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Abstract: The chiffon cake as the research object, the effects of matzhu and matcha additions on starch hydrolysis index (HI), pGI values
as well chemical hazards: MCPDEs, GEs and TFAs in the cake were studied by compared through in vitro simulated digestion model, and the
contents of MCPDEs, GEs and TFAs by GC-MS. The results showed that: the HI and pGI values of starch in chiffon cake decreased with the
increase of the substitution ratio of matzhu and matcha. When the substitution ratio of matzhu and matcha was 5%, the HI values of matzhu and
matcha decreased by 11.02% and 8.77%, and the pGI values decreased by 4.57% and 3.63%, respectively. When the substitution ratio of matzhu
and matcha was increased to 10%, the HI values decreased by 21.89% and 11.41%, and the pGI values decreased by 9.08% and 4.73%,
respectively. Which indicated that the addition of Matcha and Matcha had certain inhibitory effects on the HI and pGI of chiffon cake, but the
inhibitory effect of matzhu was significantly higher than that of matcha. In addition, the addition of matzhu and matcha in chiffon cake did not
promote the production of chemical hazards of oil and fat, which indicating that the addition of matzhu and matcha not only increased the
content of dietary fiber, but also reduced the HI and pGI values, did not produce MCPDEs, GEs and TFAs and improved its antioxidant activity
of'the chiffon cake. This research provides a theoretical basis for developing low pGI and safe matzhu chiffon cake. It also provides a theoretical
basis for developing low pGI and safe matzhu chiffon cake.
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SRR S T SRS, A 5T LABA B I FEd &, i Il e EUXUERER HIL pGI{H. MCPDEs. GEs
FITFAS W& &, BRFCHRPTRIBR A A I RS REH 1) HI. pGI{E A1 MCPDEs. GEs F1 TFAS HI52M. LU N
TR EREE24E, K pGE AN 24 LR £ 5 B8 3e it

1R

L1 LI K 5 # 4

1.1.1 S35 R A
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Table 1 Standard curves of three kinds of hazards

REY AT R AE R &MEE/(ug/ml)
3-RAAEEES Y=1.2097X+0.5028 0.9993 0.03~0.93
2-FAABEEE  Y=2.561 0X+0.0924 0.9996 0.02~0.93
YEKH BB Y=0.6168X+0.0188 0.999 4 0.06~2.14

JEAERERE S R T 3R U 225 GB5009.6-2016 (Bt HR IR e ) U4EAT o P9 Bl AN 200 7K H ek i )
W5E 227 SN/T5220-2019 CHE A 3-SR BB S 47 7K H R 00 ) DSURTEH SCRU IR SR il - Jo 12 o
1232 BOAEREH I B I R ZE R 73 #

JIE DT R A 72 $4 HE GB5009.168-2016 (& il [l K 2 axhnift & kb R IR E Y 47 o
1.24  BAEAEF R 69 B MR T

TR REAL AR U BT S8 A 14 DA R B A ) T AR T i) DPPH [ e 5375 Bk B a7 S A S 4
thig 71 (ABTS 7% W&k A e «

1241 FESETAGEE
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O 10min, Y BIGW, B T-20 CUKFEfRI.

1.2.42 DPPH 7%

FEHL 400 pL A PR HGE T 2 mL 204, [RIHHORE o6 BEUR S o0 RE - DA A2 7 i 600 uL DPPH 2,
BV, RESRE RTINS B 0=80% VAT, TRAHL), =i 25 CA&MH FEHEHE 30 min, HIT/K ZEEE
F, lem 648, HEIMHOLETHIE 517 nm A EWOEAE. LA Trolox AniE TAFM (EIREE RN 5. 104 15,
20, 15 pg/mL) Z:HlbrdEMIZE, 253 LLRE O S 1) Trolox S Ptse bt J1ok KR, Lhug Trolox/g sample NHLA7 .
1243 ABTS %

FEEL 10 uL FF A FEER R 170 uL ABTS TAEWF, FEIIA 20 uL 10 wt. %l B IR R, =36 25 C&AF
NG 6 min, FHEEFRCIE ERAS 405 nm AL AR . LA Trolox bt TAEM (RFE 0.1 0.24 0.4, 0.8,
1.0 mmol/L) ZxfilbrifE Mz . 452 LARE Vit i) Trolox SEMHIEULEE /K& R, LA mmol Trolox/g sample A7
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FTA SRI AT = UCHATINGE , IS Bl Excel BEATTHEL, RIE AN FRMEL R ZE . SCE P55
I origin 2018 47 AU & S T 22l AN[RIRE fin 2 18] AR5 25 PR SPSS 23.0 Hh) Duncan’s 73H 7%, 4
P<0.05 W RRZESFBF .

2 FER59

2.1 PRATARGRIS B9 I oo B R B A UM A A Ak 4 2k %

R 2 KA FHRZ IS RN AR /K AR E BN TIUN I AR A AlHE B A0S0
Table 2 Effects of Matzhu & Matcha on hydrolysis index and predicted glycemic index of chiffon cakes

Samples HI pGI

Control 83.65+0.45 76.51+0.25%
5% MZ 74.43+0.50° 73.01+0.41°
10% MZ 65.34+0.65¢ 69.56+0.28°
15% MZ 60.20+0.35¢ 67.62+0.50¢
20% MZ 56.28+0.88f 66.13+0.39°
5% MC 76.314+0.43° 73.73+0.42°
10% MC 74.10+0.78° 72.89+0.61°

E: B3 RRFEATAEEMRER (P<0.05) .

PRAT AR R E AR K A B IO Tl i AR A= e F R RIS e 2 o BRERTTEN, SRR 24 R PR ARG
EREFRVERT Y HI AEERER) pGL, SXTHEZHARLL, WUXEEREHJER Y HI A1 pGLAEISBEHA YT AR AR L 0 39
MRS, 4B BN 5%, pGLEZEARIRAE, gksng QA 10%, IR pGIE M 76.51
%22 69.56, [&IEN 9.08%, ININERZRNI pGIEM 76.51 5% 72.89, F&IEAN 4.73%, XUt BHERTT FIEEAE IR IIXT B
ARG IR (1) T iRy A — € BIAHIE R, AESRPT BRSO B B s T . IR RN T RIS & A 5 1
TergE, REEFHERKESER—MAE, HLRGUINGE Y ZE A GER I b IRK A B, I A
Y GUE, RS MR I) BT, ] e 2 AR BRE AR TN e TH A 26080, M B AIR ERE I pGILe

22 IRAARRIS B ipxk MCPDEs. GEs 7 TFAs 70 fig J 8 42 ik B % 7]

221 A AR 49 Aest MCPDEs #= GEs #9377

FEfRIRBE R RS, & SR RS R & e =R T 27742 MCPDESs Hil GEs %5019, #3224 ik ] — 3%
(17K fig =4 3-MCPD H1 GE 73 | B A B IF s AN R st A% 2tk , bk I B et Fa b LA 73 51k “2B” 440 “2A”
REGEYR0 . EASCERIRT SR B, A OERIR IR DX — 2 e & = s B R 3535 3 A7 4 3-MCPDEs.
2-MCPDEs H1 GEs, H:H' 3-MCPDEs £ H GFFIBRIE G (35 & &Ko, HkN GEs #1 2-MCPDEs. X
FREVE N AR B, TR R AT D Rl 2 —, BRI LA T BV 1 S5 I 2 e VPN ez 4k
I E B IR, RTAIERS A IRH IE N T s i 2 Bs . X EChRiE A 1 FNSRin2i ] 2 fHEET
Bk mr A, R BT B AR RIS B ARURRERE H 2AR tH I_EIR  = A M E R RS T
VBT AR TS IS INAS 2538 B XU ERRE 1 3-MCPDEs. 2-MCPDEs # GEs {14 i
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Fig.1 SIM chromatogram of phenylboronic acid derivatives of standard and its internal standard
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Fig.2 SIM chromatograms of different chiffon cakes
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Table 3 Fatty acid composition of fat in different chiffon cakes
RERFBR4A /%  Control MZ MC
AFAER C16:0  12.8440.46° 12.73+0.51*  13.40+0.62°
HJEER C18:0  2.78+0.03*  2.86+0.09*  2.77+0.07*
FOAEBR C20:0  0.1740.02*  0.24+0.08  0.15+0.04°
mER C18:1 26.55+1.070 26.57+0.63* 25.66+2.04*

TihER C18:2  56.82+0.67° 56.81£1.72*  57.22+1.29°
TRER C18:3  0.84+0.11*  0.79+0.14*  0.80+0.08*

TFAs nd nd nd
SFA 15.79+£0.14* 15.83+0.23* 16.32+0.36*
UFA 84.21+0.28* 84.17+0.15* 83.68+0.372

E R—ATRRFHATAZHFWELR (P<0.05) ; nd AFAMEE.

B B B A E AN TR A 427 TFAs, 183 GC-MS X EUBF TR0 2 L RAT AR B AR 0
3 BT it R i R 2L RSN B TR R OS2 LR 30 HR 3 MR, R AN AR IRt i RGEE RS F it g ) g 0
FRAL IR TC S RO, A AR ERE AR RN R S B R 2= 5, IhAh, SR ERE T IR TFAs, 159
YT FPTR IS INAS 2 A AR T R AN 7 2E TFAs.

2.3 IRATARIRIC B I oo R AR AL S R B LA MR

=
w

~ ~
] -
5 [
Z 73 1 ] a
0 =045 - =
z z -
= b b = i
=70 2 c
20 c =640 - d d
265 d =
= ‘= e
5 ¥4 f
2 £
5 60 =0
5 5
& 2
b} e D 30 = A
& 554 . L = = =
2 2
= =
- " 2]
= T T T T T T = 0 T T T T T T T
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410
sl ZH

3 FIMTFMASHLR I BN BN FIREWHA S EMRIRND (a: DPPH; b: ABTS)
Fig.3 Effects of Matzhu & Matcha on antioxidant activity of chemical extracts from chiffon cakes
M3 BT, SXHRALAHEL, SRR SN AT LASe = DPPH A ABTS 1 H HHIETRERIE . 5%, 10%.
15%H1 20% A7 & ARALE) DPPH [ HEE BRIE MERE R TT B QL AUBS Inima s n, 7353052 1 14.78%.20.14%-26.62%
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