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Tém tit. Trong nghién ctru ndy, ching t6i thiét 1ap phuong phap chuan d6 phirc chit dé xac dinh dudng
khir trong mot s6 loai trai cay. Két qua nay dugc so sanh véi phuong phap Bertrand. Mot s6 yéu to nhu
dung méi trich ly, thoi gian trich ly, d6 1ap, d6 dung va hiéu suat thu hoi cua phuong phap da dugc khao
sat. Mau phan tich so sanh dd dwgc goi dén Trung tim ky thuat tiéu chuan do luong chat luong 3
(QUATEST 3). Két qua nhan dugc da minh chirmg cho d6 dung ciia phuong phap. Phuong phap chuin do
phirc chit nay c6 nhiéu wu diém so voi phuong phap Bertrand nhu thoi gian phan tich nhanh hon, dé
chinh xéc cao hon ...

Tir khéa. Puong khir; trai cay; phirc chat; phuong phap Bertrand.

COMPARISION BETWEEN BERTRAND METHOD AND COMPLEX
TITRATION, APPLYING TO DETERMINE SUGAR CONTENT IN FRUIT

Abstract. In this study, a method of complex titration to determine sugar content in a variety of fruits was
established and the results are compared with Bertrand method. A range of parameters including
extracting solvent, time of extraction, repeatability and accuracy of the method were investigated. The
fruit samples were sent to Quality Assurance and Testing Center 3 (QUATEST 3) for testing and it is
proved a high correlation between these tests. This method was also providing more superior features
including short analytical time, higher accuracy in comparison with Bertrand method.

Keyword. Reduced sugar, complexes, Bertrand.

1 GIOI THIEU

Puong khtr 1a cac loai duong c6 chira nhom aldehyde (-CHO) nhu duong glucose, fructose,
arabinose, maltose, lactose c6 cong thirc chung 1a C¢H,04 [1-2], duong khir thuong co nhiéu trong thuc
vét nhu cu cai dudng, cdc loai trai cdy c6 vi ngot. Trong cong nghiép duong thudng dugc dung lam trong
san xuat thyc pham nhu banh keo, nudc ngot ..., ngoai ra chung con dugc sir dung trong mot s6 linh vuc

cong nghiép khéc [3-4]. Pudng c6 vai tro quan trong d6i véi co thé con ngudi, nd cung cap nang lugng
chinh cho co thé, duy tri hoat dong churc néng than kinh trung vong, mdi ngay mot ngudi can 100-120 g
duodng, duong huyét phai ¢ mirc binh thudng méi co thé duy tri chirc ning cua ndo bd, duong huyét giam
s& anh hudng t6i chirc niang ndo b va c6 thé dan dén bénh ha duong huyét. Tuy nhién, khi st dung dudng
du thira duong sé tich ty trong gan lam gan nhiém mé suy giam chirc ning gan 1a nguyén nhan lam xuat
hién cac can bénh khac nhau trong d6 c6 bénh tiéu duong [5]. Viét Nam 1a mot nude nhiét do1i, co nhiéu
loai trai cdy nhu chudi, quyt, tao, xodi, nho man, cam, dira, du du ..., dudng trong cac loai trai cdy chu
yéu 1a loai duong fructose mot loai dudng khir, viée xac dinh danh gia ham lugng cua ching c6 trong cac
loai trai cay trén nhérn muc dich khuyén cdo ngudi tidu dung ¢ y thire vé ham luong duong khi sir dung.

Trudc day dé xac dinh duong khir thuong st dung cic phuong phép truyén thong nhu Bertrand,
Luff-Shoorl ... Pdi véi phuong phap Bertrand [6-7], duong khir phan tmg véi dung dich Felling A
(CuSO,, H,SO,) va B (NaOH, KNaC4H,Og) trong moi truong kiémlsinh ra mot lugng Cu,O tuong Gng
v6i lugng duong khtr, loc va hoa tan lugng Cu,O béng H,SO, va chuin d6 luwgng Cu,O sinh ra br?mg dung
dich KMnO,. Tir d6 tinh s6 miligam Cu sinh ra va tra bang thyc nghiém cua Bertrand [6] s& tim dugc
ham lugng dudng khir. Phuong phép nay don gian, c6 do chinh xac cao, tuy nhién mat nhiéu thoi gian va
con nhiéu nhuge diém nhu lugng Cu,O sinh ra phai duoc loc, rira ky tranh tiép xuc voi khong khi. bé
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khic phuc tinh trang trén, Luff-Shoorl phat trién phuong phap Betrand, bang cach sir dung mot lugng
dung dich Felling A c6 chuira lugng Cu”" du chinh xac, sau d6 xac dinh ham lugng Cu*" du bang phuong
phap chuan d¢ iod, tir 6 tinh ra ham lwong duong khir [8].

Gan déy, T. Kolusheva va cong sy [8], da xay ~dung mét phuong phap xac dinh nhanh dudng khu
trong tinh bt bang phwong phap chuan do phirc chat két qua ciia nghién ctru cho thay phuong phap c6
d6 chinh xé4c cao véi do léch chuan < 1%, khoang ndng d tir 10 g/L t&i 200 g/L. Ngoai ra mdt s phuong
phap nhu quang ph6 UV-VIS [1, 2,9, 10], HPLC [3], dién hoa [11] ciing dugc st dung dé x4c dinh ham
luong dudng thap co trong mQt s6 loai trai cay. Cac phuong phap nay sir dung thiét bi, hoa chat va diéu
kién phan tich twong d6i dit tién dan dén chi phi phan tich cao.

Trong bai bao nay ching t6i cong bd két qua nghién ciru cai tién phuong phap Bertrand. Két qua
phan tich duoc so sanh voi phuong phap Bertrand truyén thdng. Hy vong két qua thu duoc s& dong gop
them mot phuong phap phéan tich méi dé xac dinh ham luong dudng trong trai cdy & nudc ta. Trong
phuong phép nay, chung ti sir dung mot lwong Cu®* trong dung dich Felling A du chinh xéc, sau khi
duong kht phan ung véi dung dich Felling A va B s€ tao thanh modt lugng Cu,O tuong ung.
Ethylendiamine tetraacetic acid (EDTA) da dugc st dung dé chuan luong Cu*" con du sau khi loc, tir d6
tinh ra sb miligam Cu da phan tng, dya vao bang tra thuc nghiém s& tim duoc ham luong duong twong
rng. Bang cach nay chung t6i hy vong s& thiét 1ap dwoc phwong phap phan tich ham lugng dudng khur
nhanh, chinh xac va tiét kiém chi phi.

2 THUC NGHIEM
2.1. Thiét bj va héa chat

Thiét bi, dung cu sir dung trong nghién ctru nay gdm c6 can phan tich ¢6 do chinh xac 4 s6 sau dau
phay, may lic, bép dién, bd loc chan khong. Mot sb loai thuy tinh nhu buret, pipet, erlen, binh dinh muc
hang Duran cua Puc ...

"Hoa chét, 6ng chuidn KMnO, 0,1 N va EDTA 0,05 M dugc mua tir hang Merck cta Puc, duong
chuan D-(+)-Glucose (> 99,5%) dugc mua tir hing Sigma ciia My, cc hoa chat khac c6 d¢ tinh khiét cao
(P.A). Nudc cat duge st dung 13 loai nudce cat hai 1an, khong ion.

Dung dich Felling A dwoc chudn bj bang cach hoa tan 34,6390 gam CuSO,.5H,0 trong nudc va dinh
mie téi vach 500 mL bang nudc cat

Dung dich Felling B duoc chuan bi bing cach hoa tan 51,60 gam NaOH va 173,00 gam kali-natri
tartrate (KNaC,4H,04.4H,0) rdi dinh mite thanh 500 mL bang nudc cat.

Dung dich dém acetat (pH 5) dugc chuan bi nhu sau: Thém can than 400 mL dung dich ¢6 chira 80 g
NaOH vao 600 mL dung dich CH;COOH (c6 chtra 140 mL dung dich CH;COOH bang).

Chi thi Pyridialzoresorcin (PAR): Tron 0,2500 g PAR véi 25,00 g KNOj; khan, nghién va dung trong
chai sanh bao quan noi kho rao. .

Dung dich Fex(SO4); 5 %: Hoa tan 50,00 g Fey(SO,); tm bing 20mL H,SO, ddm déc hoa tan hoan
toan bang nudc cat rdi dinh mirc t6i 1000mL.

2.2. Quy trinh phén tich

2.2.1. Chuén bi miu

MAu trai cay dugc thu thap tir hai tinh Tién Giang va Bén Tre gdm céc loai nhu chudi cau, quyt cai
be, tao ta, xoai cat Hoa Loc, nho man, cam, dira, du du . Trai cay dugc rira sach, lau kho va bao quan
trong ta lanh 5 °C. Trai cay duoc 10t vd, bo hat léy ph?m an duoc tir 5 dén 10 trai tuy thude vao kich co
clia trai, sao cho tong khdi luong mau khoang tir 100 dén 200 g dem xay nhién dong nhit. Sau d6 cin
chinh xac khoang 10 g mau di duoc xay nhién cho vao cbc co dung tich 250 mL, thém 30 mL dung dich
trich ly, dun trén bép cach thuy & 80 °C trong 15 phit, liy ra dé ngudi, lang gan lay phan dung dich cho
vao binh dinh mtc 500 mL. Lap lai qua trinh ly trich trén 3 lan, g0p tit ca cac phan dung dich thu dwoc
vao binh dinh mirc 500 mL, thém 1 mL kaliferocyanua 15 %, lic déu va dé yén 2 - 3 phat va 5 mL kém
acetat 30 %, day nip va léc khoang 10 phut, 1am ngudi va ding nude cit dinh mirc dén vach. Bé yén 15
phut, loc dung dich rtra tap béng nudce cat nong cho sach, dung dich nay dugc dem di xac dinh ham luong
duong. [12]
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2.2.2. Quy trinh phén tich

Phwong phdp Bertrand: Liy 25 mL dung dich miu sau loc vao erlen 250 mL thém 25 mL Felling A
va 25 mL Felling B, lic nhe va dun s6i 3 phut, loc qua phéu thay tinh x6p G4 voi hé thdng hit chan
khong, giai doan nay can phai tranh Cu,O tiép xtc voi khong khi va rira sach bang nudc cit nong sau
cing 1a con 90 °C. Sau d6 hoa tan hoan toan két tiia nay bang dung dich 20 mL Fex(SO,); 5 %, thém vao
dung dich 10 mL H,SO, 20%. Pun néng dung dich va chuan bang KMnO, 0.1N dén khi dung dich xuét
hién mau hong nhat bén vimg trong 30 gidy, ghi nhan thé tich KMnO, tiéu tn.

Phwong phdp chudn dj phivc chdt: Liy 25 mL dung dich miu sau loc vao erlen 250 mL thém 25
mL Felling A va 25 mL Felling B, lic nhe va dun s6i 3 phut, loc nhanh qua ph&u thay tinh x6p G4 voi hé
thong hut chan khong, giai doan nay khong phai quan tdm nhiéu t6i két tia Cu,0 ma ching ta cin rira va
gom toan bd nudc rira va dung dich loc dinh mirc thanh 100 mL. Lay 25 mL dung dich nay cho vao binh
tam giac loai 100 mL, thém vao binh 10 mL dung dich dém acetat (diéu chinh pH khoang 5 bing
CH;COOH), tién hanh chuan bang EDTA 0,05 M v&i 0,1 g chi thi PAR dén khi dung dich chuyén tir mau
d6 nho sang xanh 14, ghi nhan thé tich EDTA tiéu t6n.

2.2.3. Khao sat dung moi va thoi gian trich ly

Trai man dugc mua tai Tién Giang duoc st dung trong nghién cuu nay. Sau khl xtr 1y mau dl}’qc mo
ta @ muc 2.2.1, ham lugng d}rc‘mg trong mén dugc xac dinh bang phg’ong phéap chuan d6 phuc chat duoc
néu & muc 2.2.2 chi thay d6i dung moi trich ly lan luot 1a nudc cat néng, HCI 10%, H,SO,4 10 % va
CH;COOH 10 %. ) )

Sau khi lya chon duoc dung moi trich ly thich hop, ching t6i ti€p tuc khao sat thoi gian chict twong
g 13 3; 5; 10; 15; 20 va 25 phit. Trong sudt qua trinh chiét ching t6i duy tri dun cach thiy ¢ 80 °C.
2.2.4. Khao sat d¢ 1ap va d¢ dung cia phwong phap

pé khao sat cac yéu t6 nay, ching 61 chon 3 mau dai dién gdm chubi, quyt va tao dugc mua tir Bén Tre
de~m xtr ly mau nhu phan 2.2.1. Chuan bi 127 mau cho moi loai trai cdy, 6 méu tién hanh phe}n tich gi(f) lap, 6
mau con lai thém 5 mL dung dich duong chuan D-(+)-Glucose (1 mg/mL) d€ xac dinh hiéu suat thu hoi.

3 KET QUA VA THAO LUAN
3.1. Két qua khao sat dung mdi va thoi gian trich ly
buong ton tai trong mau trai cay r:?it khé c¢6 thé trich ly ching ra khoi nér} mau, vi thé ching t6i sur
dung mdt so lroai d}mg moi nhu pudg cat noéng, HCI, H,SO4 hay CH;COOH dé tim duoc dupg moi chiét
thich hop nhat. Két qua cho thdy rang véi dung moi nudc cat néong cho két qua cao nhat véi 5,9 (g
Glucose/100g man), véi HC1 10 % 1a 4.8, v6i H,SO4 10 % 1a 5,1 va CH;COOH 10 % 1a 4,5 % (Hinh 1).
Dung méi trich ly 1a nu6ce cat duge dun nong ¢ 80 °C trén bép cach thuy. Két qua cho thiy chi sau 15
phut duong trong mau dugc trich ly hoan toan (Hinh 2).
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Dung méi trich ly Thoi gian trich ly ciia nuwdc cat néng (phut)
Hinh 1: Biéu @6 thé hién kha nang trich ly ciia dung méi Hinh 2: D6 thi thoi gian trich ly (phiit) véi s6 gam
voi so gam Glucose/100g mdn. Glucose/100g mdn.

© 2019 Trudong Pai hoc Cong nghiép Thanh phd HS Chi Minh



SO SANH PHUONG PHAP BERTRAND VA PHUONG PHAP CHUAN DO PHUC 97
CHAT, UNG DUNG XAC BINH PUONG KHU TRONG TRAI CAY

Nhu véy, dung dich trich ly 12 nuéc cét néng va thoi gian trich ly 1a 15 phat dun cach thity ¢ 80 °C
duogc lya chon cho céc thi nghi¢m tiép theo.
3.2. So sanh giira hai phuong phap

Dbi véi phuong phap truyén thong Bertrand, khi loc dé tach két tia Cu,O can phai tranh tiép xuc voi
khong khi, vi khi tiép xtic Cu,O s& chuyén vé CuO khi d6 két qua sé bi sai léch, chi vi 1y do trén viéc loc
phai can than mt nhiéu thoi gian (2 gio cho mot mau) va phai c6 thiét bi loc chan khong dan dén khong
hiéu qua trong phan tich. Nguoc lai, dm v6i phuong phap chuan d6 nhanh hon (1 gio' cho mot mau)
khong can loc chan khong ma két qua van co do lap, hiéu sudt thu hoi tir 97,4 dén 100,4 % va két qua
chinh xac twong duong v6i phuong phap Bertrand. D& minh ching cho diéu nay, ching t6i tién hanh goi
mau tai Quatest 3. Két qua duoc trinh bay trong Bang 1 cho thay ca hai phuong phép déu khong sai khac
nhau nhiéu, c6 do lap trong dong véi F(0,05; 5; 5) = 5,05 > F,, cho ca 3 mau [5].

3.3. Phén tich miu thir

Chung 6i lya chon 10 loai trdi cdy thong dung dugc mua tai hai tinh Tién Giang va Bén Tre. Pay la
hai tinh ¢6 san luong trai cay nhiéu nhét ca nudc; sau d6 tién hanh phén tich bang ca hai phuong phap.
Két qua dugc thé hién trong Bing 2. Két qua ¢ Bdng 2 cho thiy ham luong duong trong nho cho két qua
cao nhét 1a 8,70 g va quyt thdp nhét 1 4,0 g, két qua nay ciing phu hop voi két qué tai Quatest 3 ching
nhan ciing nhu cac két qua nghién ciru khac. [13].

Bdng 1: 86 liéu so sanh giita hai phirong phdp chudn dé phirc chat va phwong phdp Bertrand.

Phuong phap Ham lugng glucose (g/100g)

Bertrand Ph‘;‘fr‘lgcﬁgfp SD |RSD

Miu | m(g) |V(mL)|n P
a atc |H(%)| a atc | H (%) |Bertrand l::};ll;tc Quatest 3| Ftn |[(g/100g)| %
Chubi | 10,0012| 5,0 |6 |33,83(38,73| 98,00 [33,88(38,79| 98,20 | 6,70 6,79 6,80 |1,0180| 0,12 |0,35

Quyt 10,0015 5,0 |6 (20,33]25,38[101,00(20,38|25,40(100,40| 4,07 4,10 4,00 [1,0240| 0,09 |0,44

Tao [10,0013| 50 |6 [53,42(58,29] 97,40 |53,45(58,32| 97,40 | 10,71 | 10,66 | 10,80 [1,0731| 0,15 |0,28

Ghi chii: m: Khoi lwong mau thir; V: Thé tich chudn D-(+)-Glucose Img/mL; n: S6 lan thi nghiém;
a: 86 mg Glucose mau thir tra theo bang;
a+c: S6 mg Glucose mau thir + chuan tra theo bang; H: Hiéu sudt thu hoi ciia phwong phdp; SD:
D6 léch chuan; RSD: PG léch chudn twong doi.
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Bdng 2: 86 liéu phén tich mdu trdi cdy ciia hai phwong phép chudn dg phirc chdt va phirong phdp Bertrand.

Mu trai cdy Tién Giang Mu trai cdy Bén Tre
Mén m(g) Phwong phap Bertrand [Phwong phép phtrc chit | Phuong phép Bertrand  [Phuwong phap phirc chét
Glucose

gCu a mgCu L(mg) Glucose mgCu b (me) Glucose eCu Ia(mg) Glucose

(M2) {4/100g) g/100g) g/100g) g/100g)
10,0030 81,50 #2,50 | 8,49 |81,50 |42,50 | 8,50 (84,00 |43,50 | 8,69 |84,00 |43,50 | 8,70
Nho 10,0010 (81,70 42,50 | 8,49 |81,80 (42,55 | 8,51 84,20 [43,50 | 8,69 |84,20 |43,50 | 8,70
Xoii 10,0020 (72,70 B7,50 | 7,49 |72,70 |37,50 | 7,50 |72,90 |37,50 | 7,49 |72,90 |37,50 | 7,50
10,0030 (72,10 B6,50 | 7,29 |72,20 (36,55 | 7,31 |73,10 (37,50 | 7,49 |73,10 |37,50 | 7,50
.. [10,0010 (65,50 B3,50 | 6,69 |65,60 (33,55 | 6,71 65,70 (33,50 | 6,69 65,70 |33,50 | 6,70
Chuol 10,0030 166,90 B4,50 | 6,89 (66,90 |34,50 | 6,90 [67,40 34,50 | 6,89 (67,40 |34,50 | 6,90
Mn 10,0020 |56,50 28,50 | 5,69 |56,60 (28,55 | 5,71 [56,50 [28,50 | 5,69 |56,50 (28,50 | 5,70
10,0030 |56,80 28,50 | 5,69 |56,90 |28,55 | 5,71 [56,90 |28,50 | 5,69 |56,90 |28,50 | 5,70
10,0020 |52,40 26,50 | 5,29 |52,40 |26,50 | 5,30 [53,80 [26,50 | 5,29 |53,80 |26,50 | 5,30
Cam 10,0050 |52,50 26,50 | 5,29 |52,70 |26,60 | 5,32 |54,40 |27,50 | 5,49 |54,40 |27,50 | 5,50
Dita 10,0010 51,40 P5,50 | 5,09 |51,50 (25,54 | 5,11 |52,00 |25,50 | 5,09 |52,00 |25,50 | 5,10

10,0030 |51,80 5,50 | 5,09 |51,80 |25,50 | 5,10 (51,80 (25,50 | 5,09 |51,80 |25,50 | 5,10

Dua [10,0010 46,20 P2,50 | 4,49 146,20 (22,50 | 4,50 49,30 |24,50 | 4,89 49,30 |24,50 | 4,90

hau 10,0060 46,90 23,50 | 4,69 (47,00 |23,55 | 4,71 |50,10 |24,50 | 4,89 |50,10 |24,50 | 4,90

Pu di 10,0040 43,90 1,50 | 4,29 44,00 (21,54 | 4,31 |43,10 (21,50 | 4,29 |43,10 |21,50 | 4,30
u du

10,0030 43,80 1,50 | 4,29 43,90 |21,55 | 4,31 |43,10 (21,50 | 4,29 |43,10 |21,50 | 4,30

10,0020 40,70 20,00 | 3,99 |40,90 |20,09 | 4,02 40,70 20,50 | 4,09 |40,70 |20,50 | 4,10

Quyt

10,0030 41,10 20,50 | 4,09 |41,10 |20,50 | 4,10 |41,10 19,50 | 3,89 |41,10 19,50 | 3,90

Ghi chii: m: Khoi lwong mau thir; a: S6 mg Glucose mau thir tra bang.

4 CONCLUSION

Phuong phéap chuan d6 bang EDTA véi chi thi Pyridialzoresorcin (PAR) & mot sb diéu kién tbi uu
nhu dung méi, thoi gian trich ly ..., da khao sat, ap dung dé xac dinh lugng dudng khir trong trai cay cho
két qua chinh xac, sai s6 nho, tuong dwong v&i phuong phap Bertrand, 1a phuong phap truyén thong
thuong dugc ap dung dé xac dinh ham ludng trong trai cdy.

Phuong phap dé xuat co do lap tét RSD < 0,44%, hiéu suat thu hdi trong khoang tir 97,40 dén
100,40 %, ¢6 thé ap dung dé thay thé phuong phap Bertrand do ¢6 wu diém 1a thd gian phan tich nhanh
hon va chi phi cho phén tich thip hon.
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