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Table 1. Total bioactive components and total antioxidant capacity (by phosphomolybdenum) of apple samples

Samples Total phenolic Total flavonoid content Phosphomolybdenum
content (MgGAE/q) (mgRE/Q) (mmolTE/q)
A2 4.1340.18%" 0.1140.02° 0.5940.05%
B1 5.6040.21° 0.1540.02¢ 0.6140.06%
C1 5.5840.13¢ 0.1840.01%¢ 0.59+40.07%
D2 6.3840.06° 0.1240.02% 0.6040.01%
E2 5.8740.18¢ 0.1740.01%¢ 0.48+0.03¢%
a F1 7.5440.17° 0.1540.02¢ 0.4440,03%"
E Gl 4.1240.07¢ 0.1540.01¢ 0.3740.01"
H1 5.5740.14°¢ 0.1640.02°¢ 0.4240.03¢
11 4.55+0.08¢ 0.16+40.01% 0.5340.08
Golden Delicious 3.3840.06" 0.1940.01% 0.63#0.07¢
Red Delicious 3.9940.09¢ 0.1140.02¢ 0.4340.01°
Granny smith 4.2940.20% 0.2040.01° 0.4940.03¢¢®
Royal Gala 4.1040.12¢ 0.1940.03%* 0.5640.01%¢
A2 8.77+0.08" 1.9740.02" 0.5040.04
B1 14.1340.21° 3.8640.01¢ 0.6140.01¢
Cl 10.4140.19f 0.5840.01% 0.5040.03f
D2 13.7140.28" 2.9140.03f 0.5640.06%"
E2 14.2940.22° 5.3140.03° 0.5440.019%"
» F1 15.83#0.19° 4.2940.06° 0.5540.03¢%"
] Gl 9.7540.349 3.4530.02¢ 0.5040.02f
o H1 13.3040.39« 1.5940.01) 0.5940.03%
11 12.7940.14¢ 8.05+0.09° 0.5240.02¢f
Golden Delicious 6.8740.10' 2.4730.02¢ 0.5340.04°
Red Delicious 11.2630.44¢ 1.8440.04' 0.7240.02%
Granny smith 9.4940.18° 3.8640.07¢ 0.6640.06™
Royal Gala 8.2740.18" 1.8140.01' 0.7440.04

“Values expressed are means + S.D. of three parallel measurements. GAE: Gallic acid equivalent; RE: Rutin equivalent. Different letters indicated significant

differences in each group (pulp or peels) (p< 0.05).



Table 2. Antioxidant properties of the apple samples

Samples DPPH (mgTE/qQ) ABTS (mgTE/qQ) CUPRAC (mgTE/g) FRAP (mgTE/q) Metal chelating (mgEDTA/Q)
A2 5.4540).33% 7.8940.81¢ 14.1540.49" 7.7840.90° 4.0540.26%
B1 9.3240.39° 13.7340.92" 20.1440.62 11.25+47¢ 3.6140.07¢def
Cl 7.7040.03¢ 11.8340.75¢ 19.7740.18¢ 11.4740.55¢ 5.4640.18°
D2 8.4840.24° 12.34+1.72¢ 23.5540.79P 13.5940.17° 2.99:40.18¢0
E2 7.6940.04¢ 14.48+0.84° 21.4040.41° 12.4740.53 3.1120.10°1
a F1 11.7140.11° 19.4240.82° 28.3240.92? 16.4440.44° 5.4440.90°
E Gl 5.3840.03¢ 8.0040.43¢ 15.0440.65f 8.6740.31% 2.7640.36
H1 8.6040.05° 12.7540.73 21.0440.53 11.8440.74¢ 3.8240.31°%
11 5.4440.16° 7.2740.87¢ 16.9340.50° 9.2040.34¢ 2.6440.399
Golden Delicious 4,660,229 6.1440.30¢ 11.5040.43" 6.9240.74 4.4640.50*
Red Delicious 4.2540,59%" 6.6340.34¢ 12.9640.259 7.9140.28°f 4.3240.36™
Granny smith 5.1140.17¢f 7.6340.61¢ 13.5740).799 8.744.23% 3.5040.64%f
Royal Gala 3.7740.25" 6.9840.59¢ 12.7740.12%" 7.8640.22¢ 5.1740.37%
A2 14.1640.13" 23.5441.45 37.8940.799 21.33H.74¢ 5.0540.25¢
B1 20.3340.05° 34.2640.32 53.69+.63¢ 31.59+40.56° 5.9340).30«
Cl 17.3740.58¢ 30.0240.83 41.3240.36" 23.0340.67 6.7640.24°
D2 18.1140.32¢ 33.2440.33 49.53+.144 30.45+.73° 5.0140.13°
E2 19.4140.16" 32.314.74 56.3042.03" 34.7440.772 4.5140.26°
» F1 20.3140.10° 34.0540.14 62.7540.542 37.66+1.082 5.85+0).18¢
3 Gl 16.7340.23° 23.2241.70 38.8040.418 22.16H.49¢ 4.610.30°
o H1 20.1140.042 31.77+1.06 54.3140.44" 31.6140.94° 6.3440.50°
11 17.6940.13% 28.26+1.73 49.7140.49¢ 29.27+4.20° 4.1140.39
Golden Delicious 11.7540.13" 18.0240.68 25.2640.70) 14.7140.68° 4.500.53¢f
Red Delicious 19.0140.10P 31.67+1.55 45.0340.43¢ 25.3741.35¢ 6.1240.30°
Granny smith 14.550.24f 23.9640.62 35.514).47" 20.0541.744 8.16140.24°
Royal Gala 13.6040.09¢ 19.9840.78 29.31+1.56' 16.20+.51° 6.534).44"

“Values expressed are means + S.D. of three parallel measurements. TE: Trolox equivalent; EDTAE: EDTA equivalent. Different letters indicated significant
differences in each group (pulp or peels) (p< 0.05).



Table 3. Enzyme inhibitory effects of the apple samples

Pulp

Peels

Samples AChHE inhibition BChE inhibition Tyrosinase Amylase Glucosidase
(mgGALAE/g) (mgGALAE/Q) (mgKAE/qg) (mgACAE/g) (mgACAE/g)
A2 1.07290.02¢" 0.4940.01% 25.50+1.369 5.7440.35% 21.3840.57¢
Bl 0.9740.05¢ 0.5540.05°< 25.8440.36™ 5.0240.41¢d 34.2640.162
C1 1.000.04% 0.4640.05¢ 26.5740.834f 5.9440.26% 33.0320.89%
D2 1.24490.04%® 0.6040.09% 27.0140.260cde 4.7640.13%f 34.44490.022
E2 1.1840.01%¢ 0.6840.012 26.7140.06f 5.7140.192¢ 34.5040.012
F1 1.080.04% 0.6040.01% 29.2540.592 6.3440.182 32.8140.69%
Gl 1.14490.03« 0.59:40.032%¢ 26.864).06°0f 5.644.332¢ 31.2642.12°
H1 1.1120.01% 0.5240.10°« 28.1340.48% 4,614,320 31.50+41.58°
11 1.2640.012 0.5940.034%°¢ 28.0840.34° 5.2540.10° 34.2610.102
Golden Delicious 0.9840.05¢ 0.5940.013¢ 26.0440.75°7 4.3540.36°f 33.2240.63®
Red Delicious 1.2240.05%® 0.4940.05% 27.7340.28° 4.8140.11%f 25.2642.87°¢
Granny smith 1.2940.022 0.5940.012¢ 27.2840.35"« 4.2840.41f 32.4430.77%®
Royal Gala 1.1440.04¢ 0.5140.10°«d 27.7940.26" 4.4940.26° 24.44+1.89°
A2 1.2240.05%® 0.5640.010cde 27.6040.164 6.9940.262 34.1140.012
Bl 1.2040.043¢ 0.584).052cd 28.5940.23 6.2540.213b¢ 34.3840.052
C1 1.1340.03% 0.6440.012 28.4840.05° 6.4840.57% 34.1140.042
D2 1.2340.012 0.5940.023¢ 28.8040.232¢ 6.6840.39% 34.5040.062
E2 1.1620,020cde 0.5940.012¢ 29.0840.413¢ 6.3140.51%¢ 34.45190.022
F1 1.2020.023¢ 0.6140.052¢ 29.2740.162 6.4640.23% 34.4740.072
Gl 1.1920,0130c 0.580.0120d 29.3530.122 5.2440.51¢ 34.3940.022
H1 1.1520.05%% 0.6440.012 29.1940.30% 5.3940).14% 34.3040.032
11 1.2120.013¢ 0.5140.06% 28.77+0.18%¢ 6.19:40.323¢ 34.49490.062
Golden Delicious 1.1940.028bcd 0.5440.06°% 27.700.314 6.9440.16° 34.3440.042
Red Delicious 1.1140.02¢ 0.6340.04% 27.2010.77¢ 6.000,18bd 33.0740.642
Granny smith 1.1340.03¢ 0.3440.03f 25.1440.48° 6.7140.32% 30.72+1.68°
Royal Gala 0.9340.03 0.4940.02° 27.0640.08¢ 6.1440.6320cd 27.60+1.88°

“Values expressed are means + S.D. of three parallel measurements. GALAE: Galatamine equivalent; KAE: Kojic acid equivalent; ACAE: Acarbose equivalent.

Different letters indicated significant differences in each group (pulp or peels) (p< 0.05).



Scheme 1. Structure of main triterpene acid of apple
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Figure 1. MS Spectra

of Pomaceic acid.
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Figure 3. MS Spectra of Annurcoic acid
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Figure 4. MS Spectra of pomolic acid.
Spectrum 1A, Survey [-399.5 : 650.5-]
Segment: 1, 19.698 min, RIC: 34293 . lon: 68694 us, Scan: 1088
100%3 4716 E
75% 17p18 E
A 50% 454 6 1
25% 15105 E
0%

Spectrum 1B, MS2 [399.5
Segment: 1, 19.706 min, RIC: 1922

650,5] - 4717 > 169,8 : 4821

lon: 250000 us, Scan: 1089

100%
75%
(R 50°
25%
0%

4116 4536 E
5 8 =
4424 45
1| 7

|

I 4

Segment: 1, 19.727 min, RIC: 132

Spectrum 1C, MS3 [399.5 1 650.5] - 471.7 = 4116 > 148.3 - 422.0 [o]

. lon: 250000 us, Scan: 1090

100%7
75%

| s

25% 8

3915 E

0% f

Acqulresanange miz



Figure 5. MS Spectra of maslinic acid
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Figure 6. MS Spectra of corosolic acid
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Figure 7. MS Spectra of betulinic acid
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Figure 8. MS Spectra of oleanolic acid
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Figure 9. MS Spectra of ursolic acid
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Figure 10. Representative chromatogram of apple peels; the principal classes
highlighted; numbers of the identified metabolites are those reported in Table 1.
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