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Abstract: Tsampa, as an essential traditional food in Tibet, demands strict quality and safety assurances
during its industrial production process. In order to ensure the food safety of the public, it is urgent to
establish a comprehensive quality and safety control system aimed at enhancing the food quality and safety
of Tsampa. This study conducts a systematic hazard analysis on the entire production process of Tsampa from
raw materials to finished products, identifies critical control points, sets critical limits and corrective
measures, and ultimately formulate and verify a HACCP (Hazard Analysis and Critical Control Point) plan.
By applying the HACCP system to the production processes of local Tibetan Tsampa enterprises, five critical
control points, including raw material acceptance, raw material storage, roasting, packaging, and finished
product storage, were identified and subjected to in-depth analysis of significant hazards. Corresponding
control measures and critical parameters were established for various hazards. The effective implementation

of the HACCP system within the actual production processes ensures comprehensive control over the quality

REZ=E

and safety of Tsampa, thereby promoting the sustainable development of the Tibetan Tsampa industry.

Key words: hazard analysis; critical control; HACCP system; Tsampa
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Note: A: The current process flow diagram of the tsampa enterprise; B: The process flow diagram of tsampa production after refinement.
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Fig.1 Tsamba production process flow chart
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Tablel Analysisof hazardsin the tsamba production process
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Fig.2 Changesin apparent morphology of black barley and white barley at different frying temperatures
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Table2 Colour difference analysis of barley at different frying temperatures

wo BO
MR/ °C L* a* L* a* b*
250 52.24+2 85 6.83+0.78° 15.93+1.50° 42.03+1.25¢ 5.33+0.13° 14.81+1.02°
260 56.62+2.21° 7.07£1.32% 16.25+1.01% 50.71£1.27° 5.51+0.12° 15.54+0.42°
270 54.66+2.90™ 7.19+1.02° 16.43+2.16™ 53.77+1.19* 6.69+0.43° 15.54+0.42°
280 53.29+2.46° 7.7420.67% 16.8£1.12* 53.66+1.10° 8.04+0.38° 16.48+0.29°
290 50.08+3.02° 7.98+0.65° 17.41£0.75° 52.17+1.07° 8.04+0.35° 17.14+1.70°

T AP R RERR 22 53 3% (P<0.05).

Note: Different letters in the same column indicate significant differences (P < 0.05).
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R 3 AEEEEMET 0~140d BIBREMK LR

Table3 Microbiological test results of tsampa under different packaging conditions from 0~140 d

BERL/40 °C fif 35814 KGR/ W/ | FES/40 °C fifs W% BB KGR W/
it B [ /d (CFU/g) (CFU/100g)  (CFU/g) i B 1) /d (CFU/g) (CFU/100g) (CFU/g)

0 1.3x10? <30 <50 0 1.3x10? <30 <50

14 1.8x10? <30 <50 14 1.6x10? <30 <50

28 2.3x107 <30 <50 28 1.3x10% <30 <50

42 1.2x10? <30 <50 42 2.6x10° <30 <50

s 56 <100 <30 <50 - 56 2.2x10° <30 <50

U2 e 70 <100 <30 <50 s 70 1.5x10° <30 <50

84 <100 <30 <50 84 1.1x10° <30 <50

98 <100 <30 <50 98 <100 <30 <50

112 <100 <30 <50 112 <100 0.4x10? <50

126 <100 <30 <50 126 <100 <30 <50

140 <100 <30 <50 140 <100 0.6x10° <50

0 1.3x10? <30 <50 0 1.3x10? <30 <50

14 2.0x10° <30 <50 14 1.8x10? <30 <50

28 2.8x10° <30 <50 28 2.2x10? <30 <50

42 5.6x10° <30 <50 42 5.9x10° <30 <50

- 56 8.4x10° <30 <50 o 56 1.1x10* <30 <50
47 o2 70 1.0x10* <30 <50 . 70 1.2x10* 0.4x10? 0.5x10?
84 1.1x10* <30 <50 84 1.4x10* 0.4x10? 0.5x10?
98 1.1x10* <30 <50 98 1.4x10* 0.6x10? 0.5x10?
112 1.4x10* 0.4x10? 0.5x10? 112 2.0x10* 0.6x10? 0.5x10?
126 2.0x10* 0.4x10? 0.5x10? 126 2.1x10* 0.8x10? 0.75x10°

140 2.1x10* 0.6x10? 0.75%x10? 140 2.1x10* 1.1x10? 1x10?
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