, 25°C, and 8 hours, respectively. The resulted
powder soursop contains 5,2 + 0.4% moisture with 32,7 + 0.3% of total polyphenol lost compared to
the native soursop.
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