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Nutrient content of 122 kinds of retail handcrafted milk tea products in Shanghai SHI Zehuan,
SUN Zhuo, SONG Qi, QU Mengying, WANG Zhengyuan, ZANG lJiajie (Division of Health Risk Factors
Monitoring and Control, Shanghai Municipal Center for Disease Control and Prevention, Shanghai

200336, China)
Abstract:

[Background] The retail milk tea industry is in a period of rapid development, but there is little
research on its nutrient content, which restricts the nutritional guidance of milk tea.

[Objective] To determine the levels of nutrients in best-selling handcrafted milk tea in Shanghai
and analyze the nutritional characteristics.

[Methods] In 2018 and 2021, a total of 13 handcrafted milk tea brands with =3 branch stores in
Shanghai were selected by searching for milk tea on Meituan and Ele.me food delivery platforms,
and a total of 122 types of handcrafted milk tea products were collected from the top three sales
[milk tea (including all sweetness levels available), milk cover tea, and fruit tea]. National standard
methods were used to detect energy, protein, fat, carbohydrate, sugar, trans fatty acid, calcium,
caffeine, and tea polyphenol.

[Results] The median energy of the milk tea samples was 310 kJ (per 100 g sample). The main
sources of energy were carbohydrate and fat. The levels of energy, protein, and fat in milk cover
tea and milk tea were significantly higher than those in fruit tea (P <0.05), and there was no sig-
nificant difference in carbohydrate among them. The total sugar, fructose, and glucose levels in
milk tea were significantly lower than those in milk cover tea and fruit tea, and the lactose level
in fruit tea was significantly lower than those in milk tea and milk cover tea (P<0.05). The
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median trans fat acid level in milk cover tea was higher than that in milk tea (P < 0.05). The median levels of caffeine and tea polyphenol
were higher in milk tea than in milk cover tea (P <0.05). The levels of energy, carbohydrate, sucrose, total sugar, and calcium in milk tea
were positively correlated with the number of ingredients added (0-3) (r=0.386, 0.371, 0.238, 0.698, 0.466, respectively, P<0.05). The
levels of energy, carbohydrate, and total sugar tended to increase with increasing sweetness (P <0.05), and total sugar was mainly su-
crose, followed by fructose and glucose. The total sugar levels of the samples labeled sugar free, light sugar, half sugar, less sugar, and
regular sugar were 3.40 (2.20, 4.9),4.97 (4.25,5.97),5.80(4.31, 6.88), 6.59 (5.17, 8.53), and 7.96 (6.82, 9.20) g, respectively; the proportions
of the samples containing more than 0.5 g of total sugar were 93.3% for sugar free milk tea, 47.4% for light sugar milk tea, and 94.0% for
regular sugar milk tea; the proportion of the regular sugar samples with sugar content greater than 10 g was 18.0% (all samples with

nominal sugar content were measured per 100 g).

The retail handcrafted milk tea in Shanghai is characterized by high energy, high added sugar, high fat, and low protein. It is
necessary to standardize the added sugar content and sweetness labeling, strengthen the nutrition education of milk tea, and guide resi-

dents to limit its intake.

handcrafted milk tea; added sugar; energy; protein; fat
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Table 1 Nutritional characteristics of 122 kinds of retail handcrafted milk tea [M(P,s, P;s)]

e e ST =
EFFA 4 (Nutritional component) ilEﬁTLIZI;I:)tea) &Bmfk(l(\:i!l;;;)ver tea) 7k%i(:;)lt tea) %(:ET;;;D P
HEE (Energy)/k 315(267, 356)° 322(268,397)° 183(163, 210)° 310(253, 357) <0.001
FEBEE FF % (Calorigenic nutrients)
Bk 1L & ¥)(Carbohydrate)/g 12.5(9.74, 14.3) 10.3(9.05, 12.4) 10.3(9.63,12.2) 11.9(9.43, 13.9) 0.081
BERA(Fat)/g 2.49(1.99, 3.02)° 4.49(1.80, 5.39)° 0.200(0, 0.200)" 2.48(1.80; 3.15) <0.001
E A F(Protein)/g 0.541(0.280, 0.924)° 0.550(0.340, 1.73)° 0.200(0.0900, 0.200)° 0.530(0.277,0.924) <0.001
#E3(Sugar)
P& #E(Sucrose)/g 2.70(1.38, 3.80) 2.80(1.75, 4.20) 2.88(2.75, 3.38) 2.80(1.73, 3.80) 0.560
¥ (Fructose)/g 0.915(0.323, 1.80)° 2.20(0.695, 3.10)° 2.80(2.04,3.87)" 1.30(0.435, 2.20) <0.001
EHE ¥ (Glucose)/g 0.635(0.198,1.13)° 1.90(0.495, 2.35)" 2.20(1.52,2.71)° 0.895(0.360, 1.78) <0.001
Z ZF¥E(Maltose)/g 0(0,0.330) 0(0,0) 0(0,0) 0(0,0.288) 0.019
FL¥E(Lactose)/g 0.415(0, 0.943)° 0.830(0.105, 2.15)" 0(0, 0)° 0.330(0, 1.08) <0.001
B4 (Total sugar)/g 5.82(4.25,7.03)° 8.19(6.55, 9.22)° 8.02(7.33,9.75)" 6.50(4.81, 8.04) <0.001
HAMEFRM 53 (Other nutrients)
MHEE] (Caffeine)/mg 14.0(8.45,19.1) 7.96(3.38,14.7) = 12.5(3.79, 17.6) 0.200°
R ICBERAER (Trans fat)/g 0(0,0.832) 1.79(1.10, 2.89) = 0.721(0,2.22) <0.001°
ZX 2B} (Tea polyphenol)/mg 63.6(36.8,77.3) 50.1(34.3; 65.5) = 57.6(36.6, 75.3) 0.200°

[7E 1*: KF Kruskal-Wallis IFSEH0EE; a\ by c ARFE EFESNEMERREEEFTER(P<0.05); d ARDF. MEFRANERBILLS
KD HER(P<0.05), HMEFR D H, MR N RMPDERERESE 31 7 21, 0NR AEHERNDRNDEFELED 52
24 §l 16, MFH ZEHHNMRMNPEREFEREHFIZ 24 M 160 RAMERRS 100 g HFENE R,

[Note]*: Kruskal-Wallis test; Different superscript letters (a, b, c) indicate statistically significant difference (P<0.05); Superscript d represents statistically
significant difference between milk tea and milk cover tea (P<0.05). Among other nutrients, caffeine is detected in 31 milk tea and 21 milk-covered
tea samples, trans fat in 24 milk tea and 16 milk-covered tea samples, and tea polyphenol in 24 milk tea and 16 milk-covered tea samples. The values

in the table represent the content per 100 g sample.
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Table 2 Nutritional characteristics of 84 kinds of retail handcrafted milk tea with different amount of ingredients [M(P,s, P5s)]

BNV pnaf pn2fgt hnafe
BT (Nutritional component) (No adding) (Add 1 ingredient) (Add 2 ingredients) (Add 3 ingredients) r P
(n=12) (n=43) (n=17) (n=12)
BE2 (Energy)/k) 257(217, 313) 307(257,337) 369(336, 400) 325(293, 347) 0.386 <0.001
FFBEE 7R 2 (Calorigenic nutrients)
Bk E &%) (Carbohydrates)/g 9.11(6.95,12.5) 12.0(10.2,13.8) 14.3(9.61, 15.9) 13.7(13.0,14.7) 0.371 0.001
RERA(Fat)/g 2.60(2.33,2.72) 2.48(1.99, 2.72) 3.31(3.15, 3.60) 2.24(1.70, 2.24) 0.138 0.211
EHF(Protein)/g 0.280(0.267, 0.620) 0.541(0.330, 0.776) 0.647(0.530, 1.41) 0.538(0.240, 0.924) 0.154 0.162
#EA(Sugar)
FEENE (Sucrose)/g 0.910(0.535, 1.94) 3.00(1.60; 3.80) 2.20(1.90, 3.10) 3.10(2.58, 6.10) 0.238 0.029
SR¥E(Fructose)/g 1.95(1.04, 3.18) 0.900(0.115, 1.55) 0.680(0.390; 1.00) 1.40(0.165, 1.90) -0.207 0.059
EE¥E(Glucose)/g 1.10(0.620, 1.95) 0.610(0, 1.10) 0.470(0.360, 0.730) 1.11(0.143, 1.80) -0.127 0.248
Z L& (Maltose)/g 0.485(0.445, 0.535) 0(0,0.315) 0(0,0) 0(0,0) -0.595 <0.001
FL¥E(Lactose)/g 0(0, 0.440) 0.240(0, 1.05) 0.660(0, 1.60) 0.520(0, 0.988) 0.186 0.090
B (Total sugar)/g 6.00(4.52, 7.06) 5.87(4.23, 7.06) 4.80(3.65,5.17) 6.67(6.10, 8.13) 0.698 0.043
£5(Calcium)/mg 31.6(29.8,33.3) 97.5(79.7, 185) 296(156, 462) 175(123, 182) 0.466 0.022
[ 7 1*: X Spearman FHHEX, RAPMENRERE 100g FENE=,
[Note] *: Spearman rank correlation. The values in the table represent the content per 100 g sample.
&3 FRMER 122 MHEIMEINROETR S (M(Pys, Pis)]
Table 3 Nutritional characteristics of 122 kinds of retail handcrafted milk tea with different sweetness [M(P,s, P;s)]
TERIMNYE =9 HONE t ot =
E 7L (Nutritional component) (Sugar-free) (Light sugar) (Half sugar) (Less sugar) (Regular sugar) r P
(n=15) (n=19) (n=20) (n=18) (n=50)
BEE(Energy)/k) 246(224,332) 272(235,319) 286(243,317) 318(258, 340) 328(282,386) 0.368  <0.001
FEBEE FF 2 (Calorigenic nutrients)
Hxok L& ¥)(Carbohydrates)/g 9.27(8.17, 11.0) 9.84(8.69, 12.4) 10.3(9.52, 12.8) 12.8(10.7, 14.3) 12.6(11.1,15.2) 0.386  <0.001
RERA(Fat)/g 2.30(1.80; 3.00) 2.30(1.75, 2.79) 2.39(1.78, 2.93) 2.27(1.73, 2.79) 2.67(2.01,3.69) 0156  0.087
EHR(Protein)/g 0.530(0.254,0.850)  0.340(0.269,0.712)  0.435(0.269,0.813)  0.356(0.273,0.623)  0.614(0.327,1.22) 0.173  0.057
¥E2E(Sugar)
FENE(Sucrose)/g 2.50(1.04, 3.00) 2.80(1.83, 3.55) 2.65(1.85, 3.50) 2.65(1.68; 3.60) 3.05(1.97,4.95) 0220  0.015
R¥E(Fructose)/g 0.230(0, 0.800) 1.01(0.425, 1.65) 1.05(0.600, 2.05) 1.55(0.903, 2.73) 1.84(0.833,2.98) 0.362  <0.001
B EIME(Glucose)/g 0(0, 0.540) 0.680(0.3-90,1.25)  0.730(0.368, 1.38) 1.02(0.613, 1.98) 1.25(0.533,2.10)  0.356  <0.001
Z L (Maltose)/g 0(0; 0) 0(0,0.160) 0(0,0.255) 0(0, 0) 0(0, 0.310) 0.101  0.268
FL¥E(Lactose)/g 0.430(0, 1.20) 0(0, 0.805) 0(0, 0.950) 0(0, 0.675) 0.555(0, 1.38) 0.142  0.119
B4 (Total sugar)/g 3.40(2.29, 4.92) 4.97(4.24,5.97) 5.80(4.31, 6.88) 6.59(5.17, 8.53) 7.96(6.82,9.20)  0.622  <0.001

[ 7 1*: R spearman FRIEx, RPHENRERE 100 g HEANESE,

[Note] *: Spearman rank correlation. The values in the table represent the content per 100 g sample.
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Figure 1 The distribution of actual total sugar content in milk tea
by sweetness
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